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TEv 2213A 
DUAL TRA. E OSCILLOSCOPES BY ANYSEAR TURF 

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

The industry 
standard in CRT 
performance. 
Crisp, easy -to- 
read, bright CRT, 
14kV accelerating 
potential, provides 
high writing rate 
and small spot 
size Full size 8x10 
cm display for 
measurement 
accuracy 

Display controls 
are flexible and 
easy to use. 
Grate intensity 
controls reduce 
blooming in alter- 
nate sweep mode 
Focus tracking 
minimizes control 
adjustment and 
BEAM FIND elimi- 
nates confusion 

Vertical sys- 
tem provides 
measurement 
assurance. Flat 
lrans,w t response 
and high accuracy 
ensures true 
reproduction of 
your signals Fast 
nseume and high 
bandwidth is well 
suited for a variety 
of measurement 

Perform delayed 
sweep measure- 
ments accurately 
and easily. Both 
Sweets can be 
displayed alter- 
nately making dif- 
ferential measure- 
ments easy and 
accurate (1 %) 
An interlocking 
SEC /DIV control 
simplifies set -up 

Stable hands -off 
triggering. P -P 
AUTO detects sig- 
nal peaks, then 
sets the trigger 
level for you Dis- 
play asynchronous 
signals using 
VERT MODE trig - 
gering Indepen- 
dent TV field and 
line selection 

Front panel laid 
out by function 
for ease of use. 
Color coding aids 
the user in opera- 
tion Functions 
and modes are 
placed logically 
All nomenclature 
is clearly labeled. 
and protected 
behind a scratch - 
less Lexan surface. 

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

The cost: just $1275 for the 
2213A, 51525 for the 2215A, 
$1750 for the 2235./ Even at 
these low prices, there's no 
scrimping on performance. You 

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

You can order, or obtain 
literature, through the Tek 
National Marketing Center. Tecn- 
n cal personnel, expert in scope 
applications, will answer your 
questions and expedite delivery. 
Direct orders include comprehen- 
sive 3 -year warranty', operator's 

manual, two 10X probes, 15 -day 
return policy 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 1700 
Beaverton, OR 97075 

Télàronbx 
COWART TEO TO I s :Lll'Q 

Copyright 1985 Tektronix Inc All rights reserved TTA -439 -3 tPnce FOB Beaverton. OR '3 -year warranty includes CRT 

TEK 2213A12215A12235
DUAL TRACE OSCILLOSCOPES

THE ANSWER
BY ANY MEASURE

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

The industry
standard in CRT
performance.
Crisp , easy-to
read, bright CRT;
14kV accelerating
potential, provides
high writing rate
and small spo t
size. Full size 8x10
ern display for
measurement
acc uracy.

Display controls
are flexible and
easy to use. Sep
arate intensity
controls reduce
blooming in alter
nate sweep mode .
Focus tracking
minimizes control
adjustment and
BEAM FIND elimi
nates confusion.

Vertical sys-
tem provides
measurement
assurance. Flat
transient response
and high accuracy
ensures true
reproduct ion of
your signa ls. Fast
risetime and high
bandwidth is well
suited for a variety
of measu rement.

Perform delayed
sweep measure
ments accurately
and easily. Both
sweeps can be
displayed alter
nately making di f
ferential measu re
ments easy and
acc urate (1%).
An interlocking
SEC/DIV cont rol
simp lifies set-up .

Stable hands-off
triggering, p.p
AUTO detects sig
nal peaks, then
sets the trigge r
level for you. Dis
play asynchronous
signals using
VERT MODE trig
gering. Indepen
dent TV field and
line selection.

Front panel laid
out by function
for ease of use.
Color cod ing aids
the user in opera
tion. Functions
and modes are
placed log ical ly.
All nomenclature
is clearly labeled,
and protected
behind a scratch 
less Lexan surface.

Ourdirectorderlinegets
youtheindustry's leading
price/performance portables .. .
andfastanswers fromexperts!
The 60 MHz sing le time base delay
22i 3A, the 60 MHz dual time base
2215A and the 100 MHz dual time
base 2235 offer unprecedented
reliabil ity and afford ability, plus the
industry 's first 3-year warranty*
on labor and parts, CRT inc luded.

Thecost: just$1275 for the
2213A, $1525for the 2215A,
$1750 forthe2235.t Even at
these low prices, there's no
scrimping on pe rformance. You

have the bandwidth for digital
and analog circuits. The sensitivity
for low signal measurements. The
sweep speeds for fast log ic fami
lies. And delayed sweep for fast,
accurate timing measurements.
All sco pes are UL Listed and GSA
approved .

You canorder, orobtain
literature, through theTek
National Marketing center. Tech
nical personnel, expert in sco pe
applications, wi ll answer your
questions and expedite de livery.
Direct orders inclu de comp rehen
sive 3-year warra nty*, operator's

manual, two i0X probes, i 5-day
return policy and worldw ide ser
vice backup.

Ordertoll free:
1-800-426-2200,
Ask for Rick.
In Oregon, ca ll co llect:
(503) 627-9000 .
Or write Tektronix, Inc.
P.o. Box 1700
Beaverton, OR 97075

(X)MMITTE D TO EXCELLEr-.K:E

Copyright C>1985. Tektronix, Inc . All rights reserved . #TIA-439-3. t Price F.O.B. Beaverton , OR. '3-year warranty inc lud es CRT.
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I realize that what you are about to 
read may seem incredible. I can un- 
derstand. But occasionally there are in- 
deed bargains and opportunities that 
only come once in a lifetime. I'm con- 
vinced that this is one of them. 

By Joseph Sugarman, President 

The computers we are offering are not out- 
dated rebuilt models from a company that no 
longer exists but brand new computers from 
an existing substantial company that provides 
service and support 

The unit's monitor is 12" green phosphor. 
80 characters x 25 lines bit- mapped graphics 
display with 640 x 300 points. If you know 
anything about computers this one piece of 
hardware is worth $500 itself. The display is so 
beautiful when it displays either text or graphics 
that it will probably far surpass anything you've 
seen to date. 

There are two 51/4" 400Kb disk drives, a full 
93 key ASCII keyboard including 17 function 
keys and numeric pad, a 128K memory. stan- 
dard printer and communications ports (two 
parallel and one serial), a realtime clock with 
battery back -up, and it Is a Z80A -based system 
In a dual 8-tort format that actually operates faster 
than the IBM PC. The unit also reads Kaypro 
and DEC Rainbow and all CP /M floppy disk 
formats. 

ADVANCED SOFTWARE 
The unit also comes with advanced com- 

munications software which provides 
automatic dial -up access to outside computer 
services or direct connection to a nearby host. 

The operating system that comes with the 
unit is the powerful CP /M Plus -an improved 
release of CP/M which lets you use more 
available software than even the IBM. You have 
access to hundreds of popular software 
packages Including word processing, spread- 
sheet, data base management, accounts 
receivable, billing, general ledger, client ac- 
counting, engineering, statistics. project 
management and dozens of other programs. 

The entire system, complete with monitor, 
two disk drives, 128K memory, operating 
system and keyboard sells for only $499. That's 
right, only $499. 

We realize that the thought of buying a 
professional -quality computer for only $499 

COM PUTER 
BARGAIN 

You won't believe what you can 
now get for $499. How about 
a $2,500 computer system? 

The $499 professional -quality personal 
computer has two disk drives,128K 
memory and a high -resolution green 
monitor. The photo also shows 
the optional software. 

may raise serious questions. Why so cheap? 
What about service, warranty and repair? Let 
me address these concerns. 

The manufacturer makes and sells high- 
resolution computer terminals to other com- 
puter makers for their expensive high -quality 
systems Their terminals were so popular and 
were so well accepted that they thought they'd 
get into the rotten, dog- eat -dog consumer per- 
sonal computer business which, as you might 
have heard, has claimed dozensofcasualties. 
But this manufacturer decided not to become 
one of those casualties and sold us all his 
Inventory. 

MAY HURT OTHERS 
The only thing the manufacturer won't let us 

do is mention his name in this advertisement 
nor mention the name of the unit as it may hurt 
many of the other retailers who have sold this 
unit for thousands of dollars. 

The limited warranty is a full 90 days and if 

anything goes wrong with the unit after that 
time, warranty repairs are as easy as sending 
your computer tothe closest participating ser- 
vice organization or exchanging the unit's clr- 
cult boards with an overnight delivery service. 
The manufacturer Is a substantial company and 
committed to servicing this product. In fact, if 
service isaconcern, why not get two units and 
use the second for a backup? 

There is also one big plus. With each unit. 
we'll give you a 2 -week trial period. If, during 
that time. you are not completely satisfied with 
the operation, performance, value or even the 
looks of the unit, you may return it in its original 
carton, for a full $499 refund. 

So that's cur otter -a brand -new, pro- 
fessional -grade computer system with the 
hardware and optional accessories that you'd 
expect from other systems costing more than 
$2. 500-all for only $499. There are no strings 
attached, nothing else that you must buy or pro- 
mise to buy In the future. It's just that simple. 

SOFTWARE AVAILABLE 
JS&A also sells a complete line of software 

and can supply you with the famous word pro- 
cessing Wordstar program complete with Mail 
Merge which lets you merge your list of names 
and addresses onto standard form letters and 
which converts your unit into a professional 
word processor when you add a letter -quality 
printer -all for only $299 which Is far below the 
$500 manufacturer's list price for this program. 

If you also order the Wordstar word process- 
ing program, we'll alsothrow in, free of charge, 
"DR Graph" from Digital Research at no extra 
charge. This handy software program is a 
powerful graphics package that lets you con- 
vert your data into line, bar, and pie charts as 
well as step and scatter plots. And its so sim- 
ple to do with our computer. 

EXTRA BONUS 
And as an extra software bonus we'll even 

add. free of charge. the Multiplan spreadsheet 
program which, in my judgment, is one of the 
easiest to use and most powerful of all the 
spreadsheets. In fact, Infoworld Magazine once 
gave it the Software Product of the Year Award. 

Simply by purchasing the Wordstar program 
at the low price of $299. I'll throw in, free of 
charge, the DR Graph and Multiplan software 
which all together give you the capability to use 
your computer asa full -blown word processor 
and a spreadsheet analyzer along with its 
graphics and strong communications 
capabilities. But there's more. Order the Word- 
star program and I'll also include absolutely 
free, CBASIC -a program that helps you easily 
create your own programs. 

There is a good chance that the 500 com- 
puters we have will sell out quickly. So JS&A 
reserves the right to return any order and the 
right to fill the orders for the computer and soft- 
ware first. 

But please act now Because of the low cost 
of this otter, I cannot accept credit cards or 
C.O.D's. Simply send your check or money 
order for either the computer hardware or the 
hardware and software using the order 
numbers shown in parentheses (IL residents 
add 7% sales tax) plus $25 for postage and 
handling Send your order to JS&A Special 
Computer Offer at the address below. 
Special Offer Computer (6048D0) $499 
Wordstar and Bonuses (6049DO) 299 
Note A hst of other popular software will be sent w+th each 
unit Add S25 for postage and handling 

PRODUCTS 
THAT 

THINK D c 
Dept. RA, One JS &A Plaza c 
Northbrook, Illinois 60062 

(312) 564.7000 
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COMPUTER
BARGAIN

You won'tbelieve whatyou can
now get for $499. How about
a $2,500 computer system?

The$499 professional-quality personal
computer has two disk drives,12BK
memory and a high-resolution green
monitor. Thephoto also shows
the optional software.

I realize that what you are about to
read may seem incredible. I can un
derstand. But occasionallythere are in
deed bargains and opportunities that
only come once in a lifetime. I'm con
vinced that this is one of them.

By JosephSugarman, President
The computers we are offering are not out

dated rebuilt models from a company that no
longer exists but brand new computers from
an existing substantial company that provides
service and support.

The unit'smonitor isa 12" green phosphor,
80 characters x 25 lines bit-mapped graphics
display with 640 x 300 points . If you know
anything about computers this one piece of
hardware isworth $500 itself. Thedisplay is so
beautiful when itdisplays eithertext or graphics
that itwill probably far surpass anything you've
seen to date.

There are two 5V4" 400Kb disk drives, a full
93 key ASCII keyboard including 17 function
keys and numeric pad, a 128K memory, stan
dard printer and communications ports (two
parallel and one serial), a realtime clock with
battery back-up ,and it isal80A-based system
inadual8-bitformatthat actuallyoperates faster
than the IBM PC. The unit also reads Kaypro
and DEC Rainbow and all CPIM floppy disk
formats .

ADVANCED SOFTWARE
The unit also comes with advanced com

munications software which provid es
automatic dial-up access to outsidecomputer
services or direct connection to a nearby host.

The operating system that comes with the
unit is the powerful CPIM Plus-an improved
release of CPIM which lets you use more
availablesoftware than even the IBM.You have
access to hundreds of popular software
packages including word processing , spread
sheet , data base management, accounts
receivable, billing , general ledger, client ac
cou nting , engineering , statistics, project
management and dozens of other programs.

The entire system , complete with monitor,
two disk drives, 128K memory, operating
system and keyboard sellsfor only $499. That's
right , only $499.

We realize that the thought of buying a
professional-quality computer for only $499

may raise serious questions. Why so cheap?
What about service, warranty and repair? Let
me address these concerns.

The manufacturer makes and sells high
resolution computer terminals to other com
puter makers for their expensive high-quality
systems. Theirterminals were so popular and
were sowell accepted thatthey thoughtthey'd
get into the rotten, dog-eat-dog consumer per
sonal computer business which ,as you might
have heard, hasclaimed dozens of casualties.
But this manufacturer decided not to become
one of those casua lties and sold us all his
inventory. .

MAY HURT OTHERS
The only thing the manufacturer won't let us

do is mention his name in this advertisement
nor mention the name of the unit as it may hurt
many of the other retailers who have sold this
unit for thousands of dollars .

The limited warranty is a full 90 days and if
anything goes wrong with the unit after that
time, warranty repairs are as easy as sending
you rcom puter to the closest participating ser
vice organization or exchanging the unit'scir
cuit boards with an overnight delivery service .
The manufacturer isasubstantialcompanyand
committed to servicing this product. In fact, if
service isa concern, why not get two units and
use the second for a backup?

There is also one big plus . With each unit,
we'll give you a 2-week trial period. If, during
thattime,you are not completely satisfied with
the operation, performance, value or even the
looks ofthe unit, you may return it in itsoriginal
carton, for a full $499 refund.

So that's our offer-a brand-new, pro
fessional-grade computer system with the
hardware and optional accessories that you 'd
expect from other systems costing more than
$2,500-all for only $499 .There are nostrings
attached, nothing elsethat you must buy or pro
mise to buy in the future. It's just that simple .

SOFTWARE AVAILABLE
JS&A also sells a complete line of software

and can supply you with the famous word pro
cessing Wordstar program complete with Mail
Mergewhich letsyou merge your listof names
and add resses onto standard form letters and
which converts your unit into a professional
word processor when you add a letter-quality
printer-all for only $299 which is far below the
$500 manufacturer's list priceforthis program.

Ifyou also order the Wordstarword process
ing program, we'll alsothrow in, free ofcharge,
"DR Graph " from Digital Research at no extra
charge. This handy software program is a
powerful graphics package that lets you con
vert your data into line, bar, and pie charts as
well as step and scatter plots . And it's so sim
ple to do with our computer.

EXTRA BONUS
And as an extra software bonus we 'll even

add, free of charge,the Multiplan spreadsheet
program which, in my judgment, is one of the
easiest to use and most powerful of all the
spreadsheets. Infact, InfoworldMagazine once
gave itthe Software Product ofthe YearAward.

Simply by purchasing the Wordstar program
at the low price of $299, I'll throw in, free of
charge, the DR Graph and Multiplan software
which alltogether give you the capability to use
yourcomputerasafull-blown word processor
and a spreadsheet analyzer along with its
graphics and strong communications
capabilities. Butthere's more. Order the Word
star program and I'll also include absolutely
free,CBASIC-aprogramthathelpsyoueasily
create your own programs.

There is a good chance that the 500 com
puters we have will sell out quickly. So JS&A
reserves the right to return any order and the
rightto fillthe ordersforthecomputer and soft
ware first.

But please act now.Because ofthe low cost
of this offer, I cannot accept credit cards or
C.OD 's. Simply send your check or money
order for either the computer hardware or the
hardware and software using ' the order
numbers shown in parentheses (IL residents
add 7% sales tax) plus $25 for postage and
handling. Send your order to: JS&A Special
Computer Offer at the address below.
Special Offer Computer (604800) $499
Wordstar and Bonus es (604900) 299
Note:A listofother popularsoftwarewillbesent witheach
unit. Add $25 for postage and handling.

PRODUCTS
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Dept.RA, One JS&A Plaza
Northbrook, Illinois 60062

(31 2) 564-7000
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Save up to $220 on scanners 
with these valuable coupons. 
See our full page ad in SCAN,- to find the 
scanner of your choice. Then send in the 
money saving coupon with your order and 
payment. Hurry, offer expires August 31, 1985. 

y 

//COMMUNICATIONS 
ELECTRONICS INC. 

Consumer Products Division 
P.O. Box 1045 O Ann Arbor. Michigan 48106-1045 U.S.A 
Call 800-USA-SCAN or outside U.S.A. 313.973.8888 

COUPON COUPON COUPON 

SAVE $45.00 
Bearcat® 260 -H 
8 -Band, 16 Channel, Mobile scanner 
Regular Price $274.00 
Now only $229.00 plus S7.00shipping. 
This coupon must be included with your prepaid order Credit cards and quantity 
discounts are excluded from this offer Offer valid only on prepaid orders mailed 
directly to Communications Electronics Inc . P.O. Box 1045 Dept SCAN, Ann 
Arbor. Michigan 48108.1045 U S A. Coupon expires August 31. 1985 Coupon 
may not be used in conjunction with any other offer from Communications 
Electronics Inc Limit one coupon per scanner 

COUPON COUPON COUPON 

SAVE $35.00 
J I L SX-200-H 
Multi -Band, 18 Channel, No crystal scanner 
Regular Price 8189.00 
Now only $154.00 plus $7.00 shipping. 
This coupon must be included with your prepaid order Credit cards and quantity 
discounts are excluded from this offer. Offer valid only on prepaid orders marled 
directly to Communications Electronics Inc , P 0 Box 1045 Dept SCAN, Ann 
Arbor. Michigan 48106-1045 U S A Coupon expires August 31, 1985. Coupon 
may not be used in conjunction with any other offer from Communications 
Electronics Inc. Limit one coupon per scanner 

COUPON COUPON COUPON 

SAVE $25.00 
Regency® MX7000 -H 
10 -Band, 20 Channel, AC /DC scanner 
Regular Price $449.00 
Now only $424.00 plus $7.00 shipping. 
Tms coupon must be included wdn )our p epa.d order Credit cards and quantity 
discounts are excluded from this offer Offer valid only on prepaid orders mailed 
directly to Communications Electronics Inc.. P 0 Box 1045 Dept SCAN. Ann 
Arbor. Michigan 48108.1045 U S A Coupon expires August 31. 1985. Coupon 
may not be used in conlundron with any other offer from Communications 
Electronics Inc Limit one coupon per scanner 

COUPON COUPON COUPON 

SAVE $15.00 
Regency® Z30 -H 
6 -Band, 30 Channel, No crystal scanner 
Regular Price $169.00 
Now only $154.00 plus $7.00 shipping. 
This coupon must be included with your prepaid order Credit cards and quantity 
discounts are excluded from this offer Otter valid only on prepaid orders mailed 
directly to Communications Electronics Inc.. P 0 Box 1045 Dept SCAN. Ann 
Arbor, Michigan 48108 -1045 U S A Coupon expires August 31. 1985. Coupon 
may not be used .5 Conjunction with any other Offer from Commun,cahons 
Electronics Inc mgt one coupon per scanner 

COUPON COUPON COUPON 

SAVE $40.00 
Regency® Z60 -H 
8 -Band, 60 Channel, No crystal scanner 
Regular Price 8249.00 
Now only $209.00 plus S7.00shipping. 
This coupon must be included with your prepaid order Credit cards and quantity 
discounts are excluded from this Offer. Offer valid only on prepaid orders mailed 
directly to Communications Electronics Inc , P O Box 1045 Dept SCAN. Ann 
Arbor. Michigan 48108.1045 U S A Coupon expires August 31. 1985. Coupon 
may not be used in Conjunction with any other otter from Communications 
Electronics Inc Limit one Coupon per scan -n' 

COUPON COUPON COUPON 

SAVE $30.00 
Regency° HX- 650P -H 
,vgth 4 AAA batteries, carrying case and 6 crystal certificates 

Regular Price $124.00 
Now only $94.00 plus $10.00 shipping. 
This Coupon must be included with yourprepe.d order Credit cards and quantity 
discounts are excluded from this offer Offer valid only on prepaid orders mailed 
directly to Communications Electronics Inc . P 0 Box 1045 Dept SCAN, Ann 
Arbor. Michigan 48108.1045 U S A. Coupon expires August 31. 1985. Coupon 
may not be used in conjunction with any other offer from Communications 
Electronics Inc Limit one coupon per scanner 

COUPON COUPON COUPON 

SAVE $20.00 
Regency® Z45 -H 
7 -Band, 45 Channel, AC /DC scanner 
Regular Price $199.00 
Now only $179.00 plus $7.00 ship. hipping. 
"^is coupon mustbeoc prepaedorder Credit cardsand quantity 
discounts are excluded from this offer Offer valid only on prepaid orders mailed 
directly to Communications Electronics Inc . P 0 Box 1045 Dept SCAN. Ann 
Arbor. Michigan 48108.1045 U S A Coupon expires August 31. 1985 Coupon 
may not be used in Conjunction with any other offer from Communications 

,ectroncs Inc Limit one coupon per scanner 

COUPON COUPON COUPON 

SAVE $10.00 
Regency® Z1O -H 
6 -Band, 10 Channel, No crystal scanner 
Regular Price $149.00 
Now only $139.00 plus $7.00 shipping 
Tn,s coupon must be included with your prepaid order Credit cardsand quantity 
discounts are excluded from this offer. Offer valid only on prepaid orders mailed 
directly to Communications Electronics Inc.. P 0 Box 1045 Dept SCAN, Ann 
Arbor, Michigan 481061045 U S A Coupon pires August 31. 1985 Coupon 
may not be used n conjunction with any other ntfer !r m Ccmmunicar Ins 
Electronics Inc L one coupon per stanne 

COUPON COUPON COUPON COUPON COUPON COUPON 
CIRCLE 79 ON FREE INFORMATION CARD 

Saveup to $220 on scanners
with these valuable coupons.
See our full page ad in SCAN;" to find the
scanner of your choice. Then send in the
money saving coupon with your order and
payment. Hurry, offer expires August 31, 1985.

4~OMMUNICATIONS
"ELECTRONICS INC.
Consumer Products Division
P.O. Box 10450 Ann Arbor, Mich igan 48 106-1045 U.S.A.
Call800-USA·SCAN or outside U.S.A. 313-973-8888

COUPON COUPON COUPON COUPON COUPON COUPON

SAVE $45.00
Bearcat" 260-H
8-Band, 16 Channel, Mobile scanner
Regular Price $274.00

Now only $229.00 plus $7.00 shipping.
This co upon must be inc luded with your prep aid order. Credit car ds and quant ity
discounts are excl uded fro m th is offe r. Offer val id only on prepaid orders mailed
directly to Communications Elect ronics Inc., P.O. Box 1045 - Dept. SCAN, Ann

~~r;,~ iT,~g~;e~8i~O~~~?~;c~o~'-;'i?~':tn~no~~~I:"o~f~~~~~~36o:;~~n~~~i~~
Electron ics Inc. Limit one coupon per scanner.

SAVE $35.00
JIL SX-200-H
Multi-Band, 18 Channel, No crystal scanner
Regular Price $189.00

Now 0 nIy $1 54.00 plus $7.00 shipping.

~r~~g~~fs"a~:~:~I~~~~cJ~~r:;1hr~t~J~~~ff:~e~11~rg~I~~~e~:~~:fg~~~~r~~;;l~a
directl y to Communications Eiectr on ics Inc., P.O. Box 1045 - Dept. SCAN, Ann
Arbor, Mic higan 4810 6-104 5 U.S.A. Coupon expiresAugust31, 1985 . Coupon
may no t be used in conjunct ion with any other offer from Communications
Electronics Inc. Limit one coupon per scanner.

SAVE $40.00
Regency® Z60-H

\

8-Band, 60 Channel, No crystal scanner
Regular Price $249.00

Now only $209.00 plus $7 .00 shipping.

~~~g~~~a~:~:~I~~~dc~i~~~hi~t~if~i.~f~:~~~~i~rg~I~ ~~e~ri~~r~~~d~ri~a~:~a
directly to Communications Electronics lnc., P.O. Box 1045 - Dept. SCAN, Ann
Arbo r, Mic higan 48106-1045 U.S.A. Coupon expires August 31,1985. Coupon
may not be used in conjunction wit h any other offe r from Com munications
Elect ronics Inc. Limit one cou pon per scanne r.

SAVE $30.00
Regency® HX-650P-H
with 4 AAA batteries, carrying case and 6 crys tal certifica tes

Regular Price $124.00

Now only $94.00 plus $10.00 shipping.

~r~gg~~l:'a~:;'~:~I~~~~cJ~~~1hr~t~if~~6ff:~~~1i~r~~I~~~e~ri~~:r~~~d~ri~a~I~a
di rec tly to Communicat ions Electr onic s Inc., P.O. Box 1045 - Dept. SCAN, Ann
Arbo r, Michig an 48 106-1045 U.S.A. Coupo n expires August 31 , 1985. Coupon
may not be used in conj unctio n with any othe r offe r from Communications
Electron ics Inc. Limi t one coupon per scanner.

COUPON COUPON COUPON COUPON COUPON COUPON

SAVE $25.00
Regency® MX7000-H
io-een« 20 Channel, AC/DCscannerr~
Regular Price $449.00 ~I

Now only $424.00 plus $7.00 shipping.

~r~gg~~~oa~:~:~I~~~~c:~~~1hr~t~if~~6ff:~e~1i~r~~I~ ~~e~r~~r~~~d~ri~a~I~a
directl y to Commun icati ons Elect ron ics Inc., P.O. Box 1045 - Dept. SCAN, Ann
Arbor, Michigan 48 106- 1045 U.S.A. Coupo n expires August 3 1, 1985 . Coupon
may not be used in conjunctio n with any other offe r from Communicat ions
Electron ics Inc. Limit one coupo n per scanner.

SAVE $20.00
Regency® Z45-H
7-Band, 45 Channel, AC/DC scanner
Regular Price $199.00

Now only $179.00 plus $7 .00 sh ipp ing.

~r~gg~~l:'~:;'~:~I~~~~cJ~~~~;r~t~if~~dff:~e~~i~r~~I~ ~~e~r~~r~~~d~ri~a~I~a
dl rectiy to Communications Electron ics Inc., P.O. Box 1045 - Dept. SCAN, Ann
Arbo r, Michig an 48106-1045 U.S.A. Coupon expires August 3 1, 198 5. Coupo n
may not be used in conjuncti on with any oth er offe r from Communications
Electronics Inc. Limit one coupon per scanner.

COUPON COUPON CO~PON COUPON COUPON COUPON

COUPON COUPON COUPON COUPON COUPON COUPON
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SAVE $15.00
Regency® Z30- H
6-Band, 30 Channel, No crystal scanner
Regular Price $169.00

Now only $154.00 plus $7 .00 sh ipp ing.
T~is coupon must be incl uded with your prepaid order. Credit cards and quant ity
discounts are excl uded from th is offer. Offer valid only on prepaid orders mailed
directly to Communications Electronics Inc., P.O. Box 1045 - Dept. SCAN, Ann
Arbor, Michigan 48 106 -1045 U.S.A. Coupon exp lresAugust31 , 1985. Coupo n
may not be used in co njunct ion with any other offer from Communica tio ns
Electron ics Inc. Limit o~e coupon per scan ner .

SAVE $10.00
Regency® Z10-H
6-Band, 10 Channel, No crystal scanner
Regular Price $149.00

Now only $139.00 plus $7. 00 sh ipp ing .

~r~gg~~l:'a~:;'~:~I~~~~cJ~~~~;r~t~if~i. 6ff:~e~~i~r~~I~ ~~e~ri~g:r~~~d~ri~a~I~a
directly to Com munications Electronics Inc., P.O. Box 1045 - Dept. SCAN, Ann
Arbor , Mich igan 48106-1045 U.S.A. Coupon expires August 31 , 1985. Coupo n
may not be used in conjunction with any othe r offer fro m Communications
Elect ronics Inc. Lim it one coupon per scanner .
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the magazine page! 

RADIO 
84 ANTIQUE RADIOS 

Looking beyond the 
cabinet. Richard D. Fitch 

TECHNOLOGY 16 SATELLITE TV 
Signal scrambling and the TVRO industry. 
Bob Cooper, Jr. 

57 ALL ABOUT ELECTRIC SHOCK 
The medical effects of electric shock on your 
body. 
Ray Fish, Ph.D., M.D. 

80 ROBOTICS 
Building a robotics lab for your experiments. 
Mark J. Robillard 

VIDEO 

12 VIDEO NEWS 
A review of the fast - 
changing video scene. 
David Lachenbruch 

53 HOOKING UP YOUR VCR 
It's not difficult, but the 
more equipment and 
services you have, the 
more complex it gets. 
Carl Laron 

90 SERVICE CLINIC 
Troubleshooting sync 
problems. Jack Darr 

91 SERVICE QUESTIONS 
R -E's Service Editor answers 
your questions. 

COMPUTERS 

Following 
Page 80 

COMPUTER DIGEST 
Digitizing tablets, and 
more! 

CIRCUITS AND 63 COMB FILTERS FOR YOUR TV 
COMPONENTS All about comb filters and how they're used to 

derive RGB signal from NTSC composite video 
to improve system performance. 
Neil W. Heckt 

72 DESIGNING WITH DIGITAL IC'S 
An introduction to the flip -flop. 
Joseph J. Carr 

86 DRAWING BOARD 
Using dynamic RAM's successfully. 
Robert Grossblatt 

88 STATE OF SOLID STATE 
A new P- channel conductivity -modulated FET. 

Robert F. Scott 

EQUIPMENT 
REPORTS 

38 Global Specialties 
Oscilloscope Multiplexer 

44 Hayes Smartmodem 2400 

DEPARTMENTS 

112 Advertising and Sales Offices 

112 Advertising Index 

113 Free Information Card 

32 Letters 

93 Market Center 

6 What's News 

RWb.ENetronka. (ISSN 0033.7662) Published monthly by Gernaback Pub.ca .4. Ikc.. 200 Perk Minus Souls. Now Ycek. NY 10003. Second-Class Postage paid a New fork. NY and 

orders 
ad Second -Class mail authorized et Ottawa. Canuta. One -year subecnpbon rate U.SA and possessions x15.97. Canada $20.97. M other countries í23.e7 subsagoon 

US funds oilk international postal money order or check dram on a U.S.A bank. Single copies x1.95. C 1965 by Gernsback Pubkcsions. Inc. All npfxs reserved. Primed n U.S A. 
POSTMASTER: Please send address cwges Io RADIO.ELECTRONICS, Subscnpbon Dept.. Bouc 2520 Balder. CO 80322 
A 
loss or manuscripts and artwork or photographs Mule possession or oeenwes 

if their return ¡admired should tley be reJeàed. We disclaim any reeporsibA ty kx the 

3 

Electronics publishers since 1908AUGUST'8~ ·l ll!al ia

Radio· Electroni cs, (ISSN 0033-7 862) Published monthly by Gernsback Publications , Inc., 200 Park Avenue South, New York, NY 10003. Second-Class Postage paid at New York , NY and
additional mailing offices . Second-Class mai l authorized at Ottawa, Canada. One-year SUbscription rate U.S.A. and possessions $15.97, Canada $20.97, ali other countries $23.4 7. subscription
orders payable in US funds only, interna tional posta l money order or check drawn on a U.S.A. bank. Single copies $1.95. @ 1985 by Gernsback Publications . Inc. Ali rights reserved. Printed in U.S.A.
POSTMASTER: Please send address changes to RAD IO-ELECTRONICS, Subscrip tion Dept. , Box 2520 , Boulder, CO 80322.
A stamp ed self-addressed envelope must accompany all submitted manuscrip ts and/or artwo rk or photographs if thei r return is desired should they be rejected. We disclaim any responsibility for the
loss or damage of manu scripts and /or artwork or photogr aphs while in our possession or othe,:"ise.

BUILD THIS

TECHNOLOGY

CIRCUITS AND
COMPONENTS

49 SEE-IN-THE-DARK VIEWER
With this infrared viewe r, yo u' ll never be in
the dark again! Robert Grossblatt

59 BUFFER/CONVERTER FOR YOUR PRINTER
This is no standard 64K pr inter bu ff er. It 's a
seria l-to -paral lel and a parallel-to-serial
conve rte r, to o . It can even be used to program
EPROM's. Bill Green

67 PC COMPATIBLE COMPUTER
You can pu t together a compute r that's
co mpat ib le w ith the IBM PC w itho ut payin g
IBM 's p rice . And since the motherb oard can
be bo ught already assembled , anyo ne can do
it! Elliott S. Kanter

75 PC SERVICE
Now you can use PC fo il pattern s right from
the magazin e page!

16 SATELLITE TV
Signal scrambling and the TVRO indu stry.
Bob Cooper, Jr.

57 ALL ABOUT ELECTRIC SHOCK
The medi cal effects of electric shock on your
body.
Ray Fish, Ph.D., M.D.

80 ROBOTICS
Buildi ng a robotics lab fo r yo ur expe rime nts.
Mark J. Robillard

63 COMB FILTERS FOR YOUR TV
All abo ut comb filters and how th ey're used to
deri ve RGB signal fro m NTSC composite video
to improve system performance.
Neil W. Heckt

72 DESIGNING WITH DIGITAL IC'S
An introduction to the fl ip-flop.
Joseph J. Carr

86 DRAWING BOARD
Usin g dynamic RAM's successfully.
Robert Gro ssblatt

88 STATE OF SOLID STATE
A new P-channe l conduct iv ity- mo dulated FET.
Robert F. Scott

Vol. 56 No.8

RADIO
84 ANTIQUE RADIOS

Lookin g beyond the
cabinet. Richard D. Fitch

VIDEO
12 VIDEO NEWS

A review of th e fast
changi ng video scene.
David Lachenbruch

53 HOOKING UP YOUR VCR
It 's not diffi cul t , bu t th e
more equipment and
services you have, the
mor e compl ex it gets.
Carl Laron

90 SERVICE CLINIC
Troubleshooting sync
prob lems. Jack Darr

91 SERVICE QUESTIONS
R-E's Service Editor answers
your qu est ion s.

COMPUTERS

Following COMPUTER DIGEST
page 80 Digitizing tablets , and

more!

EQUIPMENT
REPORTS

38 Glob al Specialties
Oscilloscope Multiplexer

44 Hayes Smartmodem 2400

DEPARTMENTS

112 Adverti sing and Sales Offic es

112 Advertising Index

113 Free Information Card

32 Letters

93 Market Center

6 What's News »c
G)
c
Ul
--l
~

(0
(Xl
(J1

3

www.americanradiohistory.comwww.americanradiohistory.com

www.americanradiohistory.com


4 

COVER 1 

Did you ever wish that you could see in 
the dark? You can't, of course, because 
your eyes are sensitive only to visible light. 
But with the see -in- the -dark viewer that 
we'll show you how to build, you'll be able to change that. 

The viewer uses a special image- converter tube that is sensitive to 
infrared light and translates infrared wavelengths to visible wave- 
lengths. In that way, it can be used to widen the visible portion of the 
electromagnetic spectrum. In other words, you'll be able to see 
objects illuminated with infrared light. The story begins on page 41. 

NEXT MONTH 
THE SEPTEMBER ISSUE IS 

ON SALE AUGUST 6 

AUTOMOTIVE ELECTRONICS 
Both under the hood and in the passenger compart- 
ment, your next car will contain a lot of electronic 
wizardry. 

BUILD AN IC TESTER /ANALYZER 
This handy device will let you test IC's and digital 
circuits for proper operation. It makes a great teach- 
er, too. 

HOW TO DESIGN PC BOARDS 
Making a PC board can sometimes be difficult. But its 
not as hard as doing the board design! We'll heap 
make it easier. 

BUILD A 64K PRINTER BUFFER 
We continue with construction details for the buffer 
and the EPROM programmer add -on. 

The computer -controlled weather station we prom- 
ised in this space last month will run in a future issue 
of Radio -Electronics. 

As a seance to readers. Rado- Electron.cs publishes awlab a plans c inbrmabOrt (eying lo newSearthy products. techniques 
and scientific and Ichhnological developments Because ot possible senanc s n the quality and oondrbon or materials and 
workmanship used by readers. Rada-Electromcs disclaims any responsibility loi the sate and proper tunct.o wp cl reader -Wilt 
protects based upon or from pans or n$ormabon published in this magazine 

Since some of Me equipment and circuitry described in RADIO-ELECTRONICS may relate to a be cowered by U S patents. 
RADIO-ELECTRONICS disdarms any liability la the infringement 04 such patents by the making using. or Wag of any such 
equipment or circuitry. and suggests that anyone interested m such protects consult a patent attorney 
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the dark? You can't, of course, because
your eyes are sensiti ve on ly to vis ib le light.
But with the see-in -the-dark viewer that
we' ll show you how to bu ild, you ' ll be able to change that.

The viewe r uses a spec ial image-converter tube that is sensit ive to
infrared light and trans lates infrared wavelengths to vis ib le wave
lengths. In that way, it can be used to w ide n the visib le po rti on of the
electromagnetic spect rum. In other words , you 'l l be able to see
objects i lluminated with infrared light. The story begins on page 49.
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of Radio -Electronics.
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Confidence is knowing your system 
has an ace in the hole. 

We bet the Fluke 8840A is the right 
51/2-digit multimeter for you. 

Its easy to program and operate, and ifs 
easy to integrate into your system. The 8840A 
is versatile; if your system changes. your 
DMM doesn't have to. ? 

You get the functions . 
you need. With k --41114111L 
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CIRCLE 253 ON FREE INFORMATION CARD 

the best accuracy and fastest 
reading rates in its class. 

You also get the security of Fluke's 

support to help bring your system on line 
quickly. Plus reliability and long -interval, 
in -place calibration for reduced down time. 

All starting at $695. IEEE -488 interface 

and true rms ac options are available for 

just $150 each. 
Add it up, and you've got a great deal on a 

51/2-digit rack -mountable DMM. Why gamble 

on anything less? 

For more information, contact your local 

Fluke representative or call toll -free 

1 -800- 426 -0361. 

FROM THE WORLD LEADER 
IN DIGITAL MULTIMETERS. 

Fluke 8840A 
+wOqnQna w1fS orvas aro Arrps 

50 ppm bow a scam/ (1 mil 
O 16S taw ac aCQraCy 11 Karl 

Zh ?^ aro i00redrgsiseroro 
-05 fEE-466 nróu GAM S'50 
-09 true rrt0 ac aptcn $+50 

MN scale rack u $ 35 

v6635 OuSI rack M S75 

FLUKE 

Confidence is knowing your system
. has an ace in the hole.

We bet the Fluke 8840A isthe right
5V2-digit multimeter for you.

It's easy to program and operate,and it's
easy to integrateinto your system.The 8840A
isversatile; if your system changes, your
DMM doesn't haveto.

You get the functions
you need.With

the best accuracy and fastest
reading rates in its class.

You also get thesecurity of Fluke's
support to help bring your system on line
quickly. Plus rel iability and long-interval ,
in-placecal ibration for reduced down time.

All starting at $695. IEEE-488interface
and true rmsac options are available for
just $150 each.

Addit up,and you've gotagreat deal ona
5V2-digit rack-mountableDMM. Whygamble
onanything less?

For moreinformation, contact your local
Flukerepresentativeor call toll-free
1-800-426-0361 .

FROM THE WORLD LEADER
IN DIGITAL MULTIMETERS.

Fluke8840A
Autoranginglil lis, Ohms,andAmps
50ppm basicde accuracy(1 yearl
0.16%basicacaccuracy(1 )ear)
21'l.20. and 100 readings/ second
-05IEEE-488 interlace oplion . $150
-1J9 lruerms acoplion . . . . .. .. • . . . .. . .. ... $150
Y8834 single rack~t .. $ 35
Y8835 dual rackkit s 75

I=F=L=U~K~E~~ ®
IN THEu.s. AND NON·EUROPEAN COUNTRIES: JOhn Fluke MIg Co. Inc. PO, Bo~ C9090. MIS 250C. Everett. WA 98206. Sates (lOS)356·5400. Other (206) 3.47-6100

EUROPEAN HEADQUARTERS: Fluke (HOllaM) BV, PO Box 2269, 5600 CG Elfldhoven. The Netherlands. (040) 458045 , TlX 518.6
© Cop~ngh l 1985 John Fluke Mig Co. Inc AIi/ighlS reserved Ad No 2804-8840
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WHAT'S NEWS 

New D -cell charges itself 

A new D -size battery offered by 
MJR Co. of Phoenix, AZ, carries its 
own built -in solar panel and will 
charge in bright sunlight at half the 
rate recommended for charging 
conventionally from a wall plug. 
Since each cell charges individu- 
ally, the cells will charge whether 
they are connected in parallel or in 
series. 

The new cell is claimed to have 
an exceptionally long service 
life -up to 1,000 full cycles. (Aver- 
age use is said to be about 500 
cycles in five years.) Voltage rating 
is 1.2 at 1.2 ampere hours, and the 
cell can be stored for years -re- 
gardless of charge state -with no 
appreciable loss of service life. It is 
priced at $20. 

THE MIR Ni -Cad SN2000 SOLAR RECHARGEABLE D -CELL, which in bright sunlight will charge 
at half the rate recommended for charging it from a wall plug. 

Author of Rider Manuals 
dies at age 85 

John F. Rider, radio pioneer, in- 
ventor, author, and publisher, died 
Feb. 6, 1985, at age 85. 

John Rider began as an author in 
the 1920's, writing feature articles 
and columns on radio, for several 
New York papers. He was associ- 
ate editor of Radio Engineering 

and managing editor of Radio Lis- 
tener Guide and Call Book. In 1932 
he joined Hugo Gernsback's 
Radio -Craft as Service Editor, and 
was with that magazine for some 
years. 

He then started the firm of John 
F. Rider Publisher, and began put- 
ting out the famous Rider Man- 
uals- anthologies of broadcast- 

receiver schematics that became 
the bibles of the service technician 
for many years. He also wrote and 
published numerous books on ra- 
dio- service subjects and instru- 
ments. 

He developed a vacuum -tube 
voltmeter, the Rider VoltOhmyst, 
and invented an intermittent in- 
dicator, the Chanalyst. In World 
War II, John Rider served as Direc- 
tor of the Signal Corps Publication 
Agency, responsible for publish- 
ing the myriad instruction and ser- 
vice manuals covering all Signal 
Corps equipment. Retiring as a 

Lieutenant Colonel, after the war, 
he resumed operations at John F. 

Rider Publisher until his retire- 
ment, at which time he sold his 
company to Hayden Book Co. 

Rider was an ardent stamp col- 
lector, specializing in 19th century 
stamps and covers, and wrote on 
philatelic subjects. He was inter- 
nationally known as an expert in 
identifying counterfeit stamps. 

RCA and Sharp to join 
in VLSI manufacture 

RCA Corporation and the Sharp 
Corp. have agreed to establish a 
joint venture to design, develop, 
and manufacture complementary 
metal oxide silicon (CMOS) very 
large scale integrated (VLSI) cir- 
cuits in the United States. 

The new concern will be called 
RCA/Sharp Microelectronics Inc. 
It will establish a CMOS integrated 
circuit design center to develop 
advanced memories, micro- 
processor gate arrays, standard 
cells, etc., for sale in the United 
States, Europe, and the Far East. 
The next step will be to build a 
facility in the United States for fab- 
ricating six -inch CMOS VLSI waf- 
ers. Construction is expected to 
start late in 1985. R -E 
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New D-cell charges itself

THEMJR Ni-Cad SN2000 SOLAR RECHARGEABLE D-CELL, which in bright sunlight will charge
at half the rate recommended for charging it from a wall plug.
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A new D-size batte ry offe red by
M jR Co. of Phoen ix, AZ, carri es its
own bui lt -in solar panel and w ill
charge in bright sun lig ht at half the
rate recommended for charg ing
conventionally from a wal l p lug.
Since each cell charges individu
ally, t he cells will cha rge whethe r
they are connected in para lle l or in
series .

Author of Rider Manuals
die s at age 85

john F. Rider, radio pioneer, in
ventor, author, and publisher, died
Feb. 6,1985, at age 85.

john Rider bega n as an aut hor in
the 1920's, w rit ing feat ure articles
and co lumns on rad io, for severa l
New York papers. He was associ 
ate editor of Radio Eng ineering

The new cell is claimed to have
an except io na lly lon g serv ice
life- up to 1,000 full cycles . (Aver
age use is said to be about 500
cycles in f ive years.) Voltage rati ng
is 1.2 at 1.2 ampere hours, and the
cell can be stored for years-re
gard less of charge state-with no
appreciab le loss of service life. It is
priced at $20.

and managi ng editor of Radio Lis
tener Guide and Call Book. In 1932
he joined Hugo Gernsback's
Radio-Craft as Service Editor, and
was with that magazine for some
years.

He then started the f irm of john
F. Rider Publ isher, and began put
ting out the famo us Rider Man 
uals-anth ol ogies of b roadcast-

receiver schematics that became
the bib les of the service tec hnician
for many years . He also wrote and
pub lished numerous books on ra
d io-se rv ice subjects and in st ru
ments.

He developed a vacuum -t ube
vo ltmeter, the Rider VoltOhmyst,
and invented an intermittent in
dicator, the Chana lyst. In World
War II, john Rider served as Di rec
tor of the Signal Corps Publication
Agency, responsible for pub lish
ing the myriad instruction and ser
vice manu als cover ing all Sig na l
Corps eq ui pme nt. Reti r ing as a
Lieutenant Co lonel, afte r the war,
he resumed operat ions at john F.
Rider Pub lisher unti l hi s retire
ment, at wh ich time he sold his
company to Hayden Book Co.

Rider was an ardent stamp coJ
lector, specializing in 19th century
stamps and cove rs, and wrote on
philatelic-subjects. He was inter
nationally known as an expert in
ident ifying counterfeit stamps.

RCA and Sharp to join
in VLSI manufacture
. RCA Corporation and the Sharp
Corp. have agreed to establish a
jo int venture to design, develop,
and manufacture complementary
meta l ox ide silicon (CMOS) very
large scale integrated (VLSI) ci r
cu its in the United States.

The new concern w ill be called
RCA/Sharp Microelectronics Inc.
It will establ ish a CMOS integrated
circuit design center to deve lop
advanced memories , micro
processor gate arrays, standard
cells , etc., for sale in the United
States, Europe, and the Far East.
The next step will be to bui ld a
faci lity in the United States for fab 
ricating six-inch CMOS VLSI waf
ers. Construction is expected to
start late in 1985. R-E
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RI 
Heathkit 

Metal 
Detector 

hïçI tech 
catalog 

More than just a catalog, a trustworthy 
guide to what's new in computers 

and electronics. 
Triple -Trace 
Oscilloscope /Time. 
Voltage Display 

Ham Radio 
Transceiver 

Computerized 
Weather Station 

Discover 
the pride. 
With Heathkit, 
you II discover the 
pride of accomplish- 
ment that comes with 
creating handbuilt quality 
that is uniquely yours. 
And you'll develop skills and 
abilities in many technologies as 
you follow the step -by -step direc- 
tions through the building process. 

You work confidently. always backed 
by our simple promise, We won't 
let you fail:' 

If you don't have the latest Heathkit 
Catalog, you're missing some- 
thing great, so mail the coupon now. 
while you're thinking about it. 

Real Time 
Spectrum Analyzer 

Microprocessor 
Trainer b Course 

Most 
Accurate 

Clock 

HERO 1 

Robot 

Ever since radio grew into electronics, the 
illustrated Heathkit catalog has been a 

guide to new and exciting kit products for 
people like you to build. To enjoy and learn 

from, while saving money in the process. 

What sets the Heathkit catalog apart is 
its range of high quality products and 

accurate information on every product 
offered. And that's a lot of products - 

over 450 separate items, including: 
Computer hardware and software 
Robots Precision test instruments 

Computerized weather instru- 
ments Solar hot water systems 

Automotive and home energy 
products Security devices 

Color TVs and video accesso- 
ries Quality stereo components 

Amateur radio gear Educa- 
tional courses that lead from 

the basics of electronics all 
the way to high tech. 

IBM -PC Compatible 
Computers 

40- Channel 
Scanner 11111aith .. 

Send NOW for your 
FREE Heathkit Catalog 

It's the beginning of something great 
for the whole family. 

Heathkit 
Heath 

Company 
A subsidiary of Zenith Electronics Corporation 
CIRCLE 68 ON FREE INFORMATION CARD 

Heath Company 
Dept. 020-326 
Benton Harbor. Michigan 49022 
Please send me the latest 
Heathkit Catalog Free. 

Name 

Address 

City State 

CL7UD 
Zp 
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NRI Trains You At Home-As You Build 

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

IBM r. R.pst.r.d Tad.mars of Int.tnatronal tTV.MSS M.th Co.pol.Ign 
Epson is R.glst.nd Tr Woman 01 Epson Amer c.. me 

App. and t . Apple Sago an R.prsl.rW Tr.O..v.4s of App,. Computer. In 

Compaq n R.pnl.rW Ttad.m.q of COMPAQ Compost 
Corporation 

1164 ATIIT Technologies. Inc 

l 1 tl 111111 

r.1 , 

1 

1 t 1 1 

1 

1 ° 

NRITrains You AtHOnJc As You Build

GET THE KNOW-HOW
mREPAIR EVERY
COMPUTER ON THIS
PAGE•.• AND lORE.

IBM I, • Regist ered Tradem ark 01 Int ernat ion al Business Mac hine Corporatio n.

Epson is a Regis tered Trademark of Epson America, Inc.

Apple and the Appfe logo are Registered Trademarks of Appl e Compute r, Inc.

Compaq is a Registered Trade mart of COM PAQ Computer
Corporation.

© 1984 AT&T Technologies, Inc.
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Your Own IBM- Compatible Computer 
Learn the Basics the NRI 
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 
an independent service - 
person -once you've learned 
all the basics of computers the 
NRI way. NRl'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 BASIC and 
machine language, the 
essential languages for 
troubleshooting and repair. 

You Build -and Keep - 
a Sanyo MBC5502 
The vital core of your training 
is the step -by -step building of 
the 16-bit Sanyo MBC -550 -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 -550 -2 from the keyboard 

up, with your own personal 
NRI instructor and the com- 
plete NRI technical 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 
MBC550.2 Computer 
with 128K RAM. monitor, disk drive, and 
"intelligent" keyboard; the NRI Discovery 
Labs, boadving circuit design and 
operations; a Dighal Muldmeter; Bundled 
Spread Sheet and Word Processing 
Sokware worth $1500 at retail-and more. 

100Page Free Catalog 
Tells More 
Send the postage -paid reply 
card today for NRI's big 100 - 
page color catalog on NRI's 
electronics training, which 
gives you all the facts about 
NRI courses in Micro- 
computers, Robotics, Data 
Communications, TVNideo/ 
Audio Servicing, and other 
growing high -tech career 
fields. If the reply card is miss- 
ing, write to the address below. 

MCHOOLS 

McGrawHW Contlnutng 
Education Center rr 
3939 Wisconsin Avenue. NW 
Washington. DC 20016 I.fl r 
We'll Give You Tomorrow. 

Your Own IBM-CoInpatible Computer

.. • - IIk -

'. ,11 roW I' )il • ~ iii ' I '!I 1/1 r :1" U
... "' . 0 ~ ttl : .l .. ,: J I : ~ I ~

- ~ ' ·. 4 · 'T., •. ~""t

Learn the Basics theNRI
Way-and Earn Good
,.oney Troubleshooting
AnyBrand 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
an independent service
person-once you've learned
all the basics of computers the
NRl way. NRl'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 BASIC and
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 If-bit Sanyo MBC-550-2
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 NRl 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-550-2 from the keyboard

up, with your own personal
NRlinstructor and the com
plete NRltechnical 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 NRlcourse 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·550-2Computer
with 128K RAM, monitor, disk drive, and
"intelligEmt" keyboard; the NRI Discovery
Lab®, teaching circuit design and
operations; a Digital Multimeter; Bundled
Spread Sheet and Word Processing
Software worth $1500 at retail-and more.

IOO·Page Free Catalog
Tells More
Send the postage-paid reply
card today for NRl'sbig 100
page color catalog on NRl's
electronics training, which
gives you all the facts about
NRlcourses in Micro
computers, Robotics, Data
Communications, TVNideol
Audio Servicing, and other
growing high-tech career
fields. If the reply card is miss
ing, write to the address below.

~~~SCHOOLS
McGraw·HillContinuing
Education Center

"j'j~3939 WisconsinAvenue, NW I~.n' loi
Washington, DC 20016 •

We'll Give You Tomorrow.

}>
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VIDEO NEWS 

DAVID LACHEHBRUCH 
CONTRIBUTING EDITOR 

More videodisc players. Laservision 
videodisc systems quietly gain more adherents. 
Ever since Pioneer's introduction of the 
combination videodisc and CD digital audio -disc 
system, hi -fi companies have been taking notice, 
and at least two are joining up and offering 
players (built by Pioneer). Those are Sansui and 
Luxman. Others, including such names as Proton, 
are expected to come along soon. 

The format wars. What we foreshadowed as 
a battle of formats ( Radio- Electronics. July 
1985) has now come to pass in the United States 
as well as in Europe and Japan. Toshiba, once a 

three VHS recorders here; and although it still 
has Beta machines, the company made it clear at 
its sales meeting that it believes its future is in 
VHS. 

At the same time, Sony brought its 8mm 
camcorder to the United States, and promised to 
follow up with home decks designed for the 8mm 
format. The camcorder, similar to the one it 
introduced in Japan, has single -speed recording 
and playback, accommodating the small cassettes 
that currently come in 30 -, 60- and 90- minute 
lengths, but soon will be joined by a two -hour 
version. It has a solid -state CCD pickup with 
250.000 picture elements and weights 4.5 pounds 
without cassette and battery, about five pounds 
with. Sony's Chairman, Akio Morita, predicts that 

8mm will become the most popular format in 
about three years. 

Except for traditional film -camera 
manufacturers, such as Kodak, Polaroid, Canon, 
and Fuji, no companies have made as strong a 
commitment to 8mm as Sony. However, Sony isn't 
neglecting Beta. It introduced a new Beta line, 
heavily laced with SuperBeta machines capable of 
high -resolution pictures. 

Hi -fi video tuners. The first of the hi -fi 
receivers and tuners designed to pick up 
multichannel TV sound (MTS)-stereo and the 
separate audio program. or SAP -are now coming 
on the market. Panasonic's Technics brand is 
offering one complete audio -video receiver with 
built -in MTS at about $550, and it also has two 
lower -priced audio receivers ( at $270 and $320), 
which can accommodate the same adaptor used 
to convert some of Panasonic's TV sets to MTS. 
Sansui also is introducing an audio -video 
switching center for home -stereo systems 
containing MTS circuitry, and others are expected 
to follow shortly. The introduction of MTS TV 
stereo as an audio component means that high - 
quality stereo audio can be added to existing 
(non -stereo) TV sets via the home -audio system. 
Of course, it's necessary to have a hi -fl stereo 
system that is located in the same room as the 
television set. 

Enter the 27 -inch tube. It's not exactly a 
surprise, since RCA signaled it more than a year 
ago, but the first 27 -inch tube is now on the way 
in a deluxe stereo console. This RCA product is 
the first American-made flat - faced tube. The 
screen was computer- designed and has a 
completely flat appearance, although its contours 
more closely resemble a plateau than a flat plane. 
Other flat -faced tubes, all with square corners like 
the RCA tube, have been introduced in 14 -, 20 -. 
and 26 -inch sizes by some Japanese 
manufacturers, although similar square- cornered 
tubes in those sizes by both Japanese and 
American manufacturers are also available with 
the traditional spherical faceplates that are 
easier to manufacture. R -E 

VIDEO NEWS

DAVID LACHENBRUCH
CONTRIBUTING EDITOR

• More videodisc players. Laservision
videodisc systems qUietly gain more adherents.
Ever since Pioneer's introduction of the
combination videodisc and CD digital audio-disc
system, hi-fi companies have been taking notice,
and at least two are joining up and offer in g
players (built by Pioneer ). Those are SansUi and
Luxman. Others, including such names as Proton,
are expected to come along soon.

• The format wars. What we foreshadowed as
a battle of formats (Radio-El e ctronics, July
1985) has now come to pass in the United States
as well as in Europe and Japan. Toshiba, once a
stalwart of the Beta group , in troduced a line of
thr ee VHS r ecorders here; and although it still
has Beta machines, the company made it clear at
its sales meeting that it believes its future is in
VHS.
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.At the same time, Bony brought its 8mm
camcorder to the United States, and promised to
follow up with home decks designed for the 8mm
format. Th e camcorder, similar to the one it

~ in troduced in Japan, has single-speed recording
z and playback, accommodating the small cassettes
~ that currently come in 30-, 50- and 90 -minute
~ lengths, but soon will be j oined by a two-hour
ill version. It has a solid-state CCD pickup with
6 250,000 picture elements and weights 4.5 pounds
~ without cassette and battery, about five pounds
a: with. Sony's Chairman, Akio Morita, predicts that
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8mm will become the most popular format in
about three year s.

Except for traditional film-camera
manufacturers, such as Kodak, Polaroid, Canon,
and Fuji, no companies have made as strong a
commitment to 8mm as Sony. However, Sony isn't
neglecting Beta. It introduced a new Beta line,
heavily laced with SuperBeta machines capable of
high-resolution pictures.

• Hi-fi video tuners. The first of the hi-fi
receivers and tuners designed to pick up
multichannel TV sound (MTS)-ster eo and the
separate audio program, or SAP-are now coming
on the market. Panasonic's Technics brand is
offering one complete audio-video receiver with
built-in MTS at about $550, and it also has two
lower-priced audio receivers ( at $270 and $320 ),
which can accommodate the same adaptor used
to convert some of Panasonic's TV sets to MTS.
SansUi also is introducing an audio-video
switching cen t er for home-stereo systems
containing MTS circuitry, and others ar e expected
to follow shortly. The introduction of MTS TV
stereo as an audio component means that high
quality stereo audio can be added to exis ting
(n on -st er eo) TV sets via the home-audio system.
Of course, it's necessary to have a hi-fi stereo
system that is located in the same room as the
television set.

• Ent er the 27-inch tube. It 's not exactly a
surprise, since RCA signaled it more than a year
ago , but the nrst 27-inch tube is now on the wa;y
in a deluxe stereo console. This RCAproduct is
the first American-made flat-faced tube. The
screen was computer-designed and has a
completely flat appearance, although its contours
more closely resemble a plateau than a flat plane.
Other flat-faced tubes, all with square corners like
the RCAtube, have been introduced in 14-, 20 -,
and 25-inch sizes by.some Japanese
manufacturers, although similar square-cornered
tubes in those sizes by both Japanese and
American manufacturers are al so avail able with
the traditional spherical faceplates that are
easier to manufacture. R-E
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Electricity and water don't mix. At 
least not in our Heavy Duty Digital 
Multimeters. Because these Oops 
Proof" instruments are protected 
by a system of seals to ensure 
contamination -free dependability 
in even the cruddiest conditions. 

Other abuse -proof features 
include the best mechanical pro- 
tection ever built into a precision 
Digital Multimeter. In fact every 
one of our Oops Proof multi - 
meters will survive a drop from 
ten feet onto a concrete surface! 

All the Heavy Duty series 
meters measure up to 1000 volts 
AC and 1500 volts DC. with full 
overload protection to those 
maximum voltages even on the 
lowest range settings. Overload 
circuitry also provides transient 
protection to 61N on all voltage 
ranges and up to 600 volts on all 
resistance ranges. 

Wé also invented a unique, 
long -life rotary switch for our 
Digital Multimeters. You can actu- 
ally feel the difference just by 

rotating the function selector knob. 
You11 find these features in 

a full line of Heavy Duty DMMs 
that offer a 4P2 digit readout. 
0.05% VDC accuracy a 10 -amp 
current range. a 2000 -hour battery 
life, diode test. true RMS and tem- 
perature measurement All this and 
a no- questions, one -year warranty: 

You11 want to try one out. 
of course, so drop into 
your nearest elec- 
tronics distributor 
and drop one. 

t: 1984 Beckman Industrial Corporation. A Subsidiary of Ememon Electric Company. 
630 Puente Street. Rrea. CA 92621 (714) 773 -8111. 
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490 Diskettes 
Name Brand Quality 
Toll -Free Ordering 

Fast Delivery 
Call Communications Electronics 
Diskette order desk 5. 
800 -USA -DISK 
In Canada 800-CÁ1 -DISK 

Choose your brand 

Choose your price 
Product Description 

8' SSSD IBM Compatible 1288/S. 26 Sector 
8" SSSD Shugart Compatible, 32 Hard Sector 
8" SSDD IBM Compatible(i 28 B/S, 26 Sectoral 
8" DSDD Soft Sector (Unformated) 

1hr 
Super Disk 

diskettes 

$0.49 each 

MIM Dist 
hA s 

CE 'salt 
100 Ina 
lu /b1 lit 

8" OSOD Sott Sector (256 BIS. 26 Sectors) 
8" 0500 Soft Sector (512 B/S. 15 Sectors) 
8" DSDD Soft Sector (1024 BIS, 8 Sectors) - -- - - -- 

-- 
51' SSSD Soft Sector w /Hub Ring 6431.2 0.74 

514" SSSD Same as above but bulk product 6437.1 0.54 

554" SSSD 10 Hard Sector w /Hub Ring 
514" SSDD Soft Sector w /Hub Ring 6411.2 084 
51" SSDD Same as above, but bulk product 6417.2 0.64 

51/4- SSDD 10 Hard Sector w /Hub Ring 

64914 0.94 51/4" DSDD Soft Sector w /Hub Ring 
514" DSDD Same as above. but bulk product 6417.2 071 
5yß" DSDD 10 Hard Sector w /Hub Ring 
514" DSDD 16 Hard Sector w /Hub Ring 

6111.2 1.49 53" OSOD Soft Sector 96 Tracks per inch 
514" DS High Density Soft Sector for IBM PCAT 

314" SSDD Soft Sector m.cro-lloppy 

For more information 
about this brand call: 

Meths vim* 
iM rn nh w S.alr IiM r4 

800-USA-DISK 
u a cNpr 313-171-I I I I 

Wabash 

diskettes :.i. 

$0.72 each 
CE 'sut 

e 100 Ina 
14n s pin litl ßl 

FIIIZ 1 59 

F31A.1 1 79 

FI31 -Z t 89 

FM-2 209 

r114 -1 209 

F115Z 209 

F147.2 209 

NtIAZ 089 

IIAIZ 079 

11118.1 089 

N13Á2 099 

III3A1Z 089 

Y13Á -1 0 99 

111A-2 1 09 

111 /Á1Z 099 

11/1ÁZ 1 09 

IISIA -Z 1 09 

16ÁZ 249 

1111A2 399 

CI3AZ 2 71 

BASF 

neAk 

BASF 

diskettes 
$1.12 each 

CE 'salt lit; 100 Ina 
Pin a Kr CO Ill 

Memorex 

diskettes Lr: 

$1.12 each 
CE ball 

Y irun 100 Ina 
Pini s per 1ii1 131 

3062.2 t 84 

3015.2 194 

3090.1 219 

3112 -Z 2 59 

3114 -Z 2 59 

51174 -Z 1 24 3411.1 1 24 

54111.2 3491 -Z 1 69 1 44 

3111.2 249 

0611-Z 3 99 

54112.2 299 11N-Z 249 

UNth4 rnstl UMMs gum/ 
iv non .M... WI he WM MN al MI um 

800 -323 -9868 800 -343 -4600 
i. .rr 3i2-013.6363 4 ruscrultr 611-2T14111 

CIRCLE 263 ON FREE INFORMATION CARD 

UMtln wife* 
From W al aliiiMU pl 

800 -448 -1422 
al1KFrMry Ir4Is ET 

CE qlll l
100 ,rtel

'I' dllk lSI

Memorex
diskettes ~.~

$1.12 each
I.mmx
Plrt #

CEqml
100 ,rt'l

,I r dllk lSI

BASF
diskettes~.~

$1.12 each
SASF

I'Irt#

CE qml
100 ,rtel'If dllk IS)

Wabash
diskettes~.~

$0.72 each
CE qUIll
100 ,rtel'If dllk lSI

Super Disk
diskettes ~':.
$0.49 each

Product Description

•
IS e es

Name Brand Quality
Toll-Free Ordering

Fast Delivery
Call Communications Electronics
Diskette order desk
800-USA-DISK
In Canada 800-CA1-DISK

Choose your brand
Choose your price

(f)
o
Zo
a:
fo
W
-l
W

6
o«a:

8" SSSD IBM Compatible 1288/S, 26 Sector
8" SSSD Shugart Compatible, 32 Hard Sector
8" SSDD IBM Compatible(128 8/S, 26 Sectors)
8" DSDD Soft Sector (Unformated)
8" DSDD Soft Sector (256 8/S, 26 Sectors)
8" DSDD Soft Sector (512 8/S, 15 Sectors)
8" DSDD Soft Sector (1024 8/S, 8 Sectors)
5V4" SSSD Soft Sector w/Hub Ring
5V4" SSSD Same as above but bulk product
5V4" SSSD 10 Hard Sector w/Hub Ring
5V, " SSDD Soft Sector w/Hub Ring
5V4" SSDD Same as above, but bulk product
5V4" SSDD 10 Hard Sector w/Hub Ring
5'1," DSDD Soft Sector w/Hub Ring
5 V4" DSDD Same as above , but bulk product
5 V4" DSDD 10 Hard Sector w/Hub Ring
5 V4" DSDD 16 Hard Sector w/Hub Ring
5 V4" DSDD Soft Sector 96 Tracks per inch
5 V4" DS High Dens ity Soft Sector for IBM PCAT
3 'h " SSDD Soft Sector micro-floppy

For more information
about this brand call:

6431·Z 0.74
6437·Z 0.54

6481·Z 0.84
6487-Z 0.64

6491·Z 0.94

6497-Z 0.74

6501·Z 1.49

Ut.II•• w'ITnly
Ftr ..,. I.'. II s.,.r DlskuU

800-USA-0ISK
I. II,~II" 313-i73·1111

Flll·Z 1.59
F31A·Z 1.79
F131·Z 1.89
F1U·Z 2.09
F144-Z 2.09
F145·Z 2.09
F147·Z 2.09
Ml1A·Z 0.89
Mll AB·Z 0.79
141A-Z 0.89
113A-Z 0.99

Ml3AB·Z 0.89
M43A·Z 0.99
IIU'Z 1.09

114AB·Z 0.99
IUA·Z 1.09
15U·Z 1.09
I IU·Z 2.49
II SA·Z 3.99
C13A'Z 2.74

Ut,II•• w'ITnly
Fir ..11II" .1 .'~U~ nil

800-323-9868
I. 1111..11312·513·6363

54974·Z 1.24

54980·Z 1.44

54112·Z 2.99

ut.II •• w'ITnly
Ft, .." 1, ',"IUF,,1I

800-343-4600
I. lum~UlIIa 617·271-4000

3062·Z 1.84
3015·Z 1.94
3090·Z 2.19
3102·Z 2.59

3104·Z 2.59

3481·Z 1.24

3491·Z 1.69

3501 ·Z 2.49
5500'Z 3.99
6100·Z 2.49

Ut.II•• w,rrllly
FI,."I.f' ......I1IUU

800-448-1422
.h.d .tFrt4.y ....4,. ET
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Now... name brand quality at CE prices 
Now. you can buy all of your diskettes from CE at prices less 
than unbranded- generic diskettes. Your data is valuable. 
so why take chances using a diskette that could be so 
unreliable that the manufacturer refuses to put their name 
on it. Compare our prices on our world famous name 
brand diskettes to what you are currently buying. To save 
you even more, CE also offers bulk product where 100 
diskettes are packed in the same box without envelopes or 
labels. Since we save packaging costs, these savings are 
passed on to you. Diskette envelopes are also available 
from CE. These super strong and tear resistant Tyveks 
envelopes are only $15.00 per 100 pack. Use order # TE -5 
for a 100 pack of 5'4" diskette envelopes. 

Quantity Discounts Available 
Our diskettes are packed 10 disks to a carton and 5 or 10 
cartons to a case. The economy bulk pack is packaged 100 
disks to a case without envelopes or labels. Please order only 
in increments of 100 units for quantity 100 pricing. With the 
exception of bulk pack, we are also willing to accommodate 
your smaller orders. Quantities less than 100 units are available 
in increments of 10 units at a 20% surcharge above our 100 
unit price. Quantity discounts are also available. Order 200 
or more disks at the same time and deduct 1%; 300 or more 
saves you 2%; 400 or more saves 3%; 500 or more saves 4%; 
1.000 or more saves 5%; 2.000 or more saves 6%; 3.000 or 
more saves 7%. 5.000 or more saves 8%, 7,500 or more saves 
9% and 10.000 or more disks earns you a 10% discount off our 
super low quantity 100 price. Almost all our diskettes are 
immediately available from CE. Our efficient warehouse 
facilities are equipped to help us get you the quality product 
you need. when you need it If you need further assistance to 
find the flexible diskette that's right for you, call the appropriate 
manufacturers compatibility hotline telephone number listed 
at the bottom of this ad. 
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Buy your diskettes from CE with confidence 
To get the fastest delivery of your diskettes, phone your order directly to 
our order desk and charge it to your credit card. Written purchase orders 
are accepted from approved government agencies and most well rated 
firms at a 10% surcharge for net 10 billing For maximum savings, your 
order should be prepaid. All sales are subject to availability, accept- 
ance and verification All sales are final All prices are in U S. dollars. 
Prices. terms and specifications are subject to change without notice. 
Out of stock items will be be placed on backorder or substituted for 
equivalent product at no extra cost to you unless CE is instructed 
differently A $5 00 additional handling fee will be charged for all orders 
with a merchandise total under 550.00 All shipments are F.O.B. CE 
warehouse in Ann Arbor. Michigan COD terms are available, In U.S. 
UPS areas for S5.00 extra. and are payable with cash or certified check 

For shipping charges add 58.00 per 100 diskettes and /or any 
fraction of 100 8 -inch diskettes, or $6.00 per 100 diskettes and /or any 
fraction of 100 5'4 -inch or 3,2-inch diskettes for U.P.S. ground shipping 
and handling in the continental U.S UPS 2nd day air rates are three 
times continental U S. rates. For Canada. Puerto Rico, Hawaii. Alaska. 
or APO /FPO delivery, shipping is three times the continental U.S. rate 

Mail orders to: Communications Electronics, Box 1045, 
Ann Arbor, Michigan 48106 U.S.A. If you have a Visa or Master 
Card, you may call and place a credit card order. Order toll -free 
in the U.S. Dial 800-USA -DISK. In Canada. order toll -free by 
calling 800 -CA1 -DISK. If you are outside the U.S. or in Michigan 
dial 313-973.8888. WUI telex anytime 671- 0155.Order today. 
Copyright O 1985 Communications Electronics Inc Ad :061 585.2 
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Buyyour diskettes from CEwith confidence
To get the fas test de livery of your diskettes, phone you r order direct ly to
our order desk and charge it to you r cre dit card. Writt en purch ase orders
are accepted from approved govern ment agencies and most well rat ed
firms at a 10% surc harge for net 10 bill ing . For maximum savi ngs, your
ord er should be prepaid. All sales are sub ject to avai lability, accept
ance and verification. All sales are fi nal. All price s are in U.S. doll ars.
Prices, terms and sp eci fica tions are subjec t to change wit ho ut not ice.
Out of stock ite ms wi ll be be pla ced on bac korder or substituted fo r
equivalent produ ct at no ext ra cost to you un less CE is instru ct ed
diff erently. A $5.00 additional hand ling fee wi ll be charged for all orde rs
with a merchandise to ta l under $50.00 . All shipments are F.O.B. CE
war ehouse in Ann Arbor, Michigan. COD terms are available, in U.S.
UPS areas for $5 .00 extra , and are payab le with cash or certified ch ec k.

For sh ipping charges add $8.00 per 100 diskett es and / or any
fraction of 100 8- inch dis kett es, or $6.00 per 100 dis kettes and /or any
fracti on of 100 5'1. -inch or 3 '12-inch diskettes fo r U.P.S. ground shipping
and handling in the cont inental U.S. UPS 2nd day air rates are three
ti mes cont inen tal U.S. rate s. For Canada, Pue rto Ric o, Hawa ii, Alaska,
or APO/ FPO delivery, shipping is three times th e conti nental U.S. rate .

Ma i l orders to: Communications Electronics, Box 1045 ,
Ann Arbor, Mich igan 48 106 U.S.A. If you have a Visa or Master
Card, you may call and place a credit card order. Order toll·free
in the U.S. Dial 800- USA-DISK. In Canada, order toll-free by
calling 800 -CA1-DISK. If you are outside the U.S. or in Michigan
dia I313-973-8888. WUI te lex anytime 671-0155. Order today.

Now... name brand quality at CE prices
Now, you can buy all of your diskettes from CE at prices less
than " unbranded" generic d iskettes. You r data is valuable,
so why take chances using a diskette that could be so
unreliable that the manufacturer refuses to put their name
on it. Compare our prices on our world famous name
brand diske tte s to what you are currently buying. To save
you even more, CE also offers bulk product where 100
diskettes are packed in the same bo x without envelopes or
labels. Since we save packaging costs, these savings are
passed on to you. Diskette envelopes are also ava ilable
from CEo These super strong and tear resistant Tyvek"
envelopes are only $15.00 per 100 pack. Use order # TE-5
for a 100 pack of 5%" diskette envelopes.

Quantity Discounts Available
Our diskettes are packed 10 disks to a carton and 5 or 10
cartons to a case. The economy bulk pack is packaged 100
disks to a case without envelopes or labels. Please orde r only
in increments of 100 units for quantity 100 pric ing. With the
exception of bulk pac k, we are also will ing to accommodate
your smaller orders . Quant ities less than 100 units are availab le
in increments of 10 units at a 20% surcharge above our 100
unit price. Quantity discounts are also available. Order 200
or more disks at the same time and deduct 1%; 300 or more
saves you 2%; 400 or more saves 3%; 500 or more saves 4%;
1,000 or more saves 5%; 2,000 or more saves 6%; 3,000 or
more saves 7%,5,000 or more saves 8%, 7,500 or more saves
9% and 10,000 or more dis ks earns you a 10% discount off our
super low quantity 100 price. Almost all our diskettes are
immediately available from CEo Our effic ient warehouse
facilities are equipped to help us get you the quality product
you need, when you need it. If you need further assistance to
find the flexible diskette that's right for you, call the appropriate
manufacturers compatibility hot line telephone number listed
at the bottom of th is ad.

Copyright e 1985 Communications Electronics Inc.
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SATELLITE TV 

The scrambling snafu 

IT ALL BEGAN INNOCENTLY ENOUGH- 
major premium programmer HBO 
elected to encrypt or "scramble" 
its transmissions to protect itself 
against the unauthorized use of 
those transmissions. To the un- 
authorized user, the video would 
be unwatchable (see Fig. 1). HBO 
had certain criteria in selecting a 

"scrambling system;" the system 
had to be "transparent" to the end 
user (ie. no visible degradation 
caused by the scrambling mecha- 
nism), it had to be cost effective, 
and it had to be unbeatable. Not 
many engineers felt you could 
have all three in one box, not in 
this decade at any rate. 

But the Linkabit division of M/A- 
Com delivered and, to the surprise 
of most, the system did everything 
HBO requested, and more. There 
was no degradation; in fact, the 
Linkabit system actually could im- 
prove the signal quality under cer- 
tain circumstances. (Linkabit 
claims that their system can in- 
crease the carrier -to -noise ratio by 
as much as 2 dB over traditional 
satellite transmission systems, pri- 
marily because the audio subcar- 
riers are eliminated in favor of 
digital -audio signals transmitted 
within the video -information 
bandwidths. The designers claim 
that by eliminating the audio sub - 
carriers, that portion of the trans- 
mission power normally used for 
audio is retained for use by the 
video carrier (scrambled). The sys- 
tem came out of the box at $495 
per cable- system descrambler and 
prices in the $325 range (down to 
$150) were forecast for a slightly 
simpler home version. And with 
Publisher, CSD Magazine 

FIG. 1 

"70,000,000,000 "codes, well, no 
garage or basement tinkerer was 
apt to "break" the DES code sys- 
tem. Everything looked rosey, but 
then something nasty hit the fan. 

HBO and the home TVRO 

The home -satellite terminal in- 
dustry stood up, almost to the 
man, and revolted. Within just 
days of announcing and showing 
off the new HBO -paid -for and MI 
A -Com- created system, it was in 
serious trouble. And the entire 
scrambling situation was thrown 
into a cocked hat. Here's what hap- 
pened. 

HBO repeatedly said that when 
their scrambling system was in 
place, they would negotiate some 
type of deal with home TVRO 
owners. As the unveiling date 
came closer and closer, it became 
increasingly clear that the "some 
type of deal" would involve the lo- 
cal cable companies. HBO, it 
turned out, would only sell its 
home service through their local 
cable -television affiliates. That im- 
mediately placed fear into the 
hearts of local TVRO dealers who 
saw themselves in competition 
with the HBO affiliates; not only 

BOB COOPER IR.* 

for the potentially lucrative "ser- 
vice contracts," but also for the 
actual sale of the home -terminal 
systems. Indeed, the cable trade 
press lately had been running nu- 
merous stories on how cable firms 
had successfully entered the 
TVRO distribution business. 
Those reports, telling of sales of 
100 -plus systems per month and 
back orders of hundreds of sys- 
tems didn't make the cable retail 
operator threat any less palatable. 

With the TYRO dealer segment 
already nervous about the an- 
nounced way HBO planned to sell 
home users their service, the 
HBO -M /A -Com combine pro- 
ceeded to "get into hot water" 
with the TYRO receiver manufac- 
turers and importers. Nearly one 
year ago, M/A -Com had released 
some preliminary data that was de- 
signed to give TYRO receiver de- 
signers some assistance in plan- 
ning future TYRO receivers. They 
said, in effect, that existing re- 
ceiver designs must be modified 
to accommodate the special re- 
quirements of the Linkabit scram- 
bling system. That year -old data 
told the industry that the special 
receiver requirements were re- 
lated to the descrambling method 
or technique. The same prelimi- 
nary data also suggested that those 
receiver modifications might add 
between $2 and $15 at the original 
equipment manufacturer level to 
home TYRO receivers. 

Then the final design data came 
down. TVRO receiver designers 
had two choices -they could 
modify their existing receivers so 
that a stand -alone descrambler 
box could be added by the home 
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major premium programm er HBO
elected to enc rypt or "sc ramble"
it s t ransm issio ns to protect itself
against t he un authorized use of
th o se t ransm issio ns. To th e un
authorized user, the video wo uld
be unwatchabl e (see Fig. 1). HBO
had certain crite ria in select ing a
" scrambling system;" the system
had to be "transpa rent" to the end
user (ie. no v isible degr adati on
caused by th e scrambling mecha
nism), it had to be cost effective,
and it had to be unbeatable. Not
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have all three in one box, not in
thi s decade at any rate.

But t he Lin kabi t division of M/A
Com delivered and, to th e surprise
of most, th e syste m did everything
HBO requ ested, and more. There
was no degradation ; in fact, th e
Linkabit syste m actually could im 
prove the signal quality under cer
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" 70,000,000,000" codes, w ell , no
garage o r basem ent t inkerer was
apt to " break" the DES code sys
tem. Everything looked rosey, but
then somethi ng nasty hit the fan.

HBO and the home TYRO

The hom e-satelli te te rminal in
du stry stood up , almost to th e
man , and revolted. Wi thin ju st
days of announcin g and show ing
off th e new HBO -paid-for and MI
A-Co m-create d system, it was in
serio us troubl e. And t he ent ire
scrambling sit uatio n was th rown
into a coc ked hat. Here'sw hat hap
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HBO repeatedl y said th at w hen
t hei r scramb li ng syste m was in
place, they wo uld negotiate some
ty pe of deal wit h ho me TV RO
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hearts of local TVRO dealers w ho
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for th e pot entially lu crative "se r
vice co nt racts," but also fo r th e
actual sale of the hom e-terminal
systems. Ind eed , the cable tr ade
pr ess lately had bee n running nu
merous stories on how cabl e firms
had successfu lly en te re d th e
TVRO d ist ri b uti on bu sin ess .
Those repo rts, telling of sales of
100-p lus syste ms per month and
back orde rs of hundreds of sys
tems didn 't make the cable retai l
operator threat any less palatable.

W ith th e TVRO dealer segment
al ready nervou s abo ut t he an
nounced way HBO planned to sell
hom e users t he i r se rvice , th e
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ceed ed" to " get into hot wate r"
w ith the TVRO receiver manu fac
turers and impo rters. Nearly one
year ago, MIA-Com had released
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signed to give TVRO receiver de
signe rs some assistance in plan
ning futu re TVRO recei vers. They
said, in effect, th at exis t ing re
ceiver designs mu st be modi fi ed
to accommodate t he special re
qu irements of the Linkabit scram
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tol d the indu st ry that t he spec ial
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lated to the descra mbling meth od
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nary data also suggested that those
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equip me nt manu factu rer level to
home TVRO receivers.

Then the final design data came
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modi fy th eir existi ng receivers so
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box co uld be added by the hom e
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No- trouble troubleshooting 
Using computers is one thing. Repairing 

them is another. 
With a basic knowledge of electronics 

and Sams service data, repairing computers is 

no trouble at all. 
For in -depth computer analysis and repair. 

choose Sans CONIPlTERFACTS` They're 
similar to Sams PHOTOFACT! and rovide 

detailed schematics and parts data for even 

your most intricate computer repairs. 

For simple computer maintenance 
and troubleshooting, use Sams Trouble- 
shooting & Repair Guides. They provide 
a "problem- solution" approach to serv- 

icing with flowcharts explaining each 

procedure step -by -step. 

Together they make computer servicing 
quick and easy. And both cover today's most 
popular computers including Apple! IBM* 
and Commodore'. 

Service computers the easy way with Sams 

service data. %isit our local Saws dealer. Or 

call our toll -free number and ask for Operator 

145. 

Commodore 64 Troubleshooting & Repair 
Guide. No. 22363. $18.95 

IBM PC Troubleshooting & Repair Guidc. 
No. 22358, $ 18.95 

Apple II Plus/Ile Troubleshooting & Repair 
Guide, No. 22353, $19.95 

Over 30 COMIPUTF.RFACTS available for 
Apple, ATARI ", Commodore, Epson! Hitachi` 

IBM, Osborne! Panasonic', Rana Elite. 
Samro*, Texas Instruments and Zenith! Ask 

your Sams dealer for details. 

CIRCLE 256 ON FREE INFORMATION CARD 

800- 428 -SAMS 
In Indiana. call 317 -298 -5566 

SAMS 
i Toward W. Sams & Co.. Inc. 

-i300 West 62nd Street 

Indianapolis, IN 46268 
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No-trouble troubleshooting
U

singcomputers is one thing. Repairing
them is another.
With a basic knowledge ofelectronics

and Sams service data, repairing computers is
no trouble at all.

For in-depth computer analysisand repair,
choose Sams COMPUTERFACTS ™. They're
similar to Sams PHOTOFACT@andprovide
detailedschematics and partsdata foreven
your most intricate computer repairs.

For simplecomputer maintenance
and troubleshooting, use Sams Trouble
shooting& Repair Guides. Theyprovide
a "problem-solution" approach toserv
icing with fl owcharts explainingeach
procedure step-by-step.

Together theymake computerservicing
quick and easy. And both cover today's most
popular computers includingApple~ IBM®,
and Commodore"

Service computers the easywaywith Sams

service data. Visit your localSams dealer. Or
call ourtoll-free number and askforOperator
145.

Commodore 64 Troubleshooting& Repair
Guide, No. 22363 , $18.95
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IBM PCTroubleshooting& Repair Guide,
No. 22358, $18.95

Apple II Plus/Ile Troubleshooting& Repair
Guide, No. 22353, $19.95

Over30 COMPUTERFACTS available for
Apple, ATARI®, Commodore, Epson~ Hitachi'"

IBM, Osbornef Panasonicf Rana Elite,
Sanyo~ Texas Instruments andZenith" Ask
your Sams dealer for details.

800-428-SAMS
In Indiana, ca1l317-298-5566

Howard W. Sams& Co., Inc.
4300 West 62nd Street
Indianapolis, IN46268
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What can you dc 
Just about 

CIE 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 enter- 
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. 

Join a leader. 
Leading the world in specialized electronics train- 
ing. CIE is the largest school of its kind with over 
25.000 students at home and abroad. And with 
over 50 years of experience teaching electronics 
to thousands of men and women through proven 

methods of independent study without class- 
room sessions. 

Learn as much as you want, 
when you want. 
Whether you're interested in learning new skills 
or upgrading old ones, earning a diploma or an 
A.A.S. degree. CIE can match your needs with 
courses and programs that let you start where 
you want. go as far as you want from a basic 
beginner course all the way to CIE's Associate 
in Applied Science Degree in Electronics -a 
comprehensive program that prepares you for 
advanced electronics careers. 

Custom training 
equipment helps you learn. 
CIE believes in the importance of learning by 

"

What canyou
·Just abou

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 ent~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.

Join a leader.
Leading the world in specialized electronics train
ing, CIE is the largest school of its kind with c:>Ver
25 000 students at home and abroad. And with
ov~r 50 years of experience teaching electronics
to thousands of men and women through proven

methods of independent study without class
room sessions.

Learn as much as you want,
when you want.
Whether you're interested in learning new skills
or upgrading old ones , earning a diploma or ~n
A.A.S. degree, CIE can match your needs with
courses and programs that let you start where
you want, go as far as you want fr~m a bas.ic
beginner course all the way to CIE s ASSOCiate
in Applied Science Degree in Electronics - a
comprehensive program that prepares you for
advanced electronics careers.

Custom training
equipment helps you learn.
CIE believes in the importance of learning by
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with electronics? 
anything 

doing. So most of our courses include special- 
ized training laboratories keyed to specific less- 
ons for practical experience through teaching 
experiments. Our CIE Microprocessor, for 
example, comes fully assembled and ready to 
use to teach you how a computer CPU works 
through a series of experiments you perform 
on your own. 

Are you ready? 
If you're ready to do something now about your 
future. there's no waiting to enroll with CIE. Get 
all the information you need to enroll simply by 
calling us toll -free at 1- 800 -321 -2155 (in Ohio, 
1 -800- 362 -2105). Or mail in the handy reply 
coupon or card to Cleveland Institute of 
Electronics, 1776 East 17th Street. Cleveland. 
Ohio 44114. 

lE World Headquarters 
Cleveland Institute of Electronics, Inc. 
1776 East 17th Street Cleveland. Ohio 44114 

Please send me your CIE Off- Campus Studies Catalog, 
including details about the Associate Degree program. 
I understand there is no cost for the catalog and a CIE 
representative may call, but there is no obligation. 

Print Name 

Address Apt. No. 

City State Zip 

Age Area Code: :Phone No 

Check box for G.I. Bill bulletin on Educational Benefits 

Veteran Active Duty 

MAIL TODAY! 206 085 

ith elec romcs?
nything.

Address, Apt. No. _

City State, Zip, _

Print Name _

Age Area Code /Phone No. / _

Check box for G.1. Bill bulletin on Educational Benefits

o Veteran 0 Active Duty

206085MAIL TODAY!

o Please send me your CIE Off -Campus Studies Catalog,
including details about the Associate Degree program.
I understand there is no cost for the catalog and a CIE
representative may call, but there is no obligation.

,-----------------
I IE World Headquarters
I Cleveland Institute of Electronics, Inc.

1776 East 17th St reet. Cl eveland. Ohio 44114

I
I
I
I
I
I
I
I
I
I

doing. So most of our courses include special
ized training laboratories keyed to specific less
ons for practical experience through teaching
experiments. Our CIE Microprocessor, for
example, comes fully assembled and ready to
use to teach you how a computer CPU works
through a series of experiments you perform
on your own.

Are you ready? .
If you're ready to do something now about your
future , there 's no waiting to enroll with CIE. Get
all the information you need to enroll simply by
calling us toll-free at 1-800-321-2155 (in Ohio,
1-800-362-2105). Or mail in the handy reply
coupon or card to Cleveland Institute of
Electronics, 1776 East 17th Street, Cleveland,
Ohio 44114.
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viewer or a service representative, 
or the receivers could be re- 
designed to accommodate a plug - 
in module. The stand -alone box 
would cost $325 wholesale, and 
would have a nationally advertised 
retail price of $395. The plug -in ver- 
sion would cost $150 wholesale. 

Trouble 
It wasn't long before somebody 

noticed that the special engineer- 
ing requirements for TVRO re- 
ceivers had little to do with the 

Our Twelve 
Inexpensive 
Ways To 
Look Inside 
Your ICs. 

actual descrambling; it turned out 
that the special requirements were 
in place so that the electronic ad- 
dressing codes built into the sys- 
tem could perform. A series of 
tests with existing receivers (those 
without the special engineering 
changes) revealed that most would 
descramble the Linkabit signals 
with no effort. 

It was becoming clear that the 
new receiver designs were merely 
to accommodate the electronic 
bookeeping functions of the 

Testing and troubleshooting digital circuitry 
no longer requires expensive equipment and 
complex, time -consuming processes. Global 
Specialties offers a family of twelve inexpensive 
and easy -to-use logic -test products ranging 
from hand -held digital logic probes and pullers 
to multi -point logic monitors. 

These IC troubleshooting tools provide fast, 
accurate testing of 
all logic families in 
laboratories, pro- 
duction, quality con- 
trol and field service 
applications. We've 
advanced the design 
and use of logic probes 
and other digital test 
products. 

Your local Global distrib- 
utor can help you select the 
model which precisely fits your 
needs. 

Global Logic test family .. . 

UM-1 Clip Typ. 18 Ch. LM 

LM-2A Pocket Size 18 Ch. 
LM 

L 4-4 Packet Size 40 Ch. LM 

LP -1 Low Cpl Dud State 
Prob. 

LP -2 Dual Stale Prob. 

e LP-3 I LP3 KO So..d Prob. 

LP-4 High Speed ECL Prob. 

DP -1 Prob. Typ. Drgaai 
Pu1Nr 

LPK -1 Dud Stale Prob. (KA) 

DPK -1 Prob. Typ. DOW 
RAW (KA) 

LTC-1 Logt Analyze Tsd KA 

LTC -2 Koh Speed Logic 
Analyze Ted kit 

Call our Customer Service Dept.. 
800/572 -1028 for the rane of 
your local distributor. 

GLOBAL SPECIALTIES 
An w.rpiea Eke, - 

70 Fulton Terrace v 
New Haven. CT 06512 -1819 
(203)624 -3103 TWX 710-465 -1227 

CIRCLE 62 ON FREE INFORMATION CARD 

scrambling package. And so, the 
receiver OEM's joined the dealers 
and together they "walked out" on 
the HBO and M /A -Com scram- 
bling plans. 

That left HBO with a very dis- 
jointed program to reach the 
home viewers. Their marketing 
plan, through cable affiliates, left 
the home TVRO dealer out in the 
cold. Their scrambling system, de- 
signed to function also as an elec- 
tronic TV- viewing -bank where the 
customer prepaid for service and 
then saw his account balance 
dwindle after viewing program- 
ming, depended upon better - 
grade TVRO receivers. But the re- 
ceiver suppliers were not inter- 
ested in helping the two firms 
create an electronic- banking -sys- 
tem, at least not if it raised the cost 
of TVRO's appreciably. 

For it also turned out that in the 
process of outfitting receivers for 
the newly proposed plug -in mod- 
ules, for example, that very major 
receiver changes were required. 
The module required more cur- 
rent to operate than could be 
drawn from most receiver power 
supplies. But bigger power sup- 
plies generate more heat and more 
heat has to be dissipated some- 
how, or the electronics in the pack- 
age will fry. Finally, the module was 
bulky; in fact, at 11.5 x 9 x 1.77 
inches, it is larger than many of the 
complete TVRO receivers now 
available. 

Finally, because the Linkabit 
scrambling system is based upon a 
very special security code (DES Al- 
gorithms), which is classified by 
the US government, the tech- 
nology involved cannot leave the 
US. A TYRO receiver supplier, in 
Korea or Japan, for example, 
would have no way to test the re- 
ceivers at their plant because the 
testing equipment is prevented 
from leaving the US because of its 
classified status. 

And those are but the initial 
problems presented by the Link - 
abit system. Manufacturers quick- 
ly discovered that they would not 
be able to solve all of the problems 
presented by the system and stay 
in business. Since they naturally 
want to stay in business, they did 
the only thing they could do-re- 
ject the concept. 

With HBO dependent upon the 
CIRCLE 62 ON FREE INFORMATION CARD

scrambling package. And so, the
receiver O EM's joined the dealers
and together t hey "walked out" on
th e HBO and MIA-Com scram
bli ng plans.

That left HBO w ith a very di s
jointed prog ram to reac h t he
ho me viewe rs. The i r mar ketin g
plan, through cab le aff iliates, left
th e hom e TVRO dealer out in the
cold . Their scrambling system, de
signed to function also as an elec
tron ic TV-viewing-bank where the
customer prepaid fo r service and
the n saw h i s acco u nt b al an ce
dwi nd le after viewing p ro gram
min g , de pe nde d upon be tte r
grade TVRO receivers. But th e re
ce ive r supp l iers we re not inter
ested in hel pi ng t he two firms
create an electronic-ba nk ing-sys
te m, at least not if it raised the cost
of TVRO's app reciab ly.

For it also turned out that in the
process of outfitt ing rece ivers for
the newl y propose d plu g-in mod
ules, fo r example, that very major
rece ive r ch anges we re required.
The modul e req uired more cur
ren t to o pe rate th an co u ld be
drawn fro m most receiver power
supplies . But b igge r power sup
p lies gene rate more heat and more
heat has to be di ssipated some
how, or the electronics in the pack
age wi ll fry. Finally, the module was
bu lky; in fact, at 11.5 x 9 x 1.77
inches, it is larger than many of the
co mp lete TVRO receive rs now
availab le .

Fin all y, becau se th e Li nkab i t
scrambli ng system is based up on a
very speci al security code (DES Al
go rit hms), w hich is class ified by
t he US govern ment, t he tech
no logy invo lved cannot leave the
US. A TVRO rece iver supplier, in
Korea o r Jap an , fo r exam p le,
would have no way to test the re
ceive rs at the ir pl ant because the
test ing eq u ipme nt is prevented
from leavin g the US because of it s
classif ied status.

And t hose are but t he init ial
prob lems presented by the Link
abit system. Ma nufacturers quick
ly discovered that they wo uld not
be able to solve all of the problems
presented by the system and stay
in busi ness. Since they naturally
want to stay in business, th ey did
the on ly th ing they could do--":re
ject the concept.

W it h HBO dependent upon the

actual descramb li ng; it turned out
that the specia l req uirements were
in place so that the electronic ad
dressing codes built into the sys
te m co uld perform. A series of
tests w it h existing rece ivers (those
w it hout t he special eng ineering
changes) revealed that most wo uld
descrambl e t he Linkabi t signals
with no effo rt.

It was becom ing clear that the
new receiver designs were merely
to accommodate the electronic
bookee pi ng f u nct io ns of t he

Global Logic test family ...
• LM-1 Clip Type 16 Ch. LM

• LM-2A Pocket Size 16 Ch.
LM

• LM-4 Pocket Size 40 Ch. LM

• LP-1 Low Cost Dual State
Probe

• LP-2 Dual State Probe

• LP-3 High Speed Probe

• LP-4 High Speed ECL Probe

• DP-1 Probe Type Digital
Pulser

• LPK·1 Dual State Probe (Kit)

• DPK-1 Probe Type Digital
Pulser (Kit)

• LTC·1 Logic Analyze Test Kit

• LTC-2 High Speed Logic
· Analyze Test kit

Testing and troubleshooting digital circuitry
no longer requires expensive equipment and
complex, time-consuming processes. Global
Specialties offersafamily oftwelve inexpensive
and easy-to-use logic-test products ranging
fromhand-held digital logic probes andpulsers
to multi-point logicmonitors.

These Ie troubleshooting tools provide fast,
accurate testing of
all logic families in
laboratories , pro
duction, quality con
trol and field service
applications. We've
advanced the design
and use of logicprobes
and other dig ital test
products.

Your local Global distrib
utor can help you select the
model whichpreciselyfits your
needs.

GLOBAL SPECIALTIES
An Interplex Electronics Co'!'pony

70 Fulton Terrace
New Haven, CT 06512- 1819
(203) 624-3 103 TW X: 710-465-1227

C all our Customer Se rvice Dep t.,
800/572-1 028 fo r t he nam e of
your local d is tributor.

viewer or a serv ice representati ve,
o r t he receive rs co u ld be re 
des igned to acco mmo date a plu g
in module . The stand-alone box
wo uld cost $325 w ho lesa le, and
wo uld have a nation ally adve rtise d
retail price of $395. The plu g-in ver
sio n would cost $150 wh ol esale.

Trouble
It wasn't lon g befo re somebo dy

noticed that the specia l eng ineer
in g requirem ent s for TVRO re
ceivers had li ttl e to do with th e
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New from B &K- PRECISION, for 
telephone service, test and repair 

COMPLETE TELEPHONE PRODUCT ANALYZER. A total 
self -contained system for diagnostic testing. 
servicing and calibration of corded and cord- 
less telephones. answering machines and auto- 
matic dialers. Performs every test you'll ever need 
to test and repair any phone product including 
verification of pulse and touch -tone numbers. 
measurement of frequency error and modula- 
tion deviation. MODEL 1050 $1695 

CORDLESS TELEPHONE TESTER. Provides full servic- 
ing and calibration capability for base and port- 
able phone units. All rf test and measurement 
functions. Replaces expensive FM generators and 
modulation monitors, yet performs all tests re- 
quired for cordless phone system analysis and 
repair, including full frequency testing and align- 
ment Generates all prior and recently approved 
frequencies MODEL 1047 $895 

MODEL 1045 $395 

TELEPHONE PRODUCT TESTER. For in -store con- 
sumer or service use. Tests handset cord, phone 
line cord, dial /redial functions, voice and dial 
number levels, ring function and voice quality of 
corded and cordless phones. answering ma- 
chines and automatic dialers. MODEL 1045 $395 

MODEL 1042 $19.95 

TELEPHONE LINE ANALYZER. Quickly identifies a 
problem as external or in the phone itself. Tests for 
condition of external phone line. phone line cord. 
ring and line voltage levels and polarity. Easy to 
use. no batteries or external power needed 

MODEL 1042 $19.95 

These test instruments cover every possible level of service required for telephone products they 
are equally useful for training. The instruction manuals provided offer a comprehensive course of 
training for service personnel and students Call your nearest B &K- PRECISION distributor for off -the- 
shelf- delivery or additional information or contact B &K- PRECISION 

'i+PRECISION' 

DYNASCAN 
CORPORATION 

6480 West Cortland Street Chicago. Illinois 60635. 312 889-9087 
nternAINU, 4, 6460 W Cortland St Ch,csoo 1160635 

Saros Au.r, Eisctroroca Omar .° 
b .. ,««te.0 A ner.cao SaN s f mpae E xporters PIa.nyeew NY 11803 

CIRCLE 77 ON FREE INFORMATION CARD 23 CIRCLE 77 ON FREE INFORMATION CARD
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ONE-1,90 

PRECIS/OA 

ri r,%TA#1Qii Ir'e IAtrt 
New and Used Electronic Test Equipment 
Sales Service Rental Leasing 

'Polaroid DS-34 
Now you can get an instant 
picture in black & white or color 
from any oscilloscope screen. 
Includes CRT hood. 
Large hoods also available to fit 

computer terminals and CAD/ 
CAM screens. 

$369.00 

POWER SUPPLIES 
GLOBAL SPECIALTIES 
TRIPLE OUTPUT POWER SUPPLY 

MODEL 1301 S198.00 
Fully regulated triple output 
Fixed 5VDC, 1 A 
Nit +5 VDC to 18 VDC 5A 
V2 - 5 VDC to 18 VDC 5A 
Fully automatic current limiting 

ELECTIO INDUSTRIES INC r.«.... r.« r.o,--.. . 

DC POWER 
SUPPLY 

$125.00 

MODEL 3002A/0 -30 VDC /O -2A 

ad(PRECISION TRIPLE OUTPUT 
POWER SUPPLY 

MODEL 1650 $319.00 
Functions as three separate 
supplies 
Exclusive tracking circuit 
Fixed output 5 VDC, 5A 
Two 0 to 25 VDC outputs at 0.5A 
Fully automatic, current -limited 
overload protection 
+ and - terminals of each output 
are fully Isolated in all modes 
All three outputs may be con- 
nected in series or parallel for 
higher voltage or current 

P Oscilloscope Probes r+1ASiER 

MODEL ATTENUATION BAND WIDTH (MHZ) PRICE 

2904 

2901 

2205 

2960 

10X 

10X/1 x 

10X 

10X 

100 

100/5 

250 

60 

$35.00 

S39.00 

$59.00 

$30.00 

LEADER 
Audio Sine/Square 
Wave Generator 

Distortion from <0.03% 
10 Hz to MHz 

$259.00 

: 

MODEL 3010 
jine square ana Inan(IIe output 
Variable and fixed TTL outputs 
0.1 Hz to I MHz in six ranges 
Typical distortion under 0 5% from 1 Hz to 100 
KHz 
Variable DC offset 
VCO input for sweep lests 

FUNCTION 

GENERATOR 

$189.00 

VIZ 
MULTI- 

FUNCTION 

COUNTER 

MODEL WO-755 
5 riz to 125 MHz 
8 Digit LED Display 
Period Measurement 5 Hz to 2 MHz 
Totalizer to 99.999.999 Plus Overflow 
Frequency Ratio Mode 
Time Interval Mode 
Switchable Attenuator & Low Pass Filter 

$259.00 

r SLgÇO 

VARIABLE 

TRANSFORMER 

$145.00 
MODEL 3PN1010V 

RAG CARRIES THE COMPLETE STACO 
VARIABLE TRANSFORMER LINE 

CALL US WITH YOUR REQUIREMENTS 

DIGITAL CAPACITANCE METER 

r Battery operated 
3', digit LCD display 
Range 1 PF to 2.000 OF 
0 2% basic accuracy 

GLOBAL 
MODEL 3000 

$139.00 

CALL US TOLL FREE 

1 -800- 732 -3457 
IN CALIFORNIA TOLL FREE 

1- 800 -272 -4225 

Master Charge 
VISA COD 
Money Order 
Check 

COD s extra 1 required 25% deposit) 

ADD FOR SHIPPING AND INSURANCE 
SO to 5250.00 
$251 00 to 5800 00 
$501 00 to 575000 
S75100to51000 
over 51000.00 

$450 
5850 
seso 

SI2S0 
SI 5 -00 

RAG ELECTRONICS, INC. /21418 Parthenia Street / Canoga Park CA91 304 / 1-818-998-6500 

SmithHHITACHc I ET L 
ilachr An Le KEITHLEY1 

tnslurnenes COrppaadn 

~I ~"Tnn"IIt"'~ 1 ..1"
LI:;, '" I nv 1'111"'~, 11'11"'_

New and Used Electronic Test Equipment
Sales. Service • Rental. Leasing

lAG·120B

$259.00

FUNCTION
GENERATOR

$189.00MODEL 3010
- Sine, square and triangle output
• Variable and fixed TIL outputs
• 0.1 Hz to 1 MHz in six ranges
• Typ ical dis tortion underO.5% from 1 Hz to 100

KHz
• Variabl e DC offset
• VCO input for sweep tests

$259.00

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

naI!.1;Q
VARIABLE
TRANSFORMER

MODEL 3PN1010V
RAG CARRIES THE COMPLETE STACO
VARIABLE TRANSFORMER LINE

CALL US WITH YOUR REQUIREMENTS.

$145.00

MULTI
FUNCTION
COUNTER

MODEL W0-755
• 5 Hz to 125 MHz
• 8 Digit LED Display
• Period Measurement 5 Hz to 2 MHz .
• Totalizes to 99 ,999 ,999 Plus Overflow
• Frequency Ratio Mode
• Time Interval Mode
• Switchable Attenuator & Low Pass Filter

PRICE

$319.00MODEL 1650

--...~- '

. .. .--: -.-- .
' _ . 0' ~

, -,

• Functions as three separate
supplies

• Exclusive tracking circu it
• Fixed output 5 VDC, 5A
• Two a to 25 VDC outputs at a.5A
• Fully automatic, current-limited

overload protection
• + and - terminals of each output

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

nected in series or parallel for
higher voltage or current

BAND WIDTH (MHZ)

. '~@n'h1TRIPLE OUTPUT
, POWER SUPPLY

$125.00

DC POWER
SUPPLY

ATIENUATION

ELECTRO INDUSTRIES . INC.

MODEL

POWER SUPPLIES

$369.00

MODEL 1301 $198.00
• Fully regulated triple output
• Fixed 5VDC, 1A
• V1 + 5 VDC to 18 VDC .5A
• V2 - 5 VDC to 18 VDC .5A
• Fully automatic current limiting

IIPolaroid 05-34
Now you can get an instant
picture in black & white or color
from any osci lloscope screen.
Includes CRT hood-
*Large hoods also avai lable to fit
computer terminals and CADI
CAM screens.

MODEL 3002A10-30 VDC/0-2A

. ' .

GLOBAL SPECIALTIES . '.:
TRIPLE OUTPUT POWER SUPPLY

I - PQOBI 0 -II P br..aM£IIIQ SCI oscope ro es

CALL US TOLL FREE

f~800·732·3457
IN CALIFORNIA TOLL FREE

'1-800 -27 2-4 225

2904

2901

2205

2960

10X

10X/1 X

10X

10X

100

100/5

250

60

$35.00

$39.00

$59.00

$30.00

• Master Charge
• VISA • COD
• Money Order ~

• Check IIiiiiII
COD's extra(required 25% depos tt)

• Batt ery ope rat ed
• 3'h digi t LCD display
• Range 1 PF to 2,000 UF
• 0.2% basic accuracy

GLOBAL
MODEL 3000

$139.00
ADD FORSHIPPINGAND INSURANCE
$0 to $250.00 $4.50
$251.00 to $600.00 $6.50
$501.00 to $750.00 $8.50
$751.00 to $1000 $ 12.50
over $1000 .00 $15.00

RAG ELECTRONIC~, INC./21418 Parthenia Street/ Canoga Park, CA91304/ 1-818-998-6500

lEA[ER
Inslrl.6T'lef"ltsCorooeat oo

www.americanradiohistory.comwww.americanradiohistory.com

www.americanradiohistory.com


(,)r,IMEL NE rs Vi A 
soLTHC 

TACAM 
ELECTEO INDUSTRIES INC 

ATA PRE CISION r. «.w Two .., --... FLUKE GID.AI S.ICI11lTIIS H A 1'1 E G 

SCOPE SPECTACULAR 
41)HI38ÇHI PORTABLE OSCILLOSCOPES 

.L..,..._....amo .. 

6 I Or: 

a v.-. ip 
c -u NpJ 

Model V -212 shown 

MODEL V -212 
DC to 20 MHz, 1 mV /div, Dual Trace 
Features 6" Rectangular CRT 
Full 2 year parts and labor warranty (w /two 
X10 probes). 

$461.00 

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 /X10 probes). 

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

$694.00 

Model V -1050F shown 

MODEL V -1050F $1 276.00 
DC to 100 MHz, .5 mV /div, Quad Trace, Delayed 
Sweep, Full T.V. Triggering, alternate time base 
(w /two X10 probes) 

MODEL V -650 $956.00 
DC to 60 MHz, 1 mV /div, tripple trace, delayed sweep, 
Full T.V. Triggering, variable trigger hold -off 
(w /two X10 probes) 

MMa . PORTABLE OSCILLOSCOPES 

. --- ---- 

o_ 
k o.tiiirt ri tEa 

MODEL SS -5702 $535.00 
DC - 20MHz, 5 mV /div 
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. 

.416 
eC 

i 
, 

: 

16'411t a;44°4Qd'I 
$899.00 MODEL SS -5705 

DC to 40MHz 
Vertical and horizontal deflection 
accurate within ±2%. CRT accelera- 
tion voltage 12KV. 3 channels, 
6 traces. High precision calibrator 
(±1%). Fastest sweep rate: 10 ns. 

High sensitivity 1 mv/div 
CH1 signal output 
Beam finder 
Delayed sweep 
Alternate time base 
2 ea. X1 /X10 Probes 

MODEL 5711 $1695.00 
DC to 100MHz (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. X10 probes). 

MODEL 5711D $2495.00 
(571 1 with counter and DMM). 

CIRCLE 126 ON FREE INFORMATION CARD 

PROBE i Polaroid Shimpo 
MASTER 

:TJ\l(AM' ~ . @ELECTROINDUSTRIES,INC\I/-l \.I_?~T~~~ECI~I~~ ~ P,KJ.Jon T•• rln. tn un. nf.

- -- - -- --- -

•• GLOBAL SPfCIALTIIS

® ~ I-IAMEG
---- -- . --- --

SCOPE SPECTACULAR
I~~a~!~9i~J PORTABLE OSCILLOSCOPES I

MODEL V·212 $461.00
DC to 20 MHz, 1 mV/div, Dual 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 /X1 0 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 X10 probes)

MODEL V-650 $956.00
DC to 60 MHz, 1 mV/div, tripple trace, delayed sweep,
Full T.V. Triggering, variable trigger hold-off
(w/two X10 probes)

MODEL 5711 $1695.00
DC to 100MHz (typ ically 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. X10 probes).

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

CIRCLE 126 ON FREE INFORMATION CARD

$899;00MODEL 88-5705
DC to 40MHz
Vertical and horizontal deflection
'accurate with in ±2%. CRT accelera
tion voltage 12 KV. 3 channels,
6 traces. High precision calibrator
(± 1%). Fastest sweep rate: 10 ns.
• High sensitivity 1 mv/div
• CH1 signal output
• Beam finder
• Delayed sweep
• Alternate time base
• 2 ea. X1 /X1 0 Probes

MODEL 88-5702 $535.00
DC - 20MHz, 5 mV/div
Dual t race
6 inch rectangular internal graticule
CRT.
Inc ludes 2 each X1/X1 0 probes and
full factory warranty; 2 years on parts,
labor and CRT.

Ic I.-~ PORTABLE OSCILLOSCOPES

~- • • -- Jr., -- --------

:~::IIII ;Polaroid Shi.uro C. PRIMeLlt-IE- naPIJ;Q \II~ A SCJU'EC PRe::X:X...CT
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Linkabit scrambling system for its 
cable affiliates (more than 10,000 
cable- system- version Linkabit 
units are now in the field and test- 
ed), HBO was caught between a 

rock and a hard place. The home 
TVRO industry was not taking their 
bait, and yet HBO was so far com- 
mitted to the Linkabit system that 
it could not pull back. 

Thus, the result was that HBO 
would scramble, but it was begin- 
ning to appear that home TVRO 
users would not be able to avail 

themselves of the HBO signals. A 
task force put together by HBO to 
create a home -TVRO business 
back in the fall of 1983, officially 
disbanded this past spring. HBO 
might not be ready to throw in the 
towel with home viewers, but it 
was not going to continue funding 
the development of a program for 
home TVRO's either. 

Showtime steps in 
Into this mess stepped HBO - 

competitor Showtime. Showtime 

SATELLITE TV/ 

The First 
Five Years! 

THE MOST COMPLETE report on the mushrooming 
home TVRO' industry ever compiled, written as only the 
father of TVRO' could have prepared. More than 1000 
pages (') 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 operate 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 advertise- 
ment PLUS, you will also receive a special extraordinary bonus. the 200 page 1 1 

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 

SEND CSD ANTHOLOGY 2 Vols CSD Bonus 
SEND CSD 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 Park Av. S., New York, NY 
10003, or call 305-771-0505 for credit card orders ONLY 

TVRO dealer "Starter Kit" 
available 

Bob Cooper's CSD Magazine has ar- 
ranged with a number of TVRO equip- 
ment suppliers to provide a single - 
package of material that will help intro- 
duce you to the world of TIRO dealership. 
A short booklet written by Bob Cooper 
describes the start-up pitfalls to be avoid- 
ed by any would -be TYRO 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 TVRO 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. 

has never innovated new services 
(a matter of corporate philosophy), 
but the failure at HBO to pull to- 
gether all of the diverse elements 
of the home -TVRO business 
seemed like an ideal marketing 
opportunity to the management at 
Showtime. 

As a result, they have recently 
put together a task force of their 
own to attempt to solve the prob- 
lems. Unfortunately, Showtime 
had previously committed itself to 
also use the same Linkabit scram- 
bling system as HBO. How would 
Showtime resolve the series of 
problems that caused HBO to pull 
hack? Tune in next month. R -E 

TO MAGAZINE RETAILERS: 

Radio -Electronics Magazine is pleased 
to announce Its "Retail Display Allow- 
ance Plan" available to retailers in- 
terested in earning a display allowance on 

RadioElectronics Magazine To obtain 
details and a copy of the formal contract, 
please write to the Marketing Depart- 
ment, Kable News Company. Inc.. 777 
Third Avenue, New York, New York 
10017, our national distributor, who will 
act as administrator of our plan. Under 
our Retail Display Allowance Plan. in con- 
sideration for fulfilling conditions of the 
agreement. you will be entitled to receive 

a display allowance This plan will be- 

come effective for all issues you receive 

subsequent to written acceptance on our 
behalf of your application. 

SATELLITE TV/

TVRO dealer " Start er Kit"
available

Bob Cooper's CSD Magazine has ar
ranged with a number of TVRO equip
ment su ppliers to prov ide a sing le 
package of material that will help intro
duce you 10 Ihe world of TVRO dealership.
A short booklet written by Bob Cooper
describes the start-up pitfalls 10be avoid
ed by any would-be TVRO dealer, in addi
tion, product data and pricing sheets from
prominent suppli ers 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 TVRO systems retail.

You may obtain your TVRO Deeler
Starter Kit free of charge by writing on
company letterhead, or by enclosing a
business card with your request. Address
your inquiries to: TVRO STARTEA KIT,
P.O. Box 100858, Fort Lauderdale, FL
33310. That kit not available 10individuals
not involved in some form of electronics
sales and service,

TO MAGAZINE RETAILERS:
Radio-Electronics Magazine is pleased
to announce its "Retail Display Allow
ance Plan" available to retailers in
terested inearning adisplay allowance on
Radio-Electronics Magazine. To obtain
detailsand acopy ofthe formal contract,
please write to the Marketing Depart
ment, Kable News Company, Inc., 777
Third Avenue , New York, New York
10017, our national distributor, who will
act as administrator of our plan. Under
our Retail Display Allowance Plan, incon
sideration for fulfilling conditions of the
agreement, you will be entitled to receive
a display allowance. Th is plan will be
come effective for all issues you receive
subsequent to written acceptance on our
behalf of your application .

has never innovated new services
(amatter of corporate phi losophy),
but the failure at HBO to pull to
gether all of the diverse elements
of t h e ho me-TYRO business
seemed like an ideal marketing
opportunity to the management at
Showtime .

As a result, they have recently
put together a task force of their
own to attempt to solve the prob
lems. Unfortunately, Showtime
had previously committed itse lf to
also use the same Linkabit scram
bling system as HBO. How wou ld
Showtime resolve the series of
problems that caused HBO to pull
back? Tune in next month . R-E

themselves of the HBO signals . A
task force put to gether by HBO to
create a home-TYRO business
back in the fall of 1983, officially
disbanded this past spring. HBO
might not be ready to throw in the
towel with home viewers, but it
was not going to continue funding
th e deve lopment of a program for
home TVRO's either.

Showtime steps in
Into this mess stepped HBO

competitor Showtime. Showtime

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.

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

NAME COMPANY _

ADDRESS _

CITY STATE__ ZIP _

The First.
Five Years!

Linkabit scramb ling system for its
cable aff iliates (more than 10,000
cabl e-syst em-version Linkabit
un its are now in the f ie ld and test
ed), HBO was caught between a
rock and a hard pl ace. The home
TVRO indust rywas nottakingtheir
bait, and yet HBO was so far com 
mitted to the Linkabit system .that
it cou ld not pull back.

Thu s, the result was that HBO
would scramb le, but it was begin
nin g to appear that home TVRO
users wo uld not be able to avail

THE MOST COMPLETE report on the mushrooming
home TVRO' industry ever compiled, written as only the
'father of TVRO' could have prepared . More than 1000
pages (!) tracing the complete story of home TVRO,
lavishly illustrated with equipment photos , schematic
diagrams, equipment analys is reports . Bob Cooper,
the first private individual to own and operate 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 total ing 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 advertise
ment. PLUS, you will also receive a specia l extraord inary bonus; the 200 page (+)
October 1984 edition of CSD/Coop's Satellite Digest. This very specia l edition of
CSD is a best-seller in the TVRO industry, with the most comprehensive collection of
TVRO facts and figures ever comp iled. 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.
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5ATA PRECISION 
*HITACHI 
TAIPLETT 

FLUKE HICKOK VIZ Rios 

. NCORPORATION ARAT rIJ BREAKS THE PRICE BARRIER 
WITH THESE HIGH PERFORMANCE 

OSCILLOSCOPES 
100 MHz Dual Trace/ 
Dual Time Base 

1 mV div sensitivity 
23 calibrated sweeps 
Rectangular CRT with internal 
graticule and scale illumination 
Signal Delay Line 

$995 
Does not include probes 
(560.00 a pair when purchased with scope) QUANTITIES ARE LIMITED 

77 0.3% Accuracy 
Manual or 
Autorange 

10A + mA Range 
Beeper 

"Touch- Hold" 
Function 

FLUKE 
SERIES 
MULTIMETERS 

Analog Display Rotary Knob Volts AC & 
DC Resistance to 32 Mfg 10 Amps Diode 
Test 3200 Counts Fast Autoranging Function 
Annunciators in Display Power -Up Self Test 

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

Sale ends August 85 

WE CARRY A FULL 
LINE OF FLUKE 
MULTIMETERS. 
IN STOCK NOW 

TOIL FREE 
HOT LINE 

7 le .04 4 
800'223 

212-730-7030 

N.Y 

ADVANCE_r- 
ELECTRONICS- 26 WEST 46th STREET, NEW YORK, N.Y 10036 

Sale 

8995 

75 

0.5% Accuracy 
Manual or 
Autorange 
10A +300mA 

Sale 

7995 
and free C70 
holster 73 

0.7% Accuracy 
Autorange Only 
10 Amp Only 

26 ' 

THE TEST EQUIPMENT SPECIALISTS 

@HITACHI
DATA PRECISION TRIPLETT

IFL.UKEI f!. 0 DC:lRC I HICKOK VIZ Mil

Model 1580

QUANTITIES ARE LIMITED

$995
Does not include probes
($60.00 a pair when purchased with scope)

LA./"l..............1MJ COR~~AT~~ BREAKS THE PRICE BARRIER
WITH THESE HIGH PERFORMANCE

OSCILLOSCOPES
100 MHz Dual Trace/
Dual Time Base
• 1 mV/div sensitivity
• 23 calibrated sweeps
• Rectangular CRT with internal

graticule and scale illumination
• Signal Delay Line

• 0.7% Accuracy
• Autorange Only
~ 10 Amp Only

and free C70
holster 7375

Sale Sale

$89 95 $7995

FLUKE~ I~
•••

SERIES .. -

MULTIMETERS !- ~ -'

• 0.5% Accuracy
• Manual or

Autorange
• 10A + 300 mA

• Ana log Display • Rotary Knob • Volts AC &
DC • Resistance to • 32 Mn. 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

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

• 0.3% Accuracy
• Manual or

Autorange
• 10A + mA Range

• Beeper
• "Touch-Hold"

Function

77

Sale ends August 85

THE TEST EQUIPMENT SPECIALISTS

ADVANC
_____ELECTRONIC~

•
~o1' L\~e.

8oo-:ii3-0414=-= 212·730·7030

26 WEST 46th STREET. NEW YORK. N.Y. 10036
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IF You WANT To GEl 
YOU HAVE TO GET INTC 
Learn PC Servicing By Building Your Own NTS /HEATH HS -1! 
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 circuitry You learn 
how microprocessors function, how 
they are designed, how they operate 
and are used to solve problems. 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 largely determine your 
ability to take advantage of these 
opportunities ... and nothing beats 
the practical, down -to -earth training 
you get from NTS. 

Learning circuitry through the construction of this 
equipment offers practical training for which there 
Is no substitute. Test equipment is included. 

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

versatile 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 dual disk drive, and optional 
10.5 MB hard -disk drive.) 
4. MS -DOS operating system, IBM compati- 
bility, make a wide choice of software 
programs available 
5. Four open IBM -compatible slots provide 
for future expansion, printer, modem, etc. 
Will accept most peripheral boards designed 
for IBM -PC 

6. Two video outputs for color or mono- 
chrome display monitor. Your NTS course 
includes a high resolution monitor displaying 
80 characters by 25 lines, or graphics. 

7. Editing capabilities help you insert or 
delete characters and lines, erase, lump or 
smooth scroll, 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 capabilities. Catalog contains complete 
details. 

Field servicing is interesting end rewarding. 
Technicians may work for a service company. 
manufacturer, or major user. 

-r . 
"*. 

r 
. 

The NTS HEATH HS-151 PC completed, incl 
monitor and full -function keyboard with cal( 
style keypad, and typewriter format. 

IF YOU WANT TO GE'
YOU HAVE TO GET INT(

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

versatile 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 dual disk drive , and optional
10.5 MB hard-disk drive .)
4. MS-DOS operating system, IBM compati 
bility , make a wide choice of software
prcigrams available.
5. Four open IBM-compatible slots provide
for future expansion, printer, modem, etc .
Will accept most peripheral boards designed
for IBM-PC.
6. Two video outputs for color or mono
chrome display monitor. Your NTS course
includes 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 scroll , 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 capabilities. Catalog contains complete
details .

NTS Intronic Home Training
Takes You Below The Surface

NTS gets you right down into the
heart of computer circuitry. You learn
how microprocessors function , how
they are designed, how they operate
and are used to solve problems. 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 largely determine your
ability to take advantage of these
opportunities .... and nothing beats
the practical , down-to-earth training
you get from NTS.

Learn PC Servicing By Building Your OwnNTS/HEATH HS-1!
Desk-Top Computer, Circuit-By-Circuit

Learning circuitry through the construction of this
equipment offers practlcel training for which thera
Is no substitute. Test equipment Is Included.

Field servicing Is Interastlng and rewarding.
Technicians may work for a service company,
manufacturer, or major users .

The NTSiHEATHH5-151 PC completed, tnct.
monitor and full-function keyboard with celc
style keypad, and typewriter format.
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NTO PC SERVICING 
k MICROCOMPUTER 

/ //ti,, 
.a . 

The student ms to use test equipment such ass 
digital probe a a digital muftimeter to check circuits 
and m s uro voltIgets. Lesson s and current texts 
round oat the entire program, 
applications of theories >tnQ 

emphasizing practical 
princlplpa, 

Installing the disk -drive in the PC is one of the final stages in the assembly of the 
microcomputer. Learning the use of test equipment to check circuits is an Integral part 
of the training which, with field experience, develops invaluable career skills. 

NTS COURSES COVER MANY 
AREAS OF SPECIALIZATION 
IN ELECTRONICS: 

Robotics: Build the NTS /HEATH Hero 1 

Robot as you learn robotic programming. 
Robot is complete with arm and gripper, 
voice synthesizer. Robotics is becoming 
increasingly important in industry as almost 
daily news features attest. 

Video Technology: Build one of the most 
advanced Color TV sets in America as you 
learn circuit diagnostics, and the use of 
digital test instruments. Course covers color 
TV, video tape recorders, computer 
fundamentals, solid-state devices 

Industrial and Microprocessor 
Technology covers circuit analysis, micro- 
processors and automation applications, 
lasers. and basic industrial robotics. 

TV & Radio Servicing is a specialized 
course offering an excellent foundation in the 
use and application of both analog and 
digital test equipment as applied to the TV 
servicing field. Learn circuits, adjustments, 
trouble- shooting, and servicing of Color and 
monochrome monitors. 

Digital Electronics offers the student the 
opportunity to get involved with computer 
concepts, computer technology 
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 
electronics in many of its aspects including 
radio receivers, solid state devices, and 
electronic components. 

NTS Intronic training programs include a 
variety of superb equipment, most of which is 
classified as field -type, making the training 

lpractical and career oriented. Texts and 
essons have been tested in our Resident 
School in Los Angeles to assure home study 
students their courses of training are easy to 
understand NTS, now in its 80th. year, 
continues to be at the leading edge in 
Electronics home training. 

113M s a trademark d International Busaness A/achnes Corp 
MS is a trademark ol Microsoft Corp 

if card as mssng, lnply wee k the address shown below Palm 
the course you are nteressed n A FREE color catalog w th a/ 
detaas eWi Oe sent k you by return ma: 

TNATIONAL 
TECHNICAL 
SCHOOLS 

TECHNICAL TRADE TRAINING SINCE 1905 
Res.dent and Horne Study Schools tD 

CO 

4000 So Figueroa St . Los Angeles. CA 90037 
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NTO PC SERVICING
~ MICROCOMPUTER

" ,

Installing the dlsk-drlve Inthe PC Is one of the finalstagesIn the assemblyof the
microcomputer. Learningthe use of testequipment to check circuitsIs an Integralpart
of the training which, with field experience, developsInvaluablecareerskills.
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, IBM is a tradema rk of Internal ional Business Machines Corp.
, MS is a tradema rk of Microsoft Corp.

If card is missing, simply write to the address shown below stating
the course you are interes ted in. A FREE colo r catalog with all
details will be sent to you by return mail .

4000 So. Figu eroa St ., Los A ngeles, CA 90037

,-NATIONAL
nll;TECHNICAL
LII;J SCHOOLS
TECHNICAL TRADE TRAINING SINCE 1905

Resident and Home-Stu dy Schoo ls

Robotics: Build the NTS/HEATH Hero 1
Robot as you learn robotic programming .
Robot is complete with arm and gripper,
voice synthesizer. Robotics is becoming
increasingly important in industry as almost
daily news features attest.

Video Technology: Build one of the most
advanced Color TV sets in America as you
learn circuit diagnostics, and the use of
digital test instruments. Course covers color
TV, video tape recorders , computer
fundamentals , solid-state devices.

Industrial and Microprocessor
Technology covers circuit analysis, micro
processors and automation applications,
lasers, and basic industrial robotics.

TV & Radio Servicing is a specialized
course offering an excellent foundation in the
use and application of both analog and
digital test equipment as applied to the TV
servicing field. Learn circuits, adjustments,
trouble- shooting , and servicing of Color and
monochrome monitors.

Digital Electronics offers the student the
opportunity to get involved with computer
concepts, computer technology
fundamentals , and digital equipment by
training on the NTS Cornpu-Trainer,

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

NTS Intronic training programs include a
variety of superb equipment, most of which is
classified as field-type, making the training
practical and career oriented. Te xts and
lessons have been tested in our Resident
School in Los Angeles to assure home study
students their courses of training are easy to
understand NTS, now in its 80th. year,
continues to be at the leading edge in
Electronics home training .

NTS COURSES COVER MANY
AREAS OF SPECIALIZATION
IN ELECTRONICS:
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LETTERS 

SOME TROUBLESHOOTING 
HINTS 

I noticed in the January 1984, 
"Letters" column that four of the 
letters are requests for schematics 
needed for servicing. While sche- 
matics are a most effective tool, 
they are not always available. In my 
work I rebuild old jukeboxes, 
some of which are over forty years 
old -and good luck finding a pa- 
per manual still hanging around in 
the bottom of such a unit. Often, 
the customer does not wish to wait 
a few more years while I try to find 
service information. 

Fortunately, basic troubleshoot- 
ing technique can get us out of the 
majority of those situations. 
Whether your dead unit be a tele- 
vision or a toaster, start out by 
checking the power supply, in- 
cluding the cord, switch, and filter 
capacitors (except maybe in the 
toaster). Check which end of the 
capacitor is grounded to deter- 
mine whether it is a positive or 
negative supply. Check the circuit- 
ry for visible damage: open or lift- 
ed printed- circuit traces; burned 
looking, split -open, or cracked 
components; cracked solder, and 

WRITE TO: 

LETTERS 
Radio -Electronics 
200 Park Ave South 
New York, NY 10003 

loose or parted connectors or 
socketed components. 

Next consider the nature of the 
malfunction. You can generally 
determine which area of the cir- 
cuit board holds the components 
in question; amplifier outputs will 
be on heat sinks or at least they are 
likely to be larger parts. Follow 
leads visually from panel controls 
and connectors to find inputs, etc. 
In addition to finding what the unit 
won't do, find out what it will do. If 
one channel of an amplifier still 
works, then the power supply is 

continued on page 82 

, 

14LSOO .18 
74LSO9 .13 
74LS32 .25 
74Ls74 .32 
7 -LS107 .25 
74L5125 .45 
7415158 .35 
74'5164 .55 
74Lac40 .05 

74LS243 .45 
74L5244 .85 
74LS373 .85 
7415374 .85 

...' 
2776 -450 2.75 
2732 -450 3.95 
2732A -250 5.95 
2732A -200 7.95 
2764 -450 3.75 
2764 -200 5.75 
27128 -250 6.75 

A I 

2114 -450 1.00 
2114LP -450 1.15 
2114LP -200 1.25 
6116P -4 2.85. 
6116P -3 3.75 
6116P -2 4.95 
6116LP -4 3.50 
6116LP -3 4.25 
6116LP -2 5.25 
6264LP -15 12.95 

8200 

8231A -5 .,', 

8243 5.75 
8250 9.75 
b251 4.25 
b253 5.9` 
8253 -5 6.50 
8255 3.9, 
8255 -5 4.9, 
8259 6.2' 
8259 -5 7.5( 
8272 I4.9'' 
8284 6.2, 

12.9` 

RAM SET 

8000 

cS 
8085 -2 9.9` 
9088 10.0:' 
8746 17.9, 
8755 'e.. 

CRYSTALS 
7.18Z 25 

1.8432 3.50 
2.0 2.50 
4.0 2.50 
5.0 2.5( 
6.0 2.5: 
10.0 1.5; 
14.31818 2.50 
15.0 2.50 
16.0 2.50 
17.430 2.50 
;b.0 2.50 
8.432 2.5C 

20.0 2.5c 
32.0 2.5, 

DIP SWITCHES 
. ::ION . ' 
5 P05ITI0N .75 
6 POSITION .75 
7 POSITION .75 
F F- 7 :777N 

NW PC, 

8087 
S120 

80287 
S229 

DYNAMO emus 
4116-200 .72 
4116-150 1.00 
4164 -200 1.75 
4164_150 1.75 
41256-150 6.954 

LINEAR 

Y'488 .65 
"1489 .65 
:311 .59 
"3177 .99 
"317K 3.25 
"324 .50 

158 
MONO 

18.80 
6 4 K 

74s00 
7.530 
74504 .3.29 

74508 .32 
74574 .45 
745139 .75 
745163 1.85 
745240 2.00 
745244 2.00 
745273 1.50 
745280 1.75 
745373 2.00 

5374 2.00 

I *-$13 50+ 
"339 .79 

',.555 30 EPROMS 
,741 .25 
"747 .59 

27128 Elm 
044 3.95 (250ns) 

150 1.75 
350K 3.45 2764 [Elm 
338K 

DYNAMIC RAMS 

41256-150 $ 5.95 

EDGECARD CONN. 

b2 FIN S1 3.. 
50 PIN ST 3.50 

IC SOCKETS 

14 PIN ST .12 

CMOs 
4011 .22 
4013 .35 
4049 .32 
4053 .75 
4503 .50 
4520 .75 
74C163 .75 

" ,- 
- ,- 

ar 
s! 9S SIN 

SARATOGA ELECTRONICS, INC. 
12380 SARATOGA- SUNNYVALE ROAD 

to PIN ST .15 

78 PIN ST .1 
:? PIN ST .28 
24 PIN ST _ 

44, SARATOGA. CA 95070 
LISA 

(408) 446 -4949 

.30 
28 PIN ST .38 
.0 FIN ST .45 , PIN ST 4.00 

ChOOIs given 

a 2% 

discount I 

3' 
" 

:S. ORDEk. nc,:n4 , .: M M STEñJARD 
ALL GUARANTEED !,0R 40 `AvS. PRIZES AND 
SPECIALS SUBJECT T1' 

. 

"' 

$2.50 FO8 UPS .R0t 

Hayes 12008au:: 

MODEM 
5389.00 

800 -621 -0854 ext.245 
yELNAt:DMANY 

OTNERMITEM IN .S70CK! "FAX: 408- 253 -8572" 
CIRCLE 252 ON FREE INFORMATION CARD 

LETTERS WRITE TO:

LEITERS
Radio-Electronics
200 Park "Ave South
New York, NY10003

SOME TROUBLESHOOTING
HINTS

I noticed in the January 1984,
" Letters" column that four of the
letters are requests for schemat ics
needed for servicing. Whi le sche
matics are a most effective tool ,
they are not always available. In my
work I rebuild old jukeboxes ,
some of which are over forty years
old-and good luck finding a pa
per manual still hanging around in
the bottom of such a unit. Often ,
the customer does not wish to wait
a few more years while I try to f ind
service information . .

Fortunately, basic troubleshoot
ing technique can get us out of the
majority of th o se situations.
Whether your dead unit be a tele
vision or a toaster, start out by
checking the power supp ly, in
cludin g the cord , sw itch, and filter
capacitors (exce pt maybe in the
toaster ). Check which end of the
capacitor is gro unded to deter
min e whether it is a po sitive or
negative supply. Check th e circuit
ry for visible damage : op en or lift
ed printed-circuit traces; burned
looking, split-open, or cracked
components; cracked solder, and

loose or parted connectors or
socketed components .

Next consider the nature of the
malfunction. You can generally
determ ine which area of the cir
cuit board ho lds the components
in question; amplifier outputs will
be on heat sinks or at least they are
likely to be larger parts . Follow
leads visually from panel controls
and connectors to find inputs, etc.
In addition to finding whatthe unit
won't do, find out what it will do . If
one channe l of an ampl ifier still
works, then the power supply is

continued on page 82

800 621 0854 e t 245 CALL AND GET ON OUR flAILIN G LIST ! !
•• X 0 WE HAVE MANY OTHER ITEM~ IN STOCK!

DIP SWITCHES
4 POSITION . 7 5
5 POS IT IO N . 7 5
6 POSITI ON . 7 5
7 POSITI ON .75
8 POSIT I ON .75

CRYSTALS
1.0 MHZ 3 . 2 5
1. 8432 3. 50
2 .0 2 . 5 0
4 .0 2. 5 0
5 . 0 2 . 50
6 .0 2 . 50
10.0 1 . 50 *
14 .31818 2 . 5 0
15 .0 2 .50
16. 0 2 . 50
17 . 4 30 2.5 0
18.0 2 . 5 0
18 .4 3 2 2 . 5 0
20 .0 2 . 5 0
32 .0 2 . 55

EDGECARD CONN.

62 l' I N ST 3.5 0
50 PIN 3T 3 .50

IC SOCKETS
6P INST . 10

14 PI N ST . 12
lo ?IN ST .1 5
18 PIN ST .1 8
20 PIN ST . 2 5
22 Pi N 5T .28
24 P IN ST . 30
28 PI N ST . 3 8
40 HN ST . 45
6 4 PIN ST 4 .00

Hayes 1200 Baud

MODEM
$389.00

IBM PC's

"FAX: 408-253-8572"

8087
$120

80287
$229

8000

8085 4 .50
8085 -2 9 .95
808 8 10 .00"
8746 17 .95
8755 18 .95

12 .95
5 .75
9 .75
4 .25
5.95
6.5 0
3 .95
4.95
6 .25
7 .50

14 . 95 .
6. 25

12 .95

8200

8237 A-5
8243
8250
625 1
62 5 3
82 53 - 5
825 5
82 5 5 - 5
8259
8 25 9 - 5
8 272
8284
828 8

12380 SARATOGA-SUNNYVALE ROAD

~ SARATOGA. CA 95070 ~
(408) 446-4949

STATIC RA
2 1 14 - 4 5 0 1 .00
2 114LP-450 1 . 15
21 14LP -200 1 .2 5
6116P -4 2 .85 0
6116P -3 3 .7 5
61 16 P-2 4 . 9 5
6 1 16LP-4 3 . 50
611 6 LP - 3 4.25
6 116LP - 2 5 .25
6264 LP - 15 12. 9 5

$ 10 MIN . ORDER. S END CHECK. K JO. , VI SA OR K, STERCARD
ALL PRODUCTS ~UhRA NTEED f OR 9 0 " A' S . PR i~ES AND
S PECIMLS S UBJEC T TO PRIOR SA L ~ . PLc "S E ! ~C LU DE

S2.S 0 FOrl UPS G RO U~D .

SARATOGA ELECTRONICS, INC._1
~D :

RAMS
.72

1.00
1. 7 5
1. 75
6 . 95*

Sl .95

"-''''

O-SUI
CONHECTOftS

.. ~ .............

EPR M

,"(; 6 - 45 0 2. 75
2 73 2 - 4 50 3 .95
2732 A-250 5 .9 5
2732A - 200 7 .9 5
2764 -450 3 .75
2764 -200 5. 75
2"1128 -2 50 6.7 5

. 2 2

. 35

. 32

. 75

. 5 0

. 75
, 7 5

a 2%

discount

CMOS
40' 1
4013
4049
4053
1'5 0 3
45 20
74C1 6 3

74S00
74S00 . 29
74S04 . 32
74308 . 32
7<,S74 . 45
74S139 . 75
7 45 163 1 .85
745240 2.00
745244 2 . 00
t 45273 1 .50
745280 1 . 75
745373 2 .00
74S374 2 .00

74 lSoo

74L300 . 18
74LS09 . 18
7 4L332 .25
7 4LS7 4 .32
7 , LS1 07 .25
7 4LS125 . 45
74L5 15 8 . 35
74L 51b'l .55
74L ,, 240 . 65
74LS243 . 45
7 4L5 2 44 . 8 5'
7 4LS 373 .85
74L 5 374 . 8 5

chools given s7.;;

DYNAMIC
Ij 1 16 - 20 0
4 1 16 - 150
41 6 4- 20 0
4 164 -1 50

t--..".,.~:---~ 41256 -150

(f)
g
z
oa:
Io
W
--l
W

o
o«
a:
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FREE RVE YEAR WARRANTY 

PLUS THE LOWEST 

HITACHI PRICES 

EQUALS J!Z VALUE 
20 MHZ 

HITACHI V2221 
Dual Trace 
1MV /Div. Sens Rectangular 
6" CRT with Internal Graticule 
Auto Focus 
Vert Mode Triggering 
DC Offset 
Much More 
Includes Probes and 
5 Year Warranty 

r 

Y 
ç _,w .' a 

40 MHZ 

HITACHI V422:,`. 
This thin. light and compactly 
designed scope offers 
the same outstanding 
features as the V222 except 
greater bandwidth 
Includes Probes and 
5 Year Warranty 

4 b 6 6,,' 

Jospn F 
1111111ni11 

JES3ph ills llllllf*lll1 

(REG. $715.00) $52100 (REG $925.00) $67100 

60 MHZ 100 MHZ 

HITACHI V650F 0 : HITACHI V1050F 10 
Dual Trace d 0 _ t q Quad Trace tl ;t 
Delay Sweep 1 r Delayed Sweep - i 
1MV Sens. v 500uv Sens. 
Rectangular 6" CRT with Rectangular 6 CRT with i I t rL. 
Internal Graticule Internal Graticule 
10KV Acc 111111111111r i 20KV ACC. 
Triple Trace Auto Focus 
Channel 1 Output 10X Mag. 
Much more And much more 
Includes Probes and Includes Probes and 
5 Year Warranty 

JESeph 

5 Year Warranty ,.5 h thmrlin a !Hill! i:. 

(REG. $1195.00) $93100 (REG. $1595.00) $124100 
FOR SIMILAR SAVINGS ON THE COMPLETE HITACHI LINE 
AND MORE THAN 100 OTHER MAJOR SUPPLIERS CALL 

800 -323 -5925 
ORDER HANDLING CHARGES 

VALUE ADD 

$0 -999 51000 
S1000.2499 $1500 
$2500 -UP $2000 

In Illinois 312 -297 -4200 
- [sari 

V/SA E:IE:ctronias 
8830 N. Milwaukee, Niles, Illinois 60648 

FREE FIVE YEAR WARRANn
PWS THE LOWEST

HITACHI PRICES

EQUALS
20 MHZ 40 MHZ

HITACHI V222
• Dual Trace
• 1MV/Div. Sens Rectangular

6" CRT with Internal Graticule
• Auto Focus
• Vert Mode Triggering
• DC Offset
• Much More
• Includes Probes and

5 Year Warranty

HITACHI V422
• This thin, light and compactly

designed scope offers
the same outstanding
features as the V222 except
greater bandwidth

• Includes Probes and
5 Year Warranty

(REG. $715.00) $5210 0 (REG. $925.00)

$1241 0 0(REG . $1595.00)

• Quad Trace
• Delayed Sweep
• 500uv Sens.
• Rectangular 6" CRT with

Internal Graticule
• 20KV Ace.
• Auto Focus
• 10X Mag.
• And much more
• Includes Probes and

5 Year Warranty

100 MHZ

HITACHI V1050F

(REG . $1195.00)

• Dual Trace
• Delay Sweep
• 1MV Sens.
• Rectangular 6" CRT with

Internal Graticule
• 10KV Ace.
• Triple Trace
• Channel 1 Output
• Much more
• Includes Probes and

5 Year Warranty

60 MHZ

HITACHI V650F

»c
o
c
(f)
--l

8830 N. Milwaukee, Niles, Illinois 60648

ORDER HANDLING CHARGES
VAWE ADD

$0-999 $10.00
$1000-2499 $15.00
$2500-UP $20.00

FOR SIMILAR SAVINGS ON THE COMPLETE HITACHI LINE
AND MORE THAN 100 OTHER MAJOR SUPPLIERS CALL

800-323-5925 In Illinois 312-297-4200

J~~~uf.~
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ORDER TOLL FREE 1 -800 -332 5373 TOLL F 
LCD Multimeter BUILD A REAL ROBOT 
Cap/Transistor, Australians 

Checker r»; 

Cat 0.1500 
Not lust the usual voltage, 

current and resistance ranges - 

though it's certainly got those it 
also checks CapKdors (2 rampea, 
up to a whopping 20uF') PLUS 
transistors and diodes And even 
more it's ¡plan audible Cont nutty 
checker 
Plus other features - such as Two types available born , a step angle 12V DC automatic zero of ah ranges, high $Mill even openahn? and base 2 22 r'.' shaft 

At Play 12993 

204 color pages ' .. .Orr ro.. evor Der. M we 
0+01 0.cCre roe..n cm. 

IUs mew high precision stepping motors lo make your ,;' é ; 
.b Own computer controlled roD01 arm or travelling robot too moue 1e+. ease op IStepdng angle do An 14 degrees to glee you o Nighty r . _ mot in ram. oore 

occurde conhd Stepping motor hove the enormous i .r.c." ... o.... od vantage mot they ore ocRvatd by d computer re a ocean ...reap . Ico heal DUI ,. so you con program f Poi on *roc' bMr test cubou mewing otter 
movement and return and mNnpre repeals Or a complex a''' mw. mach mar 

col II eV ,.rtes d exact movements 
I$coup those motors ore w well designed and burn 
they Ore extremely versatile and retoble under o wide N IMO 140 *air aOUhagpble 

Iwrlety of conditions BATTERIES ' 

REI 

1/4 

NOnmolty mason 01 this type would cost a fortune, 12 V 3 Ah $ 95 because w mode a scoop purchase of M suppliers 
entire stock vre de obis to Otter mein at this lonlosnc 
-geeing stonedln robotics once- 0152995 ea It you buy Gel Cell ..san- lour or more and you will need then. "nil site o COPY I Of the tascrnding and drVnty Dr0Ct1dd' HondbOOk 1 
of Advonced Robotics- (Col 611300 - normally $13.95 -1r,0 so«.... w Meta M 
Serous inventors and .perenenters otk obOut our wry I `..w 

Seem 
see. 

ewer* 
(o o,obl. prices for longer Quonlmet .wwe $.eleA a tease. was 

1 Cell 
matit Over -range indication, high measure gain I Im26402 Draws 04A/ phase, 40 3 aie holding G 
cur rent rneasurement(10AC&DC) on transistors Shelf) toiQu. length 1S4 "and weight Oalb 

surge voltage protection. auto- Cof J-00 S 

The most exciting new product we've seen In years, Col J-0016 
M1266 -0211 Draina aNWww. a3 3 or in holding torque 
(double sitolp lerWtrh 2 )..agni , 31D S 

From a fantastic 100Mohms inryut +1 wet cr rai t 
impedance 16 ranges $ ßO11, d, á .» esas fir.;á 
DC - 0-500v - S ranges Cat 0.1450 s9 , 5 f.' ñ .,,.W.,wc^"°ÿ,.r. Z ,.-c, r t1. hrh,i teas cas cd AC - 0 -500V - 4 ranges Resistance 0-20MOhms -C ranges plus Continuity tester 11 ` óh` .w. cy,,a 

.19,100 W a tt A m p Module ,F.Íw.ó,., ....,w.dRe""as ' , "O',,..... t t :pue 
g 

.. 
r aip! 

Mut mol y M Dowse a s as .... . -. . i3,/ be -.0000 C decd As -^ 
iNSmbOedluwprotecton rnputsensnrvny 1V cre'S.' ROC row iii.eT' a eee 

el 

Charge Pen Type Digital Multimeter 
rs 

6t $3370 

$1 

aw.. ,. 0 v++^ «e 
t00 wens RMS SkH:et00dBn naltorhawntn "- ' ' '' ` ' ' der 
t umaleM4 .cn .event tr n t 

4 mount ontMPCB PCB heatunk bracket a supplied ,r +" G1120 `2y 

s3495 

$36° 
Power tuopty arc w$m,pa.rproteCnon to Our Si3 

11 - surf IOOW omp kit Cot K-34311 $14 95 prK N 
Iranslormr to sun above M -014 $ 19 95 

. 344. g SMIT 
:: DICK NI 

:ÌNERE 
N 

THE ST IS N T H U S A..------.. E 
.. 

C 
. ELECTRO Transistorrester jr tault finding 

3 
19 FtACK tp 

O 
MOUNTING- 

CASE Si) 

1` 

o 
$2995 

Proletsipel , , +y buck 
instrument case tits star. 

per wwewr e r. dard 19 racks. cresol 

XtheaA«ameww ttheye 1e 75 e 

NeeelemorekwNAr 5 5 SuPdid flat- ass - 

oMe Ieee/ Mr INN snit* takes tus( couple of 

carer minuses Heavy gaups 
11O 1 2 ) front panel top and A h' rye bottom pre -lunched for Jj .err, anon Cat H -2481 _ 

E 
V 

o 
a) 

ú 

Ñ 
m 
o î 

3 Digit Counter 
The most versatile count., 

m ircurt around Designed 
E to merinwm flerrdkty (de- 

del' can be removed for o erlerrel mounting) and with 
L) a very wde operating vo 
¡m tape (5.15V) 

TED display Up to 
2MHz counting ipsd 

Cock *noble Very 
0 Cot k -3451 s i 4D5 comprehensive manual 

Inc I $1 695L Dick Smith Electronics books offer TOM 
Not lust another Tnntislot c Sins a Square 
Tsar) This Otle fasts tM wave Oscillator 
foti Ides, for the beginner Covers n 
and wrv.ceman alike or in.e 15Hz to 150kHr All pant 
iUhods Battery operated are 'upplisd .ncludrng sp. 
and suool.ed whin one of ky cral* primed front panel. 
our new 2 peel meters in V/ antanrve Speedy one and 

deluxe Speedy tux O huh instructions 9V battery 
$egnles eV battery Col S- a_ not included .39e 
3006 7K mdrOCaI K -3052 < 

Ce K-3469 

Makes computer generated effects 
Sound even more effective in stereo' 

Stereo Simulator 
Wish those old video movies had 
modern stereo sound? This low 
cost gadget turns almost any 
mono signal into amazingly good 
synthetic stereo, Cat K -3421 $1495 

LCD Panel Meter incorporate module into 
other protects A vtlwh accurate parr, 

meet using a large kpu.a 
crystal display for tow 
lower consumption The PC 
board design *Sows for 
maximum fleubeny to cater 
for vaned mamma/mange 
manta The tow cost makes 
n .d/N* tuned as a readout 
dew, on many protects. at 
both amateur and pro- 
lessronal level 

features. 3h age icow. 
caw 29bewsa .pale twang 

ress pean t age dccuec, .put riokalen aka. 
neat 001a0y IMO ampe par. eon WC'onm. 

2pA irhpia as current 
dud mope comerron imano .aoiw Keep, 

elewnc SV 110 1SV OX. 
tres SI/ posan SUMO/ 
Ca a -360 

1 0 
Fun Way 
Volume 

aij 

., l Vwca MM M iv., k.rr AMr.MM.IBM 
t gnPM .ewa Tly ho 

.V. moo .i. v.xe Oft fia. ",s rA.ai w r..... e.. 
una O. Ti.. .ni ..tr.- 

».re d r. +.. very ea. 
../..re Oa too trw.aMi. mre Awe waerw e .i yv 11.r d M..eer.r.n 

bat re N caw.rr.i..w .r 
or s. o...t N. waira .r. t.a.. IMO.~, w 
, ww» ~VW wt.,.... 
lta0$ ONLY . 

e4g5 
Y The ideal introductior 
o beginners from 6 -6 

kits are educational as well c 
W 

for 
6! 
s fun 

INSTRUMENT CASE 
E 

a 
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Dick Smith Electronics gives you the choice 

Co tsasm 

Y 
A woe .Me ter es'..- iei.eat taw willow Des ewe ee.n assess: Car ras Dawn Meer o ewers atom 

uowas.r, oweow Mews ter sert.. Rat Iesiear aW 
IL Mtwlwwe 

es 
Were 

9 
; su,s ,ee ire. 

X 17 years of mallorder en 
O 50 0 ID 

ó _ r AMA 
Cal W- 
300f1r 

10 ' 
.9" 

a o5 eO 

erienc 
RG-51 
TEUR 
090 1DC 

011 et /11 

Illo 
adio 

. 

with 
b4ct 

' roi use up 10 5001.1Hz making t ide 
Inc marine radio installation, CB i 

sr amateur and twoway radio Flrrbls 
O l'anded center cona&'v and 

ORDER TOLL FREE 1 -800 -332 5373 ORDER TOLL FREI 
CIRCLE 95 ON FREE INFORMATION CARD 

eno.-c:
o.......
o
(I)-w
s:.....-
Een
~

o.-o

Cat 5·3320

$1395
' 0 up $12.95 oa

CIRCLE 95 ON FREE INFORMATION CARD

~~ 50 0 RG·5l
·0 .~AMATEUR
E >t"1 'iiJrI.If., Cat W-2090 10¢
:; )f~! . 300 If roll 8C!tt

~ Fo r use up to SOOMHz making it ideal fo r
Q) th e marin e radio insta lla t ion, CB radi o,
~ amateur and two-way radio. Flexibl e wi th

~ i~~~~~t~~n . ce nter co nduc tor and b lack

ORDER TOLL FRE~

Cat K·346S·

Incorpo ra te module into
other pro jects

Feature s: . 3Y:z d igit lCOdls
play. 200mVfuIIscae reading
• less than 1 digit accuracy
• 100uV resolution • auto
mat ic polarity . input lm pe
da nce greater than 10120hms
• 2pA. Input bia s current
• du al slope conve rsion
me thOd • Internal 100p pm
reference. 5V to 15V dc,
1rnA @ 5V power sUPPly.
Cat K-~50

Dick Smith Electronics g ives you the choice

LCD Panel Meter
A versat ile accurate panel
meter using a large liquid
crystal display for low
power consumptio n.Th e PC
board design allows for
maximum f lexib ility to cate r
for varied mo unting arrange
me nts. Th e low cost mak es
it ideally suited as areadout
dev ice on many projects. at
bot h amateu r and pro
fessionallevel.

Wish those old video mov ies had
modem stereo sound? Thi s low
cost gadget · turns almost any
mono signal into amazingly good
synth etic stereo! Cat K-342 1$14"

Ma~es computer generated effects.
Sound even more effective In stereo!

Stereo S,inulato,

Professional quality black
instru ment case f its stan-

. . dard 19 " racks. overa ll
Our wttrtJhOu$tJ I$.m they' re 16 .75" x 9.S " x
ch.os bltc.use Wtl 1ft! 5.5". Supplied flat. ass
b"e n oVf.trwhe/mtJd by emblytakes just acou p le of
the d.m.nd (or thttstJ minutes. Heavy gauge
cues!. (0 .12 ") fron t panel; to p and
~. . . . . ~ . botto m pre-punc hed fo r
itiTNiit1t~ vent ilation. Cat H-24 81-. .

...
::::J

~
~
o
E
~ ..

~-------- ORDER TOL L FREE 1-800-332 5373
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-800 -332 5373 ORDER TOLL FREE 1 -800 -332 5373 
$995 

The 
s! ése 

'THUSIASTS, SCHOOLS, LABORATORIES Mini Project 
w designing is so simple .. Board 

'ROTOTYPE BOARDS co. ara 

on 11r01 omit No mor. Olor No W m Now y°u cow woo up +ow. 1 14 . 2 on. . 
>ei. IM.obV, Ir.atsvorry wwr ond sthay trn P. 10.0000a01 0oo0 "3h 31 prarW 013 
YMp .ww - ca.nDC.nt 10a n+ON Wrb h0 (CC.t : 
Wontl.Oa brp.r corrool..r+ con now rbrr rr.gns arwd CO op.. w. r,,.., w b Mon) 

r^pQ a sr now r drplyd b =cool sb.dad De pdctopk too wr,W A. Irnw,as o.. oblo. 
pr9 N. We ...rrnrlcd 00000 so you 
or..boadrnr..wupn. odd m0.. w many ol you rood, MOW /fM.drtrp awn,.wrorblyvu 

Y..OMr b00d at My Om Iowans. too CW.1..C b r103 C. 
HO 17n.A CNASGI loch OrOODOad CO ... CO' .pM..tN DOO a boo./ Wr ` -m,rw 

n.M a0 ya. CT OHwr W. 4n0re ücJ a,10 Dope, kw M MONO DOO a0 ..orn s.a. o 
00n0 M lode 

Msayt.O.sDO.pb1 Sol NOMIOor nolroo 

Idtest gr. 

N O.r 0000013v 00r IM hppprh 
are educational as well s f r1 LA TEST BUY "..7 

COMPARE OUR PRICES 

i 

i 

Membrane 
Switch Kits 
New, Newl We thought you'd 
Mks these os they con be used 
for lust about any application 
from design Po finished poled 
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COnnCIOr Or cable Splice Mot hos to be water 
Wooled or insulated When hooted (o heat gun will 
semi e=Cellnity) Mime will be O 30% egfltMing 

n.w. 1I Iv 6ONa 
s.ce*e..v Vd.g. 

t S OS 17 a t 3v 
S.co...n C...w 1 7a..po.. Fh..g lao.. 

Cw aa71SS 
1ew{srw 

DSE 6672 
4,,00rs 

100.2 S.ar.da. r 
7a.....qow 
Cm M44 72 

117V AC 
1s 11S 70 74 
7/S )0..4. 

1 An. 
Saals l. 

Shrinkable Electrical Tope $375 Cat N.1366 
OtourId the object Secondly th inner tines 
1ORn and now into tin lope wrappings Ten, 
strength 1200 PSI Dielectric strength 9kV min Cc 
!lock 10' length 

Hay mood A CO41,ns -ööu pages 
Giant tan" the wad as a whopang 880 pages) Wart 
60 chapters covering everything from crystal sets to 
computer circuitry. you're sure 10 find what you want 
herd stoos 
Cat B-1780 

s59 

s'9 
10..S.oS.o 

ORDER TOLL FREE 1 -800 -332 

Signal Injector 
u ti Ipso, $995 b.. Chock aft SOIS..e. 

ami ItF c.cwa It.a...o 
nos..la.a to moos MOO 
tooth ami woos Oho. 
,h a.da.t ,..thud d 
ta.. l.W..g lad ono M .v ch5Ft..nl Sal coo ...'.n .1111 nab. ami 

p Cat 01270 

3 3 ORDER TOLL FRE 
CIRCLE 95 ON FREE INFORMATION CARD 

i Oup$ 6 95 .,

117V, AC
15. 17 .5, 20 . 24
27 .S. 30 'tOlts
1 Amp
Solde r Lugs

One of th e han d ies t de
vices to have in yo ur tool
bo x. Che ck out bo th aud iO
and RF CirCUits Iha rmo
ni CS extend to many M Hz}
Sim ply and easily. Often
the Quick es t method of
fa ult f lndmg (and o ne of
the c heapest!l Self co n
tamed. With pro be and
earth clip, Cat 0- 1270

11 7V. 60 H, $256 3-o -6 3V
150mA

21:E
Primary: 11 7V, 60Hz

SecondliryVoIt-oe: 6 .3.7.5 . 8

.1~l1~~~~~d' 9.5. 12 & 15 VSeconda ry Current : 1 Amp
Termin. tionl : Flying l eads

<:'t M-21 55

'OUOss·..,... $59

~
Batft

. ,Opere,
3 ORDER TOLL FREI

The pe rfect wa y to rem ove lC's wit hout
damage. Works wi th all OIL padts, no be nl
pi ns and no sla tic damage! Ope rates like a
pair of tweezers · wit h hooksl

Primary:
TI pped S-eondliry

Voltages :
Secondlry Current :

ILLUMINATED PUSH BUnON Lamp 12V i) 5 5 mA \ Termina tion :
As used In car burgl.r llar ms. control plnels . etc. Allernate action <:' t M-6 6 72
~~Ch WlI" Inbu'h 12V globe SQUire fInIS" body round mou nting \ ~

~~~:~'''7~:' $490 ~ IRRADIATED HEAT Shrinkable Electrical Tape $375
ICat N-1365

~Ioa~~~~ ' .T' For IlF connectors, computer connectors or any around the object. Secondly the Inner line s '
1~'o , mo.. S450 . "h ' connecto r or cable splice that has to be wati" sollen and now Into the tape wrappings, Tem

proofed or In.ulated When heated (a heat gun will otrength 1200 PSI Dielectric .trength 9kV min ,Co
serve excellenfty) there wtll be a 30% hghtenlng Black. 10' len gth

Signal Injector
$995

Magazine File
Amagazi ne bind er. Ideal '.or any I ......
magu ines that cover ' .2 Issues -..~
In one year. Hard spme With
me lal rod s fo r placem ent of
the magazines. Cat B-4()45

't;;
e
.~ • Housed In high· Impact plastic
~ ca.. wtth ma_ -.nhlotlon fo<>< 'E • ~~7.:;rio keep.tab le,

O
(I) eliminate scratching,
c: Reg,:,lated D.C. Power Supp ly. 13.8 VDC, 3/5 Amp. For home. lab, CaL M-9 54 5

"" c.t.M-954 7 16 1b C ,e/'VICebench. CB, stereo and auto rKlios . this il , n ext reme ly verSlt lle 19...... >- unit. : ou' l1wooder how you managed without rt! $ 9.
_ Jl Input IS117VAC 60 Hz 1OOW •• nd theou tput isfullyr egulated low rippi e'0- N.-.Cad charg.-ng Hole Punch set 13 .8VDCto,"pply. 3 Ampsc onMuou..nd up to5 .mpuu,ge.Thoun; t

1
, - I h ~ 1>0-. 1001, ' f 1'J 1$ fuse and double-sho rt enc uu protected with on/off sw itc h and PIlot
U'IIIa c ..... ..,. r In act • 4l light.

C b
- t ~oiZ~:::':~r.::::taI~:=·I~ ~ Dick Smith Electronics - your one stop electronics she

E a me . u..,_nO f,"ng and li wiIl CUI ' hol'~ t ut
wtt hou t d~tortlon. The complete set &It it H-gh oU p
Includ... '2mm l_,lIdr••mer ,l omm y (I) ii!:'S,' J ,

11
bar, 5 punch.. - 18mm. 18mm, 20m"" CO i'itJii' 00"1... $ 95 ~~ 25mm, .nd 3Omm. Individual chua', ~. 0'" ,

j '~'r- \ :~~I~~~=~~,,we~~=f'c: ~.~~ $149 Solar Pane
O

~"'!. th e who6e set l Will handle ateel to 22 ."" actu.l~
10 up $10.50~ vauge and aluminium 10 16 gauge I.Cat Z·4845 II f panel. utilize high techno~ ..... rlgl

.......... . " • CAt T....900 Tdl"lse ~d for satelhtes that ~.~;r'~1t cell \·hgl
,.. ,,; " eslg II thi n the norma out ut Encl J:

,.' . , , ~0000 $1995~\ - ~~I~Ck'Olnggl"·~~~r~~~h~:kes ~he pane l

CI) Cl n"t chairge NICad s inSide the devICe? No proble ms thiS Incred ibly vernt,l. i y. \ a ,, ' ~~~~.:~~:;:r. s~~k proof .nd ,:~:h:~;:
charg ing cabinet SUits Vlr1Ul lIy all sizes and types of NiCed cell Hn ates t meter V ~ ,t . Utorts of uses to boa t 00f that 1"11. t\l

O 10 IndICate cha rge .nd 5 LEO lI'l(hcatOfs to s how bl tte r.e . are con nect ed Fully Ide. t rs technlclanso r anyone IIS~t ofthe W
~r<wed. complete with plug·~k C.t M. 95 , 9 ope ra 0 12V bl ttery charged Inan

uur worldwide bulk buying power makes our prices look crazy, - -D ~~:O. 1149'
(1)1.2 & 2.2GHz Frequency Counters ;''iOe'i."~ol,t~o.~2:~\Z.4845 1 0 ~1'O;en 1 ,..", <:tV\ M A OutPut I10 volts\ 44 00

O
We hi ve bee n fortunate enough to make There I re two to mode ls 10 choo se from I lOS •I'" 20V8 250 M..... Cat. Z·48 10 up $99
this IIIxcluslVe direct buy. ComJHIrl the ~ ~u"1'Pu Of ,1.e. tIOl" .dI'S
price of this sta te-of-the-, " unlt with MODEl 2 1 - 10 Hz 10 1GHz'- .. OU h Mis IUpPl\~ With "peepl luQs.nd suc

_ oIde rmodlllt s. . . . .. 7 .3"" 3" MODEL 22 - 10 Hzlo2.2GHz ::;;;.- 8?t, ~lrn.S5. ClQlf.tt. 11;ht.r ~r p. l"i.1.o ·Size: . x . x MODEL 22 :~n~th hoOk to su~d your so ~

MODEL 21 CatQ.1318 ' ' , , MADE IN U.S.
en O :t Cat Q.

91315
0 ..""1

499
'" .

o ~~..- 1'..... $24 00 $ 00 1- -- ••••••••• THE #
~ ;:··..·;"ii·;c·siiiTH;·S:·WHHEURSE'AST 'S .
.g D aNICS ENT ~-- . ~ .
~ ELECTR c ~1~..;. 1.t# DSE 2840
~\ ••••••••••••••••••••••••••• P,;m. ,." 1 t 7V. 60 H, 2
~ S Id Sf d ~~~:~~~r~:~ ~to~v $ 5
..,~ I • ~ 0 er an T"m;notion" F1~no L. od•

... F~EE Battery Charging ~ with magnifier! Co,M·2840 ' 0 uP 12.2.

(I) With the E The help ;no h. nd when BEAT
'0... Solar Battery ~ ~~~ ~::: ~I ,~O~·;t;~~~~ THIS

_ your hand! Heavy die-

O .. ca st base , sold er stand, PRICE
Chargers ° clip s for hold;no PCB, etc

_ Q) - p1us a unlque magnitying 86
9 5

._ Cho ro- lotwl..wtthf,..SoIar l'O'Iff'ef th rough 0 ~snS$e~~I~~~~~ clo se

O
Spoe. Age Ted\noIogy avallo~ from O'ek 0.. Ca t T·57 10
SmIth Et.c:fr on lcl

E
Her. is • convenien t . nd safe WI Y to reVlt.lize ..0,
wo rn dow n ban.ries. Pocket chlrgers start n"';ng
mone y the f irst time the y Ir. used. The se pocke t
~::r~~~ ~~eu~~~PlllteIY self contlinod, compact 0

~\ C
'II :~~~ ;:~~;':~~'~ur batten ce lls. 2

- M-950 4 ~.a wo s._ E_ CI'l

(I) ~
... C

en...
e
~

VALUE $495 ' .
Cf) r--
~ ~ . Giant Handbook of
~@!~~~~~~!p~ircuits
W ' Giant isn't the word: its a whopping 880 pages! With
u:J ,. 60 chapt ers covering everything trom crystal sets toa - computer circuitry, yoti re sure to tind what you want

(5 ~ ~~;e'B-1780 $19.95

~

a: ORDER TOLL FREE 1-800-332
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ATIC RAMS 
7EVICE Cot No 
2102 1.9302 
2114 Z -9306 

16116P -4 Z -9308 

'NAMIC RAMS 
24116 2.931 
4164 Z-931 
41256 2931 

ROMS 
'516 
2532 

2732A 

D9scrtpllon 
1024a1 
1024 x 4 

2048 e 16K CMOS 

0 14,354 a 1/MM5290143 
2 66.536x1 
4 262,144 a 1 

Z-9207 
Z-9208 
Z-9209 

00 SERIES 
t065.AH 2-9385 
8086 Z-9386 
8088 Z-9368 

8235-5 29453 
'82554 Z-9455 
41284A Z-9484 
De288 2-94e8 

2048 x11 16K-2716 
4096 x 8 32K/2732 

4096 x 8 32K (21V) Intet 

CPU e be N- Channel 
CPU 16 be 

CPU 16 bbl /e bd Dato bus 
Profi IfI.tny Timet 

Profi Peepherol 24 
Clock Generator and Dover 40 

bus Controller 8086 88 to 

PINS Speed Mee 10 up eo 
16 3SOns 994 Me 
le 45Ons 1.06 954 
24 200ns 349 3.93 

16 
16 
16 

200ns 1.00 
1S0nil 3.95 
1SOns 10.96 

24 450ns 4.96 
24 4SOns 4.93 
24 150nt 495 

40 5MH7 6.50 
40 5MHz 19 9S 
40 14 95 

7S0 
4 95 
s 49 
1395 

20 

00/6800 SERIES 
P6502 Z -9502 
6645 Z-9545 
6850 Z-9550 

909 
330 
t9s 

475 "o 
450 

3.93 
17.15 
Is 95 

6 50 
6 so 
4 50 
1295 

MPU wtm clock 40 1MHz S 95 550 Cal coMrollr 12.15 11.95 
ASyncMOnous Comm Adootor 

3 75 3 55 

LINEAR IC's 
Trot No 

rL553CP 
NE/D55S5 
NE556 ' pick 1 

R 
Smith5424, 

Yeast 
t14291 
114x13 Oreen 

ightEmitting 1R1á W 

Diodes ,., 

Cal No De,crwton 
Prc M1c. 

oto 

3N tape LCD órrer Col 24300 
$9 95 eo l0 up $9 00 eo 

74HC 
T7pe No co, No 

7411C00 
7411CC2 
7411C04 
7411COS 
7411C11N 
7411C14 

i4HC30 
74NC32 
74NC74 
74NC76 

i44HG 6 
74NC123 
7419C 136 
7419C 139 
7411C157 
7419C 165 
7411C 1 )4 
74NC22t 

74HC240 
74HC244 
74/10245 
7411C367 
74$C373 

2.5600 
2.5602 
Z-5604 
23806 

2-5614 
2-5427 
Z-5630 
Z-5632 
2-574 
2.5476 
25845 
2-5846 
2-5910 
Z-3915 
Z-5920 
2-5925 
Z-5930 
2.5935 
Z-59w 

Z-5945 
2-5950 
2-5955 
Z-5960 
2.5965 

Pn< 
Ea 

4a 
la 

M 
4a 
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70 

1170 
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9t 
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H 

1, 90 

I250 
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to 

b 

14 
as 
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11 70 
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5240 

11 99 
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eM14m íiMO up lo 24 6.4s 

CIA p3130 
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ely They have plenty of 
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all 50,111 Of protects 

e 3 flanges on most of 
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4y easy for mounting 
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Connector Packs 
mows into tor )eat muW le 9erpan7 Connector .6454 
0.114452.3.4. a a.4e Aloaee.M rpleneenn d 
a neurone and 2 311ws. 1m pose bun stn 1e5meaN 

for Ior19 Norte ree'o.y stet no 
boas ange 
49 ue M ..o1 car. -.at ..O5.c.m-n 

A Omen blue 116815m92 strobe lamo (558 
0n the loo of you. knee. what 04195 shcn 
eemenes steam intention 
Mooed ed ouf5roa the property Isar un0er 
Me es.. or Iha house) .t .4. 0515511, 
SAO. OhbOoot Pas.. St< Anona tno 
Mum. 5401010 IAA not tasar, asst tO 
Whom which 4.1101oá stet or hen - 
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*45 whop" any alarm Con, ro- e . 

sor .np.,t . 5, 1 x200 

Wheel QUAU " 

Rechargeable, 

TOP 
OUALITYY 

-. CAD . 
CO 

V1 0 

o Batteries A 
7 cat01410 FrOmlt.49e0 SZj If" (to up pm. of AN VAL tic 

a5aa ro Cod wat OA much ch a.- . 

N nr.p not sp.crdr 4 y.40w 9 w- ,. 

O ;.onwneM 4a win lame py to mad 3 .a1u9 se4eehon that blea you to se'e 
.aluetfran5ohm,tolM ohm 530+. 

o 01.92 matt commlo5 O.n4ott ( - 

N Ms .n 4100 crocM o 
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Type Col No Mee euch 
ae 13300 1 M 
0,M 13305 19! 
C 55701 793 

15107 2H 

CAN'T READ 
OUR AD? 

Cat 1.5102 51 20 +4 I, . .. 
Ca1 1.5103 it 50 51 20 3.4. 
Ca1P5105$140 S1204-w `' 
Cat P5106 11 40 $5 50 M1 
Cat 1.3112 92 20 52 00 2+4 

PASS/N0 Y 
OUR STORE? 

DROP IN PICK UP 
A CATALOG 

wI'D LOVE TO MIST YOU! i1 
1 
t/N 

o 
97 .N M ewy 
Mee .M M. It9lertry 
roman. Mis al 
7N- 0.405. 9.016 mein 
romp coin N.4 - 

.96.4 ta 490.01692 hoe 
Alf c,000 0 PCB s 

CO, 0100 

EVERYTHING FOR THE ELECTRONICS ENTHUSIAST I 

CORPORATE 

-800 -332 5373 

Mall Order Center located of 390 Convention Way Redwood City CA 94063 
PO Box 8021 Redwood City CA 94063 
TELEX 160488 DICKS USA FAX 368 0140' 
SHIPPING CHARGES 
USA OUTSIDE USA. 

5% of merchandise total 10% or merchandise total merchandise 
minimum $2 50 minimum SS 00 
we generally ship UPS grOunct 1 

If you require o foster seance Tax 6 /2% 
please COntaCt us COIlfarnlon mac/rants 

NEW STORE 
2471 Shattuck Ara., (8fwn Dwight 

Way and 
Ha t IL) 

Bo rk.l T, CAP-47041 

Tlphon: 
(415) 486 -0755 

ORDER TOLL FREE 1 -800 -332 5373 
CIRCLE 95 ON FREE INFORMATION CARD 

»
c
G'l
c
(JJ
-f

37

I. I' led here are only a Iiny tracllon of
The sem • IS • bout types
o ur hU\le ra ng e - please enqUIre a•• •..

1t41·S:~3liJ
Why end ange r valuable
IC's by so lde ring the m
directly Into circuit? Take
the u fe app roach : use an
Ie soc ket! It makes
se rvice and repai r of your
proj ect much , much eas ier
too. There's an Ie soc ket
to suit all common IC's.

$U5
$1.75
$1.85

.90
$2.25

Z-5800
Z-580 2
Z-5804
Z'5 808
Z-58l1
Z-5814
Z·582 7
Z-58 30
Z-S832
Z-5874
Z-5876
Z-5885
Z-58 86
Z-59l 0
Z-59l 5
Z·5920
Z-5925
Z·5930
Z-5935
Z-5940

Cat No.

3\0 digit LCO drive< Col Z-6300
$9.95eo 10 up $9.00 eo

74HC
Type No.

74HCOO
74H C02
74HC 04
74HCoa
74HC11N
74HC14
74HC27
74HC30
74HC32
74HC74
74HC 76
74HC 85
74HC 86
74HC123
74HC 138
74H C13 9
74HC15 7
74H C1 65
74HC174
74HC2 21

74HC240 Z-5945
74HC244 Z-5950
74HC245 Z-5955
74HC36 7 Z-5960
74H C373 Z-596S

5.95
17.95

12.95
6.50

6.50
4.50
t2.95

6.50
19.95
14.95
7.50
4.95
5.49
13.95

40 1MHz 5.95 5.50
12.95 11.95
3.75 3.55

PINS Speed Price 10 up eo
16 350ns 99~ a9~
18 450n, 1.05 95~
24 lOOn, 3.49 2.95

Descrlpflon
1024 x 1
1024 x 4

2048 x 8/1 6 K CMOS

CPU 8 bit N-Chonnel 40 5MHz
CPU 16 bit 40 5MHz

CPU 16 blt/8 bit Dota bu . 40
Prog Internal Timer

Prog Periph era l 24
Clock Generator and Driver 40

Bu, Conlraller 8086/88 18
20

MPU with c lock
CRTco ntrolle r

Asynchron ou s Comm Adaptor

-800-332 5373

rNAMIC RAMS
241 16 l-9310 16,314 x 1/MM5290N-3 t6 200n. 1.00 90~4164 l-9312 65,5 36 x 1 16 150n. 3.95 3.50
41256 l-9314 262,1 44 x 1 16 nOn. 10.95 9.9'

'ROMS
2516 2-9207 2048 x 8 161(/2716 24 450ns 4.95 4.752532 2-9208 4096 x 8 321(/2732 24 4SOn, 4.95 4.502732A 2-9209 4096 x 8 32K ( 21V) Intel 24 150n, 4.95 4.50

CIRCLE 95 ON FREE INFORMATIONCARD

00/6800 SERIES
P6502 2-9502
6845 2-9545
6850 2-9550

$9 95

IT'S
MAZING...
~T TRUf!

WOW!
These litt le beauti es are
~d in car cassette players
they are robust and spin
ely, They have plent y of
que so yo u can use them
all sorts of project s, I

e 3 flanges on most of
! motors makes it ext re
!ly easy for m ounting.

ATIC RAMS
:>eVICE CatNo
2102 2-9302
2114 2-9306
~611 6P·4 2-9308

100 SERIES
1085-AH 2-9385
8086 2-9386
' -8088 2-9388
·8235-5 29453
'125M 2-9455
'8284A 2-9484
08288 2-9488

Price Price
Ea 10up.

,55 .50
.55 .50
.55 .50
.55 .50
.55 .50
.15 .10
.55 .50
.55 .50
.60 .55
.70 .65
.10 .65

$1.30 $1.20
.65 .60

12.20 $2.00
.95 .90

:;~ :::l SCR'S PIa.tICpac~Vl use 7.-43'0
$1.90 $1.70 EconomY Vdrm Tn'lS C «en\ Z·43 15

.99 .95 'Type 0.8 sm~~ti'll~ Gate l1~~
$2.50 $2.40 B '200 .. se OSi\W8 Gat e ~

$1.0. ~;~'i' ~ ~ ~s"",e" ~~$.... C,Q60 500 ~~
$1.75 C' 22E 1IC' 26E) .-.~

.10 (81'5'. ~ - use
$2.05 ..-: ..-.:...~ II

•
~-""'f'£R UI'J"--:: pnce pN ~",p Gen.~II~.'~

Sorry about no description s on some tcS'"' • • ' t-& Pf~ ' 0 up 100 '\ 08 '- p.IY""""":

oroduct s v w e ren out ot room . This is iypel'&O Cat 0 o~ .O!> 400 \ ~:oeT8\~~~ ~
only a sm all sample of our ic r lJng e - ~ 2.3202 ' iO 08 , 000 3 GG::':\ puWOSS ......

•

our ~t!'wc.t.'ogwill listthefulI,.nge \~2 Z-32()4 '.i 2 i~ 400 3 ~~ 0
LINUR IC's . w"h d.,c<iption, . \~ 2-320~ .30 2' ,000 ~_

Price Price ..... . .... \ 54Q4 Z-3~~8 .30 ~ ....,... ...
Type No Cat No Description Ea 10e~P ~.~.:~ . ~ _- ~ ., \~!)408 z~ .............. -....D'ODi'

\ TL555CP 2-6144 CMOS ' ;m. r .69 65 ~~ ~stGMAL =
II NElDS555 Z·6145 Universal t imer .35 .30 ~ SlucoM pnce f~ .."

NE 5 56 Z-6146 Dual tim er . 7~at ~:. puce Pnce (~ 2~ :" I~t~~~ Note s .., ~~.04 ~~~ CD

~
;A!!-. -ryceNo Colour Siz . 2-407 0 ~.oo 10 ~~ ~ U ~cibr:;,~ ~:~ I n'·~~htY ~ IN9' 4 2·3'20 ~....,~~ poe. it:.~ CD
~ G 0 .2" dlam 2.4075 .95 40 2.1 3 5mCd ~r:~~~~ Quality .., ~.... ..... ,,, Ea 00

LT2462-52 Rd l r 02 d,.UTI 7 20 ,iO 21 5.0mCd
Cd

p~emlumauahty ~ ~ _MAIC1'&.' D'~"" q~ $q, ~_

Dick ~~~f,5,50' ~~en g\H\~: l1gi~ :.~~ j~ ;g Hn:gH;:~~~~ g~~\\\~ ~ UQU\O ","':~:, I~u<l elY',al 2.417~9~~ - CD .
smith ~m~1 ~~~. °N :'~;:; i:4~ '.~~ :1\ ~ ~.6 ~g~~ ~~::\~:g:\~\~ ~ cC045 o~....,....,~ 0

~t~~~~ Green ~ ~.. ~II:~ ~~g8~ 30 25 40 ~·1 ~ ~~~ R~ ~~:: 8~:\ , ~~ ..... ....
'Ight 'Emitting R~~~5 ~~~e o"~28 ~~2 l:m; ~g U;g ~\ g~g~ ~ect Pr.m aual , catalog ....... h 0'"

1L3215~ Gr.e n 008,02 2·4D97 30 • sts s Rus
Diodes ~m;~5 'i enow 008, 0 2 p e EnthuS.a d much more- ' ::::J
.....Huge 132 ag s ~ components • :':ntoone ofour stores o·

....... H,·gh Tech Kits • BrOookur coPY tod8Y- or com en
Data • h· ping fo yr ••••••• "'" LOIlyourlc8';sogoln?

0 0 'us $ 1 .0 0 S 'P . t to meet y0lle•••f\..-·••••••• , . I JUSTWHISTlEI CD
2. P up. - We w~a•••••••··~tr.... Flashing '"' ~W SUPER = ...:""':::'=":: ::::J
,nd ~JfA.~~.,....~.······~~ 'c ompact DISC Strobe VALUE ~E.~{~~ ..
'...~ t t the "nner ~.... L"brary System $14 J ~,m"''''''',, :T. \ou 0 \~ I modules are 95 . $1295~ ...~~ C
I I I \ Circle 240 p.~u These very ~ttra~~~~ tInted pl aS\\C , ~ • en

Brll L.ndrrlh othor made of hlg -1~aI\Y or honzonta y - ..
ulfVO Uoo....erbUVg;o wI" ~ /. that stack vern InterlockIng System 10 up $13 95 eo _.

Ion:J~'I~fe c cker . e~r~:~ye~ : \:;~~~U~~ISCS stac~~d~~~sl~~neach ~ ~~hi~~au~· il:;~n~~~~~, lamp (like COnnector PackII I,
~e f ,BI.on~ erlcO's~i\ dual shelves 1"wo 24 dISCS onthetopofyou·k now-wh atcarsl)wh ich I CIt
oP8 n1ng \

ns11h
\$ \)COle.;~ . System hol d up to demand s absolute attention. How'. thl, for a la,t minute barg. ln?Connector ptIcka ....

rel\'lo ~~~ I~~~ ~11 01 129 ' Cat C-3830 Placed out sid e the property (say under Inelthe r2t3,.,5,or6~y.Allcomewtthnylonconnect-
9~~~pulO,! 018 , It o"on I::':' $ the eaves of the house) it wi ll instantly or hou.lng al'ld 2.38mm tin pl-ted br... pin term inal. -.
~hOC~~~thO socfet tO \l.oe,.Pml~1J:n'<ls- rD \0'f:IJ-IVJ.,,,, SR show neighbou rs, Police , etc where the 6\for long lIfe .nd reliabilitywith no 0
you ,,'tv ~ t ,yoursV' rItV ~.~'i u~ ~ alarm is occuring (it'snol always easy 10 Iooaeendll •
OOlhOC\l.O~SOUI~~COmPutel SOCU . • • \leN 4!!il.\ .., tell from which direction a siren or bell is As used in most Clrs
flChoc\l.el sgU .-..~ Wltntnls coming!) - ideal replacements ...
cot B-2310 -1..9..... greatlrltlekrtyou Operates from 12 volts: use in conjunct ion~ Pnce PO up Ea

SOUr ~anrt~v~e:,I~C~~:~~~n~ with virtual ly any alarm controller via Cat P.5 l02 $1.20 $1.10 2.way .....
oneoladozenroOOtlcsptn- 'relay ' output. Cat L-tsOOO Cat P.5l03 $1.30 $1.203-way -

~~:~t~~s:'ec:~~ ~=':~ g:~ ~g~~ ~t:g ' ~t~ ::::~ ~
~nt~ther m usIcal eQuI~ Cat P.5112 $2,20 $2,OO' 2-way

O
" L'f Cot <-3509* PASSING BY ..,
.. 0 OUR STORE? ~

$ 1 .0 ••. DROP IN PICK UP CD
e ea CAN'T RE'''D A CATALOG~O uP BO ... WE'D LOYE TO MEET YOU/ Q

OUR AD?

5 8~·1 1J~:
.2 art fo' .nr cu.fo- 1~1~ ~~

~ Con'enient s ize wi' h large. easy '0 .ead . m.'w"".... dl",.u'.. . } / ~J)< "'~:fIt
::J value select ion that enables yo u to select 2':~d~:'~:~ I. n" 'lI ' :.:

e- va ~uesfrom5 ohmst0 1M ~h.m in 36 sleps by stamp /coin vt......... _ . x-o USing most co.mmon diVISionS.. Complete eenentfor 1n5P9d\ng half·
~ With leads and Insulated crocod ile clips. ~':~~ In PCB's. =!

EVERYTHING FOR THE ELECTRONICS ENTHUSIAST "." i~

)ICK@SM' ITH MaIi O/der Center loc a ted a t 390 c o nventlo n WaY RedWOOd City CA 94063 ~ Co» l!!
P.O. Box 8021 Redwood City CA 94063 ta:sl NEW STORE ,; . ' ~~ III

- TELEX: 160488 DICKS USA FAX:368 0140 '~ 2474 Sh.ftuclc Aye" I W ~~ 111 d g~:LECTRONICS SHIPPING CHARGES OUTSIDE·U.S.A .(BW:-;~~';,D""ght~"'-- IV I / c:~
• U.S.A H.st. St.1 ~ 'Jl.:t :Ii:

5% of merchandise to ta l 10% of merchandl.e total . ' Berlceley, CA1H704 ~ ,At. "4 ~ ...
minimum $250 minimum $5 00 ~ ""~~ ,O,:#/(Y' ;;;;-i~ :IIn
We generally .hlp UPS g ro und 1 - IY~ Tel.phone: Or~1 -.-J~ "-- ... fit
If you re q u ire 0 fa.terservlce Tax, 6 V2% \ ' , (415/48&-0755 . "",,~ C!?JI - I r---' III
pl ea.e contact us. Californian residents -'-' en

ORDER TOLL FREE 1-800-3325373

www.americanradiohistory.comwww.americanradiohistory.com

www.americanradiohistory.com
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EQUIPMENT REPORTS 

Global Specialties 
Corporation Model 8001 

Scope Multiplexer 

Display up to eight analog 
or digital signals at one time CIRCLE S ON FREE INFORMATION CARD 

THE OSCILLOSCOPE IS AMONG THE 

most versatile troubleshooting 
tools an electronics technician or 
hobbyist can own. Even more ver- 
satile, however, is an oscilloscope 

that is capable of displaying two or 
even more channels of data. But 
oscilloscopes that are capable of 
displaying four or more channels 
can get very expensive. 

If you already own a single- or 
dual -channel scope, there is a 

more economical alternative. That 
is the Global Specialties (70 Fulton 
Terrace, PO Box 1942, New Haven, 
CT 06509) model 8001 scope multi- 
plexer. That device allows you to 
display up to eight channels simul- 
taneously on a single or dual chan- 
nel scope. 

The 8001 
The 8001 is housed in an attrac- 

tive 4 x 10 x 7 -inch case; the unit 
weighs 31/4 pounds. It requires a 
nominal 117 -volt AC, 60 Hz power 
source. 

QUALITY COMPONENTS NOT MAIL ORDER "SECONDS- 

ARIES ZERO 
INSERTION 
FORCE 
SOCKETS - 
-am actuated. hue 7er0 
+sert.o. - tin plated solder 

'ail pins - capable of being 
4ugged into dip sockets. 
nclud.ng wire wrap . 

non 
N 

soff 
,1054 
,1o67 
110/8 

IN N 
Pon 1a 

34 N 
31 S15 
N as1 
M 17.02 

1/.s M 
811 If MO 
4N 4N 
5N s35 

1610 1.116 

KNEW YACNINID SOCKET et. ...... PINS. no4a. seckNea w 0s g r- ÿ w.0 M.r 00 Stara N0 11110. a0iar W 
77225 14 {» ..t con coin In WM Sba W I 

2222 I » ,1111.. lo001100 gad ooaMr 
on on 

1 T + 
. 

I .... Ina -r 
\ I .O oar.M.. 

M 

a +e aar flo a.Ntm noon w.. f M a t.f N N 
wo.'ami+. 10 H. r.. r 1 

WILD ROVER 
ToucN .Kn (400e0 Oseet+9 non 00S n0e..t M ,rs r noon rre l.nsmwl rar w T 
w m .0 .o. non NreWl o 

115 VC 1 11 aro 30 noon. or 
aNnc 15onus A 1101.K 

'Tar' 11lÁ2 191,7 

3 X 4 ElnlomerIc Keyboards P"f^'!REIt-c 
laCe yOCard n40 0 
bond Wgeterc pa 
ern ConlK AaS 
boaVs an eA,O. sen 
mddd yrs Ws rM.n1 

Z VOC 20 
Conan Na . INr eu. bor.OY w wr 
!CO ore. 11wnc Nu , , aeiN a ... IW10K ,rt r r M N fM aN 

WS Cut I ana Sue 6 Digit LSI Counter Modules with LCD Readouts 

CCpwUU. 

II anIu31.2. Sr. and Associated Stock No 

('quetNCta,Y.tn Mounting Assemblies St 070 

LCD re4001 
dwMpc Doan 010 
(Sink óU8 CUB I IuoChr, 

kit(Sock 

601011/ 
No 510701 cVMaaia 

2n0.1 1.em4SS 
OKdlalr to supply 
V&A r Count pulses 
Stock No 51070 has 
LATCH, RESET and 
TEST Iunchona l3 
bonny PC bord 
..pups for bread- 
O 000 work SUS cu/ 11 

51071 

51072 

51073 

51074 

51075 

Doacnot on 
Corn, ot . mac teto 

ont s 
rot ugl.,a 

Ochar cocain,, 
MOnl,42 P C Board 

sue CUB, 011:1 
count, 00u4 only 
SUB CUB ,i 04041 

1. 00.5 only 
PS 
M.et..ahon h 10 
SUB Cue u (does nü 
nc,40e SUB CUB 
Ca.nlr ESN, 
DATA SNE EI 

AK. 
545 00 

750 

Ill 00 

24.00 

1200 

25 

The Battery dust Uhp- Tool wrr P.wN w own monad neon. o» .rn weft eon 
N. owns and on grow, CIiMN rW,mSDAK0w 

ribs 
Ln w Oargr A. 
33o aa.1 e.i.r Na.rie r W,me70Mrs.r WM 

- ,13, rfarN.wr r co SI 
,51.1 ICON r 
11343 ,m N .W .yCrwe wr t 
, 34 lm N.a. NNI.r.M. M I Se 
, 33.f ,m n ninon.. t M 

OK MACHINE ANO TOOL 
WEI= 
a as>.araas a 

- M wc4MSbrecmKiraw 
wW WsN4oCarNaslM Co 
aw 14 N N are. Teee Wet 
a.,1a1s mnMne s W Ciis ra 
C406 see W nckM/.au.e ° k'0' f%1" $41.34 

IC INSERTION/ 
EXTRACTION KIT 

r1e3K) Marls oreg Sp- . 
11. COMM oar.N a. MOO b 
MAW w89e0 anon. W 
egraeree Fulle decoded -wan 
noon .N41ar m.rNg.. . 
gn O.Al C761a Ws tern r.ga n: 
arror.r 10.10e.. 0.. I. 
t1010 MSdV -- no" 08*44se44 
fa0.1 NCO inn 
2a01 f aWaYwNwr in 
a30, 44n.mTn.ur-. es 
20, a..4Nw..-r M fi N. wrcarr.wN Ñ 

SINGLE ROW 
SOCKETS 

Send SI w postage and handling 
to, FREE COMPLETE CATALOG 
whKh includes coupon tul 51 DU OFF purchase 

I WIRE 
WRAP 
SOCKETS 
To, plated 
phosphor brOnZe 
contact - 3 wrap 100 slow 

No Puts 1'99 -499 500 No 
1301 a $40 s 36 930 

11303 14 59 54 45 
11303 14 64 58 48 
11304 to 73 66 55 
1110: 
11105 22 

702 

991 1 2 1.090 2 65 
75 

11307 24 1.25 1.14 95 
117011 79 1.52 1.38 1.15 
11700 40 2.06 1.19 1.55 

slrpr 25Caet socketlp -»S 
rount odd-center crnponn- 
easily Gold dated cont. , t 

Stock No 1.24 25 50 
10240 XSI 70 S1 50 S1 30 

'gyp d 40 cons 0,15 lnq'e f... sec kale Tu, 041,,1 
Cr,tact' 

Stock No 1q 100 500 1000 
10850 9109 990 812 972 

PIN FORMING TOOL 
puts 3 On then F 
true row row 
spaang One side. 
for 300 centers.FUDtool ONE TOOL DOES 
over to devices 6 thru 40 PINS' 
600 centers Put device 

in tool and 50ueeZe 
Hand Tool 

NEW' ANTI STATIC MODEL 

SOCKET WRAP 10 

NOOK./ wee y ergs 1T tfr 10 e ..wbr5NwwgNN .ií4 20r r Mow MUM Ws. 3784 22 r .,{epee N ~Mr eus 1165 N r 
4N ira M+11N0 W rSMw ta- 
K . titi,... . '0 -. 

. 

. . S1 95:.. c 

MOCA No. Price 
11059 812 95 
0200 914 95 

TI LOW PROFILE 
SOCKETS 
Tin plated 
copper alloy 
688 contact pins 
with gas tight seal 
Mao 100 

No N An 1.24 25.99 999 
1+701 a 1.10 909 5.08 
+1707 1 14 t3 12 
++201 

204 
11205 

205 
1+207 
112o6 
11205 

IS .16 15 14 
is .te IT .15 
20 20 .18 .16 
23 22 20 16 
24 24 22 20 
28 28 26 25 
40 40 37 33 

SwN 09.1 D.oan 
CMa«J+okM 

No Color 1 100 
.1111 Red 

Omen S1.M 51.113 
0110w 1.92 1.70 

Orange 2.06 1.S4 
R911rat91e SoWI tr Above 

Stock 
t/o 1 100 
11010 51.249.M 

ConvNOn 

12062 
12065 
12067 
17065 

OPTEL LCD's wee ans 
Stock No 47005 

No Deannoon 10 

e. e: B. 8 7006 : ÁC 5 5 11 S'99511 
5 

50 

S10ck No. 47006 47007 466.1 t 1.90 11 CO 

9 119 6 Stock No 47007 

TNERMOP510B1 Identifies Dead 
CoIponenta - Replace* VOh M11tr0, 
.dente. and coponents 
my neat Just pmant thrm,ator çeot.)e 
.limn 1,16 or (bard - moi I r components and see 

nrn 151,041 N0 AK , 22300 621 95 ^ 

SINTEC CO 
28..BO4.140180825 

. Frenchto8thStwll. 

6colcAINa Breadboard 
Nms Basc kA 

Como Wh 24 
venous D.161 Sockets 
40 .arpua Plug 
SVoa, we and tools 
KA can be used onto 
any or Me r4 boaro3 

Woo No dune.. 
03500 Sow K.1 
03511 Raw b o.ó 5 . :5 
03500 Inlet SEC 15010 Board 12.6 75 
03507 MOSOrda M 6100 SOrd 9 75 . 6 
03505 5.105 Bond 10.53 
03506 Z410 toed 7 7. 7 5 
03510 Mows. Bore 61 1v 

AN* 
879 aS 

16 SO 
64 55 2 55 
1665 
19 55 
21 55 

TOLL 800-526-5960 :.....,, 
FREE In NJ (201) 996 -4093 

CIRCLE 73 ON FREE INFORMATION CARD 

EOUIPMENT REPORTS

Global Specialties
Corporation Model 8001

Scope Multiplexer

Display up to eight analog
or digital signals at one time CIRCLE5 ON FREE INFORMATION CARD

If yo u already ow n a sing le- o r
dual- ch ann el sco pe , th er e is a
more economical alte rnat ive. That
is th e Global Spec ialties (70 Fulton
Terrace, PO Box 1942, New Haven,
CT 06509) mod el 8001scope multi
pl exer. That device allows yo u to
di splay up to eight channels simul
tan eous ly on a sing le or du al chan
nel scop e.

THE OS C I LLOS C O PE IS A M ON G TH E

most versati le troubl eshooting
tools an elect ronics techni cian or
hobbyist can own. Even mo re ver
satil e, however, is an oscil loscope

that is capable of displaying two or
even more channels of data. But
osc illoscopes that are capabl e of
displaying four or more chann els
can get very expensive.

The 8001
The 80o-J is hou sed in an att rac

t ive 4 x 10 x 7-inch case; the unit
wei ghs 3% pounds. It requires a
nominal 117-volt AC, 60 Hz power
source.

Pri c e
$19.9 5

19 .50
54 .95
42.95
35.95
39.95
2 1. 9 5

TI LOW PROFILE

SOCKETS ~
Tin plated ".~
copper alloy
688 contact pins
with gas tight sea l.
Stock 100

N o . No Pin s 1-24 2 5 -99 9 99

11 201 8 $. 10 $. 0 9 $ .0 8
11 202 14 . 1 4 . 1 3 . 1 2
11203 16 . 1 6 .15 .1 4
11 204 18 . 1 8 .17 .15
11205 2 0 . 2 0 . 1 8 .16
11206 22 . 2 2 . 2 0 . 1 8
11207 24 . 2 4 . 2 2 . 2 0
11 208 28 . 2 8 . 2 6 . 2 5
1 1209 40 . 4 0 . 3 7 . 3 3

Scotchflex· Br eadboard
Systems Basic kit
come s w it h 2 4
vario us Dual Soc ke ts,

~~ri~~i~r~~I~~ too ls.
Kit ca n be used wi th
any of t he six boards

Stoc k No . De l cri ptlOn
03500 Ba SIC Kit
03511 BaSIC board. 4 ,5 x 5 ,5
0350t5 Int el SBC ·BOlO Boa rd . 12 J( 6 75
03507 Mo to ro la M-6 800 Boar d . 9 75 x 6
03506 S-100 Board. 10x53
03509 Z·BO Board, 7.7 x 75
0 3510 Eur oc a rd Boa rd. 6.3 x 3 ,9

OPCOA ~~~~d~19 j l DIsplays - Commo n

Stoc k

C- , No Colo r 1 100
f II ' 1208 2 Red $1 .1 2 $ .9 9

120 85 G ree n 1 .84 1 .63'f Ie 120 8 7 Yellow 1 .9 2 1 .70
~ 12 0 8 9 Orange 2 .08 1. 84

• 0 , •~ Righi Angle Soc ket fo r Above
Of.~~ Of.~AL Displays

I'OIHT _ If\' ~~ ~~~k 1 100

1101 0 $ 1 .24 $ .9 9

~~ ~~ stooot zsconeteockets/ orns-
~~. mount od d-ce nte r compone nts

ea sily. Gold pl ated co ntac ts.
Both sty le s break - Stock No . 1·24 25 50
abletoanY n umbe~1 0240 'S. 1 .70 $1 .50. $ 1.3 0
of con tact po sI!lons .
wanted III .

_ Strip of 40 pins w ith si ngle
• bea m sockets. Tin plated

co ntac ts.

1·99 100 500 1000
$1.09 $. 90 $.B2 $.7 2

SINGLE ROW"
SOCKETS

1)29 :> 1 4pon
13:<'96 16 Do"
13291 18 p'"
13298 ZOpn
13299 np,n
13300 <'4p,n
13301 28 pon
13302 40 pon
13303 9 & 00"

I
~.l's~~o~:~'k~~~~~,E01 nJM~':'~~::.:;.~-,
100 . Stock No. 113 10 is solde r ta ll ,n .

with go ld COllet, ,,n, she ll. Stock No . IN

~~~ls1h~tl rewrapwlth gOldCOlle l~ Hl~ f-

\

"~k ~ '-- OM ' _M ~

No o.&<:rlpll on 1 BI 9 ~ 8109' 10 Bag,
11310 a.gof100

sokl.r Ulil pin. $ 4.95 S 4.45 $3.95
11311 Baoo1100 On I

wl~wr.pp,n. 1 1 .9~ 10.75 9 .~ ""'.".-l to-

SOC KET WRAP ID
DIp sccxe t -suee plastiC panels
w.th number&d nole s In pm toea
tIOns Slip cntc socket before
Wire wrapp ing 10 Idenll fy pins
Also wnt e on I hem for loCat ion.
IC part number , Iu ncbo n. etc
Slmphfl es Inil lal ..... ire wrapping
troubleshool lng and reoatr $ 1 .95 per pack.

Stock No.Pln'
No. In IC Pne.

22225 14 $ .29
22228 18 .29

..... c· ·.... .:

...,. ~

eo........

MICRO Ch.rt. · co lo rful 8 '11"x
11 ~ charts eummat e the need to
stumble throog h manuals and
su mmarieS. Full y decod ed ' Instan t ~
access - tot all y com pre henSIVe- gives ,
pin ou ts. cvcie t imes. buy notes.etc . etc
Slock No, R. I. r.nc. Price
23010 Z80 CPU $5,95
23011 8O&OA/eoB5A 5.95
23012 &502 1&SXXI 5.95
23013 &04S.nd r. l. ll S.. .. . ... . .. . .. 5 515
2 301 . 504/7"00 T71.Pinoul. 5515
23015 8 c Algonlt'l"" 5,95
2301& S08fi/ eoeoA 5.tl5
23017 How 10~".rl tlz. ' rom • ••mpl• . 5.9.5
2 Wo,d.lu

IC-KOOLERS· f ro m
UNITRACK· d,u tpale
OIIer2 ...... tts 01he.,trom

~~~.~~~~~nc::e
JUitl push IC Kool er on 
hea l IS coll«te d Irom top
and bo lto m 04IC and

dlUllH- led W. on'tsh. ke ~. "

oo,. ~~.

WILD ROVER ~
To uch SWitch c aps u le O pera tmg
mo tion 1$ ODS" w ithout the use
01 a leve red ar m Extr em ely tas t on
and all w Ith lo w ecrse Normah)' open 
rated 115 VAC, 1 6 amp -3D m irliohm reo
sretanc e - 61 5 recur s by .' 60 tt'Hck

Stock ....o . 1-9 10 &Up
12098 5 1 .42 $1 .28

Stock No . of
No . Pins i-s 10 -49 50

"055 2' 4 ,98 ' 4.35 $3.iO
110M 2. 5 .15 4.50 4.05
1 1057 ' 0 6 .8 1 5.95 5.35
11058 •• 12 .0 2 10 .5(1 !U5

cam actu ated, tru e ze ro
insertion - tin plated so lde r
tail pin s - capable of being
plugged into dip socke ts.
inc lud ing w ire wrap.

ARIESZERO~
INSERTION '
FORCE -c

SOCKETS - .

SUB CUB I and SUB 6 Digit LSI Counter Modules with LCD Readouts
CU~ II are hi~h and Associated Stock No . Oesc ription Prie d

3~~'~rerc~~ur~~ ;i~~ Mounting Assemblies 51070 ~~:::~~~it;nF~i~ct ion 545.00

~~~ r~ap~~~~r~ules ~f~~:: ~~ti~~ru~e
(Stock No. 5 1 0~ l l . displ ay co unter )

~~~~~~~nf~ i7(~?~k 51071 ~n~untinCJ P.C. Boar d 7.50

No. 51 070) co ntams : 51072 • SUb 'CUBI display 18 .00
p.c.boa,rd,4 .5Vbatt ery counter modu le only
eod varteble trecuencv 51073 SUB·C UB II di spla y 24.00

~T~16~O~b~~~~~~~e$ . 51074 ~~~~~eBe~~ule only
Stoc k No. 5 107 0 has Evalu ati on Kit lor
LATCH, RE~ET and SUB·CUB II (does not
TEST function s (3 include SUB-CUB II

~~~~~"cf;·g~e~~rd 51 075 ~~~~':SHEo~ile)
board work .

OK MACHINE AND TOOL

~
. IC INSERTION/

c-.. EXTRACTION KIT

Rf:
recrcc es DIP IC extractors and

• - Ins.erters to aocommodal e aHICs
- from 14 to 40 pin s. TOOls that

engage condlK:ttve $urfaces are
• _._ JII III ~~~~:af~~~dkl~c~Ude grOOnd .

m oo

The Battery Just Wrap ' Tool
New battery POWel't'<I l ooI wrilps Insulaled
WIfe arourw:l 025~ square posts wllhout need

.. ~ . Ie)(pre'cuillng arw:l cee-stnppongComplele

~
-. I Wllh bot and 100tl JO AWGWIre

[i
f Steck No Oescrlphon PrICe

n '13340 &! lIery ju. l ........ap 1001 WIth btl
~ - . I ncl l 00 t! JO AWG w,re .•. • 59 .95~1 3~ 1 RePiacemenl bll •.•.•.•... 10 .35

13~2 100 II blue replacltmenl wlre 7 .~

~ :~~~ :gg ::;e~;:::~;:;~:r:;:'t:';e ~ :~
I J34'S 100 It fed replacemenl WIre 7..54
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rt 
Most Accurate Clock uses 
atomic clock signal to keep 
"perfect" UTS time 

111417-14 

Crossfire Visual 
Tuning Indicator 
tunes RTTY trans- 
missions fast. 

Mew scanner with 
- 40 programmable 

channels, 7 bands. 

,/ 
411h 

ar n ini.46,10 

Microelectronics make the new HW -9 
ORP CW transceiver small and light. 

General coverage receiver has ex- 
ceptional selectivity and sensitivity. 

Build one of the finest m 
rigs available and saw. 

Worlds hand- 
held, 
or 

microprocessor-first 
low -cost 

con- 
trolled Real Timo Spectrum 

Analyzer. 

Triple -trace oscilloscope 
speeds troubleshooting. 

Universal" 
terminal interfaces 

computer, ham 
station for 

RTTY. 

c C c-rltLtil 

Learn com- 
puters, pro - 

gramming 
with Micro- 
processor 

Trainer and 
course. 

World s 
Only 
automatic 
antenna 
tuner with 
118 presets. 

More than just a catalog, a trustworthy guide to what's new in electronics and computers 
News about important product innovations is 
packed into every page of the quarterly, full -color 
Heathkit catalog. For many years, the illustrated 
Heathkit Catalog has been a guide to new and excit- 
ing kit products for people like you to build. To enjoy 
and learn from them, while saving money in the 
process. What sets the Heathkit catalog apart is its 
range of high quality products and accurate infor- 
mation to help make your buying decisions easy. 
All you have to do is fill out the coupon to get your copy. 

Heathkit 
Heath 

Company 
A subsidiary of Zenith Electronics Corporation 

CIRCLE 86 ON FREE INFORMATION CARD 

.witthkh 

f 

Heath Company 
Dept. 020 -324 
Benton Harbor, Michigan 49022 
YES, Please send me a copy of the 
all -new FREE Heathkit Catalog 

Name 

- -1 

Address 

City State 

Zip 
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Up to eight input signals can be 
fed to the unit via a grouping of 
eight front -panel mounted BNC 
connectors. Input frequencies of 
up to 20 MHz (- 3 dB) and voltage 
levels of up to ±5 (10 -volts P -P cen- 
tered about zero volts) can be ac- 
commodated. The unit can with- 
stand input voltages of up to ±50- 
volts. 

For input signals of greater than 
5 volts, some degree of attenua- 

tion is needed. For signals of up to 
±50 volts, a 10:1 attenuator probe 

can be used. For greater signal lev- 
els, or a different level of attenua- 
tion, a simple voltage- divider can 
be used. The excellent instruction 
manual (more on that in a mo- 
ment) provides information on 
several different voltage divider 
circuits, including variable and 
calibrated types. 

The unit provides two outputs 
for connection to a scope. To gen- 
erate the vertical- output signal, 
the input signals are scanned se- 
quentially and summed with the 

Aces high with 
circuit builders. 

A C E B OA R D' 
All Circuit Evaluators 
for solderless circuit 
building and testing. 
A P PRODUCTS made 
the first solderless 
breadboard way back 
in 1968. and we still make 
them best. Because our experi- 
ence taught us to avoid the pitfalls 
that can mean circuit errors. We do it 
by paying attention to details. Like using noncorrosive nickel - 
silver in our frankly superior terminals. And like sealing each 
contact cell with an adhesive - coated polyethylene foam that 
prevents short circuiting. That's vihy you can count on the 
reliability of our solderless boards when you specify any one of 
the 10 different ACEBOARD models that offer from 728 to 5424 
tie points. and 2 to 36 buses. 

A P PRODUCTS made the first modern solderless breadboard. 
and we still make the best. 
Coo Toll Free 800- 321 -9668 for the name of the distributor nearest 
you. In Ohio, call collect (216) 354 -2101. 

AP PRODUCTS INCORPORATED 
9325 Progress Parkway 
P.O. Box 540 
Mentor. Oho 44060 
(216)354 -2101 
TWX: 810- 425 -2250 

CIRCLE 76 ON FREE INFORMATION CARD 

Global 8001 

OVERALL 
PRICE 

EASE 
OF USE 

INSTRUCTION 
MANUAL 

ffff' 
imnimmo 
I)I>I/miiItm, 
mumlim 
o©©vavvvo o 

PRICE/ 
VALUE 

output of a staircase generator. 
The amplitude of the input -signal 
portion of the output signal can be 
varied from 0 to 75 mV by using the 
front -panel MULTIPLEXER CAIN con- 
trol. That control affects the ampli- 
tude of all input signals equally. 
The scanning rate can be varied 
from 40 kHz to 1 MHz using the 
RATE control. That control is ad- 
justed for minimum trace flicker. 

The trigger output is used to 
supply a trigger signal to the 
scope. The unit uses the signal 
present on channel 1 to generate 
the scope trigger pulse. As such, 
all signals to be displayed should 
be time -related to the channel 1 

signal; otherwise an asynchro- 
nous display will result. In addi- 
tion, the lowest frequency signal 
should be connected to channel 1. 

The trigger circuitry in the 8001 is 
limited to 10 MHz. At that point, 
the trigger signal becomes a 

positive DC voltage. For applica- 
tions where the lowest signal of 
interest is greater than 10 MHz, the 
scope trigger must be connected 
directly to the signal source rather 
than the multiplexer. 

The pulse width of the trigger 
signal is switch (internally located) 
selectable between 0.1 and 1.0 µs. 
The trigger threshold level is varia- 
ble between -5 and +5 volts. A 
POLARITY switch selects whether 
triggering will take place on the 
positive -or negative -going edge of 
the trigger signal. 

The unit offers several options 
in terms of the trace display. Possi- 
ble multiple -channel displays in- 
clude all eight channels, the first 
four channels, or the last four 
channels. The multiplexer is also 
capable of a single -channel dis- 
play. In that mode, only one trace 
is displayed at a time. Successive 
channels can be viewed by press- 
ing the front -panel INCREMENT swi- 
tch. A PUSH -TO- CALIBRATE switch CIRCLE 76 ON FREE INFORMATION CARD

Aces high with
circuit builders.

PRICE/
/VALUE

INSTRUCTION
MANUAL

EASE
OF USE

OVERALL
PRICE

Global

o utput of a sta ircase ge ne rator.
The amp litude of the in put-sign al
po rt io n of the output signal can be
varied fro m 0 to 75 mV by usin g the
fro nt -pane l MU LTIPLEXER GA IN co n
t rol. That co nt ro l affec ts th e ampl i
tu de of all input signals eq ually .
The scanning rate can be varied
fro m 40 kHz to 1 MHz using t he
RATE con t ro l. That co ntro l is ad
ju sted fo r minimum trace fl icker.

Th e t r igger o utput is used to
su pp ly a trigger sig na l t o t he
sco pe . The uni t uses t he sig na l
prese nt on channe l 1 to generate
th e scope tr igger pu lse. As such,
all signals to be di spl ayed should
be ti me-related to the channe l 1
signal; otherwise an async h ro 
nou s di splay w ill result. In addi 
ti on, the lowest fre que ncy signal
sho uld be con nected to channe l1.

The t rigge r circuit ry in th e 8001 is
limi ted to 10 MHz. At tha t poi nt,
th e tr igger sig na l beco mes a
pos it ive DC vo ltage . For app lica
tions w here the lowest signal of
interest is greate r th an 10 MHz, the
scope t rigger mu st be co nnected
di rectly to the signal source rather
t han th e mul tipl exer.

The pu lse w idth of the tr igger
signal is switch (in ternally located)
selectab le between 0.1 and 1.0 us .
The t rigge r threshol d level is varia
ble between - 5 and +5 vo lts . A
PO LAR ITY swi tc h selects w hethe r
t rigge ring w ill take p lace on th e
pos it ive-o r negative-go ing edge of
the tr igge r signal .

The uni t offe rs several opt io ns
in te rms of the trace di splay. Possi
ble mu lti pl e-chann el disp lays in
clude all eig ht channels, th e f irst
fo ur channe ls, or th e last fo ur
chan ne ls. The multiplexer is also
capab le of a single-channe l d is
play. In that mode, only one t race
is d isp layed at a t ime. Successive
channe ls can be viewed by p ress
ing the fron t-pane l IN C REM ENT swi
tch. A PUSH -TO- CALIBRATE sw itch

can be used . For greater signal lev
els, o r a different leve l of atte nua
t ion, a simple vo ltage -divide r can
be used . The exce lle nt instruction
manu al (more on t hat in a mo
me nt) provides in fo rm ati on on
severa l different voltage d iv ider
ci rc uits, in cl udin g va riab le and
calib rated types.

The unit provi des two o ut puts
for co nnect io n to a scope. To gen 
erate t he ve rtica l-o utput sig nal,
the input signals are scanned se
qu entially and sum med with the

A ·C·E·B·OA·R ·O
All Circuit Evaluators
for solderless circuit
building and testing.
A P PRODUCTSmade
the firstsolderless
breadboard way back
in 1968. and we still make
them best, Because our experi
ence tau ght us to avoid the pitfall s
that can mean circuit errors. We do it
by paying attention to details, Like using noncorrosive nicke l-
silver in our fran kly superior terminal s, And like sealing each
contact cell with a n adhesive-coated po lyethylene foam that
prevents short circuitin g , That's why you can count on the
reliability of our solderl ess boardswhen you spec ify anyone of
the 10 different ACEBOARD mod els that offer from 728 to 5424
tie points.and 2 to 36 b uses,

A PPRODUCTSmade the firstmodern solderless breadboard.
and we still make the best.
Call TollFree 800-321-9668 for the name of the distrib utor nea rest
you. In Ohio, call collect (216) 354-2101 .

I~I"AP PRODUCTS INCORPORATED9325 Progress Parkway
P.O. Box 540
Mentor, Ohio44060
[216] 354-2101
rwx. 810-425-2250

Up to eight input signals can be
fed to the uni t via a gro up ing of
eig ht f ro nt- pa ne l mounted BNC
co nnecto rs. In put f requenc ies of
up to 20 MHz (- 3 dB) and vol tage
level s of up to ± 5 (1 0-vol ts P-P cen
tered abo ut ze ro volts) can be ac
commodated . The uni t can wi th
stand input voltages of up to ± 50
vol t s.

For input signals of greater th an
± 5 volts, some d egree of atten ua
tion is needed . For signals of up to
±50 vo lts, a 10:1 attenuato r p rob e

(J)

o
Z
o
([

' Io
W
--l
W

6
o
<l:
([

42

www.americanradiohistory.comwww.americanradiohistory.com

www.americanradiohistory.com


Where's Your ELECTRONICS Career Headed? 

The Move You Make Today Can Shape Your Future 
Yes it's your move. Whether on a chess board 
or in your career, you should plan each move 
carefully. In electronics, you can move ahead 
faster and further with a 

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

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

INDEPENDENT STUDY, AT HOME 

Free Details Available from: 

Grantham College of Engineering 
10570 Humbolt Street 

Los Alamitos, California 90720 

Independent Home Study Can Prepare You 

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

Recognition and Quality Assurance 
Grantham College of Engineering is accredited 
by the Accrediting Commission of the National 
Home Study Council. 

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

r- 

L 

Grantham College of Engineering R8 -85 

10570 Humbolt Street, Los Alamitos, CA 90720 

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

Name -Age -_ 
Address -_ 

City State Zit, 

1 

4 s 

Where's Your ELECTRONICS Career Headed?

The Move You Make Today Can Shape Your Future
Yes it's your move. Whether on a chess board
or in your career, you should plan each move
carefully. In electronics, you can move ahead
faster and further with a

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

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

INDEPENDENT STUDY, AT HOME

Free Details Available from:

Grantham College of Engineering
10570 Humbolt Street

Los Alamitos, California 90720

Independent Home Study Can Prepare You

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

Recognition and Quality Assurance
Grantham College of Engineering is accredited
by the Accrediting Commission of the National
Home Study Council.

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

,----------------------.I Grantham College of Engineering R8-85 I
I 10570 Humbolt Street, Los Alamitos, CA 90720 I
II Please mail me your free catalog which explains your I
I B.S. Degree independent-study program. I

I I
I Name Age-_ I

I Address II
I I
I City State Zip__ IL ~
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zeros all traces to allow proper 
positioning on the scope. 

The instruction manual that ac- 
companies the unit is nothing fan- 
cy, but it performs its intended 
function very well. As the unit is 
extremely easy to use, a great deal 
of space is devoted to the theory of 
operation of the unit, and mainte- 
nance and calibration details. In- 
terestingly, while a complete 
schematic diagram is provided, 
there is only a partial parts- place- 
ment diagram; only adjustments 
and test points for calibration are 
shown. 

The model 8001 is covered by a 1- 

year warranty. It sells for $450. R -E 

Hayes Smartmodem 
2400 

PP 
Is 1200 baud 

communication fast enough 
for you? 

CIRCLE 6 ON FREE INFORMATION CARD 

ONCE UPON A TIME THERE WAS ONLY 
one kind of modem -a 110 -baud 
accoustically coupled type. Well, 
time marches on. The rubber cups 
went the way of whale bone cor- 
sets and common baud rates in- 
creased as inevitably as taxes. 
What started at 110 baud became 
300, 300 became 1200, and now 
we've arrived at 2400 -baud mod- 
ems for home computers. 

The latest advance has come 
from Hayes. They've been making 
top quality products since 1978, 
and have earned a reputation for 
innovative technology and re- 
liability. The Smartmodem 2400 
has all the features you could pos- 
sibly think of and a few that might 
not have occurred to you. 

First of all, like all Hayes prod- 
ucts, this is an intelligent modem. 
It has an extensive command set 
you can use to control every as- 
pect of its operation; commands 
may be issued either directly from 

ElecLmlsu íG`n 0Cn]0c3 

THE WIRELESS TELEPHONE TRANSMIT- 
TER model WTT -20 Is only the size of a dime. 
yet transmits both sides of a telephone con - 

versation with crystal clarity. Completely au- 
tomatic Uses power from the telephone line 
Itself Never needs a battery! Up to '/4 mile 
range Use with any FM radio. Complete kit 
only $29.95. Tax Included. 
FREE SHIPPING DECO INDUSTRIES. Box 
607, Bedford Hills, NY 10507. (914) 
241 -2827. 

CIRCLE 127 ON FREE INFORMATION CARO 

er arm 

IntelliBurner EPROM- EEPROM & MICRO - 
CONTROLLER programmer S299 Commu- 
nicates through the serial port of any personal 
computer. Use your PCs 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 software from S39. 
ROSS CUSTOM ELECTRONICS, 1307 
Darlene Way #Al2. Boulder City, NV 
89005.702- 293.7426. 

CIRCLE 254 ON FREE INFORMATION CARD 

CALL NOW 
AND 

RESERVE 

YOUR SPACE 

6 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 Limited num- 
ber of pages available Mail materials 
to mini -ADS RADIO- ELECTRONICS. 
200 Park Ave South New York NY 
10003 

ZENITH SSAVI DESCRAMBLERS only 
$169; GATED PULSE 8 SINEWAVE de- 
coders $199 each. Reconditioned. Original 
equipment for UHF chs. 23,27.31. 
48.50.51.54.57.60.67.68 etc. Quantity dis- 
counts. Surplus Cable TV equipment: Jerrold 
SB -3. Oak N -12. Zenith Z -Tac, Hamlin 1200. 
etc. Catalog S1. 10 days satisfaction guaran- 
tee & 90 day warranty AIS SATELLITE, P.O. 
Box 1226 -E, Dublin. PA 18917. 
1- 800 -643 -2001 or 215- 249 -9411. 

CIRCLE 258 ON FREE INFORMATION CARD 

ELECTRO IMPORTING CO. CATALOG. 
This reprint of the historic 176 -page catalog 
No 20 gives you an accurate look at the state 
of electronics in 1918 Contains everything 
from a Zinc Spark Gap to a 1000 -Mlle 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. 

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 . Limited 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.

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, CPIM or
Radio Shack PCs. Other programmers from
$149.Bare PC boards with software from $39.
ROSS CUSTOM ELECTRONICS, 1307
Darlene Way #A12, Boulder City, NV
89005. 702-293-7426.

CIRCLE 254 ON FREE INFORMATION CARD
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THE WIRELESS TELEPHONE TRANSMIT
TER model WTT-20 is only the size of a dime,
yet transmits both sides of a telephone con
versation with crystal clarity. Completely au
tomatic Uses power from the telephone line
itself. Never needs a battery! Up to Y4 mile
range. Use with any FM radio. Complete kit
only $29.95. Taxincluded.
FREE SHIPPING. DECO INDUSTRIES, Box
607, Bedford Hills, NY 10507. (914)
241-2827.

CIRCLE 127 ON FREE INFORMATION CARD

ZENITH SSAVI DESCRAMBLERS only
$169; GATED PULSE & SINEWAVE de
coders $199 each. Reconditioned. Original
equipment for UHF c hs . 23 ,27 ,31 ,
48,50,51,54 ,57,60,67,68 etc. Quant ity dis
counts. Surplus Cable TV equipment: Jerrold
SB-3, Oak N-12, Zenith Z-Tac, Hamlin 1200,
etc. Catalog $1. 10 days satisfaction guaran
tee & 90 day warranty. AIS SATELLITE, P.O.
Box 1226-E, Dublin, PA 18917.
1-800-643-2001 or 215-249-9411 .

CIRCLE 258 ON FREE INFORMATION CARD

Hayes Smartmodem
2400

CIRClE 6 ON FREE INFORMATION CARD

zeros all traces to allow proper
positioning on the scope .

The instruction manual that ac
companies the un it is nothing fan
cy, but it performs its intended
function very well. As the unit is
extremely easy to use, a great deal
of space is devoted to the theory of
operation of the unit, and mainte
nance and calibration details. In
terestingly, while a complete
schematic diagram is provided,
there is only a partial parts-place
ment diagram; only adjustments
and test points for calibration are
shown.

The model BOO1 is covered by a1
year warranty. It sells for $450. R-E

ONCE UPON A TIME THERE WAS ONLY

one kind of modem-a 110-baud
accoustically coupled type . Well,
time marches on. The rubber cups
went the way of whale bone cor
sets and common baud rates in
creased as inevitably as taxes.
What started at 110 baud became
300, 300 became 1200, and now
we've arrived at 2400-baud mod
ems for home computers.

The latest advance has come
from Hayes. They've been making
top quality products since 1978,
and have earned a reputation for
innovative technology and re
liability. The Smartmodem 2400
has all the featu res you could po s-

~ sibly think of and a few that might
z not have occurred to you.
~ First of all , like all Hayes prod
b ucts, this is an intelligent modem .
~ It has an extensive command set
6 you can use to control ' every as
Ci pect of its operation; commands
<t:
a: may be issued either directly from
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SATELLITE TELEVISION RECEIVER 
SEMIKIT with dual conversion downcon- 
verter. Features infrared remote control tun- 
ing. AFC. SAW filter, RF or video output. 
stereo output. Polorator controls, LED chan- 
nel & tuning Indicators. Install six factory as- 
sembled circuit boards to complete. Semikit 
$300.00. Completed downconverter add 
$100. Completed receiver and downcon- 
verter add S150. JAMES WALTER SATEL- 
LITE RECEIVER, 2697 Nickel, San Pablo, 
CA 94806. Tel 415 -724 -0587. 

CIRCLE 124 ON FREE INFORMATION CARD 

DAI 

SINGLE AND DUAL TRACE Scopes, Ana- 
log and Digital Multimeters, Power Supplies. 
High Voltage and Low Cap. Probes 
RF and Sine Square Wave Generators, Digi- 
tal Capacity Meters EMCO ELECTRONICS, 
P.O. Box 327, Plainview, NY 11803. Send for 
your free catalog 

CIRCLE 259 ON FREE INFORMATION CARD 

ONE MAN CRT FACTORY, easy operation. 
Rebuild CRTs for tv s, bus machines, 
monitors, scopes, etc Color. b &w. 20mm, for- 
eign or domestic 3 6 ft space required 
Profits ??? Average CRT rebuilding costs - 
S5 Sell for 5100 $95 profit: 5 CRT's 
5475 daily: 5 days 52375 weekly profit 
Higher profits overseas Investigate this op- 
portunity today. We service the entire world 
Contact CRT FACTORY, 1909 Louise St., 
Crystal Lake, II. 60014, (815) 459 -0666. 

V,DIO 

SCIAMSL NO 

TIC IM00111 S 

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 41770 -R, Phoenix. AZ 85080 

CIRCLE 120 ON FREE INFORMATION CARD 

CALL NOW 
AND 

RESERVE 

YOUR SPACE 

6 , rate $605 per each insertion 
Reaches 235.323 readers. 
Fast reader service cycle. 
Short lead time for the placement of 
ads 
We typeset and layout the ad al not 
additional charge. 

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

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 1 mile range So sensitive. it will pick -up 
a whisper 50 feet away' Use with any FM 
radio. Complete kit only $29.95 tax Incl 
FREE SHIPPING DECO INDUSTRIES, Box 
607, Bedford Hills, NY 10507. (914) 
241 -2827. 
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MODERN ELECTRICS. Miniature souvenir 
of the first publication ever produced by Gems- 
back Publications. This issue appeared in 
April 1908 -lust 75 years ago. You can own 
your own reprint of this unique first edition for 
lust S2.50 plus 75c P &H Its available from 
R -E BOOKSTORE. Radio -Electronics. 200 
Park Avenue South. New York. NY 10003 

INVASION OF THE ROBOTS. NEW from 
ELECTROMANIA. the entire MOVIT 
ROBOT line. This month's specials: PIPER 
MOUSE. Command Whistle (included). turns 
left. stops. right, advances. $39 95 
MEMOCON CRAWLER Keyboard program- 
mable Robot for lights. horn. movement. 
569.95 Both require assembly. Educational 
and fun. Master -Visa 1- 800 -632 -4441 NY 
STATE, 1- 800 -645 -4441 Nationwide. 
CIRCLE 260 ON FREE INFORMATION CARD 

TELEPHONE ANSWERING MODULE. EN- 
ABLES ANY CASSETTE RECORDER TO 
ANSWER PHONE AND TAKE MESSAGES' 
This module automatically answers phone 
after 1 ring: sends "beep sgnal. and acti- 
vates your recorder for 20 second message 
Fully assembled & tested. All patch cords 
Included. Only S29.95, tax Included. FREE 
SHIPPING 30 day money back guarantee 
Dealer inquiries welcome REBEL ELEC- 
TRONICS. P.O. Box 15785, Plantation. 
Florida 33318. 
CIRCLE 262 ON FREE INFORMATION CARD 

SATELLITE TELEVISION RECEIVER
SEMIKIT with dual conversion downcon
verter. Features infrared remote control tun
ing, AFC, SAW filter, RF or video output,
stereo output, Polorator controls, LED chan
nel & tuning indicators. Install six factory as
sembled circuit boards to complete. semlklt
$300.00. Completed down converter 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; 124ON FREE INFORMATION CARD

VIDlO

SCRAMBLING

TlCHNIQUfS

SUBSCRIPTION TV MANUAL. This infor
mation packed book details the methods
used by SUbscript ion TV co mpanies 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. EL EPHANT
ELECTRONICS INC., (formally Rando m
Access) Box 41n o-R, Phoenix, AZ85080

CIRCLE 120ON FREEINFORMATION CARD

SINGLE AND DUAL TRACE Scopes, Ana
log and Digital Muitimeters, Power Supplies,
High Voltage and Low Cap. Probes
RF and Sine/Square Wave Generators, Digi
tal Capacity Meters. EMCO ELECTRONICS,
P.O. Box 327, Plainview, NY11803. Send for
your free catalog.

CIRCLE 259 ON FREE INFORMATION CARD

ALL NOW
AND

RESERVE

YOUR SPACE

• 6 x rate $605 per each insertion.
• Reaches 235,323 readers.
• Fast reader service cycle.
• Short lead time for the placement of

ads.
• We typeset and layout the ad at not

additional charge.

Call 212-7n-6400 to reserve space.
Ask for Arline Fishman. Limited num
ber of pages available. Mai l mater ials
to : mini-ADS. RADIO-ELECTRONICS.
200 Park Ave. South. New York . NY
10003 .

ONE MAN CRT FACTORY, easy operation.
Reb ui ld CRT's for tv' s, bus. machines ,
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 Louise St.,
Crystal Lake, II. 60014, (815) 459-0666.

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. Complete kit only $29.95 tax incl.
FREESHIPPING.DECO INDUSTRIES, Box
607, Bedford Hi ll s , NY 10507. (914)
241-2827.

CIRCLE 127 ON FREE INFORMATION CARD

MODERN ELECTRICS. Miniature souvenir
of the firstpublication ever produced by Gems
back Publications. This issue appeared in
April 190B-just 75 years ago. You can own
your own reprint of this unique first edition for
just $2.50 plus 75¢ P&H. It's available from
R-E BOOKSTORE, Radio-Elect ronics, 200
Park Avenue South, New York , NY 10003

INVASION OF THE ROBOTS. NEW from
EL ECTROMANIA, th e ent ire " MOVIT"
ROBOT line. This month's specials: PIPER
MOUSE, Command Whistle (included), turns
left , sto ps , rig ht , adva nces , $3 9 .95.
MEMOCON CRAWLER Keyboard program
mable Robot for lights, horn, movement,
$69.95. Both require assembly. Educational
and fun . Master-Visa. 1-800-632-4441 NY
STATE, 1-800-645-4441 Nationwide.
CIRCLE 260 ON FREE INFORMATION CAR D

TELEPHONE ANSWERING MODULE. EN
ABLES ANY CASSETTE RECORDER TO
ANSWER PHONE AND TAKE MESSAGES!
This module automatically answers phone
after 1 ring; sends "beep" signal; and acti
vates your recorder for 20 second message.
Fully assembled & tested. All patch cords
included. Only $29.95, tax included. FREE
SHIPPING. 30 day money back guarantee.
Dealer inquiries welcome. REBEL ELEC
TRONICS, P.O. Box 15785 , Plantation ,
Florida 33318.
CIRCLE 262 ON FREE INFORMATION CARD
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ELECTRONIC 
COMPONENTS 

MANUFACTURERS OF QUALITY 
ELECTRONIC COMPONENTS 

lAttStY Clips A 14Ot01I1 

. CRl1 SITS CONNICIORS CAPACIIOIs 
. DISPLAYS 110. SLIM JACKS A PLUGS 

KNORS LAMPS OTINTIOMIIItS 
if COILS *SLAYS RISISIORS 

. SWIICNIS SIMICONOUCTORS SPIAKIts 
lift IOUIMINI TtANSIOt/AIRS TOOL 

W101 A Ctti 
OVIN 13.000 DIPPEAINI ITIMS IN STOCK. 

Soto. sod 0.4.. O. P W Md O 1... 00. - IPiII 0.11w. WO. 00. 
MASS c O D V.. C.Ip M..41 

MM..C ON... Uf 
10... .'. .4.1 s 53.00 

MOUSER ELECTRONICS 
11173 W000SIDE AVE SANTEE CA 92071 

PHONE (6191 449-2222 TWK 910 -3n-1175 
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Hayes Smartmodem 2400 

OVERALL 
PRICE j 

EASEI 
OF USE 

L _J 

INSTRUCTION 
MANUAL 

PRICE/ 
I! VALUE 

the keyboard or inside running 
programs. The command syntax it- 
self is a curious carryover from the 
early days of telecommunications. 
All the commands have to be pre- 
fixed with the letters' LT" - just like 
the old Attention Codes from the 
era of teletypes and paper tape. 

Everything from the baud rate to 
the speaker volume can be set by 
using the AT commands and the 
settings you select will be written 
into the Smartmodem's RAM. If 
the command is issued correctly, 
the modem will let you know by 
printing "OK" on the screen. And 
if you fumble on the keyboard, the 
modem will let you know by re- 
sponding with the word "ERROR ". 
In all, there are ten result codes 
that the modem can put on the 
screen. They range from letting 
you know if a dial tone is present 
on your line to whether or not the 
number you're calling is busy. 

Hayes has also included a series 
of commands for testing both the 
modem and your terminal. You 
can tell the modem to do a local 
loopback to test your equipment, 
or loop the TELCO lines to test the 
equipment on the other end. As 
always, you'll get an indication on 
the screen to let you know exactly 
what's going on. All those mes- 
sages not only make it easier to 
keep track of things; if you write 
your own modem software you'll 
find that they'll go a long way to- 
ward cutting down your program- 
ming time. 

Where's the DIP switch? 
Configuring the modem for a 

particular set of communication 
settings is easy. All the param- 
eters -baud rate, bit settings, how 
many rings to wait, etc. are stored 
in memory. How they're stored de- 
pends on whether you want them 
for just one session or decide to 

keep them permanently. As with 
most modems, temporary storage 
is done by keeping the configura- 
tion in RAM. Unlike other mod- 
ems, permanent storage does not 
involve setting any DIP switches! 

Hayes has replaced the dreaded 
DIP switches with non -volatile 
memory. Permanently configuring 
the modem involves nothing more 
than telling it what settings you 
want and then issuing a "write" 
command. That's all there is to it! 
As an added bonus, since the fac- 
tory default settings are in the 
modem's firmware, resetting it is 
only a matter of issuing another 
command. The idea of storing -sys- 
tem defaults in non -volatile mem- 
ory is a great idea and we'd be 
surprised if it didn't start to show 
up in other peripheral devices. 
Printers, for example, could for 
that approach. 

The Smartmodem 2400 is a 

stand -alone unit that's set up to 
accept a standard RS -232 con- 
nector, and a group of LED's on the 
front let you keep track of the 
modem's status. 

At the moment there aren't a lot 
of dial -up services that can sup- 
port 2400 baud, but that's the way it 
used to be when 1200 baud started 
to become popular. It's only a mat- 
ter of time. And while you're wait- 
ing for your favorite bulletin 
boards to upgrade to 2400 baud, 
there are still a lot of advantages to 
the Smartmodem 2400. It has 
every possible feature you could 
want in a modem and it's incredi- 
bly easy to use. 

The manual is well written, com- 
prehensive, and goes over every 
aspect of the modem in an easy -to- 
understand, step -by -step fashion. 
The Smartmodem 2400 has a 2 year 
warrantee that can be extended to 
4 years for a $75 charge. 

The modern has a retail price of 
$899. That may seem a bit steep, 
but don't forget that every time 
you communicate at 2400 baud, 
you're cutting your connect time 
charges in half (at least)! 

Hayes products have always 
been regarded as top -of- the -line 
modems, and one look at the 
Smartmodem 2400 will tell you 
why. In everything from the pack- 
aging to the product, this modem 
will set industry standards for 
years to come. R -E 
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keep them permanently. As w ith
most modems, temporary storage
is done by keeping the configura
tion in RAM . Unl ike other mod
ems, permanent storage does not
involve setting any DIP switches!

Hayes has rep laced the dreaded
DIP switches with non-volatile
memory. Permanently configuring
the modem invo lves nothing more
than te lling it what settings you
want and then issuing a "write"
command . That's all there is to it!
As an added bonus, since the fac
to ry defau lt settings are in the
modem's firmware , resetting it is
on ly a matter of issuing another
command. The idea of stor ing-sys
tem defaults in non-vo lati le mem
ory is a great idea and we'd be
surprised if it d idn't start to show
up in other periphera l devices.
Printers , for example, could for
that approach.

The Smartmodem 2400 is a
stand-alone unit that's set up to
accept a standard RS-232 con 
nector, and a group of LED's on the
front let you keep track of the
modem's status.

At the moment there aren't a lot
of dial-up services that can sup
port 2400 baud, but that's the way it
used to be w hen 1200baud started
to become popu lar. It's only a mat
ter of t ime. And whi le you're wait
ing for your favor ite bullet in
boards to upgrade to 2400 baud ,
there are stil l a lot of advantages to
the Smartmodem 2400. It has
every possib le feature you could
want in a modem and it's incredi
bly easy to use.

The manual is well written, com 
prehensive, and goes over every
aspect of the modem in an easy-to
understand, step -by-step fashion.
The Smartmodem 2400has a2 year
warrantee that can be extended to
4 years for a $75 charge .

The modem has a retail price of
$899. That may seem a bit steep,
but don't forget that every t ime
you communicate at 2400 baud,
you're cutting your connect time
charges in half (at least)!

Hayes products h ave always
been regarded as top-of-the-lin e
modems, and one loo k at the
Smartmodem 2400 will te ll you
why. In everything from the pack
aging to the product, this modem
wi l l set industry standa rds for
years to come. R-E

the keyboard or inside running
programs. The command syntax it
self is a curious carryover from the
early days of telecommunications .
All the commands have to be pre
fixed with the letters "AT" - just like
the old Attention Codes from the
era of teletypes and paper tape .

Everything from the baud rate to
the speaker volume can be set by
using the AT commands and the
settings you select will be written
into the Smartmodem's RAM . If
the command is issued correctly,
the modem will let you know by
printing "OK" on the screen. And
if you fumble on the keyboard, the
modem will let you know by re
sponding with the word "ERROR".
In all, there are ten result codes
that the modem can put on the
screen . They range from letting
you know if a dial tone is present
on your line to whether or not the
number you're calling is busy.

Hayes has also included a series
of commands for testing both the
modem and your terminal. You
can tell the modem to do a loca l
loopback to test your equ ipment,
or loop the TELCO lines to test the
equipment on the other end. As
always, you'll get an indication on
the screen to let you know exactly
what's going on. All those mes 
sages not only make it easier to
keep track of things; if you write
your own modem software you'll
f ind that they'll go a long way to
ward cutting down your program
ming time.

Where's the DIP switch?
Configuring the modem for a

particular set of co mmunicat io n
sett i ngs is easy. All the param
eters-baud rate, bit sett ings, how
many rings to wait, etc. are stored
in memory. Howthey're stored de
pends on whether you want them
for ju st one session or decide to
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Iwatsu's Four Independent Channel Scope. 
There's 30 years of oscilloscope design 
and manufacturing experience behind the 
SS- 5710 -11 Series. Experience that translates 
to 27,000 hours MTBF. Four independent 
channels with no trace shift. A 3 year 
warranty. And that's just the beginning. 

Add up our features and you'll see no 
other scope measures up. 

The list starts with easy to read controls 
that make any Iwatsu scope, a pleasure 
to work with. 

Then there's features like excellent linearity 
for high- frequency measurement. A special 
jitterless circuit, making it easier to trigger 
signals. Independent A and B triggers for 
digital applications. Plus a guaranteed time 
difference between channels. 

More reasons for choosing Iwatsu. 
20 kV 6" CRT with auto focus 
Maximum sweep speed of 2ns 
Separate intensity controls for A & B sweep 
Wide operating temperature range from 
- 10 °C to 50 °C 
SS -5711C includes an optional counter /timer 
SS -5711D comes with DMM and counter /timer 
60MHz Model SS -5710 is our 4- channel 
scope...just $1,245 including probes, front cover 
and pouch 
SS -5710 is also available with optional 
counter /timer as well as DMM 

SS-5711D 
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ANY ENGINEER COULD LOVE. 
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SS-5711 4- Independent Channel 100 MHz Scope including probes, pouch, and front cover. $1,695. 

IWATSU INSTRUMENTS INC. 

430 COMMERCE BOULEVARD, CARLSTADT, NJ 07072 PHONE: (201) 935.5220,TWX: 710 -989 -0255 
CIRCLE 64 ON FREE INFORMATION CARD 

More reasons for choosing Iwatsu.

• 20 kV 6" CRT with auto focus
• Maximum sweep speed of 2ns
• Separate intensity controls for A & B sweep
• Wide operating temperature range from

-10°C to 50°C
• SS-5711 C includes an optional counter/timer
• SS-57110 comes with DMM and counter/timer
• 60MHz Model SS-5710 is our 4-channel

scope...just $1,245 including probes, front cover
and pouch

• SS-5710 is also available with optional
counter/timer as well as DMM

"ERE'S A FACE
ANY ENGINEER COULD LOVE.

Iwatsu's Four Independent Channel Scope.
There 's 30 years of oscilloscope design
and manufacturing experience behind the
SS-5710-11 Series. Experience that translates
to 27,000 hours MTBF. Four independent
channels with no trace shift. A 3 year
warranty. And that's just the beginning.

Add up our features and you'll see no
other scope measures up.

The list starts with easy to read controls
that make any Iwatsu scope, a pleasure
to work with.

Then there's features like excellent linearity
for high-frequency measurement. A spacial
jitterless circuit, making it easier to trigger
signals. Independent A and B triggers for
digital applications. Plus a guaranteed time
difference between channels.
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SEE -IN- THE -DARK 
HIE PHRASI: "SEEING IN THE DARK" 
is a misleading one. With the possi- 
ble exception of mystics and mu- 
tants, when the lights go out. we all 
walk into walls. Being able to see in 
the dark all depends on what you 
mean by "dark." The human eye is 
only sensitive to a very narrow hand 
of the electromagnetic spectrum, as 
shown in Fig. I . Figure 2 shows the 
e)v's relative sensitivity to wave- 
lengths in that narrow band. 

The infrared portion of the elec- 
tromagnetic spectrum is just below 
visible light and extends from about 
700 to well past 10.000 milli - 
microns. The human eye is nor- 
mally insensitive to electromag- 
netic radiation in that region. In 
order to produce a visible image 
using infrared light. then. we need 
a device that's both sensitive to in- 
frared and able to translate an in- 
frared image into one that the 
human eve can sec. One such de- 
vice is the RCA 6032 image con- 
vener tube. and that tube is the 
heart of the infrared viewer that 
we'll show you how to build. 

The 6032 can be thought of as 

being divided into two pans. The 
front end is a photosensitive cath- 
ode that responds to infrared radia- 
tion in the range of 500 to 1200 
millimicrons. Whatever image is 
focused on the cathode is reversed 
left -to -right and passed on to the 
second part of the tube. That is a 

small fluorescent screen on which 
the visible image is formed. Focus- 
ing the image on the screen is done 
electrostatically -a voltage is applied to 
the focus ring at the tube's center and 
controls the convergence and divergence 
of the electrons being aimed at the 
screen's phosphor. That is similar to the 
way the electron gun is focused in a televi- 
sion set. 

Building the viewer 
The schematic of our viewer is shown 

in Fig. 3. As you can see. the circuit's 
only job is to produce the voltages that the 
image converter tube needs to operate. 
Before we start talking about how the cir- 
cuit works and what's needed to actually 
build it, there are two things that have to 
be said. 

CAUTION! The tube needs about 
12,000 volts to operate, and 12,000 volts 
is a very serious amount of voltage! Be- 
cause of that, the utmost care must be 

VIEWER 
ROBERT GROSSBLATT 

"See in the dark" 
with this easy -to -build 

infrared viewer! 

observed when working with this cir- 
cuit. Any carelessness is dangerous, 
and could very possibly be fatal. BE 
VERN', VERY CAREFUL! 

That caution should be taken seriously, 
even though the circuit is powered by a 9- 
volt battery. That's because our power 
supply is capable of producing as much as 
15,000 volts from a fresh battery. Also, 
although the tube only needs a handful of 
microamps to operate. the supply can pro- 
duce over 200 microamps. There's a 
world of difference between 200 micro- 
amps at 10 volts and 200 microamps at 
15,000 volts! Once again, 15,000 volts 
can be lethal, even if the current is negligi- 
ble. Be careful! 

Secondly, the tube itself is made of 
glass and, just as any other type of elec- 
tronic tube, it contains a vacuum. Al- 
though the glass is thick and the tube is 

strong, the tube will implode if 
punctured. Now, flying glass from 
such an occurrence is bad enough. 
but the phosphor on the screen can 
do you a lot of damage if it gets into 
a cut. To avoid any problems, han- 
dle the tube carefully and when you 
solder the high - voltage leads on the 
tube, make sure the iron is in con- 
tact with the tube for as short a time 
as possible. Tin the wire ahead of 
time and never -repeat. never - 
solder near the tube's glass seals. 

Keeping those warnings in mind, 
let's take a look at the circuit. 

The first stage of the power sup- 
ply is an oscillator formed basically 
by Ql. Q2, and part of the primary 
of TI. Resistor RI keeps the circuit 
unbalanced so that oscillation will 
start when power is first applied. 
Thc base current for the transistors 
is produced by induction in TI and 
is limited by R2. The switching ac- 
tion of the transistors causes the 
induced voltage in TI to switch po- 
larity and that alternatively turns on 
QI and Q2 in turn. The two diodes, 
DI and D2, are steering diodes for 
the base current. 

When SI is closed. current flows 
through RI and TI. The base drive 
for the transistors comes from TI's 
stand -alone winding. Because the 
two transistors are being driven out 
of phase, the circuit begins to oscil- 
late. That causes an induced volt- 
age to appear across TI's second- 
ary. How great that voltage will be 
depends on how much voltage is 
available from the battery. Assum- 

ing that the battery is between 7 and 9 
volts, the induced voltage on TI 's second- 
ary will be between 200 and 300 volts. 

That voltage is rectified by the full - 
wave bridge made from diodes D3 to D6. 
Capacitor C2 is charged through D7 and 
R3, setting the stage for the next part of 
the circuit's operation. Transistor Q3 is 
the center of a timing circuit with an R -C 
constant determined by the values of R6, 
R7, and C3. The 15- microsecond pulse 
produced by that part of the circuit fires 
SCR I , and causes C2 to discharge, induc- 
ing a high - voltage pulse in the secondary 
of T2. That voltage is rectified by D9. 

The voltage produced by the discharge 
of C2 is boosted by the inductance of T2's 
primary and that negative overshoot 
causes the SCR to turn off. As soon as the 
SCR turns off, the whole process starts all 
over again. 

SEE-IN-THE-DARK
THE PHRASE " SE EI NG IN TH E DARK"

is a m isleading one. With the possi
ble exception of myst ics and mu
tants , when the lights go out, we all
walk into walls. Being able to see in
the dark all depends on what you
mean by " dark. " The human eye is
only sensitive to a very narrow band
of the electromagnetic spectrum, as
shown in Fig. I. Figure 2 shows the
eye's relative sensitivity to wave
lengths in that narrow band .

The infrared portion of the elec
tromagnetic spectrum is just below
visible light and extends from about
700 to well past 10,000 mill i
micro ns. The hum an eye is nor
mally insensiti ve to electromag
netic radiation in that region . In
order to produce a visible image
using infrared light, then, we need
a device that 's both sensitive to in
frared and able to translate an in
frare d image into one that the
human eye can see . One such de
vice is the RCA 6032 image con
verter tube, and that tube is the
heart of the infrared viewer that
we' ll show you how to build .

The 6032 can be thought of as
being divided into two parts. The
front end is a photosensitive cath-
ode that responds to infrared radia-
tion in the range of 500 to 1200
millimicrons. Whatever image is
focused on the cathode is reversed
left-to-right and passed on to the
second part of the tube . That is a
small fluorescent screen on which
the visible image is formed. Focus-
ing the image on the screen is done
electrostatically-a voltage is applied to
the focus ring at the tube's center and
control s the convergence and divergence
of the electro ns being aime d at the
screen's phosphor. That is similar to the
way the electron gun is focused in a televi
sion set.

Building the viewer
The schematic of our viewer is shown

in Fig. 3 . As you can see, the circuit's
only job is to produce the voltages that the
image converter tube needs to operate.
Before we start talking about how the cir
cuit works and what's needed to actually
build it, there are two things that have to
be said.

CAUTION! The tube needs about
12,000volts to operate, and 12,000 volts
is a very ser ious amount of voltage! Be
cause of that, the utmo st care must be

VIEWER
ROBERT GROSSBLATT

"See in the dark "
with this eesy-to-buiki

infrared viewer!

observed when working with this cir
cuit. Any carelessness is dangerous,
and could very possibly be fatal. BE
VERY, VERY CAREFUL!

That caution should be taken seriously,
even though the circuit is powered by a 9
volt battery. That' s beca use our power
supp ly is capable of producing as much as
15,000 volts from a fresh battery. Also ,
although the tube only needs a handful of
microamps to operate, the supply can pro
duce over 200 microamps . There 's a
world of difference between 200 micro
amps at 10 volts and 200 microamps at
15,000 volts! Once again, 15 ,000 volts
can be lethal , even if the current is negligi
ble. Be careful!

Secondly, the tube itself is made of
glass and, just as any other type of elec
tronic tube , it conta ins a vacuum. Al
though the glass is thick and the tube is

strong, the tube will implode if
punctured . Now, fiying glass from
such an occurrence is bad enough,
but the phosphor on the screen can
do you a lot of damage if it gets into
a cut. To avoid any problems, han
dle the tube carefully and when you
solder the high-voltage leads on the
tube, make sure the iron is in con
tact with the tube for as short a time
as possible . Tin the wire ahead of
time and never-repeat , never
solder near the tube's glass seals.

Keeping those warnings in mind,
let' s take a look at the circuit.

The first stage of the power sup
ply is an oscillator formed basically
by QI, Q2, and part of the primary
of Tl. Resistor RI keeps the circuit
unbalanced so that oscillation will
start when power is first applied.
Thebase current for the transistors
is produced by induction in Tl and
is limited by R2. The switching ac
tion of the transistors causes the
induced voltage in TI to switch po
larity and that alternat ively turns on
QI and Q2 in turn . The two diodes,
Dl and D2, are steering diodes for
the base current.

When SI is closed , current flows
through RI and Tl. The base drive
for the transistors comes from TI 's
stand-alone winding. Because the
two transistors are being driven out
of phase , the circuit begins to oscil
late . That causes an induced volt
age to appear across TI 's second
ary. How great that voltage will be
depends on how much voltage is
available from the battery. Assum-

ing that the battery is between 7 and 9
volts, the induced voltage on TI 's second
ary will be between 200 and 300 volts.

That voltage is rectified by the full
wave bridge made from diodes D3 to D6.
Capacitor C2 is charged through D7 and
R3, setting the stage for the next part of
the circuit's operation. Transistor Q3 is
the center of a timing circuit with an R-C
constant determined by the values of R6,
R7, and C3. The IS-microsecond pulse
produced by that part of the circuit fires
SCRI, and causes C2 to discharge , induc
ing a high-voltage pulse in the secondary
of T2. That voltage is rectified by D9.

The voltage produced by the discharge
of C2 is boosted by the inductance of T2's
primary and th at negat ive ove rshoot
causes the SCR to turn off. As soon as the
SCR turns off, the whole process starts all
over again.
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The image- converter tube requires a 

high voltage in order to focus the image on 
the fluorescent screen. That voltage is ap- 
plied via a voltage -divider circuit made up 
of R8 and R9. Don't forget that by the 
time power gets up to the tube. we're 
talking about some 12.000 volts at fairly 
high peak- current values. The values for 
those two resistors are extremely high be- 
cause only flea power is needed at the 
focus ring of the tube. Excessive current 
can destroy the tube. so the resistor values 
are probably higher than you've ever seen 
before. 

Getting the tube to produce a sharp 
image is a matter of providing the right 
wltage at the focusing ring. The value of 
2000 megohms for R9 can be considered a 

final value. but the voltage will have to be 
adjusted by daisy- chaining resistors to- 
gether to form R8. A value of 200 
megohms is a good starting point; the 
optimum value. which varies from tube to 
tube, will be within 15% of that. 

If the operation of the power supply 
seems familiar to you, its probably be- 
cause the same basic principles are used in 
the design of most automobile capacitive 
discharge systems. The same sort of 
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pulsed high voltage is needed to make the 
spark plugs fire. And if you've ever fooled 
around under the hood of a car. you know 
that you can be knocked over backward by 
the juice at the plugs. Once again: BE 
CAREFUL WHEN YOU ARE WORK- 
ING WITH THE HIGH VOLTAGES 
INVOLVED IN THIS PROJECT. 

Construction 
Building the circuit for the infrared 

viewer is relatively straightforward and 
can be done on either a perfboard or PC 
board. We recommend using a PC board: 
an appropriate pattern is provided in our 
"PC Service" section. on page 78. and 
the corresponding parts -placement di- 
agram in Fig. 4. 

Whatever method you choose, because 
we're dealing with high voltages, there 
are several considerations that are dif- 
ferent from a low-voltage circuit: 

All solder joints must be clean and 
shiny. Because of the voltages involved. 
anything less than a perfect joint will 
cause arcing. 

Leads must be absolutely cut as short as 

possible. 
All the components on the board. and 

especially those that follow Ti. should be 
locked in position with paraffin, varnish. 
or high - voltage putty. 

The first step is to mount and solder the 
components onto the board. Do not. 
however. mount the high -voltage pomion 
of the circuit (T2 and the circuitry on the 
secondary side of that transformer). Be- 
fore building that part of the circuit. you 
need to verify that the balance of the proj- 
ect is operating correctly. When you 
mount the components on the board. pay 
attention to the polarities of the diodes and 
capacitors. Make sure that the transistors 
are correctly oriented and the transformer 

R9
2000
MEG

TO603:
IMAGE TUBE
(SEE TEXT)
~

4

3

T2

II

R4
loon

02
lN4002

Rl
10K

Cl
10jlF/
25V

+

R7
2.2K

R5
wonR6

lOOK

01
l N4002

01
2N2222

(SEE
TEXT)

R8
200MEG

(SEE
TEXT)

'---v-----'-'
TO
FO CUS
COI L

FIG. 3-THIS POWER SUPPLY can produce up to 15,000 volts from a sin gle 9-vol t nickel-cadmium
battery.

The image-converte r tube requires a
highvoltage in order to focus the image on
thefluorescent screen. That voltage is ap
plied via a voltage-divider circuit made up
of R8 and R9. Don' t forget that by the
time power gets up to the tube, we're
talk ing about some 12,000 volts at fairly
high peak-current values . The values for
those two resistors are extremely high be
cause only flea power is needed at the
focus ring of the tube. Excessive current
can destroy the tube, so the resistor values
are probab ly higher than you've ever seen
before.

Gettin g the tube to produce a sharp
image is a matter of providing the right
voltage at the focusing ring. The value of
2000 megohms for R9 can be considered a
fi nal value, but the voltage will have to be
adjusted by daisy-chaining resistors to
gether to form R8. A value of 200
megohms is a good starting point; the
optimum value, which varies from tube to
tube, will be within 15% of that.

If the operation of the power supply
seems familiar to you, it's probably be
cause the same basic principles are used in
the design of most automobile capacitive
discharge sys tems . The same sort of
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leads are properly identified. Do your sol- 
dering only when you're sure that every- 
thing is correct. 

The next step is to verify that everything 
to this point is operating correctly. Con- 
nect the leads from an ohmmeter to the 
battery clips and press SI. That is an easy 
way to make sure you don't have a short 
across the power supply. If that checks out 
fine. connect the power leads to a 6 -volt 
supply and measure D7's anode voltage. 
You should see about 175 volts there. and 
the drain on the 6 -volt supply should be no 
more than 75 mA. Be very cautious when 
you're taking those measurements. It may 
seem that 175 volts is a long way from 
15,000 volts. but that voltage can still do a 

bit of damage. 
Once everything checks out, you can 

mount and wire the rest of the circuit. If 
you don't get the proper readings. check 
your connections on the board again. The 
circuit is simple enough for you to be able 
to find your mistake without too much 
irritation. 

Take the high - voltage leads and tape 
them down so that they're about a quarter 
of an inch apart. Connect the circuit to the 
6 -volt source again and you should see 

sparking at the output. You have to adjust 
R6 for the minimum spark rate. If you 
watch the current draw. you should see it 
drop as the sparking rate is reduced. 

Once again a word of caution. Anytime 
you're adjusting a circuit that produces 
high voltage. you want to be absolutely 
sure to isolate yourself from the board. 
That means that a metal -bladed screw- 
driver. or anything else metal. for that 
matter. to make adjustments is a definite 
no -no. And contrary to popular belief, 
you don't want to use a wooden anything 
either. High voltages do weird things and 
that includes traveling through anything 
that is even the least bit conductive. Wood 
is porous. can absorb moisture from the 
air: the result can very well be you lying 
on the floor! 

Once you've finished assembling the 
high voltage supply and you're sure it 
works, you're ready to tackle the image 
converter tube. But just as there was for 
the power supply. there are some precau- 
tions to keep in mind for this part of the 
assembly as well. 

When you're soldering connections to 
the various rings on the tube. do it as 

quickly as possible. Tin the wires before 
you solder the connections. If you apply 
too much heat for too long, youll destroy 
the glass -to -metal seals on the tube. 

The tube is made of glass and contains 
a vacuum. The weakest points on the tube 
are at the small areas where the glass was 
sealed after the tube was assembled. keep 
your iron and any solder away from the 
glass in general and those seals in par- 
ticular. The glass can implode and the 
phosphor coating on the screen can cause 
you a great deal of trouble. 

rio. D-JCVCHNL rICJW iv Will rlceo to De Oalsy-Cnalneo IO oolaln we ValUC neeoeo Tor no. 

With those precautions in mind, solder 
R9 between the focus ring and the ring 
surrounding the fluorescent screen. Once 
you've done that. solder short pieces of 
wire to the ring surrounding the objective 
end of the tube and another point on the 
focus ring. Temporarily connect R8 
across those pieces of wire as well as the 
high voltage leads from the power supply. 
Make sure that the lead coming from the 
D9 -C4 junction on the power supply 
board is connected to the R8 /objective 
end of the imaging tube and the other lead 
is connected both to ground on the board 
and the R9 /eyepiece end of the tube. 

Vv'hen you've made sure that everything 
is hooked up properly, apply power to the 
circuit and you should sec the phosphor at 
the eyepiece end of the tube glow with a 
green light. Turn off the power and fasten 
a piece of window screening flush against 
the objective end of the tube. Re -apply 
power and you should see an image of the 
screening on the phosphor screen. Your 
next step is to adjust the value of R8 to 
make the image as sharp as possible. 
Varying the voltage at the focusing ring 
changes the electrostatic focus of the 
tube. You'll have to experiment with a 

number of resistor combinations to find 
the value that produces the sharpest focus. 
As we said before. 200 mcgohms is the 
nominal value and the correct value for 
your tube is probably within plus or minus 
15 percent of that. 

Once you've daisy chained the resistors 
together and soldered them to the imaging 
tube (see Fig. 5). you have only one more 
final test to do before you can call it a 

wrap. Turn out the lights and apply power 
to the circuit again. What you're looking 
for here is evidence of high voltage leaks. 
Those will show up as small sparks or 
"corona." Note the places where they 

show up and turn the power off. Wait a 

second or so for the circuit to discharge. 
then insulate those areas with high -volt- 
age putty. 

Believe it or not. once you've made 
sure that the focus is as sharp as you can 
make it, (or is at least acceptable to you), 
and there's no evidence of corona, the 
project is completed. 

Now we come to the question of the 
case. You need a focusing lens in front of 
the tube and a viewing lens at the rear. In 
order for the front lens to focus a sharp 
image on the tube's objective, both the 
tube and the lens have to be on the same 
axis. And the same conditions apply to the 

MEASURING WAVELENGTH 

Whenever you're talking about the elec- 
tromagnetic spectrum. some confusion 
can arise over the units used to refer to the 
wavelength of the radiation. 

As you move up the spectrum from DC 
toward daylight. the frequency of the radi- 
ation will increase and the wavelength will 
decrease. Those two measurements are 
related by -c. the speed of light through: a 

= K(f c) 
where A is the wavelength, f is the frequen- 
cy in Hertz. c is the speed of light. and K is 
a constant determined by the medium 
through which the radiation is travelling. 

Although you can refer to the wave- 
length in meters. by the time you get up to 
the visible part of the spectrum. the wave- 
lengths are pretty small. Green light, for 
example, has a wavelength of about 550 

10 9 meters. The two most common 
units of measurement for the upper 
reaches of the spectrum are the milli - 
micron (10-9 meters) and the Angstrom 
(10 to meters). The latter is named after 
the 19th- century Swedish physicist A. J. 
Angstrom. 
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FIG. 5-SEVERAL RESISTORSwill need to be daisy-chai ned to obtai~ the value needed for RB.

leads are properly identi fied . Do your sol
dering only when you 're sure that every
thing is correct.

The next step is to verify that everything
to this point is operating correc tly. Con
nect the leads from an ohmmeter to the
battery clips and press 5 1. That is an easy
way to make sure you don ' t have a short
across the power supply. If that checks out
fine, connect the power leads to a 6-volt
supply and measure DT s anode voltage .
You should see about 175 volts there , and
the drain on the 6-volt supply should be no
more than 75 rnA. Be very cautious when
you' re taking those measurements . It may
seem that 175 volts is a long way from
15,000 volts , but that voltage can still do a
bit of dama ge.

Once everythin g checks out, you can
mount and wire the rest of the circuit. If
you don't get the proper readin gs, check
your conn ections on the board again. The
circuit is simple enough for you to be able
to find your mistake without too much
irritation.

Take the high- voltage leads and tape
them down so that they're about a quarter
of an inch apart . Connect the circuit to the
6-volt source again and you should see
sparking at the output. You have to adjust
R6 for the minimum spark rate . If you
watch the current draw, you should see it
drop as the sparking rate is reduced .

Once again a word of caution. Anytime
you' re adjusting a circuit that produces
high voltage , you want to be absolutely
sure to isolate yourself from the board.
That means that a metal-bladed screw
driver, or anything else metal , for that
matter, to make adjus tments is a definite
no-n o. And contrary to popul ar belief,
you don 't want to use a wooden anything
either. High voltages do weird things and
that includes traveling through anything
that is even the least bit conductive . Wood
is porous, can absorb moisture from the
air; the result can very well be you lying
on the floor!

Once you 've finished assembling the
high voltage supply and you're sure it
works, you're ready to tackle the image
converter tube . But just as there was for
the power supply, there are some precau
tions to keep in mind for this part of the
assembly as well.
• When you're soldering connectio ns to
the various rings on the tube, do it as
quickly as possible . Tin the wires before
you solder the con nections. If you apply
too much heat for too long , you ' ll destroy
the glass-to-metal seals on the tube .
• The tube is made of glass and contains
a vacuum. The weakest points on the tube
are at the sma ll areas where the glass was
sealed after the tube was assembled . Keep
your iron and any solder away from th e
glass in gener al and those sea ls in par
ticular. The glass can implode and the
phosphor coating on the screen can cause
you a great deal of troub le .

With those precautions in mind , solder
R9 between the focus ring and the ring
surrounding the fluoresce nt screen. Once
you've done that , solder short pieces of
wire to the ring surrounding the objec tive
end of the tube and another point on the
foc us r ing . Temporar il y co nnec t R8
across those pieces of wire as well as the
high voltage leads from the power supply.
Make sure that the lead coming from the
D9-C4 junction on the power supp ly
board is connected to the R8/objective
end of the imaging tube and the other lead
is connected both to ground on the board
and the R9/eyepiece end of the tube .

When you've made sure that everything
is hooked up properl y, apply power to the
circ uit and you should see the phosphor at
the eyepiece end of the tube glow with a
green light. Turn off the power and fasten
a piece of window screening flush aga inst
the objective end of the tube . Re-apply
power and you should see an image of the
screening on the phosphor screen. Your
next step is to adjust the value of R8 to
make the image as sharp as possible.
Varying the voltage at the focusing ring
changes the elec trostat ic focus of the
tube. You'll have to experiment with a
number of resistor combination s to find
the value that produce s the sharpest focus .
As we said before, 200 megohms is the
nomi nal value and the correc t value for
your tube is probably within plus or minus
15 percen t of that.

Once you've daisy chained the resistors
together and soldered them to the imaging
tube (see Fig. 5), you have only one more
final test to do before you can call it a
wrap . Turn out the lights and apply power
to the circuit again. What you' re looking
for here is evidence of high voltage leaks.
Those will show up as small sparks or
"corona ." Note the places where they

show up and tum the power off. Wait a
second or so for the circuit to discharge ,
then insulate those areas with high-volt
age putty.

Believe it or not , once you've made
sure that the focus is as sharp as you can
make it, (or is at least acceptable to you),
and there's no evidence of corona, the
project is completed.

Now we come to the question of the
case . You need a focusing lens in front of
the tube and a viewing lens at the rear. In
order for the front lens to focus a sharp
image on the tube 's objective , both the
tube and the lens have to be on the same
axis. And the same conditions apply to the

MEASURING WAVELENGTH

Whenever you're talking about the elec
tromag netic spectrum, some confusion
can arise over the units used to refer to the
wavelength of the radiation.

As you move up the spectrum from DC
toward daylight, the frequency of the radi
ation will increase and the wavelength will
decrease. Those two measurements are
related by "c," the speed of Iightthrough: >..

= K(f/c)
where >.. is the wavelength, f is the frequen
cy in Hertz, c is the speed of light, and K is
a cons tant determined by the med ium
through which the radiation is travelling.

Although you can refer to the wave
length in meters, by the time you get up to
the visible part of the spectrum , the wave
lengths are pretty small. Green light, for
example, has a wavelength of about 550
x 10-9 meters. The two most common
units of measurement for the upper
reaches of the spectrum are the mill i
micron (10-9 meters) and the Angstrom
(10- 10 meters). The latter is named after
the 19th-century Swedish physicist A. J.
Angst rom.
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RUBBER 
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FLASHLIGHT 
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with an infrared filter for use as a source of infrared light. 

viewing lens at the rear. The easiest solu- 
tion to the problem is to use a piece of 
tubing to hold the whole assembly. PVC 
tubing is perfect for that purpose. 

A length of 21 -inch diameter PVC will 
hold the imaging tube if you shim the ends 
with 2% -inch tubing. The same 2% -inch 
tubing can also be used to mount the front 
and rear lenses. Use set screws to hold the 
2% -inch tubes inside the main PVC en- 
closure. 

One appropriate case is shown in Fig. 
6. The optics in that unit are encased as 

just described. The PVC handle contains 
the power supply board and the battery. 
Once the board is mounted. cut a hole out 
over SI so that it can be conveniently 
pressed. To prevent accidental contact 
with the board, slide a flexible rubber 
sheath (a section from on old bicycle tire 
inner tube will do) over the handle so that 
the hole is covered. 

Note that there is nothing critical about 
the case. When designing and building a 

case for your unit. the only precaution is 
to make sure that no extraneous light can 
leak inside the tube. because that will 
degrade the quality of the image. Black 
tape or putty can take care of any light 
leaks. 

Once you have the viewer assembled, 
you're ready to explore the world of in- 

!cared light. its interesting, and somehow 
reassuring, to watch a television remote 
control. Yes. they really do put out bright 
flashes of previously invisible infrared. If 
you put an infrared filter in front of a 

flashlight. you'll be able to see in the dark 
by using the flashlight and peering 
through the viewer. (You'll note that the 
unit shown has such a flashlight mounted 
on it. That flashlight serves as an infrared 
light source. Also note that once the in- 
frared filter is in place; the light emitted by 
the flashlight can not be seen by the naked 
eye.) Deep infrared filters are expensive 
but a piece of unexposed but developed 
Kodachrome will do almost as well. Use 
the ends that come back in the box along 
with your developed slides. 

Infrared energy is also produced by 
heat. You can prove that by getting a 

steam iron nice and hot and putting it next 
to a piece of newspaper. Turn out the 
lights. look through the viewer. and you'll 
be able to read by the heat of the iron. 

As to the quality of the image you see 

using the viewer, there are two limiting 
factors. Those are the "brightness" of the 
infrared source, and the quality of the 
optics used. 

Turning first to the brightness of the 
source, the unit shown uses a common 
flashlight as described. That should be 

PARTS LIST 

All resistors L. watt. 10 °° unless noted 
R1- 10.000 ohms 
R2 -1000 ohms 
R3 -4700 ohms 
R4. R5-100 ohms 
R6- 100.000 ohms. potentiometer 
R7 -2200 ohms 
R8-200 megohms. see text 
R9 -2000 megohms. see text 
Capacitors 
C1 -1011F. 25 volts. electrolytic 
C2 -11.1.F, 400 volts. electrolytic 
C3 -11F, 25 volts, electrolytic 
C4- .001µF. 15 kV. ceramic 
Semiconductors 
Q1, Q2- 2N2222 NPN transistor 
Q3- 2N2646 FET transistor 
D1, D2- 1N4002 
D3 D8- 1N4007 
D9- MX200EP. 20 -kV diode 
SCR1 -C107D 
Other components 
B1 -9 -volt nickel cadmium battery 
S1 -SPST. momentary pushbutton. nor- 

mally open 
T1 -12 to 400 volts. 10kHz switching 

transformer 
T2 -11 kV pulse transformer. 400 -volt pn- 

mary 
Miscellaneous: 6032 image tube (RCA). 
PC board. PVC tubing for case. focusing 
and viewing lenses. battery clip, flashlight. 
wire. solder. etc. 

The following are available from Infor- 
mation Unlimited. PO Box 716, 
Amherst. NH 03031: Complete kit. in- 
cluding case and basic lenses. but 
minus the 6032 image tube. 599.50: 
6032 image tube. S49.50: assembled 
and tested unit S199.50: power board 
kit S34.50: assembled power board. 
S49.40: T1 alone. S14.50: T2 alone, 
515.50: 09 alone, 52.50: C4 alone. 
S3.00: optional 75mm telephoto focus- 
ing lens with iris adjustment and C- 
mount, S125.00: optional 50mm wide - 
angle focusing lens with C- mount, 
$95.00. 

sufficient in most cases. If not. a brighter 
source of light can be substituted. as long 
as an infrared filter is used as outlined 
above. 

The optics (lenses) are much more crit- 
ical. The standard optics supplied with the 
kit offered by the source mentioned in the 
Parts List are adequate for most hobbyist 
applications. If you require images with 
more sharpness and clarity. however. you 
will need to use higher quality. and more 
expensive lenses. Such lenses are also 
available from the source given in the 
Parts List. 

The uses of infrared imaging are end- 
less and eye opening. If you want to find 
out more about the subject. Kodak pub- 
lishes a wonderful booklet called "Ap- 
plied Infra Red Photography." Write to 
Kodak, Consumer Markets Division, 
Rochester, NY 14650. R -E 

All res istors Y4watt, 10% unless noted
R1-10,000 ohms
R2-1000 ohms
R3-4700 ohms
R4, R5-100 ohms
R6-100,OOO ohms, potentiometer
R7-2200 ohms
R8-200 megohms, see text
R9-2000 megohms, see text
Capacitors
C1-10J.lF, 25 volts, electrolytic
C2-1 J.lF, 400 volts, electrolytic
C3-1J.l F, 25 volts, electrolytic
C4-.001 J.lF, 15 kV, ceramic
Semiconductors
Q1, Q2-2N2222 NPN transistor
Q3-2N2646 FET transistor
01, 02-1N4002
D3--08-1N4007
09-MX200EP, 20-kVdiode
SCR1-G1070
Other components
81-9-volt nickel cadmium battery
S1-SPST, momentary pushbutton, nor-

mallyopen
T1-12 to 400 volts , 10kHz SWitching

transformer
T2-11 kVpulse transformer, 400-voltpri-

mary
Miscellaneous: 6032 image tube (RCA),
PC board, PVCtubinq for case , focusing
and viewinglenses, batteryclip,flashlight,
wire, solder, etc.

The following are available from Infor
mation Unlimited , PO Box 716 ,
Amherst, NH 03031: Complete kit, in
cluding case and basic lenses, but
minus the 6032 image tube, 599.50;
6032 image tube, 549.50; assembled
and tested unit $199.50; power board
kit 534.50; assembled power board,
$49.40; T1 alone, 514.50 ; T2 alone,
$15.50; 09 alone, $2.50 ; C4 alone,
$3.00; optional 75mm telephoto focus
ing lens with iris adjustment and C
mount, $125.00; optional 50mm wide
angle focusing lens with c-mount,
$95.00.

PARTS LIST

sufficient in most cases . If not , a brighter
source of light can be substituted, as long
as an infrared filter is used as outlined
above.

The optics (lenses) are much more crit
ical . The standard optics supplied with the
kit offered by the source mentioned in the
Parts List are adequate for most hobb yist
applications. If you require images with
more sharpness and clarity, however, you
will need to use higher quality, and more
expe nsive lenses. Such len ses are also
available from the source given in the
Parts List.

The uses of infrared imaging are end
less and eye openi ng . If you want to find
out more about the subject, Kodak pub
lishes a wonderful booklet called "Ap
plied Infra Red Photography." Write to
Kodak , Consumer Markets Division ,
Rochester, NY 14650. R-E

RUBBER
SLEEVE

frared light. It's interesting , and somehow
reassuring , to watch a television remote
control. Yes, they really do put out bright
flashes of previously invisible infrared . If
you put an infrared filter in front of a
flashlight, you 'll be able.to see in the dark
by using the fl ash light and peering
through the viewer. (You'll note that the
unit shown has such a flashlight mounted
on it. That flashlight serves as an infrared
light source . Also note that once the in
frared filter is in place; the light emitted by
the flashlight can not be seen by the naked
eye.) Deep infrared filters are expensive
but a piece of unexposed but developed
Kodachrome will do almost as well. Use
the ends that come back in the box along
with your developed slides.

Infrared energy is also produced by
heat. You can prove that by ge tting a
steam iron nice and hot and putti ng it next
to a piec e of newspaper. Turn out the
lights , look through the viewer, and you' ll
be able to read by the heat of the iron.

As to the qua lity of the image you see
using the viewer, there are two limiting
factors . Those are the " brightness" of the
-infrared source, and the quality of the
optics used .

Turnin g first to the brightness of the
source , the unit shown uses a common
flashlight as described. That should be

viewing lens at the rear. The easiest solu
tion to the problem is to use a piece of
tubing to hold the whole assembly. PVC
tubing is perfect for that purpo se .

A length of 2Y2-inch diameter PVC will
hold the imaging tube if you shim the ends
with 23f8-inch tubing . The same 23J8-inch
tubing can also be used to mount the front
and rear lenses. Use set screws to hold the
23f8-inch tubes inside the main PVC en
closure .

One appropriate case is shown in Fig .
6. The optics in that unit are encased as
ju st described . The PVC handle contains
the power supply board and the battery.
Once the board is mounted , cut a hole out
over Sl so that it can be conveniently
pressed . To prevent accident al contact
with the board, slide a flexible rubber
sheath (a section from on old bicycle tire
inner tube will do) over the handle so that
the hole is covered .

Note that there is nothing cr itica l about
the case. When designing and building a
case for your unit, the only precaution is
to make sure that no extraneous light can
leak inside the tube , because that will
degrade the quality of the image . Black
tape or putty can take care of any light
leaks.

Once you have the viewer assembled,
you' re ready to explore the world of in-

FIG.6-THOUGHTHE CASE is not critical, here is one that works well. The flash light at the top is fitted
wit h an infrared filter for use as a source of infrared light.

rll~~J-r----------- --,.-FLASHLIGHT
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Hooking Up your VCR 
Hook -up that video recorder 
the right way, and get the most out of your home video system. 

CARL LARON 
ASSOCIATE EDITOR 

SO, YOU FINALLY BROKE DOWN AND 
bought yourself a VCR. Now that it's 
home. uncrated, and set up on a stand. it 
is time to hook it up to your antenna or 
cable system, and your TV. Sounds like a 

simple enough task, and maybe it is. 
But then again, maybe it is not. That's 

especially true when you are dealing with 
cable -TV setups. Unless a cable -TV set- 
up is wired correctly. you will lose one of 
the most attractive benefits of VCR 
ownership -the ability to watch one 
channel while recording another. 

Finally, keep in mind that the VCR has 
a built in RF modulator. That, in essence, 
is a miniature TV transmitter. Thus, if the 
VCR is hooked up incorrectly -that is, its 
output is connected directly to a TV an- 
tenna -the output may very well be 
broadcast to your neighbors. That. of 
course, is a violation of FCC rules. And, 
it might get your neighbors annoyed if 
they don't care for your choice in pro- 
gramming. 

In this article. we are going to show you 
the ins and outs of VCR hookups. ranging 
from the most simple to the very compli- 
cated. When we deal with cable hook- 
ups, both cable -ready and non- cable- 
ready. TV's and VCR's will be covered. 

Tools of the trade 
As with any other job. there are certain 

"tools" you will need to get things done 
right. In VCR hookups, those tools con- 
sist of the various cables. adapters, split - 
ters, and switches that an installation 
might call for. 

Figure I shows the two types of cable 
you might need. In Fig. I -a, a length of 
75 -ohm coax cable is shown; in Fig. l-b, a 

length of 300 -ohm twin -lead is shown. 
The coax is used to connect the VCR's 

75 -ohm VHF output terminal to the set. 
While most newer sets are provided with a 

75 -ohm cable input (F- connector), many 
still use the familiar 300 -ohm. two screw - 
terminal inputs, for use with twin lead. In 
such cases. the coax must be terminated 
with a 75- ohm -to -300 -ohm adaptor, such 
as the one shown in Fig. 2. 

Most VCR's use 300 -ohm two screw - 
terminal outputs for the UHF -out connec- 
tion. As such. it is most convenient to use 
standard twin lead to route a UHF signal 
from the VCR to the TV. 

For the most part, twin lead is also used 
as the lead -in wire from the antenna to the 
sit. To adapt the twin lead for connection 
to a VCR's 75 -ohm input, a 300-ohm- 

A/8 
SWITCH 2 

OUT 

FIG. 1 -TWO TYPES OF CABLE might be used in 
a home video setup. Those are 75 -ohm coaxial 
cable, shown in a. or 300 -ohm "twin -lead '. 
shown in b. 
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Hooking Up your VC"
Hook-up that video recorder
the right way, and get the most out of your home video system.

CARL LARON
ASSOCIATE EDITOR

so, YOU F INA LLY B RO K E DOWN AND

bought yoursel f a VCR . Now that it' s
home, uncrated, and set up on a stand , it
is time to hook it up to your antenna or
cable system , and your TV. Sounds like a
simpl e enough task , and maybe it is.

But then aga in, maybe it is not. That' s
especially true when you are dealin g with
cable-TV setups . Unless a cable-TV set
up is wired correctly, you will lose one of
th e most attractive benefit s of VCR
ow ne rs hip- the ability to wa tch one
ch annel while recording another.

Finally, keep in mind that the VC R has
a built in RF modul ator. Th at , in essence,
is a mini ature TV transmitter. Thus , if the
VC R is hooked up incorrectly-that is, its
output is connec ted directly to a TV an
tenn a-the output may very we ll be
broadcast to your neighbors . That , of
course, is a violation of FCC rules. And,
it might get your neighb ors annoyed if
they don 't care for your choice in pro
gramming.

In this article, we are go ing to show you
the ins and outs of VCR hookups, ranging
from the most simple to the very compli
cated. When we deal with cabl e hook
ups , both cable-ready and non-cable
ready, TV 's and VCR's will be covered .

Tools of the trade
As with any other job , there are certain

"tools" you will need to get thing s done
right. In VCR hookups, those tools con 
sist of the various cables , adapt ers, split
ter s , and switches that an installa tion
might call for.

Figure I shows the two types of cable
you might need . In Fig. I-a , a length of
75-ohm coax cable is shown; in Fig . I-b , a
length of 300-ohm twin-l ead is shown.

The coax is used to connect the VCR 's
75-ohm VHF output terminal to the set.
While most newer sets are provided with a
75-ohm cable input (F-connector), many
sti ll use the famil iar 300 -ohm, two screw
terminal input s, for use with twin lead . In
such cases, the coax must be termin ated
with a 75-ohm -to-300-ohm adap tor, such
as the one shown in Fig. 2.

Most VCR 's use 300-ohm two screw
termin al outputs for the UHF-o ut connec 
tion . As such, it is most con ven ient to use
standard twin lead to route a UHF signal
from the VCR to the TV.

For the most part , twin lead is also used
as the lead -in wire from the antenna to the
set , To adapt the twin lead for conn ection
to a VCR's 75-ohm input, a 300 -ohm-

a

b

FIG.1-TWOTYPESOFCABLE might be used in
a home video setup. Those are 75-ohm coaxial
cable, shown in a, or 300-ohm " twin-lead" ,
shown In b.
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FIG. 2 -A 75- OHM -TO -300 -OHM matching trans- 
former or adaptor is used to connect a coaxial 
cable to the antenna Input terminals al the back 
of a TV set 

c' F O n ANTENNA G. 3 -I Y U uses a t..iu-lead 
down -lead, a 300 -ohm -to -75 -ohm adaptor is 
used to connect the down -lead to the VCR's 75- 
ohm antenna input terminal. 

FIG 4 -AN ANTENNA BLOCK is used to splice 
of together. 

FIG S-A SI('.NAI CPI ITTFP ie uear1 In sand a 

signal to two different devices. 

to -75 -ohm matching transformer. such as 
the one shown in Fig. 3. is needed. Note 
that some installations use 75 -ohm coax 
for the down -lead. In those set ups. no 
adaptor is needed. 

There are a few other pieces of equip- 
ment that. in many cases. will prove valu- 
able. Figure 4 shows an antenna block. It 
is used to splice two lengths of twin lead 
together. Figure 5 shows a splitter. That 
device is used to "split" a signal so that it 
can be fed to more than one device. And. 
finally. Fig. 6 shows an A/B switch. That 
is a two -position switch. used with 75- 
ohm coax. It is used to select between two 
signals or two devices. 

And now on to the installations! 

FIG. 6-AN AB SWITCH is used to select be- 
tween two different signal sources. 

A simple start 
Figure 7 shows just about the most 

basic of our VCR installations. It involves 
simply an antenna with a 75 -ohm coax 
down -lead, a VCR, and a TV set. The 
down -lead is connected to the antenna - 
input terminal on the VCR. A length of 
75 -ohm coax is run from the VCR's VHF 
output to the TV's VHF input. If the TV 
does not have a 75 -ohm coax VHF input. 
a 75- ohm -to 300 -ohm transformer must 
be used between the cable and the set. 

If your antenna uses a twin -lead down - 
lead, the down -lead must be terminated in 
a 300- ohm -to -75 -ohm adaptor before it is 

connected to the VCR. For UHF recep- 
tion. the twin -lead down -lead from the 
antenna is attached to the UHF input ter- 
minals on the VCR and a length of twin 
lead is run between the VCR's UHF out- 
put terminals and the TV's UHF input. 

Cable installations 
In the balance of this article, we'll turn 

our attention to the various cable installa- 
tions that you might run into. 

In cable installations. it is important to 
consider whether or not the set involved is 
"cable ready." and whether or not there 
are any premium channels fin cable -TV 
terminology, premium is another word for 
scrambled). Keep in mind that cable - 
ready sets are not capable of descrambling 
the premium services. For that you need a 

cable -company supplied descramhler. 
which is usually integrated with a con- 
version box. Cable -ready sets are good for 
viewing unscrambled services, and are 
handy to have in some of the more com- 
plex cable installations: that's because, as 

well soon see. they eliminate the need for 
a second conversion box. 

As you might have gathered from the 
foregoing. descramblers and converters 
are not the same thing. Let's see what 
each is, and how they differ. 

Early cable systems were capable of 
only supplying 12 channels of program- 
ming. That's because a standard television 
tuner is capable of receiving only 12 dis- 
crete frequencies in the 54-300 MHz 
VHF band. Granted. if UHF frequencies 
were used, an additional 68 channels of 
programming might be available. But, 
due to the high line losses at those fre- 
quencies (remember. it is cable TV we are 
talking about here). the use of UHF was 
impractical. In fact. if a cable system 
wanted to provide a UHF -TV station. it 
would have to downconvert the signal and 
send it out over the cable system on a VHF 
channel. 

To add more channels of programming. 
cable operators resorted to the use of a 

converter box. A converter box is essen- 
tially an external tuner. It allows the selec- 
tion of the frequencies "between" the 
channels. The selected frequency is then 
converted to a single VHF channel (usu- 

TV 

VCR 

J5í2 -T0 -300:: 
ADAPTOR 

CONNECT TO VHF 
TERMINAL ON TV 

IOUT TO TV 

IN FROM UHF 
ANT 

FIG. 7- CONNECTING AN OUTDOOR antenna to your home video system. This installation is among 
the most basic. 

FIG. 2-A 75-0HM -TO-300-0HM matching tra ns
former or adapt or is used to connect a coaxi al
cable to the antenna inpu t term inals at the back
of a TV set.

FIG. 3-IF YOUR ANTENNA uses a twin-lead
down-lead, a 300-ohm-to-75-ohm adaptor is
used to connect the down-lead to the VCR's 75
ohm antenna Input terminal.

FIG. 4-AN ANTENNA BLOCK is used to splice
two lengths of twi n-lead together.

o

FIG. 6-AN AlB SWITCH is used to select be
tween two different signal sou rces.

A simple start
Figure 7 shows ju st about the most

basic of our VCR installations. It involves
simply an antenna with a 75-ohm coax
down-lead, a VCR , and a TV set. The
down-lead is connected to the antenna
input terminal on the VCR . A length of
75-ohm coax is run from the VCR's VHF
output to the TV's VHF input. If the TV
does not have a 75-ohm coax VHF input ,
a 75-ohm-to 300-ohm transformer must
be used between the cab le and the set.

If your antenna uses a twin-lead down
lead, the down-lead must be terminated in
a 300-ohm-to-75-ohm adaptor before it is
connected to the VCR . For UHF recep
tion , the twin-lead down-lead from the
antenna is attached to the UHF input ter
minals on the VCR and a length of twin
lead is run betwee n the VCR 's UHF out
put terminals and the TV 's UHF input.

Cable installations
In the balance of this article, we'll turn

our attention to the various cable insta lla
tions that you might run into.

In cable installations, it is important to
consider whether or not the set involved is
"cable ready," and whether or not there
are any premium channels (in cable-TV
terminology, premium is another word for
scra mbled) . Keep in mind that cab le
ready sets are not capab le of descrambling
the premium services . For that you need a
cable-company supplied descrambler ,
which is usually integrated with a con
version box. Cable-ready sets are good for
viewing unscrambled serv ices, and are
handy to have in some of the more com
plex cable installations; that's because, as
we' ll soon see, they eliminate the need for
a second conversio n box.

As you might have gathered from the
foregoing , descramblers and converters
are not the same thing. Let's see what
each is , and how they differ.

Early cable systems were capabl e of
only supplying 12 channels of program
ming. That' s because a standard television
tuner is capable of receiv ing only 12 dis
crete frequencies in the 54-300 MHz
VHF band . Granted, if UHF frequenc ies
were used , an additional 68 channels of
programming migh t be available. But,
due to the high line losses at those fre
quencies (reme mber, it is cable TV we are
talking about here), the use of UHF was
impractical. In fact, if a cable syste m
wanted to provide a UHF-TV station, it
would have to downconvert the signal and
send it out over the cable system on a VHF
channel .

To add more channels of programm ing,
cable operators resorted to the use of a
converter box. A converter box is essen
tially an external tuner. It allows the selec
tion of the frequencies " between" the
channels. The selected frequency is then
converted to a single VHF channel (usu-

CONNECT TO VHF
TERMINAL ON TV

FIG. 7-CONNECTING AN OUTDOORantenna to your home video system. This Installation is among
the most basic.

FIG. 5-A SIGNAL SPLITTER is used to send a
signal to two different devices.

to-75-ohm matching transformer, such as
the one shown in Fig. 3, is needed . Note
that some installations use 75-ohm coax
for the down-lead. In those set ups, no
adap tor is needed .

There are a few other pieces of equip
ment that , in many cases, will prove valu
able . Figure 4 shows an antenna block. It

en is used to splice two lengths of twin lead
o together. Figure 5 shows a splitter. That
Zo device is used to " split" a signa l so that it
g: can be fed to more than one device . And ,
&3 finally, Fig . 6 shows an AlB switc h. That
m is a two-position switch, used with 75-
o ohm coax . It is used to select between two
is signals or two devices.
~ And now on to the installations!
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INPUT 

CABLE 
CONVERTER 
BOX 

VCR 

CONNECT TO VHF 
TERMINALS ON TV 

FIG. B- CONNECTING A CABLE -TV FEED to your home video system 
record and view the same scrambled or unscrambled signal. 

ally either Channel 3 or 4) and fed by the 
convener to the set. Cable -ready sets are 
made "cable- ready" by using a tuner of 
the type found in cable converter -boxes. 

Thus, essentially, a converter is a tuner 
that allows you to receive frequencies that 
are not available using a standard TV 
tuner. If the signal on a particular frequen- 
cy is scrambled, the output of the convert- 
er will also be scrambled. That is, unless 
it is first fed to a descrambler. 

Cable companies use many different 
scrambling /descrambling schemes, and 
for more information on them, you might 
want to refer to "Cable -TV Descram- 
bling" in the February 1984 issue of Ra- 
dio- Electronics. For our purposes, the 
descrambling scheme used is not impor- 
tant, just its result -the delivery of a nor- 
mal, unscrambled TV signal to your set. 
For the installations discussed below, we 
will assume that the converter box in your 
cable -TV setup incorporates an appropri- 
ate descrambler. 

Figure 8 shows the simplest cable in- 
stallation; it allows an owner of a non - 
cable- ready set to view and record the 
same scrambled or unscrambled cable 
channel. (Note that 75 -ohm coax is used 
throughout the installation. The cable sig- 
nal is delivered from the cable output via 
that type of feed also. If your TV set does 
not have a 75 -ohm input, you will need a 

75- ohm -to -300 -ohm adaptor. In all of the 
following installations, it will be assumed 
that coax is used, and that the lead to the 
TV is terminated properly.) 

That installation robs you of one of the 
best features of a VCR -the ability to 
view one channel and record another. To 
do that, you need a more complex installa- 
tion. 

Owners of non -cable -ready sets may 
want to consider the installation shown in 
Fig. 9. That installation allows you to rec- 
ord one scrambled or unscrambled chan- 
nel while watching another. 

Let's trace that installation out. The sig- 
nal from the cable system is fed into a two - 
way splitter. Each output of the splitter is 
fed into a separate converter box. The 

With this setup, you can only 

lect the channel to be recorded on that 
box. Finally, set the A/B switch to A and 
turn the TV selector to the output channel 
of the VCR (once again, that's most likely 
to be either Channel 3 or 4). 

After you are sure that the desired chan- 
nel is recording, you can switch the VCR 
output away from the set and view another 
channel via CONVERTER Box 2. To do that, 
set the A/B switch to B. Then set the TV's 
channel selector to the output channel of 
CONVERTER BOX 2, and select the channel 
to be viewed on that convener. 

Owners of cable -ready sets can elimi- 
nate one of the converter boxes used in the 
previous installation. That's possible be- 
cause the cable -ready feature of the set 
allows you to view an unscrambled signal 
without the need for additional eke- 
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ANT 0 
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FIG. 9-TO RECORD ONE CHANNEL while viewing another. two cable -converter boxes are requirea. In 
this setup. the channels to be viewed may be either scrambled or unscrambled. 
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FIG.10 -A CABLE -READY VCR, when used with a cable -ready TV set, lets you treat the incoming cable 
signal as if it were an over -the -air one. 

output from one box, labeled CONVERTER 
BOX I in Fig. 9, is fed into the VHF input 
on the VCR. From the VCR, the signal is 
fed to the TV through the A side of an A/B 
switch. The output of the second box, 
labeled CONVERTER Box 2, is fed, via the n 

side of the A/B switch, to the set. 
To record a scrambled or unscrambled 

channel, first set the output of the convert- 
er boxes to different channels (usually a 

choice of either Channel 3 or Channel 4 
output is provided). Then set the channel 
selector on the VCR to the output channel 
selected for CONVERTER BOX I. Next, se- 

tronics. The required setup differs from 
the one in Fig. 9 only in that the converter 
box located between the splitter and the 
TV (via the A/B switch) has been re- 
moved. 

Cable -ready VCR's 
In addition to cable -ready sets, many of 

the VCR's now on the market also feature 
cable -ready tuners. The following exam- 
ples show some typical installations using 
that type of VCR. 

If you do not wish to receive or record 
scrambled channels, a cable -ready VCR. 

FIG. B-CONNECTING A CABLE-TV FEED to your home video system . With this setup, you can only
record and view the same scrambled or uns cramb led signa l.

lect the channel to be recorded on that
box. Finally, set the AlB switch to A and
turn the TV selector to the output channel
of the VCR (once again, that's most likely
to be either Channel 3 or 4).

After you are sure that the desired chan
nel is recording, you can switch the VCR
output away from the set and view another
channel via CONVERTE R BOX 2. To do that ,
set the AlB switch to B . Then set the TV 's
channel selector to the output channel of
CONVERTE R BOX 2, and select the channel
to be viewed on that converter.

Owner s of cable-read y sets can elimi
nate one of the converter boxes used in the
previous installation. That's possible be
cause the cable-ready feature of the set
allows you to view an unscrambled signal
without the need for additional ele c-
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FIG. lD--A CABLE-READY VCR, when used with a cable-ready TV set, lets you treat the incoming cable
signal as if it were an over-the-air one.

FIG. 9-TO RECORD ONE CHANNEL wh ile viewing another, two cable-converter boxes are requ rreu, In
thi s setup, the channels to be viewed may be either scrambled or unscrambled.
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Cable-ready VCR's
In addition to cable-ready sets, many of

the VCR 's now on the market also feature
cable-ready tuners. The following exam
ples show some typical installations using
that type of VCR.

If you do not wish to receive or record
scramb led channels, a cable-ready VCR,

tronics . The required setup differs from
the one in Fig. 9 only in that the converter
box located between the splitter and the
TV (via the Al B switch) has been re
moved.
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output from one box, labeled CONVERTER

BOX 1 in Fig. 9, is fed into the VHF input
on the VCR. From the VCR , the signal is
fed to the TV through the A side of an AlB
switch. The output of the second box,
labeled CONVERTER BOX 2, is fed , via the B

side of the NB switch, to the set.
To record a scrambled or unscrambled

channel, first set the output of the convert
er boxes to different channel s (usually a
choice of either Channel 3 or Channel 4
output is provided). Then set the channel
selector on the VCR to the output channel
selected for CONVERTER BOX I. Next, se-

ally either Channel 3 or 4) and fed by the
converter to the set. Cable-ready sets are
made "cable-ready " by using a tuner of
the type found in cable converter-boxes .

Thus , essentially, a converter is a tuner
that allows you to receive frequencies that
are not available using a standard TV
tuner. If the signal on a particular frequen
cy is scrambled, the output of the convert
er will also be scrambled. That is, unless
it is first fed to a descrambler.

Cable companies use many different
scram blingldescrambling schemes, and
for more information on them, you might
want to refer to "Cable-TV Descram
bling" in the February 1984 issue of Ra 
d io-Electronics . For our purposes, the
descrambling scheme used is not impor
tant, ju st its result-the delivery of a nor
mal, unscrambled TV signal to your set.
For the installations discussed below, we
will assume that the converter box in your
cable-TV setup incorporates an appropri 
ate descrambler.

Figure 8 shows the simplest cable in
stallation; it allows an owner of a non
cable-ready set to view and record the
same scrambled or unscrambled cab le
channel. (Note that 75-ohm coax is used
throughout the installation. The cable sig
nal is delivered from the cable output via
that type of feed also. If your TV set does
not have a 75-ohm input, you will need a
75-ohm-to-300-ohm adaptor. In all of the
following insta llations , it will be assumed
that coax is used, and that the lead to the
TV is terminated properly.)

That installation robs you of one of the
best features of a VCR-the ability to
view one channel and record another. To
do that , you need a more comp lex installa
tion.

Owne rs of non-cable-ready sets may
want to consider the installation shown in
Fig. 9. That installation allows you to rec
ord one scrambled or unscrambled chan
nel while watching another.

Let's trace that installation out. The sig
nal from the cable system is fed into a two
way splitter. Each output of the splitter is
fed into a separate converter box. The
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when used in tandem with a cable -ready 
TV set. can eliminate the need for a con- 
verter box altogether. Such an installation 
is shown in Fig. IO. If the TV set is not 
cable -ready, a convener box must also be 

CABLE 
INPUT 

installed between the VCR and the set. 
That setup allows you to treat the cable 

signal just as you would an over -the -air 
one. In other words. all of the VCR's 
features, such as programability (the fea- 
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CONVERTER BOX 

B 

A/8 
SWITCH 

OUT 

FIG. 11 -THIS SETUP lets you record an unscrambled channel while viewing another scrambled or 
unscrambled channel. 
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FIG. 12 -THIS SETUP allows an owner of a cable-ready VCR and a non-cable-ready set to record and 
view the same scrambled channel. or to record an unscrambled channel while viewing a different 
scrambled or unscrambled channel, 

turc that allows a VCR to be preset to 
record one or more programs at some fu- 
ture time and date) and the ability to watch 
one channel while recording another. are 

retained. In fact, that setup is the only one 
that allows the VCR to retain its pro - 
gramability when used with a cable feed. 

As should be obvious by now, if you 
wish to record a scrambled channel, a 

descrambled signal must be provided to 
the VCR. That means placing the conven- 
er box just before the VCR input. as 
shown in Fig. II. That setup, which is 
intended for use with a cable -ready VCR 
and set, will allow you to record and view 
the same scrambled channel, or record 
one unscrambled channel while viewing 
another. 

Our last example deals with a cable - 
ready VCR and a non- cable -ready TV set. 
That installation, shown in Fig. 12. allows 
you to record and view the same 
scrambled channel. or to record an un- 
scrambled channel while viewing a dif- 
ferent channel that is either scrambled or 
unscrambled. 

Let's trace that installation through. 
The cable input is first fed to sPt-trrER I. 

One output of that splitter is fed to the 
VCR via A/e SWITCH I. The other output 
of the splitter is fed to a converter box. 
The output of the converter box is fed to 
SPUTTER 2. One output of that splitter is 

fed to the VCR via A/ti SWITCH I, while the 
other output is fed to the TV set via Ale 
SWITCH 2. The output of the VCR also is 
fed to the set via A/e SWITCH 2. 

To record and view the same scrambled 
channel. first set A/e SWITCH I B and A/e 
SWITCH 2 to A. Then, select the channel to 
be recorded and watched on the converter 
box, set the VCR to receive the output 
channel of the convener box, and set the 
TV to receive the VCR's output channel. 

To record an unscrambled channel 
while watching another channel that is 
either scrambled or unscrambled. set both 
A/B switches to A. Select the channel to 
be recorded using the VCR's tuner. Once 
you've verified that the proper channel 
has been selected by monitoring it on the 
TV. set the VCR to record and set A/B 
SWITCH 2 to R. Set the TV to the output 
channel of the convener box and use that 
box to select the channel to be viewed. 

There are, of course, many other ways 
to hook up a VCR system. But the ones 
we've shown here are among the simplest. 
Remember that it is best to use as few 
switches, splitters, and other devices as 

possible in an installation. That's because 
each device will cause some, albeit mini- 
mal, picture degradation due to their in- 
sertion losses. Also, the fewer the 
switches, splitters, or other devices in a 

circuit, the fewer the sites for potential 
problems. Finally. use good- quality com- 
ponents. For instance. a switch with poor 
isolation is good for little aside from pro- 
ducing headaches. R -E 

ture that allows a VCR to be preset to
record one or more programs at some fu
ture time and date) and the ability to watch
one channel while recording another, are
retained. In fact , that setup is the only one
that allows the VCR to retain its pro
gramability when used with a cable feed .

As should be obvious by now, if you
wish to record a scrambled channel, a
descrambled signal must be provided to
the VCR. That means placing the convert
er box just before the VCR input , as
shown in Fig. II . That setup, which is
intended for use with a cable-ready VCR
and set, will allow you to record and view
the same scrambled channel, or record
one unscrambled channel while viewing
another.

Our last example deals' with a cable
ready VCR and a non-cable-read y TV set.
That installation , shown in Fig. 12 , allows
yo u to record a nd view th e sa me
scrambled channel, or to record an un
scrambled channel while viewing a dif
ferent chan nel that is either scrambled or
unscra mbled .

Let 's trace tha t installation through .
The cable input is first fed to SPLITTER l.

One output of that splitter is fed to the
VCR via AlB SW ITCH l. The other output
of the splitter is fed to a converter box.
The output of the converter box is fed to
SPLITTER 2. One output of that splitter is
fed to the VCR via AlB SW ITC H 1, while the
other output is fed to the TV set via AlB

SW ITCH 2. The output of the VCR also is
fed to the set via AlB SWITCH 2.

To record and view the same scrambled
channel, first set AlB SWITCH I to B and AlB

SW ITCH 2 to A. Then , select the channel to
be recorded and watched on the converter
box, set the VCR to receive the output
channel of the converter box, and set the
TV to receive the VCR 's output channel.

To record an unscrambled chann el
while watching another channel that is
either scrambled or unscramb led , set both
AlB switches to A . Select the channel to
be recorded using the VCR's tuner. Once
you've verified that the proper channel
has been selected by monitoring it on the
TV, set the VCR to record and set AlB

SWITCH 2 to B. Set the TV to the output
channel of the converter box and use that
box to select the channel to be viewed.

There are, of course, many other ways'
to hook up a VCR system. But the ones
we've shown here are among the simplest.
Remember that it is best to use as few
switches, splitters , and other devices as
possible in an installation. That's because
each device will cause some, albeit mini
mal, picture degradation due to their in
sertion losse s . A lso , th e fewer the
switches, splitters, or other devices in a
circuit, the fewer the sites for potential
problems . Finally, use good-quality com
ponents. For instance, a switch with poor
isolation is good for little aside from pro
ducing headaches. R-E
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insta lled betwee n the VCR and the set.
That setup allows you to treat the cab le

signal just as you would an over-the-air
one . In other words, all of the VCR 's
features , such as progra mability (the fea-
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FIG. 12-THIS SETUP allows an owner of a cable -ready VCR and a non-cable-ready set to record and
view the same scrambled channel, or to record an unscrambled channel while viewing a different
scrambled or unscrambled channel.

FIG. 11-THIS SETUP lets you record an unscrambled channe l while viewing another scrambled or
unscrambled channel.

when used in tandem with a cable -ready
TV set, can eliminate the need for a con
verter box altogether. Such an installation
is shown in Fig. 10. If the TV set is not
cab le-ready, a converter box must also be
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All About 
ELECTRIC SHOCK 

All about electrical shock. 
and how it can affect your body. 

RAY FISH, Ph.D., M.D. 

MOST OF US ARE FAMILIAR WITH THE 
effects of a mild electric shock -the sharp 
sting, the tingling sensation. The effects 
of a severe electric shock, however, can be 
much more devastating, even fatal. In this 
article, we are going to take a look at 
electric shock, and how it does its 
damage. 

All about shock 
Put quite sunpl), electric shock is the 

passage of a current through the body. The 
human body, as shown in Fig. 1, can be 
modeled as a network of resistances. Sim- 
ply touching a voltage source is not suffi- 
cient to cause a shock (see Fig. 2 -a). 
That's because. no circuit is completed. 
For current to flow, another part of the 
resistance network that is the body must 
be in contact with a ground or a different 
voltage level (see Fig. 2 -b). 

To understand more about the effects of 
shock, it is sometimes more useful to con- 
struct more detailed models of the body. 
Consider the model of an arm shown in 
Fig. 3. An electric shock that is applied 
between the hand (RSK,N -I) and the 
elbow (RSKIN -,) must pass through three 
separate resistances. That's because. in 
addition to the resistance presented by the 
forearm, RFA, the skin surface at the hand 
and the elbow also resist current flow. And 
even more complex electrical models of 
the body are often made. In those models, 
the body is broken down into more sepa- 
rate parts. The parallel resistances of 
bone, blood vessels, nerves, and other 
tissues are modeled by additional re- 
sistors. The different ways that high -fre- 
quency currents are passed through 
various tissues can be modeled by using 
capacitors and inductors. For our pur- 

poses, however, the simple models we've 
shown you thus far are sufficient 

The resistance to current flow at the 
skin surface depends on a number of fac- 
tors. The area of contact is important. A 
flat piece of metal held against the skin 
will affect the resistance; pushing harder 
lowers the resistance. You can prove that 
to yourself by holding onto the leads from 
an ohmmeter. Holding them loosely will 
yield a reading of about 50,000 ohms; 
holding them more tightly will yield a 

reading of 10,000 ohms. 
The surface of the skin is dry compared 

to lower layers, which causes it to offer a 

higher resistance. In order to reduce skin 
resistance, the top dry layer can be par- 
tially rubbed off with little discomfort. 

FIG. 1 -A PERSON CAN be modeled as a net- 
work of resistances. 

The skin surface can also be made more 
conductive by moistening it with water. 
Electrolyte solutions (such as sweat) arc 
more effective than water in lowering skin 
resistance. 

Those facts are taken into account when 
designing and using cardiac monitors and 
defibrillators. Some pre- packaged elec- 
tnxles have an abrasive area that can be 
rubbed on the skin before the electrode is 
applied. The electrode has a relatively 
large (one square centimeter) surface 
area, which is covered by an electrolyte - 
containing electrode jelly. 

Defibrillator paddles (a defibrillator is 
shown in Fig. 4) are used to deliver strong 
shocks that change the heart rhythm (For 
more about defibrillators and what they 
do, see the August 1984 issue of Radio - 
Electronics). The paddle surface area is 
roughly 50 square centimeters. Medical 
personnel are taught to apply about 20 
pounds of force on each paddle when de- 
fibrillating (trying to apply more pressure 
than that causes some people to lose their 
balance). 

Electrolyte- containing electrode jelly 
or saline- soaked pads are used to a make 
uniform electrical connection between 
each paddle and the skin. Saline pads have 
the advantage of not leaving a slippery 
surface that makes chest compressions 
(CPR) difficult. The jelly may also coat 
the chest between the electrodes, giving 
an unwanted current path. Alcohol - 
soaked pads are not used because they 
might ignite. If no conductive medium is 
placed between the paddles and the chest 
wall, a spark and burns may occur. Even 
so. chest -wall burns sometimes occur 
even when proper defibrillation tech- 
niques and equipment are used. 
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All About
ELECTRIC SHOCK
All about electrical shock,
and howit can affect your body.

RAY FISH, Ph.D., M.D.

MOST OF US ARE FAMILIAR WITH THE
effects of a mild electric shock-the sharp
sting, the tingling sensation. The effects
of a severe electric shock, however,can be
much more devastating, even fatal. In this
article , we are going to take a look at
electric shock, and how it does its
damage.

All about shock
Put quite simply, electric shock is the

passage of a current through the body. The
human body, as shown in Fig. 1, can be
modeled as a network of resistances. Sim
ply touch ing a voltage source is not suffi
cien t to cause a shock (see Fig . 2-a).
That 's because, no circu it is completed.
For current to flow, another part of the
resistance network that is the body must
be in contact with a ground or a different
voltage level (see Fig. 2-b) .

To understand more about the effects of
shock, it is sometimes more usefu l to con
struct more detailed mode ls of the body.
Consider the model of an arm shown in
Fig. 3. An electric shock that is applied
between the hand (RSKIN- I) and the
elbow (RSKIN-2) must pass through three
separate resistances . That's because, in
addition to the resistance presented by the
forearm , RFA, the skin surface at the hand
and the elbow also resist current flow. And
even more complex electrical models of
the body are often made . In those models,
the body is broken down into more sepa
rate parts . The parallel resistances of
bone , blood vessels, nerves, and other
tissues are modeled by additional re
sistors . The different ways that high-fre
quency currents are passed through
various tissues can be mode led by using
capacitors and inductors . For our pur-

poses , however, the simple models we've
shown you thus far are sufficient

The resistance to current flow at the
skin surface depends on a number of fac
tors. The area of contact is important. A
flat piece of metal held against the skin
will affect the resistance; pushing harder
lowers the resistance . You can prove that
to yourself by holding onto the leads from
an ohmmeter. Holding them loosely will
yield a reading of about 50,000 ohms ;
holding them more tightly will yield a
reading of 10,000 ohms.

The surface of the skin is dry compared
to lower layers, which causes it to offer a
higher resistance . In order to reduce skin
resistance, the top dry layer can be par
tially rubbed off with little discomfort.

FIG. 1-A PERSON CAN be modeled as a net
work of resistances.

The skin surface can also be made more
conductive by moistening it with water.
Electrolyte solutions (such as sweat) are
more effective than water in lowering skin
resistance.

Those facts are taken into account when
designing and using cardiac monitors and
defibrillators . Some pre-packaged elec 
trodes have an abrasive area that can be
rubbed on the skin before the electrode is
applied. The electrode has a relatively
large (one square centimeter) surface
area, which is covered by an electrolyte
containing electrode jelly.

Defibrillator paddles (a defibrillator is
shown in Fig. 4) are used to deliver strong
shocks that change the heart rhythm (For
more about defibrillators and what they
do, see the August 1984 issue of Radio
Electronics). The paddle surface area is
roughly 50 square centimeters. Medical
personnel are taught to apply about 20
pounds of force on each paddle when de
fibrillating (trying to apply more pressure
than that causes some people to lose their
balance).

Electrolyte-containing electrode jelly
or saline-soaked pads are used to a make
uniform electrical connection between
each paddle and the skin. Saline pads have
the advantage of not leaving a slippery
surface that makes chest compressions
(CPR) difficult. The jelly may also coat
the chest between the electrodes, giving
an un wanted current path . Alcohol 
soaked pads are not used because they
might ignite . If no conductive medium is
placed between the paddles and the chest
wall, a spark and bums may occur. Even
so, chest-wall burns sometimes occur
even when proper defibri llation tech
niques and equipment are used .
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FIG. 2- MERELY TOUCHING a voltage source is 
not sufficient to cause shock. But when a per- 
son comes In contact with two voltage sources 
of different levels (such as 120 volts and 
ground). a circuit is completed and current 
flows. 

The effects of electrical shock 
As >ou might expect with current flow- 

ing through a resistance, electrical shock 
causes the heating of tissues. Electrical 
shock heats body tissues in several ways. 
A high voltage can give flash burns duc to 
arcing of current through the air to the 
body. The arcing may even cause your 
clothing to catch on fire. In either case you 
end up with a burn. 

More commonly. heat is caused by the 
tiow of current through the resistance of 
boxlily tissues. Burns of tissues by elec- 
trical current itself often give painless 
round or oval gray areas with surrounding 
redness. 

The heat delivered to each area of tissue 
depends on the current flowing in that area 

and the resistance at that point. In some 
applications, such as defibrillation, a cer- 
tain amount of current must be delivered. 
A large paddle arca spreads the current 
over a surface area sufficiently large that 
skin burns are usually avoided (though. as 

noted above. not always). 
With uncontrolled shock. hunts can be 

significant. Temperatures up to 3000 de- 
grees Centigrade may be generated. 
Much of the tissue damage with electrical 
burns is often under the skin. As such. 
many major electrical burns look decep- 
tively minor at first. Deep injury to mus- 
cle and blood vessels is much more 
common than with other types of burns 
(such as those due to hot water and fires). 

In addition to burns. electrical shock 
can have many other effects. let's look at 
some of them next. 

Contact with alternating (but not direct) 
current can cause a sustained contraction 
of muscles. That can prevent the victim 
from releasing the source of voltage. caus- 
ing the damage to the body to be much 
more severe. 

Electrical shock can cause death within 
minutes by stopping breathing or the beat- 
ing of the heart. Breathing can be stopped 
by current passing through the respiratory 
centers of the brain. Electrical current 
passing through the heart itself can disrupt 
the heart's normal beating pattern. With 
severe shocks. such as those caused by 
lightning. heart's activity 
may cease altogether. 

In cases where heart activity has been 
disrupted by an electrical shock. CPR 
should be performed to keep the brain 
from dying. When CPR has been per- 
formed. there have been reports of victims 
recovering after even hours of no spon- 
taneous heart or respirator>. activity. 

FIG. 3 -WHEN A SHOCK is received between 
the hand and the elbow, resistance is offered by 
the skin at both the hand and the elbow. as well 
as by the arm itself. 

FIG. 4 -A DEFIBRILLATOR uses electrical 
shock to restore a heartbeat to normal. 

The nervous system can be directly af- 
fected by electrical shock. Paralysis. am- 
nesia. and other conditions all can result 
from nerve damage. 

Kidney damage can occur if an electric 
current passes through that organ. Kidney 
damage can also occur if that organ is 
blocked by large amounts of a chemical 
(called mycoglobin) that is released from 
muscle cells that arc damaged by the pas- 
sage of an electrical current. 

Finally. blood vessels 
may bleed or develop clots after electrical 
shock. That can lead to deeper and more 
extensive tissue damage than is apparent 
on initial inspection. 

Lightning 
Lightning produces all of the above 

effects. and more. A person hit directly by 
lightning will. in all likelihood. be killed 
immediately. People who have been "hit 
h lightning" and have survived. are 
those who were fortunate enough to be 
victims only of a near miss. They were 
merely close enough to the lightning to 
receive severe electrical shocks. 

If lightning hits a tree (or other object in 
the ground). a voltage gradient leading 
from the tree will exist along the ground. 
A cow standing facing the tree will receive 
more voltage between its legs than a cow 
standing with its side to the tree. People 
lying on the ground may develop burns on 
areas of the skin that were in contact with 
the ground. If the burns are not severe. 
they may resemble light red, fine paint- 
ings -small bums may resemble stick fig- 
ures. while larger ones may look like 
evergreen bushes with thousands of nee- 
dles on their branches. In addition to the 
bums. there may also be transient paral- 
ysis or transient loss of vision or hearing. 

Serious effects of a lightning "strike" 
can include severe burns and cardiac ar- 
rest. 

continued on page 92 
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FIG. 2-MERELY TOUCHING a voltage source is
not sufficient to cause shoc k. But when a per
son comes In con tact wit h two voltag e sourc es
of different levels (such as 120 vo lts and
ground), a circu it is completed and cu rrent
flows.

The effects of electrical shock
As you might expect with curre nt flow

ing through a res istance , electrical shock
causes the heatin g of tissues . Electrical
shock heats body tissues in several ways.
A high voltage can give flash burn s due to
arcing of current throu gh the air to the
body. The arcing may even cause your
clothing to catch on fire . In either case you
end up with a burn .

More co mmonly, heat is cau sed by the
flow of current through the resistance of
bodil y tissue s . Burns of tissues by elec 
tric al current itsel f often give painl ess
round or oval gray areas with surrounding
redness.

The heat delivered to each area of tissue
depends on the current flowing in that area

and the resistance at that point. In some
applica tions , such as defibrillation, a cer
tain amount of curre nt must be delivered .
A large paddle area spreads the curre nt
over a surface area sufficiently large that
skin burns are usually avoided (though, as
noted above, not always).

With unco ntrolled shock, burns can be
significant. Tempera tures up to 3000 de
grees Centigrade may be ge nerated .
Much of the tissue damage with electrica l
burns is often under the skin. As such,
many major electr ical burn s look decep
tively minor at first. Deep injury to mus
cle and blo od vessels is much more
common than with other types of burn s
(such as those due to hot water and fires).

In addition to burns , electrical shock
can have man y other effec ts . Let' s look at
some of them next.

Contact with alternating (but not direct)
current can cau se a sustained contraction
of muscles . That can prevent the victim
from releasing the source of voltage, caus
ing the dam age to the body to be much
more severe .

Electrica l shock can cause death within
minutes by stopping breathin g or the beat
ing of the heart . Breathing can be stopped
by current passing through the resp iratory
centers of the brain . Elec trical curre nt
passing throu gh the heart itself can dis rupt
the heart 's norm al beating pattern . With
severe shocks , such as those caused by
ligh tnin g , the heart' s elec trica l activi ty
may cease altoge ther.

In cases where heart activity has been
disrupted by an elec tr ica l shoc k , CPR
should be perform ed to keep the brain
from dying. When CPR has been per
form ed , there have been reports of victims
recovering after even hours of no spon
taneou s heart or respiratory activity.

FIG. 3-WHEN A SHOCK is received between
the hand and the elbow, resi stance is offered by
the ski n at both the hand and the elbow, as well
as by the arm itself.

FIG. 4-A DEFIBR ILLATOR us es electr ica l
shock to restore a heartbeat to norma l.

The nervous system can be directly af
fected by electrical shock. Paralysis , am
nesia , and other conditions all can result
from nerve damage.

Kidney damage can occ ur if an electric
curre nt passes through that organ. Kidn ey
damage can also occur if that organ is
blocked by large amounts of a chemical
(ca lled mycoglobin) that is released from
muscle ce lls that are damaged by the pas
sage of an electrica l current.

Finally, large and small blood vessels
may bleed or develop clots after electrical
shock . That can lead to deeper and more
extensive tissue damage than is apparent
on initial inspec tion.

Lightning
Lightn ing produces all of the above

effects, and more . A person hit direct ly by
lightning will, in all likel ihood , be killed
immediately. Peop le who have been "hit
by lightning " and have surv ived, are
those who were fortunate enou gh to be
vict ims only of a near miss . They were
merely close enough to the lightn ing to
receive severe electrica l shocks.

If lightn ing hits a tree (or other objec t in
the gro und), a voltage gradient leadin g
from the tree will exist along the ground .
A cow standing facing the tree will receive
more voltage between its legs than a cow
standing with its side to the tree . People
lying on the ground may develop burns on
areas of the skin that were in contact with
the ground. If the burns are not severe,
they may resembl e light red , fine paint 
ings-small bum s may resemble stick fig
ures , while larger ones may look like
evergreen bushes with thousands of nee
dles on their branches. In addition to the
burns , there may also be transient paral
ysis or transient loss of vision or hearin g.

Serious effec ts of a lightning "strike"
can include severe burn s and cardiac ar
rest.

continued 011 page 92
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Buffer/Converter for your Printer 
This buffer is more than just a 64K printer buffer -it's also a parallel - 

to- serial and serial -to- parallel converter. And you can expand it to program EPROM's. too! 

COMPUTERS CAN CERTAINLY GET THINGS 
done in a hurry. But when you hook one 
up to a printer, it can run at an amazingly 
slow speed. There is a way to speed things 
up. though. By using a printer buffer, 
you'll be able put your computer back to 
work even as a 20 -page document is being 
printed. 

The buffer we'll describe does a great 
job of freeing your speedy computer from 
your comparatively slow printer. But it 
does a great deal more, too! It's more 
versatile than standard buffers because it 
accepts either parallel or serial data from 
your computer(s), and it outputs that data 
in either parallel or serial form. So you 
can interconnect mismatched equipment 
and avoid the cost of separate adapters and 
the hassel of swapping cables. 

The buffer has some other features not 
normally found in printer buffers. You can 
download Z80 machine code to customize 
its operation if you want special buffer 
features. You can even use it as a Z80 
hardware development system. Plus, with 
the EPROM programmer option that we'll 
discuss. you can read, program. and du- 
plicate 2716, 2732. and 2764 EPROM's. 

This buffer is truly a universal printer 
buffer. It is designed to work with all 
popular computers and printers equipped 
with Centronics parallel and/or RS -232 
serial ports. In addition, it will work di- 
rectly with the user I/O port of the Com- 
modore 64 and it will convert Com- 

BY BILL GREEN 

modore's non - standard code so that it can 
be used with a regular ASCII printer. 

The buffer hardware 
The schematic of the printer buffer is 

shown in Fig. I. As you can see, it is a 

dedicated application of the Z80 micro- 
processor (ICI). The Z80 was chosen for 
its low cost and because it interfaces easily 
with dynamic RAM (which is mandatory 
when large amounts of memory are re- 
quired). The 64K RAM is made up of 
eight I x 64K dynamic RAM IC's, 
IC3 -IC10. 

The Z80 refreshes only 128 -cycle RAM 
IC's. However, because 256 -cycle 4164's 
are generally available for a better price, 
we added IC17 and 1C18 to provide the 
eighth refresh line (RA7). If 128 -cycle 
RAM's are used, those two IC's can be 
omitted. If you're not sure what type you 
have, play it safe and use the two IC's. 

The Z80, of course, cannot do anything 
unless it has instructions to follow. The 
software instructions for the buffer are 
stored in IC2, a 2K x 8 EPROM. (See the 
parts list for information on how to order 
that EPROM.) The EPROM occupies 2K 
bytes in address area (0000H- 07FFH), 
thus reducing the usable RAM from 64K 
to 62K. In addition, the area from 0800H- 
08FFH is reserved for the stack pointer 
and temporary scratchpad storage. Thus, 
the total usable RAM is 63,232 bytes. 

The 16 address lines are multiplexed 

onto the RAM address bus (MMAO -MtA7) by 
two 2- to I -line dbta multiplexers, ICII 
and ICI2. The timing for the multiplexers, 
and the generation of the RAS (Row Ad- 
dress Strobe) and CAS (Column Address 
Strobe) signals for the RAM arc handled 
by ICl3, IC14, IC16, and one half of IC24 
as is the generation of the chip -enable 
signal for the EPROM 

Three of the inverters in IC26, along 
with the 8 -MHz crystal provide the buff- 
ered clock for refresh timing. That clock 
is divided by IC23 to give the 2 -MHz 
clock required by the Z80. 

Octal D -type latches, IC19 through 
IC22, are used for the I/O and status ports. 
The port- enable strobes are sent from 
IC25, a 3- to 8 -line decoder that is used 
here as the I/O port decoder. One half of 
IC24 is wired as an R -S flip -flop. It 
provides the BUSY signal for the PARALLEL 
INPUT port when it is strobed by the paral- 
lel sending device. The BUSY line is 
cleared under software control by pin I I of 
IC25 (ENABLE or). Turning to the serial 
port, we see that IC27 is used as a line 
driver /receiver for serial I /O. 

Switches SI -S4 are read by IC20. The 
FUNCTION SELECT switches (SI. S2 and 
S3) are three- position toggle switches that 
give us 27 possible unique combinations 
of inputs. outputs, and other functions. 
We'll explain how to use them shortly. 
One terminal of each SELECT switch is fed 
by pin 19 of ICI9, which is switched high 

This buffer is more than just a 64K printer buffer-it's also a parallel-
to-serial and serial-to-parallel converter. And you can expand it to program EPROM's, too!

BY BILL GREEN

COMPUTERS CA N CERTAINLY GET THINGS

done in a hurry. But when you hook one
up to a printer, it can run at an amazingly
slow speed . There is a way to speed things
up, though . By using a printer buffer,
you'll be able put your computer back to
work even as a 20-page document is being
printed.

The buffer we'll descri be does a great
job of freeing your speedy computer from
your comparatively slow printer. But it
does a great deal more, too! It's more
versatile than standard buffers because it
accepts either parallel or serial data from
your computer(s), and it outputs that data
in either parallel or serial form. So you
can interconnect mismatched equipment
and avoid the cost of separate adapters and
the hassel of swapping cables.

The buffer has some other features not
normally found in printer buffers. You can'
download Z80 machine code to custom ize
its operation if you want special buffer
features . You can even use it as a Z80
hardware development system. Plus, with
the EPROM programmer option that we'll
discuss, you can read , program , and du
plicate 2716, 2732, and 2764 EPROM 's.

This buffer is truly a universal printer
buffer. It is designed to work with all
popular computers and printers equipped
with Centronic s paralle l and/or RS-232
serial ports. In addition, it will work di
rectly with the user I/O port of the Com
modore 64 and it wi ll convert Com-

modore's non-standard code so that it can
be used with a regular ASCI.I printer.

The buffer hardware
The schematic of the printer buffer is

shown in Fig. 1. As you can see, it is a
dedicated application of the Z80 micro
processor (ICl). The Z80 was chosen for
its low cost and because it interfaces easily
with dynamic RAM (which is mandatory
when large amounts of memory are re
quired). The 64K RAM is made up of
eig ht 1 x 64K dy namic R AM IC's,
IC3-ICi o .

The Z80 refreshes only l28-cycle RAM
IC's . However, because 256-cycle 4l64's
are genera lly available for a better price,
we added IC17 and IC18 to provide the
eighth refresh line (RA7). If 128-cycle
RAM's are used, those two IC's can be
omitted. If you're not sure what type you
have, play it safe and use the two IC's.

The Z80, of course, cannot do anything
unless it has instructions to follow. The
software instructions for the buffer are
stored in IC2, a 2K x 8 EPROM . (See the
parts list for information on how to order
that EPROM .) The EPROM occupies 2K
bytes in address area (0000H -07FFH),
thus reducing the usable RAM from 64K
to 62K. In addition, the area from 0800H 
08FFH is reserved for the stack pointer
and temporary scratchpad storage . Thus,
the total usable RAM is 63,232 bytes.

The 16 address lines are multiplexed

onto the RAM address bus (MA0-MA7) by
two 2- to I-line data multiplexers, ICll
and ICI2. The timing for the multiplexers,
and the generation of the RAS (Row Ad
dress Strobe) and CAS (Column Address
Strobe) signals for the RAM are handled
by IC13, ICI4 , ICI6, and one half ofIC24
as is the generation of the chip-enable
signal for the EPROM

Three of the inverters in IC26, along
with the 8-MHz crystal provide the buff
ered clock for refresh timing. That clock
is divided by IC23 to give the 2-MHz
clock required by the Z80.

Octa l D-type latches, IC19 through
IC22, are used for the I/O and status ports.
The port-enable strobes are sent from
IC25, a 3- to 8-line decoder that is used
here as the I/O port decoder. One half of
IC24 is wired as an R-S flip -fl op. It
provides the BUSY signal for the PARALLEL

INPUT port when it is strobed by the paral
lel sending device. The BUSY line is
cleared under software control by pin 11 of
IC25 (ENABLE 04). Turning to the serial
port, we see that IC27 is used as a line
driver/receiver for serial I/o.

Switches SI-S4 are read by IC20 . The
FU NCTION SELECT switches (SI, S2 and
S3) are three-posit ion toggle switches that
give us 27 possible unique combinations
of inputs, outputs, and other functions .
We' ll explain how to use them shortly.
One terminal of each SELECT switch is fed
by pin 19of ICI9, which is switched high
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or low by the operating program at the 
appropriate time. 

A power -on reset is provided by RI and 
C7. Decoupling of the + 5 -volt supply is 

FIG. 2 -THE POWER SUPPLY for the printer 
buffer. Although the supply is on the buffer 
board. it Is shown separately due to space re- 
strictions. 

handled by eight .I -p. F capacitors, 
C2-C6 and C8 -C10. 

Power for the buffer is provided oy a 

simple half -wave rectified supply using a 

three- terminal IC regulator. The sche- 
matic is shown separately in Fig. 2. The 
AC input is obtained from a wall- mounted 
9 -volt AC transformer, which is switched 
by S5 and fused for I amp. 

The EPROM programmer 
As an addition to the printer buffer, you 

can build the EPROM programmer /copier 
shown in Fig. 3. It connects to the buffe! 
board through SOI (and PL2 and PL4 on 
the buffer board). An octal D -type latch, 
IC28. latches the high address lines and 

the program -control lines to the EPROM. 
Another octal latch. IC22 (on the buffer 
board). latches the low address lines. The 
data sent to the EPROM is latched by 
IC29 and the data read from the EPROM 
is latched by IC30. 

Part of IC31 and QI, Q2 and Q3 switch 
the programming voltage VPt, on and off 
at the appropriate times. The seven 
switches in DIP switch S8 (the eighth 
switch is not used) are used to configure 
the programmer for the different types of 
EPROMS. The 5 -to -25 volt converter 
provides the programming voltage. Since 
different EPROM's require different pro- 
gramming voltages, S8 -g is used to select 
either 21 or 25 volts. 
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FIG. 3 -THE EPROM PROGRAMMER is meant to be used as an extension to the printer buffer. Socket 
SO1 plugs into PL2 and PL4 on the buffer board. 

or low by the operati ng program at the
appropriate time.

A power-on reset is provided by RI and
C7. Oecoupling of the +5-volt supply is

+ 5V

Tl

IIw{j" " '\..!l....---'----+-...:.:....-'
F1
1A

FIG. 2-THE POWER SUPPLY fo r the pr inter
buffer. Al though the supply is on the buffer
board, it is shown separately due to space re
strictions.

ha ndled by e ig ht . 1-f.1F ca paci to rs,
C2-C6 and C8- CIO.

Power for the buffer is provided oy a
simple half-wave rectified supply using a
three-terminal IC regulator. The sche
mat ic is shown separa tely in Fig. 2 . The
AC input is obtained from a wall-mounted
9-volt AC transformer, which is switched
by S5 and fused for I amp.

The EPROM programmer
As an addition to the printer buffer, you

can build the EPROM programmer/copier
shown in Fig. 3. It connects to the buffer
board through SOl (and PL2 and PL4 on
the buffer board). An octa l Ootype latch ,
IC28, latches the high address lines and

the program-control lines to the EPROM .
Another octa l latch, IC22 (on the buffer
board), latches the low address lines. The
data sent to the EPROM is latched by
IC29 and the data read from the EPROM
is latched by IC30.

Part of IC31 and QI, Q2 and Q3 switch
the programmi ng voltage Vp p on and off
at the ap propriate tim es. The sev en
switches in DIP switch S8 (the eighth
switch is not used) are used to configure
the programmer for the different types of
EPROMS . The 5-to-25 volt converter
provides the programming voltage. Since
different EPROM's require different pro
gramming voltages , S8-g is used to select
either 21 or 25 volts.
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The firmware 
As we mentioned earlier. the operating 

instructions for the Z80 microprocessor 
are stored as machine code in 1C2. While 
that code is too lengthy to list here. we can 
describe what it does. 

When power is first applied. the stack 
pointer and the I/O ports are initialized. 
The FUNCTION SELECT switches (S1 -S3) 
are then read and the selected function is 

jumped to. In the case of parallel input 
and output. the data is handled and stored 
with no modification. The BUSY lines are 
used for synchronization of data flow. It 
should be noted that incoming data will be 

sent to the output device any time the 
device is ready. 

Since internal data is handled in paral- 
lel. and serial I/O data must be converted 
from serial to parallel at the input and 
converted from parallel to serial at the 
output. The conversion is done by the Z80 
using delay routines based on the baud 
rate selected. 

When the SERIAL INPUT function is se- 
lected (we'll tell you just how to select it 
shortly), the processor raises the situ 
117iv line (ready). reads the SIN line until a 

start bit (high) is detected. It then sets 31-Fr 

BM low (busy), delays, and so on until 8 

bits are stored in the buffer location that is 
pointed to by the data -in pointer and the 
stop bits are received. That process is re- 

IC5 

peatcd until all of the data has been re- 
ceived. The mutine requires one start bit, 
8 data bits, and one or two stop bits with 
no parity bit allowed. As is the case with 
parallel I /O. data will be sent out as soon 
as the output device is ready for it. 

Serial output is similar to serial input 
except that the sour BUSY line is read 
until it goes high, indicating that the de- 
vice is ready to accept data. Then. data are 
loaded from the buffer location pointed to 
by the data -out pointer and are sent out 
one bit at a time on the sour line. One 
start bit. eight data bits, and one stop bit 
are sent. No parity hit is sent. 

While this printer buffer is universal in 
the sense that it can be used with both 
serial and parallel equipment, be aware 
that all serial ports are not created equal. 
That's because the RS -232 standard is not 
really a standard. For a better explanation 
of what that means, see Herb Friedman's 
articles in the October and November 
1984 issues of Radio -Electronics. Those 
articles are a good general guide to inter- 
facing serial and parallel equipment. 

The IX)WNU)AD function allows you to 
customize the operation of the buffer. 
When it is selected, the program reads 
both the serial and parallel input ports for 
data. (The only baud rate supported on the 
serial port in this mode is 1200 baud). As 
data are received. they are loaded into 
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FIG. 4- PRINTER BUFFER PARTS PLACEMENT. Except for the five switches. all parts mount on the 
board. Most of the resistors are installed standing up. See the text or information on how to mount 
the bypass capacitors near the RAM ICs. 

PARTS LIST -PRINTER BUFFER 

All resistors 14 watt. 5% 
R1- 10.000 ohms 
R2. R9- R18-47 ohms 
R3-330 ohms 
R4 -180 ohms 
R5 -8 -1000 ohms 
Capacitors 
C1 -1000 µF, 25 volts. electrolytic 
C2-C6. C8- 1C0 -0.1 µF ceramic disc 
C7-4.7 µF. 12 volts. electrolytic 
Semiconductors 
IC1 -Z80 microprocessor 
IC2 -EPROM with control software (Al- 

pha 91341) 
IC3 -IC10 -4164 64K .. 1 dynamic RAM 
IC11, IC12, IC17- 74LS157 quad 2- to 1- 

line multiplexer 
1C13- 74LS32 quad NANO gate 
1C14- 74LS260 dual 5 -input on gate 
IC15. IC26- -7404 hex inverter 
IC16- 74LS175 octal 0 -type flip -flop 
IC18- 74LS393 dual 4 -bit binary counter 
IC19- 1C22- 74LS373 octal D -type latch 
IC23- 74LS74 dual D -type flip -flop 
1C24- 74LS00 quad NAND gate 
IC25- 74LS138 3- to 8 -line decoder 
IC27- MC1489 line receiver 
IC32 -LM340 5 -volt regulator 
D1- 1N4001 
Other components 
S1- S3 -SP3T toggle 
S4- normally open pushbutton 
S5 -SPST toggle 
PLt. PL2 -14 -pin right -angle male head- 

er 
PL3-10 -pin right angle male header 
F1 -1 amp fuse 
T1 -10 volts. 1 amp, wall mounted trans- 

former 
XTAL-8-MHz crystal 
Miscellaneous: -Case (CM6-225. 
PacTecl heatsink for IC32. fuse clips. wire. 
mounting hardware, PC board. IC sock- 
ets, connectors for your computer and 
printer. etc. 

memory. When the COPY switch (S4) is 
pressed, control is passed to the down- 
loaded program. 

If the PROM READ function is selected, 
address data are sent to the latches on the 
programmer board. Data are read from 
the EPROM address selected by the 
latched address data and sent into the buf- 
fer. It may then be read into a computer or 
used to program a blank EPROM. 

Programming an EPROM is similar. 
except that data is sent to the buffer (1200 
baud serial or parallel) and latched onto 
the EPROM's data bus after the address 
information. The programming voltage. 
VPP, is switched on, and 50- millisecond 
pulses program each datum into the loca- 
tion addressed by the latched address 
lines. After each location is programmed. 
the datum at that location is verified. 

Assembling the universal buffer 
The assembly of the buffer is not very 

difficult. Just keep in mind the following. 
When we say "install," we mean that the 

(Continued on page 85) 
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The f irmware peated until all of the data has been re-
As we mentioned ear lier, the opera ting ceived. The routine requires one start bit,

instructions for the ZSO microprocessor S data bits, and one or two stop bits with
are stored as machine code in IC2. While no parity bit allowed. As is the case with
that code is too lengthy to list here , we can parallel lIO, data will be sent out as soon
describe what it does. . as the output device is ready for it.

When power is first applied , the stack Serial output is similar to serial input
pointer and the I/O ports are initialized . except that the SO UT BU SY line is read
The FUNCfIO N SE LECf switches (5 1- 53) until it goes high , indicating that the de-
are then read and the selected function is vice is ready to accept data . Then, data are
jumped to . In the case of parallel input loaded from the buffer location pointed to
and output , the data is handled and stored by the data-out pointer and are sent out
with no modification . The BUSY lines are one bit at a time on the SO UT line . One
used for synchronization of data flow. It start bit, eight data bits, and one stop bit
should be noted that incoming data will be are sent. No parity bit is sent.
sent to the output device any time the While this printer buffer is universal in
device is ready. the sense that it can be used with both

Since internal data is handled in paral- serial and parallel equipment, be aware
lel, and serial I/O data must be converted that all serial ports are not created equal.
from serial to parallel at the input and That 's because the R5 -232 standard is not
converted from parallel to serial at the really a standard. For a better explanation
output. The conversion is done by the Z80 of what that means , see Herb Friedman's
using delay routine s based on the baud articles in the October and Novemb er
rate selected . 1984 issues of Radio-Electronics . Those

When the SE RIAL INPUT function is se- articles are a good general guide to inter-
lected (we' ll tell you just how to select it facing serial and parallel equipment.
shortly), the pro cessor rai ses the S IN The DOW NLOAD function allows you to
BUS Y line (ready), reads the SIN line until a customize the opera tion of the buffer.
start bit (high) is detected . It then sets SIN When it is selected, the program reads
BUSY low (busy) , delays, and so on until 8 both the serial and parallel input ports for
bits are stored in the buffer location that is data . (The only baud rate supported on the
pointed to by the data-in pointer and the serial port in this mode is 1200 baud). As
stop bits are received . That process is re- data are received , they are loaded into

._:~:R.~ ~9VAC

~~C6: .~;- ~~IC3: :8C4: 01 -Cl- r~ot~
:~I~;I+" ' <j ' " D- -=....,.........il- . - ' ' <' Fl -
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FIG. 4-PRINTER BUFFER PARTSPLACEMENT. Except for the five switches, all parts mount on the
board. Most of the resistors are installed " standing up." See the text for information on how to mount
the bypass capacitors near the RAM IC's.

PARTS LIST- PRINTER BUFFER

All resistors 1/4 watt, 5%
R1- 10,000 ohms
R2, R9-Rl8-47 ohms
R3-330 ohms
R4-180 ohms
R5-8-1 000 ohms
Capacitors
Cl-1000 Il-F, 25 volts, electrolytic
C2-G6, C8-1C{}-{).1 Il-F ceramic disc
C7-4.7 Il-F, 12 volts, electrolytic
Semiconductors
IC1- Z80 microprocessor
IC2-EPROM with control software (Al

pha 91341)
IC3-IC10-4164 64K x 1 dynamic RAM
icn. IC12, IC17-74LS157 quad 2- to 1-

line multiplexer
IC13-74LS32 quad NAND gate
IC14-74LS260 dual 5-input NO R gate
IC15, IC26--7404 hex inverter
IC16-74LS175 octal Ootype flip-flap
ICl 8-74LS393 dual4-bit binary counter
IC19-IC22-74LS373 octal Ootype latch
IC23--74LS74 dual Ootype flip-flop
IC24-74LSOO quad NA ND gate
IC25-74LS138 3- to 8-line decoder
IC27-MC1489 line receiver
IC32-LM340 5-volt regulator
01-1N4001
Other components
S1-S3--SP3T toggle
S4-normally open pushbutton
SS-SPST toggle
PL1 , PL2-14-pin right-angle male head-

er
PL3--10-pin right angle male header
F1-1 amp fuse
T1-10 volts, 1 amp, wall mounted trans-

former
XTAL-8-MHz crystal
Mis cellaneous:-Case (CM6-225 ,
PacTec) heatsink for IC32, fuse clips, wire,
mounting hardware, PC board, IC sock
ets, connectors for your computer and
printer, etc.

memory. When the c o py switch (54) is
pressed , control is passed to the down
loaded program .

If the PROM READ funct ion is selected,
address data are sent to the latches on the
programmer board . Data are read from
the EPROM address selected by the
latched address data and sem into the buf
fer. It may then be read into a computer or
used to program a blank EPROM .

Programming an EPROM is similar,
except that data is sent to the buffer (1200
baud serial or parallel) and latched onto
the EPROM's data bus after the address
information. The programming voltage ,
Vpp, is switched on, and 50-milli second
pulses program each datum into the loca
tion addresse d by the latched address
lines. After each location is programmed ,
the datum at that location is verified.

Assembling the universal buffer
The assembly of the buffer is not very

difficult. Just keep in mind the following.
When we say " install ," we mean that the

(Continu ed on page 85)
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FREQUENCY 

COMB FILTERS for your TV 
Learn all about comb filters, how they work, and how they can be used to improve the 

performance of your video system. 
NEIL W. HECKT 

COMB FILTERS ARE FREQUENTLY BEING 
used these days in video systems to sepa- 
rate the chrominance and luminance in- 
formation from a composite video signal. 
In this article, we are going to learn more 
about comb filters and how they operate. 
We'll also look at an experimental NTSC 
decoder that you can build. It is used to 
derive RGB signals from a composite 
NTSC video input. 

In order to understand how comb filters 
can separate the chrominance and lumi- 
nance portions of an NTSC composite 
signal. we first need to understand more 
about the frequency spectrum of an NTSC 
composite signal. The NTSC signal is a 

"sampled data system" with sampling 
rates at 15734 Hz. 60 Hz. and 30 Hz; that 
is, the horizontal, field. and frame rates. 
As a result. the frequency spectrum of the 
luminance channel consists of a series of 
carriers spaced 15734 Hz apart. each hav- 
ing sidebands spaced 60 and 30 Hz about 
them (see Fig. I). There arc. of course. 
many more sidebands spaced about each 
carrier at multiples of 60 and 30 Hz than 
shown in Fig. I. but for this discussion. 
the spectrum is simplified. 

The frequency spectrum shown in Fig. 
I is for a monochrome signal and consists 
of the luminance information. For a color 
signal, in order to keep that signal com- 
patible with the millions of black and 
white sets on the market, the chrominance 
information is cleverly "stuffed" into the 
empty frequencies between each of the 

luminance carrier and sideband sets (see 
Fig. 2). 

The chrominance information, like the 
luminance information has a spectrum 
that consists of a series of carriers spaced 
15734 Hz apart. each having sidebands 
spaced about them. The chrominance car- 
riers. however, are located at frequencies 
that are precisely midway between two 
adjacent luminance carriers. (It was not 
by accident that the color -burst frequency 
was chosen to be exactly 455 times the 
horizontal sweep frequency, divided by 2: 
(455 x 15734)/2 = 3,579.485 Hz. That 
frequency is exactly 227.5 15734 -Hz car- 
riers away from 0 Hz.) Because of that 

*v 
CARRIERS 

arrangement, the total spectrum of the 
NTSC signal appears as a neatly inter- 
laced set of luminance and chrominance 
carrier /sideband sets. There are. of 
course, many more of those carrieNside- 
band sets than shown here. 

In a typical color -TV set. the chromi- 
nance information is separated from the 
luminance information by passing the 
composite spectrum through a chroma 
bandpass filter. That effectively removes 
all luminance information outside the 
passband; however, the luminance infor- 
mation that is within the passband re- 
mains (see Fig. 3). 

Similarly. the chrominance informa- 
30Hr SIDEBANDS 

60Hr SIDEBANDS 

o 
I 

,1 sl 

r 
15734Ht 

3.58MHz 

4.5MHz 
FIG. 1 -THE FREQUENCY SPECTRUM OF LUMINANCE information consists of a series of carriers 
spaced 15,374 Hz apart. each having sidebands at 60 and 30 Hz on either side 
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+V

FREQUENCY

COMB FILTERS for your TV
Learn all about comb filters, how they work, and how they can be used to improve the

performance of your video system.
NEIL W. HECKT
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FIG. 1-THE FREQUENCY SPECTRUM OF LUMINANCE information consists of a series of carr iers
spaced 15,374 Hz apart , each haVing sidebands at 60 and 30 Hz on either side .

luminance carrier and sideband sets (see arrangement, the tota l spectrum of the
Fig. 2). NTSC signal appear s as a neatly inter-

The chrominance information, like the laced set of luminance and chrominance
luminance information has a spectrum carr ie r/ side ba nd se ts. Th ere are , of
that consists of a series of carriers spaced course, many more of those carrier/side-
15734 Hz apart , each having sidebands band sets than shown here .
spaced about them . The chromi nance car- In a typical color-TV set, the chrorni-
riers, however, are located at frequencies nance information is separated from the
that are preci sely midway between two luminance information by pas sing the
adjacent luminance carriers. (It was not co mposite spec trum thro ugh a chroma
by accident that the color-burst frequency bandp ass filter. That effectively removes
was chosen to be exactly 455 times the all lumin ance information out side the
horizont al sweep frequency, div ided by 2: passband; however, the luminance infor-
(455 x 15734)/2 = 3, 579 ,485 Hz. That mation that is within the passband re-
frequency is exac tly 227.5 15734-Hz car- mains (see Fig . 3).
riers away from 0 Hz.) Because of that Similarly, the chrominance inforrna-

30HzSIDEBANDS

COMB FILTERS A RE FREQUENTLY BEING

used these days in video systems to sepa 
rate the chrominance and luminance in
format ion from a composite video signa l.
In this article , we are going to learn more
abou t comb filters and how they operate.
We' ll also look at an experimental NTSC
decoder that you can bui ld. It is used to
derive RGB signa ls from a co mposi te
NTSC video input.

In order to understand how comb filters
can separa te the chrom inance and lumi
nance port ions of an NTSC compos ite
signal, we first need to understand more
about the frequenc y spectrum of an NTSC
composite signal. The NTSC signal is a
"sampled data system" with sampling
rates at 15734 Hz , 60 Hz . and 30 Hz; tha t
is, the horizontal, field , and frame rates .
As a result, the frequenc y spectrum of the
lumin ance channel consists of a series of
carriers spaced 15734 Hz apart, each hav
ing sidebands spaced 60 and 30 Hz about
them (see Fig . I). There are , of course ,
many more sidebands spaced about each
carrier at mult iples of 60 and 30 Hz than
shown in Fig. I. but for this discussion,
the spectrum is simplified.

The frequency spectrum shown in Fig .
I is for a monochrome signal and consists
of the luminance inform;tion. For a co lor
signal, in orde r to keep that signal co ni
patible with the mill ions of black and
white sets on the market. the chrominance
information is cleverly " stuffed" into the
empty frequencies between each of the
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FIG. 2 -IN ORDER TO ENSURE COMPATIBILITY with black- and -white TV sets, the chrominance 
information is located in the empty frequencies between each of the luminance carrier and sideband 
sets. 
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FIG. 3 -USING A BANDPASS FILTER removes the luminance information that falls outside of the 
passband. but the luminance information that falls within the passband is not affected. 
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AG. 4 -USING A NOTCH FILTER to remove chrominance Information also results in the removal of 

some of the luminance information. The lost luminance information consists of much of the fine detail 
of the picture. 

tion is removed from the luminance infor- 
mation by passing the composite 
spectrum through a band -reject (notch) 
filter. That effectively removes the chro- 
minance. but also removes some of the 
luminance information (see Fig. 4). That 

removed luminance information contains 
much of the fine detail of the picture. 

As should he obvious. then, an ideal 
luminance filter would be one that passes 
all of the luminance information and re- 
jects the chrominance (see Fig. 5). An 

ideal chroma filter would be one that pass- 
es all of the chrominance information 
while rejecting the luminance (see Fig. 6). 
Such a filter would have a characteristic 
that would look somewhat like a comb; 
hence they are called comb filters. 

The comb -filter characteristics shown 
in Figs. 5 and 6 are greatly simplified. In 
fact. each of our luminance and chromi- 
nance filters would have about 280 teeth 
(nulls) in each comb. In addition, the 
chroma comb nulls would be offset 7867 
Hz (15734/2) away from the luminance 
filter nulls. 

Building a comb filter 
Such a filter can be designed around a 

delay line. The delay time of the line must 
be equal to the period of the spacing be- 
tween the teeth of the comb. For NTSC 
television, the period must be 1/15734 Hz 
= 63.5566 p.s, and that delay time must 
be very precise. 

A simplified block diagram of a comb 
filter is shown in Fig. 7; let's see how that 
filter works. 

Since the delay of the line is exactly 
1/15734, it will store exactly one cycle of a 

15734 Hz sinewave. At 15374 Hz. the 
output of the delay line will be in phase 
and equal in amplitude to the input signal. 
Since both the input signal and the output 
of the delay line are fed to the Y (lumi- 
nance) channel "adder." the amplitude of 
the output of that adder at 15374 Hz will 
be twice that of the input signal. That 
constitutes a peak in the filter response at 

15734 Hz. Similarly, the C (chrominance) 
channel "subtractor" also sees two equal - 
amplitude in -phase signals at 15374 Hz. 
The C channel subtractor will thus pro- 
duce zero output. That constitutes a null 
in the filter response at 15734 Hz. 

At 7867 Hz (15734/2), the delay line 
will have one half cycle stored in it. The 
output from the delay line is. at that time. 
180 degrees out -of -phase with the input 
signal. That will cause the Y- channel ad- 
der produce a zero output (null). while the 
C- channel subtractor will generate a sig- 
nal that has twice the amplitude of the 
input signal (peak). 

At 31468 Hz. (15734 x 2). the delay 
line stores two cycles. causing an identi- 
cal effect as one cycle -a peak in the Y- 
channel filter characteristic and a null in 
the C- channel filter characteristic. At 1 -1/2 

times 15734 Hz (23601 Hz). an effect 
identical to the half cycle effect causes a 

null in the Y channel and a peak in the C 
channel. 

Thus, for every integer multiple of 
15734 Hz, a peak is produced in the Y 
channel. and a null is produced in the C 
channel. At every integer multiple of 
23601 Hz., there is a null in the Y channel 
and a peak in the C channel. 

The filter we've just described is actu- 
ally a little too good since it "combs" all 
the way from 0 to 4.5 MHz, and our desir- 

ideal chroma filter would be one that pass
es all of the chrominance inform ation
while rejecting the luminance (see Fig. 6).
Such a filter would have a characteristic
that would look somewhat like a comb;
hence they are called comb filters.

The comb-filter characteristics shown
in Figs . 5 and 6 are greatly simplified. In
fact , each of our luminance and chromi
nance filters would have about 280 teeth
(null s) in each comb. In addition, the
chroma comb nulls would be offset 7867
Hz (1573412) away from the luminance
filter nulls.

Building a comb filter
Such a filter can be designed around a

delay line . The delay time of the line must
be equal to the period of the spacing be
tween the teeth of the comb . For NTSC
television , the period must be 1/15734 Hz
= 63. 5566 /LS, and that delay time must
be very precise . .

A simplified block diagram of a comb
filter is shown in Fig. 7; let's see how that
filter works.

Since the delay of the line is exactly
1115734,it will store exactly one cycle of a
15734 Hz sinewave. At 15374 Hz, the
output of the delay line will be in phase
and equal in amplitude to the input signal.
Since both the input signal and the output
of the delay line are fed to the Y (lumi
nance) channe l " adder," the amplitude of
the output of that adder at 15374 Hz will
be twice that of the input signal. That
constitutes a peak in the filter response at
15734 Hz . Similarly, the C (chrominanc e)
channel " subtracter" also sees two equal
amplitude in-phase signals at 15374 Hz.
The C channe l subtractor will thus pro
duce zero output. That constitutes a null
in the filter response at 15734 Hz.

At 7867 Hz (15734/2), the delay line
will have one half cycle stored in it. The
output from the delay line is, at that time ,
180 degrees out-of-phase with the input
signal. That will cause the Y-channel ad
der produce a zero output (null), while the
C-channel subtractor will generate a sig
nal that has twice the amplitude of the
input signal (peak).

At 31468 Hz (15734 x 2), the delay
line stores two cycles, causing an identi
cal effect as one cycle- a peak in the Y
channel filter characteristic and a null in
the C-channel filter characteristic . At l-Y2
time s 15734 Hz (23601 Hz), an effec t
identical to the half cycle effect causes a
null in the Y channel and a peak in the C
channel.

Thu s, for every integer multiple of
15734 Hz, a peak is produced in the Y
channel, and a null is produced in the C
channel. At every integer multiple of
23601 Hz, there is a null in the Y channel
and a peak in the C channel.

The filter we've just described is actu
ally a little too good since it " combs" all
the way from 0 to 4 .5 MHz, and our desir-
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removed luminance information contains
much of the fine detail of the picture.

As should be obvious, then , an ideal
luminance filter would be one that passes
all of the lumin ance information and re
jects the chrominance (see Fig. 5). An
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tion is removed from the luminance infor
matio n b y p ass in g the compo si te
spectrum through a band-reject (notch)
filter. That effectively removes the chro
minance , but also removes some of the
luminance information (see Fig. 4). That

FIG. 4-USING A NOTCH FILTERto remove chromlnance information also results in the removal of
some of the luminance Information. The lost luminance information consists of much of the fine detail
of the picture.

FIG. 3-USING A BANDPASS FILTER removes the luminance information that falls outside of the
passband, but the luminance information that falls within the passband is not affected .

~-------------4.5MHz------------___+I

FIG. 2-IN ORDER TO ENSURE COMPATIBILITY with black-and-white TV sets, the chrominance
information is located in the empty frequencies between each of the lum inance carr ier and sideband
sets.
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LUMINANCE / FILTER CHARACTERISTIC 

u 

nn 

FIG 5 -AN IDEAL LUMINANCE FILTER would be flat to about 2 MHz, then comb every 15 734 Hz to 4.5 
MHz 

-0-2 MHz - 
CHROMINANCE 
FILTER CHARACTERISTIC 

FIG. 6 -AN IDEAL CHROMA FILTER would have zero response to about 2 MHz, then comb every 15,734 
Hz to 4.5 MHz. 

NTSC 
VIDEO 
IN 

1H DELAY 
LINE 

LUMINANCE 
OUT 

CHROMINANCE 
OUT 

FIG. 7 -A BASIC COMB FILTER can be built 
around a 1H-delay line One drawback to the 
filter shown here is that it combs from 0 Hz 

ed response is to be flat in the first 2 MHz 
of the Y channel, and to have zero re- 
sponse in the first 2 MHz of the C chan- 
nel. The reason we want flat response to 2 
MHz in the luminance channel is because 
much of the low -frequency information 
(which represents horizontal line -to -line 
luminance differences) will otherwise be 
removed by the comb filter. 

Figure 8 shows a more practical config- 
uration for our filter. As is shown in that 
block diagram, the Y channel can be 
made essentially flat for the first 2 MHz by 
adding the first 2 MHz of the C channel to 
the Y channel. Since there is a peak in C 
for every null in Y, they tend to cancel out 
when added. 

A 2 MHz lowpass filter in the C channel 
passes the first 2 MHz of the chrominance 
signal. which is then added back to the Y 
channel. That creates a Y -filter charac- 

teristic that is essentially flat from 0 to 2 
MHz, with combing from 2 to 4.5 MHz. 
The 4.5 -MHz lowpass filter sets the Y- 
channel's upper passband edge at 4.5 
MHz, which is just below the audio chan- 
nel. Meanwhile, a 1 -MHz bandpass filter 
in the C channel, centered at 3.58 MHz, 
restricts combing to just the chrominance 
frequency band. 

The RCA PW600 module 
The delay line used in the experimental 

comb filter NTSC decoder about to be 
described is part of an RCA PW600 mod- 
ule (see Fig. 9), which is used in some 
recent RCA color TV models. (For a 
schematic diagram of that module, see 
Howard W. Sam's Photofact Set 1945, 
folder 2, RCA chassis CICIOIA, 1981 
production.) The PW600 also contains 
some vertical detail enhancements. 

The difficult part of any comb filter is 
the 1H delay line which, as mentioned 
earlier, must be very precise. The one 
onboard the PW600 is a sophisticated de- 
vice: it is a charge -coupled analog shift 
register of 683 1- stages. The delay intro- 
duced by the shift register is purely a func- 
tion of the frequency of the applied shift 
clock and number of stages. When a shift 
frequency of three times the color burst 
frequency (10.74 MHz) is used, the total 
delay is exactly IH. 

A charge -coupled shift register consists 
of a series of switches and storage capaci- 
tors. On each shift (or clock) signal, the 
charge of any particular capacitor is trans - 
ferred to the next capacitor in line. The 
first capacitor in the device, of course, 
gets its charge from the applied input volt- 
age. The process is very similar to the old 
"bucket brigade" used for fire fighting. 
Each person holds a bucket. The bucket of 
the first person in line is filled to some 
level. That person then empties his bucket 
into the bucket of the next person in line. 
The next person then empties his bucket 
into the bucket of the third person in line. 
Meanwhile, the first person has refilled 
his bucket and is ready to empty it into the 
bucket of the second person. That process 
is carried on continuously with the last 
person emptying his bucket on the fire. 

4.6MHz LOWPASS 

r69191 

2MHz LOWPASS 

o CHROMINANCE 

8ANDPASS 

3 58MHz 

FIG. 8 -A PRACTICAL COMB FILTER. In the luminance channel. this filter will have nearly flat 
response to 2 MHz; in the chrominance channel, this filter will have zero response to 2 MHz. 
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The RCA PW600 module
The delay line used in the experimental

comb filter NTSC decoder about to be
described is part of an RCA PW600 mod
ule (see Fig. 9), which is used in some
recent RCA color TV models . (For a
schematic diagram of that mod ule, see
Howard W. Sam's Photofact Set 1945 ,
folder 2, RCA chassis CTC lOIA, 1981
prod uctio n.) The PW600 also contains
some vertica l detail enhancements .

The diffic ult part of any comb filter is
the lH delay line which , as mentioned
earlier, must be very precise . The one
onboard the PW600 is a sophisticated de
vice ; it is a charge-coupled analog shift
regis ter of 683 Y2-stages. The delay intro
duced by the shift register is purely a func
tion of the frequency of the applied shift
clock and number of stages. When a shift
frequency of three times the color burst
frequency (10.74 MHz) is used , the total
delay is exactly lH .

A charge-cou pled shift register consists
of a series of switches and storage capaci
tors . On each shift (or clock) signal, the
charge of any part icular capacitor is trans
ferred to the next capacitor in line. The
first capac itor in the device , of course,
gets its charge from the applied input volt
age. The process is very similar to the old
"bucket brigade " used for fire fighting .
Each person holds a bucket. The bucket of
the first person in line is filled to some
level . That perso n then empties his bucket
into the bucke t of the next perso n in line.
The next perso n then empt ies his bucket
into the bucke t of the third person in line.
Meanwhile, the first person has refilled
his bucket and is ready to empty it into the
bucket of the seco nd person. That process
is carried on continuously with the last
person emptying his bucket on the fire.

tJ
terist ic that is essentially flat from 0 to 2
MHz , with combing from 2 to 4 .5 MHz .
The 4.5-MHz lowpass filter sets the Y
channel's upper passband edge at 4 .5
MHz , which is just below the audio chan
nel. Meanwhile, a I-MHz bandpass filter
in the C channel, cen tered at 3.58 MHz,
restric ts combing to just the chrominance
frequency band.

CHROMINANCE
FILTER CH ARACTERI STIC

LUMINANCE
OUT

+V

0-2MHZ---1

J

NTSC
VIDEO
IN

k-- - O-2 MHz

+V

-- f
FIG.6-AN IDEAL CHROMA FILTERwould have zero response to about 2 MHz, then comb every 15,734
Hz to 4.5 MHz.

FIG. 5-AN IDEAL LUMINANCE FILTERwould be flat to about 2 MHz, then comb every 15,734 Hz to 4.5
MHz.

CHROMINANCE
OUT

FIG. 7-A BASIC COMB FILTER can be built
around a lH-delay line . One drawback to the
filter shown here is that it combs f rom 0 Hz.

ed respo nse is to be flat in the first 2 MHz
of the Y channel, and to have zero re
sponse in the first 2 MHz of the C chan 
nel. The reaso n we want flat response to 2
MHz in the luminance chan nel is beca use
much of the low-frequency informat ion
(which represents horizont al line-to-line
luminance differences) will otherwise be
removed by the com b filter.

Figure 8 shows a more practical config 
uration for our filter. As is shown in that
block diagram, the Y cha nnel can be
made essentially flat for the first 2 MHz by
addin g the first 2 MHz of the C channel to
the Y channel. Since there is a peak in C
for every null in Y, they tend to cancel out
when added .

A 2 MHz lowpass filter in the C channel
passes the first 2 MHz of the chrom inance
signal, which is then added back to the Y
channel. That crea tes a Y-filter charac-

4.5MHz LOWPASS .

mITl ~ «v«:
r-------+I~ ~INANC'

2MHz LOWPASS

" rYfJ\,--,---1_
I----.;:-----{) CH RO MINANCEtNOPirJJ]

3.58MH z

FIG. 8-A PRACTICAL COMB FILTER. In the luminance channel, this filter will have nearly flat
response to 2 MHz; in the chrominance channel, this filter will have zero response to 2 MHz.
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NTSC 
IN 

RCA 

COMB FILTER IC 

J 
l O W PASS 

D FILTER 

D-1 

10.74 M H: FREQUENCY) 
TRIPLER 

LOW PASS 
FILTER 

VERT 
DETAIL [- 
PROCESSOR 

BANDPASS 

1 
FILTER 

PW800MODULE 

j9 

24VDC -10VVDC 

LUMINANCE 

1 oCHROMA 

o 3.58MHr 

FIG. 9 -THE PW600. This RCA module contains all of the components of our basic comb filter. 

CHROMA INPUT 

ACC CAPACITOR 

DL DRIVER. EMITTER 

1 C 
2 C 
3C 

]40 ] 39 

D 3 
HUE CONTROL 

12VDC 

GROUND 

DL DRIVER. COLLECTOR 4 C ] 37 1.0V LUMINANCE INPUT 

SATURATION CONTROL 5 C ] 36 DELAYED LUMA INPUT 

INDENT CAPACITOR 6 C ] 35 3 O INVERTED OUTPUT 

V INPUT 7 C ] 34 LUMA EMITTER LOAD 

U INPUT 8 E ] 33 LUMA COLLECTOR LOAD 

90 DEGREE LOOP CAPACITOR 9 C ] 32 CONTRAST CONTROL 

OSC LOOP FILTER 10 C TDA3301 ] 31 BLACK LEVEL CLAMP 

CRYSTAL DRIVE 11 E ] 30 BRIGHTNESS CONTROL 

CRYSTAL FEEDBACK 12 E ] 29 PEAK BEAM LIMIT ADJ 

GROUND 13 C ] 28 FRAME PULSE INPUT 

BLUE OUTPUT 14 C ] 27 SANDCASTLE INPUT 

BLUE CLAMP CAPACITOR 15 C ] 26 OSD GREEN INPUT 

BLUE FEEDBACK 16 C 25 OSD RED INPUT 

GREEN OUTPUT 17 C 24 OSO* BLUE INPUT 

GREEN CLAMP CAPACITOR 18 C ] 23 OSO BLANKING INPUT 

GREEN FEEDBACK 19 C ] 22 RED FEEDBACK 

RED OUTPUT 20 C ] 21 RED CLAMP CAPACITOR 

05D - ON SCREEN DISPLAY 

FIG. 10- PINOUT OF THE TDA3301. This Motorola IC contains everything needed to convert luminance 
and chrominance information into RGB signals. 

THE TDA3301 is used in an experimental NTSC decoder that will be described in the next part of this 
article. 

That similarity of charge-coupled devices 
to the old bucket -brigade has caused them 
to he called "bucket- brigade" devices as 
often as not. 

The delay -line IC used in the PW600. 
also contains the adder and subtractor. 
Thus. it is essentially the basic comb filter 
we spoke about earlier. The remaining 
circuitry' of the PW600 is the 4.5 MHz 
and 2 MHz lowpass filters. the 3.58 MHz 
bandpass filter. the vertical detail pro- 
cessor. and the frequency tripler for con- 
verting the 3.58 -MHz color burst to the 
10.74 MHz shift clock. 

The PW600 inputs one volt peak -to- 
peak composite NTSC video and 3.58 
MHz color burst reference. and outputs 
separated luminance and chrominance. It 
requires + 24- and - 10 -volts DC. 

Just a word about the vertical -detail 
processor. That is peculiar to the PW600 
module. and is not used with all comb - 
filter applications. The combing action in 
the Y channel. at frequencies below 2 

MHz. removed much of the vertical detail 
of the picture. Adding back the Tower 2 

MHz of the C channel restored the lost 
detail. It follows that if the vertical detail 
is added back at a greater level than origi- 
nally received. then the vertical detail may 
be enhanced. The vertical- detail pro- 
cessor circuit is an amplifier having non- 
linear gain vs. frequency. The process can 
be compared to the use of high -frequency 
peaking in the video amplifier stages to 
improve horizontal detail. 

An advanced color demodulator 
thus far we have only separated chro- 

nlinance and luminance by the most ad- 
vanced process available. Next we have to 
convert those signals into ones that can be 

used to drive a color picture tube. namely 
REI). GREEN. and mt.ul: video. 

A 40 -pin IC demodulator. the 
TDA330I, has recently been introduced 
by Motorola (see Flg. 10). It contains ev- 
erything needed to process the luminance 
and chroninance signals into RGB sig- 
nals, and when used with the PW600. 
does it all without any inductors, tuned 
circuits. or luminance delay lines. The 
device is of European design. and is use- 
able for either PAL or NTSC demodulator 
applications. 

In addition to doing the color demod- 
ulation. it has RGB and blanking inputs 
that allow external mixing of computer 
information with the video picture. 

The TDA330I provides automatic 
black -level setup and beam- current limit- 
ing. It normally requires no oscillator ad- 
justment. has three on- screen display 
inputs tRGB). a high -speed blanking in- 
put. and it operates from a single 12 -volt 
DC supply. 

That's all we have room for now. Next 
time. we'll show you how the PW600 and 
the TDA3301 can be used to build an 
NTSC decoder. R -E 

An advanced color demodulator
Thu s far we have only sepa rated chro

minance and luminance by the most ad
vanced process available . Nex t we have to
convert tho se signals into one s that can be
used to dr ive a color picture tube, nam ely
RE D. GREEN , and BL UE vide o.

A 40-pin I C d emodulator, th e
TDA3301 , has recently been introduced
by Motorola (see Fig. 10). It conta ins ev
ery thing needed to pro cess the luminance
and chrominance signa ls into RGB sig
nals , and whe n used with the PW600,
doe s it all w itho ut any ind uctors, tun ed
circuits , or lum inance delay lines . The
device is of Europe an design , and is use
abl e for eithe r PAL or NTSC demodulator
applica tions .

In addition to doin g the color dem od
ulation , it has RGB a~nd blanking inputs
that allow ex ternal mixin g of computer
information with the video picture .

Th e TDA33 0 1 provid e s auto ma tic
black-leve l se tup and beam-current limit
ing . It normall y requires no oscillator ad
justment, has three o n-scre en di splay
inputs (RGB), a high- speed blanking in
put. and it ope rates from a sing le 12-volt
DC supply.

Th at 's all we have room for now. Next
tim e , we' ll show yo u how the PW600 an d
the T DA3301 ca n be used to build an
NT SC decoder. R-E

That similar ity of charge-coupled devices
to the old bucket-brigade has ca use d them
to be call ed "bucket-brigade " devices as
often as not. ~

The delay-l ine [C used in the PW600 .
also cont ain s the adder and subtracte r.
Thu s. it is essentially the basic comb filter
we spoke abo ut ea rl ier. The remaining
circuitry of the PW600 is the 4 .5 MH z
and 2 MHz lowp ass filters . the 3. 58 MHz
band pass filt er. the ve rt ica l det ail pro
cessor, and the frequen cy tripl er for con
vett ing the 3 .58 -MHz color bur st to the
10.74 MHz shift clock .

The PW 600 input s on e volt peak-to
peak composite NTSC video and 3. 58
MHz color burst reference . and outputs
se parated luminanc e and chrominance . It
requires + 24- and - 10-volt s DC.

Ju st a word about the ve rt ica l-deta il
processor. That is peculiar to the PW600
module , and is not used with all co mb
filter applications . The co mbing action in
the Y channe l, at frequen cies belo w 2
M Hz , removed mu ch of the vert ica l detail
of the picture. Adding back the lower 2
MH z of. the C ch ann el res tored the lost
detail. It follows that if the vert ical detail
is added bac k at a great er level than ori gi
nall y received, then the vert ica l detail may
be enhanced . Th e ve rtic a l-deta il pro
cessor circuit is an amplifier having non 
line ar gain vs . frequenc y. The process ca n
be compared to the use of high-frequenc y
peakin g in the vide o amplifier stag es to
improve horizontal detail.

'k'. .
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5 LUMINANCE

1---+'-0 CHROMA

PW600MODU LE

40 HUECONTROL

39 +12VDC

38 GROUND

37 1.0V LUMINANCE INPUT

36 DELAYED LUMA INPUT

35 3.0V INVERTEDOUTPUT

34 LUMA EMITTER LOAD

33 LUMA COLLECTOR LOAD

32 CONTRAST CO NTROL

31 BLACK LEVEL CLAMP

30 BRIGHTNESS CONTROL

29 PEAK BEAMLIMIT AOJ

28 FRAMEPULSE INPUT

27 SAN DCASTLE INPUT

26 OSD ' GREEN INPUT

25 OSD ' RED INPUT

24 OSO ' BLUEI NPUT

23 OSD ' BLANKING INPUT

22 RED FEEOBACK

21 RED CLAMP CAPAC ITOR

1-------+'-o3.58MHz

TDA3301

CHROMA INPUT

ACC CAPACITOR

OL DRIVER,EMITTER

OL DRIVER, COLLECTOR

SATURATION CONTROL

INDENT CAPACITOR

V INPUT

U INPUT

90 DEG REE LOOP CAPACITOR

OSC LOOP FILTER

CRYSTAL DRIVE

CRYSTAL FEEDBACK

GROUND

BLUEOU1PUT

BLUECLAMPCAPACITOR

BLUEFEEDBACK

GREEN OUTPUT

GREEN CLAMP CAPACITOR

GREE N FEEDBACK

RED OUTPUT

NTSCO*t+-ill@.ijlW~ml
IN

t
THE TDA3301 is used in an exper imental NTSC decoder that will be described in the next part of th is
art icle.

+24VDC - lOVDC

FIG. 9-THE PW600. Thi s RCA modu le con tains all of the components of our basic comb filter.

' OSD =ON SC REEN DISPLAY

FIG.1O-PINOUT OF THE TDA3301. This Motoro la IC contains every thing needed to convert luminance
and chro minance informatio n into RGB signals.

(f)

~
Z
o
a:
l
o
W
--l
W

6
o
«
a:

66

www.americanradiohistory.comwww.americanradiohistory.com

www.americanradiohistory.com


C) \ L _ -1. D -U- 
. 

Now that we've introduced 
you to the HiTech 
PC- compatible computer, 
let's see how it put together. 

ELLIOTT S. KANTER 

Part 2 WHEN WE LEFT OFF 
last time, we were 

just getting ready to configure the mother- 
board. The first step is to set the config- 
uration switch SWI, which is a DIP 
switch that is made up of eight separate 
switches that we'll call SWI -I SWI -8. 

As we showed you last month, for our 
configuration the switches should be set 
as follows: 

SWI -1: oFF. 
SWI -2: ON. 
SWI -3: OFF. 
SWI-4: oN. 
SWI -5: OFF. 
SWI-6: OFF. 
SWI -7: oFF. 
SWI-8: ON. 
Switch SWI -1 is always off for normal 

operation, while SWI -2 is on unless an 
8087 co- processor is being used. 

Switches SWI -3 and SWI-4 are set de- 
pending on how much memory is in- 
stalled. For 128K, they should be set off 
and on respectively. For I92K, they 
should be set on and off, respectively. For 
256K, they should both be off. 

Switches SWI -5 and SWI -6 are set de- 
pending on the display adapter used. They 
should both be on if no display adapter is 
used. If a color /graphics adapter (with 
40 x 20 resolution) is used, SWI -5 should 
be off, but SWI -6 on. For a resolution of 
80 x 25, those settings should be re- 
versed. If both adapters are used, or if a 
monochrome adapter is used, both SWI -5 
and SWI -6 should be off. 

Switches SWI -7 and SWI -8 are set de- 

PC Compatible 
Computer 

Now that we've introduced
you to the HiTech
PC-compatible computer,
let's see how it's put together.

ELLIOTT S. KANTER

Part 2 WHE N WE LEFT OFF

las t tim e , we were
ju st getting ready to configure the mother
board . TIle first step is to set the config
urati on swi tc h SW l , wh ich is a DI P
switch that is made up of eight separate
swi tches that we' ll call SW l-l-SW I-8.

As we showed you last month , for our
configuration the switches should be set
as follows:
• SW l-l: OFF.

• SW I-2: O N .

• SW I-3: OFF .

• SW I-4: ON.

• SW I-5: OFF .

• SW I-6: OFF .

• SW I-7: OFF .

• SW I-8: ON.
Switch SW l-l is always off for normal

opera tion , while SW I-2 is on unless an
8087 co-processor is being used.

Switches SW I-3 and SW I-4 are set de
pending on how much mem ory is in
stalled . For l28K, they should be set off
and on respect ivel y. For 192K , they
should be set on and off, respectively. For
256K, they should both be off.

Switches SW I-5 and SW I-6 are set de
pending on the display adapter used . They
should both be on if no display adapter is
used. If a color/graph ics adapter (with
40 x 20 resolution) is used , SW I-5 should
be off, but SW I-6 on. For a resolution of
80 x 25, those se ttings should be re
versed. If both adap ters are used, or if a
monochrome adapter is used , both SWI -5
and SW I-6 should be off.
. Switches SW I-7 and SW I-8 are set de-
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pending on how many floppy -disk drives 
are installed. For I drive, both should be 

on. For 2 drives, SWI-7 should be off, but 
SW I -8 should be on. For 3 drives, SWI-7 
should be on, but SWI -8 should be off. 
For 4 drives, both should be off. 

Two other DIP switches are located on 
the motherboard. Those switches are not 
numbered but their locations are labeled 
"FUK RAM EXPANSION" in Fig. 4. (For 
your convenience, Fig. 4, which appeared 
last time, will be repeated here.) Unless 
you have the necessary expertise to imple- 
ment alternative ROM /EPROM's, don't 
disturb the settings. 

Now it's time to insert the BIOS ROM 
in position U35. Be sure to observe the 
orientation of the notch or dot indicating 
pin I. 

Now that you have completed the 
switching configuration process, you're 
almost ready to install the board in the 
case. Before you do, locate the jumper 
block JPI . (See Fig 4.) If you are using the 
HiTech Power Supply, ensure that a 

jumper is in place from pins 2 to 3. That 
jumper enables the on -board power -on re- 
set. If you are using the IBM power sup- 
ply, install the jumper from pins 1 to 2. 

The system board is now ready to be 
installed. It will be secured by a locking - 
type, plastic stand -offs and two, 6 -32 x 
1/4 -inch screws. As noted in Fig. 4, one 
screw will be mounted with an insulating 
washer separating it from the component 
side of the board. With the case posi- 
tioned as shown in Fig. 3 (see the July 
1985 issue of Radio -Electronics). slide 
the system board in from the left and line 
up the plastic locking -type stand offs with 
the holes in the board. Those stand -offs 
will slide in their mounts making this task 
easier. When you have lined the board up 
and the stand -offs protrude through the 
holes, press down to lock the board into 
place. 

Refer again to Fig. 4 and install the 
screw without the insulating washer 
where shown (point A). In a similar man- 
ner install the screw with the insulating 
washer where shown (point B). Take the 
two -wire cable coming from the speaker 
and plug it into the on -board connector as 

also shown in Fig. 4. That completes the 
installation of the system board. 

Configuring the disk drive 
If you have not done so already, care- 

fully unpack the floppy -disk drive. Posi- 
tion the drive as shown in Fig. 6 and locate 
the power connector and the data -cable 
connector. Using a screwdriver, gently 
pry out resistor pack RAI and discard it: it 
is not required for use with the HiTech 
PC. Next, move the jumpers; they should 
be at the Hs and Dsl positions. That's all 
there is to configuring your floppy -disk 
drive. If you have purchased a second disk 
drive, configure it in exactly the same 
manner. 

A 
00 NOT 
USE 
INSULATOR 

8- FULL -LENGTH EXPANSION SLOTS 
1G MIME.' "7111F 

FIG. 4 -THE HITECH MOTHERBOARD and some 

You are now ready to install the floppy - 
disk drive in the case. Pop out the lower of 
the two plastic drive faceplates and care- 
fully insert the disk drive. component- 
side down, through the front of the case. 
Secure the disk drive using two 6 -32 x 
1/4 -inch screws in the slots (bracket) and 
tapped holes (disk drive) ensuring that the 
drive front is lined up with the front of the 
panel. The direction -indicating arrow on 
the front of the disk drive should be point- 
ing up. That's all there is to installing the 
drive. If you have purchased a second disk 
drive, install it in a similar manner. 

Installing the hard -disk drive 
Your hard -disk drive, despite its name, 

is fragile. You should take whatever pre- 
cautions are necessary to prevent it from 

of the features you'll have to be familiar with. 

jarring or dropping. (Damage can occur if 
it's dropped from heights as little as two 
inches!) Unpack the disk drive and re- 
move the plastic front panel cover from 
your computer. 

Refer to Fig. 7 and gently slide the drive 
into the right -hand side opening (as view- 
ed from the front). Using the supplied 
mounting screws, secure the drive to the 
bracket as shown in the drawing. That 
completes the installation of the drive 
proper. The next step is to install the con- 
troller card. 

Hard -disk controller 
If you have not done so already. unpack 

the hard -disk controller card and position 
it in front of you as shown in Fig. 8. 
Locate the DIP configuration switch 

Hard-disk controller
If you have not done so already, unpack

the hard-disk controller card and position
it in front of you as shown in Fig. 8.
Locate the DIP configuration switch

Installing the hard-disk drive
Your hard-disk drive, despite its name,

is fragile . You should take whatever pre
cautions are necessary to prevent it from

FIG. 4-THE HITECH MOTHERBOARD and some of the features YOU'll have to be familiar with.

You are now ready to install the floppy- jarring or dropping. (Damage can occur if
disk drive in the case . Pop out the lower of it's dropped from heights as little as two
the two plastic drive faceplates and care- inches!) Unpack the disk drive and re-
fully insert the disk drive, component- move the plastic front panel cover from
side down, through the front of the case. your computer.
Secure the disk drive using two 6-32 X Refer to Fig. 7 and gently slide the drive
1/4-inch screws in the slots (bracket) and into the right-hand side opening (as view-
tapped holes (disk drive) ensuring that the ed from the front). Using the supplied
drive front is lined up with the front of the mounting screws, secure the drive to the
panel. The direction-indicating arrow on bracket as shown in the drawing. That
thefront of the disk drive should be point- completes the installation of the drive
ing up. That's all there is to installing the proper. The next step is to install the con-
drive. If you have purchased a second disk troller card .
drive, install it in a similar manner.

pending on how many floppy-disk drives
are installed. For I drive, both should be
on. For 2 drives, SWI-7 should be off, but
SWI-8 should be on. For 3 drives, SWI-7
should be on, but SWI-8 should be off.
For 4 drives , both should be off.

Two other DIP switches are located on
the motherboard. Those switches are not
numbered but their locations are labeled
" FOR RAM EXPANSION" in Fig. 4 . (For
your convenience, Fig. 4, which appeared
last time, will be repeated here.) Unless
you have the necessary expertise to imple
ment alternative ROM/EPROM's, don't
disturb the settings.

Now it's time to insert the BIOS ROM
in position U35. Be sure to observe the
orientation of the notch or dot indicating
pin I .

Now that you have completed the
switching configuration process, you're
almost ready to install the board in the
case . Before you do, locate the jumper
block JPI . (See Fig 4.) If you are using the
HiTech Power Supply, ensure that a'
jumper is in place from pins 2 to 3. That
jumper enables the on-board power-on re
set. If you are using the IBM power sup
ply, install the jumper from pins I to 2.

The system board is now ready to be
installed. It will be secured by a locking
type, plastic stand-offs and two, 6-32 x
II4-inch screws. As noted in Fig. 4, one
screw will be mounted with an insulating
washer separating it from the component
side of the board . With the case posi
tioned as shown in Fig. 3 (see the July
1985 issue of Radio-Electronics), slide
the system board in from the left and line
up the plastic locking -type stand offs with
the holes in the board . Those stand-offs
will slide in their mounts making this task
easier. When you have lined the board up
and the stand-offs protrude through the
holes, press down to lock the board into
place.

Refer again to Fig. 4 and install the
screw without the insulating washer
where shown (point A). In a similar man
ner install the screw with the insulating
washer where shown (point B). Take the
two-wire cable coming from the speaker
and plug it into the on-board connector as
also shown in Fig. 4. That completes the
installation of the system board.

Configuring the disk drive
If you have not done so already, care

fully unpack the floppy-disk drive. Posi
tion the drive as shown in Fig. 6 and locate
the power connector and the data-cable
connector. Using a screwdriver, gently
pry out resistor pack RAI and discard it; it
is not required for use with the HiTech
PC. Next, move the jumpers; they should
be at the HS and OSI positions . That's all
there is to configuring your floppy-disk
drive . If you have purchased a second disk
drive, configure it in exactly the same
manner.
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34- CONDUCTOR 
CABLE 

CONFIGURATION 
SWITCH 

-mg 

RED STRIPED EDGE 

20- CONDUCTOR 
CABLE 

Ft C !t-THF HARD -DISK CONTROLLER CARD. 

a 

FLOPPY DISK CONTROL 
CABLE CONNECTOR 

rt 
REMOVE & DISCARD RA1 

FIG 6 -THE FLOPPY -DISK DRIVE. The resistor network RAI can be discarded. see me teat for the 
proper jumper configuration. 

SLIDE 
IN 

POWER SUPPLY 

121 -SCREWS 
SECURE HARO DISK 

REAR OF 
UNIT 

POWER SW. 

FIG 7- MOUNTING THE HARD DISK and power 
supply is straightforward. 

The first four positions of the configuration 
switch should be set to oft, and the last four 
should be set on. 

SWI. (Note that this SWI is tua the same 

SWI that we set on the system board. ) The 
controller supplied with your computer is 

capable of accepting hard disks ranging in 
capacity from 10MB to 30MB. SWI con- 
figures the card to the drive installed. In 
our case, we will be installing and config- 
uring this card for a 10MB disk, so set 

SWI-1 through SWI -4 off and SWI -5 

through SWI -8 on. That's all you have to 
do to configure the controller card. Don't 
change any jumpers on the card. You're 
now ready to install it, using Fig. 9 as a 

guide. 
Using the supplied cables, plug the 20- 

pin and 34 -pin cables into the card as 

shown with the red striped end of the 
cables pointing down toward the card - 
edge connector. Insert the card into a va- 

cant slot near the hard -disk drive and 
route the cables as shown toward the hard 
disk. You will have to remove one of the 

HARD 
DISK - 
CTLR. 

EXPANSION 
SLOTS 

back slot covers to install the card; save 
the screw and use it to secure the card with 
the cable end pointing towards the com- 
puter's front panel. Connect the remain- 
ing ends of the cables to the hard -disk 
drive. They are keyed and can only be 
inserted in the proper manner. Your hard - 
disk drive and controller card are now 
installed. We will format the disk shortly. 

Installing the power supply 
Position the power supply w that the 

power switch is located to the right rear 
(as viewed from the front) and protrudes 
from the rear right hand side of the case. 
(Refer to Figs. 7 and I0.) Turn the case 
around and line up the four mounting 
holes with their corresponding holes in 
the rear panel. Using four 6 -32 X I -inch 
round -headed screws, secure the power 
supply to the rear of the case. Locate the 
two cable assemblies and connect them to 
the motherboard as shown. In a similar 
manner, connect one of the two. 4 -line 
cable assemblies to the rear of the hard 
disk drive. The assembly's connector is 
keyed and can only be inserted the correct 
way. 

The remaining 4 -line cable assembly 
will be connected in a similar manner to 
the floppy disk drive. If you are using two 
drives, use the y- adapter and carefully 
match the color codes of the wires and 
crimp the adapter in place. 

The adapter cards 
Noss Its time to install a color- graph- 

ics /monochrome display card and a flop- 

V 
HARD DISK CABLE 

FLOPPY DISK CABLE 

POWER 

SUPPLY 

1 
FLOPPY DISK DRIVES 

FIG. 9- ROUTING THE RIBBON CABLES for the disk drives is easy if you follow the layout shown. 
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FIG. 6-THE FLOPPY·DISK DRIVE. The resistor network RAl can be discarded. See the text for the
proper jumper configuration.

POWERSUPPLY

\

SLIDE r~"""'''''''''''''''~'I-1
IN--

POWERSW.
FIG. 7-MOUNTING THE HARD DISK and power
supply is straightforward.

through SW I-S on. That's all you have to
do to configure the con troller card . Don 't
change any jumpers on the card. You' re
now ready to install it , using Fig . 9 as a
guide.

Using the supplied cables , plug the 20
pin and 34-pin cables into the card as
shown with the red striped end of the
cabl es pointing down toward the ca rd
edge connector. Insert the card into a va
cant slot near the hard-disk drive and
route the cables as shown toward the hard
disk. You will have to remove one of the

EXPANSION
SLOTS

back slot covers to install the card; save
the screw and use it to secure the card with
the cab le end pointing towards the com
puter's front panel. Connec t the remain
ing ends of the cables to the hard-disk
drive . They are keyed and can only be
inserted in the proper manner. Your hard
disk drive and controll er card are now
installed . We will format the disk Sh0l11y.

Installing the power supply
Position the power supply so that the

power switch is located to the right rear
(as viewed from the front) and protrudes
from the rear right hand side of the case .
(Refer to Figs. 7 and 10.) Tum the case
around and line up the four mounting
holes with their corresponding holes in
the rear panel. Using four 6-32 x l-inch
round -headed screws, secure the power
suppl y to the rear of the case . Locate the
two cable assemblies and connect them to
the motherboard as shown. In a similar
manner, connect one of the two, 4-line
cable assemblies to the rear of the hard
disk drive . The assembly's connector is
keyed and can only be inserted the correc t
way.

The remainin g 4-line cable assembly
will be connected in a similar manner to
the floppy disk drive. If you are using two
drives, use the y-adapter and carefully
match the color codes of the wires and
crimp the adapter in place .

The adapter cards
Now it's time to install a color-graph

ics/monochrome display card and a flop-

FIG. 8-THE HARD-DISK CONTROLLER CARD.
The first four positions of the configuration
switch shou ld be set to off , and the last four
should be set on.

~c
G)
c
(f)
-i

o

o
FLOPPY DISK DRIVES

POWER
SUPPLY

D

o
D O

o

HARD
DISK
CHR .

HARD DISK CABLE

FLOPPY DISK CABLE

FIG. 9--ROUTING THE RIBBON CABLES for the disk drives is easy if you follow the layout shown.

CONFIGURATION=:J
SWITCH Q)

@n

34-CONDUCTOR
CABLE

SW I. (Note that this SW I is not the same
SW I that we set on the system board. ) The
controller supplied with your comp uter is
capable of accepting hard disks ranging in
capacity from 10MB to 30MB. SW I con
figures the card to the drive installed. In
our case , we will be installing and config
uring this card for a 10MB disk , so set
SWI-I throu gh SWI-4 off and SW I-5
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FIG. 10-THE POWER SUPPLY is shown connected to the motherboard. Note that the cables for the 
floppy- and hard -disk drives are not shown. 
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FIG. 11 -THE COLOR graphics monochrome 
adapter is fully compatible with the IBM system. 

FIG. 12 -THE FLOPPY -DISK CONTROLLER 
adapter shown here also comes equipped with a 
parallel printer port. 

py -disk controller /parallel printer card. 
Each of those cards is packaged sepa- 
rately with necessary cables and instruc- 
tions as to use. The color -graphics/ 
monochrome display card shown in Fig. 
ll should be installed in the first (left- 
most) expansion slot with the two con- 
nectors-one for RGB color, the other for 
composite video- visible from the rear. 
Remove the screw holding the rear panel 
cover corresponding to the first slot (right 
as viewed from the front). Discard the 
panel cover but retain the screw: it will be 
used later to secure the adapter card. Posi- 
tion the card with the connectors to the 
rear and press down firmly. Secure the 
rear panel bracket. 

The last adapter card we'll install is the 
floppy -disk controller card with a parallel 
printer port. Remove the third and eighth 
rear panel covers and save the screws. The 
left -most opening will be used for the 
DB25 parallel printer port connector. The 
remaining (third) opening will be filled 
with the expansion -drive connector. 

Refer to Fig. 12. the controller /printer 
adapter. The only required configuration 
would be to change the position of the 
jumper located nearest the card edge fin- 
gers. The purpose and possibilities of that 
configuration change are more than ade- 
quately covered in the documentation that 
comes with the card and will not be re- 
peated here. 

Position the card so that the gold fingers 
on the long edge of the board are directly 
above the connector and ensure that the 
plate attached to the board lines up with 
the now open rear slot. Firmly press the 
board down into the connector and re- 
place the screw removed previously to 
hold the board in place. 

Take the cable supplied and place it 
between the floppy -disk drive(s) and the 
controller card with the red edge of the 
cable pointed to the top of the computer. If 
you are using only one drive. locate the 
connector at the fold of the cable and press 
the connector onto the bottom disk drive. 
The red line should be visible toward the 
left as seen from the front of the computer 
(on the disk drive). If you are using a 

second floppy drive. position the con- 
nector at the split end of the cable in a 

similar manner and press this connector 
onto the top disk drive. The remaining 
connector located at the long end of the 
cable should be connected to the card 
adapter with the red edge line pointing to 

the top or up. Route this cable as shown 
previously in Figure 9. That completes the 
installation of the floppy disk controller. 
To mount the DB25 parallel printer port, 
fasten this connector to the (supplied) 
bracket with the hardware supplied. Posi- 
tion that connector and bracket in the last 
opening and secure it with the remaining 
screw removed previously. 

We're now ready to close up the case 
and try things out! Slip the case cover on 
from the front and secure with the four 
6 -32 x 1 -inch black flat head screws. 
Plug the connector from the keyboard into 
the socket located on the rear of the cab- 
inet. Figure 13 shows the completed sys- 
tem which is also available ready to use 
under the name SAM 2001. 

The "smoke test" 
Now hook up your monitor, plug every- 

thing in, slip your operating- system disk 
into drive A (the top drive), and turn the 
computer on. The screen display will 
show the self -test in progress. When the 
self -test is complete. it will instruct you to 
insert your system diskette in the drive 
and to press any key. 

At the system prompt. you might wish 
to enter DIR followed by RETURN to 
view the contents of your system disk. For 
detailed information on your system disk 
and the various uses of the utilities it con- 
tains. consult the literature that comes 
with the diskette. or any of the many fine 
books available on the MS -DOS operat- 
ing system. 

Formatting the hard disk 
Now that everything seems to be work- 

ing right. it's time to format the hard disk. 
Leave your DOS disk in drive A and enter 
"FDISK" followed by a return. A menu 
will present you with a number of options. 
Select Option I . 

In response to the prompt asking if you 
want to use the entire fixed disk for DOS. 
answer NO . 

In response to the prompt asking for 
partition size. enter 303. 

In response to the prompt asking for the 
starting cylinder number. enter 0. 

Hit the ESC (Escape) key to return you 
to the FDISK options. In order to make 
the partition active so that the system will 
load the DOS on power -up, select option 

View the partition data and double 
check it. You will be prompted to enter the 
number of the partition you want to make 
active. Select I. Then hit the ESC key to 
return to the FDISK options. Use the ESC 
key again to return to DOS. 

Reboot your system by hitting CTRL 
ALT DEL (the control. alternate and de- 
lete keys) simultaneously. 

Next we'll use the DOS command 
FORMAT to initialize the hard disk's di- 
rectory. First type "FORMAT C: /S." 

The "smoke test"
Now hook up your monitor, plug every

thing in , slip your operating -system disk
into drive A (the top drive), and turn the
computer on . The scree n display will
show the self-test in progress . When the
self-test is comp lete , it will instruct you to
insert your system diskette in the drive
and to press any key.

At the system promp t, you might wish
to enter DIR followed by RETURN to
view the contents of your system disk . For
detailed information on your system disk
and the various uses of the utilities it con
tains, consult the literature that comes
with the diskette, or any of the many fine
books available on the MS-DOS operat
ing system .

Formatting the hard disk
Now that everything seems to be work

ing right, it's time to format the hard disk.
Leave your DOS disk in drive A and enter
"FDISK" followed by a return . A menu
will present you with a number of options.
Select Option I .

In response to the prompt asking if you
want to use the entire fixed disk for DOS,
answer NO .

In respo nse to the promp t asking for
partitio n size, enter 303.

In response to the prompt asking for the
starting cylinder number, enter O.

Hit the ESC (Escape) key to return you
to the FDISK options. In order to make
the partition active so that the system will
load the DOS on power-up, select option
2.

View the partition data and double
check it. You will be prompted to enter the
number of the partition you want to make
active. Select I. Then hit the ESC key to
return to the FDISK options. Use the ESC
key aga in to return to DOS.

Reboot your system by hitting CTRL
ALT DEL (the control, alternate and de
lete keys) simultaneously.

Next we' ll use the DOS command
FORMAT to initialize the hard disk's di
rectory. Firs t type "FORMAT C/S ."

the top or up. Route this cable as shown
previously in Figure 9. That completes the
insta llation of the floppy disk contro ller.
To mount the DB25 parallel printer port,
fasten this con nector to the (supp lied)
bracket with the hardware supplied. Posi
tion that connector and bracke t in the last
open ing and secure it with the remaini ng
screw removed previously.

We're now ready to close up the case
and try things out! Slip the case cover on
from the front and secure with. the four
6-32 x %-inch black flat head screws.
Plug the connector from the keyboard into
the socke t located on the rear of the cab
inet. Figure 13 shows the completed sys
tem which is also available ready to use
under the name SAM 200 1.

- -- - -~ -- -
------

The last adapter card we' ll install is the
floppy-disk contro ller card with a paralle l
printer port . Remove the third and eighth
rear pane l covers and save the screws . The
left-most open ing will be used for the
DB25 para llel printer port connector. The
remaining (third) opening will be filled
with the expan sion-drive connector.

Refer to Fig. 12, the controller/printer
adapter . The only required configurati on
would be to change the position of the
jumper located nearest the card edge fin
gers. The purpose and possibilit ies of that
configuration change are more than ade
quately covered in the documentation that
comes with the card and will not be re
peated here .

Position the card so that the gold fingers
on the long edge of the board are directly
above the connector and ensure that the
plate attached to the board lines up with
the now open rear slot. Firmly press the
board down into the connector and re
place the screw removed previously to
hold the board in place .

Take the cable supplied and place it
between the floppy-disk drive(s) and the
controller card with the red edge of the
cable pointed to the top of the computer. If
you are using only one drive , locate the
connector at the fold of the cable and press
the conne ctor onto the bottom disk drive.
The red line should be visible toward the
left as seen from the front of the computer
(on the disk drive). If you are using a
second floppy drive , posit ion the con
nector at the split end of the cable in a
similar manner and press this connector
onto the top disk dr ive. The remaining
connector located at the long end of the
cable sho uld be connected to the card
adapter with the red edge line pointing to

py-di sk controller/parallel printer card .
Each of those cards is packaged sepa
rately with necessary cables and instruc
tions as to use . The color-gr aphics/
monochrome display card shown in Fig .
II should be installed in the first (left
most) expansion slot with the two con
nectors-one for RGB color, the other for
composite video--visible from the rear.
Remove the screw holdin g the rear panel
cover correspondin g to the first slot (right
as viewed from the front). Discard the
pane l cover but retain the screw; it will be
used later to secure the adapter card. Posi
tion the card with the con nectors to the
rear and press down firmly. Secure the
rear panel bracket.

,(,/---FIG. 10-THE POWER SUPPLY is shown connected to the motherboard. Note that the cabl es for the
floppy- and hard-dis k dri ves are not shown.

FIG. 11- THE COLOR graph ics/monochrome
adapter is fu lly compatible with the IBM system.

FIG. 12-THE FLOPPY-DISK CONTROLLER
adapter shown here also comes equipp ed with a
parallel pr inter port.
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ADD -ON BOARD SUPPLIERS 

ABM Computer Systems 
3 Whatney 
Irvine, CA 92714 
714- 859 -6531 

Apstek Inc. 
2636 Walnut Hill Lane Suite 335 
Dallas TX 75229 
214- 357 -5288 

AST Research, Inc. 
2121 Alton Ave. 
Irvine, CA 92714 
714 -863 -1333 

Byad, Inc. 
95 W Algonquin Road 
Arlington Heights. IL 60005 
312- 228 -3400 

Chrislin Industries, Inc. 
31352 Via Colina Suite 1 

Westlake Village. CA 91362 
213- 991 -2254 

IDE Associates, Inc. 
7 Oak Park Drive 
Bedford. MA 01730 
800 -257 -5027 

MA Systems 
2015 O'Tolle Ave. 
San Jose, CA 95131 
408-943-0596 

Maynard Electronics 
430 E. Semoran Blvd. 
Casselberry, FL 32707 
305-331-6402 

Microlog, Inc 
222 Route 59 
Suffern, NY 10901 
901- 368 -0353 

Orchard Technology 
47790 Westinghouse Drive 
Fremount, CA 94539 
415- 490 -8586 

Personal Computer Products, Inc. 
11590 W. Bernardo Court 
San Diego. CA 92127 
619- 485 -8411 

Persyst 
17862 Fitch 
Irvine, CA 92714 
714 -660 -1010 

Profit Systems, Inc. 
30200 Telegraph Rd. Suite 132 
Birmingham. MI 48010 
313-647-5010 

Ouadram 
4355 International Blvd. 
Norcross, GA 30093 
404-923-6666 

Tecmar 
6225 Cochran Rd. 
Bolon, OH 44139 -3377 
216-349-0600 

ORDERING INFORMATION 

The following are available from HiTech International. Department R -E, 1180 
orna Way Suite M. Sunnyvale. CA 94086. 

Part No. 
RE -PCB W IC 
RE -PS -130 
RE -ROM 
RE -CASE 
RE -5150 
RE -MON DIS 
RE -DISK DR 
RE- CTRL -A 
RE -HARD DISK 
RE -YAD 

Miral- 

Description Price 
Motherboard with 128K RAM $525.00 
130 -watt power supply 175.00 
BIOS ROM 35.00 
Case (complete) 150.00 
enhanced keyboard 150.00 
RGB video card 175.00 
Teac 360K disk drive 125.00 
Disk controller parallel port 175.00 
10 megabyte drive with controller 650.00 
Y Adapter (to attach two drives) 5.00 

Total': 2165.00 

'Note that due to last -minute price changes by both IBM and HiTech, the price difference 
between their two compatible computers does not live up to the 52000 claimed on last 
month's cover. 

FIG. 13-THE COMPLETE HITECH COMPUTER is available fully assemoiea as one yam twr. 

You'll be prompted to hit any key to begin 
formatting drive C. When you do, don't 
be surprised at the amount of time re- 
quired to format the hard disk. You will be 
able to tell that the hard disk is working by 
the drive indicator light being illumi- 
nated. When formatting is complete, a 

status report will be displayed telling you 
the total disk space, the space marked as 

defective, and the space currently allo- 
cated to files. Note that the amount of 
space marked as defective must be ZERO. 
If any bad bytes are found, you should 
contact HiTech International. 

As we have seen, the DOS command 
FORMAT is required to setup the hard 
disk, it also initializes it. Initialization 
could be disastrous if used at the wrong 
time. The same command is also used to 
format the floppy disks, so if you used it in 
error, the hard disk could in fact be erased. 
To prevent that from happening, change 
the name FORMAT.COM to FMT.COM. 
To do so type "RENAME FOR - 
MAT.COM FMT.COM." 

Next create a batch file to format floppy 
diskettes. To do so type: "COPY CON: 
FORMAT. BAT FMT A %I." Then hit the 
F6 key. That program will enable you to 
format a diskette or to format and place 
DOS on your diskette. To only format the 
diskette type FORMAT; to both format 
and add DOS, type FORMAT /S. 

That completes the formatting and con- 
figuration of your hard disk. You are now 
ready to enjoy your system. 

Add -ons, etc. 
One of the advantages of building your 

own system is the ability to tailor accesso- 
ries to your needs. There are a lot of corn - 
panies making accessories for the IBM 
PC /XT and anything that fits the IBM, 
will work in your HiTech computer. To 
offer you some assistance, we are includ- 
ing a list of suppliers of accessories that 
will permit memory expansion, addi- 
tional ports (serial, parallel, game, etc.) 
and the ability to configure additional 
memory as a RAM disk. R-E 
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ADD~ON BOARD SUPPLIERS
ORDERING INFORMATION

The following are available from HiTech International, Department R-E, 1180 Miral
oma Way Suite M, Sunnyvale, CA 94086.

ABM Computer Systems
3 Whatney
Irvine, CA 92714
714-859-6531

Apstek Inc.
2636 Walnut Hill Lane Suite 335
Dallas TX 75229
214-357-5288

AST Research, Inc.
2121 Alton Ave.
Irvine, CA 92714
714·863-1333

Part No.
RE-PCB W/IC
RE-PS-130
RE-ROM
RE·CASE
RE-5150
RE-MON/DIS
RE-DISK DR.
RE-CTRL-A
RE·HARD DISK
RE-YAD

Description
Motherboard with 128K RAM
130-watt power supply
BIOS ROM
Case (complete)
enhanced keyboard
RGB video card
Teac 360K disk drive
Disk controller/parallel port
10 megabyte drive with controller
Y Adapter (to attach two drives)

Price
$525.00

175.00
35.00

150.00
150.00
175.00
125.00
175.00
650.00

5.00

FIG. 13-THE COMPLETE HITECH COMPUTER is available fully assembled as the Sam 2001.

*Note that due to last-minute price changes by both IBM and HiTech, the price difference
between their two compatib le computers does not live up to the $2000 claimed on last
month's cover.

Byad, Inc.
95 W. Algonquin Road
Arlington Heights, IL 60005
312-228-3400

Chrislin Industries, Inc.
31352 Via Colina Suite 1
Westlake Village , CA 91362
213·991·2254

IDE Associates, Inc.
7 Oak Park Drive
Bedford , MA 01730
800-257-5027

MA Systems
2015 O'Tolie Ave.
San Jose , CA 95131
408-943-0596

Maynard Electronics
430 E. Semoran Blvd.
Casselberry, FL 32707
305-331-6402

Microlog, Inc
222 Route 59
Suffern , NY 10901
901·368-0353

Orchard Technology
47790 Westinghouse Drive
Fremount, CA 94539
415·490-8586

Personal Computer Products, Inc .
11590 W. Bernardo Court
San Diego, CA 92127
619-485-8411

Persyst
17862 Fitch
Irvine, CA 92714
714·660-1010

Profit Systems, Inc .
30200 Telegraph Rd. Suite 132
Birmingham, MI 48010
313-647-5010

Quadram
4355 International Blvd.
Norcross, GA 30093
404-923-6666

Tecmar
6225 Cochran Rd.
Bolon, OH 44139·3377
216-349·0600

You' IIbe prompted to hit any key to begin
formatting drive C. When you do, don' t
be surprised at the amount of time re
quired to format the hard disk . You wiIIbe
able to tell that the hard disk is working by
the drive indica tor light being illumi
nated . When formatting is complete, a
status report wiII be disp layed telIing you
the total disk space , the space marked as
defective , and the space currently allo
cated to files . Note that the amount of
space marked as defective must be ZERO.
If any bad bytes are found, you should
contact HiTech International.

As we have seen, the DOS command
FORMAT is required to setup the hard
disk, it also initializes it. Initialization
could be disastrous if used at the wrong
time . The same command is also used to
format the floppy disks, so if you used it in
error, the hard disk could in fact be erased.
To prevent that from happening, change
the name FORMATCOM to FMTCOM .
To do so type "RENAME FOR
MATCOM FMTCOM ."

Total*: 2165.00

Next create a batch file to format floppy
diskettes . To do so type: "COPY CON:
FORMAT BAT FMT A%l." Then hit the
F6 key, That program will enable you to
format a diskette or to format and place
DOS on your diskette . To only format the
diskette type FORMAT; to both format
and add DOS, type FORMAT/S .

That comp letes the formatting and con
figuration of your hard disk . You are now
ready to enjoy your system.

Add-a ns, etc .
One of the advantages of building your

own system is the ability to tailor accesso
ries to your needs. There are a lot of com
panies making accessories for the IBM
PCl XT and anything that fits the IBM ,
wiII work in your HiTech comp uter. To
offer you some assistance , we are includ
ing a list of suppliers of accessor ies that
wiII permit mem ory expansion, addi
tional ports (seria l, paralIel, game , etc .)
and the ability to configure addit iona l
memory as a RAM disk. R-E
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DESIGNING WITH 
DIGITAL IC'S 
This month we'll see how simple gates can be combined to form 

one of the basic circuits of digital electronics -the flip -flop. 

JOSEPH J. CARR 

Part 5 IN PAST INSTALLMEN IS 
of this series we have 

discussed logic families, interfacing 
methods, and elementary gates. Let's now 
expand our discussion to include com- 
binations of gates. Such combinations of 
gates can, of course, perform more com- 
plex functions than simple gates alone. 
The first of such circuits that will be dis- 
cussed are basic flip- flops, specifically 
two forms of set -reset flip-flops--the 
clocked set -reset flip -flop, and master - 
slave (which is also known as the load - 
transfer) flip -flop. But first, let's review 
the two basic gates that are used in these 
circuits -the NAND and NOR gates. 

NAND and NOR gates 
The two basic gates used in our flip - 

flops are the NAND and NOR gates shown 
in Fig. I. We've previously looked at how 
those gates operate, but let's briefly re- 
view that here: 

For a NAND gate, a low on either input 
forces the output high. Thus, for the out- 
put to be low, a high must he presented to 
both inputs. 

For a NOR gate, a high on either input 
forces the output low. Thus, a low must be 

presented to both inputs for the output to 
be high. 

Most IC NAND and NOR gates are 
"quad" units; that is, there are four such 
gates in a single IC package. The 7400 
TTL device, for example, is a "quad two - 
input NAND gate," while the 7402 is a 

TTl. "quad two -input NOR gate." Both 
IC's contain four two -input gates that are 
independent of each other, except for 
power supply and ground connections. 

Set -reset (S -R) flip -flops 
The set -reset flip -flop (also called the 

S -R flip -flop) is a bistable circuit, which 
means there are two stable output states. 
Those states are defined as follows: Set- 
t/ = high, Q = low; reset- = low, 0 _ 
high 

Unless otherwise specified, the set 
state always makes p high, and the reset 

state makes Q low. Of course, Q is always 
the complement of V. 

Figure 2 shows the NAND gate version 
of the S -R flip -flop, while Table I is the 
truth table that describes circuit opera- 
tion. The NANO -gate S -R flip -flop rules 
arc summarized as follows: 

A low applied to the set (s) input forces 
Q high, and 0 low. A low applied to the 
reset (R) input forces v low and 0 high. A 
high applied to both R and s inputs simul- 
taneously results in no change in the out- 
put state. Finally, a low applied to NO 
inputs simultaneously is a disallowed 
state that confuses the circuit and pro- 
duces an unpredictable output state. 

Even a momentary low will force a 

change in the output state. Application of 
a constant low to either input will hold the 
commanded output state. That tactic is 
sometimes used to lock a particular state 
(set or reset) until some other circuit ac- 
tion is completed. The S -R flip -flop is 
bistable, so it will remain in either set or 
reset states until commanded to change by 
application of a low to the appropriate 
input. 

Figure 3 shows several symbols used to 
denote S -R flip -flops in schematic di- 
agrams. All three are used for NAND -logic 
S -R flip -flops, even though only Fig. 3 -a 
and 3 -b are technically correct (the inver- 
ted inputs of those figures comply with the 
active -low nature of the inputs). The sym- 
bol shown in Fig. 3 -c is sometimes seen 
for NAND -logic S -R flip -flops, but is more 
properly associated with a NOR -logic S -R 
flip -flops. In Radio -Electronics, the 
symbol shown in Fig. 3 -a is always used 

TABLE 1 

Inputs Outputs 

S R Q 

0 0 Disallowed 
1 0 0 1 

0 1 1 0 

1 1 No change 

A 

INPUTS {O 
o 

0 
INPUTS 

0 
B 

b 

oOUTPUT 

o OUTPUT 

FIG. 1- SIMPLE NOR gates, such as the one 
shown in a, and NAND gates, such as the one 
shown in b. are the basic building blocks of flip - 
flops. 

S 

(SET) o- 

R rf1 
IRESETIo 

00 

0 

FIG. 2 -THIS SET -RESET (S -R) FLIP -FLOP is 
fashioned out of two simple NAND gates. 

S Q 

R Q 

b 

- 
o 

S Q 

R Q 

c 

o 

-- o 

FIG. 3 -THESE SYMBOLS are commonly used 
In schematic diagram to show S -R flip -flops. 
The symbol shown in a is used in this magazine. 

to denote a NAND -logic S -R flip -flop. 
An example of a NOR -logic S -R flip - 

flop is shown in Fig. 4, while the truth 
table is shown in Table 2. As you might 
expect, the NOR -logic S -R flip -flop oper- 
ates in the opposite manner from the 
NAND -logic version of the circuit. That 
can be verified by examining the truth 
tables for the two circuits. 

As in the previous case, only a momen- 
tary high need be applied to either input to 
make the NOR S -R flip -flop change output 
states. 

P-- --oQ

S
ISH)o----l

INPUTS{~OUTPUT
a

: I: :1 :
a

: J: :1 :
b

:. I: :1 :
c

R
IRESET) <>------1

to denote a NAND-logic S-R flip-flop.
An examp le of a NOR-logic S-R flip

flop is shown in Fig. 4, while the truth
table is shown in Table 2. As you migh t
expect, the NOR-logic S-R flip-flop oper
ates in the opposite manner from the
NAND-logic version of the circuit. That
can be verified by examin ing the truth
tables for the two circuits .

As in the previous case, only a momen 
tary high need be applied to either input to
make the NOR S-R flip-flop change output
states.

IN PUTS{~OUTPUT
b

FIG. i-SIMPLE NOR gates, such as the one
shown in a, and NAND gates, such as the one
shown in b, are the basic building blocks of flip
f lops.

FIG. 3-THESE SYMBOLS are commonly used
in schematic diagram to show S-R flip-flops.
The symbol shown in a is used in th is magazine .

FIG. 2-THIS SET-RESET (S-R) FLIP-FLOP is
fashioned out of two simple NAND gates.

Q

Disallowed
o 1
1 0
No change

Q

Outputs

TABLE 1

o
o
1
1

R

Inputs

o
1
o
1

s

state makes Q low. Of course, Q is always
the comp lement of Q .

Figure 2 shows the NAND gate version
of the S-R flip-flop, while Table I is the
truth table that describes circuit opera
tion . The NAND-gate S-R flip-flop rules
are summarized as follows :

A low applied to the set (s) input forces
Q high, and Q low. A low applied to the
reset (R) input forces Q low and Q high . A
high applied to both Rand s inputs simul
taneously results in no change in the out
put state. Finally, a low applied to both
inputs simultaneously is a disallowed
state that confuses the circuit and pro
duces an unpredictable output state.

Even a momentary low will force a
change in the output state. App licat ion of
a constant low to either input will hold the
commanded output state . That tactic is
sometimes used to lock a particular state
(set or reset) unti l some other circuit ac
tion is completed. The S-R flip-flop is
bistab le, so it will remain in either set or
reset states until commanded to change by
application of a low to the appropriate
input.

Figure 3 shows several symbo ls used to
denote S-R flip -flops in schematic di
agrams. All three are used for NAND-log ic
S-R flip-flops, even thoug h only Fig. 3-a
and 3-b are techn ically correct (the inver
ted inputs of those figures comply with the
active-low nature of the inputs) . The sym
bol shown in Fig. 3-c is sometimes seen
for NAND-logic S-R flip-flops, but is more
properly associated with a NOR-logic S-R
flip-flops . In Radio-Electronics, the
symbol shown in Fig. 3-a is always used

Set-reset (S-R) flip-flops
The set-reset flip-flop (also called the

S-R flip-flop) is a bistable circuit, which
means there are two stable output states .
Those states are defined as follows: Set
Q = high, Q = low; reset-s-o = low, Q =
high

Unless otherwise specified, the set
state always makes Q high, and the reset

NAND and NOR gates
The two basic gates used in our flip

flops are the NAND and NOR gates shown
in Fig.!. We've previous ly looked at how
those gates operate , but let's briefly re
view that.here:

For a NAND gate, a Iowan either input
forces the output high. Thus, for the out
put to be low, a high must be presented to
both inputs .

For a NOR gate , a high on either input
forces the output low. Thus, a low must be
presented to.both inputs for the output to
be high .

Mos t Ie NAND and NOR gates are
"quad" units ; that is , there are four such
gates in a single Ie package. The 7400
TTL device, for example, is a "quad two
input NAND gate, " while the 7402 is a
TTL "quad two-input NOR gate ." Both
IC's contain four two-input gates that are
independent of each other, except for
power supply and ground connections .

Part 5 IN PAST INSTALLMENTS
of this series we have

discussed logic families , interfacing
methods, and elementary gates . Let's now
expand our discussion to include com
binations of gates. Such combinations of
gates can, of course, perform more com
plex functions than simple gates alone.
The first of such circuits that will be dis
cussed are basic flip -flops, specifically
two forms of set-reset flip-flaps-the
clocked set -reset flip-flop, and master
slave (which is also known as the load
transfer) flip-flop. But first, let's review
the two basic gates that are used in these
circuits-the NAND and NOR gates .

This month we'll see how simple gates can be combined to form

one of the basic circuits of digital electronics-the flip-flop.

JOSEPH J. CARR

DESIG I G WITH
DIGITAL ics
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S 

(SET I 

R 

(RESETi 

FIG. 4 -Hon LOGIC can also be used to build an 
S -R flip -flop. 

Outputs 

Q 

No change 
1 

0 1 

Disallowed 

The S -R flip -flop can be used in a wide 
variety of applications. One such applica- 
tion is a digital version of a latching 
switch. Figure 5 shows such a switch 
based on the NAND -logic S -R flip -flop. 
The inputs are controlled by pushbutton 
switches, SI and S2. Each is a normally - 
open type that closes when pushed. Since 
each input is strapped high with a 3300 - 
ohm pull -up resistor, the input will be 

high as long as its associated switch is 

open, but will go low when that switch is 

closed. Once again, duc to the nature of 
the circuit, a momentary low is all that is 
required for the output to change states. 

Note in Fig. 5 that the switches and the 
outputs are labeled srARr and STOP. That 
labeling implicitly assumes that the cir- 
cuit is used in a machine or instrument 
that needs "start" and "stop" commands. 
Assuming an initial state of the s-roi' 
output high and the START output low, 
pressing the START button will cause the 

S1 

START 

3.3K 

5V 

3 3K 

S2 

STOP 

FIG. 5 -THIS CIRCUIT can be used to issue 
"stop" and "start" instructions to a circuit or 
piece of machinery. Its operation is analogous 
to a latching switch. 

outputs to change states; that is, the START 

output will go high and the siOP will go 
low. Those output states will remain 
"locked -in" even after the switch is re- 
leased. They will reverse again only when 
the sTOP button is pressed. 

Ordinary S -R flip -flops sometimes suf- 
fer a problem that besets classical relay 
circuits: race conditions. In the classical 
version of the problem, relays that sup- 
posedly close simultaneously do not, with 
unpredictable results. Another problem is 
that noise impulses can create conditions 
that may cause the flip -flop to go into the 
opposite, incorrect state. There may also 
be a timing problem; that is, we may not 
want a circuit action to occur until a cer- 
tain time. All of those problems are either 
solved or reduced by the use of the 
clocked S -R flip -flop shown in Fig. 6. 

The clocked S -R flip -flop is made from 
a NAND -logic S -R flip -flop that is gated by 
a clock signal. Gates ICI and 1C2 am.. 

cross -coupled in the manner that is nor- 
mal for NAND -logic S -R flip -flop circuits. 
The set (labeled A) and reset (it) inputs, 
however, are controlled by gates IC3 and 
IC4, respectively. 

FIG. 6-IN A CLOCKED S -R FLIP -FLOP, the out- 
put will change states only when the clock input 
is held high. 

Recall the operation of a NAND logic S- 
R flip -flop: if point A is momentarily 
grounded. the flip -flop is set (the Q output 
is high, the ó is low); if point B is 
grounded. the flip -flop is reset (o is low. 0 
is high). Point A is controlled by gate 1C3, 
while point B is controlled by gate IC4. 
But both IC3 and IC4 are controlled by 
the clock line. When the clock line is low, 
the outputs of IC3 and IC4 are locked 
high, and will not respond to changes on 
the other inputs (s and R). Those inputs are 
thus active only when clock is high. Note 
that the sense of the s and R is reversed 
from normal NAND -logic S -R flip -flops. 
Here. the those inputs are active -high 
rather than active -low. 

The clocked S -R flip -flop solves some 
of the problems inherent in the regular S- 
R flip -flop circuit. In any event, the 
clocked version of the circuit permits syn- 
chronous operation (and changes are al- 
lowed to occur only at certain discrete 
times). 

Another alternative for synchronous 
operation is the master -slave flip -flop 
(also call the load- transfer flip -flop) 
shown in Fig. 7. That circuit consists of a 

pair of clocked S -R flip -flops in cascade; 
i.e. the Q and Q outputs of one S -R flip - 
flop, ICI, drive the s and R inputs of the 
second flip -flop, IC2. The clock inputs of 
the two flip -flops are driven out of phase 
with each other (one is high when the 

IC3 CLOCK 

FIG. 7 -THE MASTER -SLAVE FLIP -FLOP oper- 
ates in a two -stage manner. When the clock sig- 
nal is low, information presented to the inputs is 
latched into the first flip -flop. When the clock 
goes high. that information is passed to the 
second flip -flop. whose outputs change accord- 
ingly. 

other is low). The ct.K input of IC2 is 
driven directly by the master clock signal 
(also called load/transfer or Vf signal), 
while the CI.K input of ICI is driven by the 
inverted master clock signal. 

Recall the operation of the normal 
clocked S -R flip -flop: The signals applied 
to either input will only cause an output 
change when the CLK input is high. Thus, 
when the master clock signal is low, 1C2 is 
inactive (its CLK line is low) and ICI is 
active (its CLK input is high). That situa- 
tion permits loading of the master -slave 
flip -flop. State changes at either input of 
ICI are reflected by the outputs of that 
gate. 

When the master clock line goes high, 
the situation reverses -(C2 is active and 
ICI becomes inactive. At that time, the 
outputs of ICI are "read" by the inputs of 
IC2. Thus, those outputs will either set or 
reset the outputs of IC2. 

Clocking 
Flip -flops are designed to be triggered 

in one of two ways-either on a leading or 
trailing edge of a clock signal, or when 
the clock signal reaches a certain positive 
or negative level. 

Where triggering takes place is impor- 
tant because it tells us where the action of 
the flip -flop will occur. On a level -trig- 
gered flip -flop. the output state changes 
will occur when the clock is either high or 
low (according to design), but not during 
the transition between levels. Thus, a 

positive -level- triggered flip -flop is active 
only when the clock input is high; the 
clocked S -R flip -flop discussed earlier 
was an example of that type of triggering. 
Similarly, the negative- level- triggered de- 
vice becomes active when the clock line is 
low. 

An edge -triggered device acts during 
either low -to -high (positive edge trig- 
gered) or high -to -low (negative edge trig- 
gered) transitions. Although edge - 
triggered devices are not common in the 
type of circuits discussed thus far. they are 
used extensively in more complex flip - 
flops. Those devices will be the subject of 
our next article. R -E 
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other is low). The ClK input of IC2 is
driven directly by the master clock signal
(also called load/transfer or LIT signal),
while the Cl K input of ICI is driven by the
inverted master clock signal.

Recall the operation of the normal
clocked S-R flip-flop: The signa ls applied
to either input will only cause an output
change when the Cl K input is high . Thus,
when the master clock signa l is low, IC2 is
inactive (its Cl K line is low) and ICI is
active (its Cl K input is high). That situa
tion permits loading of the master-slave
f1ip-flop. State changes at either input of
ICI are reflected by the outputs of that
gate .

When the master clock line goes high,
the situation reverses-IC2 is active and
ICI becomes inactive . At that time , the
outputs ofICI are "read" by the inpu ts of
IC2. Thus , those outputs will either set or
reset the outputs of IC2.

Clocking
Flip-flops are desig ned to be triggered

in one of two ways-i-either on a leading or
trailing edge of a clock signal, or when
the clock signa l reaches a certain positive
or negative level.

Where triggering takes place is impor
tant because it tells us where the action of
the flip-flop will occur. On a level-t rig
gered flip-flop, the output state changes
will occur when the clock is either high or
low (according to design), but not during
the tran sition between levels . Thu s, a
positive-level-triggered flip-flop is active
only when the clock input is high; the
clocked S-R flip-flop discussed ear lier
was an example of that type of triggering.
Similarly, the negative- level-triggered de
vice becomes active when the clock line is
low.

An edge-triggered device acts during
eith er low-to-hi gh (pos itive edge trig 
gered) or high-to-low (negative edge trig
gered) tra nsition s . A ltho ug h edge 
triggered devices are not common in the
type of circuits discussed thus far, they are
used extensively in ' more complex f1ip
flops . Those devices will be the subject of
our next article . R-E

IC3 CLOCK

FIG. 7-THE MASTER-SLAVE FLIP-FLOP oper
ates in a two-stage manner. When the clock sig
nal is low, informati on presented to the inputs is
latched into the fi rst flip-flop. When the clock
goes high, that information is passed to the
second flip-flop, whose outputs change accord
ingly.

Ordinary S-R flip-flops sometimes suf
fer a problem that besets classical relay
circuits: race conditions. In the classical
version of the problem , relays that sup
posedly close simultaneously do not, with
unpredictable results. Another problem is
that noise impulses can create conditions
that may cause the flip-flop to go into the
opposite, incorrect state . There may also
be a timing problem; that is , we may not
want a circuit action to occur until a cer
tain time. All of those problems are either
solved or reduced by the use of the
clocked S-R flip-flop shown in Fig . 6.

The clocked S-R flip-flop is made from
a NAND-logic S-R flip-flop that is gated by
a clock signal. Gates ICI and IC2 are
cross-coupled in the manner that is nor
mal for NAND-logic S-R flip-flop circuits.
The set (labeled A) and reset (B) inputs,
however, are controlled by gates IC3 and
IC4 , respec tively.

ClK

S

FIG. 6-IN A CLOCKED S-R FLIP-FLOP, the out
put will change states on ly when the clock input
is held high.

R

Recall the operation of a NANDlogic S
R flip -flop: if point A is momentarily
grounded, the flip-flop is set (the Q output
is hig h, the Q is low); if point B is
grounded , the flip-flop is reset (Q is low, Q
is high). Point Ais controlled by gate IC3,
while point B is controlled by gate IC4 .
But both IC3 and IC4 are controlled by
the clock line . When the clock line is low,
the outputs of IC3 and IC4 are locked
high , and will not respond to changes on
the other inputs (s and R). Those inputs are
thus active only when clock is high'. Note
that the sense of the s and R is reversed
from normal NAND-logic S-R flip-flops.
Here , the tho se inputs are active-high
rather than active-low.

The clocked S-R flip-flop solves some
of the problems inherent in the regular S
R flip -flop circu it. In any event , the
clocked version of the circuit permits syn
chronous operation (and changes are al
lowed to occur only at certain discrete
times).

Another altern ative for synchronous
operation is the master-slave flip -flop
(a lso ca ll the load-transfe r flip -fl op )
shown in Fig. 7 . That circuit consists of a
pair of clocked S-R flip-flops in cascade;
i.e. the Q and Q outputs of one S-R flip
flop, ICI , drive the sand R inputs of the
second flip-flop, IC2. The clock input s of
the two flip-flops are driven out of phase
with each other (one is high when the

)0-+--0 0

;0-..----00

t>-.........--oo
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TABLE 2

Inputs Outputs

S R Q Q

0 0 No change
1 0 1 0
0 1 0 1
1 1 Disallowed

s
(SET)

R
(RESET)

FIG. 4-NOR LOGICcan also be used to build an
S-R flip-flop.

outputs to change states; that is, the START
output will go high and the STOP will go
low. Th ose output states wi ll remain
" locked-in" even after the switc h.is re
leased. They wi ll reverse again only when
the STOP button is pressed .

$2
STOP

FIG. 5-THIS CIRCUIT can be use d to issue
" stop" and "start" instructions to a ci rcuit or
piece of mach inery. Its operation is analogous
to a latching switch.

Sl
START

...I..

The S-R flip-flop can be used in a wide
variety of applications . One such applica
tion is a digital version of a latchin g
swi tch. Figure 5 shows such a switch
based on the NAND-logic S-R flip-flop.
The inputs are controlled by pushbutton
switches, SI and S2 . Each is a normally
ope n type that closes when pushed. Since
each input is strapped high with a 3300
ohm pull-up resistor, the input will be
high as long as its associated switch is
open, but will go low when that switch is
close d. Once again, due to the nature of
the circ uit, a momentary low is all that is
required for the output to change states .

Note in Fig. 5 that the switches and the
outputs are labeled START and STOP. That
labeling implicitly assumes that the cir
cuit is used in a machine or instrument
that needs " start" and " stop" commands.
Assuming an initial state of the STOP
output high and the START output low,
press ing the START button will cause the
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How Many Times 
Do You Intend To Let 

"THE SAME DOG" 
Bite You ? 

* How many times have you worked all day long trying to diagnose the 
hi-voltage / LV regulator circuit of a set that is in shut down only to 
eventually find that a shorted video, color, vertical, tuner. AGC, or 
matrix circuit was causing the set to shut down and, to find that the hi- 
voltage I LV regulator circuit was working flawlessly all the time? 

* How many times have you spent the day looking for a short that was 
causing the set to shut down, only to eventually find that an open 
vertical. video, matrix circuit or. an open HV multiplier was to blame? 

* How many times have you worked all day on the same TV set, only 
to find out that the sets flyback transformer was defective? 

* How many flyback transformers have you replaced only to find that 
the original flyback was not defective'' 

* How many horiz output transistors and Sony SG 613 SCRs have you 
destroyed while simply trying to figure out whether the flyback was 
good or bad? 

* How many times have you been deceived by your flyback "ringer "'7 
Can you even count the number of hours that your "ringer" has caused 
you to waste/ 

* How many times have you condemned a flyback. only to find that a 
shorted scan derived B + source was causing the flyback to "appear" 
as though it were defective/ 
* How many hours have you wasted, working on a TV set, only to find 
that the CRT had a dynamically shorted 2nd anode (to primary 
element)? 

* How many new transformers have unknowingly 
destroyed because a short existed in one of the scan derived B + 
sources? 

* How many times have you said to yourself, "I could fix this - - - -thing 
if I could only get it to fire up long enough to lite the screen ? - - - without 
blowing an output transistor or a fuse " 

* How many additional bench lobs could you have gotten. had you 
been able to give an accurate, on the spot" estimate on sets that 
were either in shut down or, not capable of coming on long enough for 
you to analyze them' 

If you had been using our all new Super Tech HV circuit scanner. you 
would have had an accurate evaluation concerning all of the above in 
about one minute. at the push of Just one single button 

It's true! Push Just one test button and our HV circuit scanner will (1) 
Accurately prove or disprove the flyback, (2) Check for any possible 
shorts in any circuit that utilizes scan derived B + , (3) Check the scan 
derived power supplies themselves for shorted diodes and I or elec- 
trolytic capacitors. (4) Check for primary B + collector voltage and, (5) 
Check the horiz output stage for defects. 

Our HV circuit scanner works equally well on sets with integrated or 
outboard HV multipliers. It will diagnose any brand. any age. solid state 
TV set including Sony The only exceptions are sets which use an SCR 
for trace and, another for retrace (i.e., RCA CTC 40 etc.). Our scanner 
will not work on these sets. 

In plain English. our HV circuit scanner is even easier to operate than 
a "plain vanilla" voltmeter 

First off, when you're using a scanner. you do not remove the flyback 
in order to check it In fact. you don't even unhook any of the wires that 
are connected to the flyback' All you do is 

(1) Remove the set's horiz output device. plug in the scanner's inter- 
face plug, then make one single ground connection. That's all you do to 
hook it up. 

(2) If the primary LV supply is functional and, assuming that the emitter 
circuit of the horiz output stage has continuity, the scanner will tell you 
that it is ready to "scan" by illuminating the "ready" light, which is the 
white button on the test / run switch. 

(3) Press the spring loaded (test) side of the test I run switch and the 
scanner will "look" for any type of a short that might exist anywher( 
on the secondary side of the flyback, including the HV multiplier, an 
circuit that relies on flyback generated B+ and, including the Ilybacl 
itself (both primary and all secondary windings). It will simultaneously 
check for a shorted LV regulator device HV multiplier, or an open o 
"partially.' open safety capacitor. 

If a short or, an "excessive load'' exists on one secondary winding, al 
other secondary windings will have "normal" output voltage in spite o 
the short. Only the shorted winding itself will have zero volts on it. Thi! 
makes shorted scan derived B + sources incredibly easy to isolate 
During this test, the 2nd anode voltage is being limited to approx 5 ki 
by the scanner 

If a short is present, the red "flyback" light will either lite, or flash (a 
various speeds). depending on which type of a short exists If no shorn 
exist. the "flyback" light will be green 

Assuming that the "flyback" light is green, no shorts exist and, it e 

now time (and safe), to begin looking for open circuits which might bi 
causing the set to shut down due to flyback run -a -way It only stands ti 
reason that if no shorted conditions exist. then one (or more) circuit: 
will have to be open. otherwise. the TV set would be working' 

(4) Now that you know that nO shorts exists, push the "run" side of thi 
test I run switch (the side that latches). Provided all of the other circuit 
In the TV set are functional, the scanner will now put a picture on thi 
set's CRT screen that has full vertical and horiz deflection. norma 
audio. video and color 

Keep in mind that during this test, your scanner is 

(1) Circumventing all horiz osc /driver related shut down circuits. 
(2) Limiting the set's 2nd anode voltage to approx 20-25 kv, 

(3) Substituting the set's horiz osc/driver circuit and. as a result 
eliminating any need that the set might have for an initial start up o 
B+ resupply circuit for the oscldriver. 

Wait about 15 seconds for its filaments to warm up, then look at the 

CRT Any circuits that are "open" will now produce an obvious syrn 
tom on the screen. Because the scanner has circumvented all of th, 
set's shut down features. you can now use your old reliable "symptor 
to circuit analysis" technique to troubleshoot the problem, i.e., if 1h, 

picture has no blue in it - - - repair the blue video or blue matrix circui' 
If the picture has only partial vertical deflection - - - repair the vertici 
circuit. and so on The scanner has effectively removed all of th 
stumbling blocks that would normally prevent you from diagnosing th 
problem. i.e.. start up and shut down features. and allowed you t 

repair the TV set by using conventional techniques. 

When you're using a scanner, all start up, shut down. dead set prc 
blems are easy to solve You don't need anyone to tell you lust how di 
ficult these problems can be for those who don't have a scanner' 

Our Super Tech HV circuit scanner normally sells for only $495° 
Beginning July 4, 1985 thru August 31, they are on sale for only $395° 

VISA, MASTERCHARGE, C.O.D. ORDERS WELCOME 

DIEHL ENGINEERING 6004 Estacado Ln Amarillo. TX 79109 

PHONE (806) 359-1824 or (806) 359 -0329 
Phone Orders Welcome 

Since the Scanner only has two buttons to press, most technician 
never need it but. our "Hot Line" is available to assist new owners r 

the operation of their scanner. Phone (806) 359 -0320 

CIRCLE 257 ON FREE INFORMATION CARD 

How Many Times
Do You Intend To Let

"THE SAME DOG"
Bite YOU?

* How many times have you worked all day long tr ying to diagnose the
hi-voltag e I LV regulato r ci rcuit of a set that is in shut down only to
eventually find that a shorted video , co lor, ve rt ical, tuner, AGC, or
matr ix circuit was causing the set to shut down and, to find that the hi
voltage I LV regulator c ircuit was working flawlessly all the time?

* How many times have you spent the day looking for a short that was
causing the set to shut down, oniy to eventually find that an open
vertical, video, mat rix c irc uit or, an open HV multiplier was to blame?

* How many times have you worked all day on the same TV set, only
to find out that the set's flyback transformer was defect ive?

* How many flyback transform ers have you rep laced only to find that
the orig inal f1yback was not defect ive?

* How many horiz outpu t transistors and Sony SG 613 SCRs have you
destroyed while simply trying to figure out whether the flyback was
good or bad?

* How many times have you been deceived by your flyback " ringer"?
Can you even count the number of hours that your " ringer" has caused
you to waste?

* How many times have you condemned a f1yback, only to find that a
shorted scan derived B + source was causing the flyback to "appear"
as though it were defective?

* How many hours have you wasted, working on a TV set, only to find
that the CRT had a dynami cally shorted 2nd anode (to primary
element)?

*' How many new sweep tran sformers have you unknowingly
destroyed because a short existed in one of the scan derived B +
sources?

(3) Press the spring loaded (test) side of the test I run switch and the
scanner will "look" for any type of a short that might exist anywherE
on the seco ndary side of the flyback, including the HV mult iplier, an)
circuit that rel ies on flyback generated B + and, including the tlybac]
itself (both primary and all secondary windings). It wi ll slmuttaneoust,
check for a shorted LV regulator dev ice HV mult iplier, or an open 0
"partially" open safety capacitor .

If a short or, an "excess ive load" exists on one secondary winding, al
other secon dary windings will have " normal" output voltage in spite 0
the short. Only the shorted winding itself will have zero volts on it. This
makes shorted scan der ived B + sources incred ibly easy to isolate
During this test, the 2nd anode voltage is being limited to approx 5 k\
by the scanner.

If a short is present, the red " flyback " light will either lite, or flash (a
various speeds), depending on which type of a short exists. If no shorts
exist, the "f lyback " light will be gree n.

Assuming that the " flyback" light is green, no shorts exist and, it i1
now time (and safe), to begin looking for open c ircuits which might bE
causing the set to shut down due to flyback run-a-way. It only stands te
reason that if no shorted cond itions exist, then one (or more) circui t:
will have to be open, othe rwise, the TV set wou ld be work ing I

(4) Now that you know that no shorts exists, push the " run" side of thE
test I run switch (the side that latches). Provided all of the other circu it:
in the TV set are functional, the sca nner wi ll now put a picture on thE
set's CRT scree n that has ful l vert ica l and horiz deflect ion, norma
audio, video and color .

Keep in mind that during this test, your scanner is:
(1) Circumventing all hor iz osc/d rive r related shut down ci rcu its,
(2) Limiti ng the set's 2nd anode voltage to approx 20-25 kv,
(3) Substitut ing the set's horiz osc/driver circ uit and, as a resul1
eliminating any need that the set might have for an init ial sta rt up 0
B + resupp ly circui t for the osc/driver.

Wait about 15 seconds for its filaments to wa rm up, then look at thl
CRT. Any circu its that are "open" will now produce an obvious syrr c
tom on the screen. Because the sca nner has ci rcumvented all of thl
set's shut down features, you can now use your old reliable " sympton
to c ircuit analysis" tec hnique to t roub leshoot the problem, i.e., if thl
pictu re has no blue in it - - - repair the blue video or blue matri x circ uil
If the picture has only partial vertica l deflect ion - - - repair the vert lcs
c ircui t, and so on. The scanner has effect ively removed all of th,
stumbling blocks that would normally prevent you from diagnosi ng th,
prob lem. i.e., sta rt up and shut down feat ures, and allowed you t
repair the TV set by using conventional tech niques .

I

When you're using a sca nner, all star t up, shut down, dead set pre
blems are easy to solve. You don't need anyone to tell you just how di
ficult these prob lems can be for those who don't have a sca nner! !

Our Super Tech HV circuit scanner normally sells for only $495~

Beginning July 4, 1985 th ru August 31, they are on sale for only $395~

VISA, MASTERCHARGE, C.O.D. ORDERS WELCOME

DIEHL ENGINEERING • 6004 Estacado Ln. • Amari llo, TX 79109

PHONE (806) 359-1824 or (806) 359-0329
Phone Orders Welcome

Since the Scanner only has two buttons to press, most technician
never need it but, our " Hot Line" is available to assist new owners i
the operation of their scanner. Phone (806) 359-0320.

CIRCLE 257 ON FREE INFORMATION CARD

* How many tim es have you said to yourself , " I could fix this - - - -thing
if I could only get it to fi re up long enough to lite the sc reen?- - - without
blowing an output t ransistor or a fuse . "

* How many additional bench jobs could you have gotte n, had you
been able to give an accurate, " on the spot " est imate on sets that
were either in shut down or, not capable of coming on long enough for
you to analyze them?

If you had been using our all new Super Tech HV circuit sca nner , you
would have had an acc urate evaluation conce rning all of the above in
about one minut e, at the push of just one single button .

It' s t rue! Push just one test butt on and our HV circuit sca nner will (1)
Accurately prove or disprove the flyback, (2) Check for any possible
shorts in any c ircuit that ut ilizes scan derived B + , (3) Check the sca n
derived power suppli es themselves for shorted diodes and I or elec
trolytic capac ito rs, (4) Check for prim ary B + co llec tor voltage and, (5)
Check the horiz output stage for defec ts.

Our HV circuit scan ner works equally well on sets with integ rated or
outboard HV multipliers. It will diagnose any brand, any age, so lid state
TV set including Sony. The only exce ptions are sets which use an SCR
for trace and, another for retrace (i.e., RCA CTC 40 etc .). Our scanner
will not work on these sets.

In plain English, our HV circuit scanner is even easier to ope rate than
a " plain vanilla" vo ltmete r.

First off , when you ' re using a scanner , you do no t remove the flyback
(J) in order .to check it. In fact , you don't even unhook any of the wires that
~ are co nnected to the flyback! All you do is:

a? (1) Remove the set's hertz output device, plug in the scanner's inter 
I- face plug, then make one single ground connect ion. That' s all you do to
frl hook it up.
-l
w (2) If the pr ima ry LV supply is functio nal and, assu ming that the emitter
o ci rcuit of the horiz output stage has continuity, the scanner will tell you
~ that it is ready to '.'scan" by illuminati ng the " ready " light, whic h is the
a:: white button on the test I run switc h.
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PC SERVICE 
As anyone who has ever tried knows. 

one of the most difficult tasks in building 
one of the many construction projects fea- 
tured in Radio-Electronics is making the 
PC board using just the foil pattern 
provided in the article. True. all sorts of kits 
and things are sold to let you lift a foil 
pattern from a magazine page. But, while 
some of them do work, most of them don't. 
What usually happens is that you wind up 
copying the artwork by hand. 

Well, were doing something about it. 

We've moved all the foil patterns to a 

new section of the magazine. They'll be 
printed by themselves. full sized. with 
nothing on the back side of the page. 
What that means for you, is that the 
printed page can be used directly to pro- 
duce PC boards! 

u I 
40T 

Actually the method you'll need to use 
to etch directly from printed artwork is a 
little bit different from the one you're prob- 
ably used to using to produce PC boards, 
but we've done some testing and it works! 

In order to produce a board directly from 
the magazine page, you first need to do a 
little bit of work on the toil pattern. The first 
thing to do is remove the page from the 
magazine and carefully inspect it either 
under a good light or on a light table. As a 

matter of fact you should really do both of 
those since each one will show up dif- 
ferent kinds of imperlections in the art- 
work. What you're looking for are breaks in 
the traces, bridges between traces. and in 

general, all the kinds of things you look for 
in the final etched board. You can clean up 
the published artwork the same way you 

J` 

clean up you own artwork. Drafting tape 
and graphic aids can fix incomplete traces 
and doughnuts. and you can use a hobby 
knife to get rid of bridges and dirt. 

Once you're satisfied that the artwork is 
clean. take a little bit of mineral oil and 
carefully wipe it across the back of the 
artwork. Don't get any on the front side of 
the paper (the side with the pattern) be- 
cause you'll contaminate the sensitized 
surface of the copper blank. (If you do 
contiminate it, you won't notice anything 
when you make the exposure. but when 
you develop the board, the oil can act just 
like resist and keep the developer from 
dissolving the unwanted resist on the 
board. 

After the oil has "dried" a bit -patting 
with a paper towel will help speed the 

1 . 
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COMPONENT SIDE OF PRINTER BUFFER board is shown here in a full size mirror image. This side 
must go toward the board to be exposed. See page 59. 
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As anyone who has ever tried knows,
one of the most diff icult tasks in building
one of the many construction projects fea
tured in Radio -Electronics is making the
PC board using just the fo il patte rn
provided in the article . True,all sorts of kits
and things are sold to let you lift a foil
pattern from a magazine page. But, whi le
some of them do work, most of them don't.
What usually happens is that you wind up
copying the artwork by hand.

Well, we're doing something about it.
We've moved all the foil patterns to a

new section of the magazine. They'll be
printed by themselves, full sized , with
nothing on the back side of the page .
What that mea ns for you , is that the
printed page can be used directly to pro
duce PC boards!
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Actually the method you'll need to use
to etch directly from printed artwork is a
little bit different from the one you're prob
ably used to using to produce PC boards,
but we've done some test ing and it works!

In order to produce a board directly from
the magazine page, you first need to do a
little bit of work on the foil pattern. The first
thing to do is remove the page from the
magazine and carefully inspect it either
under a good light or on a light table. As a
matter of fact you should really do both of
those since each one will show up dif
ferent kinds of imperfections in the art
work. What you're looking for are breaks in
the traces, bridges between traces , and in
genera l, all the kinds of things you look for
in the final etched board. Youcan clean up
the published artwork the same way you

clean up you own artwork. Drafting tape
and graphic aids can fix incomplete traces
and doughnuts, and you can use a hobby
knife to get rid of bridges and dirt.

Once you're satisfied that the artwork is
clean, take a little bit of mineral oil and
carefully wipe it across the back of the
artwork. Don't get any on the front side of
the paper (the side with the pattern) be
cause you'll contaminate the sensitized
surface of the copper blank. (If you do
contiminate it, you won't notice anything
when you make the exposure. but when
you develop the board, the oil can act just
like resist and keep the developer from
disso lving the unwanted resist on the
board.

After the oil has "dried" a bit-patting
with a paper towel will help speed the
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COMPONENTSIDE OF PRINTER BUFFER board is shown here in a full size mirror image. This side
must go toward the board to be exposed . See page 59.
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PC SERVICE 
process -place the pattern front side 
down on the sensitized copper blank, and 
make the exposure. 

The mineral oil is optional, but it does do 
two things for you It makes the paper 
much more transluscent and it makes the 
foil pattern appear darker A successful 
exposure depends on having as much 
contrast as possible in the exposure mask 
and that's exactly what the mineral oil 
does. 

Even though the mineral -oil treated pa- 
per is transluscent, it's still not anywhere 
as clear as lithographic film (which is 
what's normally used in producing PC 
boards). That means that you're going to 
have use a longer exposure time than you 

are probably used to. 
We can't tell you exactly how long to 

make the exposure time, because we 
dont have any idea what kind of light 
source you use A simple rule of thumb is 
to figure that there's a 50 percent increase 
in exposure time over lithographic film. 
But that doesn't necessarily mean you'll 
need a 50 percent increase. If you re used 
to taping up a pattern on mylar sheets, 
you'll find that rubbing the paper with min- 
eral oil makes it lust about as transluscent 
as mylar 

Note that sensitizers vary as well. Min- 
eral oil isn't as transparent to ultraviolet 
light as it is to other parts of the spectrum. 
If your sensitizer wants to see ultraviolet, 

you may find using mineral oil to be more 
trouble than it's worth. 

You'll have to experiment to find the 
best method to use with the chemicals 
you're familiar with And once you find it, 
stick with it. Don't forget the "three C's' of 
making PC boards -care, cleanliness. 
and consistency. 

Finally, we would like to here how you 
make out using our method. Write and tell 
us of your success, and failures, and what 
techniques work best for you Address 
your letters to 

Radio -Electronics 
Department PCB 

200 Park Avenue South 
New York, NY 10003 
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process-place the pattern front side
down on the sensitized copper blank, and
make the exposure .

The mineral oil is optional, but it does do
two things for you. It makes the paper
much more transluscent and it makes the
foil pattern appear darker. A successful
exposure depends on having as much
contrast as possible in the exposure mask
and that's exactly what the mineral oil
does.

Even though the mineral-oil treated pa
per is transluscent, it's still not anywhere
as clear as lithographic film (which is
what 's normally used in producing PC
boards). That means that you're going to
have use a longer exposure time than you

are probably used to.
We can't tell you exactly how long to

make the exposure time, because we
don 't have any idea what kind of light
source you use. A simple rule of thumb is
to figure that there's a 50 percent increase
in exposure time over lithographic film.
But that doesn 't necessarily mean you'll
need a 50 percent increase. If you're used
to taping up a pattern on mylar sheets,
you'll find that rubbing the paper with min
erai oil makes it just about as transluscent
as mylar.

Note that sensitizers vary as well. Min
erai oil isn't as transparent to ultraviolet
light as it is to other parts of the spectrum .
If your sensitizer wants to see ultraviolet,

you may find using mineral oil to be more
trouble than it's worth .

You'll have to experiment to find the
best method to use with the chemicals
you're familiar with. And once you find it,
stick with it. Don't forget the "three C's" of
making PC boards-care, cleanliness,
and consistency.

Finally, we would like to here how you
make out using our method. Write and tell
us of your success, and failures, and what
techn iques work best for you. Address
your letters to:

Radio-Electronics
Department PCB

200 Park Avenue South
New York, NY 10003
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SOLDER SIDE OF PRINTER BUFFER board is shown herein a Lull size mirror image This side must go 
toward the board to be exposed. See page 59. 
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SOLDER SIDE OF PRINTER BUFFER board is shown here in a full size mirror image . This side must go
toward the board to be exposed. See page 59.
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PC SERVICE 

3 3 4 INCHES 

SOLDER SIZE OF THE INFRARED VIEWER board is shown here In a full- 
size mirror Image. This side goes toward the board to be exposed. See 
page 49. 

PC SERVICE
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SOLDER SIZE OF THE INFRARED VIEWER board is shown here In a full-
size mirror image. This side goes toward the board to be exposed . See
page 49.
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ADVERTISEMENT 

HOW MUCH DO YOU KNOW 
ABOUT THIS 

RCA LV REG. CIRCUIT 
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Typical of RCA CTC 85 thru 108 LV Regulator Circuits 
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Schamabc by Diehl Enqu»amp 

How many of these questions 
can you answer ? 

(1) Every circuit has a beginning and an ending. Where does this 
circuit begin ? 

(2) Specifically, what is the purpose of this circuit 
(3) What turns it on ? What turns it off, or does it ever really turn off 
(4) Does this Circuit have a shut down feature " If so, which com- 

ponents are involved ? 

(5) What would happen if 0103 were to become shorted E to C ? 

(6) What purpose does Z115 serve o 

(7) What would happen if D114 became shorted 
(8) What purpose does C126 serve / What will happen if C126 

becomes open? 
(9) Is the winding between terminals 3 and 4 of the flyback a primary 

or a secondary winding 
(10) What purpose does C117 serve ? Exactly what does it do. and 

exactly how does it do it ? 

( 1 1 ) Exactly what do resistors R113, 1 1 4 , 1 1 5 , 1 1 6 . and 1 1 7 do ? 

What happens if they change value ? 

(12) What occurs that causes this circuit to produce an initial start up 
pulse/ 

(13) Why does this entire circuit become Shorted and begin to destroy 
horiz output transistors if the regulator SCR becomes shorted 

(14) There is exactly one safe and practical method of circumventing 
this LV regulator circuit for test purposes This technique does 
not involve a variac. Instead. you must disconnect one wire then 
connect a jumper wire from terminal 44 directly to 
Which wire do you disconnect and where do you connect the 
other end of your jumper wire 7 

(15) If SCR100 is shorted, this circuit will still "eat" honz output tran- 
sistors even if you are using a variac Why ? 

(16) Why does this circuit use a floating ground o 

CIRCLE 266 ON FREE 

We publish a monthly magazine called the Technician i Shop Owners 
Newsletter. Each month we take a popular circuit and absolutely 
diasect it 

Using color coded pictorial schematics such as the one above. we 
"map out every action in the overall sequence of events that must 
take place during each and every cycle 

Beginning with the very first "action" in the sequence (which just 
happens to be depicted in the above schematic) we explain exactly 
what is taking place We then explain the function of every component 
in that portion of the circuit After explaining the function of each com- 
ponent, we show you how to troubleshoot that particular "action" or 
function 

After reading our newsletter on this circuit. you could answer all of the 
above questions as fast as anyone could ask them. In fact. you will 
then know everything there is to know about this circuit. Including how 
to troubleshoot it ' 

Regardless of whether you work on TV sets, stereos. radios or 
computers, Just having the ability to "diasect" an electronic circuit 
(any circuit) is worth a fortune In reality. " diasecting" is exactly what 
our newsletter is designed to teach you. 

Because of the manner in which our newsletter is written. the subject 
matter that is gained from each monthly issue is so extremely broad 
that it will 'spill over into your everyday troubleshooting routine. and 
be applied to totally unrelated circuits 

Each monthly issue sells for only S9", due ten days after delivery 
VISA / Mastercharge welcome 

To Order. Send your name. address and phone N to Diehl Publica- 
tions, 6004 Estacado Ln , Amarillo. TX 79109 Specify Issue N 3. 

For immediate Service Call: (806) 359-0329 or 359.1824. 
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Do not use the Reader Service Card in this magazine to place your 
á order. v 
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We publish a monthly magazine called the Technician I Shop Owners
Newsletter. Each month we take a popular circuit and absolutely
diasect it.

Using color coded pictorial schematics such as the one above, we
" map out" every action in the overall sequence of events that must
take place during each and every cycle .

Beginning with the very first " action" in the sequence (which just
happens to be depicted in the above schematic) we explain exact ly
what is taking place. We then explain the funct ion of every component
in that portion of the circuit. Afte r explaining the function of each com
ponent, we show you how to troubleshoot that particular "action" or
function.

After reading our newsletter on this circuit, you could answer all of the
above questions as fast as anyone could ask them. In fact , you will
then know everything there is to know about this circui t. Including how
to troubleshoot it !!

Regardless of whether you work on TV sets, stereos, radios or
computers , just having the ability to "d iasect" an electroni c circuit
(any circu it) is worth a fortune. In reality, " diasecting" is exactly what
our newsletter is designed to teach you.

Because of the manner in which our newsletter is written, the subject
matter that is gained from each monthly issue is so extremely broad
that it will "spillover" into your everyday troubleshooting routine, and
be applied to totally unrelated circuits .

Each monthly issue sells for only $995 , due ten days afte r delivery.
VISA I Mastercharge welcome.

To Order: Send your name, address and phone # to Diehl Publica
tions, 6004 Estacado Ln., Amarillo , TX 79109. Specify Issue # 3.

For immediate Service Call: (806) 359·0329 or 359·1824.

Do not use the Reader Service Card in this magazine to place your <c

order. 8
CIRCLE 266 ON FREE INFORMATION CARD

How many of these questions
can you answer?

(1) Every circ uit has a beginning and an ending. Where does this
circ uit begin?

(2) Specificall y, what is the purpose of this circuit?
(3) What turns it on? What turns it off , or does it ever really turn off ?
(4) Does this circuit have a shut down feature ? If so, which com-

ponents are involved ?
(5) What would happen if 0 103 we re to become shorted E to C ?
(6) What purpose does Z115 serve?
(7) What would happen if 011 4 became shorted?
(8) What purpose does C126 serve? What wiil happen if C126

becomes open?
(9) Is the winding between terminals 3 and 4 of the f1yback a primary

or a secondary winding?
(10) What purpose does C117 serve? Exactly what does it do, and

exactly how does it do it ?
(11) Exactly what do resistors R113, 114, 115, 116, and 117 do?

What happens if they change value?
(12) What occurs that causes this circuit to produce an initiai start up

pulse?
(13) Why does this entire circu it become shorted and begin to destroy

horiz output transistors if the regulator SCR becomes shorted?
(14) There is exactly one safe and practical method of circumventing

this LV regulator circuit for test purposes. This technique does
not involve a variac. Instead, you must disconnect one wire then
connect a jumper wire from terminal #4 directly to .
Which wire do you disconnect and where do you connect the
other end of your jumper wire?

(15) If SCR100 is shorted, this circuit will still " eat" horiz output tran
sistors even if you are using a variac. Why?

(16) Why does this circu it use a floating ground?
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ROBOTICS 

Setting up a robotics design lab. 

ANYONE WHO EXPERIMENTS WITH PER - 

sonal robots soon finds that plenty 
of space is a necessity. Although 
you may already have a workshop 
set up for your electronics experi- 
mentation, it just won't do for 
robotics. An area free of obstruc- 
tions and large enough for your 
creation to wander about is what 
you need. 

If, on the other hand, you ex- 
periment exclusively with arm -like 
mechanisms, some clear bench 
space is all that's called for. Even 
then, it may be necessary to move 
solder irons and various other 
tools each time you want put the 
machine to work. 

Therefore, this month we'll turn 
our attention to setting up a small 
robotics laboratory. In no way, will 
our lab compare with a typically 
well outfitted, sophisticated uni- 
versity robotics laboratory. But, it 
will suffice for experimental pur- 
poses. 

Lab layout 
When setting up a robotics lab, 

the first thing to consider is what 
equipment you'll need. The most 
important parts of any robotics lab 
are the power supplies. Typically 
you will need one or more sup- 
plies that can deliver at least 5 
amps at 5 and 12 volts. The 12 volts 
is required to power motors; most 
riiotors on the market are de- 
signed to operate from a 12 -24 -volt 
supply. Note that a motor supply 
need not be well regulated. The 5- 
volt source is, of course, to power 
the robotic control circuits. 

The current rating we just spec- 
ified should be observed. The 12- 
volt supply will be used to power 
various motors, and those tend to 
use lots of power. Even though 
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your robot will eventually be 
"scooting" around on battery 
power, its nice not to worry about 
constantly having to charge bat- 
teries while experimenting. 

The 5 -volt supply should have 
sufficient power to handle any 
kind of logic circuitry that you 
might need. If you've a very so- 

MARK J. ROBILLARD 

ROBOTICS EDITOR 

phisticated control system with 
many motor drivers and micro- 
processors in mind, you'll defi- 
nitely need the 5 amps. Of course, 
if all you are working with is low - 
power CMOS logic, you probably 
won't draw anything more than 
about 1.5 amps. But with a 5 -amp 
supply, you won't have to replace 
or upgrade the power supply as 
your robotic system expands. 

The supply can be of the "home - 
brew" variety. (We'll show you to 
build a universal 5 -amp power 
supply from a few simple compo- 
nents in the future.) 

You'll also need (and may want 
to build) a workbench, and what I 

call a "cable- distribution system." 
Figure 1 shows the basic setup of a 

simple robot lab with a table in the 
upper half of the figure. 

The table can be something as 
simple as two wooden horses sup- 
porting an unfinished door. Com- 
ing down from the center of the 
table is the cable- distribution sys- 
tem (a harness containing all the 
interface cables you could possi- 
bly need). Those cables make the 
task of debugging the robotic cir- 
cuits (during experimentation) 
easier by allowing individual test- 
ing of the control circuits. The 
robot is tested by writing a simple 
BASIC program to it from an inex- 
pensive computer to exercise the 
circuits. 

Within the cable- distribution 
system, there should be two 4- 
wire, telephone -type hook -up ca- 
bles with modular plugs on one 
end for connection to the control 
circuits. The other end should be 
terminated in a 25 -pin D -type con- 
nector for easy connection to the 
serial port of a computer. 

Why two serial cables? Con- 
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" sc o ot i ng " arou nd o n battery
power, its nice not to worry abo ut
constantly having to charge bat
te ries whi le expe rime nt ing.

The 5-vo lt supply sho uld have
suffic ie nt powe r to han dl e any
kind of logi c circui t ry th at yo u
mi ght need . If yo u've a very so-
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phist icate d co nt rol system w it h
many motor drivers and m icro
processors in mind, you'll defi 
nit ely need th e 5 amps. Of co urse,
if all you are working w ith is low
power CM O S logic , you probably
won't d raw anyth ing more th an
abo ut 1.5 amps. But w ith a 5-amp
supply, you wo n't have to repl ace
or up grade th e power supply as
your roboti c system expands.

The supply can be of th e " ho me
br ew" variety. (We' ll show yo u to
bu i ld a univer sal 5-amp pow er
supply fro m a few simple com po 
nents in the fut ure.)

You' ll also need (and may want
to bu ild ) a wo rkbench, and w hat I
call a "ca ble-dis t ribut ion system."
Figure 1 shows th e basic setup of a
simple rob ot lab w ith a tabl e in the
upper half of the figure.

The table can be something as
simple as two wooden horses sup
porti ng an un fini shed door. Co m
ing down from th e center of th e
tabl e is th e cable- di stributi on sys
te m (a harness containing all the
interface cabl es yo u could possi
bly need). Those cables make th e
task of debu ggin g th e robot ic ci r
cuits (d u r i ng ex pe r ime ntation)
easier by allowing individ ual test
ing of the co nt rol circu its . Th e
robot is tested by writ ing a simp le
BASIC program to it from an inex
pensive computer to exercise the
circuits .

W ithi n t he cab le -d ist r ib ution
syste m, the re sho uld be two 4
wi re, te lep ho ne-type hook-up ca
b les w it h modu lar plugs on one
end fo r connectio n to the contro l
ci rcuits. The ot he r end sho uld be
te rminated in a 25-pin D-type con
nector fo r easy connectio n to t he
seria l por t of a compute r.

Why two seria l cab les? Co n-
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l ab layout
When sett ing up a robotics lab,

the f irst thing to co nside r is w hat
equipme nt yo u' ll need. The most
important part s of any robo t ics lab
are t he power supp lies . Typi cally
you wi ll need one o r mor e sup 
p lies that can del iver at least 5
amps at 5 and 12 vo lts. The 12 vo lts
is requ i red to powe r motors; most
mot ors o n t he mar ket are de
signed to ope rate fro m a12-24-vo lt
sup ply. Note th at a moto r supply
need not be we ll regul ated . The 5
vo lt source is, of co urse, to power
th e rob oti c co ntro l circui ts.

The current ratin g we ju st spec 
ifi ed sho uld be observed . The 12
vo lt supply w ill be used to power
vari ou s moto rs, and th ose te nd to
use lots of power. Even th ou gh

ANYONE W HO EXPERIMENTS W ITH PER

sonal rob ots soo n fi nds th at pl en ty
of space is a necessity. Alth ou gh
yo u may already have a worksho p
set up for yo ur elect ronics expe ri
men tat ion , it ju st won' t do for
roboti cs. An area f ree of obstruc
tions and large eno ugh fo r yo ur
creat io n to wander abo ut is w hat
yo u need.

If, on the othe r hand , yo u ex
periment excl usively with arm-Iike
mech ani sms, some cl ear be nc h
space is all that 's calle d fo r. Even
then , it may be necessary to move
so lde r iro ns an d va r io us ot he r
too ls each time yo u want pu t th e
machine to wo rk .

Therefo re, t his mon th we'll tu rn
our atte ntion to setting up a small
rob oti cs laborato ry. In no way, wi ll
our lab compare with a typ ically
we ll outf itte d, sophist icated uni
versity robo t ics laboratory. But, it
will suff ice for experime ntal pur
poses.
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EDITORIAL 

Hackers. 

A "Computer Hacker" is a thief. A crook who uses his computer to attempt 
to break into other computers and leave evidence that he has done so. 
These low -lifes try to get into bank computers and louse up the records, 
one even got into a hospital's computer and did so much damage to the 
records that lives were actually jeopardized. They try to get into school 
computers and screw up those records too. 

Some of them have successfully broken into classified government 
computer systems, endangering the security of our country. They form clubs 
and swap coded information, they have magazines that offer tips to 
improve their skills. 

We'd like to go on record. We're anti- hacker These thieves, for that's 
exactly what they are, are giving all of us a bad name. They've been getting 
a lot of publicity lately, and it's all bad. Sure, they try to come off as "boy 
genius" types that are so adept at using their computers that they can foil 
the most -professional anti -hacker security systems. But break down what 
they're doing and how they're doing it, and you see that all they do is 
nothing but drudgery, repeating and repeating with minor changes until 
they break in. There is nothing at all intelligent about what they do, and 
especially the way in which they do it. If they do manage to break a code, 
it's usually the result of a freak accident. Certainly not the product of any 
intelligence on their parts. 

Hackers are morons with computers. They've got nothing else to occupy 
their minds, they're hungry for a little notoriety, and for my part, they should 
be treated as exactly what they are -crooks. There's no redeeming quality at 
all in them, they are not to be admired, and what they're doing hurts all of 
us. 

How? I saw the same thing happen in amateur radio, later in CB. The 
good guys have to take the heat for the bad guys. Some guy with a signal 
squirter louses up every TV in the neighborhood, and any ham that tries to 
put up an antenna gets dirty looks from the neighbors. 

It's the same with computers. If your neighbors know you have a 

computer, and they see the news stories about what the horrible hackers 
are doing, you're going to be painted by the same broad brush. 

You may have a friend who hacks. If you do, do him a favor. Redirect his 
thinking into something more substantial. Get him involved in baseball, or 
stamp collecting, or introduce him to a girl. 

Just get him away from his computer. 

Byron G. Wels 
Editor 

ComputerDigest is pubkshed monthly as an insert in Radio- Electronics magazine by Gernsback Pubtaa tans. 
Inc 200 Park Avenue South. New Yak. NY 10003 Second -Class Postage Paid at New Vak. N V and add ona' 
maitng onces All rights 'Wonted Pnnted m U S A 

A stamped setladdressed envelope must accompany all submitted manuscnp s and or artwork or photographs it 

their return is desired should ttry be rejeCted Nla tbeclarn any responsibility lot the loss of damage 01 
manuscnpis and a artwork at ph clogr whole in our possession at Menem 
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EDITORIAL

Hackers.

-A "Computer Hacker" is a thief. A crookwho uses his computer to attempt
to break into othercomputers and leave evidence that he has done so.
These low-lifes try to get into bank computers and louse up the records,
one even got into a hospital's computer and did so much damage to the
records that liveswere actually jeopardized. They try to get into school
computers and screw up those records too.

Some of them have successfully broken into classified government
computer systems, endangering the security of our country. They form clubs
and swap coded information, they have magazines that offer tips to
improve their skil ls.

We'd like to go on record. We're anti-hacker. These thieves, for that's
exactly what they are, are giving all of usa bad name. They've been getting
a lot of publicity latel'iJ and it's all bad. Sure, they try to come off as "boy
genius" types that are so adept at using their computers that they can foil
the most-professional anti-hacker security systems. But break down what
they're doing and how they're doing it, and you see thatall they do is
nothing but drudgerv repeating and repeating w ith minor changes until
they break in. There is nothing at all intelligent about what they do, and
especially the way in which they do it. If they do manage to break a code,
it's usually the resul t of a freak accident. Certainly not the product of any
intelligence on their parts.

Hackers are moronswith computers. They've got nothing elseto occupy
their minds, they're hungry for a little noto riety and for my part, they should
be treated as exactly what they are-erooks. There's no redeeming quality at
all in them, they are not to be admired, and what they're doing hurts all of
us.

How? I saw the same thing happen in amateur radio, later in CB. The
good guys have to take the heat for the bad guys. Some guywith a signal
squirter louses up every lV in the neighborhood, and any ham that triesto
put up an antenna getsdirty looks from the neighbors.

It's the same w ith computers. If your neighbors know you have a
computer, and they see the news storiesabout what the horrible hackers
are doing,you'regoing to be painted by the same broad brush.

You may have a friend who hacks. If you do, do him a favor. Redirect his
thinking into something more substantial. Get him involved in baseball, or
stamp collecting, or introduce him to a girl.

Just get him away from his computer.

Byron G. Wels
Editor
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LETTERS 

Can Someone Help? 
I own aT and a TVRO 

Earth Station. I'm searching for a 

program to plot stationary satellite 
positions from different parts of 
the U. S. I'm sure lots of your 
readers would be interested in a 

program such as this. -William 
Scott, Manteca, CA. 

Bill, that sounds like a great idea! 
I'll refer it to our Software Review 
Editor, and if he can't come up 
with something, perhaps one of 
our readers can. 

Archival Programs? 
I don't know if anybody has 

ever done this before, but I've put 
my family tree on a disc, along 
with some personal annotations 
and I'd like to store this for 
posterity. How can I protect that 

disk ? -Martin Resnick, St. Paul, MN. 

We've never heard of this before 
Martin, so all we can do is make 
some suggestions: Begin by using 
the very-best quality disk that > u 
can buy, and then wrap it in 
aluminum foil twice. The second 
sheet covers the wrapped and 
folded areas of the first sheet. This 
should help protect against stray 
magnetic fields. Put it between 
sheets of heavy cardboard to 
protect it from bending, and place 
it in an envelope sealed with 
heavy tape. Add a few packets of 
silica gel too. And good luck! 

Understanding guy 
I understand that mistakes can 

happen, Lord knows I've made my 
share too. But how can a reader 

tell if there's a mistake in the 
project he's planning to build from 
a magazine? It isn't just your 
magazine -it happens in all of 
them! Is there a way to protect 
against this? -Roger Touhey, Sioux 
Falls, SD. 

Roger, thanks for being so 
understanding. Yes, authors can 
make mistakes, editors can let 
something slip, the proofreaders 
might not catch an error; and 
typesetters have been known to 
hit the wrong keys occasionally 
Errors do creep in, despite our 
best efforts. But it doesn't happen 
as often as you might think, for we 
do try to be careful! One way is to 
save the "hot project" for a couple 
of months and watch the 
magazine for corrections. 

COMPUTER PRODUCTS 
For more details use the free 

information card inside the back cover 

COMPATIBLE VIDEO ISO BOARD, 
'node! DT2803, is a video frame - 
grabber and display board for the IBM 
PC and PC/XT. The model DT2803 
captures a 256 x 256 x 6 black -and- 
white Image, and the R -G -B output 
handles 64 colors x 64 intensities and 
includes cursor control. In combina- 
tion with the Videolab software 
package, the model DT2803 is ideal for 
applications in industrial robotics, in- 
spection, and assembly as well as 
medical imaging and graphic arts. 

The Videolab package is an easy -to- 
use software for real -time video digi- 
tization and display with the DT2803. 
It is divided into two major sections: 
Videotutor and Videosub. Videotutor 
is an interactive, command -driven tu- 
tonal program that allows first -time 
users to become familiar with the 
model DT2803 video I/O board within 
a user -friendly programming environ- 
ment. Videosub is a comprehensive 

CIRCLE 21 ON FREE INFORMATION CARD 

ibrary of subroutines for user -defined 
applications programs; callable from 
BASIC (interpreted and compiled), C, 

PASCAL, and FORTRAN, Videosub sup- 
ports all the functions of the model 
DT2803. 

The model DT2803 board is 

shipped complete, with a comprehen- 
sive user manual and demonstration 
diskette, including sample programs. 
The single -unit once for the model 
DT2803 is $1495.00. Videolab Is 

shipped on a single -sided, double 
density diskette, and includes a com- 
prehensive user manual; the price is 

5995.00. -Data Translation, 100 Locke 
Drive, Marlboro, MA 01752. 

PROTOTYPING BOARD, the eZ Card, 
Is a blank circuit board for computer 
hobbyists or engineers who wish to 
build a prototype board according to 
specific design. The board provides 
the means to interface prototype cir- 
cuitry for the IBM -PC with several 
features. A switch- selectable address 
decoder frees the user to concentrate 
on design. Selector switches permit 
up to eight boards to be installed in a 

single PC system 
Two areas are available for building 

prototype circuits on this large, full - 
slot sized board, one of which is 

situated for installation of I/O con- 
nectors. The larger prototype area 
consists of a grid of over 2,300 plated- 
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Can Someone Help?

I own a Timex 1000 and a lYRO
Earth Station. I'm searching for a
program to plot stationary satellite
positions from different parts of
the U. S. I'm sure lots of your
readers would be interested in a
program such as this.-William
Scott, Manteca, CA.

Bill, that sounds likeagreat idea!
I'll refer it to our SoftwareReview
Editor, and if he can't come up
with something, perhaps one of
our readers can.

Archival Programs?
I don't know if anybody has

everdone this before, but I've put
my family tree on a disc, along
with some personal annotations
and I'd like to store this for
posterity. How can I protect that

d isk?-Martin Resnick, St. Paul, MN.

We've never heard of this before
Martin, so all we can do is make
somesuggestions: Begin by using
the very-best quality disk thatyou
can buy, and then wrap it in
aluminum foil twice. The second
sheetcovers the wrapped and
folded areas of the first sheet. This
should help protect against stray
magnetic fields. Put it between
sheets of heavy cardboard to
protect it from bending, and place
it in an envelope sealedwith
heavy tape. Add a few packets of
silicagel too.And good luck!

Understanding guy
I understand that mistakes can

happen, Lord knows I've made my
share too. But how can a reader

tell if there's a mistake in the
project he's planning to build from
a magazine? It isn't just your
magazine- it happens in all of
them! Is there a way to protect
against this?-Roger Touhey, Sioux
Fa lls, SD.

Roger, thanks for being so
understanding. Yes, authors can
make mistakes, editors can let
something slip, the proofreaders
might not catchan error, and
typesetters have been known to
hit the wrong keys occasionally
Errors do creep in, despite our
best efforts. But it doesn't happen
asoften asyou might think, for we
do try to be careful! One way is to
save the "hot project" for a couple
of months and watch the
magazine for corrections.

COMPUTER PRODUCTS
For more details use the free

information card inside the back cover

COMPATIBLE VIDEO I/O BOARD,
model OT2803, is a video frame
grabberand displayboard for the IBM
PC and PC/XT. The model OT2803
captures a 256 'x 256 x 6 black-and
white image, and the R-G-Boutput
handles 64 colors x 64 intensities and
includes cursorcontrol. In combina
tion with the Videolab software
package, the model DT2803 is ideal for
applications in industrial robotics, in
spection, and assembly, aswel l as
medical imaging and graphic arts.

The Videolab package isan easy-to
use software for real-time video digi
tization and displayw ith the DT2803.
It is divided into two major sections:
Videotutor and Videosub. Videotutor
is an interactive, command-driven tu
torial program that allows first-time
users to become familiarw ith the
model OT2803 video I/O board w ithin
a user-friendly programming environ
ment. Videosub is a comprehensive
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library of subroutines for user-defined
applications programs; callable from
BASIC (interpreted and compiled), C,
PASCAL, and FORTRAN, Videosub sup
ports all the functionsof the model
OT2803.

The model OT2803 board is
shipped complete, w ith a comprehen
sive user manual and demonstration
diskette, including sample programs.
The single-unit price for the model
DT2803 is $1495.00. Videolab is

shipped on a single-sided-double
densitydiskette, and includes a com
prehensive user manual; the price is
$995.00.-0ata Translation, 100 Locke
Drive, Marlboro, MA 01752. .

PROTOTYPING BOARD, the eZ Card,
isa blank circuit board for computer
hobbyists or engineerswho w ish to
build a prototype board according to
specific design. The board provides
the means to interface prototype cir
cuitry for the IBM-PCwith several
features. A switch-selectableaddress
decoder frees the user to concentrate
on design. Selector switches permit
up to eight boards to be installed in a
single PC system.

Two areas are available for building
prototype circuits on this large, full
slot sized board, one of which is
situated for installationof I/O con
nectors. The larger prototype area
consists of a grid of over2,300 plated-
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through holes on 01 -inch centers, 
suitable for installing over 60 wire - 
wrap sockets. 

CIRCLE 22 ON FREE INFORMATION CARD 

The eZ Card uses sockets for all 
buffer IC's and a gold -plated edge 
connector for maximum reliability of 
operation.. A mounting bracket is 

provided for permanent installation 
into the PC system housing. The board 
comes with documentation that in- 
cludes experimental circuits and 
related basic application programs for 
each circuit. It is priced at $89.95- 
$5.00 shipment from stock to four 
weeks. - Sabadia Export Corporation, 
PO Box 1132, Yorba Linda, CA 92686 

DISK DRIVE, the Commodore SFD 
1001, is enclosed in a 1541 -sized case 
and has a one- megabyte storage ca- 
pacity on a double -sided, double 

0101 !a ON FREE INFORMATION CAR 

density format. A utility disk with 64 
and 8032 utilities is included with the 
disk, and an optional serial IEEE con- 
nector and cabeling is available. The 
SFD 1001 is priced at $399.95 -Pro- 
gressrve Peripherals & Software, Inc., 
2186 South Holy, Denver CO 80222. 

PERSONAL- COMPUTER MODEM, the 
IntelliModem EXT, is a standalone 
300/1200 baud communications sys- 
tem suitable for use with any serial 
RS232 -equipped computer or termi- 
nal. It features an exclusive voice-insert 
capability, which allows use of an 
ordinary phone to add integrated 
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voice to a personal -computer won. 
station. The user may talk and listen, or 
send and receive data without having 
any need to hang up and redial. 

A front -panel multicolor line- quality 
bargraph display dynamically monitors 
the telephone -line condition. Call -pro- 
gress detection lets the modem 
electronically sense telephone- system 

CIRCLE 24 ON FREE INFORMATION CARD 

signals such as Busy, Dial Tone, Remote 
ringing, and Voice, and display those 
conditions on the computer screen. 
Thus, the user always knows what is 

happening as the call progresses. 
The IntelliModem EXT is priced at 

5499.00- Brzcomp, 532 Mercury Drive, 
Sunnyvale, CA 94086 

EDUCATIONAL PROGRAM,In The 
,s of IBM 

PC, PCir, and Commodore 64 home 
computers. It challenges both children 
and adults to create a profitable soft- 
ware business. An initial investment of 
S100,000 is used to develop, inventory, 

.°'. . .r».. p.. 
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price, and advertise computer games 
Using the joystick, players manipulate 
assistants, who go from building to 
building carrying out orders. At the 
end of each quarter, a balance sheet 
appears so that players can see how 
well their companies are doing. 

In The Chips is priced at $29.95.- 
Creative Software, 230 East Caribbean 
Drive, Sunnyvale, CA 94089. 

RADIATION SHIELD, the Eye- Guard, 
is a device that protects people from 
the glare and radiation that is emitted 

\ 
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from video- display terminals (VDT's). 
The anti -glare screen is made from 
nylon netting while the anti -radiation 
shield is made with lead- impregnated 
acrylic. (Eye -Guard contains 30% lead 
by weight.) 

Eye -Guard is affixed to the face of 
the terminal with Velcro tabs. It elimi- 
nates glare and cuts off all the X -rays, 
microwaves. and ultraviolet waves that 
VDT's emit. (It is estimated that a 

worker who sits in front of a black - 
and -white terminal for 35 hours per 
week could receive the equivalent of 
30 chest X -rays in a year's time 

The Eye -Guard is priced at $129 95, 
and comes with a 100% money -back 
guarantee that It will stop even the 
worst case of eye fatigue resulting 
from unshielded VDT's.- Langley -St. 
Clair Information Systems, Inc., 132 
West 24th Street, New York, NY 10011. 

DISK MARKERS, !he Disknbe (shown) 
ana tre Labe Pen are designed specif- 
ically for use on computer software. 
The Diskribe can be used directly on 
computer software disk sleeves for 
safe identification and reference The 
ink is quick- drying and permanent, 
and the markings do not affect infor- 
mation on the disk itself. The Label pen 
is designed for use on slick- finish and 
other hard -to -mark labels currently 
being used on disks, diskettes, and 
VCR cassettes The fine point and high - 
intensity permanent ink makes writing 
easier to read on small labels 

- 
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The Diskribe is priced at $2.50; the 
Label Pen costs $1.00.- Sanford Cor- 
poration, 2740 Washington Boulevard, 
Bellwood, IL 60104.4 . 

through holeson O.1-inch centers,
suitable for install ing over 60 w ire
wrap sockets.

voice to a personal-computer work
station. The usermaytalkand listen, or
send and receive data w ithout having
any need to hang up and redial.

A front-panel multicolor line-quality
bargraph displaydynamical ly monitors
the telephone-line condition. CalI -pro
gress detection lets the modem
electronically sense telephone-system

RADIATION SHIELD, the Eye-Guard,
is a device that protects peop le from
the glare and radiation that is emitted
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from video-d isplayterminals (VDT's).
The anti-glare screen is made from
nylon nettingwhile the anti-radiation
shield is madew ith lead-impregnated
acrylic. (Eye-Guardcontains30% lead
by weight.)

Eye-Guard is affixed to the face of
the termina l with Velcro tabs. It elimi
nates glare and cuts off all the X-rays,
microwaves. and ultraviolet waves that
VDT's emit. (It is estimated that a
worker who sits in front of a black
and-white terminal for 35 hours per
week could receive the equivalent of
30 chestX-rays in a year's time.

The Eye-Guard is priced at $129.95,
and comesw ith a 100% money-back
guarantee that it w ill stop even the
worst case of eye fatigue resulting
from unshielded VDT's.- Langley-St.
Clair Information Systems, Inc., 132
West 24th Street, New York, NY10011.

DISKMARKERS, the Diskribe (shown)
and the Label Pen are designed specif
ically for useon computer software.
The Diskribe can be useddirectly on
computer software disk sleeves for
safe identification and reference. The
ink is quick-drying and permanent,
and the markingsdo not affect infor
mation on the diskitself.The Label pen
is designed for use on slick-finishand
other hard-to-mark labels currently
being used on disks, diskettes, and
VCR cassettes. The fine point and high
intensity permanent ink makes writing
easier to read on small labels.

The Diskribe is priced at $2.50; the
LabelPen costs $1 .00.-Sanford Cor
poration, 2740Washington Boulevard,
Bellwood, IL60104.....m~

price, and advertise computer games.
Using the joystick, players manipulate
assistants, who go from building to
build ing carrying out orders. At the
end of each quarter, a balance sheet
appears so that players can see how
well their companies are doing.

In The Chips is priced at $29.95.
Creative Software, 230 East Caribbean
Drive, Sunnyvale, CA 94089.
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signals such as Busy, Dial Tone, Remote
ringing, and Voice, and displaythose
conditionson the computer screen.
Thus, the user alwaysknows what is
happeningas the call progresses.

The IntelliModem EXT is priced at
$499.00-Bizcomp, 532 Mercury Drive,
Sunnyvale, CA 94086.

EDUCATIONAL PROGRAM,ln The
Chips, is available for ownersof IBM
PC, PCj r., and Commodore 64 home
computers. It challenges both children
and adults to create a profitable soft
ware business. An initial investment of
$100,000 is used to develop, inventory,

PERSONAL-COMPUTER MODEM, the
IntelliModem EXT, is a standalone
300/1200 baud communications sys
tem su itable for usew ith anyserial
RS232-equipped computer or termi
nal. It features an exclusive voice-insert
capability, which allows useof an
ordinary phone to add integrated

' ,..Jo'
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DISKDRIVE, the Commodore SFD
1001, is enclosed in a 1541-sized case
and has a one-megabyte storage ca
pacity on a doub le-sided, double

CIRCLE 23 ON FREE INFORMATION CARD

density format. A utility diskwith 64
and 8032 utilities is included w ith the
disk,and an optional serial IEEE con
nector and cabeling is available. The
SFD 1001 is priced at $399.95-Pro
gressive Peripherals & Software, Inc.,
2186South Holly, Denver CO 8022;2.

The eZ Carduses sockets for all
buffer ICs and a gold-plated edge
connector for maximum reliability of
operation ..A mounting bracket is
provided for permanent insta llation
into the PC system housing.The board
comeswith doc umentation that in
cludes experimental circuits and
related basic app lication programs for
eachcircuit. It is priced at $89.95
$5.00 shipment from stock to four
weeks.-Sabadia Export Corporation,
PO Box 1132, Yorba Linda, CA 92686.
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SOFTWARE 
REVIEW/ 

Seekeasy 

SEEKEASY is a free -form database designed for rapid 
storage and retrieval of randomly- entered reference 
information. 

Unlike conventional data management programs 
which cannot search using keywords having little 
relationship to the original data entries, SEEKEASY can 
locate entries if only a few characters of a keyword are 
correct. 

For example, assume that it was possible to load a 

conventional database with randomly entered data, 
and over a period of time you had entered many 
references for an article on test equipment. Now you 
want to extract the data on a particular meter that you 
key in as Simsun. To the typical database there is no 
way it will know you mean Simpson. But a free -form 
database such as SEEKEASY will locate the closest 
matching string anywhere in the file, and in a few 
seconds it will match Sim to Simpson and extract the 
correct information. 

In searching for data SEEKEASY doesn't care care if 
the original entry, the search criteria, or both are 
incorrect. Somehow, it will locate the data quicker than 
you can look up the correct spelling of a keywords) in 
a dictionary because it attempts to match every 
possible string in the keyboard entry to every 
conceivable string in the data record. Assume you are 
using SEEKEASY as an electronic Rollodex and entered 
the continuous string record: 

Buck Rogers, Colossal Mfg., 456 Third St., 
Muggersville, NY 11217, 1- 212 -555 -5555. Manufactures 
gizmos. 

You need to purchase gizmos but can't remember 
anything about the manufacturer. SEEKEASY will locate 
the data even if you make a mistake and key in sates 
instead of gizmo. It might be buried in a screen display 
containing 99 other items with the string giz, but it will 
be on the screen. 

While giz is a partial string, even a complete string 
locates many matched entries. If you wanted to extract 
the data on a drill bit and only entered bit as the 
keyword, SEEKEASY will locate drill bit, drillbits, bridle 
bit, bitter, bite, illegal and illness (the ill matches); it 
will locate the entry for your friend Bill (the bil match). 
SEEKEASY will often come up with a list of matches 
which have no relationship to what you're looking for, 

but the desired data record will be in the list. The 
greater the degree of matching in one or more 
keywords the closer the desired data will be to the top 
of the listing. In the above instance, Bill would be well 
down on the list of matches. 

The only limitation on matching are one and two 
letter words -they must be an exact match. An A 
cannot locate a W and at will not locate an. Other than 
these conditions anything goes. 

Regardless of the number of records in a file -it 
might be thousands -SEEKEASY displays up to a 
maximum of 100 records at the rate of seven records 
per screen: pressing RETURN scrolls the next seven onto 
the screen. The speed with which SEEKEASY can 
locate a data record depends on the length of the data 
file and the storage media. Floppy disks are searched at 
5 -KB /second; hard disks at 7 -KB /second, and RAMdisk 
at 10 -KB /second. Dump a full 360 -KB floppy data disk 
into a RAMdisk the longest it takes to locate a data 
record is 36 seconds. 

SEEKEASY data records are limited to two lines of 
155 characters. Records are prepared directly by 
SEEKEASY's own internal and somewhat rudimentary 
word processor, with editing done through the cursor 
positioning keys. While the simple editing commands 
don't make for much of a word processor, it does 
what's needed and beats having to prepare files with a 

separate word processor. Pressing RETURN enters the 
record in the data file and resets the program for the 
next data record, with the previous entry displayed at 
the top of the screen so the user can keep track of the 
entered records. 

Old records can be deleted. A special Check File 
mode displays the free space on a disk in available 
characters, and the number of characters in the active 
data file_ When the disk holding the data file is almost 
full, SEEKEASY prints warnings on the bottom line of 
the screen during store and edit operations. If the user 
insists on ignoring the warning (about 5 -10 more 
records) SEEKEASY refuses to store additional records 
until more disk space is made available. 

While the supplied manual generally refers to a single 
data file, the user can create several individual data 
files on the same disk, of which several or all can all be 
merged into larger files if desired. 

Finally, SEEKEASY can find any '/á bit ASCII character 
in any data, .COM or .EXE file. If it's in a disk file and its 
in ASCII SEEKEASY will find it. 

SEEKEASY is entirely menu driven. A CONTROL -T 
prints hardcopy of either the screen display or the 
entire datafile. 

That's all there is to SEEKEASY There are no complex 
commands, no unusual text files, and no structure of 
any kind. But it is extremely fast and convenient. In fact, 
Seekeasy is so fast and easy to use that it can be 
learned from a short doc disk. 

SEEKEASY Price $90 postpaid U.S. and Canada,$18 
for demo disk (refunded on purchase). Correlation 
Systems 81 Rockinghorse Road Rancho, Palos Verdes, 
CA 90274. Available for PC -DOS and MS -DOS Requires: 
DOS 2.0 or higher, 128K of RAM, One or more floppy 
drives, Monochrome or color monitor 
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~SEEKEASY is a free-form database designed for rapid
storage and retrieval of randomly-entered reference
information.

Unlike conventional data management programs
which cannot search using keyvvords having little
relationship to the original data entries, SEEKEASY can
locate entries if only a few characters of a keyvvord are
correct.

For example, assume that it was possible to load a
conventional database w ith randomly entered data,
and over a period of time you had entered many
references for an article on test equipment. Now you
want to extract the data on a particular meter that you
key in as Simsun. To the typical database there is no
way it w ill know you mean Simpson. But a free-form
database such as SEEKEASY w ill locate the closest
matching string anywhere in the file, and in a few
seconds it will match Sim to Simpson and extract the
correct information. -

In searching for data SEEKEASY doesn't care care if
the original entry, the search criteria, or both are
incorrect. Somehow it wil l locate the data quickerthan
you can look up the correct spelling of a keyvvords) in
a dictionary because it attempts to match every
possible string in the keyboard entry to every
conceivable string in the data record. Assume you are
using SEEKEASY as an electronic Rollodex and entered
the continuous string record:

Buck Rogers, Colossal Mfg., 456 Third St.,
Muggersville, NY11217, 1-212-555-5555. Manufactures
gizmos.

You need to purchase gizmos but can't remember
anything about the manufacturer. SEEKEASY w ill locate
the data even if you make a mistake and key in giztes
instead of gizmo. It might be buried in a screen display
containing 99 other items w ith the string giz, but it w ill
be on the screen.

While giz is a partial string, even a complete string
locates many matched entries. If you wanted to extract
the data on a drill bit and only entered bit asthe
keyword, SEEKEASY will locate drill bit, drillbits, bridle
bit, bitter, bite, illegal and illness (the ill matches); it
w ill locate the entry for your friend Bi ll (the bil match).
SEEKEASY w ill often come up w ith a list of matches
which have no relationship to whatyou're looking for,

but the desired data record will be in the list. The
greater the degree of matching in one or more
keyvvords the closer the desired dataw ill be to the top
of the listing. In the above instance, Billwould be well
down on the list of matches.

The only limitation on matching are one and two
letter words-they must be an exact match. An A
cannot locate a Wand at w ill not locate an. Other than
these condit ions anything goes.

Regardless of the number of records in a file-it
might be thousands-SEEKEASY displays up to a
maximum of 100records at the rate of seven records
per screen: pressing RETURN scrolls the next seven onto
the screen. The speed with which SEEKEASY can
locate a data record depends on the length of the data
file and the storage media. Floppy disks are searched at
5-KB/second; hard disks at 7-KB/second, and RAMdisk
at 10-KB/second. Dump a full 360-KBfloppy data disk
into a RAMdisk the longest it takes to locate a date
record is 36 seconds.

SEEKEASY data records are limited to two lines of
155 characters. Records are prepared directly by
SEEKEASY's own internal and sornewhat rudimentary
word processor, with editing done through the cursor
positioning keys. While the simple editing commands
don't rnake for much of a word processor, it does
what's needed and beats having to prepare files w ith a
separate word processor. Pressing RETURN enters the
record in the data file and resets the program for the
next data record, w ith the previous entry displayed at
the top of the screen so the user can keep track of the
entered records.

Old records can be deleted. A special Check File
mode displays the free spaceon a diskin availab le
characters, and the number of characters in the active
data file. When the disk holding the data file is almost
full, SEEKEASY prints warnings on the bottom line of
the screen during store and edit operations. If the user
insists on ignoring the warning (about 5-10 more
records) SEEKEASY refuses to store addit ional records
until more disk space is made available.

While the supplied manual generally refers to a single
data file, the user can create several individual data
files on the same disk, of which several or all can all be
merged into larger files if desired.

Finally, SEEKEASY can find any7/8 bit ASCI I character
in anydata, .COM or .EXEfile. If it's in a disk file and it's
in ASCII SEEKEASY will find it.

SEEKEASY is entirely menu driven. A CONTROL-T
prints hardcopy of either the screen displayor the
entire datafile.

That's all there is to SEEKEASY There are no complex
commands, no unusual text files, and no structure of
any kind. But it is extremely fast and convenient. In fact,
Seekeasy is so fast and easy to use that it can be
learned from a short doc disk.

SEEKEASY, Price $90 postpaid U.S. and Canada,$18
for demo disk (refunded on purchase). Correlation
Systems 81 Rockinghorse Road Rancho, Palos Verdes,
CA 90274. Available for PC-DOS and MS-DOS Requires:
DOS2.0 or higher, 128K of RAM, One or more floppy
drives, Monochrome or color monitor......a>~
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DIGITIZING 
TABLETS 

All you ever wanted to know about digitizing tablets -and didn't know who to ask! 

MARC STERN 

Jne of the long- sought developments in the world of 
microcomputers has been the marriage of hand input 
with the small -computer system. Hand input makes a 

small computer system more flexible. A hand input 
device allows anyone to work as if using a pen and 
paper. 

In the last two years, this has come about thanks to 
the digitizing tablet. Manufactured by companies such 
as Koala and Pencept, Inc., digitabs take the theory of 
dynamic character recognition technology, an 

outgrowth of artificial intelligence research, and put it 
into practice. 

A device such as Pencept's Penpad or Koala's 
Koalapad is actually a digitizer with a stylus or pen and 
a connection to its host computer Such a device can 
easily send drawings, special commands and cursor 
controls to a host IBM Personal Computer or 
compatible, such as the Compaq. The Penpad can also 
double as a touch -pad or mouse. 

Older input methods 
In the past, users relied on optical character 

o 
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8 

FIG. 1- UNIVERSAL PRODUCT CODES are one method of 
data input. Special readers interpret the strip and convert the 
information into useable data for a computer. 
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recognition devices (OCRs) or bar -code readers to 
input handwritten data from a sheet of paper into a 

small -computer system. While these methods of 
handling data -capture are fast compared to more 
laborious manual input methods, they still aren't totally 
acceptable. 

One drawback with OCRs is that the hand -printing 
has to be recognizable to OCR optics or the input is 

unusable. Users receive special training to ensure their 
hand- printing styles match OCR specifications. OCRs 

also force users to invest in reading devices that are 
expensive and difficult to maintain in some 
environments. Finally OCRs are incapable of instant 
information updates. 

Instead of direct entry into a system, the information 
must first be printed on a special form and then read 
into the system for processing. 

Bar -code readers can speed information input, but, 
like OCRs, need special equipment and software. Bar - 

code readers require a light wand or pen to read 
coding strips called Universal Product Codes (UPCs) 

CABLE TO COMPUTER 

. CONTROL AREAS 

WORK 
SURFACE 

FIG. 2- WORKING WITH A STYLUS. a Digipad will turn written 
or printed information into data on a screen. 
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input handwritten data from a sheet of paper into a
small-computer system. While these methods of
handling data-capture are fast compared to more
laborious manual input methods, they still aren 't totally
acceptable.

One drawback with OCRs is that the hand-printing
has to be recognizable to OCR optics or the input is
unusable. Users receive special training to ensure their
hand-printing styles match OCRspecifications. OCRs
also force users to invest in reading devices that are
expensive and diff icult to maintain in some
environments. Final ly, OCRs are incapable of instant
information updates.

Instead of direct entry into a system, the information
must first be printed on a special form and then read
into the system for processing.

Bar-code readers can speed information input, but,
like OCRs, need special equipment and software. Bar
code readers require a light wand or pen to read
coding strips called Universal Product Codes (UPCs)
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(See Figure 1.) These readings are interpreted by 
software that recognizes each UK strip and 
determines its significance. Any time UPCs change, the 
reader's software is updated For some users, bar -code 
readers are alternatives to OCRs 

Digitizing tablets offer many advantages over both 
OCRs and bar -code readers. Like a bar -code reader, 
they allow quick information input to an IBM PC's 8088 
central processor, but, unlike a reader, they have greater 
flexibility in the variety of input, much like an OCR. 

Although digipads (DIGitizing penPADS) are more 
sophisticated than either device, they boast a simple 
design, consisting of a writing tablet, pen or stylus, an 

interface board that slips into one slot in the PC and 
the software. (See Figure 2.) 

Digipads are as easy to use as applying pen to 
paper. The computer keyboard is replaced by the 
tablet and stylus -attached to it by a cord - 
resembling the traditional clipboard- and -chained -pen. 
Digipads can recognize a variety of handwriting and 
can acknowledge capital letters A -Z, numerals 0 -9, and 
other characters. Some pads, such as the Penpad, use 
fixed height reference points to determine if the input 
is capital or lowercase. Penpad assumes lowercase 
when uppercase letters are written at half -height (Fig. 

3). These devices also handle deletions with special 

FIG. 3-IN MOST CASES, letter height determines a letter is 
capitalized or is lower case. 

command characters or the input can be overwritten, 
as with a keyboard and screen Digipads can enter 
calculations, documents, forms and more directly into 
the computer, bypassing third channels. 

Digipads function as graphics digitizers by providing 
the computer with information about the location of 
the stylus relative to its surface. This is translated into a 

specific address in the computer's memory; the cursor 
is then moved to that location on the monitor. So it is 

possible to send freehand drawings or tracings such as 

map contours or circuit drawings to a host PC. You can 
use pre -prepared or hand -drawn forms and turn them 
into quality graphics with a few sweeps of the pen 
across the tablet's face. The digitizer's built -in 
intelligence blends both graphics and hand- printed 
text to create presentation -quality material. 

Digipads can also function as touch pads. A touch 
pad is a low -resolution digitizer that recognizes when 
the stylus touches specified areas on its surface. On a 

device such as the Penpad, the pen is equipped with 
a pushbutton that acts as a trigger to transform it into a 

"mouse that writes." The "mouse- mode" offers quick 
cursor movement to any spot on a page, by drawing a 

line with the pen in the appropriate direction on the 
tablet. As it is moving, the Penpad analyzes penstrokes 

as they are being made, identifies the characters being 
formed and presents them to the host computer in a 

manner indistinguishable from routine keyboard input. 

Making it work 
The digipad recognizes characters that vary greatly in 

form through dynamic character recognition (DCR) 
technology Using the Penpad as an example, the 
designers used both common generative and 
perceptive OCR rules to create the algorithm that 
allows Penpad to work. The generative rules deal with 
character formation; the perceptive rules describe the 
way people see characters. The first concept is based 
on set patterns of character generation (for example, 
the letter A Is usually formed in a similar manner by 
most persons); while the second relies on the fact that 
most persons generally perceive letters or graphics in 
the same manner 

In many aspects, the digipad acts as a computer 
terminal, except that the writing tablet and pen, which 
form the basis of the unit, replace the keyboard. It 

supports a high enough X -Y resolution (200 points per 
inch) as well as a high enough point- sampling rate (200 
points per second) to handle the rapid movements a 

user makes when writing with quick short strokes, as in 
forming small characters, or when using letters with 
long strokes (capital letters). 

A digipad usually employs its own 
microprocessor -the Penpad uses an MC- 68000 -- 
whose speed is fast enough to respond to up -and- 
down pen movements up to eight times per second. 

A digitizing tablet is capable of capturing as much 
as 2,000 bits of raw data and this data must be 
processed before it is used by the computer. It is at 
this point that Read -Only Memory (ROM) -based 
firmware takes over. It preprocesses the raw data, 
removing unimportant hooks, loops, swirls and 
extraneous electronic noise. It standardizes the size of 
the characters that are printed on the tablet. Further 
processing cleans the raw data making it look like ink 
images on paper as closely as possible. 

At this point, the generative and perceptual rules 
used by the device are brought into play The 
algorithms used in the software determine which letters 
the data represent. The software must analyze the 
structure of the input and select the letter the structure 
represents. For example, the numeral 2 is almost always 
formed starting at the top, and this is the only way the 
software will recognize it, even though a normal- 
looking 2 might be formed starting at the bottom or 
from any other position. See Figure 4. 

Systems revealed 
If you look at a typical digipad, you will see it's a 

little larger than the standard three -ring notebook. The 
writing surface is subdivided into grids, an example of 
which might be six boxes per inch horizontally and 
four per inch vertically The digipad's surface is 

programmable and allows the user flexibility in 
resetting these parameters. A user can also define some 
areas of the digipad's surface to accept only certain 
characters and some digipads also are capable of 

AUGUST 1985 - ComputerDigest 9 

(See Figure 1.) These read ings are interpreted by
software that recognizes each UPC strip and
determines its significance. Any time UPCs change, the
reader's software is updated. For some users, bar-code
readers are alternatives to OCRs

Digitizing tablets offer many advantages over both
OCRs and bar-code readers. Likea bar-code reader,
they allow quick information input to an IBM PC's 8088
central processor, but, unlikea reader, they have greater
flexibility in the variety of input, much like an OCR.
Although digipads (DIGitizing penPADS) are more
sophisticated than eitherdevice, they boasta simple
design, consisting of a writing tablet, pen or stylus, an
interface board that slips into one slot in the PC and
the software. (See Figure 2.)

Digipads are as easy to use as applying pen to
paper. The computer keyboard is replaced by the
tablet and stylus-attached to it by a cord
resembling the traditional clipboerd-end-cheired-pen.
Digipads can recognize a variety of handwriting and
canacknowledge capital letters A-Z, numerals 0-9, and
other characters. Some pads, such as the Penpad, use
fixed height reference points to determine if the input
is capital or lowercase. Penpad assumes lowercase
when uppercase letters are written at hqlf-height (Fig.
3). These devicesalsohandledeletions w ith special

FIG. 3-IN MOST CASES, letter height determines a letter is
capitalized or is lower case. .

command characters or the input can be overwritten,
as w ith a keyboard and screen Digipads can enter
calculations, documents, forms and moredirectly into
the computer, bypassing third channels.

Digipads function as graphics digitizersby providing
the computer with information about the location of
the stylus relative to its surface. This is translated into a
specific address in the computer's memory; the cursor
is then moved to that location on the monitor. So it is
possible to send freehand drawings or tracings such as
map contours or circuit drawings to a host Pc. You can
use pre-prepared or hand-drawn forms and turn them
into quality graphics with a few sweeps of the pen
across the tablet's face. The digitizer's built-in
intelligence blends both graphics and hand-printed
text to create presentation-quality material.

Digipads can also function as touch pads. A touch
pad is a low-resolution digitizer that recognizeswhen
the stylus touches specified areas on its surface. On a
device such asthe Penpad, the pen is equipped with
a pushbutton that acts as a trigger to transform it into a
"mouse that w rites." The "mouse-mode" offersquick
cursor movement to any spot on a page, by drawing a
linewith the pen in the appropriatedirection on the
tablet. As it is moving, the Penpad analyzes penstrokes

as they are being made, identifies the characters being
formed and presents themto the host computer in a
manner indistinguishable from routine keyboard input.

Making it work'. ..
The digipad recognizes characters thatvary greatly in

form through dynamic character recognition (DCR)
technology. Using the Penpad as an example, the
designers used both common generative and
perceptive OCR rules to create the algorithm that
allows Penpad to work. The generative rules deal with
character formation; the perceptive rules describe the
way people see characters. The first concept is based
on set patterns of character generation (for example,
the letter A is usual ly formed in a similar manner by
mostpersons); while the second relies on the fact that
most persons generally perceive letters or graphics 'in'
the same manner.

In many aspects, the digipad acts as a computer
terminal, except that the writing tablet and pen, which
form the basis of the unit, replace the keyboard. It
supportsa high enough X-Y resolution (200 pointsper
inch) as well as a high enough point-sampling rate (200
points per second) to handle the rapid movements a
user makes when writing with quick short strokes, as in
forming small characters, or when using letters with
long strokes (capital letters).

A digipad usually employs its own
microprocessor-the Penpad uses anMC-68000
whose speed is fast enough to respond to up-and
down pen movementsup to eight times per second.

A digitizing tablet is capable of capturing as much
as 2,000 bits of raw dataand this data must be
processed before it is used by the computer. It is at
this point that Read-Only Memory (ROM)-based
firmware takes over. It preprocesses the raw data,
removing unimportant hooks, loops, swirls and
extraneous electronic noise. It standardizes the size of
the characters that are printed on the tablet. Further
processing cleans the raw data making it look like ink
images on paper as closely as possible.

At this point, the generative and perceptual rules
used by the device are brought into play. The
algorithms used in the software determine which letters
the data represent. The software must analyze the
structure of the input and select the letterthe structure
represents. For example, the numeral 2 is almost always
formed starting at the top, end this is the only way the
software will recognize it, even though a normal
looking 2 might be formed starting at the bottom or
from any other position. See Figure 4.

Systems revealed
If you look at a typical digipad, you will see it's a

little larger than the standard three-ring notebook. The
writing surface is subdivided into grids, an example of
which might be six boxes per inch horizontally and
four per inch vertically. The digipad's surface is
programmable and allows the user flexibility in
resetting these parameters. Ausercan also define some
areas of the digipad's surface to accept only certain
characters an~ some digipads also are capable of
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FIG. 4-A DIGIPAD'S ALGORITHM can interpret hand -written 
data. Since letters are formed in the same manner, the pro- 
gram will recognize the loops of an A. Likewise. it will 
recognize a "2" which is usually started at the top. If some- 
body starts a "2" at the bottom, the program can't recognize 
it. 

handling macros. 
(Macros are programmable routines In which one 

stroke handles several functions. Suppose you have 
several complicated command sequences in a 

program which also has macro capability and you want 
to streamline things. Using the program's macro 
capability, you can establish a one - or two -key 
sequence to handle the multi- command sequence by 
opening the macro and entering all the complicated 
commands you must. When you are finished, you close 
the macro and either assign it a name or key and every 
time you need the complicated command sequence, 
rather than hitting many keys, you only have to hit one 
and the program handles it for you.) 

Using a digipad's macro capability lets you transmit a 

string of user -defined characters at the touch of the 
stylus. 

If you look at the surfaces of some digipads, you will 
see a control area This area allows you total control of 
editing and alphanumeric, as well as program 
functions. It acts in place of the keyboard. 

To work with an IBM PC or compatible system, you 
or the company providing the system will have to write 
a driver routine. It is this program which lets the 
digipad act as the "front end" of your system. With the 
PC, it's easy, because you can take advantage of DOS 2's 
(and higher) CONFIG.SYS routine. With this routine, you 
open a small text file and input the following line 
DEVICE = XXXXX and then close the file. ' bu install this 
file on the disk you are using and the PC will look for it 

every time you boot your system. This structure is 

enough to tell the PC to install the digipad. The 

CONFIG.SYS routine also eliminates the need to write 
complicated patches to the operating system, although 
some manufacturers may do that for you in the 
software they provide for their pad. 

Typically, a digipad is driven by a microprocessor 
Whatever microprocessor is used, it gives the digitizer 
its capability In an IBM -PC this controlling circuitry 
interfaces with the IBM bus through one of the 
expansion slots on the motherboard. This add-on 
board will contain the microprocessor and any ROM - 
based firmware needed by the system to handle its 

chores. For instance, the Penpads 68000 
microprocessor is on this board, as is its 128K of ROM 
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firmware, 128K of Random- Access memory for user 
input and 4K of nonvolatile memory used to store 
format and command information, as well as 

parameters for setup as a terminal. Input and output to 
the digipad is handled as straight ASCII information. 

A typical digipad can be interfaced as either a serial 
or a parallel device. As a serial device, it can be made 
functionally equivalent to an RS -232C port-as is done 
with the Aenpad- without tying up the port itself. The 
developers will locate the device's input at the 
memory address of a serial port and the system thinks 
there is a serial port attached, in reality, any other serial 
devices are free. The IBM -PC supports up to three serial 
ports and a digipad can reside at any of those 
locations. Usually, it will be port 2 or 3 because port 1 

is taken up by a communications card. 
As a parallel device, it is functionally equivalent to a 

peripheral such as a parallel printer and will reside at 
the printer's location in memory Of course, a parallel 
device is capable of communicating at higher speeds 
than a serial device because of the parallel data stream 
used, but, a serial device can be used a greater 
distance away 

Typically, a digipad will operate in parallel with the 
keyboard and you can usually use it with the keyboard 
installed. 

Implications 
A digipad will eliminate redundant keyboard input 

in many situations where data entry forms must be 
rekeyboarded or read into a computer system through 
an OCR. It provides instant, real -time data updating and 
will increase system efficiency and throughput. 

Further, it will prove attractive in graphics, scientific 
or electronics work. In graphics, it gives a computer 
user the ability to design attractive lettering or figures 
quickly and easily, without the necessity of using a 

keyboard. It frees the designer to sit and use a device 
much like a pen and paper and the designer will be 
able to use the freeform methods he's used to. The 

same is true of the computer user who wants to design 
his own graphics output. In a scientific atmosphere, a 

digipad user can enter equations and computations 
from a "scratchpad" and could have the new 
information displayed immediately. An electronics 
enthusiast will be able to design a circuit on paper and 
have It immediately translated into a high quality 
output. If he makes any changes to the circuit, they will 
be displayed immediately 

The digipad will prove very attractive in situations 
which don't lend themselves to transition to keyboards 
or terminals. Data entry, in these environments, often 
lends itself more readily to the freeform modes 
allowed by handprinting, rather than the rigid 
standards imposed by a traditional keyboard. Often 
simple inventory can be handled more easily by a 

simple form than by a computer terminal. 
Digipads provide an easy interface to computers and 

their capabilities. It speeds data entry time and allows 
much more freedom than a traditional keyboard. In the 
future, such devices will become more and more 
common for more users. 4 
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(RECOGNIZED)

firmware, 128Kof Random-Access memory for user
input and 4Kof nonvolatile memory used to store
format and command information, as well as
parameters for setup as a terminal. Input and output to
the digipad is handled as straight ASCII information.

A typical digipad can be interfaced as eithera serial
or a para llel device. As a serial device, it can be made
functionally equivalent to an RS-232C port-as is done
w ith the Penpad-without tying up the port itself. The
developers will locate the device's input at the
memory address of a serial port and the system thinks
there is a serial port attached, in reality, any other serial
devicesare free. The IBM-PC supports up to three serial
ports and a digipad can reside at anyofthose
locations. Usually, it will be port 2 or 3 because port 1
is taken up by a communicationscard.

As a parallel device, it is functionally equivalent to a
peripheral such as a parallel printer and w ill reside at
the printer's location in memory Of course, a parallel
device is capable of communicating at higher speeds
than a serial device because of the parallel data stream
used, but, a serial device can be used a greater
distance away

Typically, a digipad will operate in parallel with the
keyboard and you can usuallyuse it w ith the keyboard
installed: . .

Implications
A digipad will eliminate redundant keyboard input

in many situations where data'entry forms must be
rekeyboarded or read intoe computer system through
an OCR. It provides instant, real-time data updating and
will increase system efficiency and throughput.

Further, it'w ill prove attractive in graphics, scientific
or electronics work. In graphics, it gives a computer
user the ability to design attractive lettering or figures
quickly and easily, wi thout the necessity of using a
keyboard. It frees the designer to sit and use a device
much likea pen and paper and the designer will be
able to use the freeform methods he's used to. The
same is true of the computer user who wants to design
hisown graphics output. Ina scientific atmosphere, a
digipad user can enter equations and computations
from a "scratchpad" and could have the new
information displayed immediately An electronics
enthusiast will be able to design a circuit on paperand
have it immediately translated into a high qual ity
output. If he makesany changes to the circuit, they wil l
be displayed immediately .

The digipad w ill prove very attractive in situations
which don't lend themselves to transition to keyboards
or terminals. Data entry, in these environments, often
lends itself more readily to the freeform modes
allowed by handprinting, rather than the rigid
standards imposed by a traditional keyboard. Often
simple inventory can be handled more easily by a
simple form than by a computerterminel,

Digipads provide an easy interface to computers and
their capabilities. 'It speeds data entry time and allows
much more freedom than a traditional keyboard. In the
future, such deviceswill become more and more
common for more users.....~
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FIG. 4-A OIGIPAO'S ALG0F!ITHM can interpret hand-written
data . Since letters are formed in the same manner, the pro
gram will recognize the loops of an "A." Likewise , it will
recognize a "2'~ which is usually started at the top. If some
body starts a "2 " at the bottom, the program can 't recoqnlze
~ .

handling macros.
(Macros are programmable routines in which one

stroke handles several functions: Suppose you have
several complicated command sequences in a
program which also has macro capability and you want
to streamline things. Using the program 's macro
capability, you can establish a one- or two-key
sequence to handle the multi-command sequence by
opening the macro and entering all the complicated
commands you must. When you are finished, you close
the macro and eitherassign it a name or keyand every
time you need the complicated command sequence,
rather than hitting many keys, you only have to hit one
and the program handles it for you.)

Using a digipad's rrecroca pebility letsyou transmit a
string of user-defined characters at the touch of the '
stylus.

If you look at the surfaces of somedigipads,you will
see a control area. This area allows you total control of
editing and alphanumeric, as well as program
functions. It acts in placeof the keyboard.

To work wi th an IBM PC or compatible system, Y9u
or the company providing the system w ill have to write
a driver routine. It is this program which lets the
digipad act as the "front end" of your system.With the
PC, it's easy, because you can takeadvantage of DOS 2's
(and higher) ( ONFIG.SYSroutine. With this routine, you
open a small text file and input the following line
DEVICE=XXXXX and then close the file. You install this
file on the disk you are using and the PC will look for it
every time you boot your system. This structure is
enough to tell the PC to install the digipad. The
CONFIG.5YS routine also eliminates the need to write
complicated patches to the operating system, although
some manufacturers may do that for you in the
software they provide fort heir pad.

Typically, a digipad is driven by a microprocessor.
Whatever microprocessor is used, it gives the digitizer
its capability In an IBM-PC this controlling circuitry
interfaces with the IBM bus through one of the
expansion slotson the motherboard. This add-on
board wi ll contain the microprocessor and any ROM
based firmware needed by the system to handle its
chores." For instance, the Penpad's 68000
microprocessor is on this board, as is its 128K of ROM
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COMPUTER BOOKS 
For more details use the free information card inside the back cover. 

.MICROPROCESSOR BASED ROBOTICS, By Mark J. 

Robillard. Howard W. Sams & Co., Inc., 4300 W. 

62nd Street, Indianapolis, IN 46268. 220 pages 
including index. 8'is 11 inches; softcover; 
$16.95. 

If you want to learn more about Intelligent machines, 
this book serves as an excellent introduction to the 
subject. Designers, experimenters, and students will 
find the work equally valuable. Robillard disects 
robotics into their logical, scientific areas of 
engineering, and shows how they can be made to 
achieve pseudo lifelike mechanization to control such 
things as mechanical, electrical, electronic or computer - 
based operations. 

He covers specific subjects within each technical 
discipline and explains in detail, each robot- element of 
the construction. Many hands -on projects are included, 
making this ar ideal classroom text 

CIRCLE 31 ON FREE INFORMATION CARD 

SOFTWARE MASTER FOR PFS: By Ted Leonsis and 
LIST Magazine. Warner Software!Warner Books, 
666 Fifth Avenue, New York, NY 10103. 221 pages, 
8 inches r, 9'/; softcover; $14.95. 

S.)r.'are Master for PFS offers reviews of each 
program based on critical and lengthy interviews with 
actual users in the field. With added editorial comment 
on each program's documentation and tutorials by the 
authors, the result is useful and reliable 

CIRCLE 32 ON FREE INFORMATION CARD 

A HOBBYIST'S GUIDE TO COMPUTER 
EXPERIMENTATION: By John D. Lenk. Prentice - 
Hall, Inc. Englewood Cliffs, NJ 07632. 283 pages 
including index. 6 914 inches; hardcover; 
$25.95. 

John D. Lenk is a long -time author in the electronics 
field, and in this work, it's easy to see why. The book is 

complete, innovative, and fascinating reading that will 
prompt you to attempt some of the experiments as 

soon as you put the book down. Everything is clearly 
explained, and lucidly illustrated with easy to follow 
diagrams and photographic illustrations. Prentice -Hall, 
the Publishers, have done the work proud. 

CIRCLE 33 ON FREE INFORMATION CARD 

VIC 20 USER GUIDE: By John Heilborn & Ran 
Talbott. Osborne McGraw -Hill, Inc., 2600 Tenth 
Street, Berkely, CA 94710. 250 pages including 
index, 61/2 9 inches; softcover; $14.95. 

If you own or plan to own a Commodore VIC 20 
you'll find that this guide is an almost essential tool. 
You'll find detailed operating instructions, both for the 
basic computer and its peripherals. 

CIRCLE 34 ON FREE INFORMATION CARD 

INTERFACING TO S -100 IEEE'696 MICROCOM- 
PUTERS: By Sol Libes & Mark Garetz. Osborne 
McGraw -Hill, 630 Bancroft Way, Berkeley, CA 
94710. 321 pages including index, 6'2 914 

inches, softcover; $15.00. 
The popularity and wide acceptance of the S -100 

IEEE/696 Bus warranted the need for this new title. The 
book helps users expand the utility and power of their 
systems. It describes its mechanical, functional and 
electrical design along with bus interconnections, 
bussing techniques and interfacing to RAM, ROM and 
the real world. This is a must for any designer involved 
with the S -100 bus. 

CIRCLE 35 ON FREE INFORMATION CARD 

FREE SOFTWARE FOR THE IBM -PC: By Bertram 
Gader & Manuel V. Nodar; Warner Books, 666 Fifth 
Ave., New York, NY 10103. 466 pages including 
glossaary. 5'. 8 inches, soft cover; $8.95. 

If you have or contemplate purchasing an IBMPC, 

then this book can quickly pay for itself. It's a listing of 
more than 600 software programs that you can get free 
via telephone hook -up. All are in the public domain, so 
there are n- 'egal problems in availing yourself of them. 

CIRCLE 36 ON FREE INFORMATION CARD 

COMPUTER COMMUNICATION TECHNIQUES: By E. 

G. Brooner & Phil Wells; Howard W. Sams & Co., 
Inc., 4300 West 62nd Street, Indianapolis, IN 
46268. 142 pages including index. 6 x 9 inches, 
soft cover; $15.95. 

This valuable text, fully illustrated with photographs 
and line drawings, will tell you how to get your 
computer to "talk" to another computer, what hardware 
and what software you need, how to tell what will or 
won't work with your computer. How to connect your 
computer to telephone lines, the "standards and 
protocols" used by information services and time- 
sharing networks, how to access and use information 
services such as CompuServe and The Source. How to 
use Videotex and teletext systems and how they 
operate. 

CIRCLE 37 ON FREE INFORMATION CARD 

8088 ASSEMBLER LANGUAGE PROGRAMMING:THE 
IBM PC: By David C. Willen & Jeffrey I. Krantz; 
Howard W. Sams & Co., Inc. 4300 West 62nd 
Street, Indianapolis, IN 46238.235 pages 
including index. 8 9' 4 inches, soft cover; 
$15.95. 

This well -illustrated book teaches you how the IBM 
Personal Computer works, all about the 8088 
microprocessor and other important computer 
components ACD 

CIRCLE 38 ON FREE INFORMATION CARD 
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62nd Street, Indianapolis, IN 46268. 220 pages
including index. 8% x 11 inches; softcover;
$16.95.

If you want to learn more about intelligent machines,
this book serves as an excellent introduction to the
subject. Designers, experimenters, and students w ill
find the work equally valuable. Robillard disects
robotics into their logical, scientific areas of
engineering, and shows how they can be made to
achieve pseudo lifelike mechanization to control such
things as mechanical, electrical, electronic or computer
based operations.

He covers specific subjects w ithin each technical
discipline and explains in detail, each robot-element of
the construction. Many hands-on projects are included,
making this an ideal classroom text.

CIRCLE 31 ON FREE INFORMATION CARD

SOFTWARE MASTER FOR PFS: ByTed Leonsis and
LISTMagazine. Warner SoftwaretWarner Books,
666 Fifth Avenue, New York, NY10103. 221 pages,
8 inches x 9114; softcover; $14.95.

Software Master for PFSoffers reviews of each
program based on critical and lengthy interviews with
actual users in the field. With added editorial comment
on each program's documentation and tutorials by the
authors, the result is useful and reliable.

CIRCLE 32 ON FREE INFORMATION CARD

A HOBBYIST'S GUIDE TO COMPUTER
EXPERIMENTATION: ByJohn D. tenk. Prentice
Hall, Inc. Englewood Cliffs, NJ07632. 283 pages
including index. 6 x 9114 inches; hardcover;
$25.95.
. John D. Lenk is a long-time author in the electronics
field, and in this work, it's easy to see w hy. The book is
complete, innovative, and fasc inating reading thatw ill
prompt you to attempt some of the experiments as
soon as you put the book down. Everything is clearly
explained, and lucidly illustrated with easy to follow
diagrams and photographic illustrations. Prentice-Hall,
the Publishers, have done the work proud.

CIRCLE 33 ON FREE INFORMATION CARD

VIC20 USER GUIDE: By John Heilborn & Ran
Talbott . Osborne/McGraw-Hili, Inc., 2600 Tenth
Street, Berkely, CA94710.250 pages including
index, 6% x 9 inches; softcover; $14.95.

If you own or plan to own a Commodore VIC 20
you'll find that this guide is an almost essential tool.
You'll find detailed operating instructions, both for the
basic computer and its peripherals.

CIRCLE 34 ON FREE INFORMATION CARD

INTERFACING TO S-100 IEEE/696 MICROCOM
PUTERS: By Sol Libes &Mark Garetz. Osborne/
McGraw-Hili, 630 Bancroft Way, Berkeley, CA
94710.321 pages including index, 6% x 9%
inches, softcover; $15.00.

The pop ularity and wide acceptance of the S-100
IEEE/696 Bus warranted the need for this new title. The
book helps users expand the utility and power of their
systems. It describes its mechanical, functional and
electrical design along with bus interconnections,
bussing techniques and interfacing to RAM, ROM and
the real wor ld. This is a must for any designer involved
with the S-100 bus.

CIRCLE 35 ON FREE INFORMATION CARD

FREE SOFTWARE FOR THE IBM-PC: By Bertram
Gader &Manuel V. Nodar; Warner Books, 666 Fifth
Ave., New York, NY 10103. 466 pages h'lcluding
glossaary. 5114 x 8 inches, soft cover; $8.95.

If you have or contemplate purchasing an IBMPC,
then this book can quickly pay for itself. It's a listing of
more than 600 software programs thatyou can get free
via telephone hook-up. All are in the public domain, so
there are no legal problems in availing yourself of them.

CIRCLE 36 ON FREE INFORMATION CARD

COMPUTER COMMUNICATION TECHNIQUES: ByE.
G. Brooner & PhilWells; Howard W. Sams & ce.,
Inc., 4300 West 62nd Street, Indianapolis, IN
46268. 142 pages including index. 6 x 9 inches,
soft cover; $15.95.

This valuable text, fully illustrated with photographs
and line drawings, w ill tell you how to get your
computer to "talk" to another computet what hardware
and what softwareyou need, how to tell what w ill or
won't workw ith your computer. How to connect your
computer to telephone lines, the "standards and
protocols" used by information services and time
sharing networks, how to access and use information
servicessuch as CompuServe and The Source. How to
use Videotex and teletext systemsand how they
operate.
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8088 ASSEMBLER LANGUAGE PROGRAMMING:THE
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$15.95.

This well-illustrated book teaches you how the IBM
Personal Computer works, all about the 8088
microprocessor and other important computer
components. ......Q)~
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CASSETTE -TO- CASSETTE 
INTERFACE 

Here's a way to make bulk copies of programs and save all that tedious work. 

BILL TULEJA 

Making back -up copies of programs on tape cassettes 
can be a real chore. The program must be loaded into 
the computer from your original cassette, then the 
blank back -up cassette must be swapped for the 
original and the program saved on the back -up. This 
process must be repeated for each program on the 
original. The circuit described here permits bulk back- 
up copying. It is an interface circuit that allows two 
Commodore cassette tape recorders to be connected 
for directly reading and writing. 

The connection between a Commodore computer, 
and its data cassette recorder is shown in Figure 1. This 
shows the cassette recorder's cable connector as it 
would be seen if you held it looking into the hole in 

the connector housing with the contact fingers at the 
top of the hole. The edge- connector of a Commodore 
computer is also shown as it would plug into the 
cassette cable's connector socket -with the contacts 
on top of the board. Contacts are identified by the 
numbers 1 through 6 along with their function names 
and signal directions (the computer supplies power 
and ground to the cassette recorder so the direction of 
both of these signals is from the computer edge - 
connector to the cable connector attached to the 
recorder). Connections to pins 1, 2, 3 and 4 are needed 
to read data out of the data cassette recorder and 
connections to pins 1, 2, 3, and 5 are needed to write 
data into the recorder. 

The Commodore cassette tape recorder does not 
use the two- frequency FSK (Frequency Shift Keyed) 
system found on many other computers, but uses a 

CABLE 
TO GATA 
CASSETTE 
RECORDER 

FIG.1- COMPUTER CIRCUIT BOARD edge- connector and ca- 
ble connector from data cassette recorder showing pin num- 
bers, function names and signal directions. 
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digital pulse sequence to store data. The interface 
shown in Figure 2 is a digital circuit. Using an external 
power supply, it provides the DC voltages and logic 
level signals needed to interface two Commodore data 
recorders. 

The most important part of this circuit is IC3-a 
74LS14 hex Schmitt- trigger inverter. Its main function is 

to accept a READ input on IC3 pin 1 and produce a 

WRITE output on IC3 pin 2. 

The circuit (see Fig. 2) is powered externally by 9V 
to 15V brought into terminal strip TS1. Switch S1 

provides power control so the external power supply 
does not have to be turned on and off. Diode D1 

protects the circuitry against reverse polarity if the 
power supply is accidently connected backwards to 
TS1. Capacitor C1 provides filtering for the inputs of the 
voltage regulators IC1 and IC2. IC1, R1 and R2 produce 
+6V for the cassette recorder motors. IC2 produces 
+ 5V for the logic in the cassette recorders and the 
circuitry on the interface board. Since IC3 contains six 
inverters, it was convenient to provide buffered 
outputs for driving LEDs. LED1 is on when connector 
pin 4 of the READ cassette is inputting a logic low. 
LED2 is on when the READ cassette is inputting a logic 
high. Test points TP1 and TP2 provide a buffered output 
for connecting an audio amplifier or oscilloscope to 
monitor. 

Construction 
The prototype was assembled on a plug -in 

9V-15V r-- 

WRITE 4 r3 2 5 1 

SI =---= sJ 

REA0,5r3 2 

01 
- _--~ 

1 N494 
1 n2 

7196 

3 C3 C4 

50µF 0.01 

20V µF 

R4 
LED2 

33052 
REOti 

VA O 
LE01 
GREEN 

14 1, 3, 5;6 
IC3 
141314 

1 IC3 IC3 

741S14 141S14 

o 
TP2 TP1 

FIG.2- SCHEMATIC DIAGRAM OF INTERFACE through which 
two Commodore data cassette tape recorders can be inter- 
connected to read out of one and write into the other. 

CASSETTE-TO-CASSETTE
I~TERFACE

Here's a way to make bulk copies of programs and save all that tedious work.

BILL TULEJA

-Making back-up copiesof programson tape cassettes
can be a real chore. The program must be loaded into
the computer from your original cassette, then the
blank back-up cassette must be swapped for the
original and the program saved on the back-up. This
process must be repeated for each program on the
original. The circuit described here permits bulk back
up copying. It is an interface circuit that allows two
Commodore cassette tape recorders to be connected
for directly reading and writing.

The connection between a Commodore computer,
and its data cassette recorder is shown in Figure 1. This
shows the cassette recorder's cable connector as it
would be seen if you held it looking into the hole in
the connector housing w ith the contact fingers at the
top of the hole. The edge-connector of a Commodore
computer is also shown as it would plug into the
cassette cable's connector socket-with the contacts
on top of the board. Contacts are identified by the
numbers 1 through 6 along with their function names
and signal directions (the computer supp lies power
and ground to the cassette recorder so the direction of
both of these signals is from the computer edge
connector to the cable connector attached to the
recorder). Connections to pins1,2, 3 and 4 are needed
to read data out of the datacassette recorder and
connections to pins1, 2, 3, and 5 are needed to write
data into the recorder.

The Commodore cassette tape recorder does not
use the two-frequency FSK (Frequency Shift Keyed)
system found on many other computers, but uses a

digital pulse sequence to store data. The interface
shown in Figure 2 is a digital circuit. Using an external
power supply, it provides the DCvoltages and logic
level signals needed to interface two Comrnodore data
recorders.

The most important part of this circuit is 1C3-a
74LS14 hex Schrnitt-trigger inverter. Its main function is
to accept a READ input on IC3 pin 1and produce a
WRITEoutput on IC3 pin 2.

The circuit (see Fig. 2) is powered externally by 9V
to 1SVbrought into terminal strip TS1. Switch S1
provides power control so the external power supply
does not have to be turned on and off. Diode D1
protects the circuitry against reverse polarity if the
power supply is accidently connected backvvards to
TS1. Capacitor C1 provides filtering for the inputs of the
voltage regulators !C1 and IC2. IC1, R1 and R2 produce
+6V for the cassette recorder motors. IC2 produces
+SV for the logic in the cassette recorders and the
circuitry on the interface board. Since IC3 contains six
inverters, it was convenient to provide buffered
outputs for driving LEDs. LED1 is on when connector
pin 4 of the READ cassette is inputting a logic low.
LED2 is on when the READ cassette is inputting a logic
high. Test pointsTP1 and TP2 provide a buffered output
for connecting an audio amplifier or oscilloscope to
monitor.

Construction
The prototype was assembled on a plug-in

TP2 TPI

FIG.2-SCHEMATIC DIAGRAM OFINTERFACE through which
two Commodore data cassette tape recorders can be inter
connected to read out of one and write into the other.
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FIG.1-COMPUTER CIRCUIT BOARD edge-connector and ca
ble connector from data cassette recorder showing pin num
bers , function names and signal directions.
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FIG.3- COMPONENT LAYOUT for point -to -point wiring of the 
interface board. 

perfboard having a 22 -pin edge connector with 0.156 - 
inch (1/22-inch) spacing between the centers of the 
connector pins. A coping saw was used to rim the 
circuit board edge connector to accommodate the 
cable connectors of two data cassette recorders. A slot 
must also be cut between pins 2 and 3 so the keyed 
cable connectors will fit on the circuit board. 

Parts layout is not critical. Figure 3 identifies the 
component locations on the prototype. The 

components were mounted on flea clips and point -to- 
point wiring was used. It is advisable to use a 14 -pin 
DIP socket to avoid soldering directly to the pins of IC3 

Another perfboard (without an edge connector) was 
fastened to the bottom of the interface board, using 

COMMODORE 
DATA CASSETTE RECORDER 
READ FROM 

COMMODORE 
DATA CASSETTE RECORDER 
WRITTEN INTO 

CASSETTE-TO. 
CASSETTE 
INTERFACE 

(Tf S1I 

POWER SUPPLY 
BETWEEN 9V AND 1SV 

AT 300 mA 

FIG.4- CASSETTE -TO- CASSETTE interface showing con- 
nections to power supply and data cassette recorders. 

spacers to protect the wiring side of the board. 

Testing 
After construction is completed, check all wiring 

and verify that polarized components like D1, Cl, C2 
and C3 are installed correctly Leave IC3 out temporarily 

PARTS LIST 
Resistors 
All resistors are 1 4 -watt 10 °° unless otherwise 
indicated 
R1 -300 ohms - 5 °° 
R2-47 ohms 
R3, R4 -330 ohms 
Capacitors 
C1 -C3-50 uF, 20 volts electrolytic 
Semiconductors 
D1- 1N4004 Diode 
LED1 -Green LED 
LED2 -Red LED 
IC3- 74LS14 Hex Schmitt- trigger 
IC1. IC2 -7805 5 -volt regulator 
Miscellaneous 
Plug in perfboard with 22 -pin edge connector with 
0.156 -inch spacing between centers of connector pins. 
14 -pin DIP socket, connectors, terminal strip. 
miniature toggle switch, mounting hardware. 

and connect a power supply to terminal strip TS1 that 
can provide between 9V and 15V at 300mA (see Fig. 
4). Close the power switch Si and measure the DC 
voltages between pins 1 and 3 of both READ and 
WRITE connectors -pin 1 is the ground and pin 3 

should be at +6V if IC1 is wired properly. Also 
measure the voltage between pins 1 and 2 of the 
connectors -pin 2 should be + 5V if IC2 is working 
correctly Measure the voltage between pins 7 and 14 

of the socket for IC3 -pin 7 is ground and pin 14 

should be + SV Open S1 and check that all voltages 
decrease to Ov 

Plug in IC3 and close Si again -the red LED2 should 
be lit. Measure the voltage between pins 1 and 5 of the 
WRITE connector -pin 5 should be less than + 0.5V. 
Use a clip -lead to short pins 1 and 4 together on the 
READ connector while still observing pin 5 on the 
WRITE connector -it should now measure more than 
+2.7V, the red LED2 should be off and the green LED1 

should now be lit. 
Turn 51 off and connect the READ and WRITE data 

cassette recorders to the interface board as shown on 
Figure 4. Insert your master cassette into the READ 
recorder and a blank cassette into the WRITE recorder 
Turn S1 on, push RECORD and PLAY on the WRITE 
recorder and then push PLAY on the READ recorder. 

A small audio amplifier and speaker can be 
connected across TM and TP2 for more convenient 
monitoring. A high- pitched tone appears on a cassette 
tape at the beginning of each program. This tone is 

used to synchronize the computer to the tape during a 

read operation to allow for variation in tape speed 
during a read from tape cassette. The sound of data 
which follows the tone can be described between a 

hiss and a buzz.4CDI 

AUGUST 1985 - ComputerDigest 13 

FIG.3-COMPONENT LAYOUT for point-to-point wiring of the
interface board .

I ,

perfboard having a 22-pin edge connectorwith 0.156-
inch (%2-inch) spacing between the centers of the
connector pins. A coping saw was used to rim the
circuit board edge connector to accommodate the
cable connectors of two data cassette recorders. A slot
must also be cut between pins 2 and 3 so the keyed
cable connectors w ill fit on the circuit board.

Parts layout is not critical . Figure 3 identifies the
component locations on the prototype. The
components were mounted on flea clips and point-to
point w iring was used. It is advisable to use a 14-pin
DIP socket to avoid soldering directly to the pins of IC3
Another perfboard (w ithout an edge connector) was
fastened to the bottom of the interface board, using

FIG.4-CASSETTE-TO-CASSETTE interface showing con
nections to power supply and data cassette recorders.

spacers to protect the wiring side of the board.

Testing
After construction is completed, checkallwiring

and verify that polarized components like D1, C1, C2
and C3 are installed correctly. Leave IC3 out temporarily

PARTS LIST
Resistors
All resistors are 114-watt 10% unless otherwise
indicated
R1-300 ohms ± 5%
R2--47 ohms
R3, R4-330 ohms
Capacitors
C1-G3--50 uF, 20 volts electrolytic
Semiconductors
D1-1N4004 Diode
LED1-Green LED
LED2-Red LED
IC3--74LS1 4 Hex Schmitt-trigger
IC1, IC2- 7805 S-volt regulator
Miscellaneous
Plug-in perfboard with 22-pin edge connector with
0.156-inch spacing between centers of connector pins,
14-pin DIP socket, connectors , terminal strip,
miniature toggle switch, mounting hardware.

and connect a power supply to terminal strip T51 that
can provide between 9V and 15V at 300mA (see Fig.
4). Close the power switch 51 and measure the DC
voltages between pins1 and 3 of both READ and
WRITEconnectors-pin 1 is the ground and pin 3
should be at +6V if IC1 iswired properly. Also
measure the voltagebetween pins1 and 2 of the
connectors-pin 2 should be +5V if IC2 isworking
correctly. Measure the voltage between pins 7 and 14
of the socket for IC3-pin 7 isground and pin 14
should be +5V Open 51 and checkthatall voltages
decrease to Ov.

Plug in IC3 and close 51 again-the red LED2 should
be lit. Measure the voltage between pins1 and 5 of the
WRITEconnector-pin 5 should be less than +O.5V
Use a clip-lead to short pins1 and 4 together on the
READ connectorwhile still observing pin 5 on the
WRITE connector- it should now measure more than
+2.7Y, the red LED2 should be off and the green LED1
should now be lit.

Turn 51 off and connect the REAQ and WRITEdata
cassette recorders to the interface board as shownon
Figure 4. Insert your master cassette into the READ
recorder and a blank cassette into the WRITE recorder.
Turn 51 on, push RECORD and PLAY on the WRITE
recorder and then push PLAY on the READrecorder.

A smal l audio amplifierand speaker can be
connected across TP1 and TP2 for more convenient
monitoring. A high-pitched tone appears on a cassette
tape at the beginning of each program. This tone is
used to synchronize the computer to the tape duringa
read operation to allow for variation in tape speed
duringa read from tape cassette. The sound of data
which follows the tone can be described between a
hiss and a buzz......(I)~
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DELUXING 
THE 
RADIO SHACK 
COLOR COMPUTER 

AFTERMARKET UPGRADE AND RETROFIT ACCESSORIES 
make Radio Shack's Color Computer into a full -blown busi- 
ness system. 

Aftermarket retrofits can upgrade the CoCo to a full business system. 

Herb Friedman 
'Whsle most home and family computers can be used 
for little more than games because they are simply too 
slow or inconvenient for "business use," Radio Shack's 
Color Computer -affectionately known as the CoCo- 
can be easily retrofited into a high performance system 
suitable for "serious" use. Since the CoCo has been a 

popular gift, chances are there's one tucked away on a 

shelf because the kids are tired of using it for games. 
This is the perfect time to upgrade the CoCo so it can 
be used for business applications -the "serious use." 

If you do the upgrade with Radio Shack hardware 
the system will eventually cost more than it's worth -it 
would be less expensive to purchase a new "business" 
computer. But you can come out ahead of the game by 
using CoCo retrofit kits and components available from 
non -Radio Shack sources. 

The photographs show how to install the most 

THE FIRST THING YOU'LL NEED is a composite video output 
so you can use a conventional monochrome monitor. The 
Video Pal retrofit provides an external video output and an 
internal sound system. It is prewired to sockets for the CoCo's 
video and sound ICs. These components are soldered rather 
than socketed in the latest CoCo. Mark the wires carefully and 
unsolder them from the sockets. They will be soldered di- 
rectly into the CoCo. 
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popular and useful retrofit and upgrades The 
computer shown is the latest version of the basic $99 
CoCo, the one with minimum BASIC and only 16K of 
RAM. Since Radio Shack continuously changes the 
CoCo's design, your model might be different from the 
model shown in the photographs. In particular, Radio 
Shack eliminates IC sockets, so certain "plug in" retrofits 
may have to be soldered in your CoCo. 

Four major upgrades 
1 nere are four major upgrades for serious use of the 

CoCo. The first one is a conventional composite video 
monitor output; the second is expansion to 64k RAM; 
the third is an upgrade of BASIC to Extended Color 
Basic; the fourth is the addition of a disk system. 
Because the CoCo's conventional TV receiver screen 
display runs out of resolution at about 50 characters, 
which makes word processing somewhat less than 
convenient, the composite video monitor output is 
probably the most important upgrade because it 

THE VIDEO PAL is too large and heavy to be mounted with 
tape. as suggested in the supplied documentation. Instead. 
flip it upside down and use RTV adhesive or caulk to secure it 
to the case directly in front of the power transformer. (Notice 
that the keyboard has been removed for protection.) 
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make Radio Shack 's Color Computer into a fu ll-blown bus i
ness system .

Aftermarket retrofits can upgrade the CoCo to a full business system.
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- While most home and family computers can be used
for litt le more than games because they are simp ly too
slow or inconvenient for "business use," Radio Shack's
Color Computer-affectionately known as the CoCo
can be easily retrofited into a high performance system
suitab le for "serious" use. Since the CoCo has been a
popular gift, chances are there's one tucked away on a
shelf because the kid s are tired of using it for games.
This is the perfect time to upgrade the CoCo so it can
be used for business applications-the "serious use."

If you do the upgrade w ith Radio Shack hardware
the system w ill eventually cost more than it's worth-it
would be less expe nsive to purchase a new "business"
computer. But you can come out ahead of the game by
using CoCo retrofit kits and components available from
non-Radio Shack sources.

The photogra phs show how to install the most

THE FIRST THING YOU'LL NEED is a composite video output
so you can use a conventional monochrome moni tor. The
Video Pal retrofit provides an external video output and an
internal sound system. It is prewired to soc kets for the CoCo's
video and sound ICs. These components are soldered rather
than socketed in the latest CoCo. Mark the wires carefully and
unsolder them from the sockets. They will be soldered di
rectly into the CoCo.

14 ComputerDigest - AUGUST 1985

popular and useful retrofit and upgrades. The
computer shown is the latest version of the basic $99
CoCo, the one with minimum BASIC and only 16K of
RAM. Since Rad io Shackco ntinuously changes the
CoCo's design, your model might be d ifferent from the
model shown in the photographs. In particu lar, Radio
Shackeliminates IC sockets, so certain "plug in" retrofits
may have to be soldered in your CoCo.

Four major upgrades
There are four major upgrades for serious use of the

CoCo. The first one is a co nventional composite video
monitor output; the second is expansion to 64k RAM;
the third is an upgrade of BASICto Extended Color
Basic; the fourth is the addition of a d isk system.
Because the CoCo's conventional TV receiver screen
display runs out of resolution at about 50 characters,
which makesw ord processing somewhat less than
convenient, the co mpos ite video monitor output is
probably the most important upgrade because it

THE VIDEO PAL is too large and heavy to be mounted with
tape, as sugge sted in the supplied documentation. Instead,
flip it upsi de down and use RTV adhes ive or caulk to secure it
to the case directly in front of the power transformer. (Notice
that the keyboard has been removed for protection.)
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permits the use of a conventional wideband 
monochrome monitor that can display up to 80 razor - 
sharp characters. 

Several composite output retrofit kits are available for 
under $30, The Video Plus Composite Video Interface 
(Computerware, Box 66, Encinatas, CA 92024) is about 
the size of a postage stamp and has separate output 
cables for video and sound. (The sound output can be 
connected to a small solid -state amplifier.) The Video 
Pal (RGS Micro, Inc. (Main Street, Derby Line, VT 
05830 )-the retrofit shown in the photographs, which 

SINCE YOU CAN'T USE THE COCO'S video and sound sock- 
ets. the connections from the Video Pal must be tack soldered 
to the terminals of the video and sound ICs. We really mean 
tack solder: No fancy wraps around the terminals. and the 
connection is made using a needle -point soldering tip and 
just a touch of solder. Make certain there are no solder 
bridges across adjacent terminals. 

rr...,.. . , . 
_...,_.._ _ 
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CUT A NOTCH in the rear of the cover so the shïelded cable 
terminated with a phono jack can pass through. The video 
monitor output can be used simultaneously with the TV out- 
put. 

also sells for under $30 -ids d small on -board 
amplifier and speaker which eliminates the need for an 
external amplifier 

The RAM upgrade. 
64k of RAM is needed for both Extended Color 

Basic, a disk controller, and decent word processing 
capability All you need to do to increase RAM from 
the supplied 16k to 64k is to substitute 4164 RAM chips 
for the eight existing RAM ICs and solder a wire across 
the "64k" solder pads at "JI," which is located at the 

lower left of the main circuit board. If you get the RAM 
chips from Spectrum Projects (95 -13 86th Drive., 
Woodhaven, NY 11421) they'll provide RAM upgrade 
documentation for the various models of the CoCo. 
While Ws easy enough to substitute the 4164s because 

THE FINGER POINTS to the eight socketed RAM ICs. Sub- 
stitute 64k 4164 RAM chips and short circuit the 64k program- 
ming solder pads. 

the RAM is socketed, to avoid bending or damaging a 

terminal the use of an IC insertion tool is 
recommended. (Don't forget to wear a ground strap 
when handlino ICs 

Extended color BASIC. 

Serious programm. ng, some professional quality 
software, and a floppy disk system requires the 
computer to have "Extended Color Basic." A prewired 
socket for this upgrade is built into the CoCo: All you , 

N.tui ...'- 

THE 64K PROGRAMMING SOLDER PADS are tabled as J1 -64k 
RAM. Just tack solder a small jumper across the pads to 
program the CoCo for 64k of RAM. 

have to do is obtain the IC and plug it in. While Radio 
Shack stores supposedly sell the part, in reality it's not 
the easiest thing to get, and Radio Shack charges for an 
installation you can do yourself in about 60 seconds. 
(Ten seconds if you already have the cabinet open.) 
You can purchase the same Extended Color Basic IC 

with do- it- yourself installation instructions (how to plug 
it in) from Spectrum Projects and other aftermarket 
suppliers of parts for the CoCo. 
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the RAM is socketed, to avoid bending or damaging a
terminal the use of an IC insertion tool is
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when handling ICs.)
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have to do isobtain the IC and plug it in. While Radio
Shack stores supposedly sell the part, in reality it's not
the easiest thing to get, and Radio Shack charges for an
installation you can do yourself in about 60 seconds.
(Ten seconds if you already have the cabinet open.)
You can purchase the same Extended Color Basic IC
with do-it-yourself installation instructions (how to plug
it in) from Spectrum Projects and other aftermarket
suppliers of parts for the CoCo.
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ets, the connections from the Video Pal must be tack soldered
to the terminals of the video and sound ICs. We really mean
tack solder: No fancy wraps around the terminals, and the
connection is made using a needle-point soldering tip and
just a touch of solder. Make certa in there are no solder
bridges across adjacent terminals .

also sells for under nO-has a small on-board
amplif ier and speaker which eliminates the need for an
external amplifier.

The RAM upgrade.
64kof RAM is needed for both Extended Color

Basic, a disk controller, and decent word processing
capability. A ll you need to do to increase RAM from
the supplied 16k to 64k is to substitute 4164 RAM chips
for the eight existing RAM ICs and solder a wire across
the "64k" solder pads at "Jl," which is located at the

permits the useof a conventional w ideband
monochrome monitor that can display up to 80 razor
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Several composite output retrofit kits are available for
under $30, The Video Pl us Composite Video Interface
(Computerware, Box 66, Encinatas, CA 92024) is about
the size of a postage stamp and has separate output
cables for video and sound. (The sound output can be
connected to a small solid-state amplifier.) The Video
Pal (RGS Micro, Inc. (Main Street, Derby Line, VT
05830).-the retrofit shown in the photographs, which

CUT A NOTCH in the rear of the cover so the shielded cable
terminated with a phono jack can pass through. The video
monitor output can be used simultaneously with the TV out
put.

AUGUST 1985 - ComputerDigest 15

www.americanradiohistory.comwww.americanradiohistory.com

www.americanradiohistory.com


The Floppy disk system. 

Finally, we come to a disk controller and disk drives. 
Any drive that is compatible with IBM, Radio Shack or 
Zenith computers can be used with the CoCo; in 

THE PENCIL POINTS TO THE BASIC ROM. The empty socket 
to its left is for the Extended Color BASIC ROM. which simply 
plugs into the empty socket. Do it yourself: There's no need 
for a factory installation of the Extended BASIC ROM. 

particular, the Shugart SA400, which is flooding the 
market at ridiculously low prices because it won't work 
with the newer business -quality computers. 

Combination disk drive cabinet/power supplies can 
be purchased for under $50 from Software Support, 
Inc. (One Edgell Rd., Framingham, MA 01701). If you use 
a presently owned drive, or one of the surplus models 
such as the SA400, you'll need to provide a disk 
controller. The best buy is Radio Shack's own controller, 

PENCIL POINTS TO THE CLEARLY-LABELLED Radio Shack 
Disk Controller integrated circuit, the primary reason why 
most aftermarket disk controllers work so well. But be careful, 
a controller that doesn't use Radio Shack's IC might not run 
some of the most popular software. 

which as far as I know cannot be purchased 
independent from a package that also contains the first 
drive (Drive 0) except from Computer Plus (480 King 

Street, Littleton, MA 01460). Alternately, you can 
subsitute an aftermarket disk controller, but 
unfortunately, one of the best known non -Radio Shack 
CoCo controllers won't run some of the most popular 
business -quality software such as Telewriter -64 and 
most of the Elite line of software. However, other 
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aftermarket disk controllers work well with all software 
because they actually include the same controller IC 

that Radio Shack uses. Also, the Radio Shack based 
controllers function directly with the 30 mSec. drives 

THE CASE AND POWER SUPPLY ARE NEW, the disk drive is a 

"surplus" SA400 that was purchased for a fraction of its usual 
price. The combination case and power supply sold by Soft- 
ware Support. Inc. has a little extra length and will fit any disk 
drive we have seen, including most hard disk units. 

such as the SA400: The non -Radio Shack controller 
defaults for the newer mSec. drives and must be 
programmed for the slower drives. (A 30 Msec, 
controller works automatically with all drives from 30 to 
5 mSec.) If you can't get Radio Shack's controller we 
suggest you get an aftermarket unit that uses Radio 
Shack's chip, or one that exactly duplicates the Radio 

IF YOU USE ONLY ONE floppy disk drive don't mess around 
trying to program the disk drive's selector jumpers. If all the 
DIP jumpers on the drive selector block are left shorted the 
drive will automatically function as Drive O. If you want to use 
two or more drives get one of Radio Shack's preprogrammed 
disk drive cables and use all jumpers on every drive. but make 
certain only Drive 0 has a terminating resistor block. 

Shack IC. The aftermarket controller shown in the 
photographs is the DSS ULTRA Controller, which is sold 
by Spectrum projects (among others). 

On with the upgrades. 
Let the photographs guide you through the 

upgrades, but keep in mind that the layout and /or 
design of your CoCo can be different from the one 
shown in the photographs.- 

The Floppy disk system.
Finally, we come to a d isk controller and diskdrives.

Any drive that is compatible w ith IBM, Radio Shack or
Zenith computers can be used w ith the CoCo; in

I
THE PENCIL POINTS TO THE BASIC ROM. The empty socket
to its left is for the Extended Color BASIC ROM, which simply
plugs into the empty socket. Do it yourself: There's no need
for a factory installation of the Extended BASIC ROM.

particular, the Shugart SA400, which is flood ing the
market at ridiculously low prices because it won't work
w ith the newer business-quality computers.

Combination disk drive cabinet/power supplies can
be purchased for under $50 from Software Support,
Inc. (One Edgell Rd., Framingham, MA 01701). If you use
a presently owned drive, or one of the surplus models
such asthe SA400, you'll need to provide a disk
controller. The best buy is Rad io Shack's own controller,

PENCIL POINTS TO THE CLEARLY-LABELLED Radio Shack
Disk Controller integrated circuit, the primary reason why
most aftermarket disk controllers work so well. But be careful,
a controller that doesn't use Radio Shack's IC might not run
some of the most popular software.

which as far as I know cannot be purchased
independent from a package that also containsthe first
drive (Drive 0) except from Computer Plus (480 King
Street, Littleton, MA 01460). Alternately, you can
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aftermarket d iskcontrollers work well with air software
because they actually include the same controller IC
that Rad io Shack uses. Also, the Rad io Shack based
controllers function directly with the 30 mSec. drives

THE CASE AND POWER SUPPLY ARE NEW, the disk drive is a
"surplus" SA400 that was purchased for a fraction of its usual
price. The combination case and power supply sold by Soft
ware Support, Inc. has a little extra length and will fit any disk
drive we have seen, including most hard disk units. .

such as the SA400: The non-Radio Shack controller
defaults for the newer mSec. drives and must be
programmed for the slower drives. (A 30 Msec,
controllerworks automatically w ith all drives from 30 to
5 mSec.) If you can't get Radio Shack's controller we
suggest you get an aftermarket unit that uses Radio
Shack's chip, or one that exactly duplicates the Radio

IF YOU USE ONLY ONE floppy disk drive don't mess around
trying to program the disk drive's selector jumpers. If all the
DIP jumpers on the drive selector block are left shorted the
drive will automatically function as Drive O. If you want to use
two or more drives get one of Radio Shack's preprogrammed
disk drive cables and use all jumpers on every drive , but make
certain only Drive 0 has a terminating resistor block.

Shack Ie. The aftermarket controller shown in the
photographs is the DSS ULTRA Controller, which is sold
by Spectrum projects (among others).

On with the upgrades.
Let the photographs guide you through the

upgrades, but keep in mind that the layout and/or
design of your CoCo can be different from the one.
'shown in the photographs......CD~
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venience and flexibility is the an- 
swer. Say you have a control circuit 
hooked up and you want to experi- 
ment with an automated vision 
system. Instead of controlling 
them as a single unit, you might 
want to exercise them separately. 
That's where's the other cable 
comes in. It's unlikely that both 
cables will be needed, but you 
shouldn't have to upgrade the lab- 
oratory as your experiments be- 
come more sophisticated. 

You'll also need a 50- conductor 
flat ribbon cable, terminating in a 

standard 50 -pin D -type connector, 
for use in controlling parallel pro- 
cessing. If you build your robot in 
two parts, with separate motor - 
driver and controller boards, you 
may need several parallel lines to 
control the different drive circuits. 

The cable assembly also con- 
tains the wires that feed power to 
the system. An extra power cable 
that I've added (and you may also 
find necessary) is a simple 2 -wire 
AC cord with a TV chassis con- 
nector at one end. (You may know 
that type of cord as a "cheater 
cord ".) That cable is used to sup- 
ply AC power to a video camera 
that's used when doing vision ex- 
periments. 

Once completed, the cable as- 
sembly should be positioned so 
that it runs from your workbench, 
along the ceiling, and then to the 
area where the robot is located. Be 
sure to provide enough slack in 
the cable to allow the robot to ac- 
cess the four corners of the lab 
space. The slack in the cable tends 
to lie on the floor and obstuct the 
robot's movement; therefore, a 
tensioner (elastic band attached to 
the cable to take up the slack) is 
needed. 

When attaching the tensioner, 
suspend the wires from the ceil- 
ing, as shown in Fig. 2, and then 
place the elastic band so that the 
length of wire provided doesn't 
touch the floor. (An elastic band of 
the type used to hold luggage to- 
gether works fine.) 

Floor layout 
In doing vision experiments or 

path navigation, the floor should 
be marked off in known distances. 
An easy way to mark off distance 
on a floor is to use standard mask- 

ing tape or drafting tape. Mark off 
the floor in 1 -foot squares until you 
have completed a grid like that 
shown in Fig. 1. That allows you, 
with little effort, to see whether 
your robot has really moved. 

Types of robots 
If you're new to robotics, your 

first project should be a small 
rover -a robot that moves around 
on two wheels -that can run for- 
ward, reverse, and turn left or 
right. (A future article in Radio - 
Electronics will cover the con- 
struction of a simple rover.) Al- 
though there are robot kits on the 
market, it is best to build it your- 
self to get the full benefit of your 
work. 

Purchasing a robot, even the kit 
type, is a lot easier than building 
one, but you miss out on the learn- 
ing experience of the building pro- 
cess. Even so, there's still lots of 
research that can be done. Com- 
pletely assembled robots, with or 
without arms, and some complete 
with voice synthesizers and radio 
control interfaces are available at a 
lower cost than you think. 

Control systems 
Computers make it a lot easier 

to control complex processes. All 
you need is a parallel interface tied 
between the robot and your com- 
puter. Building your own control 
system, however, can be much 
more fun. Simple switch boxes or 
very exotic microprocessor -based 
control systems are easily built. 

In the coming months, some of 
the subjects that we'll cover are: 
simple path navigation and corn - 
plex path navigation, manipula- 
tion of objects and, of course, 
vision. With vision systems, you 
can experiment with ways to pick 
out particular parts from a bin of 
many different types -a very com- 
plex experiment of the type cur- 
rently being done in university 
laboratories. And since there's no 
clear solution to many of the prob- 
lems confronted in robotics, you 
could be the first to come up with 
a gimmick that works. 

Well, that's all we room for this 
month. Until next time, why not 
start building that laboratory so 
that we can get right into our first 
project. R -E 
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hooked up and you wantto experi
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system. Instead of controlling
them as a single unit, you might
want to exercise them separately.
That's where 's the other cable
comes in. It 's unlikely that both
cables will be needed, but you
shouldn 't have to upgrade the lab
oratory as your experiments be
come more sophisticated.

You 'll also need a 50-conductor
flat ribbon cable, terminating in a
standard 50-pin D-type connector,
for use in controlling parallel pro
cessing . If you build your robot in
two parts, with separate motor
driver and controller boards, you
may need several parallel l ines to
control the different drive circuits.

The cable assembly also con
tains the wires that feed power to
the system. An extra power cable
that I've added (and you may also
find necessary) is a simple 2-wire
AC cord with a TV chassis con
nector at one end . (You may know
that type of cord as a "cheater
cord" .) That cable is used to sup
ply AC power to a video camera
that's used when doing vision ex
periments.

Once completed, the cable as
sembly should be positioned so
that it runs from your workbench,
along the ceiling, and then to the
area where the robot is located . Be
sure to provide enough slack in
the cable to allow the robot to ac
cess the four corners of the lab
space. The slack in the cable tends
to lie on the floor and obstuct the
robot's movement; therefore, a
tensioner (elastic band attached to
the cable to take up the slack) is
needed.

When attaching the tensioner,
suspend the wires from the ceil
ing, as shown in Fig. 2, and then
place the elastic band so that the
length of wire provided doesn't
touch the floor. (An elastic band of
the type used to hold luggage to
gether works fine .)

Floor layout
In doing vision experiments or

path navigation, the floor should
be marked off in known distances.
An easy way to mark off distance
on a floor is to use standard mask-

ing tape or drafting tape. Mark off
the floor in 1-foot squares until you
have completed a grid like that
shown in Fig. 1. That allows you ,
with little effort, to see whether
your robot has really moved.

Types of robots
If you 're new to robotics, your

first project should be a small
rover-a robot that moves around
on two wheels-that can run for
ward, reverse, and turn left or
right. (A future article in Radio
Electronics will cover the con
struction of a simple rover.) Al
though there are robot kits on the
market, it is best to build it your
self to get the full benefit of your
work .

Purchasing a robot, even the kit
type , is a lot easier than building
one, but you miss out on the learn
ing experience of the building pro
cess. Even so, there's still lots of
research that can be done. Com
pletely assembled robots , with or
without arms, and some complete
with voice synthesizers and radio
control interfaces are available at a
lower cost than you think .

Control systems
Computers make it a lot easier

to control complex processes . All
you need is a parallel interface tied
between the robot and your com
puter. Building your own control
system, however, can be much
more fun. Simple switch boxes or
very exotic microprocessor-based
control systems are easily built.

In the coming months, some of
the subjects that we'll cover are:
simple path navigation and com
plex path navigation, manipula
tion of objects and, of course ,
vision. With vision systems, you
can experiment with ways to pick
out particular parts from a bin of
many different types-a very com
plex experiment of the type cur
rently being done in university
laboratories . And since there's no
clear sol ution to many of the prob
lems confronted in robotics, you
could be the first to come up with
a gimmick that works.

Well, that's all we room for this
month . Until next time, why not
start building that laboratory so
that we can get right into our first
project. R-E
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• General Communication
• Industry
• Marine VHF
• Scanners
• Amateur Bands
• CB Standard
• CBSpecial
• Microprocessor

Call or Write
JAN CRYSTALS
P.O. Box 06017
Fort Myers
FL 33906-6017
(813) 936-2397

__L=lUU\"
No cos tly school. No commuting to class.
The Original Home-Study course pre
pares you for the "FCC Commercial Radio
telephone License" . This valuable license
is you r "t icke t" to thousands of exciting
jobs in Communications. Radio-Tv. Micro
wave. Computers . Radar. Avonics and
more! You don't need a college degree to
qualify. but you do n eed an FCC License.
No Need to Quit Your Job or Go To School

This proven cou rse is easy. fast and low
cost! GUARANTEED PASS - You get your
FCC License or money refunded. Send for
FREE facts now. MAIL COUPON TODAY!

r----------------------,
I commdnD PRODUCTiOnS I
I FCC LICENSE TRAINING, Dept,90 I E:
: :;~~s~~:s~2:~'E~a~e::;I:~~c;~~i:t:I~~26: ~
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I ADDRESS I ~
I CITY STATE---ZIP I ~
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LETTERS 

continued from page 32 

probably OK. Do the tape- monitor 
outputs work? Then you have iso- 
lated the problem to the power 
output stage. And so on. 

Finally, you can "shotgun" the 
unit -check all the components. It 
may sound like a chore, but you 
can physically remove all the parts 
in a section, check them out of 
circuit and replace them in a lot 

less time than you might think. 
recently repaired a switching -type 
power -supply module for a cus- 
tomer's commercial videogame, in 
the field, without a schematic, by 
simply removing all the semicon- 
ductors from the board and testing 
them. Two diodes, a transistor, and 
forty minutes later his game was 
back in operation and my service 
call was complete (and I got paid). 
Of course, the next morning I or- 
dered a schematic for the module 
and received it three weeks later. = 
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TYPICAL HOME SYSTEM 
In this system any TV can connect to the satellite receiver by 
simply tuning to UHF channel 25. The VCR can be viewed on 
UHF channel 37. All over -the -air stations can still be received 
on their normal channel numbers. The VCR can record from 
the satellite receiver by simply tuning to channel 25. 
Note: A CHANNEL PLUS H2V comes pretuned to channels 
25 and 37. The user can easily change these assignments to 
any channel between 14 and 62. 

Combine many video sources on one wire 
Channel Plus is a frequency -agile modulator with 
built -in combiner -no filters or traps needed. 
Channel Plus uses UHF to avoid adjacent channel 
interference. 
Channel Plus improves picture & sound quality by 
using the direct video & audio outputs from VCRs, 
TVROs, cameras, etc. 
Channel Plus systems may be expanded to add 
more video sources. 
Watch VCR, TYRO, computer, cable box, VDP, 
camera, etc. from any TV by simply selecting its 
channel number. 

\\l, multiplex' 251 imperial highway. fullerton. ca 92635 

\\N technology, inc. telephone (714) 680 -5848 

CIRCLE 251 ON FREE INFORMATION CARD 

Good troubleshooting skills will 
get you through times with no 
schematics better than schematics 
will get you through times of no 
troubleshooting skills. 
DOUGLAS ENZO McCALLUM 
East Lansing, MI 

MISSING DESIGN 
I read with interest Ray Mar - 

ston's article, "CMOS Clock 
Circuits ", in the November1984 is- 
sue, but noticed that he missed 
one design that has been my favor- 
ite for reasons of its simplicity; 
that design is shown in Fig. 1. 

O VT 

FIG. 1 

Using the 74C14 gives you six os- 
cillators to each IC package. Duty 
cycle is typically 50%, and frequen- 
cy is given by the equation: 

FOUT 

RCM [( 
Vcc_VTU 

/\ Vn /J 

where: Vn = Upper trip point 
VTL = Lower trip point 

This oscillator was described by 
Gerald Buurma in 'AN -140 CMOS 
Schmitt Trigger -A Uniquely Ver- 
satile Design Component ", ap- 
pearing in the 1977 National 
Semiconductor CMOS Databook. 
ANTHONY CHARLTON 
Cornwall Bridge, CT 

SCHEMATIC NEEDED 
I have a PhoneMate Circle of 

Safety alarm system that needs 
some troubleshooting. I am in 
need of a circuit diagram or other 
service information. I checked 
with Sams PhotoFacts, and they 
never published any data on that 
system. 

I am willing to pay the costs for 
any reproduction and postage. R-E 

ROBERT DINGLE 
657 Dell Ridge Drive 
Dayton, OH 45429 

VlcEO MULTIPLEXER

SIMPLIFY DISTRIBUTION SYSTEMS

LETTERS

continued from page 32

probably OK. Do th e tape-mon itor
outputs work? Then yo u have iso
late d th e p robl em to t he powe r
output stage. And so on.

Finally, you can "shotg un" the
uni t-check all th e components. It
may sound li ke a cho re, but you
can physically rem ove all th e parts
in a sect io n, chec k them out of
circuit and replace them in a lot

less t ime than you might think. I
recently repaired a switc hi ng-type
power-supp ly mod ule. for a cu s
tomer'scommercia l videogame, in
the field, w ithout a schematic, by
simply removing all the semicon
ductors from the board and test ing
t hem. Two d iodes, a transisto r, and
forty minutes later his game was
back in operat ion and my service
call was comp lete (and I got paid).
Of course, the next morni ng I or
dered a schematic for the modu le
and rece ived it three wee ks later.

Good troubleshooting skills will
get you through times with no
schematics better than schematics
w ill get you through times of no
troubleshooting skills.
DOUGLAS ENZO McCALLUM
East Lansing, MI

MISSING DESIGN
I read with interest Ray Mar

ston's article , "CMOS Clock
Circuits", in the November1984 is
sue, but noticed that he missed
one design that has been my favor
ite fo r reasons of its simplicity;
that design is shown in Fig . 1.
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SCHEMATIC NEEDED
I have a Phonevtate Circle of

Safety alarm system that needs
so m e troubleshooting. I am in
need of a circuit diagram or other
service information. I checked
with Sams PhotoFacts , and they
never publi shed any 'data on that
system. .

I am will ing to pay the costs for
any reproduct ion and postage. R-E

ROBERT DINGLE
657 Dell Ridge Drive
Deyton, OH 45429

FIG.l

Using the 74C14 gives you six os
cillators to each IC package . Duty 
cycle is typically 50%, and frequen
cy is given by the eq uation:

tOUT ~ 1

RCln[( VCC-VTL )( VTU )J
VCC-VTU VTL

where: VTU = Upper trip point
VTL = Lower trip point

This oscillator was described by
Gerald Buurma in "AN-140 CMOS
Schmitt Trigger-A Uniquely Ver
satile Design Component", ap
pearing in the 1977 National
Semiconductor CMOS Databook.
ANTHONY CHARLTON .
Cornwall Bridge, CT

TO A[UT\CtW.. TVs

telephone (7 14) 680-5848

2 51 imperi al highway, fu llerton , ca 92635

technology, inc.
multiplex '·

In this system any TV can connect t o t he satellite receive r by
simply tuning to UHF channel 25. The VCR can be view ed on
UHF channel 37. All over-the-air s tations can st ill be received
on their normal channel numb er s . The V CR can record f rom
the satellite receiver by simpl y t uning to channel 25.
Note: A CHANNEL PLUS H2 V comes pretuned to channels
25 and 37. The us er can easily change these assignments to
any ch annel between 14 and 6 2 .

• Combine many video sources on one wire
• Channel Plus is a frequency-agile modulator with

built-in combiner-no filters or t rap s needed.
• Channel Plus uses UHF t o avoid adj ace nt channel

interference.
• Channel Plus improves pict ur e & sound quality by

using the direct video & audio outputs f r om VCRs,
TVROs, cameras, etc.

• Channel Plus systems may be expanded to add
more video sources.

• Watch VCR, TVRO , comput er , cable box, VDP,
camera , etc. from any TV by simp ly selecting its
channel number.

TYPICAL HOME SYSTEM
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NOW YOU CAN TRAIN FOR A 
GREAT CAREER IN ELECTRONICS 

RIGHT IN YOUR OWN HOME... 
...Or Train For One Of 32 Other 
Money- Making Careers Below 

HOME STUDY MAKES IT EASY TO START! 
Theres no need to quit your lob or take lime from your 
family or friends As an ICS student. you learn at home. 
the hours you choose You waste no time traveling to 
class or standing in registration lines And you never 
miss a paycheck But you are not 
alone Although your lessons are 
especially written for home study. 
tl you ever need a better under - 

standing of something in your les- 
sons. lust phone or write to us and 
one of our instructors will get back 
to you with a detailed answer 
HANDS -ON TRAINING AND EQUIP- 
MENT INCLUDED WITH COURSE 

',e great thing about your tra,n- 
rs that it s so complete We 

start you at the very beginning 
explain everything step -by -step 
Your lessons are clearly written 
and fully- illustrated with photos. 
charts. diagrams. examples 
whatever it takes to give you a 
total understanding of each sub- 
loci or experiment Everything 
you need to complete your train- 
ing- books. lessons. equipment. 
testers -is included with your 
course at no extra cost 
FIRST FOLD HERE 

NO POSTAGE NECESSARY when you 
mail this ENTIRE Postage -Paid ad 
To Mail -Fold ad in following manner: 
1. Remove entire page - 

tear out or cut on dotted line 
to left 

2. Fold page in half on 
1st fold lines 

3. Fold page again. on 
2nd fold Imes 

Get In On The "Boom Years "! 
Electronics And Microcomputers Are The 

Big- Demand Fields Of The 80's! 

Did you know the Department of Labor pre- 
dicts a 40 °° increase in jobs for Electronics 

Technicians over the next ten years' And those 
with specialized training in microcomputers will 
have the same kind of opportunities' Just imag- 
ine' Those who start now and get in on these 
great careers will witness the boom years' of 
Electronics . the years of biggest demand for 
consumer and industrial products the time of 
greatest opportunity for lob advancement. Yes. 
the lobs are there and there s money to be 
made but only for those with knowledge and 
skills -the kinds of skills gained through special- 

ized training 
Already many employers are offering top 

salaries and bonuses to attract the most 
qualified people And as electronics and 

microcomputers become more 
vital in every aspect of our lives- 
industry. business. even in the 
home-it s easy to see why the 
future of electronics has no place 
to go but UPI 

FIRST FOLD HERE 

4. Tape or glue the 3 open t 
Wes and drop in the 
mailbox today I _ _ AA (y 

RUSH me free facts and full information on how I can study at home for the 
career I have chosen I understand 1 am under no obligation and no sales- 
man will visit me CHECK ONE BOX ONLY. 

TWO -YEAR BUSINESS TWO -YEAR TECHNICAL 
DEGREE PROGRAMS DEGREE PROGRAMS 

F:. ... r ., ... ,r . ..ro...nanrtal Ergrneerng Tec nology 
AcctwnLny Gin Engineering Tectriology 

LI Markeeng Electrical Eng ieerng Tec notOgy 
Ofbnrlce Electronics TTed w ok gy 

CAREER DIPLOMA PROGRAMS 
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National None Study Council in Washington DC Dept. DL S75 
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NOW YOU CAN TRAIN FOR A
GREAT CAREER IN ELECTRONICS
RIGHT IN YOUR OWN HOME...
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Did you know the Department of Labor pre
dicts a 40% increase in jobs for Electronics

Technicians over the next ten years! And those
with specialized training in microcomputers will
have the same kind of opport unities! Just imag
ine! Those who start now and get in on these
great careers will witness the "boom years" of
Electronics... the years of biggest demand for
consumer and industrial products...the time of
greatest opportunity for job advancement. Yes,
the jobs are there and there's money to be

- I made...but only for those with knowledge and
skills-the kinds of skills gained through special

ized training.
Already many employers are offering top

salaries and bonuses to attract the most
qual ified people . And as electron ics and

microcomputers become more
vital in every aspect of our lives
industry, business, even in the
home-it's easy to see why the
future of electronics has no place
to go but UP!

... FIRST FOLD HERE

Get In On The "Boom Years"!
Electronics And Microcomputers Are The

Big-Demand Fields Of The 80's!
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HOME STUDY MAKES ITEASY TO START!
There's no need to quit your job or take time from your
family or friends. As an ICS student. you learn at home,
the hours you choose. You waste no time traveling to
class or standing in registration lines. And you never
miss a paycheck. But you are not
alone. Although your lessons are
especially written for home study.
if you ever need a better under
standing of something in your les
sons. just phone or write to us and
one of our instructors will get back
to you with a detailed answer.
HANDS-ON TRAINING AND EQUiP
MENT INCLUDED WITH COURSE

~ The great thing about your train
~ ing is that it's so complete. We

start you at the very beginning..
UJ explain everything step-by-step.
~ Your lessons are clearly written
c.. and fully-illustrated with photos. '
UJ charts, diagrams. examples ...
a: whatever it takes to give you a
I- total understanding of each sub
z ject or experi ment. Everything
UJ you need to complete your train
-' ing-books. lessons, equipment,
<l: testers-is included with your
:E course at no extra cost.

FIRST FOLD HERE ..

...Or TrainFor One Of 32 Other
Money-Making Careers Below
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ANTIQUE 
RADIOS 
You can't judge a book by its cover! 

JUST AS YOU CAN'T JUDGE A BOOK BY 

its cover, you can't judge the con- 
dition of an antique radio's chas- 
sis, or even its type, by the 
cabinet. Most of the radios we've 
covered here have been of the pre - 
WWII, wooden -cabinet type; after 
all, those are this author's prefer- 
ence. There are other collectors 
who seem to prefer the plastic - 
cased table -top units from the 50's. 

Now, you can be sure that all of 
those plastic -cased radio's are su- 
perheterodyne units (or can you? 
more on that in a moment), but 
what of the older radios? Before 
the superheterodyne, came the 
Tuned Radio Frequency (TRE) 
chassis. Although super- 
heterodyne was a development of 
the late 20's, TRF remained on the 
scene through a good portion of 
the 30's. There were many reasons 
for that. For one thing, there were 
patent problems. In addition, a 
TRF chassis was simpler to man- 
ufacture, and therefore more eco- 
nomical. In the depression of the 
1930's, a company that could pro- 
duce an affordable radio had an 
edge. Later, because of increased 
crowding in the broadcast band, 
more shielding became necessary, 
increasing the cost of manufactur- 
ing a TRF chassis. 

As you might imagine, though 
chassis designs changed in the 
1930's, cabinet designs did not 
necessarily follow suit. The new 
superheterodyne chassis con- 
tinued to be installed in wooden 
cabinets. Outwardly, unless you 
are familiar with the cabinet de- 
sign, there is no way to tell 
whether that wooden cabinet 
houses a superheterodyne or TRF 
unit. 

FIG. 1 

FIG. 3 

As it turns out, you also can't 
always be sure that that plastic - 
cased table -top unit has a super- 
heterodyne chassis either. One 
example is the little table -top radio 
that is shown in Fig.1 (it is the unit 
in the center). That unit turned out 
to be not as modern as it first ap- 
peared. For one thing, the case, 
which at first look appeared to be 
plastic, was actually made of 
something that was more like 

RICHARD D. FITCH 

Bakelite. Secondly, and more im- 
portant, it was not a super- 
heterodyne unit. It was a genuine 
old -time TRF unit, complete with a 

series -connected filament string. 
The five -tube chassis is a fairly 

simple one. As such, let's step 
back a moment and see what prob- 
lems we might possible run into 
when restoring or servicing it. 
First, after slipping the little chas- 
sis out of the bottom of the case 
(see Fig. 2), we can see the handy 
grid caps of the two RF tubes and 
the detector. The plate on the bot- 
tom of the chassis, besides its ob- 
vious uses, is part of the shielding. 
A heat -mutilated tube diagram was 
also located on the bottom plate. 

If the filaments don't light, then 
one is likely to be open. Re- 
member, since the filaments here 
are series -connected, one open 
filament will cause all of the fila- 
ments to fail to light. The best way 
to track down the open filament is 
to remove each tube from the 
chassis and test with a continuity 
tester. 

If all of the tubes test out as 
good, but the filaments still don't 
light, the problem is likely in the 
power supply (assuming, of 
course, that you've checked out 
the tube sockets and the associ- 
ated wiring). The transformer, line 
cord, and switch should be 
checked out for continuity and 
proper operation. 

Anyway, the point of all of that is 
that you can't simply look at a ra- 
dio and tell what you will find in- 
side. Looking back at Fig. 1, the 
TRF unit in the center appears to 
be more modern than the two 
units flanking it, yet those other, 
larger units have more modern su- 
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JUST AS YOU CAN'T JUDGE A BOOK BY

its cover, you can't judge the con
dition of an antique radio's chas
sis , or even its type, by the
cabinet. Most of the radios we've
covered here have been of the 'pre
WWII, wooden-cabinettype; after
all, those are this author's prefer
ence. There are other collectors
who seem to prefer the plastic
cased table-top units from the 50's.

Now, you can be sure that all of
those plastic-cased radio's are su
perheterodyne units (or can you?
more on that in a moment), but
what of the older radios? Before
the superheterodyne, came the
Tuned Radio Frequency (TRF)
c has sis . A I tho ugh sup e r
heterodyne was a development of
the late 20's, TRF remained on the
scene through a good portion of
the 30's. There were many reasons
for that. For one thing, there were
patent problems. In addition, a
TRF chassis was simpler to man
ufacture, and therefore more eco
nomical. In the depression of the
1930's, a company that could pro
duce an affordable radio had an
edge. Later, because of increased
crowding in the broadcast band,
more shielding became necessary,
increasing the cost of manufactur
ing a TRF chassis.

As you might imagine, though
chassis designs changed in the
1930's, cabinet designs did not
necessarily follow suit . The new
superheterodyne chassis con
tinued to be installed in wooden
cabinets. Outwardly, unless you
are familiar with the cabinet de
sign, there is no way to tell
whether that wooden cabinet
houses a superheterodyne or TRF
unit.

FIG. 1

FIG. 3

As it turns out, you also can't
always be sure that that plastic
cased table-top un it has a super
heterodyne chassi s either. One
example is the little table-top radio
that is shown in Fig. 1 (it is the unit
in th e cen te r). That uni t turn ed ou t
to be not as modern as it first ap
peared. For one thing, the case,
which at first look appeared to be
plastic, was actually made of
something that was mo re like

Bakelite . Secondly, and more im
portant, it was not a super
heterodyne unit. It was a genuine
old-time TRF unit, complete with a
series-connected filament string.

The five-tube chassis is a fairly
simp le one. As such, let's step
back a moment and see what prob
lems we might possible run into
when restoring or servicing it.
First, after slipping the little chas
sis out of the bottom of the case
(see Fig. 2), we can see the handy
grid caps of the two RF tubes and
the detector. The plate on the bot
tom of the chassis, besides its ob
vious uses, is part of the shielding.
A heat-mutilated tube diagram was
also located on the bottom plate.

If the filaments don't light, then
one is likely to be open. Re
member, since the filaments here
are series-connected, one open
filament will cause all of the fila
ments to fail to light. The best way
to track down the open filament is
to remove each tube from the
chassis and test with a continuity
tester.

If all of the tubes test out as
good, but the filaments still don't
light, the problem is likely in the
power supply (assuming, of
course, that you've checked out
the tube sockets and the associ
ated wiring). The transformer, line
cord, and switch should be
checked out for continuity and
proper operation.

Anyway, the point of all of that is
that you can't simply look at a ra
dio and tell what you will find in
side. Loo king back at Fig. 1, the
TRF unit in the center appears to
be more modern t han the two
units flanking it, yet those other,
larger units have more modern su-
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perheterodyne chassis and are 
newer. 

Finally, as you might infer from 
the discussion above, that tiny ra- 
dio generates quite a bit of heat. 
The vents in the cabinet help cool 
the tube envelopes. The upper 
chassis parts dissipate their heat 
through the metal chassis and bot- 
tom shield. Thus, if you own one 
of those radios, or one of the many 
that were manufactured using a 

similar design, be aware of its heat - 
generating capabilities. While the 
metal bottom won't get hot 
enough to start a fire, its not a 

good idea to display that unit on 
top of your piano or other piece of 
highly finished furniture. Also, it is 
important to keep the cabinet 
vents clear to ensure adequate air 
circulation. 

More on tuning capacitors 
We've previously looked at tun- 

ing capacitors and mentioned that 
it was important that the plates on 
those be straight. This month, 
however, we are going to take look 
at deliberately bending those 

plates, and why you might want to 
do that in some instances. 

On some early radios, align- 
ment was not done using a trim- 
mer capacitor. Instead, the last 
plate on the tuning capacitor was 
divided by slots into as many as six 
sections by the manufacturer (see 
Fig. 3). Sections of those slotted 
end plates were bent in or out to 
align the tuned circuits. 

The bending of those plates 
could be a tedious operation, and 
some sort of output meter was a 

big help if the job was to be done 
properly. And while some units 
provided a set screw to make the 
operation easier, many did not. 
That left you to you own devices if 
alignment was needed. 

Note that even though those 
sectioned end plates are intended 
to be bent, they still cannot be al- 
lowed to touch the stator plates. 
As with all capacitors of this type 
the air dielectric between the 
plates must be there. If the plates 
touch, you will short the capacitor 
just as if you shorted the foil in a 

paper capacitor. 

Incidently, the type of capacitor 
shown in Fig. 3 is called a gang 
capacitor. It features several tun- 
ing capacitors on a single shaft. 
Such capacitors were not always 
used on the oldest sets. If you are 
lucky enough to get a real "an- 
tique" antique radio, it might have 
up to five tuning capacitors. Each 
of those had its own shaft and dial. 
As you might imagine, back then it 
was an evening's project just to 
tune in a station. 

Help! 
I recently heard from a fellow 

collector who is in need of a power 
transformer for a Sylvania Model 
29electric tube tester. If any of you 
out there can help, please write 
and I will forward the information 
to him. 

By the way, it goes without say- 
ing that I'm always glad to hear 
from fellow antique radio enthusi- 
asts and collectors. Just write to 
me in care of this magazine and if 
you require a personal reply, 
please enclose a stamped self -ad- 
dressed envelope. R -E 
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continued from page 62 

indicated part should be inserted in the 
proper location. and should be properly 
oriented. The leads should be soldered 
and clipped. if appropriate. "Connect," 
as applies to wires. implies that you are to 
strip and tin the wire and insert it into the 
proper hole. solder it, and clip off the 
excess length. One caution: MOS devices 
should be handled properly to avoid 
damage from static discharge. 

The easiest way to build the buffer is to 
use a printed -circuit board. You can buy 
one from the source mentioned in the 
Parts List, or you can etch your own. The 
foil patterns for the double -sided buffer 
and EPROM programmer boards are 
shown in our special "PC Service" sec- 
tion on page 75. 

To assemble the buffer board, follow 
the pans- placement diagram in Fig. 4. 
Install sockets for all IC's (except the volt- 
age regulator). but don't install the IC's in 
the sockets! If you are using 128 -cycle 
refresh 4I64's, do not install sockets for 
IC17 and IC18, instead install a jumper 
between pins 3 and 4 of the location for 
IC 17. (If you're not sure what type of 4164 
RAM's you have, install the two sockets.) 
Install PLI. PL2 (I4 -pin) and PL3 (I0- 
pin) right -angle. double -row male header 

strips on the board. If you plan to wire 
your computer and printer cables directly 
to the board -or if you plan to use chassis 
connectors on the back panel-do not in- 
stall those header connectors. But if you 
plan to use the EPROM programmer 
board. then install PL4. a I2 -pin header. 
Note that there are only 10 holes in the 
board for that connector! The right -angle 
part of the first two pins should be cut off. 
The bottom pin is left unconnected, but 
the top pin must be connected to the 
source of 9 volts AC indicated in Fig. 4. 

Next install the fuse clips and the fuse. 
Install DI. keeping in mind that it's polar- 
ized. Install the resistors, noting that most 
are mounted vertically: they will not fit if 
mounted horizontally. 

Next install all of the capacitors except 
CI. When installing C3. C4, CS and C6, 
do not cut off the leads because they'll 
connect to the 5 -volt bus. Instead, slip 
tubing over them. bend them down and 
install in the holes near pin 9 of the IC's on 
the solder side of the board. That's done to 
place the decoupling capacitance as close 
as possible to the power and ground pins 
of those IC's. Next. install the crystal, and 
the voltage regulator and its heatsink. 
Finish up the board by installing C1, spac- 
ing it 3/16" away from the board. That will 
allow just enough clearance for the 
mounting screw near Cl. 

At this point in time. all of the on -board 
components should be mounted. Our next 

step is to turn our attention to the front - 
panel mounted switches. Unfortunately, 
we have run out of room for this month. 
So, that topic will be the first one we will 
tackle next time. In addition to that. we'll 
show you how to assemble the EPROM 
programmer option, and how to use our 
buffer /converter to its fullest possible ad- 
vantage. R-E 
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"My husband built it as a refuge from 
noise. air pollution, the general unrest. 
and me." 
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th e tube enve lope s. The upper
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indicated part should be inserted in the
prope r location , and should be properly
oriented. The leads should be soldered
and clipped , if appropriate . " Connect,"
as app lies to wires , implies that you are to
strip and tin the wire and insert it into the
proper hole , solder it, and clip off the
excess length. One caution: MOS devices
sho uld be handled prop erly to avoid
damage from static discharge .

The easiest way to build the buffer is to
use a printed-circuit board . You can buy
one from the source mentioned in the
Parts List, or you can etch your own. The
foil patterns for the double-sided buffer
and EPROM programmer board s are
shown in our special " PC Service" sec
tion on page 75.

To assemble the buffer board, follow
the parts-placement diagram in Fig. 4.
Install sockets for all Ie's (except the volt
age regulator), but don' t install the Ie's in
the sockets! If you are using 128-cycle
refresh 4164's , do not install sockets for
ICl7 and ICl 8, instead install a jumper
between pins 3 and 4 of the location for
ICl7 . (Ifyou're not sure what type of 4164
RAM 's you have , install the two sockets .)
Install PLI , PL2 (I4-pin) and PL3 (l0
pin) right-angle , double-row male header

plat es, and w hy yo u mi ght want to
do that in some in stances.

On so me earl y radio s, ali gn
ment was not don e using a trim 
mer capaci to r. Instead, th e last
plat e on the tuning capacitor was
divided by slots into as many as six
sections by the manufacturer (see
Fig. 3). Sections of those slotted
end plates were bent in or out to
align the tuned ci rcuits .

The bendin g of those plates
could be a tediou s operation , and
some so rt of output meter was a
big help if the job was to be done
properl y. And while som e units
provided a set screw to make the
operati on easier, many did not.
That left you to you own devices if
alignment was needed .

Note t hat even though those
secti oned end plat es are intended
to be bent, the y st ill cannot be al
lowed to touch th e stato r plat es.
As with all capacitors of this type
th e air dielectri c between th e
plates must be there. If the plates
touch , you w ill sho rt the capacitor
ju st as if you shorted the fo il in a
paper capacitor.

strips on the board . If you plan to wire
your computer and printer cables directly
to the board-s-or if you plan to use chassis
connectors on the back pane l-do not in
stall those header connectors. But if you
plan to use the EPROM programmer
board, then install PL4, a 12-pin header.
Note that there are only 10 holes in the
board for that connector! The right-angle
part of the first two pins should be cut off.
The bottom pin is left unconnected , but
the top pin must be conn ected to the
source of 9 volts AC indicated in Fig. 4 .

Next install the fuse clips and the fuse .
Install Dl , keeping in mind that it 's polar
ized . Install the resistors , noting that most
are mounted vertically; they will not fit if
mounted horizontally.

Next install all of the capaci tors except
Cl. When installing C3, C4, C5 and C6,
do not cut off the leads because they'll
connect to the 5-volt bus. Instead, slip
tubing over them, bend them down and
install in the holes near pin 9 of the IC 's on
the solder side of the board . That's done to
place the decoupling capaci tance as close
as possible to the power and ground pins
of those FC's. Next, install the crystal, and
the voltage regu lator and its heatsink.
Finish up the board by installing CI, spac
ing it 3/16" away from the board . That will
allow j ust enoug h cleara nce for the
mounting screw near C l.

At this point in time, all of the on-board
components should be mounted . Our next

Incid ently, the typ e of capacitor
shown in Fig. 3 is calle d a gang
capacitor. It features several t un
ing capacitors on a sing le shaft.
Such capacitors we re not always
used on th e oldest sets. If yo u are
lucky eno ug h to get a real " an
tique" ant ique radio, it mi ght have
up to fiv e tuning capacito rs. Each
of those had its own shaft and di al.
As you mi ght imagine, back then it
was an evening's proj ect ju st to
tune in a stat ion .

Help!
I recently heard from a fell ow

col lector who is in need of a power
transformer for a Sylvania Model
29 electric tube tester. If any of you
out th ere can help, plea se write
and I will forward the informat ion
to him .

By the way, it goes w ithout say
ing that I'm always glad to hear
from fellow antique radi o enthusi
asts and collectors. Just write to
me in care of this magazine and if
you require a personal repl y,
p lease enclose a stamped self-ad
dressed envelope . R-E
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panel mounted switches . Unfortunately,
we have run out of room for this month .
So , that topic will be the first one we will
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programmer option, and how to use our
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DRAwl NG 

BOARD 
Designing with dynamic RAM's 

THE MORE THAT YOU MESS AROUND 
with memory, the more uses you 
find for it. And the more uses you 
find, the more memory you want. 
That kind of reasoning led to the 
development of the Dynamic RAM 
(DRAM). Computers, for example, 
are memory- hungry machines, 
and every IC manufacturer has 
jumped into the race to develop a 
memory that packs more storage 
in less space. 

At first glance, DRAM seems to 
be the answer to everybody's 
memory problems. The cost per 
bit of storage is much lower than 
that of static RAM, and manufac- 
turers are constantly finding new 
ways to stuff more storage space 
into a standard package. 

In no time at all, DRAM went 
from 16K to 256K per package. 
While the initial cost per unit was 
high, prices have dropped dramat- 
ically. For instance, the price of a 
4164, 64K x 1 DRAM went from $50 
to about $5 in less than 5 years! 

With all obvious advantages of 
DRAM -p enty of storage, small 
packages, all at a reasonable 
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price -why doesn't everyone use 
them? The answer is that they're a 
pain in the neck to use. Unless 
mountains of memory is an abso- 
lute necessity, you can save your- 
self plenty of brain damage by 
sticking to the reliable static RAM. 

Using dynamic RAM 
There are two main hassles that 

must be dealt with to use DRAM's: 
data refresh and address multi- 
plexing. The former is a con- 
sequence of the way data is stored, 
and the latter is a result of practical 
considerations. 

When you start talking about 
packing up to 256K of storage (for 
now) in a single IC, you're rapidly 
going to run out of available pins. 
To illustrate, take a look at a 4164 
and count the number of pins 
needed to make it work. 

FIG.2 

Since 4164 is organized in an 8K 
by 8K matrix, sixteen address lines 
are needed (8 rows and 8 columns) 
to access any particular bit in the 
matrix. Add to that pins for the I /O, 
power, ground, and a read /write 
control and we wind up needing 21 

pins for a bare -bones memory. 
Obviously, more pins are 

needed as storage capacity is in- 
creased. IC designers came up 
with a way to cut the pin count by 
using address multiplexing. That 
means that the internal row and 
column decoders are connected 
to the IC's address pins. The de- 
coders are really latches that are 
controlled by the Row Address 
Strobe (RAS) and Column Address 
Strobe (CAS) pins on the IC. 

That may sound complicated, 
but if you look at Fig. 1, you'll have 
a much clearer understanding. Al- 
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Using dynamic RAM
There are two main hassles that

must be dealt with to use DRAM's:
data refresh and address multi
plexi ng. The former is a con 
sequence of the way data is stored,
and the latter is a result of practical
considerations.
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with memory, the more uses you
find for it . And the more uses you
find, the more memory you want.
That kind of reasoning led to the
development of the Dynamic RAM
(DRAM ). Computers, for example ,
are memory-hungry machines ,
and every IC manufacturer has
jumped into the race to develop a
memory that packs more storage
in less space .

At first glance, DRAM seems to
be the answer to everybody's
memory problems . The cost per
bit of storage is much lower than
that of static RAM , and manufac
turers are constantly finding new
ways to stuff more storage space
into a standard package .

In no time at all, DRAM went
from 16K to 256K per package .
While the initial cost per unit was
high, prices have dropped dramat
ically. For instance, the price of a
4164, 64K x 1 DRAM went from $50
to about $5 in less than 5 years!

With all obvious advantages of
DRAM-plenty of storage , smal l
packages, all at a rea sonable
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though address multiplexing 
makes things theoretically simple, 
it creates nightmares from a prac- 
tical point of view because of the 
very strict timing requirements. 
Things are further complicated by 
the second DRAM hassle -memo- 
ry refresh. 

DRAM uses tiny capacitors as 
memory- storage elements. But 
the charge on any one cell leaks 
quickly. Therefore, each cell must 
be refreshed at least once every 
two milliseconds. 

There are three basic ap- 
proaches to successfully using 
DRAM -gates only, dedicated 
IC's, and microprocessors. The 
first two approaches are similar. If 
you use only gates to take care of 
the basic RAM requirements, the 
block diagram of your circuit will 
be similar to Fig. 2. Notice that the 
system- address bus has been split 
into separate row and column 
lines going to the memory matrix. 

Most modern DRAM's are set up 
so that when a cell is accessed in a 

particular row, the entire row of 
cells is automatically refreshed. If 
your circuit accesses each row 
often enough to meet the refresh 
requirements, then you don't have 
to worry about that problem. That 
kind of "hidden" refresh is the 
simplest solution to the whole 
problem. 

But, not all circuits meet those 
requirements so the problem of 
refresh has to be (excuse the pun) 
addressed directly. In Figure 2, the 
row portion of the address bus 
goes through an 8 -pole, double - 
throw switch that's controlled by a 

MEMORY REQUEST line. When that 
line is inactive, RAS (ROW ADDRESS 

SELECT) is enabled, read is selected, 
and the memory- address pins are 
connected to the output of the 
counter by the refresh switcher. 

That counter cycles over and 
over at a rate fast enough to refresh 
the memory. When the memory is 
accessed, the correct address is 
put on the address bus; the re- 
fresh switcher disconnects the 
counter, and feeds the row infor- 
mation to the row /column switch - 
er. The row and column data is 
clocked into the memory by the 
system logic that controls the row/ 
column select, and the appropri- 
ate data is stored in the output data 

latch. As soon as that happens, the 
memory- request line shifts back to 
the refresh setup. 

If things are done too slowly, too 
quickly, or out of logical se- 
quence, you'll probably lose your 
data and you're guaranteed to lose 
your temper. And that brings us to 
an unwritten law that should be 
immediately jotted down: You 
can't design with DRAM without 
using a data sheet. 

The complexity of using DRAM 
has brought about a series of 151 

IC's designed to take care of the 
whole business. Among those IC's 
are the 3200 series from Motorola 
and Intel, which contain all the cir- 
cuitry needed to handle the re- 
fresh and address multiplexing 
requirements of mainstream 
DRAM's. 

At a cost of under $10, they can 
go a long way toward simplifying 
your memory- support circuitry. 
You should remember, however, 
that it's possible to do the whole 
job with a handful of logic IC's as 
well. For a first -time designer or 
experimenter, it's better to use the 
gates -only approach. It's a good 
exercise in digital design. 

Most DRAM's generate valid 
data as soon as the addressing is 
completed, but lack the chip -se- 
lect controls found in static RAM. 
As a result, three -state latches or 
some other type of arrangement 
are always necessary to manage 
the data from the memory. That's 
particularly true if data has to flow 
two ways on the system data bus. 

Computers are always loaded 
with bidirectional buffers and driv- 
ers since data is constantly going 
to and from the memory. The last 
method for massaging DRAM 
brings us to the next topic that 
we'll cover -microprocessors. In- 
stead of using tons of gates or ded- 
icated IC's, the whole problem can 
be handled with a microprocessor 
and a little software. 

In fact, some microprocessors, 
like the Z80, have built -in routines 
for refreshing DRAM. People con- 
stantly forget that computers are 
only one special application for 
microprocessors. When we come 
back next time, we'll see how they 
can be used to control RAM, key- 
boards, power supplies, and even 
the light on the back porch. R -E 
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th ou gh address mul t ipl exin g
makes things theo ret ically simp le,
it creates nightmares from a prac
tical point of view because of the
ver y st rict t im in g requirem en ts.
Things are further co mplicated by
th e seco nd DRAM hassle-memo
ry refr esh.

DRAM u ses tiny cap aci tors as
mem ory-st o rage elem ents. But
the charge on anyone cell leaks
quickly. Therefore, each cell mu st
be refreshed at least once every
two mill isecond s.

Th ere a re t hree basic ap 
proach es to successfully usin g
DRAM-gat es only, dedicated
lC's, and mi cro p ro cesso rs. Th e
first two app roaches are simil ar. If
you use on ly gates to tak e care of
the basic RAM requ irements, th e
block di agram of you r circuit w ill
be simi lar to Fig . 2. Notice th at the
syst em-add ress bus has been spli t
into separate row and co lum n
lines go ing to the memory matri x.

Most mod ern DRAM'sare set up
so t hat w hen a cell is accessed in a
parti cul ar row, the entire row of
cell s is automati cally refre shed . If
your circui t acce sses eac h row
often enou gh to meet the ref resh
requirem ents, then you don 't have
to worry about t hat problem. That
kind of "h idden" refresh is th e
simplest so lut ion to th e w ho le
problem.

But , not all circuits meet th ose
req uirements so the problem of
refresh has to be (excuse the pun)
addressed directl y. In Figure 2, th e
row porti on of the address bu s
goes throu gh an 8-pole, double
throw switch that's controll ed by a
MEMO RY REQUEST line. When that
line is in act ive, RAS ( ROW ADDRE SS

S ELECT) is enab led, read is selected ,
and the memo ry-add ress pins are
conn ected to the output of th e
counter by the refresh switc he r.

That co unter cycles over and
over at a rate fast enough to refresh
the mem ory. When the memory is
acce ssed , the correct address is
put' on the address bu s; the re
fre sh switc her disconn ect s the
counter, and feeds the row in for
mation to the row/column switc h
er. The row and column data IS
clocked into t he memory by the
system logic that control s the row/
column select, and the appropri
ate data is stored in the output data

latch. As soon as that happens, the
memory- request li ne shifts back to
the refre sh setup.

If th ings are done too slowly, too
quickl y, or out of lo gical se
qu ence, you' ll probab ly lose yo ur
data and you're guaranteed to lose
yo ur temper. And that brings us to
an unwritten law that shou ld be
immediately jotted d own: You
can't des ign w it h DRAM w itho ut
using a data sheet.

The complexity of usin g DRAM
has brought about a ser ies of LSI
lC's desig ned to take care of the
who le busi ness. Amo ng th ose lC's
are t he 3200 ser ies fro m M otorola
and Inte l, w hich co ntain all th e cir
cu it ry needed to handl e t he re
fr esh and add ress mu ltipl exing
requireme nts of mai ns t re am
DRAM's .

At a cost of un der $10 , they can
go a long way toward simplifying
yo u r memory-suppo rt c i rc u it ry.
You should remem ber, however,
that it's poss ib le to do the w ho le
job with a hand fu l of logic lC's as
well. For a first-t ime designer o r
experimenter, it's bette r to use the
gate s-only approach . It's a good
exercise in d igital design .

Most D RAM 's ge nerate val id
data as soon as the add ressing is
completed, but lack th e chip-se
lect contro ls fo und in stat ic RAM.
As a resu lt , three-state latches or
some other type of arrange ment
are always necessary to manage
the data fro m the me mo ry. That's
particu lar ly t ru e if data has to flow
two ways on the system data bus.

Computers are always loaded
wi th bidirect io nal buffers and driv
ers since data is co nstan tly go ing
to and from the memory. The last
method for massaging DRAM
brings us to the next to pic t hat
we'll cover- microprocesso rs. In
stead of using tons of gates or ded
icated lC's, the whole prob lem can
be handled with a microprocessor
and a little software.

In fact, some microprocessors,
li ke the Z80, have bu ilt- in rout ines
for ref reshing DRAM. Peop le con
stant ly forget that compute rs are
only one special app lication fo r
microprocessors. W hen we come
back next t ime, we' ll see how they
can be used to co ntro l RAM, key
boards, power sup plies, and even
the light on the back porch. R-E
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STATE OF 
SOLID STATE 
A new COMFET 
THE WORLD'S FIRST P- CHANNEL COM- 
FET has been announced by RCA's 
Solid -State Division and RCA Labs 
at Princeton, NJ. The new COMFET 
(Conductivity Modulated Field - 
Effect Transistor) complements 
the N- channel COMFET. (See the 
September 1984 issue of Radio - 
Electronics for more on that de- 
vice.) Switching speed, forward 
blocking voltage, and on- resis- 
tance characteristics are similar for 
the N- and P- channel types. 

An unusual feature of the P- 

channel COMFET is that its chip 
area is the same as that of the N- 
channel device. Normally, in con- 
ventional MOSFET technology, the 
P- channel devices require a larger 
chip area than N- channel devices 
because of the mobility of "holes" 
(the primary current carriers) is 
less than the mobility of electrons 
(the primary current carriers in a 

conventional N- channel MOSFET). 
In the new device, the con- 

ductivity modulation effect nul- 
lifies the mobility factor, permit- 
ting both chips to have the same 
on -state resistance with the same 
size die. Since they have identical 
active areas, their input capaci- 
tances are identical, thus permit- 
ting their use in complementary 
applications found in many types 
of power -control circuits. The P- 

channel device can also be used 
alone in variety of power- switch- 
ing applications. 

Another noteworthy charac- 
teristic of the P- channel COMFET 
is its extremely low DC on- resis- 
tance (0.35 ohm at 20 amps) at for- 
ward blocking -voltages between 
200 and 400 volts (see Fig. 1). That is 
the lowest on- resistance of any P- 

channel power MOSFET, including 
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those with blocking voltages of 
only 100 volts. Furthermore, its on- 
resistance can be as much as 25 
times lower than that of a con- 
ventional P- channel MOSFET hav- 
ing a comparable blocking volt- 
age. 

Generally, a COMFET and a con- 
ventional power MOSFET operate 
in basically the same manner. 
However, in a conventional 
MOSFET, the on- resistance in- 
creases with the increasing drain - 
to- source voltage capability. That 
limits its use as a power- switching 
device above 200 volts. In a COM- 
FET, that limitation is negated by 
greatly increasing the conductivity 
of the epitaxial drain region 
through the injection of minority 
carriers due to the additional P- or 
N -type substrate. Now, in a typical 
N- channel COMFET, the on- resis- 
tance is typically about 'Ao that of a 

conventional MOSFET with the 
same chip area, and maybe as little 
asY2s of that value. 

DC /DC converter /inverter 
The 517660, from Siliconix, is a 

highly efficient low- voltage CMOS 
DC /DC power converter /inverter 

ROBERT F. SCOTT 

intended for use as a voltage inver- 
ter. However, with the addition of a 

few components, the inverter cir- 
cuit can be rearranged to provide 
several voltage levels at once. Volt- 
age inversion, voltage doubling, 
supply splitting, and simultaneous 
inversion and doubling are possi- 
ble with the device. 

The SI7660 operates as a low - 
cost negative power supply for 
low- current applications, and it is 
less expensive, smaller, and uses 
fewer parts than a dedicated nega- 
tive power supply. With the addi- 
tion of only two capacitors and a 

small -signal diode, the device per- 
forms voltage conversion for an in- 
put range of +1.5 to +10.0 volts to 
a complementary output range of 
1.5 to 10.0 volts. 

The device's output source -re- 
sistance is low and allows a drain 
current of up to 40 mA with a 5 -volt 
input. The low output source -re- 
sistance provides high conversion 
efficiency -95% at 10 mA or 99.7% 
with no load. 

The 517660 contains a voltage 
regulator, R -C oscillator, voltage - 
level translator, four power MOS 
switches, and a logic network on a 

single IC. The logic network 
senses the most negative voltage 
in the device and ensures that the 
output N- channel switch sub- 
strates are not forward- biased. The 
oscillator, when unloaded, oscil- 
lates at a nominal frequency of 12 

kHz for an input supply voltage 
range of 1.5 to 10.0 volts. The osc 
terminal may be connected to an 
external capacitor to lower the fre- 
quency, or it may be driven by an 
external clock. The iv terminal 
may be tied to ground to bypass 
the internal regulator and improve 
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in tended for use as a voltage inver-
. ter. However, with the addition of a

few components, the inverter cir
cuit can be rearranged to provide
several voltage levels at once. Volt
age inver sion , voltage doubling,
supply splitt ing, and simul taneou s
inversion and doubling are po ssi
ble w it h the device.

The 51 7660 operates as a low
co st negat ive power supply fo r
low-current applications, and it is
less expen sive , smaller, and uses
fewe r parts than a dedicated nega
tive power supply. With the addi
ti on of only two capacitors and a
small-signal diode, the device per
fo rmsvol tage conversion for an in 
put range of + 1.5 to +10.0 volts to
a complem entary output range of
-1 .5 to -10.0 volts.

The device's output sou rce-re
sistance is low and allows a drain
current of up to 40 mA with a 5-volt
input. The low output source-re
sistance provides high conversion
efficiency-95% at 10 mA or 99.7%
with no load .

The 51 7660 contains a voltage
regul ator, R-C oscillator, vo ltage
level t ranslator, four power MOS
switches, and a logic network on a
sin gl e l C . The log ic network
senses the most negative vo ltage
in th e device and ensures that th e
outpu t N-ch ann el switch sub 
st rates are no t forward-b iased . The
osci llator, w hen unl oaded, oscil
lates at a nominal frequency of 12
kHz fo r an input supply vo ltage
range of 1.5 to 10.0 vo lts. The osc
te rminal may be connected to an
exte rnal capacitor to lower the fre
qu ency, or it may be driven by an
ext ern al cl o ck. The LV terminal
may be tied to ground to byp ass
th e internal regulator and improve
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those w it h bl ockin g vo ltages of
on ly 100 volts. Furth ermore, its on
resistance can be as much as 25
times lower th an that of a con
vent ional P-channel MOSFET hav
in g a comparabl e bl ocking vol t
age.

Gene rally, a COMFET and a con
vent io nal power MOSFET operate
in basicall y th e same manner.
H o w ev e r, in a conventional
MOS FET, th e o n- res is tance in
creases w ith the in creasin g drain
to-source vo ltage capabili ty. That
li mi ts its use as a power-switching
device above 200 volts . In a COM
FET, that limitat ion is negated by
great ly increasin g th e co nd uctiv ity
of the ep itax ia l d rain reg i o n
through the in ject ion of minority
carr iers due to the additional P- or
N-type subst rate . Now, in a typical
N-chan nel CO MFET, th e on -resis
tance is typ ically about Y10 th at of a
co nventio na l MOS FET w ith the
same chi p area, and maybe as littl e
as 1125 of that value .

DC/DC converter/inverter
The 517660, fro m Sil icon ix, is a

hi ghl y ef f ic ient low-voltage CMOS
DC/DC power co nve rte r/ inver ter

T HE WORLD'S FIRST P-CHANNEL COM

FET has bee n announced by RCA's
Solid-State Divisio n and RCA Labs
at Princeton, Nj . The new COMFET
(Conductivity Modu lated Field
Effect Trans istor) comp le me nts
the N-channel COMFET. (See the
September 1984 issue of Radio
Electronics for more on that de 
vice .) Switching speed, forward
blocking voltage, and on -resis 
tance character istics are similar fo r
the N- and P-channel types.

An unusual feature of the P
channel COMFET is that its chip
area is the same as that of the N
channel device . No rmally, in con
ventional MOSFET techno logy, the
P-channel devices req uire a larger
chip area than N-c han nel devices
because of the mobility of " ho les"
(t he primary current car rie rs) is
less than the mobi lity of electrons
(the primary current carrie rs in a
conventional N-channel M O SFET).

In the new device, t he con
ductiv ity modulation effect nu l
lifi es the mobi lity facto r, perm it 
ting both chips to have the same
on-state resistance with the same
size die. Since they have ident ical
active areas , the ir input capaci 
tances are identical , thus permit 
t ing their use in comp lementary
applications found in many types
of power-control ci rcuits . The P
channel device can also be used
alone in variety of power-switch
ing appl icat ions.

Another noteworthy charac
teristic of the P-channel COMFET
is its extremely low DC on -resis
tance (0.35 oh m at 20 amps) at for
ward b lock ing-vo ltages between
200 and 400 vo lts (see Fig. 1). That is
the lowest on -resistance of any P
channel power MOSFET, inclu ding
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low- voltage operation. At +3.5 to 
+10.0 volts, the regulator is made 
operational by leaving the iv pin 
open. 

The 517660 is available in TO -99 
and 8 -pin DIP packages. In 100 - 
piece lots, the cost is $2.73 each for 
TO -99- packaged units; as an 8 -pin 
DIP, the cost is $1.89 each. -Sil- 
iconix Inc., 2201 Laurelwood Road, 
Santa Clara, CA 95054 

Transistor Selection Guide. 
Ferranti's 6 -page MOSFET Selec- 

tion Guide and Cross Reference 
List offers design data on comple- 
mentary N- and P- channel tran- 
sistors. Arranged as an easy -to- 
read chart, it provides data on key 
parameters of over 150 MOSFET- 
devices in TO -92, TO -39, TO -220, 
and TO -3 packages. 

Included in the guide are low - 
voltage threshold devices for tele- 
communications, superfast (1 -ns) 
switching devices, and high -volt- 
age, low- leakage devices for use in 
test instruments. It also contains 
key parameters of the various de- 
vices covered, among those speci- 
fications are: continuous current, 
ID; breakdown voltage, BVoss, 
and on- resistance, Ros or,r 

The guide also includes a cross - 
reference to help the user in se- 
lecting equivalent or near- equiv- 
alent devices.- Ferranti Semicon- 
ductors, 87 Modular Ave., Com- 
mack, NY 11725 

New power MOSFET family 
RCA has introduced a new fam- 

ily of power MOSFET's designed to 
operate directly from logic supply - 
voltage levels of +5 volts. Called 
logic -level power MOSFET's or 
L2FET devices, they are the first de- 
signed specifically to produce full - 
current outputs with a 5 -volt gate 
drive. 

The new L2FET family includes 
32 N- channel devices with current 
ratings ranging from 1 to 15 am- 
peres, and Voss ratings ranging 
from 50 to 200 volts. The devices 
are available in TO -3, TO -39, and 
TO -220 packages. Prices in 100 - 
piece lots range from about $0.75 
to $4.00. For copies of the L2FET 
data sheet, call RCA's toll -free 
number: 1 -800 526 -2177: or write 
RCA, Solid State Div., Route 202, 
Somerville, NJ 08876. 

Fast- turn -ofF SCR's 
Recently Motorola introduced a 

series of SCR's that can turn off ten 
to twenty times faster than stan- 
dard types. This latest line of 
SCR's, available in TO -220 pack- 
ages, consists of 28 devices in- 
cluded in the MCR2080 -A (8 amps) 
and MCR2150 -A (15 amps) series 
with repetitive reverse voltages 
ranging from 200 to 800 volts. The 
maximum turn -off time is 4.0 µs 
for devices in the MCR2150 -A se- 
ries and 6.0 p.s for those in the 
MCR2080 -A series. The turn -off 
time for the non -"A" devices is 
10µs. Prices for the 8 -amp, 200 -volt 
version start at $0.87 in 100 piece 
lots, and range up to $4.84 for a 15- 
amp, 800 -volt part. -Motorola 
Semiconductor Products Inc., PO 
Box 20912, Phoenix, AZ 85036. 

Op-amp power buffer 
The LT1010 is a fast op -amp buff- 

er that has unity voltage gain but 
can amplify an op -amp's output 
current from typically +10 mA to 
+150 mA. It makes fast amplifiers 
less sensitive to capacitive load- 
ing, reduces thermal feedback in 
precision DC coupled amplifiers, 
and is recommended for a number 
of fast and slow applications. 

When incorporated within the 
op -amp's feedback loop, the buff- 
er can isolate almost any reactive 
load. Applications include driving 
headphones or long cables, 
powering small motors, operating 
proportional actuators, and use in 
operational amplifier based power 
supplies. 

The LT1010 has a 20 -MHz band- 
width and a 100 V /µs slew rate. Its 
quiescent current is 5 mA, while its 
output can swing ±10 volts into a 
75 -ohm load. It maintains its inher- 
ent high stability while working 
into capacitive loads exceeding 1 

p.F. The device operates from a sin- 
gle supply of at least 4.5 volts or 
from dual supplies delivering up 
to a total of ±22 volts. 

Diagrams including such ap- 
plications as track -and -hold, volt- 
age and current regulators, inte- 
grators, and power -supply split - 
ters are included in the 16 -page 
LT1010 data sheet and application 
note.- Linear Technology Corp., 
1630 McCarthy Blvd., Milpitas, CA 
95035 -7487. R -E 
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Fast-tum-ofF SeR's
Recently M otorol a introduced a

series of SCR's th at can turn off ten
to twenty t imes faste r t han stan
dard types. Thi s latest l in e of
SCR's, availabl e in TO-220 pack
ages, co nsists of 28 dev ices in 
cluded in the MCR2080-A (8 amps)
and MCR2150-A (15 amps) ser ies
with repetitive reverse vo ltages
rangin g from 200 to 800 volts. The
maximum turn-off time is 4.0 us
for devices in the M CR2150-A se
ries and 6.0 us fo r those in the
MCR2080-A series. The t urn-off
time for the non-"A" de vices is
10j.Ls. Prices for th e 8-amp, 200-volt
version start at $0.87 in 100 pi ece
lots, and range up to $4.84 fo r a15
amp, 800-vo lt part.-Motorola
Semiconductor Products Inc. , PO
Box 20912, Phoenix, AZ 85036.

Op-amp power buffer
The LT1010 is a fast op-arnp bu ff 

er th at has unity vo ltage gain but
can amplify an op -amp's ou tpu t
current from typically + 10 mA to
+150 mAo It mak es fast ampli fi ers
less sensitive to capaci tive load
ing, reduces the rmal feedback in
preci sion DC coupled amplifi ers,
and is recommended fo r a number
of fast and slow applicat ions.

When incorporated wi thin the
op-arnp's feedback loop, th e bu ff
er can isolate almost any react ive
load . Applications include drivin g
headphones or long ca b les,
powering small motors, op erating
proportional actuators, and use in
operational amplifi er based power
suppli es.

The LT1010 has a 20-M Hz band
width and a 100 V/j.LSslew rate. Its
quiescent current is5 mA, w hile its
output can swing ± 10 vo lts into a
75-ohm load . It mainta ins its inher
en t hi gh stab il ity w hi le wo rk ing
into capacitive loads exceeding 1
j.LF. The devic e operates from a sin
gle supply of at least 4.5 volts o r
from dual supplies deliverin g up
to a total of ± 22 vol ts.

Di agr am s in cl ud i ng suc h ap
pli cations as t rack-and-ho ld, vol t
age and current regulators, inte
grators, and power-supply split
ter s are included in the 16-page
LT1010 data sheet and application
note.-Linear Techno lo gy Corp. ,
1630 McCarth y Blvd. , M ilpitas, CA
95035-7487. R-E

low-voltage operation. At +3 .5 to
+ 10.0 volts , the regulator is made
operational by leaving the LV pin
open.

The 517660 is available in TO-99
and 8-pin DIP packages . In 100
piece lots, the cost is $2.73 each for
TO-99-packaged units; as an 8-pin
DIP, the cost is $1.89 each.-SiI
iconix Inc., 2201 Laurelwood Road,
Santa Clara, CA 95054

Transistor Selection Guide.
Ferranti 's 6-page MOSFET Selec

tion Guide and Cross Reference
List offers design data on comple
mentary N- and P-channel tran
sistors . Arranged as an easy-to
read chart, it provides data on key
parameters of over 150 MOSFET
devices in TO-92, TO-39, TO-220,
and TO-3 packages.

Included in the gu ide are low
voltage threshold devices fo r tele
communications, superfast (1-ns)
switching devices, and high-volt
age, low-leakage devices for use in
test instruments. It also contains
key paramete rs of the various de
vices covered, among those speci 
fication s are: continuous current,
ID; breakdown voltage , BVDss,
and on-resistance, RDS(on)'

The guide also includes a cross
reference to help the user in se
lecting equivalent or near-equiv
alent devlces .s--Ferranti Semicon
ductors, 87 Modular Ave ., Com
mack , NY 11725

New power MOSFET family
RCA has introduced a new fam

ily of power MOSFET's designed to
operate directly f rom logic supply
voltage levels of + 5 volts. Called
logic-level power MOSFET's or
L2FET devices, they are th e first de
signed speci fically to produce full
cu rrent outputs with a 5-vo lt gate
drive.

The new L2FET family includes
32 N-channel devices with current
ratings ranging f rom 1 to 15 am
peres , and VDSS ratings ran ging
from 50 to 200 volts. The devices
are available in TO-3, TO-39, and
TO- 220 packages . Prices in 100
pi ece lots range fro m about $0.75
to $4.00. For copies of the L2FET
data sheet, call RCA's toll-free
number: 1-800 526-2177 : or w rite
RCA, Solid State Div., Route 202,

I Somerville, NJ 08876.
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SERVICE 

CLINIC 
Troubleshooting sync problems 

IN RUMMAGING THROUGH THE OLD 
mailbag, I find that many of our 
readers are experiencing diffi- 
culties related to sync signals. Al- 
though we have covered that 
subject before, it appears that it's 
time to go over it again. 

In your letters, several of you 
have provided voltage readings, 
etc., but make no mention of the 
sync waveforms: For sync -related 
problems, an oscilloscope is one 
instrument that's almost indispen- 
sable. When symptoms like poor 
vertical sync, weave or hum in the 
sync, and other such problems 
show up, it's time to look at the 
sync waveform. (That's before you 
draw any conclusions as to its 
cause.) A scope is the only instru- 
ment that allows you to view the 
waveforms. And since you've got 
to see the signals before you can 
tell anything about them, the 
scope is the only way to go. 

I'm not saying that it's impossi- 
ble to fix a sync problem without a 
scope, only that the job is easier 
with one! The scope lets you see 
what the sync separator is doing, 
and whether the correct signal is 
being sent to the points where it's 
needed. No other instrument can 
do that. 

Repairing sync problems 
When correcting troubles that 

appear to be sync related, use your 
scope to make sure that all the in- 
puts to the sync separator are cor- 
rect. The proper amplitude is 
usually shown on the schematic. 
(The horizontal sync is governed 
by the phase of the signal, while 
the vertical sync depends on its 
amplitude.) 

BLACK LEVEL 

HORIZONTAL SYNC 

VERTICAL SYNC HUM 

01111011MIE 

v 

FIG. 1 

VERTICAL SYNC. 141 -15 P -P) 
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r 

First check the signals at the out- 
put of the sync separator: That's 
where the signal first appears as 
sync only. You should use a time 
base of about 50 -Hz. That allows 
you to see the horizontal -sync sig- 
nal as a straight line (blur!) with 
the vertical sync showing up as lit- 
tle pips above it. Figure 1 shows 
the composite sync as seen at the 
output of a sync separator. 

The horizontal sync is the wave- 
form just below and parallel to the 
black level reference; the dashed 
rippling lines indicate hum in the 
sync. If there is any bending or 
ripple in the signal, look out. Rip- 
ple in the horizontal sync may 
mean that some of the 60 -Hz hum 
(from the AC line) is getting into 
the signal. Such an occurrence is 
bound to show up as weaving or 
bending in the raster. 

As for that other important sig- 

JACK DARR 
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nal, since the vertical sync is de- 
pendent on amplitude, you must 
be sure that it is high enough. If it 
is too low, you'll have rolling in the 
video and poor vertical hold. I 

have found sync troubles that 
were caused by a low video input 
to the sync separator. If the signal 
is too low, the separator can't 
shear the sync off properly. That 
usually causes vertical sync prob- 
lems, with horizontal sync OK. 

Always be sure to trace the sync 
signal through any amplifier 
stages; they too can contribute to 
vertical -sync problems. With the 
scope properly connected across 
the input to the vertical oscillator, 
turn the set's vertical -hold control 
(if there is one) until the picture 
rolls down slowly. Figure 2 should 
give you some idea of what you 
should see. It shows the vertical 
sync -the tiny squiggle riding on 
the waveform -which should 
measure about 4-5 volts peak -to- 
peak. 

If that signal is not there, find 
out why! You can always look at 
the sync, both vertical and hori- 
zontal, and see what is wrong. For 
instance if the horizontal -sync 
waveform has video in it, the video 
can be seen on the rising portion 
of the sync. Such problems are al- 
most always located in the sync 
separator. 

Video can show up in the sync 
when, for instance, the video in- 
put to the sync separator is not 
high enough to allow the sepa- 
rator to clip off the upper 25% of it, 
where the sync is found. Because 
of that, the separator cuts too 
deeply into the waveform allowing 
some of the video to sneak into the 
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nal, since the vert ical sync is de
pen dent on amplitude, you must
be sure that it is high eno ugh. If it
is too low, you' ll have rolli ng in the
vi deo and poor ver tica l hold. I
have fo und sync t ro ub les that
we re caused by a low video input
to the sync separato r. If the signal
is too low, t he sep arato r can' t
shear the sync off prope rly. That
usually causes vertical sync prob
lem s, w ith horizontal sync O K.

Always be sure to trace the sync
sig na l t h ro ug h any am p l if ie r
stages; th ey too can contrib ute to
vert ical-sync problems. Wit h the
scope p rop erl y connected across
th e in put to th e vertical osci llato r,
turn the set 's vertical -ho ld cont ro l
(if t here is one) unti l the pi ctu re
ro lls down slow ly. Figure 2 sho uld
give yo u some idea of w hat you
sho uld see. It shows the verti cal
sync-the tiny squiggle riding on
t he w avefo r m- w h i ch sho u l d
measure abo ut 4-5 vo lts peak-to
peak .

If that signal is not the re, find
out w hy! You can always look at
the sync, bo th vert ical and hori
zontal, and see what is wrong . For
in st ance if th e horizonta l-sy nc
waveform hasvideo in it, the vi deo
can be seen on the ris ing porti on
of the sync. Such prob lems are al
most always located in the sync
separator.

Video can show up in the sync
when, for in stance, the video in
put to the sync separato r is not
hi gh eno ugh to allow t he sepa
rato r to cl ip off the upper 25% of it ,
w he re th e sync is fou nd . Because
of t hat , th e separato r cuts to o
deepl y into the wavefo rm allowing
some of the vid eo to sneak into th e

FIG.2

First check the signa lsat the out
pu t of the sync separator: That's
wh ere th e signa l fi rst app ears as
sync on ly. You should use a time
base of about 50-Hz. That allows
you to see the horizontal -sync sig
nal as a straight l in e (b lur !) w it h
the vert ical sync show ing up as li t
tle p ips above it. Figure 1 shows
the composite sync as seen at the
output of a sync separato r.

The horizontal sync is the wave
form just below and parallel to the
black level ref erence; the dashed
rippl ing line s indicate hum in the
sync. If there is any bending or
ripp le in the signal , look out. Rip
p le in the horizon tal sync may
mean that som e of th e 60-Hz hum
(from the AC line) is gett ing in to
the signal. Such an oc currence is
bou nd to show up as weavin g or
bendi ng in th e raster.

As for that other important sig-

BLACK LEVEL

HO RIZONTAL SYNC \

V VERTICAL SYNC HUM___ t

IN RUMMAGING T H ROUGH TH E O LD

mailbag, I find that many of our
readers are experienc in g di ffi
culties related to sync signals. Al
thou gh we have cover ed t hat
subject before , it appe ars t hat it 's
time to go over it again.

In your letters , several of you
have provided voltage read ings,
etc. , but make no mention of the
sync waveforms: For sync-related
problems, an oscilloscop e is one
instrument th at's almost indispen
sable. When symptoms li ke poor
vertical sync, weave or hum in the
sync, and other such probl em s
show up, it's time to look at the
sync wavefo rm. (That's before yo u
draw any conclus ion s as to it s
cause.) A scope is the only in stru
ment that allows you to view the
waveforms. And since you 've got
to see the signals before you can
tell anything about them , th e
scope is th e only way to go.

I'm not saying that it 's impossi
ble to fi x a sync problem w ithout a
scope, only that the job is easier
with one! The scope lets yo u see
what the sync separator is doi ng,
and whether the correct signal is
being sent to th e points w here it 's
needed. No other in strum ent can
do that.

Repairing sync problems
When correct ing t roubles that

appearto be sync related , use your
~ scope to make sure that all the in
z puts to t he sync separato r are cor
ft rect. Th e prope r am pl i tu de is
o usual ly shown o n th e sche matic.
~ (The horizontal sync is governed
wo by the pha se of the signal, w hile
(5 the verti cal sync depend s on its
-ca: amplitude.)
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sync signal. A "dirty sync" (as that 
condition is called) can cause all of 
those mysterious cases of jitter 
(weaving, etc.) in the raster. 

So, whenever you get a set with 
really mind -boggling symptoms, 
get out the scope first and follow 
the waveform through the circuits, 
looking very closely for any and all 
of the things just mentioned. 
Once you find the point where 
trouble first shows up, then get 
out your trusty voltmeter and 
check for the correct DC voltages. 
The sync separator is one stage 
that is extremely critical as to volt- 
ages. If the schematic calls for 25 
or 112 volts at a particular point, 
make sure that that voltage is 
there. Once you've found a volt- 
age that's missing or incorrect, 
that's when you get the ohmmeter 
and start checking resistors. 

So, don't let that scope just sit 
there gathering dust. Instead, use 
it to make the most useful test of 
all on any stage -signal in vs. sig- 
nal out -the true test of whether 
any particular stage is working the 
way it should. R -E 

SERVICE 
QUESTIONS 

LOW BRIGHTNESS AND 
CONTRAST 

A Midland TV, model 10M46, has 
me completely out -foxed. The set 
shows low contrast and brightness, 
with little control over the bright- 
ness. The 40 -volt Zener diode off the 
low side of the tripler is missing. Any 
help you can give me will be deeply 
appreciated. -G.P., Los Angeles, CA 

That Zener diode is part of the 
automatic brightness limiter (ABL). 
The schematic shows it with dot- 
ted lines to suggest that it's not 
necessarily included in all models, 
so we need not concern ourselves 
with it. 

As for the brightness control, it 
varies the base voltage of the video 
emitter follower (Q700) and that, 
in turn, causes the collector volt- 
age to vary. The coupling that ex- 
ists from Q700 through Q701 and 
Q702 right on into the three color 
outputs and the kine, translates 
control movements into bright- 
ness changes. 

Start at the control itself and 

work your way forward to see 
where the voltage swing disap- 
pears. Now back to the ABL; that 
stage basically consists of Q703 
tied to the video preamp. In nor- 
mal operation, that circuit senses 
changes in beam current and influ- 
ences the bias of transistor Q701. 
So in tracking down your problem, 
look to that circuit as a possible 
trouble spot. 

SERVICING AN ELECTRONIC 
FLASH 

How can I check the SCR's in my 
electronic flash unit. I would also 
like to know how I can get a sche- 
matic of the circuit. -W.W., 
Charleston, WV 

To easily check SCR's, first con- 
nect the negative lead of an ohm- 
meter -set on the x 1 scale -to 
the cathode of the SCR and its 
positive lead to the anode. The 
meter should show an infinite 
(very high) resistance reading. 
Short the gate lead to the anode 
and observe the reading. The dis- 
played resistance should drop: A 
reading of 15-50 ohms is normal. 

With the anode still connected 
to the ohmmeter, disconnect the 
gate lead. The reading should be 
unchanged until either the anode 
or cathode is disconnected. When 
either the anode or cathode is dis- 
connected, the display should 
then return to the infinite resis- 
tance reading. As for service infor- 
mation on your unit, I can only 
suggest that you contact the man- 
ufacturer. 

PICTURE PULLING AND TEARING 
1 have a Magnavox T982 -12 chas- 

sis that shows a dark vertical bar 
running down the left side (just off 
center) of the screen, accompanied 
by pulling and tearing in the picture. 
The filters in the 148 -volt B + supply 
have been replaced. And I've also 
tried new vertical, horizontal, and 
signal modules. Please help! -R.N., 
AZ 

Have you checked the low -volt- 
age supply filters?-1 see at least 
four in the schematic. The trouble 
sounds like something that you 
might expect from a dirty supply. 
Your letter describes distorted 
waveforms coming from the hori- 
zontal module. That's another rea- 
son to look to that module for the 
cause. R -E 
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SERVICING AN ElECTRONIC
flASH

How can I check the SCR's in my
electronic flash unit. I would also
like to know how I can get a sche
matic of the circuit.-W. W./
Charleston, WV

To easily check SCR's, first con 
nect the negative lead of an ohm
meter-set on the x t scale-to
the cathode of the SCR and its
pos itive lead to the anode . The
meter should show an infinite
(very high) resistance reading .
Short the gate lead to the anode
and observe the reading . The dis
played resistance should drop : A
reading of 15-50 ohms is normal.

With the anode still connected
to the ohmmeter, disconnect the
gate lead. The reading should be
unchanged unti l either the anode
or cathode is disconnected . When
either the anode or cathode is dis
connected, the display should
then return to the infinite resis
tance reading . As for service infor
mation on your unit, I can only
suggest that you contact the man
ufacturer.

PICTURE PULLING AND TEARING
I have a Magnavox T982-12 chas

sis that shows a dark vertical bar
running down the left side (just off
center) of the screen/ accompanied
by pulling and tearing in the picture.
The filters in the 148-volt B+ supply
have been replaced. And I've also
tried new vertical, horizontal, and
·signal modules. Please help!-R.N.,
AZ

Have you checked the low-volt
age supp ly fi lters?-I see at least
four in the schematic. The trouble
sounds like something that you
might expect fro m a dirty supply.
Your letter describe s di storted
waveforms coming from the hori
zontal module. That's another rea
son to look to that module for the
cause. R-E

work your way forward to see
where the voltage swing disap
pears . Now back to the ABL; that
stage basically consists of Q703
tied to the video preamp. In nor
mal operation , that circuit senses
changes in beam current and influ
ences the bias of transistor Q701.
SO in tracking down your problem,
look to that circuit as a possible
trouble spot.

SERVICE
QUESTIONS

LOW BRIGHTNESS AND
CONTRAST

A Midland TV, model1OM46, has
me completely out-foxed. The set
shows low contrast and brightness,
with little control over the bright
ness. The 40-volt Zener diode off the
low side of the tripler is missing. Any
help you can give me will be deeply
appreciated.-G.P., LosAngeles, CA

That Zener diode is part of the
automatic brightness limiter (ABL).
The schematic shows it with dot
ted lines to suggest that it's not
necessarily included in all models,
so we need not concern ourselves
with it.

As for the brightness control , it
varies the base voltage of the video
emitter follower (Q700) and that,
in turn, causes the collector volt
age to vary. The coupling that ex
ists from Q700 through Q701 and
Q702 right on into the three color
outputs and the kine, translates
control movements into bright
ness changes.

Start at the control itse lf and

sync signal. A "dirty sync" (as that
condition is called) can cause all of
those mysterio us cases of j itter
(weavi ng, etc.) in the raster.

So, whenever you get a set with
really mind -boggling symptoms,
get out th e scope first and follow
the waveform through the circuits,
looking very close ly for any and all
of the things just mentioned .
Once you f ind the point where
trouble first shows up, then get
out your trusty voltmeter and
check for the correct DC vo ltages.
The sync separator is one stage
that is extremely critical as to volt
ages. If the schematic calls for 25
or 112 vo lts at a particu lar point,
make sure that that vo ltage is
there . Once you've found a volt
age that's m issing or incorrect ,
that's when you get the ohmmeter
and start checking resistors.

So, don't let that scope just sit
there gathering dust. Instead, use
it to make the most usefu l test of
all on any stage-signal in vs. sig
nal out-the true test of whether
any particular stage is working the
way it should. R-E
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ELECTRIC SHOCK 

continued from page 5,1 

Microshock 
Microshock is electrical shock caused 

by very small amounts of current. As is 
shown in Table I. currents of less than I 

milliampere are usually of no con- 
sequence. If a shock is delivered directly 
to the heart, however, even 20 microam- 
peres of current can be dangerous. Cur- 
rent can be delivered directly to the heart 
through a pacemaker wire. Wires for use 
with external (temporary) pacemakers 

TABLE 1- EFFECTS OF A 60 Hz ELECTRIC SHOCK 

Current 
held one second 

Etfect 
(current applied to skin, unless otherwise noted) 

20 µA 
1 mA 
5 mA 
1-10 mA 
10-20 mA 

30 mA 
75-300 mA 
5A 

Ventricular fibrillation if applied directly to the heal 
Sensation 
Maximum harmless current 
Mild to moderate pain 
May cause muscular contractions, preventing release from shock 
source 
Breathing may stop 
Ventricular fibnllation may occur 
Burns tissues 
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Build Your Own Robot 512.00 
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Radio-Electronics Annual 1983 S3 50 

`7 Radio -Electronics Annual 1984 S2 50 

. î How to Make PC Boards S2 00 
All About Kits S2 00 
Modern Elenncs (Vol 1 #1 S2 25 
April 1908) 
Electro Importing Co Catalog 54 95 
(1918) (176 pp) 
Low Frequency Receiving Techniques $6.00 
Building and using VLF Antennas 

New ideas - 42 circuits for experimenters ..S3 75 

It you need a copy of an article that is in an issue we 
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FIG. 5-IF A PACEMAKER'S LEADS acciden- 
tally contact a voltage source. it is easy to deliv- 
er a dangerous voltage (greater than 20 mA) to 
the heart. 

come out of the body through the chest 
wall or through veins that lead to an arm, 
the neck, or elsewhere (see Fig. 5). If such 
a wire were touched by a person who was 
holding onto a light switch, electric bed 
frame, television set. or other appliance. 
many microamperes could be conducted 
to the pacemaker wire. 

Many appliances will supply a good 
fraction of a milliampere to someone who 
is grounded. To see that for yourself, con- 
nect an ammeter between the metal parts 
of an appliance and ground. (Start on a 

high range to protect the meter.) Unless 
there is a very good third wire ground, 
significant currents will be measured. 

Why electrical shock occurs 
It is easy to receive an electrical shock. 

All that is required is to come into contact 
with two different voltages. Electrical 
shock can occur in a variety of settings. 
Electronics technicians and hobbyists can 
be exposed to many situations in which 
shock can occur. Capacitors and CRT's, 
for instance, store large voltages for days 
or longer. Tools hçld in the hand may 
conduct electric currents from objects 
touched. High voltages may arc across 
space to cause shocks. 

Even if you are someone who doesn't 
do much electronics work or experiment- 
ing. there are many "opportunities" 
around the house to receive a shock. 
Damaged line cords. defective ap- 
pliances. or accidents, such as dropping 
an AC- powered radio into a full bathtub, 
can quickly teach anyone about the dan- 
gers of electrical shocks. R -E 

ELECTRIC SHOCK
TABLE 1-EFFECTS OF A 60 Hz ELECTRIC SHOCK

continued from page 58

Microshock
Microshock is elec trical shock caused

by very sma ll amounts of current. As is
shown in Table I, currents of less than I
milli ampere are usu all y of no con
sequence. If a shock is delivered directly
to the heart , however, even 20 microam
peres of current can be dangerous . Cur
rent can be delivered directly to the heart
through a pacemaker wire . Wires for use
with external (temporary) pacem aker s

Current
held one second

20 fl.A
1 mA
SmA
1- 10 rnA
10-20 rnA

30 rnA
75-300 mA
SA

Effect
(current applied to skin, unless otherwise noted)

Ventricular fibrillation if applied directly to the heart
Sensation
Maximum harmless current
Mild to moderate pain
May cause muscular contractions, preventing release from shock
source
Breathing may stop
Ventricular fibrillation may occur
Burns tissues

------------------------------------------------------,

Name _

Address _

City State Zip _

MAIL TO: Radio-Electronics
Reprint Department, 200 Park Ave. South, New York, NY10003 All payments mustbe in U.S. funds
Total priceof order . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8 _
Sales Tax (New York State Residents only) 8 _
Shipping & Handling (U.S. & Canada only) (Includes FIRSTCLASS POSTAGE) 81 .00peritem 8 _

All other countries(82.00 peritem, sea mail) S _
(84.00 peritem, air mail) . . . . . . . . . . . .. . 8 _

TotalEnclosed 8 _

FIG. 5-IF A PACEMAKER'S LEADS acciden
tally contact a voltage source, it is easy to de liv
er a dangerous voltage (greater than 20 rnA) to
the heart.

come out of the body through the chest
wall or through veins that lead to an arm,
the neck, or elsewhere (see Fig. 5). If such
a wire were touched by a person who was
holding onto a light switch, electric bed
frame, television set, or other appliance,
many microamperes could be conducted
to the pacemaker wire.

Many appliances will supply a good
fraction of a milliampere to someone who
is grounded . To see that for yourself, con
nect an ammeter between the metal parts
of an appliance and ground. (Start on a
high range to protect the meter.) Unless
there is a very good third wire ground,
significant current s will be measured .

Why electrical shock occurs
It is easy to receive an electrical shock.

All that is required is to come into contact
with two different voltages. Electri cal
shock can occur in a variety of settings .
Electronics technicians and hobb yists can
be exposed to many situations in which
shock can occur. Capacitors and CRT's,
for instance, store large voltage s for days
or longer. Tools held in the hand may
conduct elect ric currents from objects
touched. High voltages may arc across
space to cause shocks.

Even if you are someone who doesn 't
do much electronics work or experiment
ing , there are many "opportuni ties"
around the house to rece ive a shock.
Dam aged lin e co rds, defecti ve ap
pliances, or accidents, such as droppin g
an AC-powered radio into a full bathtub ,
can quickly teach anyone about the dan
gers of electric al shocks . R-E
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(Jan. , Feb., March , Dec. 1981 not available)
Write in issues desired _

o Etch yourown PC boards 53.00
o Hands On Electronics #1 53.00
o REAnnual '85 82.50
o VCR Repairs 53.00
o IBM Typewriter to

(J)
oz
oa:
to
W
...J
Wa
o«a:
92 _
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MARKET CENTER 
FOR SALE 

CABLE -TV Secrets --the outlaw publication the ca- 
ble companies tried to ban HBO. Movie Channel. 
Showtime. descramblers. converters. etc Sup- 
pliers list included S8 95 CABLE FACTS. Box 711 
R. Pataskala. OH 43062 

RESISTORS '- '.W.'7W5°C F 3 cents t°°metal 
films, custom wirewounds, capacitors and other 
components JR INDUSTRIES. 5834 -H 
Swancreek, Toledo. OH 43614 

FREE catalog featuring scanner accessories. car- 
rier subcarner detectors. voice scramblers. unusual 
kits CAPRI ELECTRONICS. Route 1R Canon ( A 
30520 

CLASSIFIED AD ORDER FORM 

To run your own classified 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 INDICATE in which category of classified advertising you wish your ad to appear For 
special headings. there is a surcharge of $20.00. 
( ) Plans Kits ( ) Business Opportunities ( ) For Sale 
( ) Education Instruction ( ) Wanted ( ) Satellite Television 
( ) 

Special Category: $20.00 

PLEASE PRINT EACH WORD SEPARATELY. IN BLOCK LETTERS. 
(No refunds or credits for typesetting errors can be made unlessyou clearly print or type your 
copy.) Rates indicated are for standard style classified ads only See below for additiona' 
charges for special ads. Minimum: 15 words. 

1 2 4 5 

6 7 8 9 10 

'1 12 13 14 15(537.50) 

16 ($40.00) 17 ($42.50) 18 (545.00) 19 ($47.50) 20 (550.00) 

21 (552.50) 22 ($55.00) 23 (557.50) 24 (560.00) 25 ($62.50) 

26 ($65.00) 27 ($67.50) 28 ($70.00) 29 ($72.50) 30 ($75.00) 

31 (577.50) 32 ($88.00) 33 (582.50) 34 ($85.00) 35 ($87.50) 

We accept MasterCard and Visa for payment of orders If you wish to use your credit card to Day 'or ,,bur ad II 
in the following additional information (Sorry no telephone orders can be accepted I 

Card Number Expiration Date 

Please Pant Name 
/ 

Signature 

IF YOU USE A BOX NUMBER YOU MUST INCLUDE YOUR PERMANENT ADDRESS AND PHONE 
NUMBER FOR OUR FILES. ADS SUBMITTED WITHOUT THIS INFORMATION WILL NOT BE ACCEPTED. 
CLASSIFIED COMMERCIAL RATE: (for firms or indrv:duals offering commercial products Or services) 
S2 50 per word prepaid (no charge for zip code) ..MINIMUM 15 WORDS. 5°° discount for same ad in 6 
issues: 10 discount for same ad in 12 issues within one year. if prepaid NON -COMMERCIAL RATE: (for 
"d viduals who want to buy or sell a personal item) 52.00 per word. prepaid no minimum ONLY FIRST 

WORD AND NAME set in bold caps at no extra charge Additional bold face (not available as all caps) 50c 
per word additional 20% premium). Entire ad in boldface. add 20% premium to total price TINT 
SCREEN BEHIND ENTIRE AD: add 25% premium to total price TINT SCREEN BEHIND ENTIRE AD 
PLUS ALL BOLD FACE AD: add 45% premium to total price EXPANDED TYPE AD: 53.75 per word 
prepaid. All other items same as for STANDARD COMMERCIAL RATE TINT SCREEN BEHIND ENTIRE 
EXPANDED TYPE AD: add 25 ° premium to total price TINT SCREEN BEHIND ENTIRE EXPANDED 
TYPE AD PLUS ALL BOLD FACE AD: add 45% premium to total price DISPLAY ADS: ' _ - 

5270 00.2 2' $540 00.3 2'4-S810 00 General Information: Fre.ruency rates and prepayment 
discounts are available ALL COPY SUBJECT TO PUBLISHERS APPROVAL. ADVERTISEMENTS 
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 , August issue copy must be received by May 15th) When normal 
closing date falls on Saturday. Sunday or Holiday, issue closes on preceding working day 

Power ' 'T 
ram a; 
twtnr sr; 

Problems? ice. OLSCIIIITSI 
tonwre 

AEGIS' power conaitrom g Ed,00rnent THE SOLO 
-,o 4' PNOtactS Corr- - :,'Omen! From 

Damaging VOeape s , Down Time 

SPIKE- SPIKER 
Trwr .. ^ ses I kos . Fosf0,- , e10V /SA 
Priced F 129 OS 

LINE -SAVER 
` Slam SW Cantame 6..4.r. Corpse, 

1 

Om, 
P d Pro K 5496 00 

.. w POMP M M WPM 
-wr ^c----Pt "OM 

Naar 
6l64 AKa ad OW re \ 11N11ipi PA i1611 

SWAM NM In 
10032+ C 

two 501 6 
dl PíNN11 216 s:' 

um II VSa 

THE Intelligence Library-Restricted technical in. 
formation & books on electronic surveillance, sur- 
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 

WHOLESALE MATV CAN equipments. antenna. 
accessories. cartridges. radios. speakers. cables 
(7181897.0509. D&V1IR. 68.12110 Street. Flushing. 
NY 11375. 

1I -99 4A software hardware bargains Hard-to-find 
items Huge selection Fast service Free catalog 
DYNA. Box 690. Hicksville, NY 11801 

TUBES. new. unused Send self -addressed. stamp- 
ed envelope for list FALA ELECTRONICS. Box 
1376 -2. Milwaukee. WI 53201 

FREE Automotive Security Catalog Largest se- 
lection available Do-it-yourself pagers. alarms. 
hood locks. glass detectors Allow 4 weeks for deliv- 
ery. or for rush send St 00 AUTOMOTIVE SE- 
CURITY EQUIPMENT COMPANY. Dept 1, PO. 
Box 382. Plainview. NY 11803 

INDIVIDUAL photofact folders No 1 to no 1400. 
S3 00 postpaid LBT. 414 Chestnut Lane. East 
Meadow. NY 11554 

DESCRAMBLERS for downconverters High gain 
Send S200 RB ELECTRONICS. PO Box 643. 
Kalamazoo. MI 49005 

ELECTRONICS catalog Over 4.500 items. Parts 8 
components Everything needed by the hobbyist dr 
technician S2 00 postage 8 handling (States only). 
refundable with first $15 00 order T 8 M ELEC- 
TRONICS. Dept R. 472 East Main Street. 
Patchogue. NY 11772. (516) 289 -2520 

WANTED:. Cash for old tubes. speakers. ampli. 
fiers Western Electric, McIntosh. Marantz. RCA. 
Cunningham. Altec. JBL. Tannoy. Quad (713) 
728 -4343 MAURY. 11122 Atwell, Houston, TX 
77096 

TUBES. hard -to -find Send self- addressed stamp- 
ed envelope for list AUDIO VIDEO STOP. 7477 
Village Parkway. Dublin. CA 94568 

FREE catalog Electronic. electrical. parts. tools. 
controls. switches. relays. tech books. manuals JS 
CHRISTIANSON, INC.. 120 Oser Ave . Haup- 
pauge. NY 11788 

NEW Convert any portable television into a giant 
five loot picture screen Guaranteed Only $24 50 
QUEEN ENTERPRISES. PO Box 159, Toronto. 
Ontario M6M 4Z2 

FREE catalog 99 -cent kits- audio, video. TV. 
computer parts ALLKIT. 434 W 4th St . West Islip. 
N Y 11795 

B MODIFICATIONS 
Increase channels. range. privacy' We specialize 
in frequency expanders. speech processors. FM 
converters. PLL 8 slider tacks. how -to books. 
plans. kits Expert mail -in repairs 8 con- 
16-page catalog S2 

CBC INTERNATIONAL. P.O. BOX 
PHOENIX, AZ 85048 (602) 996- 

MARI{ET CENTER

CLASSIFIED AD ORDER FORM

To run your own classified 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 Ave nu e South, N .Y. , NY 10003

PLEASE INDICATE in w hich category of class ifi ed advertising yo u wish your ad to appear. For
special headings, there is a surcharge of $20.00.
( ) Pl a ns/ Ki ts ( ) Business Opportunit ies ( ) For Sale
( ) Educ ation / In struc ti on ( ) Wanted ( ) Satellite Tel evi si on
( )

Special Category: $20.00

PLEASE PRINT EACH WORD SEPARATELY, IN BLOCK LETTERS.
(No refunds or credits for typesetting errors can be m a de unless yo u c learly print or type you r
copy.) Rates ind icate d are for standard style classified ad s onl y. S ee below for additi onal
c ha rg es for sp ecial ads. Minimum: 15 words. \

1 2 3 4 5

6 7 8 9 10

11 12 13 14 15 ($37.50)

16 ($40.00) 17 ($42.50) 18 ($45.00) 19 ($47.50) 20 ($50.00)

21 ($52 .50) 22 ($55 .00) 23 ($57.50) 24 ($60.00) 25 ($62.50)

26 ($65.00 ) 27 ($67.50) 28 ($70.00) 29 ($72.50) 30 ($75.00)

31 ($77.50) 32 ($88.00) 33 ($82 .50) 34 ($85 .00) 35 ($87 .50)

We accept Maste rCard and Visa for payment of orders. If you wis h to use your credi t card to pay for your ad fill
in the following addit ional information (Sorry, no telep hone orde rs can be accepted .):

Card Number Expiration Date

/
Please Print Name Signature

IF YOU USE A BOX NUMBER YOU MUST INCLUDE YOUR PERMANENT ADDRESS AND PHONE
NUMBER FOR OUR FILES. ADS SUBMITTED WITHOUT THIS INFORMATION WILL NOT BE ACCEPTED.
CLASSIFIED COMMERCIAL RATE : (for firms or individuals offe ri n~ com mercial products or servi ces)
$2.50 per word prepaid (no charge for zip code) ...MINIMUM 15 WO DS. 5% discount for same ad in 6
issue s; 10% discount for same ad in 12 issues within one year; if prepaid . NON-COMMERCIAL RATE : (for
individuals who want to buy or sell a personal item ) $2.00 per word, prepaid....no minimum . ONLY FIRST
WOAD AND NAME set in bold caps at no extra charge . Additional bold face (not availab le as all caps) 50C
per word additional (20% premium). Entire ad in boldface, add 20% premium to total price. TINT
SCREEN BEHIND ENTIRE AD : add 25% premium to total price. TINT SCREEN BEHIND ENTIR E AD
PLUS ALL BOLD FACE AD : add 45% premium to total price. EXPANDEO TYPE AD: $3.75 per word
prepaid. All other items sam e as for STANDARD COMM ERCIAL RATE. TINT SCREEN BEHIND ENTIRE
EXPANDED TYPE AD: add 25% premium to total price. TINT SCREEN BEHIND ENTIRE EXPANDED
TYPE AD PLUS ALL BOLD FACE AD: add 45% premium to total price . DISPLAY ADS: 1" x 2W'-
$270.00; 2" x 2Y,-$540.00;3" x 2\14'-$810.00. General Info rmat ion: Frequency rates and prepayment
discounts are available. ALL COPY SUBJECT TO PUBLISHERS APPROVAL. ADVERTISEMENTS
USING P.O. BOX ADDRESS WILL NOT BE ACCEPTED UNTIL ADVERTISER SUPPLIES PUBLISHER
WITH PERMANENT ADDRESS AND PHONE NUMBER. Copy to be in our hand s on the 15th of the third
month preced ing the date of the issue. (i.e., August issue copy must be received by May 15th). When normal
closing date falls on Saturday, Sunda y or Holiday, issue closes on precedin g work ing day.

FREE catalog 99-cent kits- audio, video , TV ,
computer parts . ALLKIT. 434 W.4th St..-West Islip.
NY 11795 .

TI-99/4A software/hardware bargains. Hard-to-find
items. Huge selection. Fast service. Free catalog.
DYNA, Box 690. Hicksville, NY 11801.

MADE IN USA

ICSTAIIT ORDER LINE
800-514-0400

TWX501-651·1101
IN PENNA. 115-837-0700

t.a l/ or write for freeliterature.
Dealer inquires inVited.

~.

6584 Ruch Rd.. Dept. re
Bethlehem, PA 18017

Power ~=..,. sr,:::: s~:
Problems? RM. ::..:o~:

AEGISTll...PowerConditioningEquipment. .. THESOLU·
TION ! Protects Computers & High-tech Equipment From
OamagingVoltage Surges, Lost Oata, & Costly Oown Time .

SPIKE-SPIKER"
Transient Voltage Surge & Spike Suppressors & Noise

~ ~~~~:;$=: MoiMls-AII Modfls ~t«J 120VS~95

LlNE-SAV AT.

~
Standby Uninterruptible &. Emergency Power

: ~ iN Systems. Stlf·Contained Batteries. Compact
•• - Design. Completely AutomatIc.

Priced From ~95.00

WANTED :, Cash for old tubes, speakers, ampli
fiers. Western Electric, Mc intosh , Marantz, RCA,
Cun ningham, Altec, JBL, Tann oy, Quad . (713)
728-4343 . MAURY, 11122 Atwe ll, Hou ston , TX
77096.

ELECTRONICS catalog . Over 4,500 items. Parts &
compon ents. Everyth ing needed by the hobbyist or
techni cian. $2.00 post age & handling (States only),
refundable with first $15.00 order. T & M EL EC
TRONICS , Dept. R , 472 East Ma in St reet ,
Patchogue, NY 11772, (516) 289-2520 .

NEW ...Convert any portable television into a giant
five foot picture screen. Guaranteed . Only $24.50.
QUEEN ENTERPRISES, P.O. Box 159, Toronto ,
Ontario M6M 4Z2.

TUBES, hard-to-find. Send self-addressed stamp
ed envelope for list. AUDIO VIDEO STOP , 7477
Village Parkway, Dublin , CA 94568 .

TUBES, new, unused. Send self-add ressed , stamp
ed envelope for list. FALA ELECTR ON ICS, Box
1376 -2, Milwaukee , WI 53201.

FREE catalog. Electronic, electrical, parts , tools ,
controls, switches, relays, tech books , manuals. JS
CHR ISTIANSON, INC., 120 Oser Ave ., Haup
pauge, NY 11788.

FREE Automotive Security Catalog . Largest se
lecti on availab le. Do-it-yourself pagers, alarms,
hood/locks , glass detectors. Allow 4 wee ks for deliv 
ery, or for rush send $1.00. AUTOMOTIVE SE
CURITY EQUIPMENT COMPANY. Dept. 1, P.O.
Box 382 , Plainview, NY 11803.

DESCRAMBLERS for downconverters. High gain.
Send $2.00. RB ELECTRONICS, P.O. Box 643,
Kalamazoo, MI 49005 .

INDIVIDUAL phototact folders. NO. 1 to no. 1400,
$3 .00 postpaid . LBT, 414 Chestnut Lane, East
Meadow, NY 11554.

WHOLESALE MATV/CATV equipments, antenna,
accessories, cart ridges , radios, speakers, cables.
(718) 897-0509, D&WR, 68-12 110 Street , Flush ing ,
NY 11375.

THE Inte lligence Li brary- Restricted tec hnical in
formation & books on electronic surveilla nce, sur
veillance-dev ice schematics, lock-picki ng , in 
vestigat ion , weapo ns, id en ti f i c ation doc u 
ments, covert sciences, etc. The best selection
available. Free brochures. MENTOR , (Dept. Z),
135-53 No. Blvd. , Flushing, NY 11354.

FREE catalog featur ing sca nner accessories , car
rier/subcarrier detectors, voice scramble rs, unusual
kits. CAPRI ELECTRONICS, Route 1R, Canon, GA
30520.

RES ISTORS Y, W,1f.1W5% C.F. 3 cents . l %m etal
films , cus tom wi rewo unds, capac itors and othe r
co m po ne nt s. JR INDUSTRIES , 583 4- H
Swancreek, Toledo, OH 43614 .

FOR SALE
CABLE-TV Secrets-the out law publication the ca
ble companies tried to ban . HBO, Movie Channe l,
Showtime , descramblers , converters , etc . Sup
pliers list included . $8 .95. CABLE FACTS, Box 711
R, Pataskala , OH 430 62.
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Govt. SURPLUS 
ELECTRONIC 
EQUIPMENT 
CATALOG 

r New ITEMS ... New BARGAINS! 

FREE 
OFNO CATALOG DWS -85 AND 

SUPPLEMENT ADDRESS: DEPT RE 

FAIR RADIO SALES 
1016E EUREKA Iles 110% LIMA OHIO 451101 

CIRCUIT boards your artwork. quick delivery. rea- 
sonable ATLAS CIRCUITS. Dept A, PO. Box 892. 
Lmcolnton. NC 28092 (704) 735-3943 

TUNABLE notch filters. brochure, $1.00 O.K. VID- 
EO. Box 63 6025. Margate, FL 33063 (305) 
752-9202 

SECURE your home with our sound activated 
switch Easy to build Turns lights and or radio on at 
any attemped break -in and off when its safe For 
plans and parts list send $5.00 to J.R. ELEC- 
TRONICS. PO. Box 99k Marietta. GA 30061 

ASSSORTMENT 102 -Toko cods (1)144LY -120K. 
(1)E52OHN- 3000023 and (2) BKAN- K5552AXX 
transformers. (1)BF085 Sub . and (1) AC adapter 
only $15 00 For fast free shipping. use MasterCard 
VISA and call toll tree 1. 800 -821.5226, ext 426 
(orders only) or write JIM RHODES, INC.. 1025 
Ransome Lane. Kingsport. TN 37660 

CABLE -TV Source Book -a complete listing of 
suppliers for hard -to -find converters. descramblers. 
technical information. schematics and much. much 
more Full refund it not satisfied Send 54 95 to 
CABLE. Box 12505 -R. Columbus. OH 43212 

WRITE FOR 

-r -MCGEE'S 
SPEAKER & ELECTRONICS CATALOG 

1001 BARGAINS IN SPEAKERS 
toll free 1- 800.346.2433 tor ordering only. 

,901 MCGEE STREET KANSAS CITY, MO. 64101 

CATALOG:TV descramblers, microwave convert- 
ers. satellite systems. many types, kits or built. hob- 
by kits also. SI 00. MINUTE KITS. Box 531, West 
SO . Bronx. NY 10461 

TECHNICA 140 channel cable converter fully re- 
mote sound and video unit only $149 00. Jerrold 
LCC58 converter only $79 00. Jerrold DRZ450 con- 
verter 90 channel auto tuning only $89 00 All units 
carry full manufacturers warranty. specials while 
they last For catalogue send $3.00 Thanks RED- 
COAT ELECTRONICS. PO Box 28504. Jamaica. 
NY 11428 (718) 459-5088 

CABLE units Starbase $109 95 Hamlin MLD -1200. 
5109.95 OMC N -12 589 95 Z -Tac (31n3out) 
$209 95 Outdoor quality notch filters $29 95 
Please specify channel 412 or 3. when ordering Add 
5°r Shipping Personal checks require 3-4 weeks 
clearing Send SASE for product flyer to LUNAR 
ELECTRONICS. PO Box 662. Hunt Valley. MD 
21030 

GET the Blue Box Handbook' S26 00 ppd 
MONEYTREE SYSTEMS. PO Box 266. Lawton. 
OK 73502 -0266 

TUBES. name brands new. 80° off list. KIRBY, 
298 West Carmel Drive. Carmel. IN 46032 

CAR stereo. C B s radar detectors. alarms, ac- 
cessories Dirt cheap' Free catalog ELEC- 
TROMANIA. 518 Sunrise Highway. Lynbrook. NY 
11563 

ROBOTS Movit" line Easily assembled You con- 
trol Great fun, educational ELECTROMANIA. 51A 
Sunrise Highway. Lynbrook NY 11563 

CORDLESS -phone 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 MC VISA orders (808) 
395 -7458 

CABLE and Subscription -TV secret manual Build 
your own descramblers. converters -HBO. Show- 
time. Movie Channel, UHF Latest theory. sche- 
matics. instructions. suppliers Send $8 95 to 
CABLETRONICS. Box 30502R. Bethesda. MD 
20814 

ROBOT Heathkit HERO.I w arm. voice Newly as- 
sembled. tested. $1365.00 Phone, R. THORN - 
TON. (419) 226-3175. (8 -4). 

PICTURE Flyer list quality electronics surplus at 
low prices Since 1970 Send for the last 3 issues 
STAR -TRONICS Box 683. McMinnville. OR 97128 

FREE "Mint- Catalog" featuring lasers. microwave. 
stepper motors. LCD displays. CRTs Send 44 -cent 
SASE COMPUTER PARTS MART. 3200 Park 
Blvd . Palo Alto, CA 94306 (415) 493-5930 

CONVERTERS all types for all systems. Lowest 
prices anywhere. quantity discounts: dealer inquir- 
ies accepted Free catalog. PG VIDEO CORP.. 61 
Gatchell St.. Dept RE. Buffalo, NY 14212 

TUBES. TV, radio 90 off retail Send for list 
GRAY. 4415 Indianapolis. East Chicago. IN 46312 

PLANS AND KITS 
CATALOG: Hobby. radio broadcasting. CB. lowfers 
Transmitters. 'nears. active antennas. converters. 
scramblers. bugging devices. more' PANAXIS. Box 
130 -F8. Paradise. CA 95969 

DESCRAMBLER plans New design decodes 
gated sync suppressed signals- newest pilotless 
method Circuit boards. most parts from Radio 
Shack Detailed theory. drawings, schematics, in- 
structions $14 95 plus $2 00 shipping DIRIJO 
CORP.. Box 212. Lowell. NC 28098 

B. ALLEN'S 
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HOLIDAY 
70 SERIES ANALOGIDIGITAL\. 

73 S 75 

75 S 88 

77 S115 

8020B SERIES 

31/2 DIGIT DMA 

80208 $174 

80218 S139 

80228 5135 

80248 S217 

80268 S174 

VA DIGIT DMM 

8060A $305 
8062 A $257 

DIGITAL COUNTERS 

1900A (80MHz) $358 1911A (250 MHz) 

1910A (125MH7) $497 1912A (520MHz) 

REDEEM YOUR SPECIAL FLUKE REVIEW 
80TK S25-OFF COUPON AT WM. B. ALLEN 
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CALL TOLL FREE 

800 535 -9593 
LOUISIANA TOLL FREE 800 462-9520 

TOTAL ELECTRONICS CENTER OVER 70,000 ITEMS IN STOCK 

WM. B. ALLEN SUPPLY CO. INC. 
ALLEN SQUARE 

300 BLOCK NORTH RAMPART STREET, NEW ORLEANS, LOUISIANA 70112 

CIRCLE 103 ON FREE INFORMATION CARD 

New ITEMS .. New BARGAINS!
FREE SEND TODAY FOR FREE COpy

OF CATALOG WS-85 AND
SUPPLEMENT • ADDRESS: DEPT RE

FAIR RADIO SALES
10 16 E EUREKA · 80. 1105 • LIMA. OHIO· 45802

CIRCUIT boards: your artwork . quick delivery, rea
sonable, ATLAS CIRCUITS , Dept. A, P.O. Box 892,
Lincolnton, NC 28092. (704) 735-3943.

TUNABLE notch filters, brochure, $1.00. O.K. VID
EO , Box 63/6 02 5, Marga te, FL 33063. (305)
752·9202.

SECURE your home with our sound activated
switch. Easy to build. Turns lights and/or radio on at
any attemped break-in and off when it's safe. For
plans and parts list send $5.00 to J.R. ELEC
TRONICS , P.O. Box 99A, Marietta, GA 30061.

ASSSORTMENT #102- Toko coils (1)144LY-120K,
(1)E520HN-3000023 and (2) BKAN-K55 52AXX
trans formers, (l)BFQ85 Sub., and (1) AC adapter
only $15.00 . For fast free shipping, use MasterCard/
VISA and cali toli free 1-800-821-5226, ext. 426
(orders only) or write JIM RHODES, INC., 1025
Ransome Lane, Kingsport, TN 37660.

CABLE-TV Source Book-a complete listing of
suppliers for hard-to-find converters, descramblers,
technical information, schematics and much, much
more. Fuli refund if not satisfied. Send $4.95 to
CABLE, Box 12505-R, Columbus, OH 43212.

~MCGEE'S
SPEAKER & ELECTRONICS CATALOG

1001 BARGAINS IN SPEAKERS
toll free 1-800-346- 2433 for ordering only.

1901 MCGEESTREET KANSAS CITY, MO. 64108

CATALOG :TV descrambl ers, microwave convert
ers, sateliite systems, many types, kits or built, hob
by kits also, $1.00, MINUTE KITS, Box 531, West.
SQ., Bronx, NY 10461

TECHNICA 140/channel cable converter fuliy re
mote sound and video unit only $149.00, Jerrold
LCC58 converter only $79.00, Jerrold DRZ450 con
verter 90/channel auto tuning only $89.00. Ali units
carry fuli manufacturer's warranty, specials while
they last. For catalogue send $3.00. Thanks. RED
COAT ELECTRONICS, P.O. Box 28504, Jamaica,
NY 11428. (718) 459-5088.

CABLE units Starbase $109.95. Hamlin MLD-1200,
$109 .95 . OMC /N -12 $89 .95. Z-Tac (3 in30 ut)
$209 .95. Outdoor qu ality notch fil ters $29 .95.
Please specify channel #2 or 3,when ordering. Add
5% Shipping. Personal checks require 3-4 weeks
clearing. Send SAS.E. for product flyer to LUNAR
ELECTRONICS , P.O. Box 662, Hunt Valiey, MD
21030.

GET the Blu e Box Handboo k ! $26 .00 ppd .
MONEYTREE SYSTEMS , P.O. Box 266, Lawton,
OK 73502-0266.

TUBES , name brands, new, 80% off list, KIRBY,
298 West Carmel Drive, Carmel, IN 46032.

CAR stereo, C.B.'s radar detectors, alarms, ac
cessorie s. Di rt cheap! Free cata log . ELEC
TROMANIA, 51B Sunrise Highway, Lynbrook, NY
11563.

ROBOTS "Movit" line. Easily assembled. You con
trol. Great fun, educational. ELECTROMANIA, 51A
Sunrise Highway, Lynbrook, NY 11563.

CORDLESS-phone 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 , P.O.
Drawer G, Waikiki, HI 96815. MCNISA orders (808)
395-7458.

CABLE and Subscription-TV secret manual. Build
your own descramblers, converters- HBO, Show
time, Movie Channel , UHF. Latest theory, sche
matic s , instructions, sup pliers . Send $8. 95 to
CABLETRONICS, Box 30502 R, Bethesda, MD
20814

ROBOT Heathkit HERO-l w/arrn, voice. Newly as·
sembled , test ed ; $1365.00. Phone , R. THORN·
TON, (419)226-3175, (8-4).

PICTURE Flyer list quality electronics surplus at
low prices. Since 1970. Send for the last 3 issues.
STAR-TRONICS , Box 683, McMinnvilie, OR 97128.

FREE " Mini-Catalog" featuring lasers, microwave,
stepper motors, LCD displays, CRT's. Send 44-cent
SAS.E.: COMPUTER PARTS MART, 3200 Park
Blvd., Palo Alto, CA 94306. (415) 493-5930.

CONVERTERS ali types for ali systems. Lowest
prices anywhere, quantity discounts ; dealer inquir
ies accepted. Free catalog. PG VIDEO CORP., 61
Gatchell St., Dept. RE, Buffalo, NY 14212.

TUBES, TV, radio. 90% off retail. Send for list.
GRAY, 4415 Indianapolis, East Chicago, IN 46312.

PLANS AND KITS
CATALOG: Hobby, radio broadcasting, CB, lowfers.
Transmitters. Iinears, active antennas, converters,
scramblers, bugging devices, morel PANAXIS , Box
130-F8, Paradise, CA 95969.

DESCRAMBLER plans . New des ign decodes
gated sync suppressed signals-newest pilotless
method . Circuit boards, most parts from Rad io
Shack. Detailed theory, drawings, schematics, in
structions .$14.95 plus $2.00 shipping. DIR IJO
CORP., Box 212, Lowell, NC 28098.
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********* WM. B. ALLEN'S *********
HOLIDAY FLUKE BONANZA

TOTAL ELECTRONICS CENTER • OVER 70,000 ITEMS IN STOCK

WM. B. ALLEN SUPPLY CO. INC.
ALLEN SQUARE

300 BLOCK NORTH RAMPART STREET, NEW ORLEANS, LOUISIANA 70112

CIRCLE 103 ON FREE INFORMATION CARD
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BONANZA! 
ITEM E U GT 

PRICE 
í U0 uhiT 
PRICE 

RCA 36 CHANNEL CONVERTER (CH. 3 OUTPUT ONLY) 29.95 18.00 ea. 

PIONEER WIRELESS CONVERTER (OUR BEST BUY) 88.95 72.00 ea 

LCC -58 WIRELESS CONVERTER 92 95 76.00 ea 

JERROLD 450 WIRELESS CONVERTER (CH 3 OUTPUT ONLY) 105 95 90.00 ea 

SB ADD -ON UNIT 10995 58.00 ea 

BRAND NEW - TRIMODE UNIT FOR JERROLDS Call for specifics 

MINICODE (N -12) 10995 58.00 ea 

MINICODE (N -12) VARISYNC 11995 62.00 ea 

MINICODE VARISYNC W /AUTO ON -OFF 179.95 11500 ea 

M -35 B (CH. 3 OUTPUT ONLY) 139.95 70.00 ea 

M -35 B W /AUTO ON -OFF (CALL FOR AVAILABILITY) 199.95 125.00 ea 

MLD- 1200 -3 (CALL IF CH. 2 OUTPUT) 10995 58.00 ea 

INTERFERENCE FILTERS - CH. 3 24.95 1400 ea 

JERROLD 400 OR 450 REMOTE CONTROLLER 29.95 1800 ea 

ZENITH SSAVI CABLE READY (DEALER PRICE BASED ON 5 UNITS) 225.00 185.00 ea 

SPECIFY CHANNEL 2 or 3 OUTPUT 

Quantity Item Output 
Channel 

Price 
Each 

TOTAL 
PRICE 

California Penal Code 0593 -D forbids us 
from shipping any cable descrambling unit 
to anyone residing in the state of California 

Prices subject to change without notice 

Di recc DDIAIT 

SUBTOTAL 
Shipping Add 
$3 00 per unit 

COD 8 Credit 
Cards - Add 5% 

TOTAL 

Name 

Address 

State 

C Cashier's Check 

Acct N 

Signature - 

City 

Zip Phone Number 

C Money Order D COD - Visa D Mastercard 

Exp. Date 

) 

FOR OUR RECORDS 

DECLARATION OF AUTHORIZED USE - I. the undersigned. do hereby declare under 
penalty Of perjury that the products purchased will only be used on cable TV systems with 
proper authorization from local officials or cable company officials in accordance with all 
applicable federal and state laws 

Dated Signed 

CABLE -TV Converters: Jerrold products in- 

clude "new Jerrold Tri- Mode ". SB -3. 
Hamlin. Oak VN -12, M -35 -B, Zenith. and 

more. UHF Deluxe II kits. (Quantity dis- 

counts) 60 day warranty. Repairs of cable 

converters. For fast service C.O.D. orders 
accepted. Send S.A.S.E. (60 cents 
postage). or call for into., (312) 637 -4408. 
HIGGINS ELECTRONICS. 5143 W. Diversey. 

Chicago, IL 60639. No Illinois orders ac- 

cepted. 

NEW antenna inventron delivers 30dB gain when 
compared to a dipole antenna Works on 80-10 
meters for ham CB, and SWL Total parts cost 
under 525 00 and are easily obtained For complete 
construction manual send only S20 00. postpaid to 
R. CHRISTIE. 215 -28 Spencer Ave , Queens Vil- 
lage. NY 11427 

CONVERT AM FM pocket radios to receive short- 
wave. FM 2 -meter ham, police. aircraft For more 
into send SASE to HOWARD BAILEY. 115 Manor 
Place, Santa Cruz, CA 95060. 

COMMODORE kits. C -64. VIC -20 Eprom pro- 
grammer: programs 2732. 2764. 2 128. etc . 

$79 90 kit, S99 00 A&T Speech Synthesizer: In- 

cludes extensive vocabulary or create your own 
$44 90 kit, $54 90 A&T Kits include all hardware. 
software. PC boards. documentation. Specify ma- 
chine and tape or disk H&H ELECTRONICS. PO 
Box 50111, Tulsa. OK 74150 

PRINTED circuit boards, single sided 48 hour turn- 
around Lowest prices No set up charge EMCON 
PCB'S. (602) 483 -2464 

DIGITAL gauges. RPM, MPH Temp volts LED and 
bargraph Complete plans and PCB designs 
S10 00. DAVID FRANK. 125 Vaquero. Apt 031 EL 
Paso. TX 79912 

Don't let 
your lungs 
go to pot. 

SmOkinq maroluana is a lot ,lore dar>9eious 
than you think And a lot less cool 

AMERICAN 
LUNG 
ASSOCIATION 
The Christmas Seal Peoples 

S[a . pMreiiif0 by IM puW./N f a pubrt fent 
VHF UHF Zenith 'Super Z- kit in stock. compahb e 
with Z -TAC A -TAC, $179 95 The Raider UHF 
pulsewave delux audio video to your TV 
VCR, takes 30 minutes to assemble $169 95 -Scor- 
pion 25dB UHF preamp 523 95 We buy and sell 
surplus parts, give us a call or send list of items 
UPS daily. C O D welcome 515 00 min order Add 
3° b shipping MD residents 5% sales tax Cali (301) 
666 -2755 or write to SATELLITE ELECTRONICS 
CORP.. PO Box 912. Baltimore. MD 21030 

TESTER checks transistors PNP. NPN. (including 
power trans ) diodes LEDs capacitors continuity 
Build for $10 00 less Send $5 00 for plan SESTEX 
CO.. Box 23094, San Jose. CA 95153 

TV stereo adapter plans PCB also UHF gated - 
pulse descrambler with simulated stereo output 
For additional information -send SASE to 
SOKOLOWSKI. Box 150. Elmont. NY 11003 

VCR amplifier transmits VCR output to any TV in 

your home Send $24 95 for complete kit. (less 
chassis and power supply) to CAS ELECTRONICS 
1559 -J Amar Road. Suite 457. West Covina, CA 
91792 

HI -FI speaker kits. auto speaker systems and 
speaker components from the worlds finest man- 
ufacturers For beginners and experts Free liter. 
ature A&S SPEAKERS. Box 74628. Denver. CO 
80207 (303) 399-8609 

MOBILE telephone using your 2 -way radio, plans 
S9 95. parts available CURRENT DEVELOPMENT 
CORP.. Box 384. Westmoreland. NY 13490 

CABLE -TV 

Pacific Cable Company, Inc. 
73251/2 RESEDA BLVD. RESEDA, CA 91335 

(818) 716 -5914 No Collect Calls (818) 716 -5140 
IMPORTANT. WHEN CALLING FOR INFORMATION - 

Please have the make and model a of the equipment used in your area Thank You 

95 

.. ..

FOR OUR RECORDS:

DECLARATION OF AUTHORIZED USE - I, the undersigned , do hereby declare under
penalty of perjury that the produ cts purchased will only be used on cable TV systems with
proper authorization from local officia ls or cable company officia ls in accor dance with all
applicab le federal and state laws.

>
C
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cen
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CDco
ttl

DEALER
10-UNIT
PRICE

76.00 ea.
72.00 ea.

58.00 ea.
90.00 ea.

18.00 ea.

o Mastercard

24.95 14.00 ea.
29.95 18.00 ea.

Call for specifics

225.00 185.00 ea.

199.95 125.00 ea.

109.95 58.00 ea.

179.95 115.00 ea.
119.95 62.00 ea.

139.95 70.00 ea.

109.95 58.00 ea.

SPECIFY CHANNEL 2 or 3 OUTPUT

BRAND NEW - TR IMODE UNIT FOR JE RROLDS

ZE NITH SSAVI CABLE READY (DEALER PRICE 8ASED ON5 UNITS)

Name _

Address City _

State Zip Phone Number (

o Cashier's Check 0 Money Order 0 COD 0 Visa

Acct # Exp. Date _

Signature _

MLD-1 200- 3 CALL IF CH . 2 OUTPUT

JE RROLD 400 OR 450 REMOTE CONTROLLER

M -35 B W / AUTO ON -OFF CALL FOR AVAILA BILITY

INTERFERENCE FILTERS - CH . 3

M -35 B CH . 3 OUTPUT ONLY

MINICODE N-12 VAR ISYNC
M INICODE VARISYNC W / AUTO ON -OFF

RCA 36 CHANNEL CONVERTER CH. 3 OUT PUT ONLY

LCC- 58 WIRELESS CONVERTER

M INICODE N-12

JE RROLD 450 WIRELESS CONVERTER CH. 3 OUTPUT ONL
SB ADD- ON UNI T

PIONE ER W IRELESS CONVERTER OUR BES T BU

Quantity Item Output Price TOTAL
Channel Each PRICE

California Penal Code #593-0 forbids us SUBTOTAL
from shipping any cable descrambl ing unit Shipping Add

to anyone residing in the state of California. $3.00 per unit

Prices subject to change without notice.
COD & Credit

Cards - Add 5%

PLEASE PRINT TOTAL

Pacific Cable Company, Inc.
7325% RESEDA BLVD. • RESEDA, CA 91335

(818) 716-5914 • No Collect Calls • (818) 716-5140
IMPORTANT: WHEN CALLING FOR INFORMATION -

Please have the make and model # of the equipment used in your area. Thank You

TV stereo adapter plans/PCB also UHF gated
pulse descrambler with simulated stereo output.
For additional inform ation-send S.A.S.E . to
SOKOLOWSKI, Box 150, Elmont, NY 11003.

TESTER checks transistors PNP, NPN, (including
power trans.) diodes LED's capacitors continuity.
Build for $10.00/less. Send $5.00 for plan. SESTEX
CO., Box 23094, San Jose, CA 95153.

Spac e contributed by the publisher as a pub lic servic e

VCR amplifier transmits VCR output to any TV in
your home. Send $24.95 for complete kit, (less
chassis and power supply) to CAS ELECTRONICS,
1559-J Amar Road, SUite 457, West Covina, CA
91792.

Smoking marijuana is a lot more dangerous
thanyou think. Anda lot less cool.

DIGITAL gauges, RPM, MPH Tempvolts. LED and
bargraph . Compl ete plans and PCB designs
$10.00, DAVID FRANK, 125 Vaquero, Apt. # 31, EL
Paso, TX 79912.

VHF/UHF Zenith "Super Z" kit in stock, compatible
With Z·TAC/A-TAC, $179.95. The "Raider" UHF
pulsewave semi-klt, delux audiolvideo to your TV/
VCR, takes 30 minutes to assemble $169.95. "Scor
pion" 25dB UHF preamp $23.95. We buy and sell
surplus parts; give us a call or send list of items.
UPS daily, C.O.D. welcome. $15.00 min order. Add
3% shipping. MD residents 5% sales tax. Call (301)
666-2755 or write to SATELLITE ELECTRONICS
CORP., P.O. Box 912, Baltimore, MD 21030.

Don't let
your lungs
go to pot.

COMMODORE kits , C-64, VIC-20. Eprom pro
grammer: programs 2732 , 2764 , 27128, etc .,
$79.90/kit, $99.00/A&T. Speech Synthesizer: In
cludes extensive vocabulary or create your own
$44.90/kit, $54.90/A&T. Kits include all hardware,
software, P.C. boards, documentation. Specify mao
chine and tape or disk. H&H ELECTRONICS, P.O.
Box 50111 , Tulsa, OK 74150.

NEW antenna invention delivers 30dB gain when
compared to a dipole antenna. Works on 80-10
meters for ham, CB, and SWL. Total parts cost
under $25.00 andare easily obtained. For complete
construction manual send only $20.00, postpaid to:
R. CHRISTIE, 215-28 Spencer Ave., Queens Vil
lage, NY 1 ~ 427 .

PRINTED circuit boards, single sided, 48 hour turn
around. Lowest prices. No set up charge. EMCON
PCB'S, (602) 483-2464.

HI-FI speaker kits, auto speaker systems and
speaker components from the worlds' finest man
ufacturers. For beginners and experts. Free liter
ature. A&S SPEAKERS , Box 7462R, Denver, CO
80207. (303) 399-8609.

MOBILE telephone using your 2-way radio, plans
$9.95, parts available. CURRENT DEVELOPMENT
CORP., Box 384, Westmoreland, NY 13490.

CONVERT AM/FM pocket radios to receive short
wave, FM 2-meter ham, police, aircraft. For more
info send SAS.E.to HOWARDBAILEY ,115Manor
Place, Santa Cruz, CA 95060.

CABLE-TV Converters: Jerrold products in
clude " new Jerrold Tri-Mode" , SB-3 ,
Hamlin, Oak VN-12, M-35-B, Zenith, and
more. UHF Deluxe II kits. (Quantity dis
counts) 60 day warranty. Repairs of cable
converters. For fast service C.O.D. orders
accepted. Send S.A.S.E. (60 cents
postage), orcall for lnte., (312) 637-4408.
HIGGINS ELECTRONICS, 5143 W. Diversey,
Chicago. It 60639. No Illinois orders ac
cepted.
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SATELLITE TELEVISION 
BUILD your own Satellite -TV receiving system 
and save! Instruction manuals. schematics. cir- 
cuit boards, parts kits! Send stamped envelope 
for complete product listing: XANDI, Box 25647. 
Dept. 21P, Tempe, AZ 85282. 

SATELLITE TV VIEWERS 
Get t most complete weekly lisings 

Sslyd t fera 

P.O. Box 308E, Fortuna, California 95540 
800 -I38-99117 (U.S.) 800 -136417117 (WM.) 

707 -715 -5478 (ell ethers) 

SATELLITE systems 5595 00 Color catalog Si 00 
Dealer discounts STARLINK, INC.. 1122R Park 
Plaza. Huntsville. AL 35801 

UNSCRAMBLE- Canadian & American satellites 
Watch the good stuff Plans $19 95- boards & plans 
S30 00 -units completed S298 00-kits available- 
details and order forms 53 00 SCRAMCO. 8688 
Royal Drive. Noblesville. IN 46060 

SATELLITE systems and accessories Dishes. re- 
ceivers. LNAs. actuators Top brands. low prices 
55 00 catalog. BM' ELECTRONICS. PO Box 
3156. Grand Rapids. MI 49501 

SATELLITE -TV system $600.00! I II tell you how I 

did it Send S5 00 to RALTEC 2805 Carriage Ct 
Carrollton. TX 75006 

BUILD a better satellite antenna for less Com- 
mercial quality- complete plans for accurate para - 
bolic dish. 12' for smaller! Send S9 95 to 
CABLETRONICS. Box 30502R. Bethesda. MD 
20814 

SATELLITE reception systems at dealer prices 
Limited lifetime warranty on dish Contad SATEL- 
LITE TV OUTLET. INC.. 4747 W Tuscarawas 
Street. Canton. OH 44708 (216) 478 -0440 

ENJOY SATELLITE TV 
DO-IT- YOURSELF AND SAVE 
Electronic Know -hovw not required se 
Easy lo build from our plans Or tits 
Lowell prices on sate111te electronics 

'. So.! S I la cat.o9 a se s6 In / . 
Cc suote. GYM lo seawsa TOW/WO, - 

Mail today to GF1.014. Box 9108 

4% 

Missoula. MT 59807 P6 

1985 Official Satellite Directory IS Buyer's Guide. 
Hailed as the most valuable Satellite Directory & 
Buyers guide for the industry Lists over 1.000 satel- 
lite companies and thousands of products Need 
information on manufacturers. distributors. associa- 
tions. trade publications') Its all there and more For 
free information write OFFICIAL SATELLITE DI- 
RECTORY á BUYER'S GUIDE. PO Box 2772. 
Dept 202. Palm Springs. CA 92263 

SATELLITE Descramblers Lowest prices any- 
where' Dealer Inquiries welcome Send S3 00 for 
catalog We ship C O D S. STARVIEW INC.. PO 
Box 103, Rexford. NY 12148 

VIDEOTAPE. instructions for site testing assembly 
aiming tracking troubleshooting any TVRO $59.95 
Info $3 00 VIDSAT, Box 1200. M PO.. Saint John. 
N B . Canada E2L 4G7 

UNIQUE Satellite -TV Manual for dealers hobbyists 
Includes step -by -step instructions for system in- 
stallion & tuning. purchasing. marketing. complete 
list of distributors & equipment plus more Rush 
S19 95 to SATELLITE COM. NETWORK 204 W 
20th St . New York. NY 10011 

BUSINESS OPPORTUNITIES 
MECHANICALLY inclined individuals desiring 
ownership of small electronics manufactunng busi- 
ness- without investment. Write: BUSINESSES. 
92R. Brighton 11th. Brooklyn. NY 11235 

YOUR own radio station! AM, FM. cable Home 
operation possible BROADCASTING. Box 130 -F8. 
Paradise. CA 95969 

US $8.00 including disk, thousand name brand pro- 
grams for Apple. IBM -PC. details U.S. S1.00. RE- 
LIANT. PO Box 33610. Sheungwan, Hong Kong 

cere spare time investment ,.,,v, ,. :. 
oenence unnecessary BIG DEMAND ass. 
Ig electronic devices Sales handled by c 
pals Unusual business opportunity 

FREE: Complete illustrated literature 
BAITA RE-0 Box 248 

Walnut Creek Caw 94597 

HOW to start a small electronics shop at home. 
Make extra money Build as large as you want How 
to get business. manage the shop calculate profit 
Tax tips S12 95. plus S2 00 P &H WO -MACK, Box 
1651. Melbourne. FL 32902 

EDUCATION & INSTRUCTION 
LEARN how to use a computer. Train at home in 
spare time' No previous experience needed' Learn 
computer programming. computer applications and 
operations even computer games Use hundreds 
of programs already available or learn to wnte your 
own Experts explain everything in easy-to- under- 
stand language with step -by -step directions Call for 
free facts' 1-800-862-6262, extension 56 or write 
ICS COMPUTER SCHOOL. Dept DEC45. Scran- 
ton. PA 18515 

COPY of U S Navy Basic Electronic Course. 8 parts 
S5 00 each CARLTON'S ELECTRONICS. 1632 N 
Leclaire, Chicago. IL 60639 

FINEST 
SOLDER QUALITY 

SN 60/40 Rosin Core (RA) 
On. lb. Roofs 
16 sod 

1064) 
117.95 

18 rev, $8.45 
se 19 a (001 $8.95 

20 woo 10381 119.45 
21 avo (0321 $9.95 
`,y Ib. Roues 
22 swq (028) $5.95 
24 swg (0221 $7.95 
SN 62 (2% Silver) 
Rosin Core 
21 sw (0311 $19.95 

FREE freight Os 

All Orders 

Over 125 
Under $25 a00 
S2 50 per eder 
Mrsrsrr crOer 510 

FREE swlwrg rnct 
wIn eacn ()Olin(' 015010V 

cria Wry (POW vtSa 
MaCaO ir.r Spia - Call TOLL FREE 

beu r,xavro.T ,7 800.645 -4808 
111 vc 

WANTED 
INVENTIONS. ideas new products wanted' Indus- 
try presentation national exposition Call free 
(1 -800) 528 -6050. Arizona. (1 -800) 352 -0458 X831, 

TOCOM 55 plus descrambler equipment. sche- 
matics. conversion and servicing information J.P.. 
114 Evans Road. Nornstown. PA 19403 

REEL -TO -REEL TAPES 
AMPEX professional series open reel tape. 1800 -or 
2400 -feet on 7 -inch reels, used once. Case of 40. 
S45 00 101 3600 feet and cassettes available 
MasterCard Visa VALTECH ELECTRONICS, Box 
6 -RE. Rlchboro. PA 18954 (215) 322 -4866 

INVENTORS! 
CAN you profit from your idea' Cali 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 l Offices na- 
tionwide 

DO -IT- YOURSELF TV REPAIR 
NEWL...Repalr any TV...Easy. Anyone can do it 
Write. RESEARCH Rt 3. Box 601 BR. Colville. WA 
99114 

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. 

ELECTRONIC
ASS EMBLY BUSINESS

BIG
PROFIT

Start home. spare time. Investment knowledge or
experie nce unnecessary. BIG DEMAND assem
bling electronic devices. Sales handled by profes
sionals . Unusual business opportunity.

FREE: CDmp lete illustrated literature
BARTA. RE-O Box 248

Walnut Creek. Calif. 94597

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.

NEWL.Repair any TV...Easy. Anyone can do it.
Write. RESEARCH , Rt. 3, Box 601 BR. Colville. WA
99114.

REEL-TO-REEL TAPES

DO-IT-YOURSELF TV REPAIR

INVENTIONS, ideas, new products wanted! Indus 
try presentat ion /national exposit ion. Call free
(1-800) 528-6050. Arizona. (1-800) 352-0458. X831.

TOCOM 55 plus descrambler equipment. sche
matics , convers ion and servicing informat ion. J.P.,
114 Evans Road, Norristo wn , PA 19403.

AMPEX profess ional series open reel tape. 1800-or
2400-feet on 7·in ch reels, used once. Case of 40.
$45.00 . lOY> x 3600 feet and cassettes available.
MasterCardNisa. VALTECH ELECTRONICS, Box
6-RE, Richboro, PA 18954 (215) 322-4866.

COPY of U.S. Navy Basic Electronic Course, 8 parts
$5.00 each. CARLTON'S ELECTRONICS, 1632 N.
Lecla ire, Ch icago, IL 60639.

WANTED

SN 60/40 Rosin Core (RA)
One lb. Reels
16 swg !.064l $7 .95 FREE Freight On
18 swg. .04 8 $8.45 All Orders
~~~ l:gjgl ~:~ Over $25
21 swg (.032) $9 .95 Under525 add
'h lb. Reels 52.50 per order.
22 swg !.028l $5 .95 Minimum order$10.

24 s~ .022 $7 .9S FR EE Des1Ilderiag Wick
SN 62 (2% Silver) with eachpound of solder
Rosin Core • Check • Money Order • VISA
21 s~ (.03 1) $19 .95 • MasterCard "' s"."""••",,,

~~!t ulnUx.

~
" call TOLL FREE

a 800.645.4808
PO8ox668R Jen::h:l. NY11753 In N'tS15161334-2660

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 servi ce.
AMERICAN INVENTORS CORPORATION. 82
Broad Street , Dept. RE. Westfield , MA 01086. (413)
568-3753.(Not an answering service.) Off ices na-
tionwide . .

INVENTORS!

EDUCATION & INSTRUCTION
LEARN how to use a computer. Train at home in
spare time! No previous exper ience needed! Learn
computer programming, computer applications and
operations...even comp uter games. Use hundreds
of programs already available or learn to write your
own . Expe rts explain everyth ing in easy-to-under
stand language with step -by-step directions . Call for
free facts! 1·800-862-6262, extension 56 or wr ite
ICS COMPUTER SCHOOL. Dept. DEC45 . Scran 
ton , PA 18515.

HOW to start a sma ll electro nics shop at home .
Make extra money. Build as large as you want. How
to get busin ess, manage the shop, calculate profit.
Tax tips . $12.95. plus $2.00 P&H. WO·MACK. Box
1651, Melbourne , FL 32902.

US S8.00 including disk, thousand name brand pro
grams for App le, IBM-PC, deta ils U.S. $1.00, RE
LIANT. P.O. Box 336)0. Sheungwan , Hong Kong .

SATELLITE TV VIEWERS
Get the most compl ete weekly listings.

Send $1 for Simple topy. IR

!!iZj ~i,';{~0
P.O. Box 308E, Fortuna , California 955 40

loo-358 -99t'7 (U .S.) .100·556·1717 (<:, lIf.)
707 -715 -1476 (_II other.)

DO-iT-YOURSELF AND SAVE~
Electronic Know-how not required. • 1· _.

Easy 10 build from our plans or kits , " ,,-u' ..' "--.~,,, .,..,

Lowest prices on satellite electronics.~~
Send $1 fO( cata log or $8.95 for ' .
"Consumer Guide to Satelli te Television." s:::

Mail toda to: G~I.D14 , Box 9108 :>L
Y Missoula, MT 59807 P-611

YOUR own radio station! AM. FM. cable . Home
op eration possibl e. BROADCASTING. Box 130-F8,
Parad ise, CA 95969.

VIDEOTAPE, instr uctions for site testi ng, assembly
aiming. track ing troubieshoot ing any TVRO. $59.95.
Info. $3.00. VIDSAT, Box 1200, M.P.O., Saint John.
N.B., Canada E2L 4G7 .

BUSINESS OPPORTUNITIES

SATELLITE Descr amblers . Lowest pr ices any
where! Dealer inquiries welcome . Send $3.00 for
catalog. We ship C.O.D.'s. STARVIEW INC. , P.O.
Box 103, Rexford, NY 12148.

SATELLITE reception sys tems at dealer prices .
Limi ted lifetime warranty on dish . Contact: SATE L
LITE TV OUTLET, INC. , 47 47 W. Tuscarawas
Street. Canton. OH 44708. (216) 478-0440.

SATELLITE TELEVISION

SATELLITE-TV system $600.001 I'll tell you how I
did it. Send $5.00 to RALTEC. 2805 Carriage Ct. ,
Carrollton, TX 75006 .

BUILD a better satellite antenna for less. Corn
merc ial qua lity-eomplete plans for accurat e para
bo lic dish , 12 ' (or smaller ). Send $9. 9 5 to
CABLETRONICS, Bo x 30502R, Bethesda, MD
20814.

UNIQUE Satetllte-TV Manual for dealers /hobby ists.
Includ es step-b y-ste p ins tru cti on s for sy stem in
stallion & tuning. purchasing. marketing. complete
list of distribu tors & equipmen t plus more. Rush
$19.95 to SATELLITE COM . NETWORK, 204 W.
20th St., New York. NY 10011.

MECHANICALLY inclined ind ivi dua ls desiring
ownersh ip of sm all elec tronics manufactur ing busi
ness-witho ut investment. Write: BUSINESSES,
92-R. Brighton 11th , Brooklyn. NY 11235.

UNSCRAMBLE- Canadian & American satellites.
Watch the good stuff. Plans $19.95-boards & plans
$30.0o-units completed $298.0Q-kits available
details and ord er forms $3.00. SCRAMCO, 8688
Royal Drive , Nob lesvi lle , IN 46060 .

SATELLITE syste ms and accessor ies . Dishes, re
ceivers. LNA's, actuators. Top brands , low prices.
$5 .00 catalog. B&T ELECTRONICS, P.O. Box
3156. Grand Rap ids , M149501 .

SATELLITE syst ems $595.00. Color catalog $1.00.
Deal er discounts. STARLINK. INC., 1122R Park
Plaza. Huntsville. AL 35801.

1985 Official Satellite Directory & Buyer's Guide.
Hail ed as the most valuable Satellite Directory &
Buyer's guide for the industry. Lists over 1,000 satel
lite companies and thousands of prod ucts . Need
information on manufacturers, dist ributors , associa
tions . trade pub lications? Irs all there and more. For
free information . write OFFIC IAL SATELLITE DI
RECTORY & BUYER'S GUIDE. P.O. Box 2772 .
Dept. #202. Palm Springs, CA 92263.

BUILD your own Sate llite-TV receiving system
and save! Inst ructi on ma nua ls, schematics. c ir
cuit boards, parts kits ! Send sta mped envelope
for complete product listing: XANDI , Box 25647,
Dept. 21P, Tempe, AZ 85282.

•

20/$1

••,~. t· CIT -( .
,..,. ....55 -JIl' - . (l\fl ~; ; e· ·

. .....-. ._, _ J-IO

THE BEST _PRICES

ORDER TODAY-MONEY BACK GUARANTEE
o Complete Literature'" Plan. Pkg. S 14.95

of Circuit Boards 40.00
iInd K-band Microwave Oscillators (Tmnsmincrs) Call
. Spcarum (modiflCdfor we with Jammer) 259.00

hi.<1ler Spectrum Remote (modified) 259.00
odiry your Spectrum for use w/jammer 55.00

CALL or H nd tb~ (ollo "IDI Informa tion:
• lie OrdeIN • Name • ShlpplD& Add,",
• "'ymeDl: Cbeck. MODC)' Order. VISA or MC (InclUde

c.rd numbrr, explrallon dste , and slgnalurr)
SEND TO: Oreaon MICTOw. "C Inc." , 'lSIJ S.W. &rbur Blvd. II 09S

Pon la.nd. OR ml9 ORDER Ur" E: f50J) 616-6164
-Fotmnty Philip, 11IS111Jm, nl Dui,,, Co .

Radar Detectors: We highly recommend using. remote de
tector lhatis mounted 50 that nolbing is readily visable'0 either
ttie-po liet, or thieves. (A dash mount detector is an invitation
to th ie and an ;";IOI;On to police!) We aarec with Motor

rend and Au loweek tba' WHISTLER SPECTRUM is the
t det ector available, and we know of no other remote de
tor that is even in the sallie LEAGUE as the SPECTRUM

IOn;. Order the best fo ryou=/fnow. (Our d<lCClon are
read y rnodin~ for direct con nection to the jammer.)

Radar Jammer: Compact under-dash unit ca uses speed
f.adar gun to read out a percentage of your true peed, or
" hAtCverspoed you dial in. Or, nov"SCRAMBLE" mcidewiJI
~en(radar from obtaining any reading, Activated by Whir

1Ci'. E.9cOrt. o r oth er detector, Bestdefense against instant on
adar . Opera, es on both X and K bands. WARNI G: This

(It'Vie.eis not legal for use against po lice radar. and is not FCC
approved.

;rransmltt~rs: The' bean of the jammeris the microwave os
allator (trans mitter). In the past, these were very expensive.
aDd Hmiled to ani )' abo ut 100 milliwatts of power. We now
havc ou r own Lo w Cost, High Power Transmitters up to 300
malliwatts or more . Please call for prices.

•••••••••••••·...:--.:._-:...-:......:.--- - -----
...... TO ORDERz Ord er" by phOI'" or .... il\ or .. t ou r r et .. il stOl"e ,
.~r br tcAn~lh:~~xl ~b..~h~~kr.tkr~:~I~r,.cT }g~l ud. $3•
• 'UAnN?Y£! Su d f or hEE , {rUt (rf• .,..HIO\Ied fr c. eoquip . ) •

: UNITECH (80'0)343-0472 :
: . IN MASS:(S17J"UNI-TECH" :
• . 20R HURLEY ST. CAMBRIDGE, MA 02141 •
•••••••••••••••••••••••••••••
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T~~=f1..:=~==.,:;::.:;,"=:=.::;:::::,,;~.:==.:.~:~~=.c=~"'.:,l:: ::..":sc~~..:: ~~':,t;~~;:;; SERVICE CHARGES VOLUME DISCOUNT
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NEWS 
For cable accessories, 

there's no place like Sone. 

1. JERROLD RSX WIRED REMOTE' This 36 Charnel Remote features fine tuning 

control -20 toot cord -90 day warranty 

2. JERROLD JRX WIRED REMOTE This 36 Channel Remote features 20 foot cad -fine 
tuning control -90 day warranty 

3. JERROLD RSC WIRED REMOTE This 30 Channel Remctes features include 20 foot 

cord -fine tuning control -90 day warranty 
4. EAGLE EVSC -2000 REMOTE CABLE TV CONVERTER You can choose from up to 

60 cable TV Channels with this powerful unit Other features include last channel recall- lavarte 
channel scan -remote control 

5. DW -63K ELECTRONIC VIDEO SELECTOR This sophisticated video selector allows you 

to connect up to 6 different inputs and 3 outputs Features include LED monitor display -soft touch 
keyboard 

6. VIEWSTAR VSS -1000 REMOTE TV CONVERTER WITH VOLUME CONTROL 
Expand the excitement of cable TV viewing with this 67 Channel unit Features include line tuning 

control -last channel recall- remote control 
7. CABLE TV BLOCK CONVERTER Program your VCR to record one channel while you watch 

another This unit also restores control functions and tine tunes for offset channels 
8. CHANNEL SCAN WIRELESS REMOTE CONTROL A fully assembled. easy to install 

remote control for your TV Features include channel changer and illuminated channel indicator 

9. DW-42K ELECTRONIC VIDEO SELECTOR This unit can handle up to 4 different inputs 

and 2 outputs Features include LED display monitor -soft touch keyboard. 
' Factory Ralurbishsd 

rCbecl method of payment : ! VISA D MASTERCARD C 0 0 (Cash) 

Credit card number _ Expuatron date 

Signature Name - 
Address 

City _ date Z* 
Fo Ca111ef a<,ler ()lease list the desaamder used by Ku Cade Compare 

L 

Ousitrry Prtces 1 pea 3 treces 10 pieces TOW 

1 Jertoid Rsx 344 540 S35 5-' 
2 Jerrold JR S49 S44 139 s- 
3 Jerrold RSC 539 S35 130 s-' 
4 Fait EVSC S99 S89 ST9 S-' 
5 OW-63k S69 - S52 s- 
6 Vlersta 5119 s109 $99 S-' 
7 Block 519 sis Sri 5_' 
8 Cunei Scan S49 S44 539 s- 
9 OW 42K S45 - 539 S-' 
10 CaOkMaster 5149 - 5145 S-' 
Far larqu Quantities or caalo0 please cas or roe 

Sone Associates 5 Broadway - Suite 201 Troy. N.Y. 12180 (5181 274-0608 

CIRCLE 8 ON FREE INFORMATION CARD 

CABLE TV FILTER 
"CYLINDERS" 

SUPER powered notch filters. Equivalent of able 
company "cylinders'. Eliminate undesirable ssgtq 

Any channel 2 through 8. 14(A) through 22(l) 
Pease specify ) Send S20 00 each Money back 

gguarantee. Quantity discounts. CATV. Box 17621. 
Plantation, FL 33318 

LIFETIME 
WARRANTY M:tIVC#0 vna COO 

Quality Microwave TV Antennas 

Multi-Channel 1 9 to 2 7 GM: 
4008 Gan True Paraboltc 20 Inch Otsh 

Complete System Sao 95 (Stropping inct I 

DeaMM,ps 'Dry OrK mp Rdacement Pacts 

MIIMI11s -TsC11 EIOCUIMICS 
P.O. sea ilm r wMrCL U 115087 

1002)91747N 153 15.300Cria,101 MOM wereti 

PRINTED -CIRCUIT BOARDS 
PRINTED -circuit boards Quick prototypes, pro- 
duction. design. rellow solder Send print or 
description for quote to KIT CIRCUITS Box 235, 
Clawson. MI 48017 

PRINTED- circuit boards double -sided with plated- 
through holes or single -sided No set -up charge 
CAUDILL, INC.. 205 East Westwood Ave . High- 
point. NC 27262 1919) 884-0229 

EPROM PROGRAMMING 
HOBBYISTS: Pretested EPROM's sold win your 
programming installed Program listing provided 
Fast service Write or call ROMULUS MICRO - 
CONTROL. Box 8669. Rockville, MD 20856. (301) 
540-8863 

GRAPHIC EQUALIZERS, ETC. 
NOISE eliminators. expanders. power meters. 
others Twelve -24 bands channel equalizers from 
589 00 Kit see R -E 5 -6 78. 2 80. 3 -4 81 Catalog 
SSS. 856R Lynnrose. Santa Rosa. CA 95404 (707) 
546-3895 

SUPER LIGHTS 
AS seen on the television show, Knight Rider. six 
ghts going side to side varying according to the 

speed of engine $1 00 for information, S9 95 for low 
power plans, S14 00 for high power plans, send 
check or money order to SUPER SYSTEMS. Box 
1063 Drexel Hill PA 19026 

CABLE -TV 
DEALERS wanted: Cnannei 2. 3, and 4 notch fil- 
ters Money back guarantee Send S15 00 for 
samp'e and quantity price list Specify channel(s) 
GARY KURTZ. PO Box 291394. Davie. FL 33329 

THE BEST PUCE to WT. SELL or 
MADE NEW and USED EQUIPMENT 

NUTS & VOLTS MAGAZINE 
sox I t 1 l.E P ACENTIA. CA 92670 

17141 632-772i 
p.. TM, nd or Readws Nat.o..de 

Eery Mot, 
ONE TEAR U S SUISSOUPTIONS 

s t a SO Yd Owe $10 SO NA Om 
Sts o LMtYne lee Cana. 

NUTS a yOIIS 

ciñSWIM vr .e..F= 

selLLna 
telrASO ea.at...MYlcte ee......n ..ns 
ANIMA 

INALWATIONS 
nAra aIIwsw 

THANKS FOR 
HELPING TO KEEP 

UNITED WAY 
IN BUSINESS. 

United Way 
98

HAH GEAlil.
COMf'UTIItS
SOI'TWAJlIl

SCANHllU • OP TICS
TUT EQU II'MENT

HIe" OW AV!
SATI LUTI.

AUDIO VISUAL
HIW l' ItOevcTS

CO"'''O NI NTS • KITS
AHT JQUI R.ICT.
I't*UCAT IOHS

"-ANS 'Sl.ltvtCt:1

Mul ti-Channel 1.9 to 2.7GHz
40dB Gain True Parabolic 20 Inch Dish

Complete System $84.95(Shipping Incl.)
Dealerships. ety.Pric in g, Rep lacemen t Part s

PhIllIPS-TBCh ElectroniCS
P.O. BOl 34772 • ",oellIl. AI85067
(802)947-7700 lS300 Crtdlt l itphoneordersll
MlllerClrd • Vi" • coo',

THE BEST PLACE to BUY. SELL 0 '

TRADE NEW and USED EQUIPMENT

NUTS'; VOLTS MAGAZINE
BOX ( II I· E • PLACENTIA, CA 92670

(7 1 ~) 632-772 1
Join Thousands of Readers Nationwide

Every Month
ONE YEAR U.S. SUBSCRIPTIONS

$ 10.00 - lrd Class • $15.00 - 1st Class

• $]5 .00 • U f.t1me • Jrd Clas, Z

THANKSFOR
HELPING TO KEEP

UNITEDWAY
IN BUSINESS.

to
United Way

DEALERS wanted: Channel 2, 3, and 4 notch fil
ters . Mo ney back gua rantee . Send $15.00 for
sample and quant ity price list. Specify channel(s).
GARY KURTZ , P.O.Box 291394, Davie, FL 33329 .

CABLE-TV

AS seen on the television show, Knight Rider, six
lights going side to side varying according to the
speed of engine. $1.00 for information, $9.95 for low
power plans, $14.00 for high power plans, send
check or money order to: SUPER SYSTEMS , Box
1063, Drexei Hill, PA 19026.

SUPER LIGHTS

HOBBYISTS: Pretested EPROM's sold with your
programming ins talled . Program list ing provided .
Fast service . Write or call: ROMULUS MICRO
CONTROL, Box 8669, Rockville, MD 20856, (301)
540-8863.

PRINTED-CIRCUIT BOARDS

GRAPHIC EQUALIZERS, ETC.
NOISE eliminators, expande rs , power meters,
others. Twelve-24 bands/channel equalizers from
$89.00. Kit see R-E 5-6/78, 2/80, 3-4/81. Catalog:
SSS, 856R Lynnrose, Santa Rosa, CA 95404. (707)
546-3895.

CABLE TV FILTER
"CYLINDERS"

PRINTED- circuit boards double-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.

EPROM PROGRAMMING

PRINTED-circuit boards. Quick prototypes, pro
du ct ion , design , reflow so lder. Sen d print or
descript ion for quote to KIT CIRCUITS , Box 235,
Clawson, MI 48017.

SUPER powered notch fi lters. Equivalent of ab le
company " cy li nders" . Eliminate undesirable sig
nals. Any channel 2 through 8; 14(A) through 22( 1).
(Please specif y.) Send $20.00 each. Money back
guarantee. Quantity discounts, CATV, Box 17621,
Plantation, FL 33318.

COOD
NEWS

7.

For cable accessories,
there's no place like Sones

2.
1.

x.>:
1. JERROLD RSX WIRED REMOTE* This 36 Channel Remote features: fine tuning

control-20 foot cord-gO day warranty.
2. JERROLD JRX WIRED REMOTE* This 36Channel Remote features: 20 foot cord-fine

tuning control-gO day warranty.
3. JERROLD RSC WIRED REMOTE* This 30Channel Remcte's features include: 20 foot

cord-fine tuning control-su day warranty.
4. EAGLE EVSC-2000 REMOTE CABLE TV CONVERTER You canchoose from up to

60cable TV Channels with this powerful unit. Other features include: last channel recall-favorite
channel scan-remote control.

5. DW-63K ELECTRONIC VIDEO SELECTOR This sophisticated video selector allows you
toconnect up to6 different inputs and3 outputs. Features include: LEDmonitor display-soft touch
keyboard.

6. VIEWSTAR VSS-1000 REMOTE TV CONVERTER WITH VOLUME CONTROL
Expand the excitement ofcable TV viewing with this 67Channel unit. Features include: fine tuning
control-last channel recall-remote control.

7. CABLE TV BLOCK CONVERTER Program your VCR torecordonechannel whileyou watch
another. This unit also restores control functions and finetunes for offset channels.

8. CHANNEL SCAN WIRELESS REMOTE CONTROL Afully assembled, easy to install
remote control for your TV. Features include: channel changer and illuminated channel indicator.

9. DW-42K ELECTRONIC VIDEO SELECTOR This unit can handle up to4 different·inputs
and 2 outputs. Features include: LED display monitor-soft touch keyboard.

• Factory Refurbi shed-----------------------------
•

Checkmethod of payment 0 VISA 0 MASTERCARD 0 C.O.D. (Cash) Quantity Prices 1piece 3 pieces 10piecesTotal
1. Jerrold RSX $44 $40 $35 $_.

(j) • Credit card number Expirationdate 2. JerroldJRX $49 $44 $39 $- .
~ • 3. Jerrold RSC $39 $35 $30 $_
o Signature Name 4. Eagle EVSC $99 $B9 $79 $- .
a: • 5. OW·63K $69 $52 $- .
I- Address 6.lIIewstar $119 $109 $99 $-
U • 7. Block $19 $15 $11 $_ .
~ • City State Zip B. ChannelScan $49 $44 $39 $_
W c- Cabl M t I I' t thedesc bI used hu Cab! Com 9. DW-42K $45 - $39 $- .6 • n.o e aser, pease IS ram er UJ your e pany 10. CableMaster $149 _ $145 $_
o • RJr larger Quantities orcatalog, please call orwrite. •

~L~~~~~~~~~~~~~~~~~~~~~~~~~l~~~J
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WE HAVE QUALITY PARTS. DISCOUNT PRICES AND FAST SHIPPING! 
TRANSFORMERS 

120 roil 
pFrT.FM4 

S E VOLTS 'a 750 MA 
1 YOLTS 150 MA 
12 V C T a 70O MA 

ISV ,a 650 MA 
t6 VOLTS 1 AMP 
24 VOLTS a 2SO MA 
24 ACT I AMP 

1300 
SI 25 
1200 

N 50 

$4 SO 

$250 
$A SO 

WALL 
TRANSFORMER 

ALL ARE ILS VAC 
PLUG IN 

4vDC?70MA IQ 00 
6 VAC -500MA $350 
6VDC 750MA $1130 
avOC a 500MA 35 00 
5 vAC IN* $3 00 
12 S VAC a 265 MA $2 SO 

17 VAC a S00 MA $4 00 
24vAC 250 MA 1300 

SPRING LEVER 
TERMINALS 

3 

STURDY STURDY 
4. .31,4' 

!LITr PLATES 
. I AT FOR SPEAKER ENCLOSURES 
OR POWER SUPPI ES 

$1.00 EACH o SCA 1300 

LINE CORDS 

TWO WIRE 
e 160. TWO WIRE 

1 co EI $1.00 

THREE WIRE 
AFOOT IAA. THREE W'IRI 

$2 00 EACH 

MULTI- SWITCHES 
3 STATION 

NON-INTERLOCKING 
3 . 2PDT SWITCHES fOy EACH OPERATES 
INDEPENDENTLY 

Ile BETWEEN 
MOUNTING CENTERS 

$1 7S EACH 

5 STATION 
INTERLOCKING 

MAD& 0, ALPS 11OglYNN F 

3.2PDT AND T¡F, 
2 SPOT ' 
SWITCHES ON FULLY 

NTERLOCKNG ASSEMBLY 
3'.' BETWEEN 

MOUNTING CENTERS 
$2.00 EACH 

S STATION 
NONI iTERLOCK111G 

SAME AS ABOVE EXCEPT 
EACH SWITCH OPERATES 

NDEPENDENTLY 
$2 50 EACH 

MIKE CONNECTOR 

5 CONDUCTOR IN.LINE PLUG 
ANO CHASSIS MOUNT JACK 
TWIST LOCK STYLE. SAME AS 
SWITCHCRAFT 12CLSEA 
$2.10 PER SET 

METER 
o -15 V.D.C. 

THIS 2.t -4 

SODARE ME T I ' 
MEASURES 
0-15 VOC 

$4./0 EACH 

SUB -MINIATURE 
D TYPE 

CONNECTOR 

-'ADER TYPE SUB MINIATUPI 
CONNECTORS USED FOR 
COMPUTER HOOK UPS 

09- 13 PLUG $2 75 
DB ISSOCKET $400 
DB 15 HOOD $1 50 
DB-2S PLUG $2 75 
DB 25 SOCKET $3 50 
: P.25 HOOD SI 25 

TI SWITCHING POWER SUPPLY 
1053214-2 

MPACT, WELL.REGULATEO SWITCHING 
WER SUPPLY DESIGNED TO POWER TE1A5 

STRUMENTS COMPUTER EO'71PMENT 
INPUT 141644- 25 MC AT :A 
OUTPUT 12VDC AT 35006 

SVOC AT 12A 
- SM. AT 2006AÁ 

SIZE 406.4/ x 154 $S.00 EACH 

FREE! `4.- SEND 

13.8 VOLT REGULATED 
POWER SUPPLY 

THESE ARE SOLID STATE FULLY REGULATED 
13 B VDC POWER SUPPLIES. ALL FEATURE 
100% SOLID STATE CONSTRUCTION, FUSE 
PROTECTION. L L D POWER INDICATOR 

2 AMP CONSTANT 4 AMP SURGE 

UL LISTED SIB. 00 EACH 

DC CONVERTER 

DESIGNED TO PROvi I 

STEADY :5YDC ®.M Va 
I RUM A BATTERY SUPPLY 
3$35 T0625v 

16 X I 1 /16"1 $1.50 
I6 HI ,H EACH 

TRANSISTORS 
211706 
2N 
PN 

j227A 
22 

25521104 
2M210S 
2142107 

4 FOR $100 
3 FOR El 00 
4 FOR $1 00 
3 TOR $1 00 
3 FOR SI 00 
3 FOR $1 00 

Q` 
1N4148 
SPECIAL 

45 -SPA.I NC, P LEADS 
1000 FOR $10 00 rI 1,3 $5$'. r. 

"PARALLEL" 
PRINTER 

CONNECTOR 
36 N 

MA MALE 
$ USED 

'PARALLEL' 
DATA CABERS 

5 50 EACH 

7 CONDUCTOR 
RIBBON CABLE 

441D 
EA 

SP[CTRASTRIP I. 
STRIP 26GASTCa 
SS 00 PER ROLLI 100 FT 

2K 10 TURN 
MUTZ. TURN PNI- 

SPECIRI 
.MOO 514 7'6 

SS 00 EACH 

ROTARY SWITCH 
1 POLE 

1M DA 1N' HICW :'. 
7S EACEI 

C +0'a K " 

6 POSRION 

REVERBERATION UNIT 

S7.50 EACH 

ACCUTP . , COIL SMINO TYPE UNITS USED IN 
ELECTRU'.',; ORGANS TO PROVIDE ACOUSI' DELAY 
SOUND EFFECTS INPUT IMPEDANCE SOH.' OUTPu 
MPEDANCE 2250010MS 4 ,416.t.' :' 

SOUND AND VIDEO MODULATOR 
FOR T.I. COMPUTER r I 

1 - 44U611 DEY 
6611e I I COMPUTERS :AN At A.'' 
01000 SOURDES. EUIU IN AYS SWITCH 
CHANNEL 300 4 SELECTION SWITCH 
OPERATES ON 12 VDC HOOK UP DIAGBAU 
INCLUDED 

$10.00 EACH 

48 KEY ASSEMBLY FOR 
T.I. COMPUTER 

SWITCHES 
MINI -PUSH BUTTON 
S P S T MOMENTARY 
NORMALLY OPEN 
' 4 BUSHING 

354 EACH 
IO FOR $3 25 

103 FOR $30 00 

SPECIFY COLOR 
RED BLACK WHITE 

YELLOW 

ï 

RELAYS 

SOUD STATE RELAY 
HEINEMANN ELECTRIC 

101 SA 140 -5 AMP 
CONTROL 3-32YOC 
LOAD 140MK S AMPS - I 
SIZE 211.0 L1HIGH 
S5.00 EACH IO TOR $4500 

KEY ASSEMBLY 
5 KEY 

WitV $1.00 
EACH 

CONTAINS 5 SINGLE-POLE 
NORMALLY OPEN SWITCHES 

MEASURES 3 3,4' 10G 
6 KEY 

11.26 
EACH 

CONTAINS 6 SINGLE -POLE 
NORMALLY OPEN SWITCHES 

MEASURES 4 114 LONG 

8 R P.A. SPEAKERS 
C.T.S. NOEL 183079 55.00 EACH 
I 0+6 COIL 
3.0 02 FENHTE .MIXT CASE Of 
TYPICAL RESPO4SE RAKE: $ SE/KERS 

100 - 10,000 342. $32.00 
POWER RATING IS WATTS HAD. 

DRILLED TO FAINT LINE 
yATC YTY. TAMrgO(R5. 

TOLL FREE ORDERS ONLY 
1500 $26 5432 
IORDER ONLY) 
LIN CALIFORNIA 1 8004521.66661 

ALASKA HAWAII 
OR INFORMATION 
12131360 $000 

MINIATURE 
6 VOC RELAY 

SUPER SMALL 
SPOT RELAY 
GOLD COBALT 
CONTACTS 

HATED t AMP AT 30 VDC 
HIGHLY SENSITIVE TT'. 
DIRECT GRIVE POSSIBLE 
OPERATES FROM 43 TO 
6 V COIL RES 220 OHM 

I v1e- 13,32" 7,16 - 
AROMAT RSO-6V 

$1.10 EACH o FOR 1'3 A 

S: 
P I MI 

13 VDC RELAY 
CONTACT S P N . 

10 AMP w 120 VA 
ENERGIZE COIL Ti 

OPEN CONTACT 
COIL 13 VDC 650 OHM` 

SPECIAL PRICE $1.00 EACH 

EDGE 
CONNECTORS 

10 PIN EDGE 
CONNECTOR 

"A SU:UA20 $2.00 EACH 

22/44 TIN 
PC STYLE. NO MOUNTING 

51.50 EACH *FOR $1400 

22¡44 GOLD 
Pc STYLE U. EACH 

10 FOR $1600 

2y5S GOLD 
28,56 0010 PLATE D CONTACTS 
156 CONTACT SPACING 

$2.50 E401 1 o fOR $22 00 

NEW'!.. , 
KEYBCAPL 
465350 
SWITCHES 'I v' +. 
TO 15 PIN CONNE L I UR 
SOLID METAL FRAME CO 9' 
$650 EACH 2FOR$1100 

120V INDICATOR 

' UDICATOR RATED 
I[. . 3 W MOUNTS IN 
5,16'HIti.E RED LEN'. 

7051 DREACH 
07 

100 FOR $6500 

GEL CELL 
BATTERY 

12 VOC ! 2A AMP HOUR 

5 I /$ 1 2 113" 1 3 3 /3 
325.00 EACH 

- 48 PAGE CATALOG -(116111111 FREE! 
COMPUTER 111 

GRADE 

CAPACITORS 

2.000 Rid. 200 VOC 
DA S" HIGH $2 00 

3.600 med. 40 VOC 
1 4.6' DIA 3 3,4' HIGH $1 00 

$250 

S2.50 

72.000 mfd.15 VDC 
2' DA 4 3,r HIGH $3.50 

$1.50 

6,4001Md. 60 VOC 
, 3'604A 41J'H1GH 

31.000 mid. IS VDC 
13.4'OIA 4'HIGH 

165.000 mid. 6 VDC 
2 1,2" DA 41/2' HIGH 

CLAM." TO TO CAPACITORS I0. 

4 POT RELAY 
14 ion Style 
3 ÁR19 common 
24 .o41 d c or 
120 wort EC Cpl 
uo0 No Tully NINE 

$1.70 EACH 
.way cool .°4140 
LARGE OUANTITIES AVAILABLE 

60CK5TA 505 AeNA. we r 

100K Ilnear laps 
2. LONG 
1 S1- TRAVEL 754 EACH 

SOOK Ilnsar taper 
2 7;1r LONG 
114 TRAVEL 754 EACH 

DUAL 100K audio taper 
7 2 L031G 
2 17- TRAVEL $1.50 EACH 

METAL OXIDE 
VARISTOR 

AAR GE 4 130LA1 OA 
015100. S /1" 91A1(TER. 
S1.1S EACH 

MINIATURE TOGGLE SWITCHES 
ALL ARE RATED S AMPS ® 125 VAC 

S.P.D.T. S.P.D.T. S.P.D.T. 
(on -on) (on -on) E1 (on- of-on) 

SOLDER LUG 
TERMINALS 
SIa5 BA04 
103001100 
'00 FOR $5000 

PC STYLI 
NONT MEADEO 
BUSHING 
714 !ACH 
10 500 It 00 

S.P.D.T. 
(on- off -on) 
NON IIIREOED 

STYLI 
LEE EACH 
to EOR $700 

SGLDAR.UG 
TIRMINALS 
SI M EACH 

0 TOO 4400 
00 FOR NO 

S.P.D.T. 
(on-on) 

PC 1u05 
THREADED 
BUSHING 
SIMI EACH 

O FOR $1 DI 
100 FOR 150 00 

D.P.D.T. 
(on-on) 
SOLDER LVG 
TERMINALS 

16 /~ IRON 
Too FOR 1150 00 

flLL ELECTROAICS cony. 
EitoEE 

905 S VERMONT AVE PO BOX 20406 LOS ANGELES. CA 90006 

allo- 6228 SEPULVEDA BLVD VAN NUYS. CA 91411 

L. E.D'S 
STANDARD JUMBO 

DIFFUSED 
RED 10 FOR t1 50 

GREEN 10 FOR t2 00 
YELLOW 10 FOR $2 00 

FLASHER LED 
,¡, 5 VOLT OPERATION 
I 9 RED JUMBO SIZE I 

$100 EACH I 

BI POLAR LED 
7FOP $1 70 

LED HOLDERS 
TWO PIECE HOLDER e p, 
TOR JUMBO LED 
t0 FOB 654 200 FOR $t00_ 

CLEAR CLIPLITE 
HOLDER - 4 FOR 01 00 

3 1/2' 
SPEAKER 

F 

fÚlE RANGE 
SPEAKER 
8 0 MAGNET 

a 4 DIAGONAL 
MOUNTING CENTERS 

$2.50 EACH 
10 Fol 1: 

SOLID STATE 
BUZZER 7 5A. . . 

. . 64.[ 
... a 

11.00 EÁ01 
10 FOR $9.00 

QUANTITIES LIMITED 
MINIMUM ORDER 51000 
USA S300 SHIPPING 
FOREIGN ORDERS 

INCLUDE SUFFICIENT 
SHIPPING 

CALIF RES ADO 6 1 2 

NOCOD' 

AB- 
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GEL CELL
BATTERY

~

~4 EON INDICATOR. RATED
120 V 113 W. MOUNTS IN
5116" HOLE. .. RED LENS.

7 5¢ EACH
10 FOR $7.00
100 FOR $6 5.00

NEW TEXAS INSTRUMENTS
KEYBOARD. UNENCODED.
48 S.P.S.T. MECHANICAL
SWITCHES. TERMINATES
TO I S PIN CONNECTOR
SOLID METAL FRAME 4' X 9."

$ 6 .50 EACH 2 FOR $11.00

12 VOC@ 2.6 AMP HOUR

5

SOLID STATE

~
BUZZER

• STAR ' SMB·06 l.
D 6V OC.

TI L COMPATIBLE.
$1.00 EACH
10 FOR $ 9. 00

31/2"

G
SPEAKER

8 0 HM
f,(. ~; IMPEDANCE.
~'" FULL RANGE
':" SPEAKER.

8 OZ MAGNET.
o 4" DIAGONAL

MOUNTING CENTERS.

$2. 50 EACH
10 FOR $20.00

L.E.D!S
STANDARD JUMBO

DIFFUSED
RED 10 FOR $1.50

GREEN 10 FOR $2.00
YELLOW 10 FOR $2.00

FLASHER LED
.... 5 VOLT OPERATIONr, RED JUMBO SIZE ~

~
$1.00 EACH

8\ POLAR LED
2 FOR $1.70

LED HOLDERS
TWO PIECE HO LD ER 19 ~
FOR JUMBO LED C
10 FOR 65e 200 FOR $10.00

CLEAR CLlPLITE
HOLDER

O
MAKE LED A FANCY

t · ·· INDICATOR. CLEAR.
4 FOR $ 1.00

22./44GOlD
P.C. STYLE $2 .00 EACH

10 FOR $18.00

REVERBERATION UNIT

P'J? 'OJ~ ~f ~i '8 $ 7.5 0 EACH

ACCUTRONICS COIL SPRING TYPE UNITS. USED IN
ELECTRONIC ORGANS TO PROVIDE ACOUSTIC DELAY
SOUND EFFECTS. INPUT IMPEOANCE 8 OHMS. OUTPUT
IMPEDANCE 22 50 OHMS. 4 1h~ x 16)j/'x 1 ~/ 1I.7

48 KEY ASSEMBLY FOR
T.1. COMPUTER

120V INDICATOR
:~~..;vg;;; ""'-==a

22/44 TIN
P.C. STYLE; NO MOUNITING EARS

$1.50 EACH 10 FOR $14.00

SOUND ANDVIDEO MODULATOR

61
FOR T,I. COMPUTER

'.~:.-= ~ I T.1. ~ UM1381.1. DESIGNED FOR USE
. ~ WITH T.1. COMPUTERS. CAN BE USED WITH

;;;; .~ VIDEO SOURCES. BUILT·IN Al B SWITCH.o CHANNEL 3 OR 4 SELECTION SWITCH.
- OPERATES ON 12 VOC. HOOK UP DIAGRAM

= . INCLUDED.
$10 .00 EACH

7 CONDUCTOR
RIBBON CABLE'

PUSHBUTTON
POWER SWITCH

~
DOUBLE POLE POWER SWITCH
PUSH·ON. PUSH·OFF.
$1. 00 EACH

SPECTRA-STRIP RED MARKER
STRIP. 28 GA STRANOED WIRE.
$ 5.00 PER ROLL (100 FT.)

2K 10 TURN
MU LTJ· TURN POT

~
SPECTRO L

• _MOD 534·7161

$5.00 EA C H

ROTARY SWITCH

1POlE ~6 POSITION . '1\61 · DIA X l Yl8 HIGH , .. __ ,'

75" EACH
10 for $6 .00

MINIATURE TOGGLE SWITCHES
ALL ARE RATED 5 A MPS @ 125 VAe

S.P.D.T. s.P .D.T. • S.P.D.T. ~
(on-on)~ (on-on) (on-OIl-on)

P C STYLE SOLDER LUG SOLDER lUG
NON -THREADED TERMIN ALS TERMINALS
BUSHING $1.00 EACH $1 00 EACH
754 EACH ~f,'; 10 FOR $9 00 10' FOR $900

10 FOR $7 00 . 100 FOR $80 100 FOR $80 00 t----------I
S.P.D.T. s.P.D.T.. D.P.D.T. ,
(on-o,,-on~ (on-on) (on-on)

p c . LUGS.
NO N·THR EADED THR EADED . SOLDER LUG
BUSHING. BUSHING ~ TERMIN ALS

~;; Es:.6~E .';; ~~·~O~A$~~ _.- ~~·~O~A$~~ 00 '

10 FOR $7 00 l00_FOR $8000 100 FOR $180 00

COMPUTER

~
SLlf-1}~:~

GRADE lOOK line ar tape

CAPACITORS 2" LONG
1 SIS" TRAVEL 7M EACH

500K linear taper
2,000 mId. 200 VDe 2 7/ S" LON G
, 3/4 " DIA. " S" HIGH $2 .0 0 1 3/4" TR AVEL 75$ EACH

3,600 mId. 40 VDe
DUAL lOOK audio taper
3 1/2" LONG

1 3/S ' DIA.• 3 3/4 " HIGH $1.00 2 1/2 " TR AVEL. $1.50 EACH

6 ,400 mId. 60 VDe

f1'
CRYSTALS

13 /8 " OIA. x 4 1/4 " HIGH $ 2.5 0
CAS E STY LE HC33 /U

31 ,000 mId. 15 VDC COLORBURST
13 /4 "DIA. · . " HIGH $2.5 0

2 MHZ 3579.545 KC

$3. 50 EACH $1.00 EACH
72,000 mId. 15 VDe

METAlOXIOr ~2" DIA. >C4 3/8 " HIGH $3.5 0

185,000 mId. 6 VDe VARISTOR
21 /2 ' DIA. • 4 1/2 ' HIGH $1.5 0 POPULAR GE • 130LAIOA

VARISTOR. 5/ 811 DIAJoETER.

CU Mn TO fIT CAPACITORS soc ...
$1.25 EACH

4 PDT RELAY

MIKECONNECTOR

. ~
5 CON DUC TOR IN· lINE PLUG
AN D CHASSIS MOU NT JACK.
TWIS T LOCK STYLE. SAM E AS
SWITCHC RAFT 12CL5M .
$2 .50 PER SET

METER
0- 15 V.D.C.

~
THIS 2-1/4"

':J1! ~~~~~~E~ETER
:flo, :" 0-1 5 VDC .

• $4 .50 EACH

I.D.C. MALE

t;&~~~~s
FITON
STANDARD

RIBBON CABLE.
$ 5 .00 EACH

"""lM'V\ltM~

MINIATURE
6 VDC RELAY

SUP ER SMA LL
SPD T RELAY;
GOLD COBALT
CO NTACTS.

RAT ED 1 AMP AT 30 VDC ;
H IGH LY SENS ITIV E. T Tl
DIRE CT DRIVE POSS IBLE.
OPERATE S FROM 4.3 TO
6 V. CO IL RES. 220 O HM .

13/ 16" x 13132" x 71l 6"
AROMAT • RSD-6V

51.5 0 EACH 10 FOR $13 .50

,

13 VDC RELA Y
CONTACT; S.P.N .C.
10 AMP @ 120 VAC
ENER GI ZE COIL TO
O PEN CO NTAC T .. .

CO IL: 13 VDC 650 OHMS
SPECIAL PRICE $1 .00 EACH

.14 pin sty le ,

. 3 amp cont acts __

. 24 volt d c or I

120 voltac COil lil
• Used but fu lly tested
$1.70 EACH
specify coi l vo ltage
LARGE QUAN TITI ES AVAI LAB LE

SOCKETS fO" "fLAY soceec h

SOLID STATE RELAY
HEINEMANN ELECTRIC
. 101-5A-140 - 5 AMP~.~

f~6.R~~v~i~VAr;;PS ' *
SIZE. 2"X I"X \i" HIGH
$5 .00 EACH 10 FOR $45 .00

IN4148
SPECIAL

5 STATION
INTERLOCKING

MADE BY ALPS. •
3 - 2PDT AND
2·6PDT
SWITCHES ON FULLY
INTERL OCKING ASSEMBLY.

3\~ ~ BETWEEN
MOUNTING CENTERS .

$2.50 EACH

5 STATION
NON-INTERLOCKING
SAM E AS ABOVE. EXCEPT
EACH SWITCH OPERATES

INDEPENDENTLY.
$2.50 EACH

LINECORDS
~~

TWO WIRE
6' 1&g. TWO WIR E

3 FO R $1.00

THREE WIRE
S FOOT lSg0 THREE WIRE

$2. 00 EACH

MULTI-SWITCHES
3 STATION

NON-lNTERLOCKING
3 - 2PDT SWITCH ES.
EACH OPERATES
INDEPE NDENTLY.

1 ¥. ~ BETWEEN
MOUNTING CENTERS.

$1.7 5 EACH

.4 5" SPACING P.C. LEADS
1000 FOR $ 10.00

10. 000 FOR $ $8 5 .00

(

CON TA INS 6 SINGLE-PO LE

NOR MAL LY OPEN SWITC HES .
MEAS URES 4 114" LONG.

$3.00
$1.25
$2.00

$3. 50
$4 .50
$2.50
$4.50

$1. 50
EACH

HOR " .00
3 FOR " .00
4 FOR " .00
3 FOR ' 1.00
3 FOR ' 1.00
3 FOR " .00

TRANSISTORS
2N706

~~~~~
2N2IlO4
2N290 5
2N 2907

DESIGNEDTO PROVIDE A
STEADY ' S VOC@ 240 MA
FROM A BATI ERYSUPPLY
OF 3.5 TO 6.25 V.

TH ESE ARE SOLID STATE FULLY REGULATED
13 .8 VDC POWER SUPPLI ES. ALL FEATURE
100% SOLID STATE CONSTRUCTION. FUSE
PROTECTION. l.E.D. POWERINDICATOR.

2 AMP CONSTANT. 4 AMP SURGE.

ULLISTED $ 18. 0 0 EACH

·DC CONVERTER

~

G
8 · P.A. SPEAKERS

C, T .S . t-alEL 88 3079 $5.00 EACH
B CH-IS COI L

,~ 3 .0 OZ FERRITE t'AGNET CASE OF
, TYPI CAL RESPCNSE RANGE: 8 SPEAKERS

, 100 - 10,000 HZ . $32 . 00
Po.<ER RATING IS WATTS tw<.
DRILLED TO /'o{)lf\IT LINE
/'ATCHING TRANSFORI'£R5.

~ ALL ELECTROniCS CORR

2 i / i s - X 1 1116" X
I 11116" HIGH.

5.6 VOLTS@750 lolA
6 VOLTS @ 150 lolA
12 VCT @200 MA

18 V.@ 650 MA
18 VOLTS @ 1 AMP
24 VOLTS @ 250 lolA
24VCT@ 1AMP

TI ~ 10 53214·2
COMPACT. WELL· REGULATEDSWITCHING
POWER SUPPLYDESiGNED TO POWERTEXAS
IN STRUMENTS COMPUTER EQ'J IPMEN T.

INPUT. 14VAC-2 5. VACAT lA
OUTPUT. + 12VDCAT 35DMA

+ 5VDC AT 1.2A
- 5VDL AT 20 0MA

SIZEo4 lO" x 4 \; " x IV, " $ 5.00 EACH

TRANSFORMERS
120ro" ~

prim."',~

TI SWITCHING POWER SUPPLY

4 VDC @70 MA

6VAC @500 MA
6VDC @750MA
IlVDC @ 500MA
IlVAC @l AMP

12.5 VAC @ 26 5 lolA
17 VAC @ 500 lolA
24 VAC @250MA

CIRCLE 107 ON FREE INFORMATION CARD

. SPRING LEVER
TERMINALS

TWO COLOR

COOED ~.
6~\MJ~~~~y . ~~ •
2 3/4~ • 3 3/4~ + -
BAKELITE PLATE. • •
GREAT FOR SPEAKER ENCLOSURES
OR POWER SUPPLIES.

$1 .00 EACH 10 FOR $900

KEYASSEMBLY
5 KEY
~$1.00
~ EACH

CON TA INS 5 SING LE-PO LE..---------004 NORMALLY OPEN SWITCHES.t-- ::-- - - - - - - -f
MEAS URES 3 314" LONG

6 KEY
~$1.25
~ EACH
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Jaineco Mail -Order Electronics Worldwide Since 1974 Inttt..^ «_5 

Commodore Accessories APPLE Accessories IBM Accessories 
RS232 Adapter 
for VIC -20 and 
Commodore 64 

The JE232da aloes oormsceon d standard soul RS232 
prints% modem* Mc lo Toua VIC -20 and C-44. A A-pole 
swatch alors W Infevelon of Ne 1 conked w..s Ooeh 
pleb MEWIIOn and comtale stSbvcbo s included. 

Rugs into User Rut Rondes Stendwd RS232 afoul 
ievss uses 6 pled (Panama Rocane. Clew b Sand. 
a e<1 Send. Ode brew* Ready Oeta Sat Ready) 

JE232CM $39.95 
VOICE SYNTHESIZER 

FOR COMMODORE VIC -20 AND C -64 
Plug -In - Talking in Minutes! 

JE52OCM S99.95 
TRS -80 Accessories 

UPI 5W DISK DRIVE 
use ...wens Oafs ale S-'9. 

6.0ie Sap.2a0uer0 and, - 
dole on* 4$ Tar OocOaava'. ternal mom 3 7 bs 

MPI51S. 589.95 or 2 for SI59.95 

EXPAND TRS -80 MEMORY 
TRS -80 MODEL I, III 

<r, Y,.5.70 JO'''l'V :1v- 
r1MY V a.Mr, s aww.m SOW ' 'OR moms, as t. 
ammo ~we w s r Y* aw 2 fr tkr. Cm to Ma tw a r Mum, I v Oa. Ka ea roma we.M. M uR+. 
TRS161(3 200ns (Deeds' RI) 54.29 
TRS16101 250ns (Model I) $5.49 

Tas -80 COLOR AND COLOR II 
. <err .. s « r. 3o 206. Sr< row. Moe ow 0et..l1.. S' owwww C..er.1.le ale D.. 

:..ana.. m O t n ..Y teC ortM deer* r aka Mr mom% 
MOM Cas Calma. 1 is M. no COS . 004 es.r is ,awe . ana MYMYRoman 
TA5i4K2 $17.95 

TR><-110 MODEL IV a 4P rrwLwwar.Mr..,Soo M I0 .200.M pf.. 
RAM .I. tmrr.m.. aYn..rm Ca.w mpJO WM. M mow.. 
ae M rOW Mr.erer WNW ..m R r 21M 

TR$-64142 $17.95 C.rw w tMda MOO Moo r Mema M Y ar tre. 
Ma r ,Moi 
TRS-64K2PAL (Model N only) $38 95 
L. t ma» rmC.ra..ra boo v.lr'NM 

TRS-80 Model 100* NEC Olivetti 
'4S0 Cpa MTh leb rC030111 Alp *AIM r t 

-aY .er'w e N .e .r.....-- . - V 

M i 
-++ COMM. maaw<e.-a 
00eK naa4e Nail tee sarMn. $49.95 

NEC9KR PacrcwdMSravs.lMwrafore $49.95 

APPLE' 
Ao+ Compatible 

Me CARDS 
16K RAM Card (Language Card) 

The ARC -16K RAM Card aaOws the Appala and computers to .pond fron 44K b 64K 
Complete v.ah nstrucbona Key ,al 
ARC-16K. $39.95 

Z-80 CP/IN Card 
The 4.760 -1 is Son-card compatible Used me, CSAA dialed oograns Software not 
nckded Kay la.bl 
AZ80.1 549.95 

EPROM Burner Card 
The AEB -2 Nowt user to program and ads with slancla.d EPROM* 12716. 2732 4 276.4i 
Easy a use on -board anlren Menu contains W blowup options VAee. Read. Copy 
Compare. Bunt -Check and Mooed Conpse% wen instructions Key tab) 
AEB -2 $69.95 

80-Column Card w /Soft Switch 
The 590-0 is an 80-column card dawned tor W Appal' l and t contcsMts The card s 
seldtb.d oat a son switch *meth slows easy hookup for any °onto The A60 -C also 
Natures worse video cadebttes Tins card 1s undo a W VAdes- 80 cot am Card 
Complete rah nstruaons Key (al 
A$O.C. $74.95 

Super Serial Card 
The ASSCP is a send card rah a prate. made l grveratts standad RS -2320 sonars 
and is similar a the Appal' Super Saul Card complete rah .strucSOns Kay (at)) 
ASSC -P $99.95 

Parallel Graphics Printer Card w /64K Buffer 
The APC64K s a p,a4.1 °rapb.cs rannt card aim a 64K butler and graphic clump 
CaDabl,t.es Complete nett inatrucLOns Key a lei 

AFC -641( $129.95 
80- Column/64K RAM Card 

E Mended 60 Cdumnr64K RAM Cod ozone s malnoy by 64K b gal (28K when used 
.rte pogroms tke NsCalC- Cowmen with nstruc40na Key MI 
JE664 $79.95 ata an a a R awl Yr.M m .e r..rmrr al a1. 4 Cwan W e e. M Ma Ce c -Yd. a nerv d Vs . K 

PROMETHEUS MODEMS 
Intelligent 300/1200 

Baud Modem with Real 
Time Clock /Calendar 

The ProMOd.m- n a Sail 212A 1300/1200 baud. ,n. 
tdeppa stand -Yes. modem Full Natured etpandable 
modern Staldad leakwe$ anode Mao MOM. and 
Auto Dal. H.ip Commanda Ptogramm able Inilp.nt 
Dialog Touch Tone' I Pulse Dieing and Mad Rayas 
command sa comoentee pas an additional extended 
CO./Rand sa Shown .relphan rnenC display colon 

PM1200 es -232 stows-Atas caw. $319.95 
OPTIONS FOR ProModIa 1200 

resr:oM ,mmr ca....r.c. sear., 979 95 
mere seem oa.*1 bare 

P911-cp Odor Mom.'. $79.95 
PMo198t .Odor nMw. Yee.. - , et. 4.50 
P990.32% o1Kw ntr uMw.y - aid 9.00 
PNONK Karr. tmemr tory - ado. 919.00 
MAO , ., $79.95 

av1 c. t 
PM-Special wo.eM, . $169.95 

SALE! MONITORS SALE! 
12 Monochrome Green Monitor for 

APPLE II, II +, lie and 1/C' 

' nP.r Mom. <a e ,r.n c 75 Oka - 
1000 000 ,oAraaw 

12 10 aerM aa.a. aem 
3 S. 10.00111 20 M 

Alee e.naaale tot 
.aer at+dn.. a/e 

70 14 S w- 
IO rharacler . 24 ire rY 

1dÓ nó.r 
viached shop 
9kpnw. cade 
East access commis 

Cbete 
Cl bale 

ORMOO err.. Wm.I 
now.br Wren 

MON -12G 579.95 

Muffin -Style and 
Sprite Style Fans 

MUF60 .a r .o.- S 9 -95 
PWS2107F d» u;. $14.95 

Sw II910- IINy1NCaR Drs' 

uwCRp.raaa Y.-. 
e.s. a was Ea. 4 asa + . Ce fMr WW.Y.loa 11 aie C'.. .M ma aawsr - Irr .MS aa yM. sm- -ewNWoMeO.a Mayar 
ADO-12 $129.95 

APPLE' 
Compatible 
511' Disk Drive 
a Controller 
Card 

Moo Mimi 5.500 neiden. Oft sn.a a Wow Cam micros for Carr.. w.. a . . 
M M te cos M 1 Kt sa 4* IN. snOa era 

ADD -614 a eiere ... S149.95 
ACC -1 l c... r c-e.. . S 4 9.9 5 

APPLE` lk Compatible 
5'. Hall -Height Disk Drive 

MC 

ADO -IIc -2taa't -t- ; $129.95 

Cables 
Cables 1-- 7 

8 -Foot Parallel Printer Cable 
IBM -8 PC van ran Is c..... ».. ran,.... $19.95 
6 -Foot Serial Printer /Modem Cable 

MMS -2206 don en. Can r.. $14.95 
MFS-2206 ,oats war. r call r...., S15.25 
5 -Foot Keyboard Extension Cable for 

IBM -PC and XT Computers 
IBM -KEC 59.95 

MEMORY EXPANSION KITS 
IBM PC, PC XT and Compatibles ^r..M. .. veer wv w Mew v . r .I - Mr ?. ea ea. naa m M.r.KM W war 

we I re.* I mane. nenne 
MAW (Nte 200.. 64K RAMS) $19.95 

IBM PC AT 
tel.W orr.erer....- r... -. neu..,a.t..r.a.., 
1M12SK (Nase 250ns 126K RAles).. . $133.95 

Additional Apple' Compatible Products 
APF-1 
JE614 
EAEC-1 
KHP4007 
KB-A68 
MON-12G 
JE520AP 
KB-EA 1 

PM1200A 
Pill 200M 

Cooing Fan rob sage prctec:,en s, ;a b. S 39.95 
N rnencl Aux Keypad 23 acc.ssble !undone Key Ion.... $ 49.95 
Emended Appal Enclosure Caw only dey lU S 59.95 
Sanding Pamir Sup%y Key (al S 59.95 
68-Kay Apple Kayooad only coy a) S 79.95 
12' Green Monitor Most oat* stem Kay (a b a $Cl S 79.95 
vac. Synthe -l- - Rugn, User Ready Key lab( S 1 1 9.9 5 
Apple Keyboard and Cass Kay la) $134.95 
Pro.neehw ware Mollets - 2 cards Key labs $299.95 
Prometheus Maonloeb Ed Modern Key (Moortohn $369.95 

General Application Power Supplies 

. 1 

Power/Mate Corp. REGULATED POWER SUPPLY 

0055% 

t 2 g90% 
mes 

47.63412 Una regulation 
ams DroMCaon Ul warned CSA unshed 

one. crow sat bier np 
BAUS= SV3A/6V2SA 4141s4114.2t11 210 929.95 
1U579C 5V6M6VSA Sk14\ws2h1/ 4bs 939.95 

KEPCOITOK 4- OUTPUT SWITCHING POWER SUPPLY 
Idea far disk dove needs of CIT lennIne . nsooeanpgales and 

video paese Input t I5/230VAC. 50/6011z Output .5V SA. 
12v 1 IA 12V 2A -12V 0 SA Li. recognized CSA 

cen.Aad S1. 7 %1 . 6 -3/16 W s tale Wood 2 bs 
MRM 174KF $49.95 
4- CHANNEL SNITCHING POWER SUPPLY 

V Litt lawns& meals) equipment and 
w I input 90- 130NC, 47- 4401tí Out- 
put WA: e ;A 5.Z), 1A- 12VOC 14. -12VDC 1A 

Lane n9weats 02% Repose 30 d p-p Load ngrAworn 1 OMrcunaa Aal 5V men output - 10% Size 67 M t row s 4 -1 1611 Wega tit bs 
FCS-604A. S69.95 

IBM PCXT Equivalent 
130 Watt Power Supply 

5 UPGRADE YOUR PC! 

input 110V 601st Outpul 5V0C I SA - WOG 
05A 12VOC 42A -12VOC 0 5A Rug compatible 
do/odors File rap NM PC Nwgm 6 bs 
IBM-PS $159.95 

Prometheus Modems 
Tine RoksoOan 1200828$ n a 1203/300 baud .5Oern 
card *tech DAga ido IBM PC and or Rondes a Wad 
N ord Corn ct! No downs Notable 12008 (without 
edtauret and 12008$ (rich SOM.an) The PM120085 
*supplied web pease*/ MITE con nun capons soarer. 
nom Mye,of tab 
P$112008 (l.lthedsoft....) $239.95 
PM I 2008 IMO MITE SCRwsl $274.95 

10. 
b 

tilet DISK DRIVES 
Con'P 

Documentation 
Included 

RFD480 i erne. 5 ' 0S IMoi -nt i S 89.95 
FD55B bac 5'. DS naaht I $139 -95 
SA455 Shugart 5'.' DS haS.ht I $139.95 
TM100 -2 ITandpn 5'. DS lull htI S159.95 

514' DISK DRIVE ENCLOSURES 
Complete with power supply, switch. power 

cord, tusehOlder and connectors 
DDE -1FH to I Sa-n Srorto $69.95 
DOE-2HH 040.m.s 2 4-Rd 55 cor $79.95 

General Application Keyboards 
Mrtfum, 54 -Key 
Unencoded 
All -Purpose 
Keyboard 

SP$T Wy.+Iab.s 20 on ribbon Cible connection 
Low gros. lays Fke.$ cwea coned* Coned. 

cape pock). Inc.o,, enter and sera keys Color (key- 
cape) prey Woof* 1 b Prout and Sue 13 %1 4'.s 11 
KB54 $14.95 

74 -Key 
ASCII 
Cherry 
Keyboard 

7 -bA weld /SCI Full Upper Case. Full Loas. Case 
'aced 1, m. n, e and D Cursa hyped SPST mechani- 
cal keys' Sc Ms 26-Dn Mader conector Coa wale See 191 a 61.w.te1+ Speca,cid.d 
KS6201 (1700W $29.95 

UV -EPROM ERASER 

nrrmOem-na I.rO,m u Mum. .raMS..b Sou Mr- ROO a naa N.M 41 ss.m.r low 51 Pomp s ww ,.A.M Cara* n.r aa a.. wd,.er dm i..ea eMwa m r .m Seim eY. - PIMP 

MasterCard Jàiñe6ä P. 
ELECTRONICS 

1355 SHOREWAY ROAD, BELMONT, CA 94002 
e /85 PHONE ORDERS WELCOME - (415) 592.8097 - Teles: 176043 

l e ceps . 21 Minoan 
1 

Gasa. /MOMS bud woo a dos tao 21 arra. 5I, aio 
in I S...NO l MostrYOaah.a WOW, estate or os men 
Savor conduce* atee defer Madw arc least -w errar 
sakes tick Is wows W sapere GOmead - day s 007 . 
3 M.*. 7 40% O O,* rat hstdV ley 4 I that 
DE-4 UV -EPROM Eiratter $74.95 
UvS -11EL Replecema Ste. $1595 

CIRCLE 114 ON FREE INFORMATION CARD 
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DISK DRIVES

Erases all EPROMs. Erases up to 8 chips within 21 minutes (1chip
in 15 minutes). Mainta inscon stant exposure distance of one inch .
Spec ial conductive foam liner elimi nates static build-up. Buin-in
safety lock to prevent UV expo sure. Compact - only 9.001. x
3.70'W x 2.60"H. Co mplete with holding tray tor 8 chips.

DE-4 UV-EPROMEraser• •• ••• $74.95
UVS-ll EL Replacement Bulb. • . . . . .. • $16.95

• Input:110VIi 60Hz· Output:+5VDC Ii 15A,-5VDCIi
0.5A,+'2VDC Ii 4.2A,-, 2VDCIi 0.5A· Plugcompatible
co nnectors ' Fits into IBM PC • Weight: 6 Ibs.

IBM·PS $159.95

Prometheus Modems
ThePreModem 12008/8S is a 1200/300 baud modem
car d which plugs into IBM PC and Xl Provides a thi rd
serial Comport. Two versio ns available: 12008 (without
software) and 12OO8S (with software). ThePM12oo8S
is suppl ied with powe rfu l MITE co mmunica tions softwar e
from Mycroft labs.

PM1200B (withoutSoltware)• . . . .• $239.95
PM1200BS (with MITE Software). • • •• $274.95

Documentation
Included

RFD480 (Remex5\\ " os full-ht.) • •• • . $ 89.95
F055B (Teac 5\\ " oshalf-hI.)• • • .• . $139.95
SA455 (Shugart 5\1"OS hatt-ht) • • •• $139.95
TM100-2 (Tandon 5\\ - os full-hL)•• • • • $159.95

51f4" DISK DRIVE ENCLOSURES
Complete with power supply. switch . power

cord , fusehold er and co nne ctors
DDE-1FH (Houses 1 fUll-hI. 5" " dri,.)• • • .• • $69.95
DDE-2HH (House, 2 'a-ht. 5" - d",.,)• • • • • • $79.95

Cherry
Keyboard

*

UV-EPROM ERA~ER

• SPST keyswitc hes • 20 pin rib bon cable co nnection
• Low profile keys ' Features: cur sor co ntrols. control,
caps (lock) , function , enter and shift keys' Color (key
ca ps): grey ' Weight: 1 lb. • Pinout inc l. • Size: 1 3~, "L x
4\\"wx,""H
KB54.• . .• • •• • •• • •••• •• . • • • • • . . $14.95

74- Key
ASCII

8·Foot Parallel Printer Cable
IBM-8PC (1lO2._"Conbonl<o 3_ _ }• • • • $19.95

6·Foot Serial Printer/Modem Cable
MMS-2206 (082. _ "0025 _ 1• • • •• • $14.95
MFS-2206 (002' _" 082 ......~,• •••• $15.25

5·Foot Keyboard Extension Cable for
IBM-PC and XT Computers

IBM-KEC• • • . . . • . .• • . . .• • •• • . . .• • $9.95

MEMORYEXPANSION KITS
IBM PC, PC XT and Compatibles

TheIW64KKllWllIII"ICrNMm«nO(yil'l 604K b)WI''IC~ls "ihe Kll lS llmple
to .nstall- JUst mM rt the 9· 604K RAM chIps In the Pl'O'o'lded sockets ancl Ht
the 2 grou ps,of t'M1CM S eom.rs.OtI documentatIOn 'l"Cluded

IBM64K (Nine 200ns 64K RAMs).. • . • . . . $19.95

IBM PC AT
Each kIt come s com ple te ....,thn ine 128K dvn-mlCRAMsand docu "'*1tatlOn
Ior con......s<on

IBM128K (Nine 250ns 128K RAMs). . .. $133.95

IBM PCXT Equivalent
130 Watt Power Supply

UPGRADE YOURPCI

I 8 Chips - 21 Minutes I

2lbs. $29.95
4lbs. $39.95

APPLE N

Compatible
5W ' Disk Drive
& Controller
Card
• Uses Sh uga rt SA390 meena n,cs • 1043K Iorrn.3ttod
slorago • Col or matChes Apple Compu tor •~s wit h
Apple Controller orother Apple -compallble co ntrollers

~~,~ ~~~~~~~~~5~:k; !U~~1.:t~
3'l 'l-l ll:8-9 /16"0' W: : 04.. Ibs Key la .b}

ADD-514 'O.. omo, $149.95
ACC-1(~c...,• • .. . $ 49.95

APPLE N IIc Compatible
5'14" Half-Heiqht Dis k Drive

• Same 'Pecs as A00-12 (lett) except

ADD-lic. ~~C.O?t~I~~n.o~o~s:'r: $ 129.95

APPLE*
. Compatible

Key: a = Appleli~or 11+ CARDS
b =Apple /Ie

KEPCOITDK 4-QlfTPUT SWITCHING POWER SUPPLY
• Ideal for disk drive need s of CRT term inals, microcomputers and

EMA5/6B 5Vli3N6Vli2.5A 4', -Lx4"Wx2'i'H
EMA5/6C 5Vli6N6Vll5A 5"o'Lx4', 'Wx2', "H

Power/Mate Co rp . REGULATED POWER SUPPLY
• Input: 105- 125/ 210-250VAC @ 47-63Hz • Line regulation :
:t o.05% • Three mounting surfaces" Overvoltage protec tion' UL
recog nized' GSA certified
PM No. Output Size

APPLE N Compatible
5'10" Hall-Height Disk Drive

• UsesCh,non Pinch-type mec hanocs ' 1043K Iorm atted
slo rage • 35 Irack s • Super QUlo l • W;)rks wl1h Apple
Con tro lle rs o r o ther co mpa ll bles IACC· t) ll olt) • Com
c ete WIth co nnecto r - Ju ~t plug Itll O you r contr ollor
• sue S:lo"WX 1 ~'H x 8'"0 ' v" ,: 04lbs Key ' (a.bl

ADD -12 $129 .95

Additional Apple* Compatible Products
APF-1 Cooling Fan withsurgeprotecnon • Key: (a.b) •• • ••••• • • S 39 .95
JE6 14 Numeric/Aux. Keypad -23 accessible functions' Key: (bl•• •. $ 49 .95
EAEC-1 Expanded AppleEnclosure Case only' Key: (a)• . . • • . . • • $ 59.95
KHP4007 Switching Power Supply · Key: (a)•. • •. . • •• • • • • • • . .. $ 59 .95
KB-A68 68-KeyApple Keyboard onjv- Key: (a)• •• .. . . . . . . • . . . $ 79 .95
MON-12G 12" Green Manito,with swivel stand · Key: (a,b & lie)• • • • • • $ 79 .95
JE520AP Voice Synthesizer - Plug-in, Use, Ready ' Key: (a,b). .. . . • $119.95
KB-EA 1 Apple Keyboard andCase ' Key: (a).. . • . . . •• • • • • • •. . $ 134.95
PM1200A Prometheus Internal Modem - 2 cards ' Key: (a,b)• . . .• . . • $ 299.95
PM12 00M Prometheus Macintosh Ext. Modem· Key: (Macintoshl• • . • • $369.95

16K RAM Card (Language Card)
The ARC-16K RAM Card allows the Apple· IIand 11 + computers to expand from 48K to 64K.
Comple te with instruc tions . Key: (a) •
ARC-16K. •• • •• ••• •••• . . ••• .• • ••• . . . • . •• • •• ••• • ••• •• $39.95

Z·80 CP/M Card
The AZ80-1 is Soft -ca rd co mpatible. Used with CP/ M related progr ams. Softwa re not
inc luded . Key: (a.b)
AZ80-1 •••• • •••• • . .• •. . . • • • • • • •.•• .. • .••• • • . . • • •• • • • $49.95

EPROM Burner Card
The AEB-2 allows user to prog ram and work with standa rd EPROMs (27 16, 2732 & 276 4).
Easy to use, on- board firmware . Menu co ntains the following opt ions: Write, Read, Copy,
Compare. Blan k-Ch eck and Monitor. Comp lete with instruct ions. Key: (a.b)
AEB-2. • • . •. • • .. . • • • . . • • • • • . • • • •. • • • •. •.. • • • •.. • • • • $69.95

80-Column Card w/Soft Switch
The A80-C is an 80-column car d designed for the Appre- II and 11 + computers. The card is
equipped with a soft switc h whic h allows easy hoo kup for any monito r. The A80- C also
features inverse video capa bili ties. This card is similar to the vldex?" 80 col umn ca rd.
Complete with instruct ions. Key: (a)
A80-C•• •• • • •••••• • • • •. . . • . • . . . . • •• • • • • • •• • • •• • • • . • $ 74.95

Super Serial Card
The ASSC-P is a seria l car d with a prin ter mode. It generates standar d RS-232G signals
and is similar to the Apple · Super Seria l Card. Comp lete with instructions. Key: (a.b)
ASSC-P• •• • • • • • •.. •• . ..• . • •• •• ...•••• • • •• • •• •••• •• • $99.95

Parallel Graphics Printer Card w/64K Buffer
The APC-64K is a pa rallel g raphics pri nter card wit h a 64K buffer and gra phic dump
capabilities. Co mp lete with instruct ions. Key : (a,b)
APC-6 4K. . . . . . • • . • • • • • • • • • • • • • • • • • • • •.. • • .... • . .. . $ 129.95

80-Column/64K RAM Card
Extended 80-Column/ 64K RAM Card expands memory by 64K to g ive 128K when used
with programs like VisiCalc....Complete with instruction s. Key: (b)
JE864• • • • • •• •• •• . • . . . .• . .• . • • . . . • • • . . • • • • • • •• • . .• . $79.95

'APPLE. APPl.E II. li t . lie. lie atld Mac,ntosh are regIstered trademarks 01APPlE Computers
'''\Ii~Jc IS a r't'9,st ere<l trademark of Vis. Corp Inc " "VIde-x ISa re-g.stered h-demark of VJdex Inc.

S10 Minimum Order - u s. Fundi Only CA R.-idenb: Add lIi\'l 'l6oS.IMTax Sp« ShMts _ JOe Mdl
Shlpplng:Add S" l)Ius S1.50ln turance SendS1PlMt.gefor FREE1P' 5.MmK:oc..log ~Sub+Ktto~

s.nd mrnp"'~""~ Jo rec.n. a lfontltlys.INR)'W - FREE!

[~BlJameco I VISA" I
13 55 SHOREWAY ROAD , BELMONT, CA 94002

8/85 PHONE ORDERS WELCOME - (415) 592-8097 - Telex: 176043

Also compatib~ with
oth er computer I)'St~s.

FEATURES:
· 75 sq . in . viewing scree n
• High resolu tion display
• 80 charact er x 24 line

dis play format
• LED power ind icator
• Anractive, co mputer

matched styl ing
• Brightness co ntro l
• Easy access cont rol s

in bac k of un it
• Complete with tilVswivcl

monitor stand

• TRS-80 Model 100* • NEC • Olivetti
' AlSO COMPATlBLE WI"lli NEe PC-1201 A AND OUVETTl Ml 0

Easy 10."stall mod ule plu ll Sngh l into the IOCkel lnc reaSlI"lgmemory In 8K
Incremerols Complete 'MOth module and docu mentahon ler converSIOn
Ml008K (TR _ 'OO , $49.95
NEC8KR (NEe PC·1201A " 0Iivftti 1,Il O}""''' s,.c;ty $49.95

Muffin-Style and
Sprite Style Fans

. Iilo.-W" MUF60 ,<6 S· ", . 60oIm}• • • • • • • $ 9.95
PWS2107F (312 S' sq. 32cfm)••• • $14 .95

12 " Monochrome Green Monitor for
APPLE II, 11+, lie and IIC*

Th e ProMod em '" is a Bell 212A (300/ 1200 baud) in
te lligent stand-alo ne modem ' Full featured expa ndabl e
mod em • Sta ndard features include Auto Answer and
Auto Dial , Help Commands, Progr ammable Intell igent
Dialing, Tou ch Tone'" & Pulse Dialing and More ' Hayes
command set co mpatible. plus an add itional extende d
command set · Shown w/al phanumeric display optio n.

PM1200 RS-232 Stand-Alana UniL •• • • • $3 19 .95

OPTIONS FOR ProModem 1200
PM-eOM IPrcCom Communa.lIon Sotl:_re)•• • • ••••• • $79.95

Please SPOCllyOperalong Sysl em

PM-OP (Op tio ns Proc essor )••• • •••••• •••••• • • • 579.95
PMQ..16K IOp l lOns Proc esso r Memo ry - 16K)••••• ••• • $ 4.50
PMQ..32K rocncos Proce sSOl Mem ory - 32K J• • • • • • • • • $ 9.00
PMQ..64K (Oplloo s Prcceeeor Memory - 604Kl• • • • • • • • • $18.00
PM·ALP (Alpha nume rIC Dlspl ay\ ••••• • • •• ••• • • • •• 579 .95

TheJE232CMallowsconnection 01standa rd seria l RS232
pri nters , modems, etc . to your VIC-20 and C-64. A 4-po le
swi tch allows th e inversion of th e 4 control lines. Com 
pJete in.tallation and opera tton instruction s included.
• ptugs into User Port • Provides Sta ndard RS232 signal
levels' Uses 6 signals (Transmit. Rec eive, Clear to Send.
Request to Sen d. Data Terminal Ready, Data Set Ready).

JE232CM $39.95

VOICE SYNTHESIZER
FORCOMMODORE VIC-20 AND C-64

Plug-In - Talking in Minutesl
JE520CM. •.. •... ... ... .. $99.95

EXPAND TRS.:.aO MEMORY
TRS·80 MODEL I, III

Each KI1 cornes com~ ..I" e.gh! "''''5290 IUPO. , 614116) 16K OynaIl'llC
RAMs and documentl.bOn lor con...ersoon Mode l 1 · 16K eqUipped WIth Ex
pa nSIOn In~ce c.n be expanoeo 10 . (lK WIth 2 Kits Mod el III Can be
.x~~ from 16K10.eK usmg 2 Kiis E. ch Krt 'Mil expand computer by
16K Iflcremenl s

TRS-16K3 200ns (Model III). .. . • . ..• . $6.29
TRS-16K4 250ns (Modell) $5.49

TRS·80 COLOR AND COLOR II
Easy to ,nstall Ki t come s comp lete \IItIfh 8 eac h " 164N- 20 (200n sl 6-4K
DynamiCRAMs and OocumenUillon JarconversIon . Coo... rt, TRS·80 CalC)(
Compu Wrs 'o'IIith 0, E, £T.F ind NC cnccn ~rds to 32K Also converts
TRS- 80 Color Com pute. n to 64K Flex 005 01"0 5- 9 reqUired 10 utlhze
lu ll 6-4K RAM on all com puters

TRS-64K-2. . • . . . . . . . . . . • . . . .. . .. . . • $17.95

TRS·80 MODEL IV & 4P
Easy 10Ins/allKit comes complele WI" 8.a..164N-20 (2OOns) 64K Oyn/WTllC
RAM, and con....r$lOt1 documenl o1lbon ConvertsTRS-80 Model IVcomputers
Irom l lSK to ~K. Also Up,lInds Model " Pfrom 64K to 128K

TRS-64K-2.. . .• , $17.95
(Con"", the Model IV fro m 18K to 64K 01' will.K~1'ICl the Mode4 4P from
604Kto 128K)

TRS-64K2PAL (Model IV only) $38.95
18 - 416.... with PAL Chip 10 .ll~nd from UK to 128 K)

• Use as a second disk drive ' Single
sided ' Single/double denSIty' Full
heIgh t dr ive • 48 TPl • Documentation
included ' Weight: 3.7 toe

MPI51S... . $89.95 or 2 for $159.95

• Input signa l : com posit e video
• Input impedance: 7S Ohm 
• 1000 x 800 resolut ion
• 12 " 90 degree dehctlon green
" 35W •Weig ht: 20 tbs.

MON-12G $79.95

CI RCLE 114 ON FREE INFORMAT!ON CARD
101
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SOURCE NO RElJ 

mc 
egg 

DROP PROOF 
DIGITAL 
MULTI METER 

DC input impedance 10M ohm 
Shock -mounted LCD display 
Overload protection Auto 

polarity Backed by our 1 -year 
limited warranty For more 
specifications see MCM catalog 
10. page 122 

#72-057 

WE HAVE WHAT YOU NEED AT 
THE PRICES YOU WANT! 

CALL TOLL FREE 

ELECTRONICS 1-800-543-4330 
(IN HAWAII OR ALASKA 1- 800 -858 -1849) 

95 

31/2 DIGIT LDC 
MULTIMETER 

DC input impedance 10M ohm 
Diode and HFE transistor tests 
Overload protection Auto 

lipolarity Backed by our 1 -year 
mited warranty For more 
specifications see MCM catalog 

10. page 122 $3 # 72.OSO 

$39.80 (1.9) 

TEN/MAP 
20 MHZ DUAL TRACE 
OSCILLOSCOPE 

Two High Quality 10.1 probes included 
Backed by our 2 -year limited warranty 
For specifications see MCM catalog 

x10. page 121 

#72-320 

389 
15 MHz DUAL TRACE 
BATTERY OPERATED 
OSCILLOSCOPE 

0, Two High Quality 10 1 Probes 
included Backed by our 2 -year Limited 
Warrranty Internal rechargeable batteries 
provide 2 hours of continuous operation 
without the need for any outside power 
source. For specifications see MCM 
Catalog 10. page 121 

(10 -UPI 

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 1-year 
limited warranty For more 
specifications see MCM catalog t0. page 122 

95 #72-040 
=59.80 tack 54.: up. 

HIGH VOLTAGE 
TRIPLER 

#72-335 

$48995 
1111 

ML.**+ 

-01-1141. 

. 4 rt' atr 

TE1111fAlIkr 
35 MHZ DUAL TRACE 
OSCILLOSCOPE 

Two High Quality 10 1 probes included 
Backed by our 2 -year limited warranty 
For specifications see MCM catalog 

010. page 121 

#72-330 

INFRARED DETECTOR CARD 
Used for testing TV. VCR and other infrared remote 

controls Test area will glow pale orange if infrared 
is present 0 ---- t 

i li3 ! 

Replaces: ECG' 526. ECG' 523 
Zenith 212-141-021 212 -141 -031 

212. 141 -04 212-141-05 Two-year 
warranty 

#ERS526A 
$12.901l.9) $q95 

$4.50 (1 -s) 

#72-005 

$395 
(s-u) i 

REPLACEMENT FOCUS DIVIDER 
FOR SANYO AND SEARS 

Replaces 
Sanyo Part 

ESPA -98-F 1 

Z0064 
Also replaces 

ESPA 94 and 
ECG 568 $13.95 11.9) 

#33 -748 

$111sä ITEMS! 

BE SURE TO CALL 

FOR YOUR FREE 
132 mcm 

PAGE 

CATALOG! 

OVER 

5,000 

We Also Have a fu:, ne of test equipment. 
computer acce-. .s. telephone accessones. 
speakers. televis. ' parts. llybacks, yokes. switches, 
fuses. lamps. capacitors. resistors. cartridges. styli. 
wire CATV equipment and many more Over 5.000 
items AT THE LOWEST PRICES AROUND! 

Terms: s,, 
$20 n..rnn Merge card order as vrgptd UPS G 00 
r.ioll orders atspaed oasn 24 irws 
SMts oft* open S30 aT io 703 afe Saardars 
1000aretc3pre EST 
Fa pis crews add 47 75 brstnppq and q wreq charges 

O 
e.cttd u 75 "%m 

MCM 
ELECTRONICS 
65e East Congress Pars 
Cnlerv+ Oho 45459 
513-434.0031 

N/I 
CIRCLE 87 ON FREE INFORMATION CARO 

$4899 5

• Two High Quality 10:1 crobes Included
• Backed by our 2-year I mlted warranty
• For specifications see MCM catalog
# 10, page 121

TEMK4P@
20 MHZ DUAL TRACE
OSCILLOSCOPE

#72·320$38995

#72·335

TENAfJipe

35 MHZ DUAL TRACE
OSCILLOSCOPE
• Two High Quality 10:1 CrObeS included
• Backed by our 2-year I mlted warranty
• For specifications see MCM catalog
#10 , page 121

#72·330 $56900

TENM4P@
15 MHz DUAL TRACE
BATTERY OPERATED
OSCILLOSCOPE
• Two High Quality 10:1Probes
included. Backed by our 2-year Limited
Warrranty • Internal rechargeable batteries
provide 2 hours of continuous operation
without the need for any outside power
source.• For specifications see MCM
Catalog # 10, page 121

TEMK4pe
DROP PROOF
DIGITAL
MULTIMETER
• DC Input Impedance 10M ohm
• Shock-mounted LCD display
• Overload protection. Auto
polarity. Backed by our 1-year
limited warranty. For more
specifications see MCM catalog

#10, page 122$2995#72·057
each

TEMK4P@
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 1-year
limited warranty. For more

~~~i~~;~i~~~$see5MCM4cata910g5
#72·040
S59.80 each (z-up)

TEMK4pe
3% DIGIT LDC
MULTIMETER
• DC Input Impedance 10M ohm
• Diode and HFE transistor tests
• Overload protection. Auto
polarity. Backed by our 1-year
limited warranty. For more
specifications see MCM catalog
#10, page 122.

#72·050 $3eJ111
'39.80 (1-9) u::

We Also Have...a full line of test equipm ent .
computer accessories. telephone accessories,
speakers, televis ion parts , f1ybacks. yokes . switches ,
fuses. lamps , capacitors. resistors . cartridges, styli .
wire . CATV equipment. and many more . Over 5,000
items AT THE LOWEST PRICES AROUND!
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BE SURE TO CALL
FOR YOUR FREE
132
PAGE
CATALOGI
OVER
5,000
ITEMS!

• $10 minimum order $1 00 charge for orders eTerms: under $10
• $20 minimum charge card order

ffiJard : ~~s~r~r~~~~~~ ~tl~l~24 hours MCM
• Sales otuce open 830 am 10 7 00 pm Salurdays me ELECTRONICS

10ooaml03pm EST 858 E IC P k D
• For prepaid orders add $2 75 for shippIng and C as ongress ar n....e

handling entervute, Otuo 454591.,-1.Should shipping & handling charges exceed $2 75, 513·434·00 31
~ the balance due w,nbe sentC O D SOURCENO. RE-12

REPLACEMENT FOCUS DIVIDER
FOR SANYO AND SEARS
• Replaces #33·748
Sanyo Part

:~f~r::::es ' $1180#ESPA 94 and
ECG" 568 - $13.95 (1-9) (1D-up)

INFRARED DETECTOR CARD
• Used for testing TV, VCR and other infrared remote
controls. Test area will glow pale orange If infrared

e".....nt I"~";;;;=-I #72·005
i • I

~=c=="'==-.=:.=-=

$4.50 (1-5)

#ERS526A $9
9 5$12.90 (1-9)
(1D-up)

• Replaces: ECG" 526, ECG" 523
• Zenith 212-141-021 /212-141-031/
212-141-04/212-141-05• Two-year
warranty

HIGH VOLTAGE
TRIPLER
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PARTIAL LISTING ONLY- PLEASE CALL OR WRITE FOR FREE CATALOG. 

STATIC RAMS 
2112 
2114 
2114-25 
21141.4 
2114L-3 
21141-2 
TMM2016.200 
TMM2016-150 
TMM2016.100 
HM6116-4 
HM6116-3 
HM6116LP4 
HM6116LP3 
HM6264P15 

2564 145On.1 
1024:4 14S0nI 
10244 1250ns1 
10244 (450ns1(LPI 
10244 1300ns111P) 
10244 (200ns111P) 
2048.6 (200n.) 
2048x8 I150ns1 
2048x8 I100ns1 
2048x8 (200ns)1cmosl 
2048x8 (15Ons)lcmo.l 
2048.8 1200ns11cmos1l LP1 
2048x8 (150n.)1cmos1(LP) 
81928 1150n11cmos1(LP) 

LP low Powr 

DYNAMIC RAMS 
4116 -250 16384:1 1250n51 
4116.200 163841 (200n.) 
4116-150 163841 1150n.) 
4164-200 
4164150 
TM54164 
41256 200 
41256 150 

655361 1200n015v) 
655361 (15000150 
65536,1 (150ns)1Sv) 

262144,1 1200n115v) 
262144.1 (150110150 
Sv Songl. S Volt Supply 

EPROMS 

2.99 
$19.95 

8 /10 95 
8/12.95 
8/13.45 
8/13.95 

3.25 
3.75 
475 
3.69 
3.95 
3.95 
4 25 
975 

8 6.95 
8 895 

8 10.95 
9 10.50 
9 13.50 

4.95 
5.25 
5.50 

2708 10248 (450ns) 
2716 20466 (450ns115v1 
2716 -1 2048.8 1350ns))50 
TMS2532 4096.9 )450ns115v1 
2732 4096.8 )450ns)(50 
2732A-4 4096:8 )400n.1(50121vPGM) 
2732A-35 4096:8 )3500s)151/1121vPGM) 
2732A 4096:8 1250ns115v((21vPGM) 
2732A -2 40968 12000115vH21vPGM) 
2764 8192:8 1450110115v) 
2764-250 8192:8 1250n.1(5v) 
2764-200 8192,8 (200ns1150 
27128 16384:8 (250118115v) 
27256 32768 :8 1250n115v1 

5v Song!. 5 Volt Supply 
21vPGM - Program at 21 Volts 

3.95 
3.50 
4.95 
4.95 
3.95 
4.95 
4.95 
6.95 

10.95 
4.25 
4.95 
6.95 
7.95 

12.95 

SPECTRONICS CORPORATION 
EPROM ERASERS 

PE-14 
PE-14T 

-E24T 

Timer 

X 
X 

Chip Intnsty Cpcty IuW Cm'l 
9 8,000 
9 8,000 
9 9.600 

7400 74500 
7400 19 7492 50 74500 .32 
7401 19 7493 35 74502 .35 
7402 19 74100 1.75 74SO4 .3S 
7403 19 74107 30 74505 .35 
7404 19 74116 1 55 74508 .35 
7405 25 74121 29 74510 .35 
7406 29 74122 .45 74511 .35 
7407 29 74123 .49 74520 .35 
7408 .24 74125 .45 74532 .40 
7409 .19 74126 .45 74537 .88 
7410 .19 74132 45 74574 .50 
7411 .25 74145 60 74586 .50 
7413 .35 74148 1 20 745112 .50 
7414 .49 74150 1 35 745124 2.7S 
7416 .25 74151 55 745132 1.24 
7417 .25 74153 55 745133 .45 
7420 .19 74154 1 25 745138 .85 
7421 .35 74155 75 745139 85 
7425 .29 74157 55 745140 SS 
7427 .29 74159 1 65 745151 .95 
7430 .19 74161 69 745153 95 
7432 .29 74163 69 745157 .95 
7437 .29 74164 85 745158 .95 
7438 .29 74165 85 745161 1 95 
7442 .49 74166 1 00 745163 1.95 
7445 .69 74173 75 745174 95 
7447 .69 74174 89 745175 9S 
7448 .69 74175 89 745240 2.20 
7473 .34 74185 2.00 745241 2.20 
7474 .33 74192 79 745244 2.20 
7475 .45 74193 79 745280 195 
7476 .35 74194 85 745287 190 
7483 .50 74259 2.25 745288 1 90 
7485 .59 74367 65 745373 2.45 
7489 2.15 74368 65 745374 2.45 
7490 .35 74393 1351 `74S471 4.954 

413 1224 S. Bascom Avenue, San Jose, CA 95128 
800 -538 -5000 800 -662 -6279 (CA) (408) 995 -5430 

FAX (408) 275 -8415 Telex 171 -110 

8300 
11900 
175.00 

8000 
8035 
8039 
8080 
6085 
6085A -2 
80873 
8087 -6 
8088 
8155 
81552 
8156 
8748 
8755 

59S 
5 95 
3.95 
4.95 

11.96 
129.00 
11900 

19.96 
6.95 
7.96 
695 

24 95 
24 95 

8200 
8203 39.95 
8205 3 50 
8212 1.80 
6216 1 75 
8228 3 49 
6237-5 15.95 
8243 4.45 
8250 10 95 
8251A 4 49 
6253 6.95 
8253-5 7.95 
8255 4.49 
8255-5 5.25 
8259 6.90 
8259-5 7.50 
8272 19.95 
8275 29.95 
8279 6-95 
8282 6.50 
8284 5.50 
8286 6.50 
8288 14.95 

Z80 
2.5 Mhz 

280-CPU 2.49 
Z80-CTC 2.95 
Z80-P10 2.95 
Z80-SIO 0 9.95 

4.0 Mhz 
280A-CPU 2.49 
Z60A-CTC 3.95 
Z$OADART 895 
Z$OA-P17 3 95 
Z80A-S10 0 10.95 

6.0 Mhz 
6.7.1108-CPU 8.954 

3 95 
5.95 

12 95 
39 95A 

r****HIGH-TECH**** 1 

27256 
32K : 8 EPROM 

* SINGLE 5 VOLT SUPPLY $12x 95 
SINGLE LOCATION 8 1 .J7 

HIGH SPEED PROGRAMMING 
250nACCESS TIME 

,****SPOTLIGHT**** 

1.95 
3.95 
3.95 
2.95 
2.95 
2.95 
2.95 
2.95 
2.95 
2.95 
295 
2.95 
2.95 
2.95 
2 95 
295 
2.95 
2.95 
2.95 
2.95 

UARTS 
AYS 1013 3.96 
ÁY3 1015 6.86 
TR1602 3.96 
2651 8.96 
1M6402 7.95 

BIT -RATE 
GENERATORS 
BR1941 
4702 
COM8116 
14411 

11 95 
1295 
1095 
11 95 

MISC. 
3242 7 9S 
MC3470 4.95 
MC3487 2.95 
AY5 3600 PRO 11.95 
HD46505SP 16.96 

,C R T5027 19.99 

6502 
6520 
6522 
6532 
6551 
6502A 
6522A 
6551A 

6500 

6800 
68000-6 
6800 
6802 
6809 
6809E 
6821 
6845 
6850 
6883 

495 
2 95 
549 
995 
995 
5.95 
995 

11 95 

39.95 
2 95 
7.95 
8.95 
8.95 
295 

1295 
325 

22 95 

DISK CONTR 
1771 1595 
1791 23.95 
1793 23 95 
UPD765 19.95 

INTERFACE 
8126 1.59 
8128 1.98 
DM8131 2.95 
DP8304 2 29 

CLOCK CHIPS 
MM5314 4.95 
MM5369 1.95 
MM58167 8.95 
MSM5832 3.95 

DATA ACQ 
ADC0804 3.49 
ADC0809 4.49 
ADC0817 9.95 
DAC0808 2.95 
MC140818 2 95 

SOUND CHIPS 
76477 
76488 
AY3 8910 

'551263 

'CRYSTALS 
32 768Khi 
1 OMhr 
1.tT432 
20 
2.4576 
3.579545 
4.0 
5.0 
5.0688 
60 
6 144 
8.0 
100 
10 738635 
14 31818 
150 
160 
17 430 
18 432 

`200 

JDR Microdevices 

Copyright 1985 JOR Mlcrodedces 

74LS00 ' 
741500 .24 7415157 65 
741501 .25 7415158 59 
74LS02 .25 7415160 .69 
741S03 .25 7415161 .65 
741504 .24 7415163 .65 
741505 .25 7415164 .69 
741508 .28 7415165 95 
741.509 .29 7415166 1.95 
741.510 .25 7415169 1.75 
741511 .35 7415173 69 
741.512 .35 7415174 55 
741513 .45 7415191 89 
741514 .59 7415192 79 
741520 .25 741.5193 79 
741521 .29 7415194 69 
741526 .29 7415195 69 
741527 .29 7415197 79 
741532 .29 7415221 89 
741533 55 7415240 .95 
741.537 35 7415241 99 
741538 35 7415242 .99 
741540 .25 7415243 99 
741542 .49 7415244 1 29 
741547 .75 7415245 1 49 
741.551 .25 7415251 .S9 
741573 .39 7415253 .59 
741.574 .35 7415257 .59 
741575 .39 7415258 .59 
741576 .39 7415259 2.75 
741585 .69 7415260 .59 
741586 .39 7415266 55 
741.590 .55 7415279 .49 
741592 .55 741.5280 1.98 
741593 55 7415283 .69 
741.5107 39 7415290 89 
7415109 39 7415293 89 
7415112 39 7415299 1 75 
7415122 45 7415323 3 50 
7415123 79 741.5365 49 
7415124 2.90 7415367 .45 
7415125 49 7415368 .45 
7415126 49 7415373 1.39 
7415132 .59 7415374 1.39 
7415136 .39 7415377 1.39 
741513E .55 7415390 1.19 
741.5139 .S5 7415393 1.19 
741.5145 1.20 7415640 2.20 
741.5148 1.35 741.5645 2.20 
7415151 .55 7415670 1.49 
7415153 .55 7415682 3.20 
7415154 1.90 741.5688 2.40 
7415155 .69 811595 1 49 

62415156 69 2515252 1 2 80, 

T1084 

LINEAR 
2.19 NE564 295 

114301 .34 16565 99 
1M307 .45 1566 1 49 
1/4308 .69 NE592 98 
1M309K 1.25 LM733 98 
1.114310 1.75 11N741 35 
1M311 .64 1M747 69 
LM317T 119 11310 1 49 
1/4317K 395 MC1330 1 69 
LM318 149 MC1372 695 
11N323K 4.95 11911458 59 
1/4324 59 1/41488 69 
1.14331 3 95 141489 .69 
1/4334 119 LM1496 .85 
1/4335 1.40 1A41800 2.37 
161336 1.75 141812 6.25 
1/43371 1 95 L1899 1.95 
LJS1338K 3.95 ULN2003 1 29 
161339 .99 XR2206 3.75 
1/4348 .99 XR2211 5.25 
1M350K 4.95 CA3146 1.85 
1E351 .60 1/43900 .59 
LF353 1.00 0M3911 2 25 
1E356 1.10 0M3914 3 95 
LF357 1.40 MC4024 3 95 
1.61358 .69 MC4044 4 SO 
LM359 1 79 RC4136 125 
1/4377 1 95 75150 1 95 
116 383 1.95 75154 1 95 
1/4386 89 75188 1 25 
11.4393 1 29 75189 1 25 
1/4393 1 29 75451 39 
11.497 325 75453 39 
NE555 34 75477 1 29 
NE556 65 75492 79 

6. 
T T0 220 K T0.3 

RETAIL STORE - 1256 S. BASCOM AVENUE 
HOURS: M -W -F. 9 -5 TU -TH. 9-9 SAT. 10 -3 

PLEASE USE YOUR CUSTOMER NUMBER WHEN ORDERING 

TERMS Mrwrvrn write $1000 For Mvppvfg and handling ncluee 
$50 kw UPS Ground and 5350 for UPS An Orders over 1 to and 
foreign orders may require adds Tonal shppng charges please 
contact our sales department for Ow amount CA resents must 
include 6% ways lax. Bay Area and LA resrdenb include Ws . AN 
merchandse n wananled for 90 days unlews oOwrwtse stadd Paps 
are sugect lo change ...moot nonce We are not reSIXIMDW Ion 
typographical Mors We reserve ter nghl to Inv( glynSóes and to 
substitute mrAacturer All merchandise uA(ect to prior way 

STATIC RAMS 8000
2112 256x4 (450ns) 2 .99 8035 5 .95 6502 4 .95
2114 1024x4 (450ns) 8 /9 .95 8039 5.95 6520 2 .95
2114-25 1024x4 (250ns) 8 /10.95 8080 3.95 6522 5 .49
2114L-4 1024x4 (450ns)(LP) 8 /12.95 8085 4.95 6532 9 .952114L-3 1024x4 (300ns)(LP) 8 /13 .45 8085A-2 11 .95 6551 9.952114L-2 1024x4 (200ns)(LP) 8 /13 .95 8087-3 129.00 6502A 5 .95TMM2016-200 2048x8 (200ns) 3 .25 8087-6 119.00 6522A 9 .95TMM2016·150 2048x8 (150ns) 3.75 8088 19.95 6551A 11.95
TMM2016-100 2048x8 (100ns) 4.75 8155 6 .95

6800HM6116·4 2048x8 (200ns)(cmos) 3 .69 8155-2 7 .95
HM6116-3 2048x8 (150ns)(cmos) 3.95 8156 6 .95

68000-8 39.95HM6116LP-4 2048x8 (200ns)(cmos)(LP) 3 .95 8748 24.95
HM6116LP-3 2048x8 (150ns)(cmos)(LP) 4 .25 8755 24.95 6800 2 .95

6802 7 .95HM6264P-15 8192x8 (150ns)(cmos)(LP) 9 .75
8200 6809 8 .95LP =Low Power

6809E 8.95

DYNAMIC RAMS 8203 39.95 6821 2.95
8205 3 .50 6845 12.9516384x1 (250ns) 8 /6.95 8212 1 .80 6850 3.2516384x1 (200ns) 8 /8.95 8216 1.75 6883 22.9516384x1 (150ns) 8 /10.95 8228 3 .49

65536x1 (200ns)(5v) 9 /10.50 8237-5 15.95 DISK CONTR65536x1 (150ns)(5v) 9 /13.50 8243 4 .45
65536x1 (150ns)(5v) 4.95 8250 10.95 1771 15.95

262144x1 (200ns)(5v) 5 .25 8251A 4 .49 1791 23 .95
262144x1 (150ns)(5v) 5 .50 8253 6 .95 1793 23 .95
5v =Single 5 Volt Supply 8253-5 7 .95 UPD765 19.95

8255 4.49
EPROMS 8255-5 5 .25 INTERFACE

8259 6 .902708 1024x8 (450ns) 3.95
8259-5 7.50 8T26 1.592716 2048x8 (450ns)(5v) 3 .50
8272 19.95 8T28 1 .982716-1 2048x8 (350ns)(5v) 4.95
8275 29.95 DM8131 2 .95TM52532 4096x8 (450ns)(5v) 4.95
8279 6 .95 DP8304 2 .292732 4096x8 (450ns)(5v) 3.95
8282 6 .502732A·4 4096x8 (400ns}(5v)(21vPGM) 4.95
8284 5.50 CLOCKCHIPS2732A·35 4096x8 (350ns)(5v)(21vPGM) 4.95
8286 6 .502732A 4096x8 (250ns)(5v)(21vPGM) 6.95
8288 14.95 MM5314 4.95

2732A·2 4096x8 (200ns)(5v)(21vPGM) 10.95 MM5369 1 .95
2764 8192x8 (450ns)(5v) 4.25 ZSO MM58167 8.95
2764-250 8192x8 (250ns)(5v) 4 .95 M5M5832 3 .95
2764-200 8192x8 (200ns)(5v) 6.95 2.5 Mhz
27128 16384x8 (2 5 0 ns )(5 v ) 7 .95 Z8O-CPU 2.49 DATAACQ
27256 32768x8. (250ns)(5v) 12.95 Z80-CTC 2.95

5v =Single 5 Volt Supply Z80-PIO 2.95 ADC0804 3 .49
21 vPGM =Program at 21 Volts Z80-510/0 9.95 ADC0809 4 .49

4.0 Mhz ADC0817 9.95

SPECTRONICS CORPORATION DAC0808 2.95
Z80A-CPU 2.49 MC1408L8 2.95

EPROM ERASERS Z80A-CTC 3.95
SOUNDCHIPSZSOA-DART 8.95Chip Intensity Z80A-PIO 3.95

3 .95Timer Capacity (uW/Cm') Z80A-510 /0 10.95 76477
9 8.000 83.00

6.0 Mhz
76488 5 .95

X 9 8.000 119.00 AY3-8910 12.95
X 9 9.600 175.00 ZSOB-CPU 8.95 551263 39.95

7400 74S00 ****HIGH-TECH****
7400 .19 7492 .50 74500 .32

272567401 .19 7493 .35 74502 .35
7402 .19 74100 1.75 74504 .35 * 32K X 8 EPROM7403 .19 74107 .3 0 74505 .3 5
7404 .19 74116 1.55 74508 .35 * SINGLE 5 VOLT SUPPLY $12.957405 .2 5 74121 .29 74510 .3 5 * SINGLE LOCATION &7406 .29 74122 .45 74511 .3 5

HIGH SPEED PROGRAMMING7407 .2 9 74123 .4 9 74520 .3 5
7408 .2 4 74125 .4 5 74532 .4 0 * 250ns'ACCESS TIME
7409 .1 9 74126 .4 5 74537 .8 8

****SPOTLlGHT****7410 .19 74132 .45 74574 .5 0
7411 .25 74145 .6 0 74586 .50
7413 .3 5 74148 1 .20 745112 .5 0
7414 .4 9 74150 1.35 745124 2 .75
7416 .2 5 74151 .5 5 745132 1 .24 CRYSTALS UARTS7417 .25 74153 .5 5 745133 .4 5
7420 .1 9 74154 1 .25 745138 .8 5 32.768Khz 1.95 AY5-1013 3 .95
7 421 .3 5 74155 .75 745139 .8 5 1.0Mhz 3 .95 AY3·1015 6 .95
7425 .29 74157 .5 5 745140 .5 5 1.lf432 3.95 TR1602 3 .95
7427 .2 9 74159 1 .65 745151 .9 5 2 .0 _ 2 .95 2651 8 .95
7430 .19 74161 .6 9 745153 .95 2.4576 2.95 'IM640 2 7.95
7432 .2 9 74163 .69 745157 .95 3.579545 2 .95 BIT-RATE7437 .2 9 74164 .8 5 745158 .9 5 4 .0 2.95 GENERATORS7438 .2 9 74165 .85 745161 1.95 5 .0 2.95
7442 .4 9 74166 1 .00 745163 1.95 5 .0688 2 .95 BR1941 11 .95
7445 .69 74173 .7 5 745174 .9 5 6 .0 2 .95 4702 12.95
7447 .6 9 74174 .89 745175 .9 5 6.144 2 .95 COM8116 10.95
7448 .6 9 74175 .8 9 745240 2 .20 8.0 2 .95 14411 11 .95
7473 .3 4 74185 2 .00 745241 2 .20 10.0 2 .95 MISC.7474 .33 • 74192 .7 9 745244 2 .20 10.738635 2 .95
7475 .4 5 74193 .7 9 745280 1 .95 14.31818 2.95
7476 .35 74194 .8 5 745287 1 .90 15.0 2 .95
7483 .5 0 74259 2.25 745288 1.90 16.0 2 .95
7485 .5 9 74367 .6 5 745373 2.45 17.430 2.95
7489 2 .15 74368 .65 745374 2 .45 18.432 2 .95
7490 .3 5 74393 1 .35 745471 4 .95 20.0 2 .95,

(f)
a
Z
0a:
f-a
w
...J
W

0
0«a:

104

74L500 .2 4 74L5157 .6 5
7 4L501 .2 5 7 4L5158 .5 9
74L502 .2 5 74L5160 .69
74L503 .25 74L5161 .65
74L504 .2 4 74L5163 .65
74L505 .25 74L5164 .69
74L508 .28 74L5165 .95
74L509 .29 74L5166 1.95
74L510 .2 5 74L5169 1 .75
74L511 .35 74L5173 .6 9
74L512 .3 5 74L5174 .55
74L513 .45 74L5191 .8 9
74L514 .5 9 7 4L5192 .7 9
74L520 .25 74L5193 .79
74L521 .29 74L5194 .6 9
74L526 .2 9 74L5195 .69
74L527 .2 9 74L5197 .7 9
74L532 .2 9 74L5221 .8 9
74L533 .55 74L5240 .9 5
74L537 .35 74L5241 .9 9
74L538 .3 5 74L5242 .99
74L540 .2 5 74L5243 .99
74L542 .4 9 74L5244 1.29
74L547 .7 5 74L5245 1.49
74L551 .25 74L5251 .5 9
74L573 .39 74L5253 .59
74L574 .35 74L5257 .5 9
74L575 .39 74L5258 .5 9
74L576 .3 9 74L5259 2.75
74L585 .69 74L5260 .59
74L586 .3 9 74L5266 .55
74L590 .5 5 74L5279 .4 9
74L592 .5 5 74L5280 1 .98
74L593 .5 5 74L5283 .69
74L5107 .3 9 74L5290 .8 9
74L5109 .3 9 74L5293 .8 9
74L5112 .39 74L5299 1 .75
74L5122 .4 5 74L5323 3 .50
74L5123 .7 9 74L5365 .49
74L5124 2.90 74L5367 .4 5
74L5125 .49 74L5368 .4 5
74L5126 .49 74L5373 1 .39
74L5132 .5 9 74L5374 1 .39
74L5136 .3 9 74L5377 1 .39
74L5138 .5 5 74L5390 1 .19
74L5139 .5 5 74L5393 1 .19
74L5145 1.20 74L5640 2 .20
74L5148 1.35 74L5645 2.20
74L5151 .5 5 74L5670 1 .49
74L5153 .5 5 74L5682 3.20
74L5154 1 .90 74L5688 2 .40
74L5155 .6 9 81L595 1.49
74L5156 .6 9 25L52521 2.80

LINEAR
TL084 2.19 NE564 2.95
LM301 .34 LM565 .9 9
LM307 .45 LM566 1.49
LM308 .69 NE592 .98
LM309K 1.25 LM733 .98
LM310 1.75 LM741 .3 5
LM311 .64 LM747 .69
LM317T 1.19 LM1310 1.49
LM317K 3.95 MC1330 1.69
LM318 1.49 MC1372 6 .95
LM323K 4.95 LM1458 .59
LM324 .59 LM1488 .6 9
LM331 3.95 LM1489 .6 9
LM334 1.19 LM1496 .8 5
LM335 1.40 LM1800 2.37
LM336 1.75 LM1812 8.25
LM337T 1.95 LM1889 1.95
LM338K 3.95 ULN2003 1.29
LM339 .9 9 XR2206 3 .75
LM348 .99 XR2211 5.25
LM350K 4.95 CA3146 1.8 5
LF351 .60 LM3900 .5 9
LF353 1 .00 LM3911 2.25
LF356 1.10 LM3914 3.95
LF357 1.40 MC4024 3 .95
LM358 .6 9 MC4044 4.50
LM359 1.79 RC4136 1.25
LM3n 1.95 75150 1.95
LM383 1.95 75154 1.95
LM386 .89 75188 1.25
LM393 1.29 75189 1.25
LM393 1.29 75451 .3 9
TL497 3 .25 75453 .3 9
NE555 .34 75477 1.29
NE556 .65 75492 .7 9

T = TO-220 K = TO-3
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.16 
.14 
.20 
.20 
.25 

.1s 

.25 

05 
05 
05 
05 
05 
05 
05 
05 
07 
07 
07 

.12 

100 6 00 
100. 8.00 

100/12.00 
100/15.00 

r 36 PIN CENTRONICS 
CEN36 MALE SOLDER CUP 7.95 
IDCEN36 MALE RIBBON CABLE 8.95 
IOCEN36F FEMALE RIBBON CABLE 8 954 

9000 
9334 2 50 
9368 3 95 
9602 1.50 

INTERSIL 
ICL7107 12.95 
ICL7660 2.95 
IC18038 3.95 
DIP SWITCHES 
4 posot.on 85 
6 poslt.on 90 
7 posot.on 95 
8 posot.on 95J 

791ST 
7805K 
78H05K 
7812K 
7912K 
78L05 
79L05 
79L12 

85 
1 39 
9 95 
1 19 
1 49 

69 
79 
79 

TO-3, L TO 92, 

TRANSISTORS 
2N2222 
PN2222 
2N2905 
252907 

25 PN2907 
10 2N3055 
50 2N3904 
25 2N3906 

DISCRETE 

13 
79 
10 
10 

1N751 5.1v wer .25 
1N759 12.0v canea .25 
1N4148 11N9141 sw.tcb.ng 25/1.00 
1N4004 400PIV rettala., 10/1.00 
KBP02 200PIV 1 5a br.dg .45 

.4N33 OPTO.ISOLATOR 1.75, 5. 

4538 1 95 
4543 1 19 
4553 5.79 
4584 75 
74C00 35 
74C04 35 
74C14 59 
74C74 65 
74C906 95 
74C922 4.49 
74C923 4.95 
74C926 7.95/ 

PARTIAL LISTING ONLY- PLEASE CALL OR WRITE FOR FREE CATALOG. 

CAPACITORS 
ELECTROLYTIC 

RADIAL AXIAL 
.47uf 50v 14 
10 50v 15 
47 35v 18 
100 16v 18 
220 35v 20 

10 
22 
47 
100 
150 

50v 
16v 
50v 
15v 
25v 

50v MONOLITHIC 
.01u1 
.047 

lOpf 
22 
25 
27 
33 
47 
56 
68 
82 
100 
220 
330 

14 1 

15 47 

50v DISC 
05 
05 
05 
05 
05 
05 
05 
05 
05 
05 
05 
05 

470 
560 
680 
820 
001u1 
0015 
0022 
005 
01 
02 
05 
1 

BYPASS CAPS 
.01 uf dac 
.1 uf chic 
.01 uf mono ,luf mono 

SOv 
12v 
50v 
60v 

IC SOCKETS 
1.99 100 

8 pon ST .13 .11 
14 port ST .15 .12 
16 pon ST .17 .13 
18 pon ST 20 .18 
20 pon ST 29 .27 
22 pon ST 30 .27 
24 pon ST .30 .27 
28 pon ST 40 32 
40 pon ST 49 39 
64 i ST 4.25 call 

ST SOLDERTAIL 
8 pin WW 59 49 

14 pin WW 69 52 
16 port WW .69 58 
18 pan WW 99 90 
20 pon WW 1.09 98 
22 pin WW 1.39 1.28 
24 pen WW 1.49 1.35 
28 pon WW 1.69 1 49 
40 pon WW 1 99 1.80 

WW WIRE WRAP 
16 p, ZIF 4.95 call 
24 pon ZIF 5 95 call 
28 por. ZIF 6.95 call 

ZIF TEXTOOL 
(Z.ro losert.rr. Force/ 

ACCESORIES& PERIPHERALS' 
FOR IBM 

MAXIMIZER Mrrvey Multrfu.v tv,r. 259.95 
HAYES SMARTMODEM 1200B 419.95 
130W POWER SUPPLY 159.95 
TEAC FD -55B r Ht D..k or.v.. DS o0 119.95 
MPI-1352 S'." FDD. DS Do 109.95 
PROTOTYPE CARD 27.95 
PROTOTYPE CARD war, D «.od rv, 29.95 

FOR APPLE 
JDR 16K RAM CARD 39.95 
EPROM PROGRAMMER RP525 79.95 
PRINTMAX Par.tl.i prntr .nt.rf.c. 49.95 
BAL -500 ', Ht. Dolt Dm.. T..c M.cfwv.,n 159.95 
BAL -525 ', Ht Doak Dnv.. Alps Mechanism 139.95 
MITAC AD -1 Fuu H.wpin. sbu.en M.d,.n..n, 149.95 
DISK CONTROLLER CARD 49.95 
V I E WMAX 80 6o Cok.,,n For Apps. ll 159.95 
VIEWMAX -80e 6o Cok.,.n For App. R. 129.95 
THUNDERCLOCK Offac..l PROWS Clock 129.95 
KRAFT JOYSTICK 39.95 
60W POWER SUPPLY 49.95 

MISCELLANEOUS 
ZENITH ZVM -123 15 MHz Green Monitor 105.00 
NECJB1201M 20 MHz Groan Morvto. 169.00 
BMC BM- AU9191 U Comp 13- Cob - Morvto. 279.00 
NASHUA DISKETTES ss so Bo. of 10 19.95 
VERBATIM DATAUFE DISKETTES os Do 34.95 
DISKETTE FILE Nokia 70 D..k.n.. 9.95 

DISKETTE FILE 
If PURCHASES WITH 
50 DISKETTES OR MORE 
s9 95 .f purchased abre 

SMOKED ACRYLIC CASE 
WITH SIX INDEXED DIVIDERS 
RUGGED, HIGH QUALITY 
CONSTRUCTION 
HOLDS 70 5' ." DISKETTES. 
WITH ROOM TO SPARE 

NASHUA DISKETTES 5 SOFT SECTOR 

DOUBLE SIDED. DOUBLE DENSITY WITH HUB RINGS 

BULK PACKAGED IN FACTORY SEALED BAGS OF 50 INCLUDES 
DISKETTE SLEEVES AND WRITE PROTECT TABS. IDEAL FOR SCHOOLS, 
CLUBS. AND USERS GROUPS THIS IS A SPECIAL PURCHASE. SO 

QUANTITIES ARE LIMITED 5 YEAR WARRANTY 

$1.39 
YyV¡1Ye {$aFrE7yVM. 

$1.59 ea. 
01 1 LJY Y l t 100 Y I F 50 

D- SUBMINIATURE 
DESCRIPTION ORDER BY 

tTTEIiFlEE-T7Ell-T7IFEI- 
1I;1LI967 mi.QSenswn. 

SOLDER CUPS 
RT. AN L 

P LOE 

MA 
M ' :.a 7MEIIí7EadfF4IEE1çIl7 

' s 7tl'EELL7ERd-fflfi'7['EI'7CE111 1l-ELl;ltsi_iISIZEMFaii.1/a'IiIIa'nra>:i 
ID 

iRI8BN CAB 
uLITmmiII'C[111MIi14I-ff'EI'7CEbi[WIf 114..LITItII-iC[-IIMIEIFiAICBii[iIIii1I11 

HOODS 1PSIIiGZT37R®®EFFl® 
[LIC11111rd ZITIIIIQ IIL1FFIIIFT7EET7 

MOUNTING HARDWARE -$1.00 
ORDERING INSTRUCTIONS: INSERT a OF PINS INTO "a." 

RIBBON CABLE 
CONTACTS FII;L1t4..ITIJN.1 .I:TdII1II tL7iliiL7 Ll WIMDIMIME FIKi7 

VOLTAGE 
REGULATORS 

7805T 
78M05C 
7808T 
7812T 
7815T 
78241 
7905T 
7912T 

75 
.35 
75 
75 
75 
85 
85 
85 

`C. T TO-220. K 

BARGAIN HUNTERS CORNER 

DYNAMIC RAMS 
4164 200115 $.99. 

100 PIECE MINIMUM 

41256 15Ons 
$5.50 ea. 

SPECIALS END 7/31/85 

SWITCHING POWER SUPPLIES 
Ri#Ei1 

MODEL AA 12110 
.12V ... 2A 
-121f @.1A 
5V @ 2.5A or 

SA if 12V not used 
1.86 

r%3 
ASTEC A411190 

5V @4A 
12V @ 2.5A 
-5V @ 25A 
-12V @ .30A 

3195 

51/4" DISK 
TANDON TM100.2 
SHUGART SA400L 
MPI B52 
TEAC FD55B ', Ht. 
TEAC FD55F ', Ht 

DRIVES 
DS DD 
SS DD 
DS OD 
OS DD 
DS Quad 

8" DISK DRIVES 
SIEMENS FD200 8 DS DD 
SIEMENS FD100.8 SS DD 

159.95 
19995 
109.95 
119.95 
139.95 

180.00 
129.00 

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 
IDE 20 2.25 IDE 40 
IDE 26 2.65 IDE 50 

L1 34 2 75 

1 99 
225 

3 80 
3 95 

LIGHT EMITTING DIODES 
JUMBO DISPLAYS 

1.66 100-up 
RED .10 .06 
OREEN .13 .16 
Y ELLOW 18 15 

MAN.72 CA 3" 99 
MAN-74 CC 3" 99 
FND-500 CC 5" 1.49 
FND 507 CA 5" 1 49 

4001 
4002 
4011 
4012 
4013 
4015 
4016 
4017 
4018 
4020 
4023 

`4024 

.25 
25 
25 
25 
38 
39 
39 
69 
79 
.75 
29 
65 

4027 
4028 
4029 
4040 
4042 
4046 
4047 
4049 
4050 
4051 
4053 
4060 

CMOS 
45 
69 
79 
75 
69 
85 

.95 

.35 
35 
79 
79 
.$9 

4066 
4069 
4070 
4071 
4081 
4082 
4093 
4503 
511 
4518 
4520 
4528 

39 
29 
35 
29 
19 
29 
49 
65 
85 
89 
79 

1.19 

ORDER TOLL FREE Motlr`r Cord 

800 -538 -5000 800- 662- 6279(w1 
Copyrl6M 1985 JOR Mlc,oe.vlc.. 
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$1.39 ea. $1.49 ea. $1.59 ea.
QTY 250 QTY 100 QTY 50

NASHUA DISKETTES 5'14' SOFT SECTOR
DOUBLE SIDED, DOUBLE DENSITY WITH HUB RINGS

BULK PACKAGED IN FACTORY SEALED BAGS OF 50. INCLUDES
DISKETTE SLEEVESAND WRITE PROTECT TABS . IDEAL FOR SCHOOLS,
CLUBS , AND USERS GROUPS. THIS IS A SPECIAL PURCHASE, SO

QUANTITIES ARE LIMITED. 5 YEAR WARRANTY .

SWITCHING POWER SUPPLIES
PS-ASTB: PS-3

MODELAA 12110 ASTECAA11190
+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

SPECIALS END 7/31/85

LIGHT EMITTING DIODES
JUMBO DISPLAYS

1-99 100·up MAN-n CA .3" .99
RED .10 .09 MAN-74 CC .3" .99
GREEN .18 .15 FND-500 CC .5" 1 .49
YELLOW .18 .15 FND-507 CAS' 1.49

8" DISK DRIVES
SIEMENS FD2oo·8 DS /DD
SIEMENS FD1oo·8 SS/DD

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

105.00
169.00
279.00

19.95
34.95

9.95

39.95
79 .95
49 .95

159.95
139.95
149.95

49 .95
159.95
129.95
129.95

39 .95
49 .95

259.95
419.95
159.95
119.95
109.95

27.95
29.95

ACCESORIES & PERIPHERALS

FOR IBM
MAXIMIZER Memory Multifunction
HAYES SMARTMODEM 1200B
130W POWER SUPPLY
TEAC FD-55B 'h Ht. Disk Drive, DS/DD
MPI-B52 5'10"FDD. DS/DD
PROTOTYPE CARD
PROTOTYPE CARD With Decoding

FOR APPLE

DISKETTE FILE

ZENITH ZVM-123 15 MHz Green Monitor
NEC JB1201 M 20 MHz Green Monitor
BMC BM-AU9191 U Comp . 13" Colo- Monitor
NASHUA DISKETTES SS/SD Box of 10
VERBATIM DATAUFE DISKETTES DS/DD
DISKETTE FILE Holds 70 Diskettes

JDR 16K RAM CARD
EPROM PROGRAMMER RP525
PRINTMAX Parallal print&< interlace
BAL-500 'h Ht. Disk Drive , Teac Mechanism
BAL-525 'h 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 Official PROOOS Clock
KRAFT JOYSTICK
60W POWER SUPPLY

MISCELLANEOUS

IF PURCHASED WITH

$ 8 95 50 DISKETTES OR MORE
• $9 .95 if purchased alone

* SMOKED ACRYLIC CASE
WITH SIX INDEXED DIVIDERS

* RUGGED. HIGH QUALITY
CONSTRUCTION

* HOLDS 70 5'10" DISKETTES.
WITH ROOM TO SPARE

100/6.00
100/8.00

100/12.00
100/15.00

CAPACITORS
ELECTROLYTIC

RADIAL AXIAL

50y .14 10 50y .16
50y .15 22 16y .14
35y .18 47 50y .20
16y .18 100 15y .20
35y .20 150 25y .25

SOv MONOLITHIC
.14 .1 .18
.15 .47 .25

50v DISC
.05 470 .0 5
.05 560 .05
.05 680 .05
.05 820 .05
.05 .0 0 1uf .05
.05 .0 0 15 .05
.0 5 .0022 .05
.0 5 .005 .05
.0 5 .0 1 .07
.0 5 .02 .07
.05 .0 5 .07
.05 .1 .12

BYPASS CAPS
50y
12y
50y
50y

IC SOCKETS
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 ZI F 4 .95 call
24 pin ZI F 5.95 call
28 pin ZI F 6.95 call

ZIF=TEXTOOL
(Zero Insertion Force)

D-SUBMINIATURE 9000
9334 2 .50

N A TS 9368 3 .95
ORDER BY 9 15 25 37 9602 1.50

SOLDER CUPS MALE DBxxP 1.1 1.5 1.90 2 . 5 INTERSIL
FEMALE DBxxS 1.50 1.85 2 .25 3.90

RT.ANGLE MALE DBxxPR 1.65 2.20 3.00 4 .83 ICL7107 12.95
PC SOLDER FEMALE DBxxSR 2.18 3. 3 3 .00 6 .19 ICL7660 2.95

IDC MALE IOBxxP 2.95 3.90 4 .75 6 .95 ICL8038 3.95
RIBBON CABLE FEMALE IOBxxS 3.25 4 .29 5.25 7 .95 DIPSWITCHES

HOODS BLACK H D-B . 9 4 pos ition .8 5REY HOODxx .89 . 9 .99 1.0 6 position .90
MOUNTING HARDWARE-$1 .00 7 position .9 5

ORDERING INSTRUCTIONS: INSERT # OF PINS INTO "xx" 8 position .95

RIBBON CABLE

36 PIN CENTRONICS
CEN36 MALE SOLDER CUP
IDCEN36 MALE RIBBON CABLE
IDCEN36F FEMALE RIBBON CABLE

CONTACTS

25
34
50

INGLE COLOR
l' 10'

.45 4 .00

. 1 5.40

.8 7.5

COLOR CODED
l ' 10'

1 .32 11 .80
1.65 14.50
2 .50 22. 0

VOLTAGE
REGULATORS

.7 5 7915T .85

.35 7805K 1.39

.75 78H05K 9.95

.75 7812K 1.39

.75 7912K 1.49

.85 78L05 .69

.85 79L05 .79
7912T .85 79L12 .79

C. T=TO-220. K=TO-3. L=TO-92

TRANSISTORS
2N2222 .2 5 PN2907
PN2222 .10 2N3055
2N2905 .5 0 2N3904
2N2907 .2 5 2N3906

DISCRETE
1N751 5.1v zener
1N759 12.0v zener
1 N4148 (1 N914) switching
1 N4004 400PIV rectifier
KBP02 200PIV 1.5a bridge
4N33 OPTO-ISOLATOR

CMOS
.25 4027 .45 4066 .39 4538" 1.95
.25 4028 .69 4069 .29 4543 1.19
.25 4029 .7 9 4070 .35 4553 5.79
.25 4040 .75 4071 .29 4584 .75
.38 4042 .69 4081 .29 74COO .35
.39 4046 .85 4082 .29 74C04 .35
.39 4047 .95 4093 .49 74C14 .59
.69 4049 .35 4503 .65 74C74 .65
.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

»c
o
c
(J)
-t
~

CD
CO
(J1

105
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Whether you re faced with a monumental de- 
cision-or a routine one -the free Consumer 
Information Catalog can offer concrete advice. 

There are more than 200 government book- 
lets listed in the Catalog. And they can help 
you .. improve your lob, health, or financial 
profile start a business or a car plan a 
house or a diet And many of these booklets 
are free 

So order your free Catalog today. Any way 
you look at it, you'll be head and shoulders 
above the crowd Just send your name and 
address to 

Consumer Information Center 
Dept. MR, Pueblo, Colorado S1009 
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COMPUTER PAPERBACK BOOKS 

Great Books For The Computer Hobbyist 
CHECK OFF THE BOOKS YOU WANT 
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ELECTRONIC TECHNOLOGY TOOAY INC. 
PO Boa 240 Massapequa Park. NV 117620240 
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DON'T 
BLAME TH 
SOFTWARE! 
I his. Isolator). eliminate equipment 
interaction. clean up interferenc 
curb damaging power line Pp 
and 
lightning 
burnt,. 

ISo-1 ISOLATOR 
3 isolated utcketa; quality .pike 
supprraaion; basir protection.. $81.95 
NO-3 SUPER- ISOLATOR 
3 dual isolated sockets; suppressor, 
commercial protection $122.95 

ISO-17 MAGNUM ISOLATOR 
4 quad isolated sockets; suppressor, 
laboratory grade protection $213.95 

ASA Electronic Specialists, Inc. 1 

171 S Math. twhck. MA 01760 (617)655 -1532 
Td Free OrOar Desk 1400-225.4876 
MasterCard. VISA. Arnafcan Expraq 

CIRCLE 60 ON FREE INFORMATION CARD 

ACTIVE 
RECEIVING 
ANTENNA 

Gives excellent reception, 
50 KHz to 30 MHz. 

New MFJ -1024 Active Receiving 
Antenna mounts outdoors away from 
electrical noise for maximum signal. 

Gives excellent reception of 50 KHz 
to 30 MHz signals Equivalent to wire 
hundreds of feet long Use any SWL 
MW. BCB. VLF or Ham receiver 

High dynamic range RF amplifier. 54 
in whip. 50 foot coax. 20 dB attenuator 
prevents receiver overload Switch be- 
tween two receivers Select auxiliary or 

active antenna. Gain control. "ON' 
LED Remote unit. 3x2x4 in. Control. 
6x2x5 in 12 VDC or 110 VAC with 

optional adapter 
MFJ -1312. $9.95 

s129111 
Order from MFJ and try it. If not delighted 

return within 30 days for refund (less shipping) 
One year unconditional guarantee. 
Order today. Call TOLL FREE 1100- 647 -1400 

Charge VISA, MC Or mail check. money orce' 
Write for free catalog. Over 100 products 

CALL TOLL FREE 800 - 647 -1800 
Call 601-323-5869 in Miss.. outside continental 
USA. tech /order /repair into. TELEX 53 -4590 

MFJ ENTERPRISES, 
INCORPORATED 

Box 494, Mississippi State, MS 39762 

CIRCLE 105 ON FREE INFORMATION CARD 

r------------------------------~
COMPUTER PAPERBACK BOOKS

Great Books For The Computer Hobbyist
CHECK OFF THE BOOKS YOU WANT

••••.
."'1IIiIIIl ., ~. ~

....-. /

Our Isolators eliminate equipment
interaction. clean up interference,
curb damaging power line spikes
and
lightning
bursts.

DON'T
BLAME THE
SOFTWAREI

CIRCLE 105 ON FREE INFORMATION CARD

IS0-1 ISOLATOR
3 isolated sockets; quality spike
suppression; basic protection.. 81.95

IS0-3 SUPER·ISOLATOR
3 dual isolated sockets; suppressor;
commercial protection... .. . 122.95

ISO-17 MAGNUl\1 ISOLATOR
4 quad isolated sockets: suppressor;
laboratory grade protection .. 8213.95

~. Electronic Specialists. Inc.
17 1 S.Maln.Natlck,MA01760 (617)655-1532

Toll Free Order Desk 1-800-225-4876
MasterCard. VISA. American Express

CIRCLE 60 ON FREE INFORMATION CARD

New MFJ· l 024 Active Receiving
Antenna mounts outdoors away from
electrical noise for maximum signal.

Gives excellent reception of 50 KHz
to 30 MHz signals. Equivalent to wire
hundreds of feet long. Use any SWL,
MW, BCB, VLF or Ham receiver.

High dynamic range RF amplifier. 54
in. whip. 50 foot coax. 20 dB attenuator
prevents receiver overload. Switch be
tween two receivers. Select auxiliary or

I active antenna. Gain control. " ON"
LED. Remote unit, 3x2x4 in. Control
6x2x5 in. 12 VDC or 110 VAC with

optional adapter,
MFJ-1312, $9.95.

$1291 ~$I5oo
sh'Plli"ll)

Order .fr~m MFJ and try it. If not delighted,
returnWithin 30 days for refund (less shipping).

One year unconditional guarantee.
Order today. Call TOLL FREE 800-647-1800.

Charge VISA, MC . Or mail check, money order.
Write for free catalog. Over 100 products.

I : II I ' : I I
Call 601 -323-5869 in Miss., outside continental
USA, tech/order/ repair info. TELEX 53-4590.

M~ •ENTERPRISESr .. INCORPORATED '
Box 494, Miss iss ippi State, MS 39762

ACTIVE
RECEIVING
ANTENNA

Gives excellent reception,
50 KHz to 30 MHz.

B/B5

Whether you're faced with a monumental de
cision-or a routine one- the free Consumer
Information Catalog can offer concrete advice.

There are more than 200 government book
lets listed in the Catalog. And they can help
you. . .improve your job, health, or financial
profile. . .start a business or a car . . .plan a
house or a diet. And many of these booklets
are free.

So order your free Catalog today. Any way
you look at it, you'll be head and shoulders
above the crowd. Just send your name and
address to:

Consumer Information Center
Dept. MR, Pueblo, Colorado 81009

U.S. Ge nera l Services Administration

'Sh ,pplng In U.S . only
(S1 DO tst t'NObecks. 40c ea add itIonal)

Sales Tax (NV Slate Bes.cents onty J

ELECTRONIC TECHNOLOGY TODAY INC.
P.O. Box 240. Massapequa Park. NY 11762·0240

Total Pnce of Books

Number 01books ordered D
1
1
1----I
1

----I
TOTALENCLOSED I

Name I
Address 1
Cdy Slate ZiP _

----------------~

1
1
1
1
1
1
1l _
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~
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W
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W
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Raft!) Ihaek Parti PIaee e Store for Builders. Over 1000 Items in Stock 
Check These Great Values in Computer Connectors 

3 

(1) IC Test Clip. For DIP ICs, up to 16 pins Con - 
venient because it allows you to easily access indi- 
vidual IC pins on a crowded board Ideal for use 
with our micro test clips, 0270.370. 
*276-1982 399 
(2) 34- Position Header. With strain relief for rib- 
bon cable Fits parallel printer port of many corn - 
puters 0276.1525 3 19 

(3) Card -Edge Connector. 34 positions, solder - 
less type For disk drives #276.1564 4.95 

*10 
6 

(4) NEW LOW PRICE! Printer Connector. Solder - 

type 36-position with heavy -duty metal shielding 
Was 56 99 0276.1534 4.99 
Solder -Type Subminiature "D" Connectors. 
Ideal for building your own RS-232C cables 

Fig Type Positrons Cat. No Each 
5 Sub-D Male 25 276 -1547 2.99 
6 Sub-D Female 25 276-1548 3.99 
7 Hood for Above 25 276 -1549 1.99 

Speech Synthesizer IC 

77777 
SP0256 -AL2. This MOS LSI device uses a program 
stored in its built-In 16K ROM to synthesize natural 
sounding speech Easy to interface with most comput- 
ers 28 -pin DIP with detailed data. Requires crystal 
and low -cost external components available through 
Radio Shack #276 -1784 .... 12.95 

Solar Energy Project 

995 

Silicon solar cell pre. 
wired to a precision DC 
motor. Ideal for building 
model windmills 
boats. school science 
projects With color 
wheels, mini propeller 
booklet 0277.1201 

4000- Series 
CMOS ICs 

With Pin -Out and Specs 

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 

Ceramic Disc Capacitors 

Low 
As 3 Pkg. 

of 2 

Hi -0 Design 
Moistureprool 
50 WVDC Minimum 
pF Car No Pkg or 2 

47 
47 
100 
220 
470 

272.120 
272.121 
272-123 
272.124 
272 -125 

39 
39 
39 
49 
49 

pF Cat No Pkg or 2 
001 272.126 49 
005 272-130 49 
01 272.131 59 
05 272-134 59 
1 272 -135 59 

Electronics Textbook 

NEW! 795 
Basic Electronics Tech- 
nology. The "hows" and 
whys" of modern elec- 

tronics presented in plain 
language Learn how semi- 
conductors work as amplifi- 
ers. oscillators. in power 
supplies, radio/TV. corn - 
puters Illustrated 464 
pages 062.1394 

64K Dynamic RAM 

NEW! 395 
Each 

00 
4164. Highest quality and factory fresh 150 ns 
access Ideal for expanding the memory of many 
popular microcomputers 0276 -2506 

Replacement 
Transistors 

Type Cat No. Each 

2N1305 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 219 
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 2.79 

2SC1308 NPN 276-2055 6.95 

MOV Transient 
Protectors 
Protect computers and sensitive 
electronics from damaging power - 
line "spikes" 

Power Diss Cat No. Each 
600 mW 
1 watt 

276-570 1.59 
276-568 1.69 

Flatted Lever Switches 

Rated 6 amps at 125 VAC Body 
3/s x 7/,6 x `h" Mount in ,/4- di- 
ameter hole 
SPOT. 0275-635 2.39 
DPDT.0275.636 2.69 
DPOT Momentary. Spring re- 
turn to center -off position. 
0275-637 2.89 a 

/ Fold -Up Autoranging LCD 
Multimeter 

7 995 

Our Best! 
The DVM 

That "Thinks" 

You choose the function and it selects the cor- 
rect range and polarity for you Features a 
jumbo ,'/,o" display "Beep" continuity function 
and diode/semiconductor !unction test really 
save time Handy pushbutton ohms zero adjust 
Automatic power -oft when case is shut con- 
serves batteries. With test leads. owner's man- 

y, ual. Batteries extra 022 -193 

TV RF Modulator Chassis 

SPECIAL PURCHASE 

495 
Selectable channel 3/4 
output 5 -pin DIN plug ac- 
cepts video, audio and 12 
VDC power inputs On/ 
oft switch has built-in TV 
antenna /modulator 
switching 0277 -1015 

Continuity Tester Chassis 
SPECIAL PURCHASE 

195 
Circuit continuity produces 
a warbling tone. Many 
possible uses including 
alarms, signalling, testing 
With leads. Requires 9V 
cell. Hurry! 0277.1014 

Over 1000 items In stock: Binding posts. Books. Breadboards, Buzzers. Capacitors, Chokes, Clips, 
Connectors, Fuses. Hardware, ICs. Jacks. Knobs, Lamps, Multilesters, PC Boards. Plugs, Rectifi- 

era, Relays, Resistors, Switches, Tools, Transformers, Transistors, Wlre, Zener Diodes. and more! 
Radie lhack 
A DIVISION OF TANDY CORPORATION 

Pates apply 4t pertiodarmg Rada Shack stores and defilers 
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Silicon solar cell pre
wired to a precision DC
motor. Ideal for building
model windmi lls ,
boats, school science
projects . With color
wheels, mini propeller,
booklet. #277-1201

Flatted Lever Switches

~

TV RF Modulator Chassis
SPECIAL PURCHASE

495

Rated 6 amps at 125 VAC. Body:
3/8 x 7/'6 X '/4 '~ Mount in '/4" di
ameter hole.
SPOT. #275-635 2.39
OPDT. #275-636 2.69
OPDT Momentary. Spring reo
turn to center-off posit ion.
#275·637 2.89

Continuity Tester Chassis
SPECIAL PURCHASE

195

ltadl8 IhaeK
A DIVISION OF TANDY CORPORATION

Prices apply at participating Radio Shack stores and dealers

Circuit continuity produces
a warbl ing tone . Many r
possible uses including
alarms, signall ing, testing .
With leads. Requires 9V
cell. Hurry! #277-1014

Electronics Textbook

Selectable channel 3/ 4
output. 5-pin DIN plug ac
cepts video , audio and 12
VDC power inputs. Onl
off switch has bullt-ln TV
anten nalmodu Iato r
switching . #277-1015

NEW!

Solar Energy project

995

Bas ic Elect ron ics Tech
nology. The " hows" and
" whys" of modern elec 
tronics presented in plain
language. Learn how semi
conductors work as amp lifi
ers, oscillators, in power
supplies, radio/TV, com
puters . Ill ust rated . 464
pages. #62-1394

SP0256-AL2. This MOS LSI device uses a program
stored in its built-in 16K ROM to synthesize natural
sounding speech. Easy to interface with most cornput
ers. 28-pin DIP with detailed data . Requires crystal
and low-cost externa l components availab le through
Radio Shack. #276-1784 12.95

.49

.49

.59

.59

.59

Pkg. of 2

Our Best!
The DVM

That "Thinks"

~F Cat. No.
.00 1 272-126
.005 272-130
.01 272·131
.05 272-134
.1 272-135

5

4

FOld-Up Autoranging LCD
Multimeter

You choose the function and it selects the cor
rect range and polarity for you. Features a
jumbo " /16" display. " Beep" continuity function
and diode/sem iconductor junction test really
save time. Handy pushbu tton ohms zero adjust.
Automat ic power-off when case is shut con
serves batte ries. With test leads, owner's man
ual. Batteries extra. #22-193

MOV Transient
Protectors

Ceramic Disc Capacitors

Low 391!" Pkg .
As '+" of 2

• Hi-Q Desig n
• Moistureproof
• 50 WVDC Min imum

pF Cat. No. Pkg. of 2 r-;=.,.-;:;c:-:-;-;.,....-r;=-..,..,.-;;,

4.7 272-120 .39
47 272-121 .39
100 272-123 .39
220 272-124 .49
470 272-125 .49

6

(4) NEW LOW PRICE! Pri nter Connector. Solder
type 36-posit ion with heavy-duty metal shielding.
Was $6.99. #276-1534 4.99
Solder·Type Subminiat ur e " 0 " Connecto rs.
Ideal for building your own RS-232C cables.

Fi . T e Positions Cat. No. Each
5 sue-o Male 25 276-1547 2.99
6 Sub-D Female 25 276-1548 3.99
7 Hood for Above 25 276-1549 1.99

3

.99

.99
1.19
1.49
1.19
1.19

Each
4001 276·2401
4011 276-2411
4013 276·2413
4017 276-2417
4049 276-2449
4066 276-2466

T pe Cat. No.

With Pin-O ut and Specs

Type Cat. No. Each

2N1305 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
MJ E34 PNP 276-2027 . 1.49
2N3053 NPN 276-2030 .99
MPS3638 PNP 276-2032 .79

IP120 NPN 276·2068 1.29
2N3055 NPN 276-2041 1.99
MJ2955 PNP 276-2043 2.19
2N44 01 NPN 276-2058 .59
MPSA42 NPN 276-206 1 .69

2N3819 N·FET 276-2035 .99
MPF102 N·FET 276-2062 .99
IRF5 11 V-FET 276-2072 2.79

2SC13 08 NPN 276-2055 6.95

64K Dynamic RAM

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, Resis tors, Switches, Tools, Transformers, Transistors, Wire , Zener Diodes, and mo rel

(1) IC Test Clip. For DIP ICs, up to 16 pins. Con
venie nt because it allows you to easily access indi 
vidu al IC pins on a crowded board . Ideal for use
with our micro test clips , #270-370.
#276-1982 3.99
(2) 34-Posltion Header. With strain relief for rib
bon cable. Fits parallel printer port of many corn-
puters. #276-1525 3.19
(3) Card·Edge Con nector. 34 positions, solder
less type. For disk drives. #276-1564 . .. .. 4.95

400o-Series
CMOS ICS

NEW! 395

Each

4164 . Highest quality and factory fresh . 150 ns
access. Ideal for expanding the memory of many
pop ular microcomputers. #276-2506

Replacement
Transist ors
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This will be 
coming to you 
when you 
subscribe to 
Radio -Electronics 

HELPFUL 
CONSTRUCTION 
ARTICLES... 

Test Equipment 
Hi -Fi Accessories 
Telephone Accessories 
Music Synthesizers 
Computer Equipment 
Automotive Equipment 
Intruder Alarms - 

Home & Car 
Video Accessories 

NEWS ON NEW 
TECHNOLOGY 
Computers 
Microprocessors 
Satellite TV 
Teletext 
Automotive Electronics 
Speech Synthesizers 
IC Applications 

FASCINATING 
"HOW TO DO (I-a 
ARTICLES... 
Build Your Own 

Projects 
Make Your Own PC 

Boards 
Wiring Techniques 
Soldering and 

Desoldering 
Design and Prototyping 

Radio- SPECIAL 

YELLI GUIDON 

eft,"A N6f`;`4+c 

Elmuairenici" 
COMPUTERS - VIDEO - STEREO - TECHNOLOGY SERVICE 

BUILD THIS ELECTRONICS 
SATELLITE TV STEREO IN MEDICINE. 
DEMODULATOR. How Images of the human 
R -E s add -on for your body are produr-r'd 
satellite TV receiver tunes 
you into stereo audio. NO 

RECHARGEABLE 
BATTERIES. 
How to choose 
the one that best 
suits your needs. 

BUILD A 
COMPUTERIZED 
IC TESTER. 
With this automated 
tester you can quickly 
weed out your faulty 
digital IC's. 

PLUS; 

SATELLITE TV 
COMPONENT 

BUYERS GUIDE. 
Whats available 11 you want 

to piece together your 
satellite receiver system. 

Drawing Board State.Of- SoI'dState 
Hobby Corner Nev., Idea 
Service Clinic Equipment Reports 

Radio -Electronics covers all 
aspects of the fast moving 
electronics field... featuring 

COMPUTERS VIDEO STEREO 
TECHNOLOGY SERVICE 

COMMUNICATIONS PROJECTS 

Get it all! 
Subscribe today to Radio -Electronics! Don't miss a single 

HOW YOU AND THE COMPU1 
CAN BE FRIENDS... 

Getting Started 
Programs. Circuit 

Design. Games 
AD -D'A Interfacing 
Peripheral Equipment 

NEW AUDIO DIMENSIONS 
FOR YOUR PLEASURE... 
Noise - Reduction Devices 
How to Connect that 

Extra Add -On 
Hi -Fi Accessories 
New Technology 

TV WONDERS FOR YOUR 
FUTURE... 
Latest Receivers and 

Circuits 
The Home Entertainment 

Center 
Projection TV 
Satellite TV Receivers 
Jack Darr's Monthly 

Service Clinic 
Service Problems and 

Solutions 

REGULAR MONTHLY FEATUR 
DESIGNERS NOTEBOOK 

by Robert Grossblatt 
HOBBY CORNER 

by 'Doc" Savage. K4SDS 
STATE -OF -SOLID -STATE 

by Bob Scott 
WHAT'S NEWS. new 

products. stereo news 
VIDEOGAMES. new 

products. game reviews 
and NEW IDEAS. STEREO 
PRODUCTS. NEW 
COMPUTER PRODUCTS 
FOR HOMEJOB and 
MUCH MORE! 

issue and...see subscription card in back of this issue for big savings. 
cc 

When you select one of the subscription offers listed on the handy coupon -you'll be 
assured of having your copy reserved, even if it sells out on the newsstand. Make sure 
you get all the excitement in every issue of Radio -Electronics, every month, by filling in 
and mailing your subscripton card today. 
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This will be
coming to you
when you
subscribe to
Radio-Electronics

• HELPFUL
CONSTRUCTION
ARTICLES•..
Test Equipm ent
Hi-Fi Ac cessories
Telephone Accessori es
Music Synthesizers
Computer Equipment
Automotive Equipment
Intruder Alarms-

Home & Car
Video Accessories

• NEWS ON NEW
TECHNOLOGY

Computers
Microprocessors
Satellite TV
Teletext
Automotive Electron ics
Speech Synthesizers
IC Applications

• FASCINATING
"HOW TO DO IT'
ARTICLES...

Build Your Own
Projects

Make Your Own PC
Boards

Wiring Techniques
Soldering and

Desoldering
Design and Prototyping

Radio-Electronics covers all
aspects of the fast moving

electronics field .. .featuring
COMPUTERS • VIDEO • STEREO

TECHNOLOGY • SERVICE
COMMUNICATIONS • PROJECTS

• HOW YOU AND THE COMPUTI
CAN BE FRIENDS...

Getting Started
Programs, Circuit

Design, Games
N D-D/A Interfacing
Peripheral Equipment

• NEW AUDIO DIMENSIONS
FOR YOUR PLEASURE...
Noise-Reduction Devices
How to Connect that

Extra Add-On
Hi-Fi Accessories
New Technology

• TV WONDERS FOR YOUR
FUTURE...
Latest Receivers and

Circuits
The Home Entertainment

Center
Projection TV
Satellite TV Receivers
Jack Darrs Monthly

Service Clinic
Service Problems and

Solutions

• REGULAR MONTHLY FEATUR
DESIGNERS NOTEBOOK

by Robert Grossblatt
HOBBY CORNER

by "Doc" Savage, K4SDS
STATE-OF-SOLID-STATE

by Bob Scott
WHAT'S NEWS, new

products, stereo news
V1DEOGAMES, new

products, game reviews
and NEW IDEAS, STEREO
PRODUCTS, NEW
COMPUTER PRODUCTS
FOR HOME/JOB and
MUCH MORE!

,
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Get it all!
Subscribe toda y to Radio-Electronics! Don't miss a single
issue and... see subscription card in back of this issue for big savings.

When you select one of the subscription offers listed on the handy coupon-you'll be
assured of having your copy reserved, even if it sells out on the newsstand. Make sure
you get all the excitement in every issue of Radio-Electronics, every month, by filling in
and mailing your subscripton card today.
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o Ka 
COMPUTER 

PRODUCTS. 

Inc 

ORDER TOLL FREE 

(800) 

538 -8800 

)CALIFORNIA RESIDENTS) 

(800) 

848 -8008 

1/S4 

4 

3 

44.1 
Na 
11.1 

4/-Is 

IV-11 
1lPIS 

STATIC RAMS 

= *ttttttttta 

IN 
n 
11 

121 
221 
221 

11 
110 
120 
11 
145 
115 

Críos 354 
20 
341 
30 
113 
241 
211 
40 

Cul 241 
MU 2 f1 
Cui SU 
MN 210 
Cul 341 
MU 141 

210 
MU 70 
M0 115 
Coas 100 

1 

1 

35 

2 

4 

4 

1 

EPROMS 

I 4$ 
I IS 
1 IS 
u 
41 
71 

55 
45 

15 
1 
75 

N 
1s 
15 

311 
241 
sN 

Sr 215 
1, 315 
1r 315 

115 
sr 315 
Sr 315 
211 315 
21. 30 
21. 155 
21. 60 
Sr 40 
sr 11 
Sr 715 
Sr 111 
Sr 1715 
Sr 1115 
Sr II! 
5. 515 
Sr 1015 
la 7415 

711510 
7/1301 
741102 
711103 
71(001 
711105 
7111111 

7111N 
711111 
111111 
711411 
111113 
11314 
741311 
11321 
741121 
711S22 
111121 
741117 
141121 
741131 
71032 
741133 
74037 
111131 
74141 
111142 
744147 
111111 
711111 
741151 
741154 
711353 
711111 
741173 
711171 
741175 
71176 
741171 
711543 
711115 
111111 
71110 
711111 
711312 
171117 
741015 
741.116 
7113107 
7111101 
113112 
7411113 
7711114 
713122 
7111123 
1113121 

74LSO0 
23 
24 

24 
24 

23 

24 
27 

21 
21 
.31 

.11 

.44 
11 

7111125 
7411121 
7411132 
1411133 
7111116 
7113117 
7411131 
7411131 
11U115 
7113117 
7111111 
11U151 
7111111 

11 
41 

51 
51 

31 
11 
54 
54 

I IS 
I 45 
1 31 

SI 
14 

711121 
1111211 
7411271 
7111215 
7411271 
7411210 
7411211 
7111254 
710211 
7111215 
7411711 
1111219 
7411373 

51 
54 

I45 
130 

11 
I 95 
II 
11 
11 
94 
II 

I 70 

315 
.41 7111151 1 S 711321 I 70 

24 7111151 11 7111152 125 
21 741111 61 7411353 I15 
24 7411157 61 1111111 I30 
21 111111 51 7113344 I N 
21 1111160 41 711115 41 

31 7112111 41 7111301 41 

21 7411111 61 7411311 44 

21 7413163 41 7111351 44 

51 740 164 61 143371 35 
11 7111165 11 743311 35 
31 111111 I N 7111177 35 

21 713161 170 1111371 13 

.11 713111 171 1113311 30 

.74 7411170 1 45 113315 15 

.74 713673 61 7111316 11 

.74 713111 54 71113147 15 

.24 111116 54 1113313 15 

21 7111111 2 11 1113395 15 

.21 1113111 110 1111311 45 
121 74i11111 111 7411421 2 N 

11 7/13111 11 7411447 M 
34 7111112 71 71111N LN 
31 7111193 70 741111 ] 15 
31 7113114 II 7411141 215 
41 740111 61 7411145 215 
51 7111114 71 7411661 1 66 
II 1413191 71 7111111 1 1 
31 1111221 11 7113510 I 15 

51 71U210 04 711114 910 
11 7411211 11 711112 315 
SI 7411212 11 7411113 315 
54 7411243 11 7/1111/ 3I5 
74 7411244 125 141115 31f 
11 143215 I 45 7111611 231 
31 7111217 71 7111439 315 
11 143211 11 7111713 2315 
31 7111241 11 111311 1 45 

31 7411751 51 111314 1 15 

31 7111253 51 111117 I45 
44 7411757 SI 111111 1 45 
11 711521 51 75112521 2 73 

215 711121 2 70 25112511 420 

We will try to BEAT 
All Competitor's Prices 

CALL for Quote! 
DISC CONTROLLERS 

511 III 2715 ILM 
2107 UN 
5143 UN 
1272 IIN 
n ull 22.50 

111171 U N 
C3470 4N 

Spoils 1190 

771 

791 

713 

715 
717 

2143 
2711 

2713 

CRT CONTROLLERS 
6145 
1147 

61017 

61145 
7220 

Ins 

I I 10 

1010 

23 54 

1110 
3110 
2110 

C1TS/27 

C1TSI37 
OP1IS0 

5306505 
IICI172 
T11311114 

11 N 
21.111 

1150 
n 10 

110 

31 90 

UV ERASERS 
OUV -T8/1 $49.95 

ECONOMY Model 

immuommalls 

isollIPPWOMPOOPPIR 

Erases 15 EPROMS in 20 minutes 
Plastic Enclosure 

I 8500 
6500 6500 A 

6502 154 65021 5/0 
5501 IN 65200 590 
6505 1.N 1522A 910 
6507 IN 15326 10 90 
6520 4.M 15150 12 10 
6522 /.50 OSSIA 1010 
6532 9N 
6515 1 8500 B N 
555! us 65421 7 90 

6800 
1 MHz 

6100 2.M 
6102 7.01 
6103 11.15 
6101 12.50 
6101E I.N 
6101 IN 
6110 2.50 
6120 4.N 
6121 ON 
6121 1150 
6140 11.50 
6143 33.15 
6144 21N 
6145 11 IA 
5117 1111 
/150 2.M 
1152 IM 
5160 7-M 
{tbi 11.55 
5075 1.50 
6110 115 
6113 2I 

68 BOO 
2 MHz 

11100 9 90 

10102 1190 
61101 II 10 

1601E n 10 

61110 S 90 

51521 510 
51540 1190 
61145 1190 

11150 590 

68000 
55400.1 3410 
5147 2310 
51114 

11652 

11661 

11764 

61766 

1190 
17 90 

110 
17 95 

1195 

8000 
1031 1154 1253 ... ON 
1035 554 1253-5 7.50 
1039 554 1255 4.41 
III-1050 I 6 90 1255-5 IA 
III-1073 29/0 1257 7.50 
10101 3 90 12575 111 
1015 410 1251 LN 
101562 1190 12515 IN 
1016 2/90 1271 1I111 
1017-3 15 I114 159 51 1272 I IM 
10172 IIS.a 279 50 1271 NM 
1011 1154 1275 UN 
1019 51N 1271 LN 

12743 7.111 

1212 L43 
1211 110 

1131 2 90 1214 IA 
AIN .... 190 1216 5.43 
11105.2 7 90 1217 116 
AIN 6 9 1211 ILM 
11N 2110 1211 14.50 
1115.2 .. 3190 1212 12.M 

8100 

8200 
NI2 2310 
/213 3110 
12N 2 90 al! 175 

ai i iA1 s 

1ñ i is 1 
315 

1237 12 90 
1237-11 1190 
1231 415 
1243 445 
I2f1 1.10 
1211 350 
I2f11 445 

Z-80 

1303 
1301 
1307 
1301 
1310 
1311 

1741 
1741 
1741 
1755 

8300 
2.50 
IJI 
IN 
2.N 
SN 

8700 
2A.N 

!LM 
23.11 

80000 
10116 -1 91 90 
10111 1191 

Z-80 

210-CPU 1 15 1100-11114 ... . 195 
210-CTC I 1 26oó-P51 245 
2140611 615 21HSNA 115 
2111-011A 7 OS 2111.151/1 115 
711-P10 I 15 211-s11ß 195 
210-410/0 115 2106.5101 . 515 
110-5!0/1 115 
210.51011 115 2-80 B 
21010l1 11S 1106dPU 1 95 

á111CTC 195 
1151PI0 115 

243 á111.0117 I115 
215 2111 311/0 2115 
I.N Z/I MN 2115 

Z -80 A 
z10ACPO 
1101-CTC 
INA -IYT 

MEMORY 
EXPANSION KIT 

4164 200ns 
9 for $15.75 
rr. 

rAPPLE ACCESSORIES 
Parallel Prtlter Carl 49.95 
80 -C11 art for Appel I I +... 149.95 
80 -COI cord for App11 I14... 129.95 
Checkouts BO-CIiu s Carl 89.95 
Serial Carl (CSmUIl1at15S) 69.95 
Clock Calmly art 79.95 
Cully Fu 38.95 
Polst Supply 89.95 
Joystick 29.95 
Joystick Alaptsr Apple Ilc 14.95 
RF Modulator 13.95 
Disk Orin Fall Height .. 189.95 
Olsk Or191'ì Hllpbt 189.95 
Csstrifisr Cori 49.95 
Apple Niles 5.95 
16K Carl 39.95 
16K Bon Burl 13.95 
EIIIII -A -$let 34.95 
Paddle Ahppll 29.95 
Koala Teach PId 99.00 
Magic Tuck Pol w/Jlystick 79.95 
Keytn/ic Keykurll ...... . 219.00 
Apple Keyboard (Taiwan). 149.95 

rnucn,riAAM 
IMrrO.rO.{ iM rICO CO.rYr rrCM1.OlOC 

VIEWMAX -80 149.95 
The right 80- column card for your 

Apple II+ 
Soft video switch 
Built -in inverse video 
Shift key support 
2 year parts & labor warranty 

TERMS: Minimum order $1000 
For shipping and handling include 
$2 50 for UPS ground or $3 50 for 
UPS Blue (air) For each additional 
air pound. add $1 00 California 
residents must include 6% sales 
tax. LA.SF.S Cruz & S Mateo 
counties include 6 5% sales tax 
and Santa Clara include 7% sales 
tax All items subject to availability 
and prices are subject to change 
Typographical errors are not our 
responsibility 
No additional charge for Master- 
card or Visa We reserve the right 
to substitute manufacturers and 
to limit quantities 

CALL for VOLUME Quotes 
MEW H0055 M - F 730 am - 500 pm 

VISIT OUR RETAIL STORE 
2100 De La Cruz Blvd 
Santa Clara. CA 95050 

(408) 988-0697 
ALL MERCHANDISE IS 

100% GUARANTEED 

DoKay 

CRT CONTROLLERS

DISC CONTROLLERS

_ ...."......... 1:P'l!3l
TO~

APPLE ACCESSORI ES
Pallllil Prlntlr Clnt 49.95
BD·C.1. card lorA"IIII+ 149.95
BD·Col. card forA"II III 129.95
Chickmati BD·Column Card 69.95
Sarlal Card (commUilcatlonl 69.95
Clock Call.darcard. . . . . . . . . 79.95
Coollnl Fin 38.95
Powlr Supply 69.95
Joyallck 29.95
Joyallck Adaptlr Appll lie 14.95
RF Modulator 13.95
Disk Drtn Full Hlllht . . . . . 169 .95
Disk Drtn1fz Hlllht 169.95
Controllir Card 49 .95
Appll Paddlu... . . . . . . . 5.95
16K Card 39.95
16K Ball Burd 13.95
Extlnd·Hlo!. 34.95
Paddll Adappll 29.95
Kula Touch Pad 99.00
Malic Touch Pad w/Joyslick 79.95
Klytronlc Klyboard 219.00
Appll Klyboard (Taiwan) •• 149.95

The right 8O-columncard for your
Apple 11+

• Soft video switch
• Built- in inverse video
• Shift key support
• 2 year parts & labor warranty

VI EWMAX·80

80000
80116·6 99.90
80118 88.10

68800
2 MHz

moo 9.iO
61802 11.90
6880i 11.90
mOiE 11.90
68810 5.90
661Z1 . 5.90
61840 lUO
61145 1U O
61150 5.90

68000
68000·1 3UO
68047 Z3.90
68488 11.90
68652 lUO
68661 UO
68764 la s
68766 . lU5

8741
8748
1m
1755

8300
1303 2.80
8304 1.90
1307 2.90
1301 2.90
1310 3.80
1311 3.80

Z·80

l.i5 lBOA·OIlA .
l.i 5 ZIOA-PIO ..
6.85 Z80A-S10/0 .
7.95 ZIOA-SIO/1 .
l.i5 ZI0A-S10/2 ..
US Z80A-S10/9 .

::: ~ Z·80 8
1.95 lBOl·CPU .

lBOl·CTC .
ZION IO 1.85
lB08·0ART IU5
ZIOI110/0 2U5
ZIO 110/2 ZU5

6500 A
4.10 6502A . .. .. .. . . 5.90
6.90 6520A . .... . .. . 5.90
1.90 6522A.. .. .. .. . i .90
9.90 6532A 10.90
4.30 6545A 12.80
4.90 655lA .. .... 10.iO
9.90 6500 8
9.90
9.90 650n . . . . . . . . . 7.90

6800

8200
8202 23.90
8203 38.90
1205 Z.90
1212 1.75
1214 3.75
8216 1.75
8224 2.Z0
8226 1.75
8228 3.45
8237 12.90
8237·5 14.90
8238 4.45
8243 4,45
1250 9.90
8Z51 3.90
825lA 4045

1 MHz
6100 Z.90
6102 1.80
6103 17.90
6101 1Z.iO
6109E .. . .. 1.90
6109 1.80
6110 aD
6120 4.30
6121 Z.iO
6121 13.80
6140 IUD
6143 33.i O
6144 24.90
6145 11.90
6147 10.90
6150 Z.90
6152 5.90
6860 7.90
6162 10.90
6175 6.90
6880 1.90
6113 21.90

Z·80
Z80·CPU .
ZIO·eTC .
ZIO·OART .
ZIO·OIlA.. .
ZIO·PIO .
ZIO·IIO/O .
ZlO·SIO/1 .
ZIO·SIOIZ .
ZIO·IIO/i .

6500

8000
1031 14.90 1253.... .. .. .. 6.90
1035 5.90 1253·5. . .. . . . . 1.80
1039 5.90 1m .. .. .. .. .. 4.45
INI·1060 16.90 IZ55·5 . . . . . . . . 4.10
INS·8073 29.90 1m . . . . . . .. . . 7.90
8080A .. .. .. 3.90 8Z57-5 . .. . .. .. 8.90
8085 UO IZ59.. .. .. .. .. 5.90
8015A-2 Il.i O Im·5...... .. 6.90
8086 24,iO 1271 69.90
1087·3 15 MH~ .. 159.90 8272 19.90
8087·2 II MH~ .. 218.90 12H 2UO
8011 19.90 1275 21.90
80li 58.10 1279.. .. .. .. .. 6.90

8279·5 .. .. 7.90
81 00 1282.. .. .. . 6.45

8213.. .. .. 6.45
1131 2.90 1214 .. .. .. 4.90
8155 6.90 8216 6.45
8155·Z 7.90 8Z87 6.45
8156 6.90 m8 .. .. .. lao
8185 28.90 8219 44.10
1115·2 38.90 8Z9Z l a o

6502
6504
6505
6507
65Z0
6522
6532
6545
6551 ..

CRT5027 11.80
CRT5037 25.80
OPI350 31.80
H048505 11.80
MC1372 6.iO
TMliillA 31.80

2m 31.80
zm 31.80
5143 33.iO
1272 IUO
MI1I76 22.80
MIII77 22.iO
Mcmo UO
upom lUO

5145 Il.iO
8147 lUO
81047 23.iO
51145 II .iO
7220 31.80
8275 21.80

16il 5.80
1771 IUO
lHl 22.80
lH3 22.iO
1m 2Z.iO
lH7 22.80
2143 5.iO
2m 31.80
2m 31.80

m loo .23 HUI25 .41 74U280 .51
HUOI .24 HUI16 .41 74LU66 .54
HU02 .24 HUl32 .58 74UZ73 1.45
ml03 .24 HU133 .58 74U275 3.30
HLI04 .23 HUI35 .31 74LS27i .41
m l05 .24 HUI37 .i 8 74U2I0 l.i5
m IDI .27 HUI3I .54 74UZ13 .61
HUOi .21 Hum .54 74UUO .11
HUIO .24 HUIl5 1.15 Hum .11
m Ill .34 HU!47 2.45 Hum .i l
H U ll .34 74LS1l1 1.30 Hum .11
HUI3 .44 74U!5! .54 Hum 1.70
HUll .51 74LS!53 .54 Hum 3,45
HUI 5 .34 74U!54 1.15 Hum 1.70
muo .24 74U!55 .61 HU351 1.25
mS2l .21 74U!56 .61 74U353 1.25
HLS2Z .24 74LS!57 .64 HU363 1.30
mS25 .21 74LS151 .51 HU364 l.iO
HLSI7 .21 74U160 .61 HU365 .41
HLSZI .34 HU16 1 .64 Hum .41
HU30 .24 HU15Z .65 74U367 .44
HU32 .21 74U163 .64 HU361 .44
HU33 .54 74LS164 .61 HU373 1.35
HU37 .34 74LS165 .i 4 74LS374 1.35
ml31 .34 74LS166 1.80 HU377 1.35
mS40 .24 74LSt6l 1.70 HLI371 1.13
ml41 .41 74LSt6i 1.70 ml371 1.30
ml47 .74 74LS170 1.45 HU315 1.15
mS4I .74 74LS173 .61 74U316 .44
mS4i .H 74LS t74 .54 HU3iO 1.15
ml51 .24 7u m 5 .54 H LI3i3 1.15
ml54 .21 74LS161 2.10 74LSm 1.1 5
mISs .21 74Utu 1.80 74Ll an 1.45
74LI63 1.20 74UUO .11 HLS424 2.80
HU73 .38 Hum .11 HLS447 .36
HUH .34 74UUZ .71 74Lmo 1.80
HU75 .31 Hum .71 Hum 3.85
HU75 .31 74U1U .61 HU640 1.15
74un .41 74U195 .11 74LS645 2.15
HLS13 .5i 74UUI .71 HU661 1.65
74LS15 .11 74LSU7 .71 msm US
HUI6 .31 74U22! .11 ml170 1.45
HugO .54 74U240 .i 4 Hum 8.60
74Uil .11 74U241 .i l HUll! 3.15
74LUI .54 74U242 .i l 74LS113 3.15
7um .54 74U243 .i l Hum 3.15
7um .74 74U244 115 HUllS 3.15
HUi8 .11 74LS245 1.45 74U511 2.35
HU!07 .31 74LU47 .74 74Um 3.15
Hum .31 74U24I .i l HLI7I3 13.95
Hum .31 74LS248 .91 IlUi5 1.45
Hum .31 74U25! .51 IIUi6 1.45
HU114 .31 74UI53 .51 mm 1.45
Hum .44 74U257 .51 mUl 1.45
Hum .71 74L1251 .51 mU521 2.75
74Um 2.15 Hum 2.70 25LS2568 4.20

• •

UV ERASERS
QUV·T8/1 $49.95

ECONOMY Model

We will try to BEAT
All Competitor's Prices

CALL for Quote!

STATIC RAMS
Z55I 4 45011 LiD

IK I I 45011 .71
IK1 1 45011 .51
IK1 1 Z5011 I.Z1

Z55 I 4 45011 Z.ZI
Z56, 4 45011 Z.ZI
IKI 4 45011 .Ii
lK14 Z5011 1.10
lK1 4 45011 1.Z0
lK14 30011 1.30
lKI 4 ZOOll 1.40
4K11 5511 3.15

Z56 ,4 45011 CMOS 3.10
14·4 4K 1 1 45011 Z.15
14·3 4K I I 30011 3.45
14-2 4K I I ZOOll 3.15
I IKII Z5011 5.15
15·Z0 ZK 15 ZOOll Z.41
\5·15 ZK I I 15011 Z.II
\5·10 ZK II 10011 4041
6·4 ZK II ZOOll CMOS Z.41
6·3 ZK II 15011 CMOS Z.II
6·Z ZKI5 lZ011 CMOS 5.41
m -4 ZKI 5 ZOOll CMOS UI
6LP-3 ZKII 15011 CMOS 3.41
ILP-Z ZKII lZOll CMOS 6.41

4K1 I 30011 ZU5
IP-15 IKII 15011 CMOS 7.15
Hr·15 IKII 15011 CMOS 1.15
Hr·IZ IKII IZOII CMOS 10.15

DYNAMIC RAMS
:7 4K I I Z5011 1.45

4KI I 30011 Li5
4KI I 30011 1.15
IKI I ZOOll .41
IKI 1 15011 .41

15K 1 1 ZOOll .71
11K I 1 15011 .11
15K 1 1 lZOll 1.41
11K I I 15011 5. 3.15

j 64K I I Z5011 5. 1.50
J 64K 1 1 ZOOll 5. 1.75
j 64K 1 1 15011 5. t OO
!O Z55, 1 ZOOll 7.15
15 Z56 I 1 15011 1.15

EPROMS
155II I II 3.15
IKII 45011 Z.U
IKII 45011 5.10
ZKII 45011 5. Z.15
ZKII 35011 5. 3.i5
ZKII 45011 5. 3.15
ZK II 45011 5.15
4K I I 45011 5. 3.15
4K II 45011 5. 3.15

4 4K I I 45011 ZII 3.15
35 4K II 35011 ZII 3.15

4KII 15011 I II 5.15
4KII ZOOll I II 1.15
IKII 45011 5. 4.%5
IKI I Z5011 5. 4.15

I IKI I 10011 5. 7.15
4 IKII 45011 5. 1.15
'14 IKI I 45011 5. 17.i5
'&6 IKII 35011 5. 11.15
5 IIKI I 15011 5. 1.15
0 11K II 30011 5. 1.15
5 11K II 15011 5. 10.15
5 31K I I Z5011 14. ZU 5

www.americanradiohistory.comwww.americanradiohistory.com

www.americanradiohistory.com
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anazinc 
DEVICES 

PERSONAL DEFENSE AND PROPERTY PROTECTION 
UTIUZE SPACE AGE TECHNOLOGY. 
CAUTION THESE DEVICES LAN BF HAZARDOUS ANO MAY SOON 

BE ILLEGAL 
POCKET PAIN FIELD GENERATOR - IPGSO 
Assembled $64 
IPGS Pans 5600 I PGSK rJ t/Pws $44 

PHASOR PAIN FIELD CROWD CONTROLLER -PPF10 
Assembled 5750 00 
PPFI Plans 51500 PPFIK KaiPtam 517500 
BLASTER - Prorodes a plasma dKMarge capable of puncturing 
a an Produces a 100.000 WATT PULSE 
BLS10 ASSEMBLED S89 50 

BL.S1 PLANS S10 00 BLS1K KTt PLANS S69 50 

PLASMA STUN GUN Wry inemdaong and atlect w 5 to 10 

LIMO 000 VOLTS 
ASSEMBLED S99 50 

ITMI PLANS $10 00 IT11PK KIT PLANS S69 50 

RUBY LASER RAY GUN - Interne nabae ed beam bums and 
news hardest of metals MAY BE HAZARDOUS 
RUB3Al1 Pal Amiable lot Comp.tln9 Dvrc$15 00 
CARBON DIOXIDE BURNING. CUTTING LASER - Pro 
ducts a comma's beam of NO energy MAY BE HAZARDOUS. 
LCS All Parts Avallsb i for CompNUng Doric* S15 00 
VISIBLE LASER LIGHT GUN - produs intense red beam tot 
s.ghDng soomng. etc Hand held complete 
LGU3 Plam $10 00 (Alt L Assembled Units AvaNablo) 
IR PULSED LASER RIFLE - Produces 15 30 watt antra red 

pusses at 200 2000 per sec 

LRG3 All Parts A Diodes AvaiNON $1000 
B EGINNERS LOW POWER VISIBLE LASER - awe 01 

red yel». green -- na des an excellent sea of monodvomabc 
built 
1.1402 Puns $5 00 LNC2K Kai S34 50 

SNOOPER PHONE - Allows ow to ae arts prenses and Kten 
at wrttaut plane ter 
SNP20 Assembled S89 50 

SNP2 Plans 59 00 SNP2K Plans/Kit S59 50 

LONG RANGE WIRELESS MIKE - Mralure demo dearly 

MET' Rain $7 00 MFTIK = S49 50 
ansmis wed over one dale Super sensitive. 

WIRELESS TIELEPHOIIE TRANSMITTER - Trarlsrnts tot 
sales of phone Conversaton over one nee. Outset automa 
VWPMS Puns $800 VWPMSK Plansnut 539 50 
TALK I TELL AUTOMATIC TELEPHONE RECORDING 
DEVICE - Great for montorrn9 **prone use 
TAT20 Assembled S24 50 

TAT2 Plans $5 00 TAT2K Puns/KA $14 50 

IOur phone is open for orders anytime 1 edrxcaans are available 9 I 1 

a m . Mon Thurs for those rteedang assistance or alternation Send 
$100Yratopalhunttee3sm0eeorf 1dences Send aleck. ask 
I..) Vna. MC C00 to INFORMATION UNLIMITED 

RB.PO Bo.716 Armrst N H 0303I Tel 603673 1;30 

CIRCLE 72 ON FREE INFORMATION CARD 

DESCRAI[BLER PARTS 
We stock the exact par1S and PC Board for Rada 
ElectronK s February Article on building your own 

Cade TV Descant1er 

#701 PARTS PACKAGE $29.95 
Includes all the animal resistors capacitors. diodes 

transistors mtegated cr curls. coils and IF trans - 
formers 18KAN-K5S52AXX) 

#702 PC BOARD $12.95 
Ongrnal etched d trilled silk .screened PC Board used 

m the Luck 

#704 AC ADAPTOR $12.95 
(14 volts DC G9 285MA) 

Both #701 & #702 $39.00 

FREE!! Iwo w awls mows kids 
M BOO' Year Otea Wig Tr tlseBMMI wIB 

Ng pintos 

A/1$4.00 FtMlop 8 NOtNliq 

TOLL FREE 
1 -800 -227 8529 (Orders Only) 

1. 617. 339.5372 (Intormabon) 

J old 
ELECTROlIICS,IlIC. 

P.O. Box 800 
Mansfield, MA 02048 INN 

CIRCLE 65 ON FREE INFORMATION CARD 

FREE 1985 CATALOG 
JUST CLIP AND RETURN THIS COUPON 

THIS MONTH'S SPECIALS 
4116 16K 15Ons 1.25 

4164 64K 150ns 1.75 
41256 256K 150ns 7.95 

2708 11(.8 3SOns 8K 5.95 
2716 2K x 8 450ns 16K 3.60 

2732A 4K x 8 300ns 32K 4.90 
2764 8K x 8 300ns 64K 4.95 

2712816x x 8 300ns 128K 7.95 
27256 32K x 8 250ns 256K 17.95 

27512 64K x 8 250ns 5120( 85.50 

DON'T 
FORGET 

WE ALtl;O OCTOCK..- 
Boots Bra,:wrd M A- . 

Caw tdsCMm¢altC '%t 
Crystas Mop M Jv.r. a 

ti 

USA 
P o BOX 9100 

WESTBOROUGH. MASS 
1.800 343.0874 

:: a . 

PCB p0oucts iou^rw+^.Hers 
Power Suppae» Rays Revstps 
COON AswmDee Socket 

4111* 

CANADA 
5651 FERRIER ST 

MONTREAL. OUEBEC 
1800.361 -5884 

SELF SERVE STORES LOCATED NEAR YOU. JUST CALL... 
WES T BOROUGH 

366 -9684 
BELLEVUE 
881.8191 
MONTREAL 
731-7441 

OTTAWA 
728.7900 

EDMONTON 
438 -5888 

TORONTO CALGARY 
977 -7692 235 -5300 

DOWNSVxEK 
6300400 

VANCOUVER 
438 -3321 8 RE/ 

CIRCLE 51 ON FREE INFORMATION CARD 

USE 

YOUR 

READER 

SERVICE 

CARD 

DON'T 
COUNT 
ON THIS 
ALONE 

TO SAVE 
YOUR 
LIFE. 

First -aid kits are fine for sonic 
emergencies. But what if 

you were choking? Having a 

heart attack? Or a stroke? 
This kit would be useless. 

Call the Red Cross. We'll teach 
you and your employees 

how to save a life. 
From work -safety to CPR. you 

can count on the Red Cross. 
We'll help. Will you? 

a M 

A Nc Since r flu P,ocra. 

+

First-aid kits are fine for some
emergencies. But what if

you were chok ihg'? Having a
heart attack '?Or a stroke '?
This kit would be usele ss.

Ca ll the Red Cross. We'll teach
you and your employees

how to save a life.
From work -safety to CPR. you

can count on the'Red Cross.
We'll help . Will you?

USE

YOUR

READER

SERVICE

CARD

DON'T
FORGET

TOLL FREE
1-800-227 8529 (Orders Only)

1-617-339-5372 (Information)

Westock the exact parts and PC Boardfor Radio
Electronic's February .(rtic le onbuildingyourown

Cable TVDescrambler.

#701 PARTS PACKAGE .. ...... $29.95
Includesall the original resistors, capacitors, diodes,

transistors, integratedcircuits, coils and IF trans
termers(BKAN-K5552AXX).

#702 PC BOARD $12.95
Original etched& drilledsilk-screened PC Boardused

in the article.

#704 AC ADAPTOR $12.95
(14 volts DC @ 285MA)

Both #701 8r; #702.. $39.00

FREEl! Rlprtnt ofRadio EJtctronlca Artlell
on Building Your Own cabllTVDlWlm Ill'wltll

Iny purdllu.

CIRCLE 65 ON FREE INFORMATION CARD

J.1d
ELECTROnICS,lnC.
~ P.O. Box 800 •
.... Mansfield, MA 02048

• • • • • •
CANADA

5651 FI'RRIER ST.
MONTREAL. QUEBEC

' -800-361-5884

• Books . Breadboard & Accessories
• Capacitors . Chemicals . Connectors
• Crystals • Plugs & Jacks • Fans
• Enclosures. Filters. Fuses. Heat
Shrink Tubing . Heat Sinks _ Kits

• Knobs _ Peripherals. Probes. Opto
• PCB Products • Potentiometers
• Power Supplies . Relays . Resistors
• CableAssemblesSockets...

VVE A.LSC> STC>CK _

...

JUST CLIP AND RETURN THIS COUPON

SELF SERVE STORES LOCATED NEARYOU. JUST CALL...
WESTBOROUGH O TTAWA EDMONTON

366-9684 7 28-7900 438-5888
BELLEVUE TORONTO CAL GARY
8 8 1 -8 1 9 1 977-7692 2 3 5 - 5 3 0 0

~~~_;~~'iL D~~~gXb~w V~~~_~~~~R 8 RE

FREE 1985 CATALOG

• ~'O.~;91 0: • tJmD·••.•
WESTBOROUGH. MASS

1-800-343-0874

THIS MONTH'S SPECIALS

~
4116 16K 150ns 1.25

,. ' 4164 64K 150ns 1.75
41256 256K 150ns 7.95

2708 1Kx8 350ns 8K 5.95
2716 2Kx 8 450ns 16K 3.60

2732A 4K x11 300ns 32K 4.90 ..

~
2764 8K x8 300ns 64K 4.95 ..

~ 2712816Kx8 300ns 128K 7.95 ..:'
27256 32K x8 250ns 256K 17.95

27512 64Kx 8 250ns 512K 85.50

PERSONAL DEFENSEAND PROPERTYPROTECTION
UTILIZE SPACE AGE TECHNOLOGY.
CAUTION THESE OEVICES CAN BEHAZARDOUS AND MAY SOON
BE ILLEGAL.
POCKET PAIN FIELD GENERATOR -IPG50
Assembled $64.50
IPG5 Plans sa.OO IPG5K KiVPlans $44 .

• PHASORPAIN FIELDCROWDCONTROLLER- PPF10
Assembled 5250.00
PPF1 Plans 515.00 PPF1K KiVPlans 5175.00
BLASTER · Providesaplasma dischargecapableofpuncturing
a can. Produces a 100.000WATTPULSE.
BLS10 ASSEMBLED 589.50
BLS1 .. PLANS .. $10.00 BLS1K .. KTI /PLANS .. 569.50
PLASMA STUN GUN· Very intimidatingand affective5 to10
feet 100.000 VOLTS
1TM10 ASSEMBLED 599.50
1TM1 . . PLANS .. SI0.00 ITMIK . . KIT/PLANS .. S69.50
RUBYLASER RAY GUN- Intense visible redbeam burnsand
weldshardest of metals. MAYBE HAZARDOUS.
RUB3AII Parts A.al/able for Completing De.lce515.00
CARBON DIOXIDEBURNING, CUTIING LASER - Pro
ducesaconbnuous beamofhigh energy.MAYBEHAZARDOUS.
LC5 ..AII Parts A.ailable for Completing bevic«..515.00
VISIBLE LASER LIGHTGUN - produces intenseredbeamfor
sighting.spotting. etc. Hand held complete.
LGU3..Plans..$10.00 (Kit & Assembled Units A.ailable)
IR PULSED LASER RIFLE - Produces 15-30watt infra-red
pulsesat200·2000per sec.
LRG3 AII Parts & Diodes A.allable 510.00
BEGINNERS LOW POWER VISIBLE LASER - Choiceof
red.yellow, green- providesanexcellentsourceofmonochromatic
light.
LHC2 Plans 55.00 LHC2K Kit.. $34.50
SNOOPERPHONE- Allowsuser10callhispremisesandlisten
in without phone ever ringing.
SNP20 , Assembled S89.50
SNP2 Plans $9.00 SNP2K Plans/Kit. $59.5O
LONG RANGE WIRELESS MIKE - Miniaturedeviceclearly
transmitswelloveronemile. Super sensitive . powerful.
MFT1 ........Plans.....'...$7.00 MFT1K.....Plans/IGt.. ...S49.5O
WIRELESSTELEPHONETRANSMITIER - Transmitsboth
sidesofphoneconversationover onemite.shutsoffautomatically.
VWPM5 ......Plans......S8.00 VWPM5K...Plans/Kit... $39.50
TALK & TELL AUTOMATIC TELEPHONERECORDING
DEVICE - Greatformonitoring telephone use.
TAT20 Assembled 524.50
TAT2 Plans 55.00 TAT2K Plans/Kit.. 514.50
Our phone isopen forordersanytime. Techniciansareavailable9-11
a.m.,Man-Thursforthoseneeding assistance orinformation.Send
$1 .00forcatalog ofhundreds more similar devices.SendchecI<, cash ,
MO. Visa, MC, CODto: INFORMATION UNLIMITED

DEPT R8 ,PO. Box 716, Amherst.N H 03031Tel ' 603·673·4730

CIRCLE 72 ON FREE INFORMATION CARD
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he idea behind our 
ily of "Black Boxes" 
otter you as broad 
lection of material 
container sizes, 
an almost infinite 
ber of connector 
binations to select 

All designed to 
ke your lite as a 
igner just a bit 
ter. 

And now that you 
have an idea of our 
depth and variety, you 
should also be aware 
that the "Black Boxes" 
we design and manu- 
facture are considered 
by electronic design 
engineers to be right at 
the top. No question. 

A superior product? 
You know you've got 

th t. And you should 
k +w, also. that we 
m ke sure you receive 
fast service and 
specified quantity 
through your favorite 
electronic parts 
distributor. 

After all. we wrote 
the book. 

And it's tree. Our 
products are described Pomona Electronics 

CIRCLE 101 ON FREE INFORMATION CARD 

and illustrated in our 1985 
general catalog. Just call 
(714) 623 -3463 or 623 -6751. 
Or, write to us at 
ITT Pomona Electronics, a 
division of ITT Corporation, 
1500 E. Ninth St., 
Pomona, CA 91769. 
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SCOPE HAND -HELD DIGITAL 

CAPACITANCE and 
MULTIMETERS 

0.5% DC Accuracy 
Highest Quality 
Highest Performance 
Lowest Prices 

Model DCM -602 
$7995 

31/2 Digit 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 Crystal time base 
. Protected from charged capacitors 
. Frequency range - 800 Hz to 8 Hz 

Model DVM -634 
$4875 
7 functions, 32 ranges. 
Transistor measurement 
included. 

31/2 Digit Multimeters 
FEATURES DC Voltage 100 uV - 1000 V AC Voltage 100 uV - 750 V AC /DC Current 
200 uA - 10 Amps Resistance 20 Megohms Capacitance (DVM 636/638) 1 pF - 20 uF 

Overload Protection Auto-decimal LCD readout Polarity indication .3000 hour 
battery life with 9V transistor battery Low battery indication 

Model DVM -638 

$7995 
11 functions, 38 ranges. 
Includes logic level detector, 
audible visual continuity, 
capacitance and conductance 
measurement 

Model DVM -636 

$6275 
8 functions, 37 ranges 
Capacitance measurement 
included. 

AS FOR FREE CATALOG. 
Money orders. checks accepted. C.O.() 's require 25% deposit. 4» ® 

Toll Free F ordhanhl 800.645 -9518 
260 Motor Parkway, Hauppauge, NY 11788 In NY State 800-832-1446 

Service awl flipping Charge Schedule 
FOR ORDERS aoc 
$25 -250 $4.5(. 
$251 -500 $6.50 
$501 -750 $8.50 
$751 -1,000 $12.50 
$1,001 and up $15.00 

Model DVM·636

$6275
Model DVM·638

$7995
7 functions, 32 ranges.
Transistor measurement
inc luded.

Model DVM-634

$4875

11 functions, 38 ranges. 8 functions, 37 ranges.
Inc ludes logic level detector, Capacitance measurement
aud ible visual continu ity, included.
capacitance and conductance

3112 Digit Multimeters measurement.
FEATURES. DC Voltage 100 uV - 1000 V • AC Voltage 100 uV - 750 V • AC/DC Current
200 uA - 10 Amps. Resistance 20 Megohms. Capacitance (DVM 636/638) 1pF - 20 uF
• Overload Protection. Auto-decimal LCD readout. Polarity indication. 3000 hour
battery life with 9V transistor battery. Low battery indication

Model DCM·602

$7995
3112 Digit Capacitance Meter
8 ranges with full scale values to 2000 uF
FEATURES. Broad test range - 1 pF to
2000 uF • LSI circuit provides high
reliabi lity and durability. Lower power
consumption. Crystal time base
• Protected from charged capaci tors
• Frequency range - 800 Hz to 8 Hz

ASK FOR FREE CATALOG.
Money orders, checks accepted. C.O.Do's requi re 25% deposit.

serviceand 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

For ham 800:645·9518
260 Motor Parkway, Hauppauge, NY 11788 In NY State 800-832-1446 L...- --J
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