


FLUKE AND PHILIPS - THE G L O B A L ALLI A N C E I N TEST & MEA S UR EMEN1

PHILIPS

Introducing awhole new
way to look at oscilloscopes.
Operation that's instinctively, unbe­
lievably clear. Information that's
detailed, yet free of errors. And intel­
ligence that will speed your work.
Philips' micro-computer controlled
medium-frequency Smart Series.
They could change forever the way
you look atoscilloscopes.

HIGH PERFORMANCE WITH AVIEW

• LCD window. Large digital indications note
all selected functions, instrument settings
and parameter values. Instantly. Precisely.
With no mistakes. And right where you
need them-next to the CRT. Not hidden
in crowded frontpanels. Not wasting critical
waveform display area. It's arevolutionary
idea that facilitates the use of an oscillo­
scope like nothing else. And it's only from
Philips. Once again.

• 16kV CRT. Higher acceleration voltage
and advanced electron optics assure bril­
liance and spot quality that outshines any­
thing else in thisclass.

• Pushbutton simplicity. Quick, one·function
buttons have replaced knobsfor faster,
surer, more reliable operation.

• Instant-action AUTOSET. Philips' intelligent
beamfinder automatically selects channel,
amplitude, timebase and triggering for
errorfree display of any input signal. Great
for troubleshooting!

• "Clever" cursors and delayed sweep. Stan­
dard on the PM 3070, "clever" cursors
supply immediate amplitude and timing
measurements with direct CRT readout.
And an exclusive cursor-operated ZOOM
function offersthe most efficient use of
delayed sweep available in analog scopes.

•Auto-Triggering intelligence. Provides fast,
stable triggering up to 150 MHz.

• Probefactor compensationinLCD. Itaeto
matically adjusts all readouts for the probe
you're using.

• IEEE compatibility. For fast computer hook­
up and automated production test and
calibration.

• Choice offour models: Single and dual
timebase; 60 or 100 MHz bandwidths.
SUPPORTING VIEW

Philips' medium·frequency instruments
come with a3-year warranty,a30-day
rnoneyback guarantee and all the tech

CIRCLE 121 ON FREE INFORMATION CARD

nical and service assistance you need.
From Fluke-the people who believe that
extraordinary technology deserves edra
ordinary support.
POINT OF VIEW

Call Fluke today at 800-44-FLUKE
ext. 77. And find out how easy itisto
change the wayyou lookat oscilloscopes.

Ask for your free copy ofour new guidebook,
Basic Principles ofOscilloscopes.

JohnFlukeMfg. Co.•Inc.•P.O. 80xC9090, MIS250C,
Everett,WA 98206
U.S.: 206-356-5400 CANAOA: 416·890·7600
OTHER COUNTRIES: 206-356·5500

© Copyright1988 John FlukeMfg.Ca. fnc.
Allrightsreserved Ad No. 04B1-P3065170
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ON THE COVER
The technology exists for high­

def inition TV; in fact, you could say
that too much technology exists . Be­
fore HOTV can become a viewing
reality, aconsensus mustbe reached
on one HOTV standard. There are
currently .close to 20 separate pro­
posals vying for that position. Some
are fully-compatible with NTSC
standard and will display a picture
on a conventional television. Other
systems are "sem i-compatible," re­
quiring extra bandwidth for HOTV
broadcasts; still others are com -

p letelyincompat i li le w ith-NTSC--~I

television.We take a look at all three
categories, explain their pros and
cons, and introduce you to the major
contenders in the HOTV ring, begin-
ning on page 35 .

COMING NEXT MONTH
THE MARCH ISSUE

IS ON SALE
FEBRUARY

LASER POWER SUPPLIES
Buid a universal power supply for Helium-Neon Tubes.

SERVICING VCR's
Advanced oscilloscope features, including auto setup, cursors, and on­
screen readout, simpl ify the repair of VCR's and camcorders-and some
basic maintenance and common-sense solutions will help you keep your
VCR out of the repair shop.

CoMPUiEiliJ/GESi
How to use an Amiga computer for video production .

•
As a service to readers. RADIO-ELECTRONICS publishes available plans or information relating to newsworthy produc ts ,
techn iq ues and scient ific and technologica l developments. Because of possible variances in the quality and cond it ion of
mat eria ls and workmanship used by readers. RADIO -ELECTRONICS disclaims any respons ibil ity for the safe and proper
functioning of reader-bui lt projects based upon or fro m plans or information published in thi s magazine.

Since some ofthe equipment and circuitry described in RADIO-ELECTRONICSmay relate to or be covered by U.S. patents,
RADIO-ELECTRONICS disclaims any liabilityforthe infringement ofsuch patents bythe making, using, or sellingofanysuch
equipment or ci rcuitry, and suggests that anyone interested in such proje cts consult a patent att omey.

RADIO-ELECTRONICS, lISSN0033-7862) February1989.PublishedmonthlybyGernsbackPublications, Inc., 5OO-BBi-County
Bou levard, Farmingdale, NY 11735Second-Class Postage paid at Farmingdale, NY and addit ional mailin g office s. Second -Class
mail registration No . 9242 autho rized at Toronto , Canada. One-year subscription rate U.S.A. and possessions $17.97. Canada
$23 .97. all other countries $26.97. All subscription orders payable in U.S.A. funds only , via intemational postal money order or
checkdrawnona U.S.A. benk.Singlecopies$2.25.© 1988byGernsbackPublications, Inc.All rightsreserved. PrintedinU.S.A.

POSTMASTER: Please send address changes to RADIO-ELECTRONICS, Subscription Dept., Box 55115, Boulder, CO
80321-5115.

A stamped self-addressed envelope must accompany all submitted manuscripts and/or artwork or photographs if their return is
desired should they be rejected. We discla im any responsibility for the loss or damage of manuscripts and/or artw ork or
photographs whi le in our posses sion or otherwise.
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Surplus HP Gear-up to 90% off!!!
Now you can afford a

• 91148 HP-IL 3 1/2" Disc Drive
• 22258 HP-IL ThinkJet Printer
• ,HP-75D Portable Computer/RAM(Pod Package

Here s the story- Portable Computeri
T1tm unjt~ were recently installed in a chain of stom for point-of-~ale RAM/P d P k

inventory control until a corporate deci~ion to change accounting Ilethod~ ? ac ~ge-
prematurely retired them. loaded with ex tras. Yo u

I t'~ a ~ha me . But lte lucked out to get the.. at a truly lolt price. Thi~ ge t the HP-75D co mpu-
corporate Ilj~take i~ your opportunity-however, you IIlU~t ~ct fast. ter, p l u~ the SK R A M ~F!!~;;;;

• ... E xpan sion Mo dule th at~_.
Used, yes- but behe ve me, this industrial-grade plugs into its ba tte ry

equipment is in excellent, near-new condition- compartment, plus the ----c;:;::::;;iiiiiiiiiiiiill
perfect operating shape-and every un it comes E xpan sion Po d th at adds
with our 30-day guarantee. If your unit fail s to a . mo de m, barcode decoders, and a huge 64K R AM
operate properly in any way whatsoever we'll re- disc full of supe r-fas t me~ory , plus t~e Barcode

I it FREE ' Wa nd! That 's a lot , so I'll dis play the list here for
p ace I • yo u (reme mber you are ge tti ng th e who le package)-

T.his liquidat ion means y~u can have tha t IL Disc 1. (H P-75D) Portabl e Co mputer
D n ve or ThmkJet that ):'ou ve w~nted, a nd th~ t full- 2'lH P-S2700) SK RAM Mem ory Module
me mory HP-75 to exp enment With-these umts. ar,e 3. HP-S271SB) Expansion Pod
really afforda ble! ~ut do not delay-we mu st lim it 4. HP-92267B) Barcode Wand
these f!1ntastic savings to stoc k on hand. Let us HP-75D is 5 x 10 x 1% in ch es, 26 oz, with 16K R A M
know n ght away tha t you wa n t one . built in. It has a ca rd read er, wa nd interface and

3lh" Disc Drive- port , touch-type keyb oard (the keyboards on these
this is the current mod- units have never been used). Com es with manual,
el (H P-9114B), a nd it batter y J?ack and ada pte r/ rec harger, IL cab les.
co mes with everything: Expan~JOn Pod f its as a cr adl e on your 75, has 300
rechargeable ba tteries, eM baud, direct-c onnect modem and decoder s for 3 of 9
recha rger disc HP-IL Ii" I Code and Co de 11.
cable, ma~ual. ' Barcode Wand is medium resolution (0.19 mm min
It is HP-IL driven, so width of narr ow eleme nt) fo r code produ ced on dot-

yo u can use it with the the HP-75D and also with ma trix printers. .
the HP-41, HP-71 or HP-110. Easily portable, it we ighs T he tot a.1 li ~t pri ce for .this gea r new is $2715-so
on ly 6 Ib, is battery powered, 3" high a nd its foot- yo ur cost IS discounted an unbelievable 90% !!!
pri n t is th e size of typewriter paper. 2-sid ed flexibl e Stock # HP-75DU [Used Computer Package] $275
discs hold 630K, a nd th e dri ve auto matica lly moni- Who is EduCALC? In 12 years we have be-
tors wear an d checks for defect s at each use. Dat a .
access ti me is Ih sec and transfer rat e is 6K/sec. List come one of the largest Hr: dealers In the worl.d.
price new is $695, so you buy this used unit at a You s.ee, we guarantee you II be completely satrs-
whopping 57% discount! fied With your purchase; or your money back!
Stock # 9114BU [Used 3W' Disc Drive] $295 Order by mail: Californians add 6% tax . Add

IL ThinkJet Printer- $4 for UPS delivery (no extra charge for multiple
th is is th e curren t produ c- items). Allow 12 days for personal checks to clear,
!Ion model (HP-2225B) that or send your MC/Visa number and card address.
IS so P?pular. For fastest service call during west-coast busi-

It pnnts SO co lum ns and (714)'582 2637 /is HP-IL dri ven, so yo u ca n ness hours at - , O~ for all days
use it wit h the H P-75D and all hours call toll-free (800)633-2l:52, ext . 357,
also wit h th e HP-41, H P-71 or HP-I lO. Completely with your MC or VISA card . Of course, if you live
portable, it we ighs only 5% Ib and it's ba tte ry ope r- in Southern California, drop by in person and pick
ated. "Xet it's so q":iet an.d so robus.t tha,t you se~ it as up your new HP gear.
a public-access pnnter In many li braries, an d It has I guarantee you'll be delighted-or
a life of 100,000 pages! It's fast, 150 characters per b k . hl 15 d
second. and has high qualit y pr int with an 11 x 12 dot your .money ac Wit In ays, no
matrix (bidirectional, logic-seeking, l K buffer, and it questions asked.
does underlini ng or boldface in 1 pass). T he re's no .
ribbon-you simply re place th e printhead for $11. ~ / ..L- EduCALC Mail Store-Dept. 57

Li st price new is $495, so you ca n have fas t, qui et ~ 27953 Cabot Road
IL prin t ing now at this giant 60% discount! Laguna Niguel, CA 92677
Stock #22258U [Used ThinkJet Printer] $195



WHAT'S NEWS
Longer CD recordings with new blue laser
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M atsushita scient ists report the
development of ind ust ry's f irst ul ­
tra-compact blue laser, usin g a
unique tec hno logy that combines
a second harmonic generation el­
eme nt and a semico nducto r-d iode
laser. The device will permit high­
er reco rdin g den sitx for informa­
ti on-mem o ry de vices, as well as
potential size reductions fo r data­
p ro cessin g eq ui p me nt-suc h as
laser-col o r printers and proj ecti on
TV's-th at are cu rrently equi pped
wi th large gas lasers.

Low recording density has been
a crit ical problem in compact-disc
and o ptical- rnemo ry equipmen t.
Increased recording den sity re­
qui res a shorter wavelength forthe
beam that w rites to or reads f rom
o p t ica l -me mo ry di sc s. Presen t
equipme nt uses a semi conductor
laser w it h a wavelength of about
780-840 nanom eters. By using th e
ultra-compact blue laser, with a
wavelen gth of 390--420 nm , an op­
ti cal di sc's memory can be quad­
rupl ed. (Tha t short er wav e­
len gth-on e-half as long-cuts
th e size of an opt ical di sc's pits by
50 percent .)

To achieve th e lightest and most

Microbial batteries seem a
possibili ty

Fuel cel ls- those in which th e
electro lyte is co nt inuo usly bein g
used up and replaced-are well
kn own . Un fortunately, f ue l cell s
have th eir own di ffi culties; one is
t hat most of them have to ope rate
at high te mperatures.

It has been known almost from
the turn of the cent ury that micro­
o rgan isms suc h as bact eria can
generate a vo ltage or produce a
current. As the organisms break
down (or catabo l ize) th e lar ge
mol ecul es in th eir food, th ey pro­
du ce inte rmediate substances that
are rich in elect rons. The problem

THE PANASONIC ULTRA-COMPACT blue
laser device will quadruple the memory of
optical discs.

co mpact equipm en t , M atsushi ta
has co mb ined an in fr ared sem i­
conducto r laser and th e new sec­
o n d ha rmoni c ge ne rato r in a
single module, thus obta inin g a
blue-laser output of 420 nm from
an infrared laser operatin g at 840
nm . Beam power is 1 milliwatt.

Samples of th e new laser-to be
marketed under th e Panasoni c
name-s-should be availab le by th e
time you read thi s.

is that th e organi sms have a "skin"
of liquid membranes and cell walls
that bl ock passage of t he elec­
trons. Currents from expe rimental
cells have been low.

Now scient ists fro m Kings Co l­
lege in London report a class of
chemicals t hat "connect" th e elec­
tron-rich interior of th e cell to the
negative terminal. Th ose " me di ­
ato rs" are chemicals-such as re­
sorut in, thionin , and othe rs- that
are well kn own to bi ochemi sts. In
effect , they penetrate t he o ute r
layer of th e microorgani sm and
make it possible for th e electrons
to get through .

Experimental bacteri al ce lls fed

wit h var io us sugars have been
made with outputs as high as 2
amperes, and researchers are al­
ready talk ing of running cars with
sugar .in the ir tanks. At th e ot her
end of the scale, there is mu ch
interest in ce lls th at would deli ver
milliwatts o r eve n mi crowatts of
power. (Less than one tenth of a
g ra m of carbo hy cjra te wou l d
power a watch fo r a year.) Another
possible applicat io n is power fro m
an ab u ndant, inexpe ns ive agr i­
cultura l or indu st rial waste, such
as sugar cane .

New edi ting te chno logy
harmonizes ta pe and film

Video-program producers have
lon g w ished to be able to shoot on
film, edit on video tape, and re­
lease prints in both medi a, incl ud­
ing a matching sou nd t rack fo r
each. But fi lm and videotape are
incom patible-film ope rates at 24
frames per seco nd, and videotape
ope rates at 30--so that dream has
always been tho ugh t of as bein g
impossible.

N ow e ng i nee rs fro m CMX
Co rp., a leading designer of com­
puteri zed film- and te levisio n-ed i­
t ing syste ms , h ave so lved t hat
problem w it h a revolutionary new
patented software tec hnique that
is calle d M C2 (Matched Co mpute r
Cut) . MC2 works with in the CMX
6000 edit ing system that tra nsfers
f i lm o r videotape to laser vi d­
eodiscs fo r editing purposes. With
M C2, ed itors are now able to pre ­
pare a fi lm cut and a videotape
m ast er-in cl udi n g the au dio
porti on for eac h of t hem-and
they have them both "frame accu­
rate" at 24 frames and 30 frames
per second .

MC2also solves an international
probl em. M any foreign standards
fo r video, such as PAL and SECAM,
di ffer fr om the America n NTSC.
M C2 can be used as an easy alte r­
native to create high-qual ity PAL or
SECAM masters fro m sta nda rd
NTSC tapes. R-E



SAY E
$75
$180
$160
$205
$225
$300
$535

PRICE
$695
$695
$795
$990
$1,670
$1,995
$2,565

o' DC to 100MHz
o Dual Channel
o Delayed Sweep
o CRT Readout
o Sweep Time
o Aut oranging
o Trigger Lock
o 2mV Sensi t ivity

LIST
$770
$875
$955
$1,195
$1,895
$2,295
$3,100

$835

FREE DMM
with purchase of

MO-1251/1252 Scope

Y·223 20MHz
Y·422 40M Hz
Y·423 40M Hz
Y·660 60M Hz
Y·1065 100MHz
Y·1100A looMHz
Y·1150 150MHz

V-425
List $995

•
35MHz Dual Trace Good to 50MHz

$495
MO-1252

SCOPE PROBES 0 High luminance 6"CRT
•.6" CRT - - • - 0 1mV Sensltlvlty-

P·165MHz,1x,10x $19.95 . V I
• Buil t in P.2 100MHz,1x,10x $23.95 0 6KV Acceleration 0 tage

component tester 0 10ns Rise Time
Fits all scopes with 0 X-V Operation. Z Axis

[ J • TV Sync BNC connector. " .. . I -. I X.y Operat ion "---------...... 0 Delayed Triggering Sweep
Top quality scopes at a very reasonab le price. Cont ains all desi red features. Two t x, 10x probes , diagrams and manual. Two year guarante e.

List $560
Save $161 ~;;';"";;";;"';;;';; ......L.;:;;';";''''';'';'';~ ~~ "

20M Hz Dual Trace Oscilloscope
All Hitach i scopes include probes, schemati cs
and Hitach i's 3 year guaranty on parts and
labor. Many acc essories available for all
scopes.

20MHz Dual Trace Oscilloscope
$359

MO-1251

H9610 Resistor Blox
47 ohm to 1M & lOOK pot
H9620Capaci to r Blox
47pf to 10MFD

Decade Blox
..... ............... \ 9610 or- --- :-- . .'1/:. --. 9620:.= ,;.,;, :e;
'.~= .......... ~.:- $18.95

Low Cost Multimeter
M-1600
$25

3V2 digit LCD
1% DC Accy
10A Scale
Auto zero
Ipolarity

9430
1,100 pins $15
9434 U l ll....'
2,170 pi ns $25
9436
2,860 pi ns $35
All have co lo r
coded post s

Provides sine,tri ,squ wave
From 1Hz to 1MHz
AM or FM capability

Function Generator
Blox

z: .:~ .::~::.\ #9600
, -=' ~":::" $28.95....................

9436 SHOWN

50MHz Logic Probe

_[i l~;~:

Logic Pulser Lp·600 $23

3112 Digit Probe Type DMM
M-1900

$41

Conven ient one hand operation with batte ries
Measu res DCY, ACY, Ohms and case
Audible co nt inu ity check, Data hold

Bench DMMS

M·3500 M·4500
317 d igi t $125 41/2 dig it $175
.1% accy .05% accy

Wide Band Signal Generators

8G·9000 $129
RF Freq 100K·450MHz
AM Modulation of 1KHz
Variable RF output

SG·9500 with Digital Display
and 150MHz built-In Freq Ctr $249

Autoranging DMM True RMS 41h Multlmeter with Digital Capacitance Meter Digital LCR Meter
M-5000 Digit Multlmeter Capacitance and

CM-1550 LC-1BOOTransistor Tester

$45 $135
M-7000 $55 CM·1500 $58.95 $138

9 Functions
9 Ranges

Measures
Memory and .. .05% DC Accuracy Reads Volt s, Ohms, .1pf·20,OOOufd Coils 1uH·2ooH
Data hold .1% Resis tance Current, Capacitors , .5% basic acc y Caps .1pf·200uf
Yz % basic ace with Freq. Counter Transistors and Zero control Res .01·20M
317 digit LCD and deluxe case Diodes with case with case

~ ST·265
$22

- ........,-,::::...------0·1000A AC
Works with
most DMM

~

CD
co
CD

5

"m
IJl
::0
C
~
::0
-<

Compatible

$595
MODEL
PC·1000

' 1 Power Supply
' 5/10MHz Motherboard ' 256K RAM
0 8 Expansion Slot s Expandab le to 640K
• Math Comp ressor Slots • Monoch rom e Mon itor
' 360K Floppy Drive ' Monographlc Yldeo Card
. AT Style Keyboard oparellel Printer Port

FREE spreadsheet and word processor
3.3MS DOS and GW Basic add $75

10MHz XT 100% IBM®
5 Year
Warranty

2·20V at 2A
12V at 1A
5V at 3A
·5V at 5A

XP-5BO

$59,95
Quad Power Supply

FUlly regula ted and
short circuit protected

.XP·575 without meters $44.95

GF-8016 Function Generator
with Freq. Counter

$239
1;1j~~~1tl~sin e , Square, Triangl et-----_.1 PUlse, Ramp, .2 to 2MHz

Freq Count er .1 ·10MHz

GF-B015 without Freq. Meter $179

XP-765

$249

Q6 Inn " .., r - n :
• " ,.1 U oJ _ L U 01

Four-Function Fre uency Counters
F-1000 1.2GH

$259
F-100 120MH

Frequency, Period , Tot;rr:, $179
Sel f Check with High Stabil ized Crys tal Oven
Oscill ator, 8 digit LED display

CIRCLE 109 ON FREE INFORMATION CARD

Digital Triple Power Supply

WE WILL NOT BE UNDERSOLD! C & S SALES INC. 15 Day Money Back Guarantee
UPSShipping: US 5% ~. 1245 Rosewood. Deerfield. IL 60015 2 Year Warranty
($10 Max) IL Res., 7% Tax~~ (800) 292·7711 (312) 541·0710 WRITE FOR FREE CATALOG

0·20V at 1A
0·20Vat 1A
5V at 5A

Fully Regulated, Short circuit protected with
2 Limit Con t., 3 Separate supplies

XP-660 with Analog Meters $175



VIDEO
NEWS
• An HDTV'tube. Just as semiconductor

manufacturers-are-pushing for government
grants or consortiums to 18\Y the foundations for
a "new consumer-electronics industry" in the
United States, the last surviving major American­
owned television manufacturer is pushing for
government aid to keep it afloat. Zenith
Electronics has asked for a grant (believed to be
in the neighborhood of $60,000,000) to develop
its unique Flat Tension Mask (FTM) tube as a
high-definition, giant-screen picture tube. Zenith
s8\ys that FTM is ideally suited for HDTVand can
be made cheaply after further development. (FTM
tubes currently are being made in the 14-inch
size for data displ8\Y only.) The FTM differs from
conventional tubes in that its faceplate is
completely flat-it can be made of conventional
window glass-and the shadow mask is stretched
just behind the faceplate and bonded into the
glass, preventing any significant change in its
contours as the tube heats up.

The displ8\Y on the FTM tube is unique. Because
there need be virtually no reflection, the picture
looks more like a 35mm slide thana TV image.
However, Zenith has had difficulty manufacturing
the tube,and some members of the industry
doubt that it can ever be produced economically.

While Zenith pleads for government aid in
developing its tube into a consumer device, it is
also seeking either to sell its consumer­
electronics operation or enter into some kind of
joint venture-developments that m8\Y have
occurred by the time you read this. Zenith's
problems and those of the semiconductor
manufacturers, however, still underline the
problems of the low-profit consumer-electronics
industry.

u:o
Z • Creating an industry. Some of the
~ semiconductor and related Silicon Valley
b manufacturers now pushing for a bailout to
::J "revive the American consumer-electronics
ill6 industry" were formerly engaged in the
o manufacture of TV sets and other consumer­«
a: electronic products, and left the industry

6

DAVID LACHENBRUCH,
CONTRIBUTING EDITOR

voluntarily or sold out to Japanese
manufacturers. They are now seeking
government money to get back into a field they
once quit because the profits were too low.
However, those same manufacturers point out
that the lack of a consumer-electronics industry
as a major consumer of chips could imperil
American defense.

A major campaign is on. Although there is a
score of TV-assembly plants in the United States,
the vast majority are foreign-owned, and many
depend on imported parts and subassembly. The
question is whether the supply of consumer­
electronics products will continue to be the
province of overseas manufacturers as the world
enters the age of high-definition TV:

• ltDTV'in spotlight. High-definition
television is getting increasing attention in
Washington and elsewnere, as the public
imagination is captured by the concept of a TV
picture that looks like a movie, both in width of
screen and in detail. Semiconductor
manufacturers are urging the U.S. government to
finance a major program to develop "a new
consumer-electronics industry" as a stimulus to
the development and sale of IC's. They claim that
only 6% of the semiconductors used in consumer­
electronics products sold in this country are
made in the United States, and they insist that
HDTV provides a good opportunity for the
development of a new American consumer­
electronics industry.

In the background is an FCC directive to
American broadcasters that any new HDTV
system be compatible with existing NTSC
transmissions and channels. That virtually rules
out the Japanese 1,125-line HDTV system that
actually is designed for direct broadcasting from
satellites and not for terrestrial-TV transmission.
(In fact, the first Japanese HDTV transmissions
will be to receivers in public places rather than
in consumers' homes.) The FCC's compatibility
ruling has cleared the air and helps to quell the
rumors that the Japanese will export an
incompatible system here with no opposition. R-E



Intermittents. We HearYou.
Introducing The Heavy-DutyD~MWith An Audible
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Optional Optional Included
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0.7% 0.5% 0.250/0
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$149.00 $169.00 $199.00

Key Specifications

© 1988Beckman IndustrialCorporation
Spedficationssubject to changewithout notice.
\:.Joxlsa registered trademark01General ElectricCorporation.

Built tough to work hard. The HD 150
Series DMMs are so tightly sealed against
water andgrime thatthey'regua1'allteed
forfite years against contamination. And,
because they'rebuilt so tough, they're
guaranteed for two years against any
damage (except abuse). Crashes, overloads,
moisture, dust. ..you name it The HD 150
Seriescanhandle it all!
Listening is believing. For a hands-on
demo, see yourdistributor now. Learn why
the HD 150 Series is thesoundest DMMvalue
you'llsee. Or hear.

Suggested list price

Logic pulse detector

Auto-ranging

DC voltage accuracy

Audible readout
Range Lock

10A range

nitStand and
Skyhook™

TIME

BecknJan Industrial'"
Beckman Industrial Corporation
Instrumentation Products Division
ASubsidiary ofEmerson Electric Company
3883 Ruffin Road, San Diego, Califurnia 92123-1898
(619)495-3200 • FAX: (619) 268-0172 • 1lX: 249031

Intermittent alert. Akey application
ofaudible readout The HD 153 pinpoints

intermittents byemittinga "crackling"
sound when they'redetected. The
response soundsinabout 1msec-far
faster thanthe Inlormation appears on

any DMM display
Logicfunction.
The HD 153detects
TTL or CMOS logic
pulses usingstan-

dard test leads.
Easy to use.

The HD 150
Series lets
you read the

LCD even at
wide angles.

With the large
rotary dial you

select functions with one- handed
(right or left) convenience. Auto­

rangingspeeds you tothe right range.
Atilt-stand andSkyhook letyou set or
hang the DMM almostanywhere.

Auto-ranging. Slim-styled for one­
handcomfort andconvenience.
With auto-offto prolongbattery
life. Plus 2 fuses, PTCresistor and
MOVfor unsurpassed overload
protection.
Audible readout. A"sound"
reason togo with the HD 150
Series. With this unique featureon
the HD 153, you measure parame­
tersby listening toa continuous
variabletone. As the arameter you
measure rises or falls, the tone's
frequency increases or decreases,
accordingly Use it ror volts, amps,or ohms. It's
ideal for peaking and nulling, too.

=- :YJ--
..~ .~~

COM

Intelligent design and
solid construction make
the new UD 150 Series the
best DMMs in their class.

They're the latest in a distinguished
line that began whenBeckman Industrial
pioneeredheavy-duty DMMs withtheir
distinctive yellow color. Many competitors
have since imitated that color. As for
imitating theirperformance, no one

__comes.close.
The HD 150 Seriesattains new levels of

excellencewith a range of advanced
features. They're waterproof. Dropproof.



Digital scopes with a

Copy right (C)1988, Tektronix, Inc , All rights reserved , TAD·903A·2

Fourscreenphotos spliced
end to end illustratethe
benefitoffullfour-screen
capture using the 2230's 4K
record length.

Single-shot events.
Elusive glitches.
Low-speed
phenomena.

Any waveform can be viewed for
as long as you like. Or stored in4K of
memory for later analysis or com­
parison to other waveforms. And if
there's a question abouta digital
measurement, justpush a button for
real-time displayanalysis.Select

1 either
.,;ooo<j mode

at the
push ofa

button.
With digital
storage you
can capture
events which
are difficult if

not impossible
to see on con­

ventional scopes.
Pre and post trigger

events. Fast transients.

Give-up real-time capability for
storage? Notwith Tek!
That's because analog capability is
integral to low-cost Tek digital storage
oscilloscopes. So you need onlyone
instrumentto make all your measure­
ments efficiently. With no trade-offs.

It's another Tek advantage: analog
and digital in one familiar, affordable
package.



Each scope offers a range of
capabilitIes you'dexpect to
find only inmuch more
expensive instruments.

20 MS/s . 20 MS/s 20 MS/s 20 MS/s

2230 2221 2220 2210
100 MHz 60 MHz 60 MHz 50 MHz

8-12 bits 8-1 0 bits 8 bits 8 bits 8 bits

1K/4k 4K 4K 4K 2K
Selectable

100 ns 100 ns 100 ns No No

Yes Yes No No No

Yes Yes Yes No RS-232-C
Hardcopy

3-years on labor and parts including CRT

$4995 $3995 $2995 $2395 $1495

1·800·426·2200
D3

by Tek quality and a 3-year warranty.
Discover the potential. Let Tek

show youwhat you 're missing .. .with­
out making you give up analog to see
it. That's the real-time advantage of
Tekdigital storage.

For easy ordering or more infor­
mation call Tek Direct:

real-time advantage.
The affordable portables. -Fe-atu-re-s - - - --- - - - - - -22-01\\~
These are the world's best-selling dig- Bandwidth 20 MHz

itaIstorage oscilloscopes. And with ~~:g ~~~~d 10 MS/s

the new 20 MHzTek 2201 joining the '----Ve---=rtic---'al'--------- - --- - - - - --

family, there's now an even better _Re_so_lu_tio_n_ _ -----;- _

selection- in bandwidth, perform- ~:~~~~
ance and price. -G1---'itc'----h-ca-Pt-ure------- --- - -

Select for advanced features such CRT Readout/

as-1GO ns-qlitch-eapture-at-anysweep-:_Cu_rso_rs _

speed CRT readout measurement GPI.B/RS-232-C, , Options
cursors, multiple acquisition modes ----=-wa-rra- n-ty - - - ------ - - - .:....:...

and hardcopy output, plus optional Price

GPIB or RS-232-C interfaces and ~""i'ji"""'iiiiiiiii~------::;;;j

software.
These scopes are perfect for

first-time digital users. And sea­
soned operators will appreciate
even more their versatility, con­
venience and value. All backed

COMMITTED TO EXCELLENCE
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ASK R-E
Radio-Elect ron ics
500-B Bi-County Blvd.
Farmingdale, NY 11735

FIG. 1

You can have something simi lar to
the auto-t rigge ri ng circu itry fou nd
on an osc illoscope, o r it can use a
ph ase-locked loop to lock the o ld
and new sync together.

You don't need a separate time­
base co rrector to mix several video
sou rces together beca use most
consumer video mixers will sepa­
rate sync signals from video and
in ject new control signa ls on the
o utput of the mixer anyway. It 's
possibl e to bui ld yo ur own video
mi xer, b ut eve n a bas ic m ixer
needs fairly comp lex circuitry.

If your interest is primari ly in
electronic design, designing one
of those would be an interesting
thing to do. If, on the ot her hand,
you're more interested in having
one to use, you'l l probably find it a
more efficient use of your t ime to
go out and buy one.

DIGITAL METERS .
I' ve built t he di gital o il-te m­

peratur e gauge, te mperature gauge,

' Even if yo u managed to get a
VCR in supe r-dupe r alignment, so
t hat th er e was no ji tter o n t he
drum to mi salign the co ntrol and
video tracks, it wo uldn't be lon g
before normal mechanical wea r
caused it to fall out of alig nment.

Now t hat we've see n w hat
causes the p roblem, we can start
talk ing about a time-base co rrec­
tor. Since the picture's horizon tal
j itter is caused by t iming errors in
synchronizing t he co ntrol and vid ­
eo t racks, they can be eliminated
by synchronizi ng the video to a
sync source that's independent of
t he reco rded sync.

A time-base corrector takes the
incoming video signal, str ips sync
from it, and remixes it with a new
set of sync signa ls. The video is
processed line by line, and the
original sync is just used as a trig­
ger to mark the correct posit ion on
the line fo r injecting the new sync.
The actual ci rcuitry that does the
job can be designed several ways.

0r~OIVT Po,eC/1 2 fi/ORI.zCWJ;4L 5YA/C 0.8RE£Z£.JYAY

0COLO~I/,esr(3.57?S~S_.H1I.zJ0.8AC,.<:; po-eC/T-

1-----J//tJ£o ItYFORAfATION----_
5"Z ,H1c.R0.:5£co"vlJ5

TIME-BASE CORRECTO R
Can you explain exactly what a

"time-base corrector" does? I want
1O l.ie al.ile to mix two viCieo sources
together, and I'd like to know if I
need one of those to do it. Also, what
other equipment do I need to do
video mixing?-S. V., Okinawa,
Japan

In order to understand w hat the
time-base corrector does, yo u fi rst
have to understand w hat the time­
base corrector corrects . The draw­
ing in Fig. 1 is a ty pica l lin e of vid­
eo . The horizontal sync on the line
iswhat makes the beam zip back to
the left edge of the picture and
start a new line of video. Altho ugh
you only see what occ urs on the
line during the picture portion of
the line, Fig. 1 should make it clear
that there's a lot of other stuff go­
ing on during the blanking interval
as wel l-behind the scene, so to
speak .

When you record on a VCR, all
the control signals (inc luding
sync) have to be recorded as
well-that's obvious; but w hat's
not obvious is that they're not re­
corded as part of the picture . The
circuitry in the VCR separates the
sync from the picture and reco rds
it all on a separate track called,
appropriately enough, the co ntrol
track.

When you play back a tape,
things like bobble, misalignment,
and jitter, often cause the control

~ track to be read either a bit early or
z a bit late. All VCR's suffer f rom that
a? to some degree, even high-quality
o professional ones. There's just no
~ way to avoid it, since the VCR is
w
6 only a mechanical device and me-
(5 chan ical devices are bu ilt w it h me­
r? chanical tole rances .
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and voltmeter that appeared in the
July, August, and September 1983
Radio-Electronics, and I'm looking
for some other ones. Do you know of
any other digital meters I could
build?- S. Salisbury, Omah a, NB

If yo u've already bu ilt th e three
gauges yo u' ve mention ed , you've
also al ready buil t al l th e gauges
t hat yo u need. That isn't meant as
any so rt of ed ito r ial judgm ent on
t he p lace of di gital electro nics in
cars; it ju st means that yo u've al­
ready got all th e circu itry yo u need
to build as many di gital gauges as
you can fit between th e driver 's
door and th e cigarette lighter. If
yo u look at th e block di agram in
Fig. 2, yo u' ll see w hat I mean.

th e co nd it io n ing ci rc u it ry. Both
meters are actually measuring the
same e lect r ica l p ar am eter. To
make the point clearer, let 's sup­
po se th at yo u wante d to make a
di gital fuel-fl ow meter. That co uld
co me in handy because it would
be calibrated and gated to show
fu el econo my. In any event, the
design of a meter like th at would
revo lve mostly around th e device
t hat yo u were using to measure
fu el flow, and not on th e meter
t hat was measuring it.

BEST PRICES!

The first place you would begin
lookin g as you built up th e design
is in a cata log of rotar y t ra ns­
du cers, as th ey are good for mea­
suring fu el flow. The deal here is
th at the most impo rtant part of the
meter is the device th at gives you
something to measure. In this ex­
ampl e , th e rotary tran sdu cer
would produce a vo ltage propor­
tion al to th e f ue l f low. On ce
yo u've go t th at sig nal availabl e,
you can measure it with th e di gital
voltmeter that you built. R-E

1r 800-CZ1SI~123
(800-874-7123)

FIG. 2

M ost di gital gauges eit he r count
pul ses per time unit o r measure a
standa rd elec t rica l uni t (usual ly
vo lts). An electronic tacho meter is
an exa mp le of the fo rme r, and
yo ur di gital vo ltmete r is an exam­
pl e of the latter. If you think of the
meter as a sealed uni t , the re's a big
di ff erence between a di gital tem­
perature gauge and a di gital oi l­
pressure gauge, but if you look at
the illustrati on , yo u' ll realize that
the two metersare more alike than
they are different.

The di ff erence betw een the two
gauges is only in th e senso r and

Multimeters Scopes Power
Beckman Hitachi Sources

300 $101 V-222 $570 Power Designs
310 $122 V-422 $734 20208 $808
320 $150 V-425 $859 1570A $1515
350 $198 V-1100A $2070 2K20A $1040
360 $250 V-660 $1076 40500 $765
4410 $206 V-665 $1345 50150 $508
HD100 $146 V-1065 $1706 61500 $765
HD110 $172 V-509 $1266 TW347D $812
HD130 $224 TW5005D $594

Hitachi TW6050D $1021
Beckman V-1060 $1436 TP343A $812

HD140 $241

Iwatsu
Power Designs

Fluke TP340A $725
23-YEL $134

DS-6121A $4975
SC-340 $1360

25-YEL $167
SS-5321 $3800

37 $209
SS-5702 $508

_LCR Meters
73 $66

SS-6611 $1863 Wayne Kerr
75 $100

SS-5712 $2885 4225 $1806
n $134 4210 $2497
8010A $276
80208 $218 Iwatsu Counters
8050A $360 D8-6121 $3975

Fluke
8060A $327

1900A $459

Fluke 27-YEL
Thermometer 1910A $616
Fluke-52 $142 1911A $756

or 27-STD $219 "Handheld 1912A $832 m
OJ
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NOT QUITE TRUE RMS
It has come to our attention that

there are a couple of errors in the
schematic diagram (Fig. 2) for the
article "True RMS Conve rter for
your DMM," that appeared in the
December1988 issue of Radio-Elec­
tronics. Neither pin 4 of 10 nor the
anode of D2 should be connected
to ground, as the schematic indi­
cates. Instead, as shown here in
Fig. 1, pin 4 of IC1 should be con ­
nected directly to the anode of D2,
and the connection from J4to pin 4
should be removed .-Editor

FIG.l
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DIGITAlKER AVAilABILITY
Your readers will be interested

to know that the National Semi­
conductor Digitalker system you
described in "Build This Speech
Synt hesizer (ComputerDigest; De­
cember 1988) is no longer being
produced by National Semicon­
ductor, nor is there any plan to
begin production again. While
many distributors (including some
of your advertisers) stock the part,
anyone contemplating using the
Digitalker in a new design should
be aware that once current stocks
are depleted , no more will be
availabl e.
FRED WICKERSHAM
Product Mkting Manager
Telecommunication ics
National Semiconductor
Santa Clere, CA

COPING WITH BASIC
I read with interest the article ,

"Coping with Coils," in the
November1988 issue of Radio-Elec­
tronics. As a beginner in comput­
ers, and knowing very little about

coils, I felt that it would be a good
way to learn something about
BASIC on a Hewlett-Packard 125.

I'm writing to inform you that
the program, as it is presented in
the article, will not work on the HP
125. Every time I tried to run the
program, it displayed "Syntax Er­
roron line110 ." After some experi­
mentation I found that it would
work when line110 was changed to
read :

110 pi = 3.1415926545
Removing "cis :" from line 110

took care of the syntax error. I ran
the program and it worked as de­
scribed-until the end. After br ief­
ly displaying the calculations , it
exited the BASIC mode . So I modi­
fied lines 540 and 1000 as follows :

540 if n 9999 then print " ERRO R­
turns count larger than 1000": END

1000 END .
Changing "system" to "END"

lets the calculations remain on the
screen, so that I can read them and
print them out if I want to. I can
calculate other coils , one after the
other, without having to take the

time to reinstall BASIC after each
calculation.

Thanks for the chance to learn
more about the HP 125.
RON RAMIREZ
Providence , KY

CHANGE OF ADDRESS
Del-Phone Industries is relocat­

ing to Florida on February 1,1989.
We are still supplying parts for the
"Digital Telephone Loc k (Radio­
Electronics , Oc tober and
November 1988). The new address

·is: Del-Phone Industr ies, 4487
Plumosa Street, Spring Hill, FL
34606.

There have been no p rice
changes; however, Florida resi­
dents mu st add the appropriate
sales tax.
STEVE SOKOLOWSKI

COil CORRECTION
I enjoyed David Powell's article,

" Copi ng with Coil s"-especially
converting the IBM BASIC pro­
gram to run on a modern comput­
er. The program certa inly makes
RF-coil calculations easy.

14



stuff invented, and (b) th ose who
just hoped to sell o r licen se th e
patent to some forward-look ing
company. It turne d out that the re
was not one sing le success in cate­
go ry (b). Not one.

Were I to advi se someone with
an invention-or what he thinks is
an invention-it w ou ld go like
this: First, if you aren 't already in
th e bu siness or preparing to ' go
into it , forget it. Second, a pre­
liminary search in th e patent liter­
ature is a mu st.
LAWRENCE FLEMING
Registered Patent Agent
Pasadena , CA 91106

Ter aHz. The bandwidth is then
1230 TeraHz.

That bandwidth would give th e
theoretical potent ial of far more
signal-carryi ng capability in a sin­
gle f iber than all radio frequ enci es
combined . However, it is th e fre­
qu ency bandwidth that co unts,
and not the ratio between th e high
and low.
MARIO N E. WOLFE
Glendale, CA 91202

There is one erro r in th e pro­
gram li stin g as printed. Line 855
sho uld read :

PRIN T I N T ( W . L EN G T H ­
INT(W.LENGTH!12)*12

With the values given in the art i­
cle's Fig. 2, th e len gth of w ire is
99.868 in che s, o r 8 feet 3.868
in ches, not 8 feet 10 inch es as
show n.
RUSSELL K. PRATER
Parker. FL

DATA-CARRYING CAPABILITY PATENT PROBLEMS
AND BANDWIDTH I'd pretty much agree w ith Don

Referrin g to " Co mmunicat io ns Lancaster 's o bservat io ns on pat-
Corner " in the October 1988 issue ents ("Hardware Hacker," Radio-
of Radio-Electronics, the frequ ency Electronics, October 1988), par-
ratio of 5.5:1 does not nece ssarily t ic u larly t hat indu stry does riot THE DANGERS OF RADIATION
indi cat e a hi gh data-carr yin g ca- want inventi ons from outside, and Lesli e P. McCarty's letter in the
pabil ity;-Fo r-example, the-range- th aH ewer-than1 %- 0f"patents earn- -September 1988 issue accuses Ra-
from 1 Hz to 5.5 Hz would have a t he cost of getting th em . dio-Electronics of "ye llow jou r-
very low data-carrying capability. In my younger (and hungr ier) nali sm " co nce rn ing the health

What counts is the frequency days I got patents for some people effects of radon and radiation. To
bandwidth. The above example wh o hoped to sel l th em. They support his contention s, he makes
has a bandwidth of only 4.5 Hz . In were enthusiast ic; the inventions several or misleadin g state me nts.
the range Herb Friedman is di s- looked good . Then I went over the Dr. McCarty 's stateme nt that
cussing , th e 200 nm UV has a fre- old fil es and li sted (a) th e paten- there is a " negat ive correlat io n be-
quency of 1500 TeraHz, and the tees who were actually in the bu si- tween the pre sence of radon and
1100 nm IR has a frequ ency of 270 ne ss of mak ing and sellin g th e lun g cancer " is at odds with multi -

.., . ...........-.-.
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Cut Your Video Servicing Time By 54%
With the Market Proven VA62 Universal Video Analyzing System.

Asurvey of over 1500 Video Analyzerowners has shown that
theVA62's unique signal substitution method has reduced their SE:I'-JCORE:
video servicing time byan average of 54%, and increased their
servicing profits. ~ 3200 Sencore Orive , Sioux Falls , SO 57107 100% American Made

CIRCLE 183 ON FREE INFORMATION CARD

Today's VCRs, TVs, and MTSStereo TVs requirea proven
method to quickly isolatethedefectivecomponent. New technology
hasmade simple problem solving a time-consuming andexpensive
procedure .

You can join thesuccessful service centers that havecut their
video servicing timeand increased their profits with theVA62
UniversalVideo Analyzing System . Call for a brochureon theVA62.
Call 1-800-843-3338, and increase your profits.
In Canada Call 1-800-851 -8866.
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year epidemio logic stud ies of data above the present EPA limi t have a
fro m th e U. S., Swede n, and Cana- 50% greate r r isk of contracti ng
da. In 1984the Nation al Co unci l on lu ng cancer t han people who are
Radiation Protection and Measure- exposed on ly to the extremely low,
ments estimated th at among every normal levels of rado n in outdoor
one-mil lion people expose d ove r air. Living w ith a 4-pCill level of
a lifet ime to a relative ly low dose of rado n is equivalent to smoking
rado n, there wou ld be an average eight cigarettes a day, o r undergo-
of 130 lun g-cancer death s above ing 200 chest X-rays in a year.
t hose norm all y occu rr i ng. Th at W it h respect to detecting rado n
risk estimate was recent ly raised with a Geiger counte r, Dr. McCarty
by nearly a facto r of th ree, to 350 guesses "that alp ha part icl es do
additional lung-cancer deaths, fol- not penetrate" the w indow of the
low in g a 3-year study by the Na- Geiger-M uelle r tube. Alpha parti -
t iona l Research Co unci l of t he c1es are indeed characte rized by
Nation al Acade my of Sciences. shallow penetration depth s. (The

That new fi gure fal ls in to th e sho rt penetrat io n dept h is associ-
middle of the EPA-estimated range ated with the hi gher li near-energy
of 5,000 to 20,000 lun g- can cer t ransfer of such parti cles as com-
death s pe r year li nked to radon pared to X-rays and gamma rays,

- - exposure- making-rado n th e sec--and -reflects the generally- mo re- - -
ond lead ing cause of lun g-cancer damagi ng nature of particulate ra-
deaths after smo king . The study d ia t ion.) H ow ev er, a t y pi cal
also found that th e separate risks h al o g en-qu en ch ed Geige r-
of lun g cancer fr om radon and Muell er tube, having a thin mica
smo king are not add it ive, as some end w indow (on t he orde r of 1.4
expe rts have bel ieved . Radon ex- milligrams pe r centi meter squar-
posure mult ip li es smokers' lung- ed) is qu ite capab le of detect ing
cance r risk by at least a facto r of alph a particles down to 2.5 M eV
te n. d i rectl y. Detect io n sens it ivity is

Dr. M cCarty also states t hat gene rally greater than 80% at ene r-
th er e is nothing to support the gies above 3.6 MeV. Rado n decays
EPA-set act ion level fo r radon ex- pred om in antl y t h ro ug h emission
posure of 4-p icoCuries per liter of part icles at energies in excess of
(p'Ci/ l), implying that the level has 5 M eV.
bee n set too low. Establi shing en- I also f ind it in teresti ng t hat,
vironm ental- exp osure lim it s fo r after h is com me nts conce rn ing
eve n we l l -recog n ize d pu b li c- t he detecti on of alpha pa rt icles ,
health hazards can be very diffi - Dr. M cCart y co nce des th at a
cult . Estim ates of th e risk to th e "Geige r co unte r ca n m easure

. I
genera l pop u lat io n have bee n some of the rado n daughters." Of
characte rized t hro ugh evaluat io ns the six direct and indirect rad ioac-
of lung-cancer mortality rates and t ive daughters of radon , fo ur are
rado n-exposure data for ur ani um p red o m inant ly alp h a-part ic le
min ers wo rking in environme nts em itters.
w ith typ ically high levels of radon Whi le I cannot personally judge
gas. the exte nt of Dr. John Gofman's

In th e above-me nt io ned study, object iv ity, D r. McCarty appears
r isk esti mates calc ula te d by t he wi lli ng to accept a cou rt stateme nt
Nati o nal Research Co unc i l we re that " Dr. Gofman's .. .conflict w it h
ref e ren ced t o a m easurem en t al l t he wor ld's radi ati on ex -
ca l le d Wo rk i ng Leve l Mo nths pe rts .. .dest roys his cred ibi l ity as
(WLM). A W LM expos ure is based an o bject ive witness ." I wo u ld
on a specific amo unt of alpha- par- te nd t o suspect any state me nt
ticle energy per liter of ai r ove r a co ntain i ng the p h rase "a l l t he
170-ho ur work month. A pe rso n wo rld's ... experts." The "experts"
staying at hom e an average of 12 in radiat io n health risks not only
hours per day, and exposed to a have had difficu lty estimat ing the
radon level of 4 pCi/I, wo uld re- exact nati on al magnitude of in-
ceive abo ut 0.5 W LM annual ex- door-radon po ll ution, but co n-
posur e. Rather than too low, th at t inue to debate risk assessments .
level may be too high. That study Dr. McCarty apparent ly has his
fo und .t hat people exposed each ow n bias in that area-as we all
year to rado n levels at o r slig ht ly probab ly do .

'88.115

TALK IS
CHEAf!

Asubsidiary ofZenithElectronics Corporation

Prices, product availabilityandspecificationsare
subject to changewithout notice.
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If you have
a modem,

the HV-2000
Computer Voice will allow your
comp uter to recite reference and
research information from time­
sharing services. Or, speak radio
transmitted ASCII information.

The HV-2000 Computer Voice
Card, containing speech synthesizer
and audio amp lifier, plugs into any
AT or XT-compatible comp uter's
expansion slot. An external speaker
is also included. Versatile, Heath­
developed software gives you a
wide variety of voices and easy in­
terface to high and low level
languages.

The HV-2000 Comp uter Voice.
At less than $90 , talk IS cheap. To
order, call toll-free 1-800-253-05 70.
Use your Visa, MasterCard. Ameri ­
can Express or Heath Revolving
Charge card. Or call 616-982-3614
for the nearest store location.

Have you heard? For less than $90
your AT or XT-compati ble com­
puter can talk! All it needs is the
HV-2000 Computer Voice Kit from
Heathkit.

Reading letters, transcriptions
and computerized instruction can be
easier and quicker than you ever
thought poss ible. Computer games
gain a new dimension. Your com­
puter can even entertain children
with stories
and songs.

IHeath Company
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MODEL 2000
$389.95
20 MHz DUAL TRACE
OSCILLOSCOPE
Model 2000 makes frequency
calculation and phase measurement
quickandeasy.Thecomponent tester
aids in fast troubleshooting. Service
technicians appreciate the TV Sync
circuits for viewing TV·V andTV-H
and accurate synchronization of
thevideo signal,Blanking,VITS,and
ViH sync pulses.

• Exceptionallybrtght5"CRT
Built-incomponent tester

• TV Syncfilter
• X-Yoperation- l101220volts

Wtde bandwidth and exceptional 1mVlOlV sensitivity make the
Model 3500apowerfuldiagnostictooJ forengineersortechnicians
at a remarkable price. Delayedtriggering allowsany portionof
a waveform to be isolated and expanded for closer inspection.
Variable Holdoffallows stable viewing of complex waveforms.

remar. able lIa/ue

-4999 5

DMM·200 $49.95
3.5 DIGITFULLFUNCTION DMM
Get highly accurate pertormance at a very affordable price.
Rugged construction, 20 amp current capabi lity and 22
rangesmake it a perfectchoice for serious fieldor bench
work. Low battery indicator and tilt -stand . Probes and 2000
hour batte ry included.

• BasicDC accuracy:plusorminus 0.25%
• DC voltage: 2oomv-10ooV,5 ranges
• AC voltage : 200mv-750V, 5 ranges
• Resistance: 200 ohms-20M ohms, 6 ranges
• AC/DC current: 200..A-20A, 6 ranges
• Input impedance: 10Mohm
• FUllyoverload protected
• Approx. rx 3'n "x 1'n".Wt.11 ozs.

EXCEPTIONALLY BRIGHT 5" CRT

X-Y OPERATION

~...~DELAYEDAND
SINGLE SWEEP MODES

++.;~~.....- TV SYNC FILTER

DMM·300 $79.95
3.5 DIGITDMMIMULTITESTER
This full function 3.5 digit DMM offers highly accurate
performance and a host of added features like audible
continuity, capacitance, transistor, temperature, andcon­
ducta nce to help you do the job-fast. Temperature probe.
test leads and ballery included.

• Basic DC accuracy:plus/minus 0.25%
• DC voltage : 200mv- l000V, 5 ranges
• AC voltage: 200mv-750V, 5 ranges
• Resistance : 200 ohms -20M ohms, 6 ranges
• Capac itance: 2000pf- 20 .. f, 3 ranges
• Transistor Tester: 0"-2000"F
• Conductance : 200ns
• Fully overload protected
• Input impeda nce : 10M ohm.

Perfect for the field service technician. Shirt pocketsize
without compromising features or accuracy. Large, easy
to read 'n"LCD disp lay. Fullyoverload protecte d for safety.
2000 hour batte ry li fe with sta ndard sv cell . Probes and
batte ry included .

• BasicDC accuracy:plus/minus0.5%
• DC voltage :2v-l000v, 4 ranges
• AC voltage: 2oov-750v, 2 ranges
• Resistance: 2kohms- 2M ohms, 4 ranges
• DC current:2mA- 2A, 4 ranges
• Input impedance: 10Mohm
• Fully overload protec ted
• Approx. 5"x3"x 1". Under7 ozs.

DPM·1000
3,5 DIGITPROBE TYPEDMM
Custom 80 pin LSI chip prov ides accuracy and reliability in
sucha compactsize. Auloranging, audiblecontinuityand
dala hold leature help you pinpoint the probl em qu ickly.
Case and baneries included.

• BasicDC accuracy:plus/minus 1%
DC voltage : 2v-SOOv, autoranging
A voltage : 2v-SOOv, autoranging

2k ohms-2M ohms , autoranglng

DMM·100
3.5 DIGITPOCKETSIZEDMM



CABLE-HUM CURE
In the August 1988 " Letters" col­

umn, Melvin Zion suggested a

Blister, BoxedorBulk packed.
With all the benefits of3M.

I will agree that the Journal of " cu re"f o r cable-TV co nve r t e r
Health Physics can probably con- hum. I have used the same vol-
sider the biological effects of ume-adjustment so lut ion, but I
ionizing radiation better than Ra- would consider it only a tempo-
dio-Electronics can. The public ma- rary "fix." I, and several of my
jority, however, does not sub- friends, have experienced the
scribe to the former publication; problem of 60-Hz hum on various
that should not exclude them from cable systems, and I have always
the debate. Public exposures to been able to get rid of it.
radon far exceed those from the My solution is to use two 75-
more widely reported Three Mile to-300 ohm transformers con-
Island accident. I believe that the nected back-to-back at the 300
data supports the conclusion that ends. That seems to provide the
radon is a significant health haz- isolation from the hum. Each ofthe
ard, and long-term exposu re transformers provides electrical
should be viewed with some de- isolation but allows the signal to
gree of alarm . Only an informed be passed inductively, via the fer-
and educated public can rationally rite core. I use two transformers to
address health-risk problems of ensure that the 75-ohm imped-
that nature. Radio-Electronics has ance is maintained .

- not'engaged-in-t he-cheaply'sensa-- --I suppose-than single-isolation
tional reporting of "yellow jour- transformer (with 1-to-1 windings)
nalism"-nor has it strayed from would be sufficient. I have not
what is "technically correct." tried that, because one or two of
TIM M. SHARON, Ph.D . the 75-to-300 variety are usually
EI Ioro, CA provided with devices to be used

with cable .
For the electronics engineers in

the crowd: 1 know that the use of
transformers can cause other

Your Electronic Specialty Products
distributor bas a wide selection
of 3M Electrical, Electronic and
Telecommunications products in
quantities from one to 1,000.

Sometimes you need less than
industrial quantities. But you still
demand quality. We've got all
kinds of products for test and
measurement, interconnection,
static control, circuit-building
and prototyping and more.

For maintenance and repair
professionals, professional
engineers, technicians,
hobbyists, students and
educators. Get a wide

problems. However, I have only
noticed the elimination of the 60­
Hz hum when using that particular
arrangement.
KIRK JOHNSON
Santa Clara, CA

ANTIQUE CAR-RADIO MEMORIES
In his "Antique Radios for An­

tique Autos" (Radio-Electronics ,
july1988) Richard D. Fitch made no
mention of Motorola.

I had a Radio-Operators First
Class license, and I worked part­
time for radio station WIBO in Chi­
cago until they went off the air in
june, 1933. I remember that in the
early 1930's Motorola had a sales
room and installation shop on
Washington Blvd . in Chicago .
They had a promotion deal-where­
by you could have a Motorola ra­
dio installed in your car for
$125.00. If you sent them a custom­
er, they gave you a $25.00 refund. If
you referred five customers to
have radios installed in their cars,
your radio was free .
C.E. STEIL
Loveland, CO

selection of products with the 3M
quality you expect, in the quantities
you need. From single packages to
bulk packs.

For the name of your nearest Electronic
Specialty Products distributor, call toll
free 800-321-9668 or (216) 354-2101
in Ohio.

Electronic Specialty Products,
3M Electronic Products Division

9325 Progress Parkway
Mentor, OH 44060

We've Packaged Our Solutions.
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o SmallEngine Repoir
o Automotive Servicing
o locksmithing

o Air Conditioning, Heoting,
and Refrigerotion

o Electricion

the expertiseyou need to move fast into an
exciting career-even a business of your
own-as today's expert security electronics
technician.
Send for your FREE catalog today
For all the details about NRI's at-home
Security Electronics training, sendthe cou­
pon today. If the coupon is missing, write to
NRI School of Electronics, McGraw-Hill Con­
tinuing Education Center, 4401 Connecticut
Avenue, Washington, DC 20008.

complete electronic alarm systems in your
own home and auto, testing and trouble­
shootingworkingalarm circuits. Youactually
safeguard your ownproperty while gaining

Instalt ing home security systems like this closed-circuit camera and
mOllitor is just one way you call make mOlley as a security electronics
technician.

I
II No me' Age _

I Address, _

I City State Zip, -::-:-:-:-

I Accredited bythe Notional Home Study Council For career courses approved under GI Bill 0 check for details.

Make good money in a
challenging career as a
security electronics technician­
even start aprofitable
new business of your own
Right away, you get the skills you need
to install and service all security systems
NRI's at-home Security Electronics training
gives you solid electronics know-how, plus

- a-complete-working
knowledge of popular
security devices in
use today.

You learn how to
install and service
magnetic contacts
and pressure mats. . .
microwave, ultra­
sonic, and passive in­
frared detectors.. .
personal identifica­
tion systems and
electronic listening
devices.. .even cen­
tralstation alarm
systems and today's
most sophisticated
fire warning equip­
ment.But that'snotall.
Your hands-on training includes state-of­
the-art ((TV equipment plus home and
auto electronic alarm systems you keep
NRI gives you hands-on experience with to­
day's newest, most popular security systems
as you train with the professional closed­
circuit television surveillance equipment
and high-quality electronic home and auto
alarm systems included in your course.

Step by step, you learn by doing. . .eval­
uating your own security needs, installing

,......." ... .. -......_------------------_.- "8 J
'.... ' ,~ 1II;:PlsCH~OL OF ELECTRONICS ~'i~

- '-Z McGraw-Hili Cantinulng Education Center Itn\~
• 4401 Conn ecticut Avenue, Wa shington, DC 20008 .

[B' Check one catalog only

o Security Eledronics 0 Robotics
o Computersond 0 TVNideoiAudio Servicing

Microprocessors 0 BasicElectronics
YOII train with and keep
a closed-circuit teleuiston camera, mount, and
9" monitor; state-of-the-art [ire/intrusion
alarm contro l panel untb digital dialer; remote
entry keypad; passive infrared mot ion detector;
smoke detector; remote control aI/to alarm with
motio n detector, ignit ion disabl e relay, and
siren, NRI Discovery Lab@for circuit
demonstrations; and band-held mu ltimeter
with 3¥1 digit readou t.

Now NRI trains you to be today's
expert security eledronics technician
as you install and troubleshoot state­
of-the-art security systems in your
own home and auto.
Violent crime, theft, fire... they're facts of
life in the U.S. today. But now there's good
news, too. All across the nation peopleare
fighting back with high-tech electronic
security systems. In fact, Americans will
spendover 17 billion dollars on security
services and equipment by the year 1991.

For you, this new consumer demand for
electronicsecurity systems means even
more good news. It means a breakthrough
opportunity to get in on the ground floor
of a booming new industry. Now, no matter
where you live, you can start a high-paying
career- even a business of your own-in­
stalling, servicing, and maintaining residen­
tial and commercial security systems.

Best of all, NRI's ready now to give you
the hands-on security electronics training
you need to
get started
fast.



EOUIPMENT REPORTS

American Reliance
AR-6400P Cable Tester

Don't let cable problems
slow you down.

CIRCLE 39 ON FREE INFORMATION CARD

HAVE YOU EVER SPENT HOURS TRYING

to troubleshoot a computer inter­
facing problem only to find that a
short' between 2 pins in the 25­
conductor cable was the cause?
Are you involved with electronics
manufacturing where cabling
problems are a constant quality­
control concern? We've recently
examined a tool for technicians
and manufacturers who routinely
come up against cabling problems

Canon FAX-L920 Laser
Facsimile

The future of facsimile is
here today.

CIRCLE 40 ON FREE INFORMATION CARD

THE FACSIMILE REVOLUTION IS HERE ,

and it shows no signs of slowing
down. Many radio stations across

~ the country are now accepting mu­
z sic requests by fax , and local take­
~ out restaurants accept lunch or­
t) ders by fax . Fax is the fastest grow­
~ ing item in the fast-growing home
ui6 office market. But don't expect the
(5 fax machines of tomorrow to be
-ca: like the ones you're now familiar

22

and who need a quick way to find
and solve them: the AR-6400P ca­
ble tester from American Reliance,
Inc. (9241 E. Valley Blvd ., Rose­
mead, CA 91770).

The AR-6400P is a micro­
processor-based instrument; it
consists of a main unitwith two 64­
pin ports and an optional test fix­
ture which is connected to the
main unit by two 64-pin ribbon ca­
bles. The test fixture offers conve-

with. Expect them to be like the
FAX-L920 plain-paper laser f ac­
simile from Canon U.S.A. (One
Canon Plaza, Lake Success, NY
11042).

The FAX-L920, which consists of
a main unit and a printer, doesn't
look like a fax machine. In fact, we
originally intended to show the
machine on the cover of our
November 1988 issue, which

nient access to the I/O ports of the
tester. Various connectors can be
attached to the test fixture to allow
convenient testing of generic ca­
ble assemblies. The test jig comes
equipped with various D-type and
Centronics-type connectors,
which you might expect to come
across when servicing computers.
It is possible to add other con- ~
nectors to the test fixture, but we
would assume that most users
would want to make their own test
jigs. .

Cables can be tested for opens,
shorts, and mis-wiring. Intermit­
tent connections can be detected
and latched as you squeeze and
wiggle the cable . The integrity of
the cable's insulation can also be
verified.

Non-standard cables present no
problems to the tester, as long as
you have a good cable that the
tester can learn from. To teach the

continued on page 24

focused on fax technology. We
thought the Canon machine
would be a great choice because it
was the most technically sophisti­
cated fax we knew of. We even­
tually decided against using it on
the cover because we didn't think
that people would recognize it as a
fax-the machine looks more like
an office copier than a fax. (It is,
incidentally, a fu II-featu red laser
copier, too.)

Advanced featu res
The FAX-L920 features a 32­

megabit memory that makes the
machine's advanced features pos­
sible, including batch transmis­
sion, relay broadcast, confidential
mailboxes, delayed transmission,
and more.

Batch transmission is the ability
to collect documents bound for
any of up to 24 locations, and to
send them at programmed times .
In a real-life situation, a head of-
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fice co uld co llect, th rou ghou t the
day, documents fo r its 24 salesmen
stat ioned t hroug hout t he wo rld .
At pre-p rogrammed ti mes-which
cou ld co rrespond to the opening
of each branch office-the docu­
ments wo uld be sent to t hei r dest i­
nations. In a hi gh-volume ope ra­
t io n, t he sav ings in tele phone
costs could be dramati c.

Rel ay broad cast i s a wa y of
reachi ng hu ndred s of locat io ns
qu ickl y and cheaply. An originat­
ing un it can be program med to
send a fax docume nt to up to 151
relay units, each of w hich can be
programmed to send them on to
150 add it ional locati on s. The main
benefits are spee d and, again, th e
abi lity: to dramatically'cut long-dis­
tance te lep hone costs . For exam- .
p ie, a lar ge co rporatio n w ith
several hu ndred stores nationwide
could send a fax document to it s
regional offices . Each regio nal of­
f ice co uld t he n re lay t he docu­
ment to the stores in its area.

Confident ial mailboxes can co l­
lect i ncomin g documents and
store them in me mory. The con ­
tents of the mailboxes are prin ted
only when the correct passwo rd is
entered. Of co urse, o nly othe r
Canon units can input data to th e
passw o rd-prot ec t ed mai lboxes .
The confident iality (or its lack) of
faxed documents is an important
issue t hat is only now begin ning to
be recogn ized.

A host of othe r convenient fea­
tu res are offered by the FAX-L920.
For example, me mory po lling al­
lows other Canon machi nes to re­
quest documents that have bee n
stored in memory. Also, w hile th e
unit is receivi ng docume nts, you
can sti ll sto re documents in mem­
ory fo r t ransmissio n after recep­
t ion is co mp lete. Even running out
of paper is less of a prob lem with
t he FAX-L92O-up to 24 pages are
automatica lly sto red in mem ory
un til paper is supp lied.

The fax feat ures a flat-plate scan­
ner, so sending images from boo ks
is not a prob lem. For paper docu­
ments, an automatic 50-sheet
feeder is standa rd . The one thing
missing from the FA X- L920 is a
computer interface . However, ac­
cord ing to Cano n, an RS-232 inter­
face w il l be availab le in t he future.
When t hat becomes availab le, the
fax wi ll be able to wo rk as a laser

pri nter and a page scanne r for the
co mpute r, as as well as a laser fac­
simile and copier.

Some of th e uni t 's spec if icat ions
are impressive. In a proprietary
mode, a page can be sent to an­
ot her Cano n machine in about 12
seco nds . In standa rd G3 mode,
that inc reases to18 seconds, and in
a G2 mode th ings slow down con­
side rably. It s scanning density is
impressive as well. In it s ultra-fine

mode, th e machine's horizontal
resolution is406dots per inch, and
its vertical reso lut io n is 392 lines
per in ch. A halftone mode dif­
fe rent iates 16 shades of gray for
rep roducing ph otograph s.

As yo u mi ght expect, such ad­
vance d feat u res and such im­
pressi ve spe c i f icat io ns do not
come cheaply. The suggested re­
tail price of th e FAX-L920 laser fac­
simile is $8395. RE
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continued from page 22

EOUIPMENTS REPORTS played on the LCD or output to a in stead of relyin g on body con-
pr inter. du ctance , a probe is used to touch

The cable tester features a STEP th e test points.
mode that allows it to memorize a We liked the unit's two battery

tester about a new cable , you must sequence of up to 99 cable tests. backups; on e of which keeps th e
simply plug th e good cable into That would be very useful to a memory non-volatile fo r more
the ports and press the READ key manufacturer who wants to test all than two weeks. A separate re-
twice. The AR-6400Pw ill then scan of the wiring harn esses of a piece chargeable battery acts as a unin-
the cable's configuration , and of equipment before assembly. terruptable power supply for the
store its characteristics in memory. Each harn ess cou ld be connected, tester. We do have a couple of
When simi lar cables are te sted, in turn, to the tester; as long as minor complaints . We'd li ke to see
t hey are simply p lugged into the they were tested in the proper a back light for the LCD, and we'd
ports . If the characteristics matc h, order, the AR-6400P would know like to see a carrying hand le on the
then PASS is displayed on the unit's w hat configuration to expect. The unit even though it's really a little .
LCD , and a two-tone bee p is heard STEP mod e co uld also be used to too heavy (almost 15 pounds) and
from t he speaker. You can t hen test switching systems. big (about 14 x U x 5 inches) for
wiggle and squeeze the cab le to The AR-6400Pfeatures two addi- fie ld service. We'd also li ke to see
search for any in termittents. If one tional modes, TOUCH and SEARCH, a new, dearly written inst ruct ion
shows up, it wi l l be latched , and t hat can make a simple matt er out man ual.

__the.display.will hOW_B8D_CONNEC_- _ otfind ing.w haf s_w hat.in a rat's nest__AII in all, we found th e A R=6400P..__
TION . The SHOW keys can be used of w iring. Let 's say, for example, . an easy-to-use specia l-purpose
to get an exact description of the that yo u .have a cab le w ith a con - tool. In a manufacturing environ-
pins presenti ng t he problems on nector on one end, but only w ires ment, the tester cou ld be easily
the LCD. Alternatively, the pin data on the ot he r. You can plug the con- used by a non-skilled worker. A
can be output to a printer via the necto r into t he test fixture, and skil led technician cou ld cut his
AR-6400P's Ce ntro n ics para l le l touc h t he bare w ires w it h your troubleshooti ng time dramatically.
printer port. To test another cable, hand . (You must be co nnected to In each case, the time saved and
the TEST key must be pressed. If th e tester via a wrist strap .) The p rob lems so lved would qu ickly
any sho rts o r mis-w iring exist, the LCD wi ll dis p lay the number of the make up for the unit's $995 price.
LCD wi ll display ERROR. As before, pi n you touched. The SEARCH mod- The optional test fi xture sells for
the exact prob lem can be d is - e is essentially the same. However, $99.95. R-E

Even the finest equipment in thB world cannot guarantee noise-Iree operation.
One "dirty" connection anywhere in the electrical peth can cause unwanted
noise or signal loss.

• ATTENUATION· 45 dB TYPICAL
• BANDWIDTH · 4 MHz AT 5 dB POINTS

• INSERTION LOSS · <1 de

Stalt~
"PIJ. B~ 1067

"P~ "PUrN. 9.4 3$014
(305) 572-2913

• FOR ELIM INATION OF SEVERE INTERFeAENCe
• f OR "CE NSORING" OF ADULT BflOADCASTS

CALLFOA C.O.D.OR SEND CHeCK TO OflDEfl
SORRY, NO CREDIT CARDS

• SHI PPEDWITHIN3 DAY$ . 30DAY MONEY BACK GUARANTEE.
• QUANTITY PRICING AS LOW AS S15€ACH

band -stop filters

.. y

• MODE L

TUNIN G FOR SHIPPING '
RANGE CHANNELS PASSBAND PRICE HAND LING

23H 50·66 MHz 2.3 (or 6 meter ham) 50-300 MH z S30 FREE
- ,

46FM 66 -108 MHz 4 .5,6 (or a ny FM) 5O·30Q MHz S30 FR EE •1417 120-144 MH z 14(11) 15(8) 16(CI 17(0) 50 ·400 MHz S30 FRE E I
1822 144-17 4 MH z 1BIE) 191F} 20iG I 21(H} 22111 50 -400 MH z S30 FREE

713 174-2 16 MH z 7.8.9.10.1 1.12.13 50 -400 MHz S30 FREE"MORE THAN A CONTACT CLEANER"

CRAMOLlN~ is a last-acting, anti-oxldlzing lubricant that cleans and
preserves all metal surfaces, including gold.

When applied to metal contacts and connectors, CRAMOUN~ removes
resistive oxides as it lorms a protective molecular layer that adheres to the metal
surfaces and maintains maximum electrical conductivity.

CRAMOUN- • USED BY THOSE WHO DEMAND THE BEST:
Bell & Howell Howlett PICl<ard MC~Sony) Nll<amlChi
Boeing John Auks Mfg. _. RCA

Cap itol Reco<d. Mclntoah Labs NA&. Swttchcraft
SINCE 1958

r.;;-~~~~~~~~~~~
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~E.-
POCKET SIZE

SIZE: 4" Hx3.5" Wxl" D
MADE IN USA

#TA-100S

OPTOELECTRONICS INC.

FREQUENCY
COUNTERS

TO 2.4 GHZ
8 LED DIGITS • 2 GATE TIMES

ALUMINUM CABINET
INTERNAL NI-CAD BATTERIES INCLUDED

AC ADAPTER/CHARGER INCLUDED

EXCELLENT SENSITIVITY
& ACCURACY

AC-DC • PORTABLE
OPERATION

Small enough to fit into ashirt pocket, our new 1.3GHz and 2.4 GHz, 8 digit frequency counters are not toys! They
can actually out perform units many times their size and price! Included are rechargeable Ni-Cad batteries
installed inside the unit for hours of portable, cordlessoperation. The batteries are easily recharged using the AC
adapter/charger supplied with the unit.

The excellent sensitivity of the 1300H/A makes it ideal for use with the telescoping RF pick-up antenna;
accurately and easily measure transmit frequencies from handheld, fixed, or mobile radios such as: Police,
firefighters, Ham, taxi, car telephone, aircraft, marine, etc. May be used for counter surveillance, locating hidden
"bug" transmitters. Use with grid dip oscillator when designing and tuning antennas. May be used with a probe
for measuring clock frequencies in computers, various digital circuitry or oscillators. Can be built into transmitters,
signal generators and other devices to accurately monitor frequency.

The size, price and performance of these new instruments make them indispensible for technicians, engineers,
schools, Hams, CBers, electronic hobbyists, short wave listeners, law enforcement personnel and many others.

STOCK NO:
# 1300H/A Model 1300H/A 1-1300 MHz counter with preamp, sensitivity. < 1mV,

27MHz to 450MHz includes Ni-Cad batteries and AC adapter $169.95

#2400H Model 2400H 10-2400 MHz microwave counter includes Ni-Cad
batteries and AC adapter $299.95

#CCA Model CCA counter/counter. for debugging, ultra sensitive, < 50 micro
volts at 150MHzI 1-600 MHz with adjustable threshold, RFindicator
LED. Includes Ni-Cad batteries and AC adapter $299.95

ACCESSORIES:
#TA-100S Telescoping RFpick-up antenna with BNC connector $12.00

·# P· 100 Probe, direct connection 50 ohm, BNC connector $20.00

#CC·12 Carrying case, gray vinyl with zipper opening. Will hold a counter and
# TA- 1000S antenna _ $10.00

ORDER FACTORY DIRECT

FLA (305) 771-2050 1-800-327-5912 AVAILABLE NOWI

IE DPTD£L£CTRDNICS ''f,,'!.;s tous and Canada add 5% oftotat ($2 min, $10 max)
5821 N.E. 14th Avenue Florida residents add 6% sales tax. COD fee $2.

Ft. Lauderdale. Florida 33334 Foreign orders add 15%
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card enhances the command key­
pad and allows the user to access
t he Wizard's seve n b u i lt - i n ca­
pabili ti es at a glance. Othe r inte­
grate d-c i rcu it soft wa re cards-a
tim e-m anagem ent syste m, t he ­
saurus/dict io nary, and 8-language
translator at p resen t , with more

--planned for the fut ure-are avail­
ab le as opt io ns. The addition of
those cards wi ll inc rease the Wiz­
ard 's 32K RAM memory up to 96K.

The seven built -in functions in-
clude th e calenda r mod e that fea­
tures dail y and wee kly di spl ay,
wit h 200-yea r ca pa b i l ity ; th e
sched ule mode that allows th e
user to in sert names, notes, and
comme nts for each appointme nt;
the te lepho ne mode that perm its
customized sto rage and retrieval
of entries by nam e, co mpa ny,
ph onelfax number, and add ress;
and wo rld/loca l mod e that tell s th e
t ime in over 200 cit ies. Up to 16
pages of ty ped informat ion can be
sto re d in th e W izard 's m em o
mod e. As a calculato r, the OZ-7000
offers 10-di git ciphe ring with 3-key
mem ory and can funct io n as a pa­
perless pr inter for up to 50 ent ries.
Fo r co nfident ia l ity, th e sec ret
mod e prevents un auth orized ac­
cess to password-protected in for­
m ati on . A l l of t hose buil t-in
OZ-7000 f unctio ns can be edited
and updated cont inuo usly.

The Wizard has a suggested re­
tail pri ce of $299 .- Sharp Elec­
t ro n i cs Corporation, Per sonal
Hom e Office Electronics Division,
Sharp Plaza, M ahwah, NJ 07430.

a 4 x 6-inc h uni t we ighing only 8
ounces . In format ion can be tra ns­
ferred between two Wizard un its,
and bi -d irectional ly between the
W izard and a Pc. It also co nnects
to a printer to prod uce hard-copy
documents.

Th e un it (mode l OZ-7000) is
me nu -driven and user-friendly, re­
quiring virt ually no comp uter or
program min g knowle dge . Th e
Wizard has raised keypads, sepa­
rate alpha and numeri c keys, and a
16 x 8-l ine LCD display. A software

ELECTRONIC ORGANIZER. A re­
cent survey conducted by Sharp
Electronics revealed t hat 50 pe r­
cent of bu sin ess execut ives spend
half th eir wo rk t ime out of thei r
offices, traveling or meeti ng w it h
business associates or custome rs.
To help th em-and bu sy peop le in
all walks of li fe-keep organized,
Sharp has introduced the Wizard,
a hand-held in strument t hat com­
bin es a person al co mputer, pho ne
directory, calculato r, appo intment
diary, calendar, and wo rld clock in

~ WIRE STRIPPERS. Paladin 's PA-1101
~ Maxi-Stripax simplifies the st r ip ­
er: ping and cutting of 10- to 22-gaugeo wire. It s in creased-leverage de­
UJ
u:J sign and cam system redu ce hand-
6 pressure requirements by up to
~ 30% and allow the tool to strip up
er: to eight c o n d u ct o rs si m u lta-

26

neously. The PA-l101also features a
bui lt -in w ire sto p, insulat ion to 600
vo lts, front fee d for close-in work,
and a built -in wire cutter to speed
yo ur work.

The tool is des igned to cut t lex i­
ble and solid PVC, and hard PVC
ins ulat io n, as we ll as 10- to 12-

gauge wire . When used for mu lti­
core ribbon cab les, several con­
ductors can be stripped in one op ­
eration . Dou bl e-in sulated orfiber­
optic cab le can be stri pped in two
ope ratio ns wi th no adju stment.

The lightweight, but rugged , fi­
berglass-reinfo rced PA-1101 has 66
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31/ 2 DIGIT
HIGH·ACCURACY
HAND HELD
Model 80218
025%OC froJrooy,hJdibIe
Continuity Function

$185reg,$209
Model 80208
0,1% OC kmooy, hJdible Coo­
flnuity &Conductance Function

$229 reg,$259

Model 80248
0,1%OC Pccurooy, 11 Furc­
!ions PeakHold,Temperature

$269 reg,$299
Model 80268
0,1%OC froJrooy True RMSf.C Volts
&Currenl

$239 reg,$269

City Slate

-- - -

-J~P~lECTRO-;CS~C~ ,
8830N,MilwaukeeAve,Dep1. R 1
Niles, IL60648 FAX: 312-297-6923

o Rush merchand ise per attached order, 1
Iunderstand rated accounts are shipped open
account; o1herwlse send per cred~ cord,
o Vlso 0 MasterCord 0 o;SC<NElI 1o Check 0 Money Order 0 Rush Coto log
Cord No, Exp Date

Name ' - I

TRUE RMS BENCH DMMS
Model 8010A ModeI8012A-{)1
3' /2Digit 10AMP Range 'Mth Rechargeable Battery
$295 reg,$329 $355 r&;j,$399
Model 8010A-{)1 Model 8050A
'Mth Rechargeable Battery 4'12 Digit ReIatMl Ref,
$329 reg,$369 Function 0.03%OC Pccurooy
Model 8012A $379 reg,$429
3' /2Digit Two low Ranges Model 8050A-{)1
$319 r&;j,$359 'Mth Rechargeable Battery_

$419 reg $469

The availab le Centro nics -co m­
patib le pri nt er port is fu lly isol ated
fo r 8-b it data with st robe and bu sy.
The iso lated RS-232C serial port of ­
fe rs 300- to 9600-bau d rates. No n­
vo lat i le RAM , w ith batt ery back­
up, retains th e last user select io ns
and read ings.

Th e M odel 560 menu -dr iven
mult im eter, in cludi ng ope rato r's
manual , test-l ead kit , and calibra­
ti o n ce rt i f ica te , cos ts $2,195.00
w i t h RS-232C i n t e rf ace , and
$2,395.00 with Cent ron ics int er-

ModeI806OA
1YfAR W~

THE NEXT GENERATION OF
IFLUKEI METERS HAS ARRIVED

Announcing the
New80Series DMM
FLUKE. the technology
and high perfor mance
leader now offers their
mo st ad vanc ed and
versat ile ana log /digita i
mult imeter featUring
40 rangesand 11
functions including
frequ ency, capaci­
tan c e , duty cycle ,
min/ma x, touch hold, an d more
packed into a dust and splash-proof
EMIshielded case ,

Model833¥<l Digit,4000 count
,3% DC Ace,

Intro. Price $189.
Model853¥4Digit.4000 count
,1% DC Ace,

Intro. Price $219.
Model874112 Digit, True RMS
.1% DC Ace.

Intro. Price $259.

3112 DIGIT 3200 COUNT
ANALOGIDIGITAL
MULTIMETERS
Model 73
Value leader-World'sMost Popular
DMM-.AiJtoranging

$69 r&;j,$79
Model 75
hJtoranging +Range HoldhJdibie
Conflnuity Function

$105reg,$119
Model 77
Touch,HoId Feature + Features of
Model 75

$139 reg ,$159
Model 37
BenchlPorlable, 0,1\OC kcu rooy
10ARange 2yr,Warranty

$219 reg,$249

4112 DIGIT TRUE RMS
HAND HELD
Model806OA
Measures True RMS f.C Volts &
Amps,dB + FrequencyFrom 12Hz
to 200~ Resistance 10 300 M
$345 reg,$389
Model8062A
Some as 8060A but less
Frequency &dB
$295 reg,$329

r - - - - ­
Send for FREE 560 page "Industrial

1
Prod ucts Catalog ." I unde rstand it is
FREE with any order Of if requested on
company letterhead , (O tbe rwise . $4.95
to cove r cata log and shIpping co sts.)

1 0I!DBl lOU FIl£E

1-800-323-59251 IN I~

1
312-297-4200

1 aSliDh
L 5 ELEcmONiCS----- -

mem ory and battery back- up. The
dual-LCD format has a s-d igit, 52­
seg me nt m easurem en t di sp lay
and a 4-li ne menu/programmi ng
di splay.

The uni t 's funct io ns include DC
vo lts, t rue-RMS AC, or AC-p lus-DC
co upled vo lts, low and hi gh power
resistance; DC , and true-RMS AC
o r AC-plus-DC coupled amps; 5­
Hz to 500-kHz f requency ; dBm on
any vo ltage range; di od e and con­
t i n u ity tes ts; d iffere nt ial- p eak
hold ; Rei; and Ze ro .

CIRCLE 11 ON FREE INFORMATION CARD

st ai n less-stee l st r ip p ing b lades
that are rated fo r a servi ce li fe of
200,000 st r ips . Th ose b lades wi l l
not cut o r nick t he interna l wi re
w hi le st ripping .

The PA-1101 Ma xi-Stripax , with
cleanin g b rush, has a suggested
li st price of $52.95.- Paladin Cor­
porati on, 3543 O ld Co nej o Road,
Suite102, Newbury Park, CA 91 320.

MENU -DRIVEN MULTIMETER .
Simpson's Model 560 menu-driven
multimeter was designed fo r se­
riou s engineers and designers in
aud io, communication s, and com­
pu ter, as we ll as ind ustrial-co ntro l
f iel ds. All of th e uni t 's features and
capabilit ies are accessib le throu gh
f ro nt -pa ne l, m en u-dri ven pro­
gramming.

The M odel 560 features very fast
auto-ranging, a 500-k Hz frequency
co u nt er, re lative readings, and
co nt inuity and di ode chec ks w it h
au d ib le b ee p er. C entro n i c s­
pri nt er o r RS -232 int erfaces are
avai lab le . The unit has data-log­
ging capabi l ity on any selecte d
rang e w it h 2,150-meas u rem en t

CIRCLE 12 ON FREE INFORMATION CARD



te r than 0.5% accuracy. It displays
accu racy fi gures, along with th e
assoc iated measurement valu es
that are calculated independent of
th e temperature of vo ltage-range
sett ing, usin g a zen er ref erence
and the D-to-A feedback system.
The vo ltage-rang e sett ing and a
small, osci lloscope-type display of
the waveform are also di splayed;
those feat ures allow the user to
vie w and measure a var iety of
waveforms w ithout sw itching be­
tween the mult imeter display and
the oscil loscope .

W hen used asa frequency coun-
ter, t he SCO UT SC-02 perf o rms
t ime-pe riod and fully auto ranging
freq ue ncy-se tti ng meas urements
from DC to 7 M Hz, with a typical
accuracy of better than 0:5%. Fre- - ­
quency and time measu rements,
with associated accuracy f igures,
are d isp layed in t he mu lt imeter
mode.

The signal computer tracks all
incom ing wavefo rms and automat­
ically adj usts t he timebase, trigge r,
trace, and cursor pos it ions . It pro­
vides sop histicated past-process­
ing and analysis function s on
captured data. In add it ion, the sig­
nal computer con stantly calibrates
the system for change s caused by
age and temperature drift of the
components. For vo lume users
w ith spec ial requ irements, the
SCOUT SC-02 can be custom pro­
grammed by the manufacturer.

The SCOUT SC-02 c o st s
$2,995 .00.---':Createc Signal Com­
puter, 3337Kifer Road, Santa Clara,
CA 95051.

SYNTHESIZERS GENERATORS .
Philip 's series of synthesizers/
function gene rators , combining
fu ll-CPIB programmability with
high reso lut ion and a w ide choice
of functions , consists of the Mod­
els PM 5191 SM, PM 5192 SM, and
PM 5193 SM, and the PM 5193 VM
that provides an additional video­
modulation faci lity.

The ser ies is designed for use in
applicat ions wh ere two or more in ­
st ruments, such as generato rs and
counters, must be synchronized.
The function gene rato rs can be
synch ro nized at 10 MHz or any
sub-harmonics of that frequency
(i.e.,1 M Hz, 2 M Hz,S MHz), allow­
ing a complete setup of di ff erent
in struments to be synch ro nizedCIRCLE 13 ON FREE INFORMATION CARD

face.-Simpson Electric Company,
853 Dundee Avenu e, Elgin , IL
60120.

PORTABLE OSCILLOSCOPE .
Created SCOUT SC-02 is a com ­
plete analog-to-digital, di gital-to­
analog measu rement system . Sur­
f ace- m o u n t producti on tec h ­
nology allows benchtop features
to be packed into a durable 25­
ounce, handheld package that
functions asan osc illoscope, a dig­
ital multimeter, a frequency coun­
ter, and a signa l computer.

The osci lloscope's two indepen­
den t 20-M Hz d ig ita l -to -a na log
co nver te rs permit full -speed and
parallel captu re of peri odic or sin­
gle-shot wavefo rms. The SCOUT

.- --Se=02- p rese n t s- t i m e , vo ltage­
ran ges, curso r meas u reme nts,
and trigge r posit ion s on the wave­
fo rm disp lay. It has 46 storage
memories for storing and recalling
waveforms and all re lated data .
O ther feat ures incl ude du al-time­
base v iewi ng, preci se t r igger
placement, and an additi onal 10
comp lete set up mem ories. O ne
saves the current set of setup pa­
rameters when the unit is shut off;
the ot her nine are fully user-pro­
grammable.

As a mu lti meter, t he SCOUT
SC-02 measu res true-RMSvo ltages
to 1 MHz with full -range accuracy
of 1% or better. It also measures
the DC-component, zero-to-peak,
and peak-to-peak values. The uni t
can be fully DC-compensated fo r
DC-voltage measureme nts of bet -

( Dealers Welcome)

WARNING :
SCO
Electronics and
RXII dealers do
not encourage
people to use
the Digital
Video Stabilizer
to duplicate
renta l movies
or co pyrighted
video tape s.
RXII is in­
tended to stabi­
lize and restore
crystal c lear
pictu re qu ali ty
fo r private
home use only.

ToOrder: $49 ea + $3 lor FAST UPS SHIPPiNG

1-800-445-9285 or 516-694-1240
Visa, MIC, COD M·F: 9-6 (battery not included)

SCO ELECTRONiCS INC.
Dept. Cll 62 Marine St. Farmingd ale NY 11735

Uncon ditional 30 days Mo ney Back Guar ant ee
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DIGITAL VIDEO STABILIZER
ELIMINATES ALL VIDEO COPY
PROTECTIONS

Whil e wa tc h ing re nt al
movies, you will notice an­
noy in g p er io d ic co lo r
darkenina. co lor shift, un­
wanted lin es, flash ing or
jagg ed edges. This is
caused by the copy protec­
tio n jamming si~nals em­
bedded in the Video tape,
such as Macrovision copy
protection . Digital Video
Stabilize r: RXII completely
elimi nates all copy pro tec­
tio ns and jam ming signals
and brings you crystal clear
pictu res.

FEATURES:
• Easy to use and a snap

to install
• State-ol- the-art in­

tegrated circuit technol-

•m% automat ic · no
need lo r any
troub lesome adjust­
ments

• Compatible to all types
01 VCRs and TVs

• The best and most excit-
ing Video Stabil izer in

(f) the market
o • light weight (8 ounces)
Z and Compact (l x3.5x5 )

~ :~=~~~~:;~~~~ ~ iCo~x
I- battery which will last 1-
~ 2 years.

...J
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EXPAND YOUR CAREER HORIZONS...

The CIE Microprocessor Trainer helpsyou to learn hON circuits with
microprocessors function in computers.

."
m
CD
JJ
C
}­
JJ
-c

the' handy reply coupon or card below to:
Cleveland Institute of Electronics,
1776 East 17th Street , Cleveland , Ohio 44114.

Check box for G.!. Bill bulletin on Educat ional Benefits
D Veteran D Active Duty MAIL TODAY!

Just call toll-free 1-800-321-2155 (in Ohio, 1-800-362-2105)
31

,--------------- --- - ---
I C IE World Headqua rters AR E-112

I Cleveland Institute of Electronics, Inc.
I 1776 East17thStreet • Cleveland, Ohio 44114

I D Please send your independent study catalog.

I
For your convenience, CIE will try to have a representative
contact you - there is no obligation.

I
I PrintName -----------------

I Mdress Apt. ---

I City State Zip _

: ~ Area CodeJPhone No, _

I
I
I
I

Microprocessor Technol ogy. Satellite Communications.
Robotics . Wherever you want to go in electronics...
start first with CIE.

Why CIE? Because we're the leader in teach ing
electronics through independent study. Consider this.
We teach over 25,000 students from all over the
United States and in over 70 foreign countries. And
we've been doing it for over 50 years, helping
thousands of men and women get started in
electronics careers.

We offer flexible training to meet your needs.
You can start at the beginner level or, if you already
know someth ing about electron ics, you may want to
start at a higher level. But wherever you start, you
can go as far as you like. You can even earn your
Associate in Applied Science Degree in Electronics.

Let us get you started today. Just call toll-free
1-800-321-2155 (In Ohio , 1-800-362-2105) or mail in

CIRCLE 60 ON FREE INFORMATION CARD
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man c e b y pr e v en tin g co n ­
densation build-up on th e internal
co mpo nents.

Other features include program
ski p, seq ue nt ial pro gr am sca n ,
fo ur repeat mod es (one-prog ram,
all -p rogram, no n-repeat, and se­
lected program), tape-in indicator,
automatic power off , and a large,
multi -functi on LCD di splay. DT 10
dealers also offe r a fairl y decent
selection of European di gi tal- au­
di o tapes-inclu ding jazz , classi­
cal, and pop fo rmats-sup pli ed by
De lta .M usic Inc .lCapr iccio (Los
Ange les, CAl .

The DT 10 DAT player has a sug­
gested retail pr ice of $1650.00.­
Mitsubishi Electric Sales of America
Inc., M obi le Electroni cs Divi sion ,
800 Biermann Cou rt , M t. Prospect ,
IL 60056-2173. R-E

CIRCLE 15 ON FREE INFORMATION CARD

$4,895.00 for th e PM 5193 SM, and
$5,895.00 for th e PM 5193 VM. ­
John Fluke Mfg. Co., Inc. , P.O. Box
C-9090/ Everett , WA 98206; ph on e
800-443-5853, ext. 77.

DIGITAL AUD IO TAPE PLAYER.
M itsubishi 'sD T1a-one of th e f irst
car DAT player s to hit th e Ame r­
ican market-deli vers the remark­
abl e sou nd rep rodu cti on of di gital
audio for car audio syste ms. It s
chass is is d esign ed for easy in­
stallation in American, Japanese,
and Europ ean cars, and an auxil i­
ary radi o/tape inp ut sw itc h per ­
mi ts th e use of an RCA-type pre­
am p outp ut radio w ith th e DAT
player.

The DT 10's advan ced fu ll -log ic
tape. tran sport has ext reme ly fast
track-to-track scan ning and re­
wind time (it is mu ch faster than a
regular cassette deck). Its dynami c
range is rated at 85 dB, and signal­
to-noise rati o is 90 dB with a fre­
qu ency response of 29 to 20,000
Hz. The unit al so f eature s a
mo isture-protecti on ci rc u it, with
temperature sensor and auto mat ic
heater, that extend s tape lif e and
maximiz es tap e-player perfor-

The PM 5193 SM is a 50-MHz unit
wi th 20-vo lt peak-t o-peak output .
It offe rs crysta l-co nt ro l led fr e­
qu en cy, 8-dig i t resoluti on , and
comprehensive modulati on facil i­
ti es. Eight wavef orm s are avai l­
abl e : Sine w ave , square w ave,
negative and po sitive sawtoot h,
have rsin e, t rian gl e, and positive
and negative pulse. The modula­
t ion mod es-AM, FM, swee p, bur­
st , and gating-can be controll ed
internally o r by an exte rnal signal
sou rce. Vo ltage can be set in peak­
to-peak, RMS, o r dBm .

The PM 5191 SM-a 2-M Hz in­
st rum ent wi th 30-vo lt peak-to ­
peak o utp ut-and th e PM 5 192
SM- with a 0.1-mHz to 20-M Hz
ran ge and 20-vo lt peak-to-peak
output- bo th feature hi gh- output
accu racy and rep eatability. Five
wavefo rm s are standard on both
mod els: Sine wave, square wave,
t riangle, arid positi ve and negative
ramp s. The output vo ltage on both
can be set in RMS, peak-to-peak,
or dBm . The PM 5191SM provides
AM modulation ; the PM 5192 SM
offers AM/FM/gatin g modulati on
and fu ll swee p faciliti es.

Th e PM 5193 VM synt hes izer/
fun ct ion ge ne rator ad ds v ideo
modulation to t he wi de range of
standard facili t ies of th e PM 5193
SM . Th e fo rme r's v ideo-mod ula­
tion mode repl aces t he AM -exte r­
nal mode of th e latter. In the vi deo
mod e, the carr ie r fre quency can
be adjuste d up to 50 MHz, w ith
high accur acy and an 8-d igi t max­
imum reso luti on .
. Suggeste d l i st pri c e s a re

$3,695. 00 f or t he PM 5191 SM,
$4 ,295 .00 fo r t he PM 5192 ~M ,

CIRCLE 14 ON FREE INFORMATION CARD

w ith a sing le centra l clock. In add i­
tion to all standard-bus functions;
all fo ur mode ls support bus-learn
mode and can t ransmit status and
sett ing in fo rm ation to th e co nt ro l­
ler at any ti me; the uni ts are thus
sui tab le fo r f lex ib le, bu s-based au­
to mat ic-test systems .

FREE CHEMTRONICS CATALOG!
Comprehensive new source for over
200 products used in electronic man­
ufacturing and field service. Precision
cleaning agents, flux removers, bulk
solvents, circuit refrigerants, precision
duster s, non-residual wipers, foam
swabs , premoistened pads/swabs,
antistatic compounds, conformal coat­
ings, lubricants, adhesives, desolder­
ing braids, rosin coresolder and solder
masking agents. Complete with tech­
nical spec ifications and application
guide.

EARN YOUR \,:,'V
B.S.E.E. \~
DEGREE

THROUGH HOME STUDY

COOK'S INSTITUTE
OF ELECTRONICS ENGINEERING

r-------------,

CHEMICAL
SOLUTIONS

Our New and Highly Effective Advanced-Place­
ment Program for experienced Electronic Tech­
nicians grants credit for previous Schooling and
Professional Experience, and can greatly re­
duce the time recuired to complete Program and
reach graduation. No residence schooling re­
quired for qualified Electroni c Technicians.
Through this Special Program you can pull all of
the loose ends of your electronics background
together and earn your B.S.E.E. Degree. Up­
grade your status and pay to the Engineering
Level. Advance Rapidly! Many finish in 12
months or less. Students and graduates in all 50
States and throughout the World. Established
Over 40 Years ! Write for free Descript ive Lit­
erature .

C/)
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UJ (fA Che m tro nic s Inc.a C 581 Old Willets Path
Ci Hauppauge. N Y. 11788
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ZN> Proofed.
High-Energy
Fused

Logic Level

Diode Test. Quick
chec k of d iode
junctions

Capacitance
__ Measurement.

Upto20 IJ.F

Frequency
....--- Measurement.

20Hz-200kHz

TEST BENCH,.

Large 3% Digit
LCDReadout.
High-contrast
display.slanted
for ea syviewing

Single Rotary
Switc.h.
Convenient
range and
function
selection

Audibl e
Continuity Bee
indicatesa
complete
circuit

DC and AC Volts.
O.5%DCV
accuracy

Integral TIlt
Stand.Can b
detached an
used to hang
DMMon verti
surface

Micro-min iaturization strikesagainl
B&K-PRECISION has combined the capa­
bilities offive popular instruments into
one hand-held Test Bench " unit.This 41
range voltmeter, ammeter, ohmmeter,
frequency counter, capacitance meter,
logic probe, transistor and diode tester
features an extra -large LCD display.
ruggedized case and B&K-PRECISION
quality.

Youdon't need a trunk full of instru­
ments to get the job done,See your local
B&K-PRECISION distributor for immediate
delivery on the new 388 -HDTest Bench"

For $139.00 you can
replace a bench
full of instruments

~
BK
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MAXTEC INTERNATIONAL CORP.

6470 W. Cortland St . • Chicago, IL 60635 • 312-88 9 -1448

Internationa l Sales, 6470 W . Cortland St ., Chicago. IL 60635

Canadian Sales, Atlas 8eetronics. Ontario
South and Central American Sales. Empre Exporters, PlainvIew. NY 1180 3
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SNO,OPER STOPPER/DATA BLOCKER $3995

• Prevent cable • Removes beeping • Cable TV descramblers Maintain your privacy
companies from sound from your are being sold by the with a Snooper Stopper.

;/'

spying on you to FM when radio thousands, but few peo- For more detailed infor-
see how many is connected to pie know descramblers mation, send $2.00 for

\. . cable converters cable TV can be detected on most our "Cable TV Snooper
" you have addressable'systems Stopper" article. .

MACROVISION ... NOW YOU SEE IT, NOW YOU DON'T
MS1-KIT $2995

Includes all the parts, pc board, AC adaptor, and
instructions from a published construction

article in Radio Electronics magazine.

• Remove copy-protection from
video cassettes

• Digital filter type; removes only
Macrovision pulses

JMAK-4 BLACK BOX $1495'

Original box as shown in ad with two feet and four
holes to mount pc board.

• No adjustments; crystal controlled
• Compatible with all VCRs
• Uses automatic vertical blanking level
• Assembles in less than three hours

AFTER

AFTER

FAVORITE
CHANNEL

~
SIGNALELIMINATOR $2995

• Works on cable or broadcast TV ELIMINATE a Channel
• External adjustments allow that you find unsuitable for •

precise tuning to any frequency family viewing, but is poorly ADULT

bl d b
MOVIE

#23H-Tuneable to ch. 2&3 (50-66 Mhz) scram e Yyour cable
also6 meter HAM TVI interference filter company. OR
#46FM-Tuneable to ch. 4-6 (66-108 Mhz CLEAR UP a Channel BEFORE

. & FM Band) . . •
#713-Tuneable to ch 7-13 (174-216 Mhz) that presently contains severe
#1417-Tuneable toch·. 14-17 [A·DI (120-144 Mhz) interference by ELIMINATING
#1822-Tuneableto ch.18-22[E-JJ(144-174 Mhz) whatever signal is causing this. '-- -l

Note: If picture and sound are equally affected, this IS interference and CAN be removed by our product. BEFORE
If only picture is affected, this usually IS NOT interference and CANNOT be removed by our product.

72 Channel MC-702 Converter

~
CABLE CONVERTER with Infra-Red Remote , $7995

• Microprocessor • Parental control • Fine tune memory • Includes battery
controlled PLL for all channels • UL listed/FCC and 3 foot coax
operation • Compatible with approved • Channel output 2

~~Ifii: • Skip channel all external • Simple installa- or 3 switchable
~___ memory elimi- descramblers tion with any TV Add $3.50 shipping &
~ nates unused • Last channel handling

channels recall $9.50 Canadian orders
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ORDER TOLL FREE ANYTIME
1-800-227-8529
Inside MA: 508 -695-8699 Fax: 508-695-9694
Ask for additional free information
Add $3.00 shipping & handling on all orders
unless otherwise noted. $6.00 Canadian orders.
Visa, MasterCard, or C.OD. B3J ale

Jald
ELECTRoniCS,Inc.

P,O. BOX 800 • MANSFIELD, MA 02048
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The many ways of HDTV

LEN FELDMAN

- - AT-t Asr couNT"THERE"WERF"NFARLYL.o--preferrecI-aspe ct rat io of -either5:3 or
sepa rate and d istinct proposal s for
high -definition tel evision sys tems .
They genera lly fall into three major
categor ies: fully compatible, sem i- or
backward-comp atible , and those not
compatible.

There are systems that are full y
compatible with our presently used
NTSC TV standards . Such systems
display a conventional picture when
tuned to on an older television re­
ceiver. Tuned to on rece ivers of the
future , such systems would, gener­
ally speaking , offer increase d resolu­
tion or picture detail as well as a new,

16:9 . Present NTSC picture displays
have an aspect ratio of 4:3. That ex­
plains why many wide -screen motion
pictures, when broadcast by TV sta­
tions , often have the edges of the pic­
ture cut off, forci ng motion picture
producers to concentra te the major
action of their stories towards the cen­
ter of the screen. Those sys tems that
claim full compa tibility with NTSC
require no additional bandwidth or
spec trum space , beyond the 6 MHz
presently assigned to ove r-the-air­
broadcast TV stations .

A second category of high-d efini-

tion television systems m ight well be
describ ed as se mi-compat ib le or
" backwa rds compatible ." Such sys­
tems will deliver a standard NTSC
picture for those owners who tune in
with older NTSC sets. Transmission
of those types of HDTV signals, how­
ever, would require additional band­
width beyond the standard 6 MHz­
anywhere from 8 MHz to 12 MHz,
which is two full channel widths. As
was true of the first category, the bene ­
fits of such semi-co mpatible systems
will only be realized by owners of new
sets designed specifically for those
systems .



FIG. 1- THE NTSC PIXEL is represented as a rectangle of 1.46:1 ratio, corresponding to
the present 4:3 NTSC aspect ratio.

ACTV
Originally introduced through the

joint efforts by RCA, NBC, GE , and
The David Sarnoff Research Center,
ACTV was another system that was
fully compatible with NTSC , in that it
required only a single 6-MHz channel
width for its implementation. Since
then , the system has been divided into
two systems, ACTV-I (the original 6­
MH z wide chann el proposal ) and
ACTV-2 , a system that remains com­
patible with NTSC but requires two
fu1l6-MHz channels of bandwidth for
its imple me nta tio n. Here is how
ACTV works: An origina l wide-

aspect ratio of 14:9 , as opposed to the
present 4:3. As a side benefit , the
HD-NTSC syste m creates 69 hori­
zontal lines per frame that are no lon­
ger needed for the transmission of
picture information. That new "data
window" might well be made avail­
able for other informati on , such as
encoded stereo digital audio!

FIG . 3-0NE WAY TO INCREAS E t he
number of addressable points of an image
is to subdivide the pixels in to small er
units, wh ich might be called su b-pixels .

- I'IXEL- - I'IXEL- - I'IXEL-

PIXEL PIXEL PIXEL

The third category of the HDTV
system is one that can be best cate­
gQrized as the " no comr-romise" ar-­
pro ach. Th at is , sys tems in th is
category are totally incomp atible with
the existing NTSC system used in this
country. Generall y speaking , these
sys tems require extended band width ,
but provide the greatest number of
scan lines (1050 or 11 25 ) and the
greate st picture detail, both horizon­
tally and vertica lly.

Any attempt to describe fully all of
the propo sed systems in all three cate­
gorie s would requ ire more pages than
are in this entire magazine. To give
you some idea of the complexity and
diversity of the ongoing HDT V de­
bate , we will instead describe , briefly,
one or two systems in each category.

FIG. 4-TO CHANGE THE ASPECT RATIO,
The Del Rey Group wou ld chop off a few
lines at the top and bottom of the existi ng
NTSC line format.

DATA
WINDOWS
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pass. After completing that frame V30

th of a second later, the camera scans
again, this time hitting only sub-pix­
el-2 areas , and finally sub-p ixe l-3
areas . That approach is called a " Tri­
Scan" technique . At the receiv ing
end, a con ventional NTSC receiver
would not be aware of "sub-pixels"
and would simply paint areas I, 2 and
3 on top of each other as they come
across in successive frames . A new.
specially designed HD-NTSC TV set
would reconstruct the same, higher
det ail image see n by the ca mera,
placing the sub-pixels in their correct
offse t positi on s on the C RT. To
change the aspect ratio , The Del Rey
Group would simply "chop off" a few
lines at the top and bottom of the
existing NTSC line format, as illus­
trated in the comparison of Fig. 4 .
That arrangeme nt would result in an

FIG. 2-A PIXEL does not have to be rec­
tangular or square in shape. It could be
tr iangular, or even diamond shaped.

HD-NTSC
An interesting and fully compatible

system for a new high-definition
NTSC bro adc ast system was pro ­
posed more than two years ago the
The Del Rey Group, of Southern Cali­
fornia . Th e syste m, dubbed HD ­
NTSC , can best be understood by re­
garding the smallest resolvable area
of the NTSC picture as a " pixel,"
much as that term is used in referring
to computer-screen resoluti on. In Fig.
I, the NTSC pixel is represented as a
rectangle of 1.46:I ratio , correspond­
ing to the present 4:3 NTSC aspect
ratio. A pixel, however, does not have
to be rectan gular or square in shape . It
could be triangular, or even diamond
shaped as shown in Fig . 2. One way to
increase the number of addressable
points of an image (and therefore the
image det ail) is to subdivide the pix­
els into smaller units , which might be
called sub-pixels, as shown in Fig . 3.

Now, suppose a TV camera is able
to scan only sub-pixel 1during its first

(f)
a
Z
o
a:
I­
a
w
...J
W

o
o
-c
a:

36



STANDARD NTSCRECEIVER

NTSC
CDMPATIBLE

4.2MHz
BASEBAND

SIGNAL

OM WITH ~ NTSC
RF PICTURE CDMPATIBLE

CARRIER ~I I------' 6MHz
RF SIGNAL

OM WITH
ALTERNATE

SUBCARRIER

COMPONENT 3 • HORIZONTAL WMA
DETAIL BETWEEN 5.0 AND 6.2MHz

COMPONENT 1 MAIN NTSC SIGNAL
525·L1NE 2:1 INTERLACED

TIME COMPRESSED
SIDE PANEL LOWS

/
-

::;:~~~:;::;::;:~~~:;:=£:;::

:: ::::::: :::: ::: :::::: :: :: ::................................. .......................
~ nHn i nHH in i n n 750 kHz
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COMPONENT 4 • VERTICAL·TEMPDRAL
WMA "HELPER"SIGNAL

WIDESCREEN RECEIVER

FIG. 5---THIS IS HOW ACTV WORKS : An original wide-screen signal is digitized and
encoded into the four components shown.

FIG. 6-A 4.2-MHz BASEBAND SIGNAL is RF modulated into a stand ard 6-MHz NTSC
chann el.
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4.0 MHz

SOUND
CARR IER

SOUND
CARRIER

3.0

SIDEPANEL HIGHS AND
EXTRA HORIZONTAL DETAIL

would otherwise be lost in the down
conversion to 525-line interlace . On
new, wide-screen receivers. this sig­
nal helps to reconstruc t missing lines
and to reduce or eliminate line flicker
artifacts.

RF SPECTRUM

1.0

PICTURE
CARRIER

PICTURE
CARRIER

0.0

V-T HELPER SIGNAL

- 1.0 2.0

---- - - - - - - - -6 MHz- - - - - - - - - - -_

NTSC

shifted downward to the range of from
oto 1.2 MHz .

4: The fourth and last component is
an auxiliary 2: I interlaced "helper"
signal, co nsisting of vert ica l-tem­
poral (V-T) luminance detai l that

screen signal, provided from any
high-definition source , is first digi­
tized at the studio and encoded into
the four components shown in Fig. 5.

1: The first component is a main ,
NTSC-compatible , interlaced signal
with the usual 4:3 aspec t ratio. It con­
sists of the central portion of the pic­
ture that has been time-expanded to
nearly the entire active line time plus
the side panel low-frequency horizon­
tal information that has been time
compressed into left and right hori­
zon tal overscan regions , where they
would be hidden from view on mos t
standard home receivers . This signal
is co lor encoded in standard NTSC
format.

2: The re is an auxi liary 2:1 inter­
laced signal consisting of side panel
high-frequency horizo ntal informa­
tion that has been pre-comb-filtered ,
NTSC encoded , and time expanded to
ha lf the active line time . The time
expansion reduce s the horizonta l
bandwidth of this component to a lit­
tle over I MHz.

3: The third component is an aux­
iliary 2: I interlaced signal con sisting
of horizontal luminance detail be ­
tween approximate ly 5 .0 and 6 .2
MHz. This band of freq uencies is first
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CIRCUITDESICN FOR ELECTRONIC
INSTRUMENTATION: Analog and
Digital Devices from Sensor to
Display, Second Ed . By D.
Wobschall. 400 po. 365 iI/us. Brings
you the ent ire process of ci rcui t design
in a comprehensive, easy-to-fol low for­
mat. This newedition reflects the latest
in IC technology, including CMOS and
ECl devices.
71 1131X Pub, Pr., $49,50 Club Pr" $36.95

AMERICAN ELECTRICIANS'HAND ·
BOOK, Eleventh Ed. By T. Croft and
W, Summers. 1,824 oo. 1,560 illus.
This newly updated handbookshowsyou
how to select , install , maintain , and op­
erate all the latest electric al equipment
and wiring. It includes the most recent
code requirements, basic formulas, and
a wealth of circu it diagrams and illus­
t rations.
139/326 Pub, Pr" $64,50 Club Pr" $49,50

MICROELECTRONICS, Second Ed.
By J. Millman and A, Grabel. 1,00Ipp"
646 iI/us. Takes you from the basics of
semiconductor properties to an under­
standing of the operation of solid-state
devices, and then to more advanced
topics, Its up-to-date coverage, real-li fe
examples, and pract ical data make th is
an ideal reference for th e working
engineer,
423/30X Pub, Pr., $51.95 Club Pr.,$41.50

ENCINEERINC MATHEMATICS
HANDBOOK,Third Ed. By J, J. Iuma.
512 po. iI/us. This best-selli ng hand­
book gives you the essential mathe­
mati cal tools-fo rmu las, def init ions,
theorems; tables, and models for com­
puter programming - that you need for
yo u r d ay-to-da y e ngi n ee ri ng
calculations,
654/433 Pub. Pr., $46.50 Club Pr., $34.50

ESSENTIALCIRCUITS REFERENCE
CUIDE.ByJ. Markus & C, Weston, 528
po. iuu«. Collects into one convenient
volume more than 1,000 ready-to-use
circuit diagrams for today's electronics
applications, Nowyou can havethe cir­
cuit you need in a matter of seconds­
without having to reinvent the wheel.
4041623 Pub. Pr" $59,50 Club Pr" $47 ,50
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HANDBOOK FOR SOUND ENCl·
NEERS: The New Audio
CYClopedia. Edited by G. Ballou.
1,247 po. over 1,200 illus. This giant
handbook gives you truly compre­
hensive coverage of sound-and the
method s of produci ng, reproducing,
controlling, changing, reinforcing, and
measuring it.
583913:X Pub, Pr,. $79.95 Club Pr., $55.95

AUTOMAT IC CONTROL SYSTEMS,
Fifth Ed. By B, C, KtJO, 736 pp ., iI/us.
Provides an overview of automatic con­
trol systems, includ ing in-dept h cover­
age of classical control techniques, op­
t imal control theory, and analog and
digital control system design. This up­
dated edit ion discusses the latest ideas
on the use of computers to design con­
trol systems and as components of such
systems,
583706-4 Pub. Pr,. $51.00 Club Pr" $36.95

Op·AMP HANDBOOK, Second Ed.
By F. W. Hughes, 320 pp . 231 ittus.
Organized for on-the- job reference, this
handbook covers all facets of op-amps,
from stability and protect ion to signai
processing using op-arnps, Includes a
collection of over 60 practi cal circuits
for a variety of applicat ions, proce­
dures, and experiments ,
583651-3 Pub. Pr., $39.00 Club Pr., $27.50

New Members!
Take anyone of these great

professional 528 9books
for only' -

as a premium with your
first selection!

A$19.95
Value - Yours
ABSOLUTELY

FREE
when you join!

Spectacular values up to $99.90
ENCI NEERINC FUNDAMENTALS
FO R T H E P R OF E,SS IO N A L
ENCINEERS' EXAM , Th ird Ed. By t .
M, Polentz. 432 pp., 170 i I/us. Fea­
tu res worked-out solutions and fu ll ex­
planations for all sample problems so
you can learn how to solve them, It's a
dependable wayto prepare forthe exam
or a perfect on-the-job reference,
503/931 Pub, Pr., $36,50 ClubPr. , $17 ,95

Electronics and
Control Engineers'
Book
Club®

HANDBOOK OF
ELECTRONICS
TABLES AND
FORMULAS
Sixth Edition
256 pages, ill ust rated. 583804-4
Up-to-date mathematical tab les and
electronic formulas in a conven ient
desk reference that you'll find indis­
pensable , Included are basic formulas,
constants, government/industry stan­
dards, symbo ls and codes, service
data, and more, The handbook also
has new sections desc ribing how to do
your calculations on a computer, and
complete comp uter programs,

Join
the

BUCHSBAUM'SCOMPLETEHAND· I
BOOK OF PRACTICALELECTRONIC I &
REFERENCE DATA, Third Ed. By I' .~ zzz:
W. H, Buchsba um, revised by R,C, ~

Genn, Jr. 635 oo. 357 tuus . & tables, r
This best-seiling reference is Invaluable
for engi nee rs whose work involves I ~ ,
going outside their own area of exper- l~

tise. Coverage inc ludes digital logic; op- I
toelectronics: antennas and transmis- <..,~""........,,", _
sion lines; RF and microwave funda- ....
menta Is; commun ications systems;

-~~~;:Ji~~;-SinsJe~osiecompu te rS ;Jad iO;-' --:.o-=-y=OUr Olle-S-Ource-for-engineering Books
583880-X Pub, Pr., $34,95 Club Pr., $26.50

PRINTED CIRCUITS HANDBOOK, from over 100 different publishers
Thir d Edit ion. By C,F. Coombs, Jr, th I tt d b t l f tlo n l f" Id
960 pp., 556 iI/us. Here in one handy • e a es an es In orma lo.n In your Ie
volume is all the informati on you need
to design, manufact ure, test, and re- • discounts of up to 400~ off
pair printed wiring boards and assem- IC
biles, Thi s new edition features ten all- publlshers' II"st prices
newchapters, inclu din g three on SMT.
126/097 Pub. Pr" $59.50 Club Pr., $45.50

32·BIT MICROPROCESSORS. Edited
by H, J, Mitc hell. 248 pp" 104 illus .
and tables, A comp lete survey of the
architect ure, operation, and applicu­
t ions of today's most important new
devices .t rorn AT&T, Inmos, Intel, and
Motorola,
425/85X Pub, Pr., $45,00 Club Pr" $35,00

MICROWAVEAMPLIFIERS AND OS·
CILLATORS. By C, Gentili. 150 pp. , 79
i l lus. A thorough, practical introduct ion
to t he theory and design of microwave
amplif iers and oscillators, with cover­
ageof th escatter ing matr ix, the gallium
arsenide fie ld-effect t ransistor, and mi­
crostrip technology,
229/953 Pub, Pr" $34,95 Club Pr" $27.95

COMMUNICATIONS RECEIVERS:
principles and Design. By Ulrich
L. Rohde and T,T. N, Bucher, 608 pp .,
402 iI/us. Everythin g you need to know
if you design or work with communica ­
t ions receivers, f rom theory to prac­
tical design approaches, Coverage in­
c l udes a l l ty pes of rece i ver s :
shortwave, broadcast, radar, mil itary,
marine, aeronaut ical, and more.
5351701 Pub,Pr., $59,50 ClubPr., $44,50
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ClubPr..12I.50

Club Pr.. l21.5D

E 34019

Pub. Pr..136.50

Write Code No. for the
First selection here

HUMAN FACTORS REFERENCE
GUIDE FOR ELECTRONICS AND
COMPUTERPROFESSIONALS. ByW.
E. Woodson .
111/664 Pub. Pr.,535.15

Be sure to
consider these
important
titles as well!

INTRODUCTION TO RADAR SYS·
TEMS, Second Ed. ByM. I. Skolnik.
519/091 Pub. Pr.. l52.95 Club Pr., $42.50

ELECTRONIC TEST EQUIPMENT:
Principles and Applications. By TJ
Byers
095/221 Pub. Pr., $39.95 Club Pr., $29.95

OPERATIONAL AMPLIFIERS AND
LINEAR INTEGRATED CIRCUITS,
Third Ed. By R. F. Coughlin and F. F.
Driscoll.
51lJ5H Po b. Pr., $41.11 CI.~ Pr., $25.15

McGRAW·HILL'S NATIONAL ELEC·
TRICAL CODE HANDBOOK,19th Ed.
ByJ. F. McPartland.
4511DJJ Pub. Pr.. $42.50 Club PI..531.15

HANDBOOK OF ELECTRONICS CAL·
CULATIONS FOR ENGINEERS AND
TECHNICIANS,second Ed. Edited by
M. Kaufman & A. H. Seidman.
335/211 Pub. Pr., $49.50 Club Pr., $37.50

PROBABILITY, SIGNALS, NOISE. By
1. Duoraz.
113/319 Pub.Pr'L~~JL ClubPr..534.15

POWER GENERATION CALCULA·
TIONS REFERENCE GUIDE. By T. G.
Hicks.
211/003

Write Code No. of the
52.89 selection here

This order subject to acceptance by McGraw-Hill. All
prices subject to change without notice. Offer good
only to new members. Foreign member acceptance
subject to special conditions.

Name "-_

City _

Signature _

__11__-

Please enro ll me as a member and send me the two
books indicated, plu s th e HANDBOOK OF ELEC­
TRONICTABLES AND FORMUlAS. I am to receive one
book for just $2 .89, the other at the discounted mem­
ber's price, plus local tax, shipping and han dling
charges . I agree to purcha se a minimum of one addi ­
tional book during my first year of membership as
outlined under the Club plan described in this ad . I
understand that a shipping and handl ing charge is
added to all shipments.

State Zip _

AddresslApt. # _

REFERENCE DATAFORENGINEERS:
Radio, Electronics, computer,
and Communications, Seven t h
Ed. Edited by E.C. Jordan.
583619-X Pub. Pr., $69.95 ClubPr., $49.95

THE LASERGUIDEBOOK.ByJ. Hecht
211/331 Pub. Pr., $52.95 ClubPr., $4UD

FOR FASTER SERVICE IN ENROLLING
CALL TOLL-FREE 1-800-2-MCGRAW
r--- MAIL TIDS COUPON TODAl' ---,

McGraw-Hill Book Clu bs
Electronics a n d Co n trol Engineers '
Book Clu b®
po. Box582 , Hightstown, NJ 08520-9959

-------------------~

ANTENNA APPLICATIONS REFER­
ENCECUIDE. Edited by R. C. Johnson
and H. Jasik. 496 pp., 368 iI/us. and
tables. Covers the majorapplications of
antenna technologyin all areas of com­
munications and their design methods.
Emphasizes important new app lica­
tions such as earth station, satellite,
seeker, aircraft, and microwave-relay
antennas.
322/848 Pub. Pr., $53.95 Club Pr.,$42.50

MICROCOMPUTER DESICN. By M.
Hordeski. 406 pp., iI/us. Emphasizes
the most current, cost effect ive meth­
ods for developing,debuggingand test­
ing all types of microprocessor prod­
ucts , including software and hardware.
583683-1 Pub. Pr., $43.00 Club Pr., $29.95

BOB MIDDLETON'S HANDBOOK
OF ELECTRONIC TIME-SAVERS
AND SHORTCUTS. By R.G. Mid­
dleton. 378 pp., i llus., softbo und.
Packed with little-known tricks of the
trade and brand-new techniques, this
popularhandbook makes it easier than
ever to troubleshoot radio, TV, audio
equipment, CCTV, and more.
583865-6 Pub. Pr., $29.95 Club Pr., $22.50

ClubPr.,$56.95

SW IT CHCEA R A N D CONT ROL
HANDBOOK, Second Ed. Edited by
R. W. Smeaton. 1,056 pp., 789 iI/us.
The onIy handbook that treats aII as­
pects of switchgear control, including
design, applications, safety,and main­
ten an ce . Updated to reflect th e
changes brought about by the use of
computers, solid-state devices , and
programmable controls.
584/494 Pub. Pr., $75.00

HANDBOO K OF ELE CTRONIC
NOISE MEASUREMENT AND TECH­
NOLOCY, Second Ed. By C. A. Ver­
gers. 440 pp., 213 iI/us. Provides an­
swers to all your quest ions about noise
origins, causes , effects. Al so shows you
howto predict and measure noise, and
howto design low-noise circuits .
583947-4 Pub. Pr., $39.95 Club Pr., $29.95
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Here's how the Club works to
serve YOU:
• IMP O RTANT INFORMATION •••WE MAKE IT EASY TO GET!
In our rapidly changing world, those who perform best are th ose who are best
informed. Designed exclusively for th e practicing engineer; the Electronics and
Control Engineers ' Book Club provides you with information that is relevant,
reliable, and specific enough to m eet your needs. Each Club bulletin com es yo ur
way 14-16 tim es a yearand offers you more than 30 books to choose from - the best
and n ewest books fr om all publishers !
• DEPENDABLE SERVICE •••WE 'RE HERE T O HELP!
Wh ether you want information abou t a book or have a question abou t your
membership, our qualified staff is h ere to help .Just cal l us toll-free or write to ou r
Customer Servi ce .We also make sure you ge t only the books you want. All you do is
simply tell u s your ch oice on th e Rep ly Card and return it to u s by the specified
dat e. If you want the Main Selection, d o nothing - it wi ll be sent to you
automatica lly. IA small shipping and handling charge is added to ea ch sh ipment.)
• CLUB CONVENIENCE ••• WE DO THE WORK!
Beyond th e benefit of timely information, Club m embership offers many other
benefits . For exa m ple , you get a wide choice of books that can n ot be matched by
any bookstore - anywhere. And all you r books are conve n ien tly delivered right to
yo u r door. You also ge t the lu xu ry of 10 fu ll days to d ecide whether you want the
Main Sel ection. Ifyou shou ld ever receive a Main Selecti on you don't want because
th e Club bulletin ca me lat e, ju st retu rn it for credit at ou r expense .
• SUBSTANTIAL SAVINGS . ••AND A BONUS PROGRAM T OO!
In keeping with our goal to provide you with the best information at th e greatest
po ssible savings,you will enjoy su bs ta n tial discounts - up to 40%!- on every book
you buy. Plu s, you 're automatically eligible for ou r Bonus Book Plan which allows
you savings up to 70% on a wide sel ection of books.

• EASY MEMBERSHIP TERMS • • • IT'S WORTHWHILE TO BELONG!
Your only ob ligation is to p urchase one more book-at a handsom e d iscou n t­
during the next 12 months, after which you enjoy the benefits of membership wi th
no further obligation. Either you or the Club may cancel membership anytime
thereafter.

BASIC TELEVISION AND VIDEO
SYSTEM S, Fifth Ed. By B. Grob. 592
oo., ii/us. Provides the clearest picture
of how television and video systems
work, and what to do when they don't.
Covers television receivers , VCR's ,
video cameras, and cable systems-all
in readable, practical detail.
249/334 Pub. Pr. , $34.95 Club Pr., $24.95

ANALOC ELECTRONIC CIRCUITS.
By G. M. Glasford. 480 pp., 350 inus.
Gives you the detailed information and
equations you need to create and ana­
lyzetop qua lity circuit designs or effec­
tively utilize the designs of others.
583768-4 Pub. Pr., $55.00 Club Pr., $39.50



FIG.7-A WIDE-SCREEN RECEIVER recovers and equalizes the picture components and
reconstructs the original wide-screen progressive scan signal.
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Signa l-components I , 2 and 3 are
passed through a special time-variant
filter to eliminate V-T crosstalk be­
tween the main and auxil iary signals
on a wide-screen receiver. The main
signal is intra-frame averaged over all
horizontal frequencies . Components
2 and 3 are amplitude-compressed in
a non-linear manner, quadrature mod­
ulated on a phase-controlled subcar­
rier at 3 .10 8 MHz, and added to
component 1.The result is a 4 .2-MHz
baseband signal that is RF modulated
into a standard 6-MHz NTSC chan­
nel , as shown in Fig . 6 . Component 4 ,
the VT "helper " signal, is modulated
in quadrature with the main RF pic­
ture carrier.

When received on an exi sting
NTSC receiver, on ly the central
portion of the main signal is seen. A
wide-screen receiver, such as that
shown in Fig. 7 , recovers and equal­
izes components 1-4 and reconstruc ts
the original wide-screen signal. Rela­
tive to NTSC, the reconstructed sig-

nal has left and rig ht side pa ne ls
offering sta ndard NTSC resolutio n
and a centra l port ion with superior
horizontal and vertical luminance de­
tail in the statio nary sections of the
picture .

Whi le ACTV-I, just described, is
delivere d within the existing 6-MHz
broadcast channel, a seco nd version
of the system, known as ACTV-2 is
envisioned as well, whe n and if addi­
tional spectru m space is allocated .
ACTV-2 wou ld require an additional
6-MHz channel of bandwidth . As il­
lustrated in Fig . 8, a TV station might
someday transmit both ACTV-I and
ACTV-2 signals . Both systems would
offer an aspect ratio (on new sets) of
5:3 or 16:9 , and both would have 1050
lines per frame and 29.97 frames per
second . However, ACTV-2 would of­
fer still greater improvements in lum i­
nance reso lution (650 horizontal and
800 vertical, as compared to 410 hori­
zonta l and 480 vertica l for ACTV-l)
and a doubling of chrom inance reso -

lution , which , in ACTV-I is no better
than in standard NTSC . The photos in
the openin g of this article show how a
typic a l s ce ne , tr an sm it ted in
ACTV-2 , would be viewed on a stan­
dard NTSC rece iver (left) and how it
would be seen on a new rec ei ver
equipped for ACTV-2 (right).

Philips HDS-NA
The abbreviati on stands for High

Definition System for North America,
and the system, developed specifical­
ly for NTSC-TV based countries,
would be usab le on an equal basis for
over-the-air broadcasting , CATV, di­
rect-broadcast satellite or even fiber­
opti c transmission . The signal suit ­
able for broadcasting or CATV has
been dubbed HDNTSC and it con sist s
of twomajor components . The first
co m ponent carries the s tandard
NTSC signal, while the second car­
ries the additional information re­
quired to create the HDTV viewing
experience .

As pointed out by Philips and
others , an ideal HDTV system with
double the present horizontal and ver­
tical resolution and an increased as­
pect ratio would require about five
times the bandwidth or spectral space
of the cur rent NTSC signal , or as
much as 300 MHz! To reduce those
impractical bandwidth requirements ,
various signal-processing schemes
have bee n propo sed by the various
HDTV proponents. One class of sig­
nal processing is based upon combin­
ing several picture frames from both
the "past " and "present" in the scene
captured by the video camera. In our
article last month, we discussed such
basic picture-enh ancement schemes
under the general head ing of IDTV, or
Improved Defi nition TeleVision sys­
tems. Philips has cho sen a second ap­
proac h that applies signal processing
without the need for inter-frame pic­
ture information . The HDS -NA sys­
tem can deli ver 1.5 time s the norm al
horizontal and vertical resolution of
NTSC, wide aspect ratio , plus mult i­
ple channel s of CD -quality digital
sound .

The main HDNTSC signal carries
NTSC and is a standard 6-MHz chan­
nel. The extr a information needed to
create the HDTV viewing experience
can be transmitted eventually as a dig­
ital bit stream with a bandwidth of 3
MH z (or one half the extra width of a
present-day NTS C channel). Philips
has suggested that the signal energy
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FIG. 8-A TV STATIONMIGHT SOMEDAY TRANSMIT BOTH ACTV-1 and ACTV-2 signals.
Both systems would offer an aspect ratio (on new sets) of5:3 or16:9, and both would have
1050 lines per frame and 29.97 frames per second.

of that extra augmenting channel can
be well below the main NTSC signal
level. That being the case, the extra
signal might even be transmitted via
the so-called " tabu" channel s in each
geographical area.

By " tabu" channels, we mean the
TV channels that normally remain
unassigned in a given area because
they are adjacent to used channels.
For example , if Channel 2 is assigned
in a given city, Channel 3 remain s
unassigned . The same holds true for
ChannelS and 6, etc . (Channels 4 and
5, in the New York area, for example,
are not really adjacent , as there is a 4­
MHz space between them.) If Philip s
is correct about that , then in the New
York area, for example, both Channel
2 and 4 might " share" Channel 3 for
their augm entation ch ann el ; each
using one half (3 MHz) of the other­
wise unassigned channel spectrum.
Using the tabu channels is not a nec­
essary requirement for the Philips sys­
tem-it is just one possibili ty. The
augmentation channels could ju st as
eas ily be positioned at other, non­
contiguous frequencies which would
have to be assigned for that purpose
by the FCC if the Philips system were
to prevail . As was true of ACTV, the

Philip s system is " backward compati­
ble." Owners of older NTSC TV sets
will continue to receive " normal"
picture s while owners of newer sets
designed for the HDS-NA system will
receive the benefit s of higher defini­
tion and a wider aspect ratio.

Battle Of Incompatibles -
Finally, we come to the group of

HDTV systems that are totally incom­
patible with our present day NTSC
system (and , for that matter, with the
PAL and SECAM systems used in
other parts of the world). Aside from
the incompatibili ty problems of these
systems, there is also the problem of
attempting to establish a world-wide

~I>-c.
<;)'l.

.1 1
FREQUENCY-MHz

FIG. 9-ALL FORMS OF MAC, including
MUSE, employ various amounts of pre­
emphasis for the video signals.

standard for a no-compromise HDTV
system. That problem ari se s pri­
marily because of the fundamental
difference in TV frame rates between
U.S. (and Japanese) NTSC and Euro­
pean PAL. The European frame rate is
25 frames per second while the NTSC
frame rate is 30 frames per second.

That difference is a throwback to
the early days of TV, when scanning
fields were synchronized to th e
power-line frequencies used (50 Hz in
Europe , 60 Hz in North America and
many sections of Japan). Today, much
more sophisticated systems of vertical
synchronization are in use, but , unfor­
tunately, the standard frame rates are
well entrenched in their respective
counties. Thus, it may well be that
two " world" standards may evolve
for no-compromise, incompatible
HDTY. The European proposal is for
a 2: I increase in number of lines per
picture and a doubling of the pixel
density or horizontal resolut ion with
respect to their present broadcast sys­
tems. The Europeans would retain
their present frame rate of 25 Hz .
However, much work has already
been done to reduce the large area
flicker problem that is so noticeable to

continued on page 111
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JANET McNABB and GENE ROSETH

Now you can telephone home,
listen to household
voices, and control your lights
and appliances-using
any Touch-Tone phone.

IIPHONLI

FIG. 2-THE ENCODED LOGIC depends on whether the three 120-kHz bursts are im­
pressed on the positive or negative side of the household voltage.

X-tO Code transmission
Notice that there are two Phonlink

II comm unication paths: First, there's

compat ible with the stan dard X-IO
Powerhouse code format, the de facto
home-control communications stan­
dard. Most, if not all, of the house­
hold (power- line carrier) ho me­
control systems use the X-IO modules
developed and manufactured by X-10
(USA), Inc . , 185A LeGrand Ave. ,
Northvale , NJ 07674, phone (201)
784-9700 or 1-800-526-0027 . Com­
patible sys tems manufactured and
supplied by X- IO (USA) are sold u: ­
der the name of Radio Shack's Plug ' 11

Power system, Sears' Home Control
System, Leviton's Decora Electronic
Controls, and Stanley's Lightkiaker
Home Controls, and many others.

60Hz, 120VAC HOUSEHOLO
LINE VOLTAGE

120kHz L ZERO
BURSTS,,", CROSSING

1' "/1\il :i!:
lI,l ' ,:'
.til

~
60HZ' 120VAC HOUSEHOLO LINE VOLTAGE

»: 120kHz BURST
1'-'II" 11,:i

'I~ :'1:

!ill'
ii

ZERO CROSSING

FIG.1-THE THREE t-rns BURSTS of 120­
kHz frequency are precisely timed to coin­
cide with the 60-Hz line-voltage zero­
crossover points.

X-tO plug-in modules
The Phonlink II output signals are

over the 120-volt AC power line in
your home. That signal is received by
the standardX-1O AC plug-in module,
which connects power to the secur ity
lights.

TH E OR IGI NAL PHONLINK WAS INT RO­

duced in the May and June 1987 is­
sues of Radio-Electr onics. Back
then, the Phonlink allowe d you to
contro l anything electrical by using a
Tou ch-Ton e telephone. Th e only
drawback was having to run separate
wires to each elect rical device to be
controlled. The Phonlink II improves
on the or iginal design by encoding the
Touch-Tone commands (from any
telephone) onto your household 120­
volt AC power line , thereby eliminat­
ing the need fo r ex ternal wiring.
Those encoded commands are re­
ceived by any of the common AC
plug-in control units that use the X-fO
system, (such as those from Radio
Shack , Sears, Leviton, and others )
which then switch the desired equip­
ment on or off-thereby eliminating
the need for clumsy homemade relay
assemb lies . Here's an example to il­
lustrate how the Phonlink II works.

Let's suppose you're working late
at the office and wish to tum on the
exterior security lights of your home.
You pick up the telephone, dial your
home number and wait for Phonlin k II
to answer the phone. As its speech
synthesizer prompts you, Touch-Tone
enter your access code, then enter the
control codes that instruc t Phonlink II
to tum on the security lights . Pho­
nlink II verbally acknowledges your
request, and outputs a control signal
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Table I lists all the house codes, the
number codes, and the function codes
defined by the X-IO standard. Pho­
nlink II uses house code F, number
codes 1- 5, and function codes ON
and OFF. The software allows the
house code to be changed easily if
necessary.

The PLI Module
Figure 4 shows the PLI-513 (Power

Line Interface) modul e . The X-lO
code tran smi ssion s mu st be syn­
chronized to the zero-cross ing point
of the AC-power line . How that's
done is quite simple. The PLl pro­
vides a zero-crossing reference signal
(60-Hz square wave) through the
black wire at pin I, which is derived
from an opto-coupler directl y con-

oo

SPECIAL
START
CODE

'~---~V,- ---,A'- ~V,----_--J/

HOUSE CODE FUNCTION CODE
F 1

(THIS FIELD MAY ALSO
CONTAIN U BEB CODE)

FIG. 3-AN 11·BIT CODE is required to identify a X-10 module.

half cycle . A logic "0" is represented
by just the opposite . As shown in Fig.
3, a complete instruction sequence
consist s of II cycles of the power line:
2 cycles for a start code , 4 cycles for
the house code, followed by 5 cycles
of number code, or 5 cycles of «fu nc­
tion code . Each sequence is repeated
to ensure reliabi lity.

When Phonlink II transmits a com­
plete command it takes a total of 44
,cycles: two l l-cycle sequences of
number code, and two l l-cycle se­
quences of function code. That se­
lects the particular plug-in module ,
and what the module should do . The
X-lO receiver modules require a si­
lence of 3 cycles of the power line
between each l l-cycle sequence of
code .

the communication between you and
the Phonlink II system (w hich in­
cludes Touch-Tone telephone codes,
and Phonlink II's voice-synthesized
statements); then there 's the control
signals between the Phonlink II and
the standard X-lO plug-in modules
over the AC wiring. Let's now go into
more detail on how the Phonlink II
interacts with the X-IO plug-in mod­
ules .

As shown in Fig. I, the Phonlink II
encoded signals consist of a series of
three l-ms 120-kHz bursts, which are
impressed onto the household single­
phase 60-Hz power line. Even though
a typical residential home uses a sin­
gle-phase electric al system, the X-IO
PLl-513 module will impress a 120­
kHz burst at what would be the zero­
crossover points in a three-phase sys­
tem; that's why the actual X-lO code
has three l-ms 120-kHz bursts . In a
three-ph ase electri cal system, each
phase is 120 degrees apart . However, a
closer study of the three 60-Hz phases
will show that th e actu al zero­
crossover points occur every 60 de­
grees-for example, at exac tly 0°,
60°, again at 120°, and so on.

Figure 2 shows a practical scheme
for enc odin g data onto the single­
phase 60-Hz power line. A logic " I"
is represented by three l-rns 120-kHz
bursts on the positive half cycle , fol­
lowed by no bursts on the negative
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NOTE: Receiver modules require a "silence" of at least3 cycles of the power line
between each instruction sequence.

FIG. 4-ln (a), the PLI (Power Line Interface) module impresses the X-tO code onto
household voltage, and communicates with the Phonlink II; (b) shows the PLI's modular
phone-Jack and AC wall plug, and (c) shows the PLI as viewed from the back.

PARTS LIST

All res istors are 1f4-watt, 5% unless
otherwise noted.

R1-100,000 ohms
R2-250 ohms, 1%
R3-10,000 ohms, 1%
R4,R17,R24,R27,R32,R34,R35--

10,000ohms
R5-R9 , R19, R36, R40, R42, R44,

R46 , R48 , R50 , R52-33 ,000
ohms

R10, R15, R38-47,000 ohms
R11 , R12, R14-1 000 ohms
R13, R20, R21-220,000 ohms
R16, R28, R54, R55--1 megohm
R18, R25--22,000 ohms
R22-330,000 ohms
R23, R30, R31 , R33,-100,000ohms
R26-100 ohms
R29-100 ohms, V2-watl - ­
R37-470 ohms
R39, R41, R43 , R45, R47, R49,

R51-51 ,000 ohms
R53-39,000 ohms
R56-150 ohms
Capacitors
C1 , C6, C13-C15, C17-G22- .1 ~F,

ceramic disc
C2, C8, C1G-1 u.rnoldec monolithic

ceramic
C3, C4--0.022 ~F, dipped-polyester

film
C5, C11-10 ~F, 16 volts, dipped

tantalum
C7-2.2 ~F, 35 volts, dipped

tantalum
C9, C26-33 ~F, 16 volts, solid

tantalum
C12-Q.1 ~F, 200 volts, orange-drop

polyester film
C16-4700 ~F, 16 volts, electrolytic
C23-470 ~F, 16 volts, electrolytic
C24, C25--22 pF, ceramic disc
Semiconductors
IC1-TMPZ84COOP, CMOS Z80

(Toshiba)
IC2-8255A, PIO
IC3-SP0256-AL2, speech

synthesizer
IC4-74C04, hex CMOS INVERTER
IC5--74C02, quad CMOS NOR
IC6-27C64, 8K CMOS EPROM
IC7-74C32, quad CMOS OR gate
IC8-ADC0809CCN, AID converter
IC9-LM324Z, precision current

reference
IC10-M-956, DTMF de coder

(Teltone)

cate the presence of power, and blinks
off to indicate that a signal is being
transmitted.

The power supply for the PLI is
derived from a rectifier and capacitor
filter that is directly referenced to the
l20-volt AC power line. The zero ref-

c

FUNCTION CODES
ON- 00101'

OFF- 00111'
ALL ON- 00011

ALL OFF- 00001
DIM- 01001

BRIGHT- 01011

wire to pin 4 of the PLI module. The
PLI 120-kHz osc illa tor is free- run­
ning , and is gated onto the AC line
voltage (through an isolating tuned
circuit) by the X-lO code signals.

The PLI has a power-on LED that
also doubles as a transmission-status
LED. The LED is normally Oil to indi-

TABLE 1

NUMBER CODES
1- 01100'
2- 11100'
3- 00100'
4- 10100'
5- 00010'
6- 10010
7- 01010
8- 11010
9- 01110

10- 11110
11- 00110
12- 10110
13- 00000
14- 10000
15- 01000
16- 11000

b

MODULAR PHONE
JACK

I

'''- ."I
I 120kHz OSC.
I
I ANO AC-L1NE
I :- DRIVER ·il: TRIGGER 1
I
I
I

:COMMON 2
I OPTO-I (NON-ISOLATED I 120V 60HzI COU PLERS
:COMMON 3 POWER SUPPLY
I

120kHz
i X·10 CODE
I SIGNAL 4
I
I

~I
ZERO -CROSSINGI

I
I- DETECTION I--I

I
I
I
I

HOUSE CODES
A- 0110
B- 1110
e- 0010
D-- 1010
E- 0001
F- 1001'
G- 0101
H- 1101
1- 0111
J- 1111
K- 0011
L- 1011
M- 0000
N- 1000
0- 0100
P- 1100

' Code used by PHONLINK II

GREEN

a

YELLOW

BLACK

RED

nected to the At line. (It is not desir­
able to derive the zero-crossing from a
power-transformer's seco ndary be­
cause some phase shifting is likely to
occur.) Whe n Phonlink 's II micro­
processor de tects the zero-crossing
trigger, the software-generated X-10
code will be sent through the yellow
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26 20

MICROPROCESSOR SECTION

FIG. 5-A zao MICROPROCESSOR (IC1) is used as a system controll er with its pro­
gramming contained in an EPROM (IC6).

R58
3.3K

_~ -~ m
ADDRESS .--.......-1Ht-..C20 DATA .--+--4Hi-..C22 ADDRESS

BUS 11 17 25 29 .1 BUS 1 28 27 14 .1 BUS

30 vee NMI BUSRQ GNO 14 11 Vpp Vee PGM GNO 10
M OS~~~D8 M

31 AI 0115 12 Al 9
32 A2 02 12 13 01 A2 8
33 A3 03 8 15 02 A3 7
34 A4 04 7 16 ~; A4 6
35 A5 05 9 17 05 A5 5
36 A6 06 10 18 06 A6 4
37 A7 07 13 19 07 A7 ;5
38 A8 ICI IC6 A8 24
39 A9 CMOS 27C64 A9
40 Al0 Z80 Al0 21

1 All All 23
2 A1 2 A12 2
3 A13
4 A14
5 A15

MR 19 ;~ I
R01-"21,---.-"""1 G

WR 22
INT 16

>---....;6,CLK- - - -WAlT 24
RST lOR

'"l-=>a..
01

l-
=>

IN9I4 26 0
..J

5 RO Vee PClJ 14 ;;;
36 <5

+ VA WR PC1 15 a
35 16

RST PC2
PC3 17
PC4 13

9 All'
8 Al

A5

34 011

A4 33 01
32 02

31 03
ro 30 04ADDRESS

BUS 29 05

28 06

27 07

m
DATA
BUS

6 CS R57
5.6K

+ Vo

PARTS LIST

IC11 , IC22-unused
IC12, IC15-TLC271, programmable

op-arnp
IC13--LM324, quad op-amp
IC1 4-4066, quad analog switch
IC16--IC19---4N32A, opto-lsolator
IC2o-LM7805CK, 5-volt regulator,

T03 case
IC21-LM7805CT, 5-volt regulator,

T0220 case
BR1- 200 volts, bridge rectifier, 1/2

amp
BR2-50 volts , bridge rectifier, 1/2

amp
LED1-(Light Emitting Diode) red
01, D3-D5-1 N914, switching diode
D2- unused
D6-D8-1N5245B, 15 volt, Y2-watt
- Zener diode -
Q1-2N2222, NPN small-signal

transistor
Other components
F1-125 volts, Y2amp, pigtail leads
MIC1- electret microphone (Radio

Shack 270-092B or equivalent)
RY1-relay, 5 volts, 70 mA, (Radio

Shack 275-243 or equivalent)
S01-32-pin edge-card connector
S02-1 6-pin DIP socket
T1-12.6 volts , 0 .6 amp (Tria

F-158XP)
XTAL1, XTAL2-3.58 MHz
Modification parts
Q2-2N2222A transistor
R57- 5600 ohms, Y4-watt resistor
R58-3300 ohms, Y4-watt resistor
IC6-27C64 EPROM (KPL-3A)
PLI-(Power Line Interface) X - t O

(USA) Model PL513
Note: The following items are

available from STG ASSOCI­
ATES, 2705-B Juan Tabo Blvd.,
N.E. # 117, Albuquerque, NM
87112: modification kit to update
PHONLINK to PHONLINK II
(MKPL-1), $30; PHON LINK II
complete updated kit, all parts,
cabinet and documentation
(KPL-1A), $220 ; updated PC
board only (KPL-2A), $36; pro­
grammed EPROM (KPL-3A),$19;
source code print out (KPL-4A),
$10; Please add 5% for postage
and handling (10%Foreign). New
Mexico residents add appropri­
ate sales tax.

erence in the PLI is directly connected
to the l20-volts AC. DC isolation is
one reason wh y opto-coupler s are
used between the PLI and Phonlink II
connections. Therefore: For safety, an
iso lating transformer must be used
(between the PLI and the AC line)

when attempting any internal PLI
measurem ents . The iso lating trans­
former, together with the PLI 's diode
rectifier and capacitor filter will pro­
vide a stable reference ground; that
way, there can be no confu sion as to
which side is ground and which side

is power. It 's easy to be confused
about which side is ground, because ;R
the PLI-5l 3 modul e can eas ily be ~

plugged in upside down , or your ~

household wiring to that outlet may ~

be wired backwards. (0

The X-IO code format is patented . ~
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8255A PIO (Parallel Input Output)
contains three 8-bit ports that inter­
face digital I/O circuits from the real
world to the microprocessor.

In Fig. 6, the speech synthesizer
SP0256 (IC3) works by storing the
fundamental sounds of speech called
phonemes. The microprocessor
causes the speech synthesizer to out­
put individual phonemes along with
their appropriate delays to form com­
plete words and phrases . The speech
synthesizer, DTMF (Dual Tone

ulti-Frequency) M-956 (ICIO), and
o the built-in electret microphone
ICI) all interface to the telephone
e' via a 4066 analog switch (ICI4),
d a few op-amps, opto-isolators,
d a bridge rectifier.
The _ADC0809 (IC8)-analog-to-__
gital converter has eight analog in-
ts: Seven inputs are user-definable;
wever, the eighth is connected to a
ilt-in temperature reference, IC9,
LM334. Just call your home, ask
onlink II for the room temperature

keying in the correct function
de , and a digitally synthesized
Ice will tell you the temperature .
at 's a great feature if you're worried
out your water pipes freezing in the
nter; or better yet, keeping a certain
om in your home cool during the
mmer months for your loving pet ,
ho you'd like to pamper. It's a com -
rtto know that you can control al-
ost everything while away from
me through any Touch-Tonephone .
The AID converter is a successive­
proximation type with a resistor
Itage-divider connected to each of
e first seven inputs (pins 1--4 and .

6-28). The divider ratio will allow
e Z80 to translate a 0-5-volt input to
-100 percent output. For other in­
t-voltage ranges, those resistors

ust be changed accordingly.
In Fig. 7, the bridge-rectifier BRI
II provide a positive and negative
ltage output in the proper orienta­
n regardless of whether the tip and

ng phone lines are connected in
ckward or forward. Relay RYI
rves as the hook switch, which is
uivalent to the cradle switch on any
ephone. The relay is controlled by
1, which in tum is controlled via the
o by the Z80. When the relay is
gaged, the output of the speech
nthesizer is optically coupled
rough ICI9, which impresses an au­
o signal onto the DC-biased bridge

rectifier. The audio then travels out the
phone line .

Circuit description
Figure 5 shows that the Phonlink II

is controlled by a Z80 microprocessor
(ICI) with its program code stored in
an 8K-byte EPROM (IC6). The

Manufacturer) from any UL (Under­
writers Laboratory) considerations as
all power-line connections are taken
care of by X-IO (USA), and all con­
nections between the Pl.r513 and the
OEM equipment are opto-coupled.

FIG. 6-PHONEME SPEECH SYNTHESIZER (IC3), analog Interface circuits (ICB), and a
DTMF decoder (IC10) are shown here.

However, in order to encourage others
to take advantage of the large install ­
ment base of X-IO modules , and de­
velop their own systems to control
X-IO modules, X-IO (USA), Inc. of­
fers the PL-513 as a cost-effective way
of coupling X-IO-compatible signals
onto the AC power line'. License to
transmit the X-IO code format is
granted to purchasers of the X-IO
Power Line Interface . The PL-513 re­
lieves the OEM (Original Equipment
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TELEPHONE-LINE INTERFACE
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FIG. 7-TELEPHONE-LINE INTERFACE CIRCUITS use opto-couplers, a relay, bridge
rectifier, and several op-amps. There are separate power supplies for the digital and
analog circuits.

Tel ephon e-line isolati on i s
achieved through usin g opto-i so­
lators . For example, opto-isolator
IC16 and its associated passive com­
ponents comprise the ring detector.
Each time a ring occurs, it causes a
negative-going pulse at IC16 pin 5 ,
which is applied to ICl3 pin 2. The
output of that op-amp is then applied
to the PIO, where it can be detected by
the Z80 microprocessor.

The purpose of opto-coupler IC18
is to detect the disconnect pulse from
the telephone exchange if the caller

decides to hang up. That pulse sends
an interrupt to the microprocessor,
which then terminates the communi­
cation.

A closed-loop feedback circuit is
composedof lCl2, IC17, ICI9 , ICl3­
c, and the C9/RI6 Iow-pass filter helps
stabilize the sensitive op-amp circuit­
ry and compensate for changes in cir­
cuit parameters that may be caused by
slight variations in component tem-
peratures. ' .

Notice that there are two separate
5-volt power supplies: one for the ana-

log and one for the digital circuits.
Now you know why the power con­
nections to some IC 's in the previous
figures are labeled ± VD and others
labeled ± VA ' The analog and digital
ground are connected together only at
one point ; otherwise , the analog and
digital grounds use se para te run s
around the board.

That's all we have space for now.
However, we' ll continue next month
with a discussion on the software, and
the modifications necessary to get
Phonlink II up and runnin g. R-E
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For SUCCESS in your Vocation or Profession
LEARNING is Where It's At!

You'll need a "Learning Environment" in your home (or office)
to work on your degree with "the college that comes to you,"

GRANTHAM COLLEGE OF ENGINEERING

Grantham makes your understanding of electronics and compu­
ters its most important teaching objective. You are never rushed
or held back; you study at your own pace. Learn more by self-paced
home study, with Grantham instructors standing by to help you.

:\ A:YI E _

A D D RE SS _

·R-289

Now in Our 39th Year

STATE a nd Z IP _

________________,-J

r--------~-----i
Grantham College of Engineering l
P.O. Box 539, Los Alamitos, CA 90720
Please mai l me your fre e cata log with gives
d et ai ls of your home-study degree pr ograms,
including e nro llme nt informati on.

Grantham College of Engineering
10570 Humbolt Street

Los Alamitos, California 90720

Phone or write for our Home Study Degree Catalog:

Phone 213-493-4421 (no collect calls)
or write

Grantham College of Engineering is accredited by the Accrediting Com­
mission of the National Home Study Council in Washington, D .C.
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When fate or nasty neighbors prevent you from stringing a long-wire receiving antenna, you 'll
find that this pocket-size active antenna will give the same, or even better, reception .
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ACTIVE
ANTE ~

Circuit design
Because antennas that are much short­

er tha n Y4 wavelengt h present a very
small and highl y re-
active impedance that
is dep endent on the
received fre que ncy,
no attem pt was made
to match the anten­
na 's imp edan ce-it
would prove too diffi­
cult and frustrating to
ma tc h im pedances

FO R CONVENTIONAL A L L-FREQUENCY SHORT-WAVE RECEP- over a decade of frequency coverage. Instead , the
tion, the general rule is "t he longer the antenna the stronger input stage (QI) is an FET source-follower, whose
the received signal." Unfortunately, between nasty neigh- high-imp edance input successfully bridges the an-
bars, restrictive housing rules, and real-estate plots not tenna 's charac teristics at any frequency. Although
much larger than a postage stamp, a short-wave antenna many different types of FET's may be used- such
often turns out to be a few feet of wire thrown out the as the MPF102, 2N3819, or the 2N4416-bear in
window-rather than the 130 feet of long-wire antenna we mind that the overall high-frequency response is
would really like to string between two 50-foot towers . set by the characteristics of the FET amplifier.

Fortunately, there's a convenient alternative to the long- Transistor Q2 is used as an emitter-follower to
wire antenna, and that 's an ac tive antenna; which provide a high-impedance load for Ql , but more
basically consists of a very short antenna and a high-gain importantly, it provides a low drive impedance
amplifier. for common-em itter amplifier Q3, which pro-

The concept of an active antenna is fairly simple. vides all of the ampli fier 's voltage gain. The
Since the antenna is physically small, it doesn't inter- most important parameter of Q3 is fT , the high-
cept as much energy as a larger antenna, so we frequency cut-off, which should be in
simply use a built-in RF ame:..:.h:..:.·fi7.e;-r .:.:to:-:m=ak:..:.e=--_--::;~"""----,_-----""~~--'t=he ran ge oC200-{@_MHz.A
up forthe apparent signal " loss." Also, 2N3904, or a 2N2222 works
the amplifier provides impeda nce well for Q3. .
matching, because most receivers The most imp ort ant of
are designed to work with a 50- Q3's circuit param eters is
ohm antenna. the voltage drop across

Active antennas can be built R8: Th e grea te r the
for any frequency range , but drop, the greater the
they are more co mmo nly ga in . However, th e
used from VLF (10 kHz or passband decreases
so) to about 30 MHz. The as Q3's gain is in-
reason for that is because crease d.
full-size antennas for those Tr a n s is t or Q 4
frequencies are often much transform s Q3 's rela-
too lon g for the available tively moder ate out-
space. At higher frequencies, put impedance into a
it is quite easy to design a rela- low impedance , there-
tively small high-gain antenna. by providing sufficie nt

Theactive antenna shown in Fig. drive for a receiver 's SO-
l provides 14-20 dB gain at the popu- ohm antenna -input im-
lar short-wave and radio-amateur fre- pedance .
quencies of 1- 30 MHz . As you would The antenna can be almost
expect, the lower the frequency the greater the anything; a long piece of wire, a
gain. A gain of 20 dB is typical from 1-1 8 brass welding rod, or a telescopic
MHz, decreasing to 14 dB at 30 MHz. antenna that wa~ salvaged from an

old radio . Telescop ic replacement
antennas for tran sistor radios are
also availa ble from mo st ret ail
electronic-parts distributors .

RODNEY A. KREUTER
<0
ce
<0
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which the antenna passes . In a pinch,
several turns of a good-quality plastic
tape wrapped arou nd the antenna's
shaft can be substituted for the rubber
grommet.

If you decide to make provision for
a wire antenna, install a 5-way bind­
ing post on the cabinet. Then, be sure
to connect a short length of wire be­
tween the antenna's foil pad and the
binding post.

Modifications
If you are interested in a smaller

frequency range than 1-30 MHz, re­
sistor Rl can be replaced with an LC
circuit tuned to the center of the desir­
ed range . The LC circuit will also
improve the rejectio n of signals out­
side your range of interest, but re­
member that it won't improve the gain
of the amplifier.

If your particular interes t is the
very-low frequencies (VLF), the am­
plifier's low-frequency response can

PARTS LIST

Resistors Y4-watt, 10%
Rl-l megohm
R2, R1O-22 ohms
R3, Rll-2200 ohms
R4-22,OOO ohms
RS-l0,OOOohms
R6, R9-l000 ohms
R7-3300 ohms
R8-470ohms
Capacitors rated at least 16-WVDC
ci, C3-470 pF
C2, C5, C6-0.0l p,F
C4-0.00l p,F
C7, C9-0.l p,F
C8-22 p,F, electrolytic
Semiconductors
Qi-FET, MPF102 or 2N39l8 (see

text)
02, 03, Q4-NPN transistor,

2N3904, or equivalent
Other components
Bl-9-volt battery
J1-Jack to match receiver cable
Sl-SPST switch
ANT-Telescopic antenna or wire
Miscellaneous: Cabinet, printed-cir-

cuit materials, solder, etc.
Note: The following can be or­

dered from a-Sat, P.O Box 110,
Boalsburg,PA 16827: A printed­
circuit board, $6 piUS $1 ship­
pIng and handling; a complete
kit (less case, switch, battery,
and connectors), $15 plus $2
shipping and handling. Pennsyl­
vania residents must add appro­
priate sales tax.

FIG. 3-THE AMPLIFIER IS SO SMALL
that it almos t gets lost in a 4-inch x 4-inch
metal cabinet. The battery is held in place
with a U-clamp. The output jack is any­
thing that matches the receiver's antenna
connection.

,- - - - - lead.is.returned.to-the FC-board, -out-­
put-jack 11 has a connection to the
cabinet ground. The ground connec ­
tion between the PC board and the
cabinet is made through the metal
standoffs or spacers that are used to
mount the PC board in the cabinet.
Do not substitute plastic standoffs or
spacers because they won't provide a
ground connection between the PC
board , the cabinet, and J1. If you de­
cide to use a plastic cabinet to house
the amplifier, make certain that. 11 's
ground connection is returned to the
ground foil running around the edge
of the PC-board.

A telescopic antenna mounts in the
center of the PC board. From the foil
side of the board , pass its mounting
screw through the hole in the PC
board and then solder the head of the
screw to its foil pad. For both insula­
tion and support, use a plastic or rub­
ber grommet between the antenna and
the hole in the cabinet's cover through

ANT
R4 R7
22K 3.3K

02 @TI
C7

2N3904
.1

R8
470n

....

OU OUTP UT

R5 R6
10K 1K

....

Construction
The amplifier for the prototype unit

uses a pri nted-ci rcui t board, for
which a template is provided in " PC
Service ." The amplifier can be as­
se mb led o n a perforated wiri ng
board, but because there is some sen­
sitivity to the parts layout , we strongly
suggest that you use a PC board for
best results.

The parts-placement diagram is
shown in Fig . 2 . Take note that al­
though the battery's negative (ground)

FIG. 2-THE GROUND CONNECTION for
J1 is the metal cabi net. The cabinet is con­
nected to the PC board 's ground by the
metal spacers at each mounting screw.

FIG. 1-THIS ACTIVE ANTENNA provides between 14- and 20-dB gain over the range of
1-30 MHz.
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Send foryourFREE
catalog today

For all the details about NRI's
exclusive newtraining, sendthe
coupon today. You'll receive a
complete catalog describing
NRI's Cellular Telephone
Installationand Servicing course
plus NRI courses inother high­
tech, in-demand fields.

Ifthecoupon is missing,
write toNRI Schoolof
Electronics, McGraw-Hill
Continuing Education Center,
4401 ConnecticutAvenue,
Washington, DC 20008.

cellular coverage, NRI will help you
actuallygo on-line withupto-dare,
expert advice onchoosing thebest and
most affordable cellular service available.

11 memories
including
last number
called

Blectron ic lock
preoents
unauthorized
use ofyour
pbone

Ignition sense
automatically turns
yo"r pbone 011 and

offwitb car's
ignition

,
.j 'l~

I MRI School of Electronics Itn III
McGraw-Hill Continuing Education Center L- ----lI 4401 Connec ticut Ave, Washington, DC 20008

5'1 CHECK ONE CATALOG ONLY
I 0 Cellular Telephone 0 Data Communications

I 0 Com puter Electronics 0 Security Electronics
o TVNideo/Audio Servicing 0 Robot icsI 0 Electronic Music Techn ology 0 Basic Elect roni cs

I Name Age__

I Stree t _

I City/State/Zip _

I Accredited I~}' tbe National / lome SlIu~l' COUNcil 10-029 IL.. _

'I o-digit luminescent display
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Now you canget the skills youneed tocash inontoday's
booming cellularindustryasyouinstall andtestyourown

state-of-the-art cellulartel~=ho=n=e:.:... _

Cellular business is big business!
Inthe few short years since the firstcommercial cellular telephone

system went on-line,over 1,000,000peoplehavesigned up for service
inmore than 120cities nationwide.Today, the industry is growing atan
incrediblyfast 4% amonth,and experts predict that by 1991,at least
85% ofthe United States will be
covered for cellular service. Better
yet, by 1993total industry revenues
will exceed 81O,000,000,000- making
cellular thefastestgrowing electronics
communications field today.

Foryou, thatmeans extraordinary
career and money-making opportunities.
Get afast start todaywith NRI'shotnew course
in Cellular TelephoneInstallationand Servicing.
See howfar youcan go!

Help wanted!Urgent demand for
field technicianswhocaninstall andtest

newcellulartelephone equipment!

Get theskills, knowledge, and confidence to install and test
cellular telephoneequipment,and you can name yourprice in
this exploding new jobmarket.Cellular system developers,
retailers, and service providers-allonthe ground floorofan
industry that'sstill soyoungand growingso fast-are all willing to pay
a premium for anyone trained toservice this brand-new equipment.

Now, with NRI, youcan take full advantage ofevery exciting
opportunityin today's-and tomorrow's-boomingfield ofcellular
communications.

New! NRI course in
Cellular Telephone
Installation and
Servicingprepares
you to succeed in
today's fastest-growing
communicationsfield

Exclusive hands-on training includes high-performance
mobile cellular telephone youkeep

YourNRI course starts withtheelectronics fundamentals youneedto
understand and service all telephone systems, thenwalks youstepby
step through theinstallation, troubleshooting,and repair ofpopular
telephone systems inuse today.

But that's just thebeginning. Withasolid conventional phone
servicing foundation behind you,you're readytobuild your expert
understandingofthe cellular telephone systems moving fast into
communities alloverthe U.S.

Following complete, easy-to-read guidelines, you install a full­
featured mobile cellular telephoneinyourowncar, then take it
through aseries ofdiagnostic tests to become fully acquainted withits
operatingfunctions. Best ofall,ifyoulive inan area alreadyoffering



And there is more!

. .

PICIS UP J!oP-ular Electronics AT YOUR FAVOR~TE
NEWSSTAND, CONVENIENCE STORE, OR SUPERMARKET.

Limitations
Use of the amplifier above 30 MHz

is not recommended because of
sharply reduced gain. Whi le opera­
tion above 30 MHz can be accom­
plished by using tuned circuits in
place of the resistive loads, that modi ­
fication is beyond the scope of this
article. Therefore, such modifications
are purely experimental.

Take care when handling the FET
(Ql). A common belief is that FET 's
and CMOS devices are safe from stat­
ic damage after having been installed
in a circuit, or after being mounted to
a PC board . Although it's true that
they are better protected from static
electricity when installed in a circuit ,
they are still susceptible to damage by
static; so never touch the antenna be­
fore discharging yourself to ground
by touching some grounded metallic
object. R-E

be improved by increasing the values
of capacitors CI and C3. (You'll have
to experiment with the values.)

Although a 9-volt battery is the rec­
ommended power source, the ampli­
fier should work well using 6-15
volts. The inside of the cabinet of the
completed prototype, using a 9-volt
battery as the power supply, is shown
in Fig. 3.

Troubleshooting
Circuit voltages for a 9-volt power

supply are shown in Fig . I. If the
voltages in your unit differ by more
than 20% from those in the sche­
matic, try changing resistor values to
get the voltages in their proper range.
For example, if the voltage drop

___~cross R8 measures only' 0.3 volt, y.ou
must decrease R4's value (the exact
value is up to you to figure out) in
order to increase Q3 's base voltage
and collector current.

The only critical voltages are those
across R3 and R8. Performance
should be fine if they are even close to
the values on the schematic . If you
decide to operate the amplifier from
other than 9 volts, the values of R3
and R4 must be modified to obtain the
indicated voltages .

Since it's almost impossible to
measure the voltage from the gate to
the source (VGS) of an FET, you can
measure the voltage that is present
across R3, because it is the same as
VGS. Adjust R3 's value accordingly,
if the voltage is not within the range of
0 .8-1.2 volts .

ANTIQUE RADlO-A look back
into the good old days at PE

HAM RADIO-Curing computer
interference with fiber optics

OX LISTENING-Tips on panning
the shortwave spectrum

• STUDENT'S METAL
DETECTOR
Use this circuit to learn how metal
detectors work, then use it to find
some buried treasure!

l\mular ElectroniCS IS BACK

SCANNER SCENE-100-channel
scanners up to 956 MHz

COMPUTER BITS-Unraveling
the floppy disk drive syndrome

CIRCUIT CIRCUS-The low­
down on tracing hidden cables

Exciting Features, Projects, Reports, & Columns
• EXECUTIVE'S • DIAL-UP

DlNG-A-LiNG RESISTANCE BOX
This attention-getting do-nothing A must designer's aide for every ex-
is just the ticket for the executive perimenter's workbench .
who has everything .

• FLASHING BRAKE LIGHT
The next time you're in tight quarters,
you'll be glad you have this accessory
in your rear window.
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CARRIER CURRENT
RECEIVER

Complete your

carrier-current

audio system with an

AM or FM receiver.

Iy 60 dB of gain. Components C8,
C9, and L3, which are placed across
the output of ICl , are broadly reso­
nant around 280 kHz . ClO couples RF
to detector-diode 01 , which is used as
an envelope detector.

AGC, whic h kee ps the receiver
output relatively constant , is obtained
in the following manner: The cathode
of 01 is connected to the variable re­
sistor R5. A voltage from 4 to 6 volts
appears on the cathode of 0 1 even
with no received signal. When a sig­
nal is received, the DC voltage at the
anode of 01 increases. That DC volt­
age appears across CI4 (the detector
output), and is then fed through R3
and C13, which remove audio compo ­
nents , to the base ifQ!. The voltage at
the emitter ofQI is fed to pin 5 ofIC!.
A more positive voltage tends to re­
duce the gain of ICl , which in tum
reduces the signal fed to Dl and sub­
sequently the DC voltage at pin 5.

WILLIAM SHEETS and
RUDOLF F. GRAF

FM receiver
The schematic of the FM receiver is

shown in Fig. 2, and it operates as
follows: Input signals from the power
line are coupled through C23 and R19
to the input filter network. As with the
AM transmitter, C23 must be rated at
600 volts. Switch S2 is used as an
attenuator. It is provided to prevent
receiver overload in case it is located
too close to the transmitte r. Signals
above about 500 kHz are rejected by
Cl, which reduces the tendency for
the filter network to " leak" signals at
frequencies far above the passband.
Compo nents C2-C7, Ll-L3 , and RI
and R20 form a triple -tuned bandpass
filter having a passband from 220-340
kHz. Signals from the filter are fed to
pin 4 of ICI , an MC I350 P "gain
block" IC , which is used as a tuned
RF amplifier. C8 and C9 provide in­
ternal bypassing for the chip. R2 ~

biases ICI so that it operates at max- gJ
imum gain . An amplified signal ap- ~

pears at pin 8 ofIC!. L4 provides DC ~
bias and high RF impedance to pin 8, cD
and 01 and 02 provide amp litude ~

55

The detector out put is
taken from C14, which sets
the upper frequency limit at
about 10 kHz or so. By re­
ducing the value of C14, a
higher freq uency-response
can be obtained; but using
the FM receiver, which will
be described later, is a better
approach. The detector out­
put is connected to an exter­
nal jack . Audio components
are fed to audio-gain control

R6, through C16 to IC2, an audio
amplifier. C18 couple s up to Yz-watt of
audio to an external speaker.

Power for the AM receiver is sup­
plied via TI, 0 2, and IC3. The power
supply formed by those components
provides a regul ated 12-volt s DC
across C19.

ON

•

ANT

•
AUDIO

FM C C

RC VR•

AM CC

RCVR

AfJOIOPW R

PWR

AM receiver
Figure I show s the AM-receiver

schematic. It is a TRF- (Tuned Radio
Frequency) type receiver, mean ing
that there is no signal mixing or het­
erodyning; the unit is tuned only once
upon calibration , and then left alone .
It has a sensitivity of about I millivolt
at the input for an audio output of Yz­
watt.

Capacitor C22 couples audio sig­
nals from the power line to the PC
board-it must be rated at 600-volts
DC. R8 will cause FI to blow if C22
shorts. As another safety precaution,
the chassis of the unit m us t be
grounded . If an older two-wire elec­
trical sys tem is used, the receiver
must be grounded to a co ld-water
pipe .

The signal from C22 goes to a
tuned network (CI-C5 and Ll and L2)
that has a 20-kHz bandwidth, which
allows only the desired signal to pass
through. A jumper (J) between the
line (antenna) and the input network
can be removed for reception of very
strong signals if distortion (overload)
becomes a problem.

ICI is a " gain block" IF chip, nor­
mally used for TV IF applications,
but it is useful at low frequencies as
well. It has AGC (Automatic Gain
Control) capability and approximate-

One receiver is a simple AM
unit , best suited for applica­
tions where some noise can
be tolerated (such as speech),
and the other one is for wide­
band FM use . Both receivers
have an output that can be connected
directly to a speaker.

LAST MONTH WE WENT OVER

the operating theory of a car­
rier-current transmitter, and
th en showed you how to
build one . Now we will de-
scribe two receivers that can
be used with that transmitter.
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PARTS LIST

AM RECEIVER

All resistors are 1f4-watt, 10%, un-
less otherwise noted.

R1-4700 ohms
R2-1000 ohms
R3-47,000 ohms
R4, R8-47 ohms
R5-10,000 ohms, potentiometer
R6-50,000 ohms, potentiometer
R7-10ohms
R9-680ohms
Capacitors
C1 , C5-33 pF, NPO
C2, C4-3-40 pF trimmer
C3-3 pF, NPO
C6, C7, C17-0.1 J.l.F, 50 volts, Mylar
C8, C9-330 pF, NPO
C10, C14, C21-Q.01 J.l.F, disc-
C11, C15-10 J.l.F,16volts, electrolytic
C12, C13, C16-1 J.l.F, 50 volts,

electrolytic
C18-470 J.l.F, 16 volts, electrolytic
C19, C2D-2200 J.l.F, 16 volts,

electrolytic
C22-Q.1 J.l.F, 600 volts
Semiconductors
IC1-MC1350P gain block IF
IC2-LM386 audio amplifier
IC3-LM781212-volt regulator
01-1N914Bsilicon diode
02-1N4002 or 1N4007 rectifier

diode
LE01-red light-emitting diode
Q1-2N3565 NPN transistor
Other components
L1 , L2, L4-4.7 mH inductor
L3-470 J.l.H inductor

F1-1-amp fuse
S1-SPST switch
T1- 12-volt, 450-mA transformer
J1-J4-RCA jack
Miscellaneous: PC board, cabinet,

hardware, grounded AC line cord,
etc.

PARTS LIST
FM RECEIVER

All resistors are 1f4-watt , 10%, un-
less otherwise noted.

R1 , R1D-15,000 ohms
R2, R4-R7, R17-4700 ohms
R3, R19-47 ohms
R8, R15-10,000 ohms
R9-10,000 ohms, potentiometer
R11-2200 ohms
R12-22 ohms
R13-10 ohms
R14, R2D-22,000 ohms
R16-100,OOO ohms
R18-50,OOO ohms, potentiometer
R21-680 ohms
Capacitors
C1-Q.0015 J.l.F, 50 volts, Mylar
C2, C4, C6-56 pF, NPO
C3, C5-24 pF, NPO
C7-150 pF, NPO
C8, C9, C22-Q.1 J.l.F, 50 volts, Mylar
C10, C17, C18-1 J.l.F, 50 volts,

electrolytic
C11, C24, C26, C27-Q.01 J.l.F, disc
C12,C13-1a J.l.F,16volts, electrolytic
C14, C29-Q.001 J.l.F, 50 volts, Mylar
C15-47 pF, NPO
C16-0.01 J.l.F, Mylar
C19, C20-470 J.l.F, 16 volts,

electrolytic

C21-Q.0033 J.l.F, 50 volts, Mylar
C23-0.1 J.l.F, 600 volts
C25, C28-2200 J.l.F, 16 volts,

electrolytic
Semiconductors
IC1-MC1350P gain block IF
IC2-LM565 PLL detector
IC3-LM386 audio amplifier
IC4-LM781212-volt regulator
01, 02-1N914B silicon diode
03-06-1N4002 rectifier diode
LE01-red light-emitting diode
Q1 , Q2-2N3565 NPN transistor
Other components
L1-L4, L6-4.7 mH inductor
L5-470 f1H inductor
F1-1 -amp fuse
S1 , S2-SPST switch

- T1-12-volt, 450-mA transformer
J1 , J2-RCA jack
Miscellaneous: PC board, cabinet,

hardware, grounded AC line cord,
etc.

Note: The following items are
available from North Country
Radio , P.O. Box 53, Wykagyl Sta­
tion, New Rochelle, NY 10804. A
kit of parts containing a PC
board and everything that is in­
stalled on it ; For the AM receiver:
$28.50. For the FM receiver:
$38.50. A PC board for either re­
ceiver is available for $10.00
each. Add $2.50 to any order for
postage and handling. NY resi­
dents must include sales tax.
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~ FIG.1-THE AM RECEIVER.Shown here is the complete, and rather simple circuit, which
c::: is best suited for receiving speech.
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FIG.2-THE FM RECEIVER. This receiver is slightly more complex than the AM receiver.
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CD
CD
CD

pled to QI and RI1. Components C16, ri1
CDC29 , and L5 form a low-pass filter that JJ
celiminates 280-kHz components from »
JJIC2's output. C17 and Rl 4 couple au- -<

dio to the base of Q2, which, in con­
junction with R15, R16, R17, and

~r_11 ~
'--y--/
TO Tl

FIG. 3-AM PARTS PLACEMENT. Follow this diag ram when building the PC board for the
AM receiver.

signal to the receiver; the output (pin
7) is therefore the recovered audio.
(The outp uts from pins 6 and 7 are

. externally available for future inter­
face purposes.)

The detector output at pin 7 is cou-

limiting of the FM signal. ClO and R3
form a decoupling network, and CII
couples the signal from ICI to IC2,
and also blocks DC .

IC2, an LM565 PLL, is used as an
FM demodulator. Pins 8 and 9 are
connected to an internal YCO (Volt­
age Controlled Oscillator), and com­
ponents R9 , RlO, and C l5 set the
YCO 's free running frequency. The
output of the YCO appears at pin 4,
and is fed right back in to pin 5, which
is the input to the internal phase detec­
tor (the test point between those two
pins is used for setting the PLL's YCO
frequenc y-280 kHz in this applica­
tion). The YCO signal and the input
signal (from pin 2) are compared in
the phase detector. The output from
the phase detector is internally ampli­
fied, and then appears at pin 7 . The
output at pin 7 is a replica of the
origina l modulation on the FM input
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FIG. 4-FM PARTSPLACEMENT.Follow this diagram when building the PC board for the
FM receiver. .

Checkout
The followin g checks should be

made before power is applied to either
board:

continued on page 94

AM receiver
• Check all coil s for OC resistance:
Ll , L2 , and L4 should be 48 ohms,
and L3 should be 22 ohms .
• IC2, pin 6 to ground: 500 ohms or
more (after 10 seconds).
• IC2, pin 5 to ground: 10K or more.
• IC1, pin s 1, 2 , 4-6, and 8 to
ground: no shorts (should read more
than 500 ohms).
• Make sure that 01 and 02 are
correctly polarized.

Set all potentiometers at halfway,
apply OC power, and chec k for the
following positive voltages (all mea­
surements are made with respect to
ground):
• Acros s C20: 16 volts .
• Across C19: 12 volts.
• IC2 pin 5: 6 volts .
• IC1 pins 1, 2, and 8: 11.8 volts .
• Q1 collector: 11 volts .
• Q1 emitter: 6 volts (varies with
R5).
• IC1 pin 5: 5 volts (varies with R5).
FM receiver
• Check all coils for OC resistance:
Ll-L4 and L6 should be 48 ohm s,
and L5 should be 22 ohms .
• IC3 pin 6 to ground: more than 500
ohm s (after 10 seconds).
• IC3 pin 5 to ground: more than
10K.

the parts for one of the receivers­
either AM or FM , unless you want to
build both .

Following Figs. 3 and 4 as a guide,
start by first insta lling the fixed re­
sistors, and then the capacitors. Next,
install the coils and potent iometers,
and the IC's last. It 's always a good
idea to leave the IC's for last , as they
are susce ptible to static damage. Use
only rosin-core solder, and be sure to
carefull y inspect the PC board for
shorts, solder bridges, and poor sol­
der joints before applying power. All
components that are not mounted on
the PC board should be mounted to
the chassis or soldered onto a termin al
strip, as shown in Figs. 5 and 6. In the
FM receiver, as you can see from Fig.
6,_voltage-regulator IC4 is-actually
heat-sinked by mounting it to the bot­
tom surface of the metal cabinet; IC4
is electrically grounded to the cabinet
as well.

Construction
The Parts-Placement diagrams for

the AM and FM receivers are shown
in Figs. 3 and 4 respectively. You can
build the receivers using PC boards
made from the foil patterns given in
PC Service , or else by usin g the
ready-made RC boards that are avail­
able from the source menti oned in the
Parts List. Complete parts kits con­
tainin g all components that mount on
the PC boards are also available from
that same source for either receiver.
Otherwise, all of the co mponents ,
with the exception of the chokes and
coils, are readily available from many
suppliers. Of course you only need

C18 , form an audio amplifier that
brings th e recovered au dio up to
around l-volt peak-to-peak. Rl 8 is a
volume control, and L6 and C27 sup­
press any remaining 280 -kHz compo­
nents. The signal is then fed into IC3,
an LM386N audio amplifier, which
can deliver up to Y2-watt of audio,
coupled via C20 , to any standard 8­
ohm external speaker.

A power supply for the FM receiver
is made up of Tl , a bridge rectifier
made up of 0 3-06, and the 12-volt
regul ator, IC4. The power-supply re­
quirements concerning ripple and
noise are more stringent for the FM
receiver than the AM receiver.

:n
:.:>
Zoa::
f-­o
UJ
...J
UJ

6
~ FIG. 5-THE PC BOARD for the AM receiver is installed inside the cabinet as shown.
a:: Notice the components that are not on the PC board.
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10·MUz
FREQUENCY
STANDARD

Here's an economical

frequency standard that you

can build to calibrate
your test equipment.

AL PALMER

---
YOUR FREQUENCY COUNTER IS GOING TO

need calibration-ifnot today, then in
the near future. That's also true for
any test 'instrument that uses a built-in
reference osc illato r, such as an os­
cilloscope or signal generator. Cal­
ibration mean s adjusting the instru­
ment's bui lt- in referenc e oscillator
until it matches a known frequency
sta ndard. Unfortunatel y, a highl y
accurate frequency standard, such as
one traceable to the National Bureau
of Standards, NBS, is far beyond the
budget of most technicians and elec­
tronics hobbyists .

With the absence of an NBS-trace­
able standard, hobbyists usually de­
cide to ca librate their frequen cy
counters agains t a similar workin g
mod el. After severa l calibrations,
usually one aga inst another, the law of
averages dictates that eventually a fre­
quency counter will end up calibrated
to itself. The end result is that no
standard at all is being maintained.

The frequency standard detailed in
this article reso lves the dilemma by
providing a calibrator that is accurate ,
inexpensive , and simple enough to
build . The cal ibrator 's output is a 10­
MHz square wave that is phase-lock-

ed to the WWV IO-MHz radio trans­
'mission that' s traceable to the NBS in
Boulder, Colorado . And, if you want
more versatility, later on we' ll show
you how to modify the unit to phase­
lock on to the WWV 2.5-MHz and 5­
MHz radio transmission .

Theory of operation
Figure I is a block diagram of our

IO-MHz frequency standard. It con ­
sists of a Time Kube superheterody ne
AM radio which contains an RF am­
plifier, a mixer, a local oscillator, two
IF amplifiers, a detector, and an audio
amplifier. We add to that a circ uit
containing a mixer and PLL. (We' ll
call that circ uit our " main circuit.")

Let 's take a closer look at eac h
stage of the radio receiver. The in­
coming WWV IO-MHz signal is am­
plified in the RF amplifier stage, and
then sent to the mixer stage where it is
combined with the 1O.455-MHz out­
put from the local osci llator. Because
the mixer is a non-linear device, the
two frequencies are heterodyned to­
gether creat ing two additiona l fre­
quen cies in the output; the sum
frequency of 20.455 MHz, and the
difference frequency 0.455 MHz (or

455 kHz), which is the one we are
most interested in (see Table I) . The
IF frequency is chose n to be 455 kHz,
and the local osci llator is designed to
operate 455 kHz above the frequency
that's being received.

The purpose of the IF amplifiers is
to select out , and amplify, only the
difference signal at 455 kHz. The out­
put of the seco nd IF amplifier will be
a narrow band of frequencies centered
around 455 kHz, which contains all of
the audio informati on present in the
origina l transmission . The IF is then
detected , amplified, and heard over
the speaker.

Although the WWV lO-MHz in­
coming frequency to the RF amplifier
is extremely accurate, the 455-kHz IF
frequency is only as stab le as the local
oscillator. That means : If the local
osci llator drifts 100 Hz off frequency,
the center frequency of the IF will
also drift 100 Hz off frequency. Al­
though that amou nt of drift is accep t­
able as far as listening to audio is ~

concerned, the IF frequency is not ~

accurate enough to be used as a fre- §;
quency standard unless the drift is ~

compensated for. (0

As shown in Fig. 1, the main circuit ~
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SPEAKER

TIME KUBE RADIO

455kHz

,-/L >
,LO,,,,
: MAIN CIRCUIT
L ~

MIXER

FIG. 1-THIS IS A BLOCK DIAGRAM OF the Time Kube radio and the main circuit.
However, you can use any superheterodyne AM radio capable of receiving WWV's radio
transmissions.
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FIG. 2-SCHEMATIC OF THE 1o-MHz FREQUENCY STANDARD. FET's Q1 and Q2
are installed inside the radio, and the rest of the components are installed on the
main board .
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consists of a ba lanced modulator,
whic h is a type of mixer, and a phase­
locked loop. Those two stages cancel
any frequency error caused by drifting
of the local osci llator, and recreates a
signal as accurate as the original
WWV IO-MHz signal. For example,
if the local osc illator drifts up 100
Hz (10.456 MHz), and then hetero­
dyned with the IO-MHz WWV sig­
nal, the IF-differe nce frequency will

now be 456 kHz. Whe n the new IF
and local oscillator frquency are het­
erody ned in the balanced modulator
(10.456 MHz - 0.456 MHz) , the re­
sult is sti ll 10 MHz. In that manner,
the balanced modu lator will cancel
out any drifting in the radio's local
osci llator.

The advantage of that approach lies
in its simplici ty. Any single-con­
version superheterodyne short -wave

receiver will work , even one where
the local osci llator is not crysta l-con­
trolled. But the Radio Shack Time
Kube is self-contained, and relatively
inexpensive .

10-MHz frequency standard
Figure 2 is the schematic for the 10­

MHz frequency sta ndard . The two
FET transistors are installed inside
the Time Kube, and are used to pick
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TABLE 1-IDEAL MIXER OPERATION
MIXER

y

2.5/5/10MHz 6
OUT 8 IC7-c

Yo 74LSOO 10

FIG.4-THIS ADDITIONAL CIRCUITRY will enable your frequency standard to receive the
2.5- and 5-MHz WWV signals. Point "A" must be pulled high for 10 MHz, "B" high for 5'
MHz, and " C" high for 2.5 MHz.

FIG. 5-THE COMPONENTS CAN BE MOUNTED on perforated-wiring board. To help
shield the components , a large braided grounding wire runs around the board.

up the IF and the output of the local
oscillato r without loading down the
radio's circuitry. The balanced modu­
lator (lCI) and phase -locked loo p
(lC 2) are part of the main circu it
board that we are going to assemble.

Instead of a diode or other non­
linear device , a balanced modulator is
used , because that type of mixer pro­
duces only two frequencies instead of
the usual four; it outputs only the sum
and difference frequencies. The two
original inp ut frequencies are bal ­
anced out and do not appear at the
output.

By using a balanced modulator,
neither the 1O.455-MHz input from
the local oscillator, nor the 455-kHz
input from the IF amplifier will be
present at the output. The closes t out­
put frequency of any magnitude will
be the 1O.91-MHz sum frequency, but
10.91 MHz is far enough away from
10.0 MHz so as not to cause any inter­
ference. The phase-locked-loop will
lock onto the IO-MHz output of the
balanced modul ator, and produce a 5­
volt peak square wave at the WWY
IO-MHz carr ier frequency.

A rather unconventi on al crys ta l­
controlled phase-locked loop is used
for two reasons: I-the crystal-con­
trolled YCO will not lock up on the
wro ng frequency (ie . 10.91 MH z);
and 2--even if the WWY-propagated
signal is too weak for the PLL to fre­
quency-lock, the output frequency's
stability would be controlled by the
crys tal. (The crys tal's accuracy is at
least ± 0 .005% , or 50-parts-per-mil­
lion, a viable reference for low ac­
curacy of calibra tion when propaga­
tion of WWY is poor.)

Figure 3 shows an AC power supply
that you can use in place of the 9-volt
batte ry shown in Fig . 2. Simply con­
nect the 12-volt output to S I, instead
of the battery. The foil pattern that
we'll show you shortly already has the
power-supp ly components incorpo­
rated into it. If you want to use the foil
patte rn, but would prefer to use a bat-

INPUT OUTPUT

"mOJ
:Il
C
::I>
:Il
-<

OUTPUT

10.9100 MHz SUM
10.0000 MHz DIFFERENCE

10.0000 MHz (ORIGINAL)
10.4550 MHz (ORIGINAL)
20.4550 MHz SUM

.4550 MHz DIFFERENCE (IF)

BA LA NCED MODULATOR

INPUT

.4550 MHz IF FREQUENCY
10.4550 MHz LOCAL OSCILLATOR

10.0000 MHz RF CARR IER
10.4550 MHz LOCAL OSCILLATOR

~ii "
117 12.6

FIG. 3-HERE IS A POWER SUPPLY that
you can use if you would prefer not to
use a batt ery.
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FIG.6-PARTS PLACEMENT DIAGRAM. The fo il pattern in PC Serv ice is being used here,
but the parts inside the dashed box are optional. If you don't use them, be sure to put a
jumper between pins 9 and 3 of IC2.

PARTS LIST

Construction
Two FET transistors, Ql and Q2,

are used to prevent the main board
from loading dow n the radio's cir­
cuit s . The FET's should be mounted
insid e the radio cabinet , using the
shortest possible lead lengths to keep
them from de-tu ning the radio's local
oscillator and IF amplifier. Terminate
the outputs with RCA jac ks mounted
on the radio's cabinet. (See the pho-

Fig . 4 should be added between points
"X" and "Y."

An ancillary benefit from the modi ­
fication is the ability to select a 2 .5
MHz or 5-MHz calibrated output, in­
stead of just the IO-MHz PLL output.

'With the modifications , the unit
will operate as follows: Assume that
the Time Kube is tuned in to 5 MHz.
The RF input is now 5 MHz, the local
oscillator is now 5.455 MHz, and the
IF is 455 kHz . The output from the
balanced modulator is the difference
between the local oscillator and the
IF--exactly 5 MH z. The PLL has a
free-running frequency of 10 MHz, so
in order for it to lock on to the WWV
5-MHz signal, the IO-MHz signal has
to be divided by two; to receive the
WWV 2.5-MHz signal, the IO-MHz
signal has to be divided by four .

When you wish to receive the
WWV 10-MHz signal, point " A"
must be pulled high ; when you wish
to receive the 5-MHz WWV signal,
point " B" must be pulled high ; and
when you wish to recei ve the WWV
2.5-MHz signal point " C" must be
pulled high . At the same time , the
corresponding frequ enc y must be se­
lected on the Time Kube radio . (Note
that not all radios can receive the three
mentioned frequencies. ) Use Fig. 4 as
a wir ing g uide for th e addition al
switches that are required , and mount
the board and sw itches in a cabinet as
you see fit.

All resis tors are %-watt, 5%, un­
less otherwise noted.

R1 , A2-1 Megohm
A3, A4-270 ohms
A5-51 ohms
A6-A11-1000 ohms
A12-1000 ohm potentiometer
A13-10,000 ohms
A14, A15-200 ohms
A16-10,OOO ohm potentiometer
A17-2000 ohms
A18-470 ohms
A19-1300 ohms
Capacitors
Cl, C2-0.01J.l.F, ceramic disc
C3-c13, C21-0.1 J.l.F, ceramic disc
C14, C15-1J.l.F, 35 volts, tantalum
C16-3-30pF trimmer

~~==~it==it====:i=~I:-----l C1 7- 10pF, 5
%

, silver-dipped mica
.. Semiconductors

IC1-MC149a, balanced modulator,
metal-can package

IC2-NE564, phase-locked loop
IC3-7805, s-volt regulator
Q1 , Q2-2NS951 , FET transistor
Other components
XTAL1-10 MHz
B1-9-volt battery
S1-SPST toggle switch
J1-J4-phono jacks
J5-BNC jack
PL1-PL4-phono plugs
Miscellaneous: Perforated-con ­

struction or PC board, hardware,
metal chassis, 50-ohm coax cable,
and battery clip.

The following components are for
the optional power supply.

C18-1000J.l.F. 20 volts, electrolytic
C19, C2D-1 j.lF, 35 volts, tantalum
D1-D4-1N4001 rectifier diode
IC4-7812, 12-volt regulator
T1-117/12.6 volt, 1 amp transformer
PL5-AC plug and line cord
The following components are op­

tional. They are to be used only if
you would like to be able to re­
ceive all three of the WWV
frequencies.

R2Q-R22-1000 ohms
IC5-74LS73, dual JK flip flop
Ica, IC7-74LSOO, quad nand gate

C18--- ----.o;>

10MHz O------h~IIl::___f______,
OUT

2.5/5/10MHz OUT

FIG. 7-SHOWN HERE is the completely
assembled PC board. Note that this
board contains all of the components.

tery, just leave the power-supply com­
ponents out , and connect the battery
as indicated in Fig. 2 .

We mentioned be fo re that we
would show you how to modify the
frequency standard to receive other
WWV broadcasts . If your radio has
trouble -receiving the IO-MHz signal,
WWV broadcasts the same informa­
tion on 2.5, 5, 10, 15, and 20 MHz
(we 're only concerned with 2. 5 , 5 ,
and 10 MHz), and perhaps either 2. 5
or 5 MH z is coming in better. You will
notice in Fig . 2, the connection be­
tween pins 9 and 3 of IC2 contains a
dashed box that says " see Fig . 4 ."
Normally (if you onl y want to receive
WWV IO-MHz broadcast)that dashed
box wou ld be a direct short. However,
if you want to have the added ver­
satility of being able to receive three
WWV frequencies , the circuitry in

IF IN O------hr-t-iih

12.6 VAC{o-""Oo-.l1~

en
o
Z
o
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.f'l-1L.. 100kHz
INSULATED INN ER CONDUCTOR

OFCOAXCABLE

~~i;;~::~ TIME KUBE RECEIVER

FIG. 8-TEST SETUP for the 10-MHz frequency standard.

tograph in the opening of this article.)
The power consumed by the FET
transistors is minimal , and can be
tapped from the radio 's power supply
as long as it's less than 20 volts. .

Now you have to figure out where
to tap off the Time Kube's local os­
cillator and IF frequencies. Whether
you use Radio Shack 's Time Kube
12-158 , or the Weather Time Kube
12-148, the local oscillator and IF
connection points are the same . The
points are easy to locate if you have
Radio Shack's service manual show­
ing the schematic and the parts layout .
In both radios, the local oscillator is a
single-trans istor and crystal-con­
trolled. The tran sistor's emitter is the
best point to tap off the local-os­
cillator frequency. In both radio s , the
IF signal can be tapped off from AM­
detector Dl's cathode, which imme­
diately follow s the second (last) IF
transformer.

In constructing the main board,
you can use perforated construction

board and point-to-point wiring (if
you wish) as shown in Fig. 5. How­
ever, another alternative is to use the
foil pattern shown in PC Service. That
pattern is for the 3-output frequency
standard , and if you want to use it for
the I-output unit you have to connect a
jumper between pins 9 and 3 of IC2,
and leave the additional components
off the board.

A Parts -Placement diagram is
shown in Fig. 6 . Note that the parts
specified in the Parts List for use only
with the 3-output unit are optional . If
you leave them out, just be sure to put
a jumper between pins 9 and 3 of IC2 .
Also note , that the 3-30 pF variable
capacitor, C16, may need a bit of
customizing in order to make it fit on
the board. Just make sure that the
middle terminal , and one of the side
terminals, are soldered to the appro­
priate pad s. Figure 7 shows a pho­
tograph of the fully assembled PC
board .

If you use point-to-point wiring, it

FIG. 9-HERE IS THE PLL's 5-vo lt peak
TIL-compatible output.

is important to ensure that a good
ground is available all around the
board. That is best accomplished by
running a piece of thickly braided
shielding around the edge of the per­
forated circuit board . The braiding is ;H

tIlattached to the metal chassis by heavy JJ

screws at both ends , and at the center ~
of the perforated wiring board . The ~
component layout is not critical; how- <D
ever, lead lengths should be kept as ~
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TEMPERATURE CONTROLLED
CRYSTAL OSCILLATOR

10MHz TIME-BASE

FIG. 1Q-HERE IS A BLOCK DIAGRAM of a frequency counter. The ultimate accuracy of
your counter depends on the accuracy and stability of its time base.

short as poss ible (see Fig. 5). The
perforated wiring board should be
mounted in a metal box that is con­
nected to the power supply's ground .
For best results , an outside antenna
should be connected to the receiver to
ensure maximum signal strength .

Alignment
For alignment purposes, you will

need an osci llosco pe for waveform
analysis, and a plastic alignment tool
to adju st the trimmer components.

The first step is to balance the two
inputs to ICI . Connect the radio 's lo­
cal-oscillator output , but not the IF
output , to the main board via 50-ohm
coax cable . Adjust the balanc e poten­
tiometer (carrier null), R12, for a min­
imum- amplitude signal at pin 9 of
ICI. The reasoning behind that ad­
justment is quite simple . When only
one signal is input to a balanced mod­
ulator there is no heterodyning­
therefore , no sum-and-difference out­
put frequencies-and the original in­
put frequency is highly attenuated.

The seco nd step is to adjust the
free-running frequency of the PLL's
YCO to as close to 10 MHz as possi­
ble . That can be done using an os­
ci lloscope , by adj us ti ng tr immer­
capacitor C16so that the period of one

~ complete output cycle is 0.1 J-Ls .
Z
~ Testing
b Before attempting to lock onto the
~ actua l lOvMl-lz WWY signal, let 's
6 first test the IO-MHz Time Kube re­
o ceiver and the locking ability of the
Cf PLL circuitry. That way you know that
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the calibration system is working. If
you extend the receiver' s antenna and
the audio outpu t is unintelligible , the
chances are that WWV reception is
poor. In that case , you' ll want to use a
directional outdoor antenna, or possi­
bly try WWY reception at different
times of the day or night.

Figure 8 shows the test setup. The
frequency generator outputs a 100­
kHz square wave. By wrapping .the
insulated center conductor (that car­
ries the square wave from the gener­
ator) around the Time Kube's antenna,
the lOflth harmonic will be induc­
tively coupled to the radio's antenn a
input , whic h is tuned to 10 MH z.
Connect the Time Kube's local os­
cillator and IF outputs, via 50-ohm
coax cable , to the main board 's in­
puts. The Phase-Lock-Loop IO-MHz
square-wave output is then coupled to
CH-I of your oscillo scope using a 50­
ohm termination .

While triggering off the frequency
generator's lOa-kHz square wave on
CH-2, tune the generator in and out a
little . Eventually you will find a spot
whe re the l OsMl-lz harm onic is
picked up and the PLL output will
lock-up (the IO-MHz signal will be
displayed on CH-l). Adjust the PLL's
loop-gain trimmer, R1 6 , until the cal­
ibrator output can most easily lock
onto the IO-MHz input signal. The
PLL's lO-MHz output is a s -vo lt
square wave, as shown in Fig: 9.

Your frequency counter
A digital frequency counter is an

instrument that can measure the fre-

quency of any periodi c waveform-a
sine wave, a square wave , a triangular
wave, etc . Th e frequency of that
waveform is then shown on the coun­
ter 's digital display.

Figure 10 shows a block diagram of
a digital frequency counter. Keep in
mind that it's the counter's crystal­
controll ed reference oscillator (time
base) that will be calibrated. Once
calibrated against the WWY signal,
your counter can be used as a second­
ary reference source (now traceabl e to
NBS) to measure other repetitive
waveforms.

The input to the counter is fed into a
signal conditioner that outputs on e
electrical pulse per input cycle. Those
pulses having a constant amplitude
and width drive the decade counters
that follow. The signal-gate output
controls the length of time that the
main gate will allow the input pulses
to pass into the decade counters. For
example , when you set the counter for
O.IJ-Ls divisions, you're adju sting the
length of time that the signal gate
asserts the main gate . The frequency
counter's time-base oscillato r is used
as a cloc k, and therefore must be as
accurate as possible .

A counter 's accuracy is dependent
upon several factors, but it' s the time­
base generator that determ ines the ul­
tim ate accuracy of your measure­
ment. Quite often, the difference in
cost of one counter over another de­
pends on the quality of the time base.
You can consult the time-base specifi­
cations of your counter for its perfor­
mance data.



Tesla Coils!

night. The most stable propagation
occurs during the daylight hours and
during nighttime. (Most signal cor­
ruption occurs at sunrise and sunset,
when the ionosphere 's height above
Earth is moving either up or down.)
That movement causes a Doppler shift
in the WWV RF-carrier as it is re­
fracted back to Earth . The worst case
would yield an RF-carrier accuracy of
0.1 parts-per-million (± I Hz per 10
MHz), but usually the accuracy would
be much better.

Let's assume the WWV carrier's
worst-case accuracy is 0.1 part per
million . As a rule of thumb, to cali­
brate any device, your frequency stan­
dard should have an accuracy one
order of magnitude better than the
oscillator your calibrating . Therefore ,
because most moderately priced fre­
quency counters have a reference-os­
cillator accuracy from I to 10 parts­
per-million, the 1O-MHz WWV RF
transmission is useful as a calibration
signal. On the other hand, if your
reference oscillator is accurate to 0.1
part per million , or better, then the
WWV signal is not accurate enough
for your purposes. R-E

the "Letters" column of the June 1982
issue of Radio-Electronics takes the
position that: "WWV as received via
ionospheric propag ation is not accu­
rate enough to adju st the standard
contained in many of today 's moder­
ately priced frequency counters ." In
contradiction to that statement, con­
tacts at the Oscillator Characteriza­
tion, Time and Frequency Division ,
Center for Basic Standards at NBS in
Boulder Colorado say: "The WWV
signa l as received via ionospheric
propagation is accurate enough to cal­
ibrate moderately priced (be low
$250) commercial frequency coun­
ters ." Let's examine the reasoning be­
hind that statement.

The RF transmission at WWV,
which is controlled by their cesium
atomic clock, is transmitted on 2.5,
5, 10, IS, and 20 MHz , and has an
accuracy of at least I part per 100
billion at the time of transmission.
However, the RF wave propagates by
skipping between Earth and th e
ionosphere . The ionospheric skip is
principally caused by the F2 layer,
whose height and dens ity above Earth
varies at different times of the day and

Write for a catalog!
Wrtte for your copy of

Lindsay 's n ew Electrical
Books catalog and see for
you rself what you 've been
missing! Send $ 1.00 (US &
Canada) or $3.00 foreign air­
mail. We'll send your catalog
immediately! Write today!

Build Tesla coils, Induction
coils , Wlmshurst and other
lightning bolt generatorsl Re­
wind and repair motors! Design
and build electri cal generators I

" ....iiii!P Get high power from a uto alter­
nators! You' ll find qu ality books
on these topics and much morel

Wide Variety!
You 'll find plans and info on all
typ es of unusual equ ipme nt from
las ers to century-old induction .-JI~"-_
coils I Build equ ip me n t your
friends haven't even h eard oft

SHORTWAVE RADIO
~I~

Discover one of most In-B.~\IS\ f~ credible collections of electric- ~~n,,-,'lid" Ity and electronics books to
, ';"', V ·~ come along In years. You'll fmd
~ ~ scores of high quality new

-..:- ~- books and reprints of rare old
~.r:- ",-"'':- " books on building andcOllect-I
""'.. ~"" Ing old time radios Including ~.~

spark-gap transmitters , crys- . . »: \ \~

tal sets. regenerative and other I)f -
antique receivers. early teleph- B"~
ony and te levision, and mor el ~

Parts-per-million
Oscillator accuracy is usually ex­

pressed in parts-per-million (ppm), or
sometimes as a percentage. One ppm
is equivalent to I X IG-6, or I divided
by 1,000,000. That is equal to
± 0.000001.. To get the accuracy in
percentage, simp ly multip ly by 100;
that gives you ±O.OOOI% . If the
time-base has a frequency of 1 MHz,
and an accuracy of 1 ppm, then it can
be off by ± 1 Hz and still be within
specifications.

As another examp le, suppose that a
time base is specified as having an
accuracy of 5%. That percentage rep­
resented as a decimal is equal to 0.05,
or 5 parts per hundred, or 50 parts per
thousand, or 50,000 parts per mil­
lion. If you have a I-MHz time base
with an accuracy of 5%, then your
oscillator's frequency can be off by
± 50 kHz , and still be within specifi­
cations. That doesn 't sound too good
for a I-MHz oscillator, but if the time
base is an audio oscillator, then 5%
accuracy might be acceptable . In that
case, the accuracy is 50 parts per
thousand, or ± 50 Hz at 1 kHz.

The WWV radio transmiss ion
The most obvious sounds heard on

WWV are the pulses that mark the
seconds in each minute . At alternate
minutes during most of each hour, a
500-Hz or 600-Hz tone is broadcast.
A 440-Hz tone (the musical note "A"
above middle "C") is broadcast once
each hour, and can provide an hourly
marker for chart recorders.

There has been a controversy over
the ye ar s regarding whether the
WW V signal, as received via
ionospheric propagation, is accurate
enough to calibrate the reference os­
cillators used in today 's moderately
priced frequency counters. A letter
from John Henning that appeared in

Counter calibration
Now it's time to calibrate your fre­

quency counter. First , connect the
calibrator's 1O-MHz square-wave out­
put to the input of your counter, just as
if you were going to measure the fre­
quency of any other signal. Adjust the
counter's time-base trimmer until the
digital readout displays 10 MHz.
That's it! Your frequenc y counter is
now calibrated to the National Bureau
of Standards WWV 1O-MHz radio
transmission , and is accurate enough
to be used to calibrate your other test
equipment.
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WITH CIE,
THE WORLD

OF ELECTRONICS
CAN BE YOUR
WORLD, TOO.

MAIL
TODAYI

Zip: _

CIE
Cleveland Institute of Electronics, Inc.
1776 East 17th Street. Cleveland. Ohio 44114

MembeINHSC
Accredited Member National Home StudyCouncil

YEs... I want to learn from the specialists in electronics-CIE.
Please send me my FREE CIE school catalog, including details about
CIE'sAssociate Degree program, plus my FREE package of home
study information.

Name (print): _

Address: _

City : State:

Age: Area Code/Phone No.:__ / _

Check box for G.!. Bill bulletin on educational benefits :
D Veteran D Active Duty

r--------------------------------------------------
C IE Cleveland Institute of Electronics, Inc. ARE-113

1776 East 17th Street, Cleveland, Ohio 44114

INDEPENDENT STUDY
BACKED BY PERSONAL
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We believe in independent
study because it puts you in a
classroom of one. Soyou can study
where and when you want. At your
pace, no somebody else's. And
with over 50 years of experience,
we've developed proven
programs to give you the support

SPECIALISTS NEED
SPECIALIZED TRAINING.

It stands to reason that you
learn anything best from a
specialist and CIE is the largest
independent home study school
specializing exclusively in
electronics, with a record that
speaks for itself. According to a
recent survey, 92%of CIE
graduates are employed in
electronics or a closely related
field, When you're investing your
time and money, you deserve
results like that.

L ook at the world as it was 20 such study demands. Programs that START WHERE YOU WANT,
years ago and as it is today, give you the theory you need GO AS FAR AS YOU WANT.

Now, try to name another field backed with practical experience CIE's broad range of entry,
--that 's"grown-faster-in-those-20 years- -using-some-of-the-most- - - - - -intermediate, and advanced level- -

than electronics. Everywhere you sophisticated electronics tools courses in a variety of career areas
look you'll find electronics in available anywhere, including our gives you many options. Start with
action. In industry, aerospace, Microprocessor Training the Career Course that best suits
business, medicine, science, Laboratory with 4K of random your talents and interests and go as
government communications- access memory. Of course, if you far as you want-all the way, if you
you name it. And as high ever have a question or problem, wish, to your Associate in Applied
technology grows, electronics will our instructors are only a phone Science Degree in Electronics
grow. Which means few other call away. Engineering Technology. But
fields, if any, offer more career wherever you start, the time to start
opportunities, more job security, is now. Simply use the coupon
more room for advancement-if below to send for your FREE CIE
you have the right skills, catalog and complete package of

career information. Or phone us,
toll-free, at 1-800-321-2155 (in Ohio,
1-800-523-9109). Don't wait ask for
your free catalog now. After alL
there's a whole world of electronics
out there waiting for you.
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t 0, at which point the ZERO OUTP UT

pin oes high . That logical high is fed
back to the INHIBIT pin , causing all
further LOCK pulses to be ignored.
The count equence is now com­
pleted, but c be restarted only by
depressin g the tart button once
again .

Figure 6 shows how two PDDC's
can be cascaded to rna .e a down ­
counter having a count of 26. Notice
that the ZERO OUTPUTS of both I 's are
inputs to a logical AND gate that trig­
gers the INHIBIT control of PDDCl.
Also , the CLOCK sig nal of PDDC2
comes from the Q4 output of PDDC1.
When the start button is depressed,
counting action of the circuit is as
follows: The BCD number 2 (0010) is
loaded into the tens counter; the BCD
number 6 (0110) is loaded into the
units counter; after which, the CLOCK

inpu t signal is in itiated . PD DCl
counts down from 6 to 0 through the
first six clock pulses . But then, be­
cause both IC' s ZERO OUTPUTS are not
high, PDDC l is not inh ibited . In­
stead, it starts acting as a divide-by-IO

TENS

N-COUNTER
KBOOK

UNITS

FIG. 2-PDDC's HAVE PROGRAMM BLE CASCADABILlTY; the output is equal to the
sum of the individua l div ision ratios.

Programmable down-counter
Figure 5 shows a PDDC hookup

that will count down from a BCD
number loaded into the PRESET pins,
by depressing the 'start button . For
example, suppose the BCD number 6
(0110) is loaded via the start button .
On the arrival of each CLOCK pulse , the
IC co unts down one step, go ing
through the numbers 5, 4, 3, 2, I and ,
finally, on the arrival of the 6th pulse,

shifts down one co unt for each
po siti ve transition of the CLOCK

signal. Note however, as shown in
Fig. 4-b, that when the down count
reaches BCD 0 (0000), the next arriv­
ing clock pulse causes the counter to
jump to BCD 9 (1001).

Other features of the PDDC in­
clude the following: The CLOCK signal
can be disabled by a high level on the
INHIBIT control. A decoded ZERO OUT­

PUT goes high only when the Q4-Ql

outputs are in the 0000 state. Also , by
applying a high level to the LOAD pin ,
the counters are forced to take up the
BCD states of the PRESET inputs .

Presettable down-counters do more than you think.

four =
fOUT

---r

Preset truth table
Figure 4-a shows a PDDC 4-stage

synchronous down -counter, wh ich

BCD
THUMBWHEEl

SWITCH

LE T' S EXAM INE PR ESETTABLE DOW

countersrhow to'designfrequency'di ­
viders , frequency synthesizers , and
alpha-numeric displays.

Jam inputs
By feeding a binary number into

their PRESET pins-often called JAM

pins-s-those counter IC 's can be exter­
nally programmed to divide-by any
binary number: either Binary Coded
Decimal (BCD), or straight binary
form. For example, Fig. 1 shows a
Programmable Decade Down Coun­
ter (PDDC) having a BCD code fed
into its PRESET inputs via a thumb­
wheel switch.

The unique feature of the PDDC is
known as pro grammabl e cas ­
cadability . As shown in Fig . 2 , the
hundreds counter is set to divide­
by-2 , the tens counter is set to divide ­
by-6, and the units counter is set to
divide-by-3, which has an overall di­
vision ratio of 200 + 60 + 3, or 263.
On the other hand , Fig . 3 shows that
when conventional counters are cas­
caded with the same division ratios
they would, of course, have a resul­
tantof200 X 60 X 3, or 36,000 . We
see that the presettable-types output
the sum of the divi sion ratios, while
the conventional-types outpu t the
product of the divi sion ratios.

Practical PDDC's can be pro­
grammed by a variety of methods.
The two most common are electro­
mech anical programming via thumb­
wheel switches, and there's electronic
programming via microproce ssor
control.

FIG. 1-A PROGRAMMABLE DECADE
down-counter (PDDC) can count/divide
by any BCD number fed into its PRESET

pins.
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PDDC as a programmable freq ue ncy­
divider. Th e div ide-by-N code is fed
to the PRESET pins. The output of the
counter is taken from the ZERO OUTPUT

pin, and is coupled back to the LOAD

pin . Suppose the starting BCD
number 4 (0 100) has bee n loaded into
the counter. On the arrival of the 1st
CLOCK pulse, the counter decrements
to 3, on the 2nd pulse to 2, on the 3rd
pu lse to 1, and on the 4t h pul se to 0.
At which poi nt, the ZERO OUTPUT goes
high , and that loads the BCD number
4 (0 100) back into the co unters. Now
the who le sequence starts over again,
and the ZERO OUTPUT switches back
low. Thus , the co unter re pe ated ly
co unts by th e number se t on the
PRESET inputs , and the output (fro m
the ZERO OUTPUT pin) takes .theJorm of
a narrow pul se only a few hundred
nanoseconds wide .

Figure 9 shows a PDDC connected
as a simp le divide-by-IO co unter/di­
vider. The LOAD pin is gro unded, so
the PRESET codes have no effect and
the counter repeatedly cycles through
its basic BCD count from 9 to 0, and
then back to 9 agai n, and so on. The
outp ut is taken from the ZERO OUTPUT

ClK

b

IC2
ZERO PDDC2

'-L-'-'-'-'----' OUTClK INHIBIT

TIME-REfERENCE
INPUT PULSES

1_ COUNT I OUTPUTS BCD
SEQUENCE Q4 Q3 Q2 Q1 NUMBER
~n + l 1 0 0 1 9

n+2 1 0 0 0 8
n+3 0 1 1 1 7
n+4 0 1 1 0 6
n+5 0 1 0 1 5
n+6 0 1 0 0 4
n+7 0 0 1 1 3
n+8 0 0 1 0 2
n+9 0 0 0 1 1

f-- =-.0_ ,~O_ - 0- O. - 0-,-0_

FIG. 7-PDDC CONNECTED AS A programmable timer.

FIG. 6-TWO-IC (CASCADED) PROGRAMMABLE DOWN-COUNTER that is set for count
26 operation.

signa l fro m a fixed time-reference
source.

Frequency division
Figure 8 shows how to co nnect a

a

FIG. 5-PDDC CONNECTED AS a pro­
grammable down-counter.

FIG. 4-FUNCTIONAL DIAGRAM OF A PDDC. A 4-stage synchronous down counter is
shown in (a), together with its truth tab le shown in (b).

FIG. 3-WHEN CONVENTIONAL COUNTERS ARE CASCADED, the final output is equal to
the product of the individual division ratios.

counter, and counts down from BCD
number 9 (code 1001) on the arrival of
the 7th pulse, simulta neo us ly sendi ng
a sing le CLOCK pul se to PDDC2 as Q4

output switches high. Ten pul ses later
(on the 17th pulse), PDDCI sends an­
other CLOCK pul se to PDDC2 , causi ng
its ZERO OUTPUT to go hi gh . Ni ne
pulses later (on the 26th pul se), the
ZERO OUTPUT of PDDCI also goes
hig h, at which time the output of the
AND gate goes high , inhibiting further
counting action.

Figure 7 shows how to co nnect a
sing le PDDC as a programmab le
timer. The output goes hig h as soon as
the start button is depressed, but goes
low again after a programmed amount

~ of time . The circuit is the same as Fig .
Z 5, except that the final outp ut is inver­
a? ted , and the CLOCK signal is takeno from a fixed time -reference source (I
~ pul se/second). Lookin g back, Fig. 6
UJo ca n also be made to act as a program-
o mabie timer by similarly inverting its
-c
a: final output, and taking the CLOCK
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four = f,Nx N
=236kHz

IC2
POOC2

input of the phase detector. Con­
sequently, when the PLL is locked ,
the output -frequency of the YCO is
equal to N-times the reference fre­
quency; for example, ifN = 236 , and
the reference frequency = I kHz,
th en th e YCO fre que ncy o utput
equals 236 kHz, and also has crystal
accuracy.

45228/45268 down counters
The best-known family of CMOS

programmable (cascada ble) down­
counters is shown in Fig. 12; it is
composed of the 45 22B (decimal)
and the 4526B (binary) 4-bit Ie's,
which both have the same pin out.
Those IC 's are almost identical to Fig.
4 , except that the counters can be
synchronously set to the zero state by
forcing the MR (master reset) pin high.
The AN D gate is built into the ZERO

OUTPUT line, so the ZERO OUTPUT can
only go high if the CF (cascade feed­
back) pin is also high; that .enables
cascading without external gates .

FILTERi
~

PLL

PROG RAMMABLE
DIVIDE-BY-N

COUNTER

CRYSTAl- CONTROLLED
REFERENCE FREQUENCY

fiN =1kHz

FIG. 11-A PROGRAMMABLE FREQUENCY-SYNTHESIZER can be constructed using a
divide-by-N counter in conjunction with a PLL.

ICl
POOCl

CLK INHIBIT

FIG.10-TWO-IC (CASCADED) PROGRAMMABLE FREQUENCY-DIVIDER, set for divide­
by-24 operation.

Frequency synthesis
The main application of program­

mable frequency-dividers, as shown
in Fig. II , is in frequency synthesizers
when used in co njunction with a
(PLL) Phase Locked Loop. Notice
that the output of a Voltage Controlled
Oscillator (YCO) is fed , via the pro­
gram mable di vide-b y-N co unter, to
one input of a phase detector. The
other phase-d etector input is taken
from a (fixed frequency) crystal-con­
trolled reference generator. The phase
detector produces an output voltage
proportion al to the difference be­
tween the two input frequencies . That
voltage is filtered into a DC voltage ,
and fed to the YCO 's control input
that automatically adjusts the YCO's
frequency. When the output of the di­
vide-by-coiiriter"isti1e-sarrieas-the ref-­
erence generator, the PLL is said to be
locked.

Notice that in Fig. 11 , the output
frequency of the YCO is N-times the
value of the frequency reaching the

CLK IC1

D
POOC ZERO

LOA OUT
INHIBIT

pin, which remains low until the all­
zero count , when it pulses high for a
few nanoseconds.

Figure 10 shows how to cascade
two PDDC 's to make a programmable
frequency-divider. The ZERO OUTPUTS

of the two counters are inputted to an
AND gate to provide the LOA D action,
and the CLO~K signal of PDDC 2 is
derived from the Q4 output of PODC I.
For example, assume that at the start
of the count cycle the BCD number
24 (00 10,0100) is loaded into the
counters . For the fir st few counts,
PDDCI counts down from 4 to 0, and
then the ZERO OUTPUT goes high. How­
ever, because PDDC 2's ZERO OUTPUT

is low, the AND gate's output does not
go high; that would reload the coun­
ters. But instead, PDDCI reverts to
the normal divide-by-IO mode, jump­
ing to the 9 state , simulta neo usly
feeding a clock pulse to PDDC2 as Q4

output swi tc hes high. That action
continues until the arrival of the 24th
pulse , when the ZERO OUTPUTS of both
Ie's go high together. At that time,
the output of the logical AN D gate goes
high (for a few nanoseconds), and re­
loads the BCD number 24 back into
the counters . The whol e sequence
then starts over again.

FIG. 9--PDDC CONNECTED AS A decade
frequency-divider. The LOAD pin is
grounded, so the PRESET pins have no
effect on the circuit, consequently, the
counter cycles through its basic decade
count, from 9 to O.

FIG. 6-PDDC CONNECTED AS A PRO­
grammable frequency-divider. The PDDC
counts down to 0000 from the PRESET

inputs-the ZERO OUTPUT pin is a narrow
pulse of a few nanoseconds:
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bit (or two 4-bit words) binary coun­
ter. Both types of counters clock down
on the positive transition of the CLOCK

sign al .
Cod es that are applied to the eight

+v

lrsTART
SI r-'=-----"-""~~;:-=-;:,,---,

o 3

"=' 6

Rl
10K

ICI
401028

OR
401038

OUTPUT
l PULSES I

START NTHPULSE

____ 2.
a

_

PRESET INPUTS

P8 P7 P6 P5 P4 P3 P2 PI

fiN
fouT=N

l OAD

ICI IC2 CF
4522B ZERO 4522B

OR OUT OR
4526B 45268 ZERO 12

04 OUT
MR INHIBIT MR

10 10

"=' "='

ICI
4522B

OR
4526B

CONTROL INPUTS lOAD
ClR Ai: Si: INH MODE ACTION

1 1 1 1 SYNC INHIBITS COUNTER
1 1 1 0 SYNC COUNT DOWN
1 1 0 X SYNC lOAD ON NEXTCl K PULSE
1 0 X X ASYNC LOAD ASYNCHRONOUSLY
0 X X X ASYNC CLEAR TO MAXIMUM COUNT

CLK 1

INHIBIT- 3

SYNCHRONOUS
lOAD

ASYNCHRONOUS
LOAD

INPUT
PULSES

the Q outputs typica lly available on
other counter IC 's. The truth table in
Fig . 15-b is common to both IC's. The
40102B is a 2-decade BCD down­
counter, while the 40 103B IC is an 8-

b

FIG. 15-FUNCTIONAL DIAGRAM (a) AND TRUTH TABLE (b) of the 40102Bdual -decade
and 401038 a-bit binary down-counters.

FIG. 13-TWO-IC (CASCADED) PROGRAMMABLE DOWN-COUNTER using the 4522B or
4526B.

FIG. 14-TWO-IC (CASCADED) PROGRAMMABLE FREQUENCY-DIVIDER us ing the
4522B or 4526B.

+ 3-18V
/ PRESET;NPUTS '" t
, -, ,-, ...., ,-, ,,,

.. --t 2 1--'114 I-- tl 11 1--'1 5 1-- '1 161---,
I ,_, '_' "_' ,_J' ,_ , J

I P4 P3 P2 PI +V I
I I

,1, 45228 OR 45268 I

I,T" lOAO 4-StAGE MR~~~~R ,Ii\
I~ DOWN , 10,
I COUNTER r

{~, CLK I
'T' I

: :
I I
~ I

( 4' ZERO I
' .. ' INHIBIT OUT , ...,

: 121
I CASCADE ' T'

(I~'J FEEDBACK .. :
,~, .
l :
: 04 03 02 01 GND I
I , - , , -, , - , , -, ,-, I
L_-t 1 1-- ~ 1 51---I 9 1---1 7 ....- ... 8 >-_J

,-" '-'v ' -' '-~ ~

BCD OUTPUTS

FIG. 12-THE 4522B (DECADE), AND
4526B (BINARY) programmable down­
cou nters. Those are the same as the
PODC counters except that the AND gate
that's used when cascading IC's is inte­
grated into the IC.

401028/401038 down counters
Each IC in the 40102B and 40103B

famil y of devices (see' Fig . IS-a )
effectively act as a pair of presettable
4-bit down counters , cascaded in a
sing le package . The ZERO OUTPUT that
goes low under the zero-count con ­
dition is the only externally available
counting signal. That's in contrast to

The 45228 and 45268 can be used
in the sa me ways as the counters
shown in Figs. 5 to II , except that the
MR pin is normally grounded, and the
AND gate is built into the IC . When
tho se IC's are used alone, the CF pin
must be tied high to enable the ZERO

OUTPU T . When cascading two or more
IC's , tie the ZERO OUT PUT of the Most
Significant Di git (MSD) IC to the CF

pin of the IC that is used for the next
most significant digit, repeatin g the
process until the Least Significant
Digit (LSD) IC is reached . Figure 13
show s the hookup for making a 2­
stage pro grammable down-counter,
and Fig . 14 shows the connections for
a 2-stage programmable frequency­
divider.

When using those IC's, notice that
-allu lfusell-input , inclm:ling-PREsET ,
must be tied high or low, as appropri­
ate. Also , the outputs of all internal
counter stages are available throu gh
the Q output pins , enabling the coun­
ter states to be decoded by using exter­
nal circuitry.

(/)
o
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I­o
W
-.J
W
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OUTPUI

OUTPUT

IC3

ClK ZERO OUT

INHIBIT

IC3

IC2

ClK ZERO OUT

INHIBIT

IC2

INH. ZERO OU-r.--~

ClK

ICI

Cl K ZERO OUT
INHIBIT

+ v

S[ 15

14 fiN
ZERO OUT""':'4-· four =N+1

IC1

INH. ZERO OUT

ClK

INPUT
CLOCK

3

INH

clocking that's needed when used for
high- speed applications.

lEAST
SIGNIFICANT

WORD

FIG. 18-METHOD OF RIPPLE CASCADING 401028 or 401038 counters.

INPUT_~o-------._..-- _+_---'
CLOCK

FIG. 19-METHOD OF SYNCHRONOUS CASCADING 401028 or 401038 counters.

IC1
401028

OR
401038

MOST
SIGNIFICANT

WORD

ClR

ClK

15

+ v

.MOST lEAST '
SIGNIFICANT SIGNIFICANT + v R1 START

WORD WORD
10K ..J:..

+ v
16 S1 0~

15

2 IC1 Ii[ 9

401028
TIME- OR 14

REFERENCE ClK 401038 ZERO OUT OUT
INPUT PULSES J L

8 START NTfl PULSE

FIG. 16-PROGRAMMA8LE TIMER using a 401028 or 40103B.

FIG. 17-PROGRAMMABLE FREQUENCY DIVIDER (divide-by-N +1).

PRESET pins of those IC 's can be load-
ed asynchronously by pullin g the AL
pin low, or synchronously on the ar­
rival of the next CLOCK pulse by pull­
ing the SL pin low. When the CLR
input is pulled low, the counter
asynchronously clears to its max­
imum count. When the INH control is
pulled high , it inhibits both the CLOCK
counting act ion , and the ZERO OUTPUT
action . The INH control thereby acts as
a CARRY-IN pin for cascading counter
IC applications .

Figures 16 to 19 show four ways of
using that family of presettable down­
counters . Figure 16 shows the connec­
tion for making a programmable 8­
bit , or 2-word timer, or down-counter.
Figure 17 shows the circuit of a pro- the basic logic technique shown in
grammable frequency-divider that has Figs. 20-b and 20-c. The decod er out-
divide-by-(N + I) operation. Its ZERO puts that are high (logic-I in the de-
OlJTPUT-going- low for one fiillc locK- - Oe co Cfe=rs=-- - - - - - - - - - -iired code state are fed directly to the
cycle under the zero-count condition . Most of the counter/dividers that input s of a 4-input AND gate, and those
True divide-by-N operation can be we 've looked at have 4-bit coded out- that are low are fed through an inver-
obtained by tying SL high and con- puts, which take the standard code ter. If BCD numbers are to be de-
necting ZERO OUTPUT to AL; the output forms shown in Fig . 20-a. Thu s , coded, and the numb ers fall between
pul ses will have widths of only a few when the counters are in the BCD-5 2 and 7 inclusive , the Q4 code can be
hundred nanoseconds. sta te, they have an output code of ignored , and a 3-input AND gate ca n be

Finally, Figs. 18 and 19 show the 0101. When in the BCD-7 state, they used .
basi c connections that are used to cas- have an output code of 0111 (read with If more than three code states are to
cade 40102B or 40103B stages in Q4 to the left ). Individual output be decoded , it' s eco nomical to use
large-word programmable applica- states of the counters c_an eas ily be dedic ated CMOS decoder IC' s , such
tions. Figure 18 shows the counter decoded and used for driving external as the 4028B , 4514B or 45 15B. The
hookup for the full y synchronous display unit s or control lines , by using 4028B in Fig. 21 is a 4-bit BCD -to-

Decimal decoder that has direct de­
coding of the ten possible input BCD
numbers 0 to 9 inclu sive. Only one of
the ten decoded outputs will go high
with the remainin g outputs low. The
4514B and 4515B in Fig . 22 are full 4­
bit binary decoders having an indi vid­
ual output for each of the sixteen pos­
sible code numbers . The 45 14 has
active high outputs; that means that
all outputs are low except the decoded
line , which is high. The 4515B has
active low outputs . Tho se IC's are
considerably more sophisticated than
the 4028B type, and they have their
FOLLOW/LATCH control on pin- I, and
they have a DECODEINHIBIT co ntrol on
pin-n o

When the DECODE INHI BIT pin is
brought high , all decodin g functions
are disabled ; it drives all output s low
in the 4514B, or all outputs high in the
4515B , irrespective of the states of all
other pins. When the FOLLOW/LATCH
pin is high , the Ie's act as stra ight
decoders; but when the pin is pulled
low, it latches the prevailing input
code into memory and retains it , irre­
spective of the subsequent states of C.D

co
the input code. C.D
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The 541lB is an easy IC to use . It
has 4 pins as a BCD input, an output
driving pin for each of the seven LED
seg ments , and only three input con­
trol pin s. The LAMP TEST input pin is
normally tied high ; whe n pull ed low,
it turn s on all, seven segments of the
display, irrespective of the input code .
The BLANK input pin is also normally
tied high ; when pulled low, it turn s off
all display segments, irrespective of
the input code . The STOR E contro l en­
ables the IC to have either transparent
or latched decoder operat ion . When
STOR E is low, the IC has transpare nt
deco ding of the BCD inputs . When '
STORE is switched high , the BCD in­
put that is present at the moment of
switching is latched into an internal
memory and then decoded . That BCD
nu mber is hel d as lon g as STO RE

remains high .

7-segment LCD drivers
Th e 7- segment LCD 's (Li q u id

Crys tal D isplays) have the same for­
mat as LED types, exce pt that their
common pin is known as the back-

FIG. 24-THE 45118 8CD-TO-7-SEGMENT
LatchlDecoder/LED-Driver. This single IC
has the combined capability of a 4-bit data
latch, a 8CD-to-7-segment decoder, and a
transistor-driver output for LED displays.

The most popular CMOS IC for
driving 7-segment LED displays is
the 45 11B BCD -to-7-segment de­
coder/LED-dr iver, shown in Fig . 24 .
That IC is ideally suited for driving
common-cathode displays because its
outputs can each source up to 25 mil­
liamperes of current.

c

b

010-- --1'- - ......
(120-- --1
(130-----l

(14

FROM DRIVER

a

FROM DRIVER
c

4·BIT
BINARY
CODES

rc. 23-THE 7-SEGMENT LED (OR LCD)
DISPLAYS have the standard segment for­
mat shown in (a). The LED types are avail­
able as either common-cathode (b), or
com mom-anode (e) types.
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DECIMAL 04 03 02 01

0 0 0 0 0
1 0 0 0 1
2 0 0 1 0
3 0 0 1 1
4 0 1 0 0
5 0 1 0 1
6 0 1 1 0
7 0 1 1 1
8 1 0 0 0

_____J_________1..__ ---_Q_--- ____L ____L _
10 1 0 1 0
11 1 0 1 1
12 1 1 0 0
13 1 1 0 1
14 1 1 1 0
15 1 1 1 1
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GND
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o
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BCD-to-7-segment decoder
The BCD outputs of decade coun­

ters can easily be decoded and used to
drive 7-segment (light Emitting Di ­
odes) LED 's , or (Liquid Crystal Di s­
pl ays) LCD 's , by using sui ta ble
decode r/driver JC 's . 111e 7-segment
displays have the standard format and
pin notations shown in Fig . 23-a , with
each LED segment having its own
individual pin. LED 7-segment dis­
plays are availab le in either common­
cathode form show n in Fig . 23-b , or
common-anode form shown in Fig .

FIG. 22-PINOUT OF THE 4-81T 81NARY
(1-of-16) decoders, the 45148 (active-high
output) and the 45158 (active-low output).

FIG. 21-PINOUT OF THE 40288 bed-to­
decimal (1-of-10) decoder.

FIG.20-THE CODED 04-01 OUTPUTS of a 4-bit counter are shown in (a), while (b) and (e)
show how to decode the numbers 5 and 7, respectively.
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<111 0 BP105-ANTENNA
PROJECTS. . . . $5.5 0.
Pract ical antenna designs
including active. loop, and
lerrite types that are simple
and inexpens ive to build ,
yet perform well. Also in­
cl uded are antenna ac­
cessories.

<III 0 BP132-25 SHORT­
WAVE BROADCAST AN­
TENNAS . .. $5.50. Good
antennas can be inexpen­
sive . Here's 25 d iffe rent
ones ranging from a simple
dipole. through helical de­
signs to a multi-band um­
brella.

<III 0 BP91-INTRO TO RA­
DIO DXING. . .. $5.50. Ev­
erything you need to know
about radio DXing and how
you can get into this fas­
cinating hobby area.

25 SII"I'lPI. Indoor

o BP136 -25 INDOOR .... ::~,::dO'"
AND WINDOW ANTEN­
NAS . . .. $5 .50 . If yo u
can't put up a conventional
antenna because of where
you live, one of these 25 de­
signs is likely to solve your
problem and deliver great
reception.

IntemaUon.1
Radio Sta tion.
Quid .

.. . . $5.50. Shows how to
build 25 antennas starting
with a simple dipole and
working on up to beam. tri­
angle and even a mini rho­
mbic.

TV, RADIO
COMMUNICATIONS

o BP155-INTL RADIO ~

STATIONS GUIDE . . . .
$6.95. New edition lists sta­
tion site. country, frequency,
ERP prov id es lor thou ­
sands of short wave radio
sta tions . Nine sectio ns
cover a variety of broadcast
services.

MAIL TO: Electronic Technology Today Inc.
P.O. Box 240
Massapequa Park, NY 11762-0240

SHIPPING CHARGES IN USA AND CANADA

$0.01to $5.00 $1.25 $30.01to $40.00 .$5.00
$5.01to 10.00 $2.00 $40.01 to $50.00 .$6.00
$10.01to $20.00 .$3.00 $50.01 and above .$7.50
$20.01to $30.00 . $4.00
SORRY, No orders accepted outside ofUSA and
Canada
Total price 01 merchandise $ _
Shipping(see chart) $ _

Subtotal . . . . . $ _
Sales Tax (NYS only) $ _

TotalEnclosed $ _

Name _

Address' _

I City State ZipL.. _
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b

driven form a symmetrical externa l
square wave. The BLANK pin is nor­
mally grounded; that pin blanks the
entire display when pulled high . The
STORE control causes transparent de­
coding when pulled high , or causes
latched decoding when pulled low.

In conclusion, all of the devices
that we have discussed in this article
are intended for use in fairly simple
applicatio ns such as the ones shown.
For dedicated applications such as fre­
quency meters , or digital clocks, you
should consider the potential applica­
tions for the special VLSI IC's. R-E

DC component. In that LCD driving
system, when a segment is turned off,
it is simply shorted to the backplane of
the display.

The most popul ar CMOS IC for
dr ivin g 7- segm en t LCD 's is th e
4543B BCD to 7-segment decoder/
LCD -dri ver, wh ich uses the bridge
power-supply techn iqu e . Figure 26
shows the 4543B. That device has to
have its PHASE pin connected to the
backplane of the display, and must be

I A I B I A I B I
+ lOV

PHASE~ GND
, I I I ' + lOV

OUTPUTJL]U
I , , I , GND
I I I I ' BP+ lOV

~~~~~; D . n [B ACKPLANE
VO LTAGEJ---U ---U VOLTAG E

BP-1 0V

+ 10V

SQUARE
JL

WAVE
INPUT
a

1OF7 SEGMENTS

~ - BACKPLANE

PHASE

16t +
V

LCD DISPLAY16

a{- ' 1
a 'blBCD •. ---...,. B b

INPUTS · __ C c
ICl

d
+ V~ ---...,. 0 4543B

1 9 ,1R1 e
10K

1 STORE I

,..-l: BLANK 9

GND PHASE
, d

ORE ~ t 6 BPt

is turned on using the bridge supply,
the segment and backplane are driven
by antiphase square waves. The re­
sulting voltage across the LCD is AC
as far as the display is concerned; it's
the value of segment voltage relative
to the backplane voltage that is impor­
tant. Lets examine how that works . In
Fig. 25-b, part A of the waveform
shows the segme nt to be 10-volt s
positive to the backplane; in part B, it
is lO-volts negative to the backplane .
Th erefore , the LCD is effective ly
dri ven by an AC signal with a peak­
to-peak value of20 volts, and with no

•SQUARE-WAVE J
INPUT

FIG. 26-THE 4543B BCD-TO-7-SEGMENT Latch/Decoder/LCD-Driver. The decoder out­
puts (a-g) are connected directly to the LCD display.

OUTPUT

U
ST

FIG. 25- VOLTAGE-DOUBLING BRIDGE METHOD of driving Liqu id Crysta l Displays
(LCD). A square wave is inputted to the phase inverter and backplane (BP) shown in (a).
That creates an AC vo ltage across the backplane shown in (b) .

plane (BP). LCD's must be driven by
AC signals that have virtually no DC
components . In practice , the.AC sig­
nal takes the form of a square wave
with a frequency in the 30-Hz to 200­
Hz range .

Old-style LCD drivers relied on the
use of dual power supplies to provide
the AC drive . Modern types, however,
use the bridge-su ppl y technique ,
shown in Fig. 25-a , to provide the
necessary AC drive . When a segment
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ARDWARE

HACKER
HOlV-an alternative viewpoint

White noise softwa re
Top octave generators

High definition te levision
Pseudorandom sequences
Elect ronic music resources

MANY THANKS FO R A LL THOSE CALLS

and lett ers I got on th e patents and
patent ing topics th at we cove red
back in t he Octobe r issue. Of th e
415 respon ses to date, far and away
t he majority were in th e " rig ht on"
or else the "if only I had known
that six years ago" category, and I
thank yo u fo r them.

You' l l be seei ng other v iew­
po in ts on that fro m t ime to time
ove r in the letters co lumn . Since
argui ng one-o n-o ne in the lett ers
col umn is ju st not my usual sty le,
I'll repeat our key point here-For
most of yo u hardwa re hacker s
most of t he ti me, any invol vem ent
w hatsoever w it h patents and pat­
enti ng w il l almost certainl y prove
to be a monumental waste of ti me,
energy, and mon ey-not to men­
tion the resulti ng headach es.

The overw he lming evide nce fo r
that is based on (A) my li fetime of
expe r ie nce di rectly involving in­
vent io ns, patenting, creat iv ity, de­
sign, and product development ;
(B) the independe nt and very tho r­
o ug hly do cum ented t h i rd-pa rty
studies of pate nt prod ucti vi ty; and
above all, (C) t he dozens of horro r
sto ries fro m current Radio -Elec­
tron i cs hard w ar e hacke rs w ho
have already gotten ground in to
hamburger by all of the absurdities
that surro und the patent process
today.

I am sorry if I d id offend one or
two patent atto rneys, and one or

~ two ot hers w ho seem to be per­
z sonally p rof it ing fro m this very sor­
~ ry state of affairs . I also exte nd myo apo logies to the ir BM W dea lers.
~ We l l, now t hat we got t hat
6 ho rn et's nest kicked o ut of t he
o way, let 's take a sw ipe at ano the r
C? one. Which invol ves.. .
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High definition television
The FCC recently mand ated that

all th e fu tu re high-resolut ion vid­
eo images don e in this co unt ry w ill
have t o b e NTSC- compatibl e.
NTSC (w hich I jokin gly def ine as
Never The Same Colo r) has bee n a
thirty-year-old compromise whi ch
never wo rke d prop erl y. It was lon g
ago f lushed by all of th e person al­
co mputer manu facturers.

Beside s its bein g monumentally
stupid, insanely prot ect ionist , and
incred ib ly hindsighted , this ruling
is precisely the same as asking a
conso rt ium of troll ey-car manu fac­
turers to dictate a mand atory new
standard fo r th e person al vehic­
ular transport of the nineti es.

A ny di sin t erest ed o u ts ide r
mi ght concl ude th at a new gene ra­
t ion of full y di gi tal and in tern a­
ti onally standard "35 millimeter
th eater quality" interactive hom e
vid eo with eight multi-lingual ste r­
eo aud io channels is an obvious
p ro d uct t hat sho uld have a t re­
mend ou s world-w ide dem and fo r
th e next severa l decades.

Where wo uld the programm ing
for t rue HDTV come from? Well (1)
f rom local cable systems; (2) fro m
upcomi ng gene rations of vi deo­
tape rentals; (3) from video-tape
owne rshi p; (4) fro m home video
cameras; (5) from satellite recep-

NEED HELP?
Phone or write your Hardware

Hacker questions to:
Don Lancaster
Synergetics
Box 809-RE
Thatcher, AZ 85552
(602) 428-4073

ti on ; and at least in several ot he r
co unt ries, (6) fr om direct -broad­
cast satell ites that go st raight to the
end-user.

While only minuscul e at pres­
ent, I fee l th at a (7) inter acti ve
comp uter-based Hyperm edi a w il l
eventually become a most domi­
nant sou rce for HDTV pro gram­
m in g. Once a HDTV sta nda rd
exists, all of those major pe rsonal
compute rs supp liers are li kely to
ado pt it , eliminat ing th e art ificial
gulf betwee n hom e v ideo and
hom e comp ut ing, alo ng with that
pl eth ora of l e ss-tha n -H DTV
monitor standa rds that exist to day.

What abo ut (8) network-b road­
cast TV? At best , that wo uld be a
di stant and eight h-rate source for
the HDTV program material, and
could be ignored ent irely.

I person ally feel th at th ere has
not been anything worth watchin g
on network-b roadcast TV fo r the
last twe nty yea rs, and ce rta in ly
noth ing wo rth improving th e def i­
ni ti on of. To allow those peopl e to
enforce a lower qu ality and non­
in tern ation al poor patchwork " un­
standard" at the expense of the ul ­
t imate videophi le is un thin kabl e,
in excu sabl e, and an o ut r ig ht
atrocity.

As w it h streetcars, there comes
a time w hen it is a good idea to tear
up the t racks.

Furth er, virt ually all of the HDTV
rece ivers wi ll now incl ude a mi cro­
processor, a new frame grabber,
great heaping bunc hes of addi­
t io nal RAM memory, and possib ly
even a di gital signal processor.

W hic h means that real-time vid­
eo compressio n and decom pres­
sio n sho uld be fai rly cheap and
simple to add to virtually any tra ns-
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NEW FROM
DON LANCASTER

UNLOCKED SOFTWARE

PostScript Show & Tell (lie/Mac/PC) 39.50
Intro to PostScript VHS Video 39.50
PostScript Perspective Draw 39.50
PostScript Printed Circuits 39.50
PostScript Technical Illustrations 39.50
PostScript Work in Progress 39.50
PostScript BBS stuff 19.50
Absolute Reset lie & lie 19.50
AppleWriter/Laserwrit er Utilities 49.50
Enhance I or II Companion Disk 19.50
AppleWriter CB or Assy CB Disk 24.50

HANDS-ON BOOKS
Hardware Hacker Reprints II
Ask The Guru Reprints I or II
CMOS Cookbook
TIL Cookbook
Active Filter Cookbook
Micro Cookbook vol I or II
Enhancing your Apple I or II
AppleWriter Cookbook
Apple Assembly Cookbook
Incredible Secret Money Machine
PostScript Cookbook (Adobe)
PostScript Ref. Man. (Adobe)
PostScript Prog. Man (Adobe)

74HC86 or softw are equ ivale nt

FREE VOICE HELPLINE
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advance clock b 74HC573 or software e uivalent

FIG. 1-A SIX-STAGE PSEUDORANDOM sequence generator produces 63 six-bit binary
numbers in an apparently random, yet exactly repeating order.

Pseudo-random sequences
I have lon g been fascin ated wi th

both rand om and pseudorand om
numbers and th eir gene ratio n .

Truly rand om numbers are quite
difficult to gene rate, and it is very
easy to in troduce all sorts of subt le
bias into them. O ne fact that many
hardware hacker s refu se to accept
is t hat vi rtu ally any and all attempts
at makin g some t h ing more ran­
dom will nearly always have th e
exact o ppo si te of t he in tended
effect.

A pseudorandom seq ue nce is
some lon g st ring of numbers th at
event ually w ill exact ly repeat , bu t
any short portion of whi ch wi ll ap­
pear to tall y rand om , and appar­
ent ly ob ey all th e rul es of random

mi ssion medium. Thu s, we mi ght
easi ly end up with HDTV tr ansmi s­
s io n b andwid th s th at ar e
ridiculously lower than th e pr es­
ent NTSC standards.

Most newer HDTV di splays will
probably be able to accept o lde r
NTSC, PAL, RGB, or SECAM pro­
gra m inpu ts, and eve n sp ruce
th em up a tad before di spl ayin g
them . The key qu estion iswh eth er
an older NTSC televi sion set that
in advert entl y got plu gged into
some HDTV program source has
to be able to display something
vi ewabl e. Th e present rulin g
makes about as mu ch sense as re- number di stri bu ti ons. Th e co n- all of th e states to prove th at, sure
quiring t hat all CD-ROM di sks be cept of " no ise that repeats" is es- eno ugh, sho rt samples do app ear
ab le to ou tput low-fidelity aud io pecially handy for industri al test- random , even though th e wh ol e
when played with a cactus needl e ing, for military radars , for security sequence does repeat once each
on a 78-RPM turn table. syste ms, and fo r such things as a 63 clo cks. I used th at back in my

As'per·usual-;- l-do·we lcome·your- -re7 de"al-oft he-s-a-m-e-carcfli ana i~-Psyctone proj ect , wh icf see ms
co m me nts o n thi s. In fact , let 's compute r game or simulat ion. like eons ago, in the "go lden age"
have us another co ntest. Wri te me To gene rate a new pseudoran- of Popular Electronics.
with yo u r thoughts on HDTV. dom sequence, you can use, of all You can create up to fou r related
Th er e will ' b e a ll th e u sual th in g s, a p seudorandom se - maximal-l ength sequences, a " for-
Incredible Secret Money Machine quence generator. Golly gee, Mr. ward " on e and its co mp le me nt,
books for th e best dozen o r two Scie nce . and a " backward" on e and its com-
ent ries, wi th an all expense paid To do that, yo u tak e a plain old pl ement. There is one big gotc ha:
(FO BThatch er, AZ) tinaja qu est for hardware or softwa re shif t register. You mu st never start wi th th e "all
two for the best ent ry of all. Natu- You th en w ill choose a few of th e
rall y, you do not have to agree with o ut pu ts and XO R (exc lus ive-on)
me, but th e more t ho ught-o ut and th em togeth er and use th e result-
t he more coherent your written re- ing on e or zero as an input fo r th e
spo nse, the better will be you r next clocking cycle.
odds of winning. One of two th ings is lik ely to

Do send your ent ries directl y to happen . If yo u pi ck th e w ron g
me per th e Need Help? box, rather fee dback combinati o ns, th en th e
th an over to th e Radio-Electronics shift register will short ly hang in it s
ed ito rial off ices. And, hey, no fair all-ones or all-z eros state. But with
send ing th e " right on" responses ju st th e r ight co mbi nat io n, th e
to me and th e " up yours" o nes shif t regi ster will become some
ove r to th e letters co lumn. so rt of a counte r of som e length ,

that goes th rou gh a series of co unt
values in a repeatin g and predi cta­
bl e order.

The trick is to pick out th e lon­
gest possibl e sequence length for
any shift register by finding ju st
th e right " magic" feedback com­
bination s.

That is called a maximal length
seque nce and it's always one less
than th e total possibl e number of
sta tes i n th e regi st er. Short er
gro upi ngs within on e ortho se
maximal length sequences will ap­
pear to be rand om and obey most
of th e prop erti es of real rand om
numbers.

Figure 1 shows yo u a six-stage
pseudorand om gene rato r th at will
ge ne rate a seq ue nce th at is 63
counts long. You mi ght like to li st
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ELECTRONIC MUSIC
RESOURCES

AUdio Amate ur
Box 576
Peterborough, NH 03458
(603) 924-9464

Devtronix Organs
6101Warehouse Way
Sacramento, CA 95826
(91 6) 381-6203

Electronic Musician
19725 ShermanWay, Ste 160
Canoga Park, CA 91306
(818) 709-4662

Keyboard
20085 Stevens Creek Blvd
Cupertino, CA 95014
(408) 446-1 105

Journal AES
60 East 42nd Street, Rm 2520
New York, NY 10165
(211) 661-2355

Journal ASA
335 East 45th Street
New York, NY 10017
(212) 661-9404

Mix Bookshelf
6400 Hollis Street #12
Emeryville, CA 94608
(415) 653·3307

Music, Computers & Software
190 East Main Street
Huntington, NY 11743
(516) 673-3243

FIG. 2-HERE ARE THE "MAGIC" FEEDBACK connections for many maximal length
pseudorandom sequences. If two feedback numbers are shown, you XOR (exclusive-or)
them together. If four numbers are shown, you XOR by pairs and then XOR the two
intermediate results. Either hardware or software may be used.

(J)

o
Zo
a:
f­o
UJ
--l
UJ

6
o
<t:
a:
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Music Technology
22024 Lassen Street, Ste 118
Chatsworth, CA91311
(81 8) 407-0744

Musician
1515Broadway
New York, NY 10036
(212) 764·7300

Rolling Stone
8500 Wilshire Blvd, Ste 926
Beverly Hills, CA 90211
(213) 659·1242

Speaker Builder
Box 494
Peterborough, NH 03458
(603) 924·9464

ze ros" state or yo ur ge ne rato r will
h an g , p erman entl y o ut p u tt i ng
zero s.

Fo r many uses, yo u' ll want to
use mu ch lo nger seq ue nces. Fig-

u re 21ists th e magic feedback co m­
bination s n eed ed for variou s
maximal -length sequen ces. A very
few of th e lon ger on es aren 't
" qu ite " maximal , but they are th e
best that anyone has eve r found so
far.

A very interest in g pseudoran­
dom ge ne rato r for co m put er use
appears in Fig. 3. Thi s is a 31·stage
regi st er, g iv ing you a seq ue nce
length of 2,147,483,687 before it re­
peats. Yet, it is abl e to deli ver an
apparently random o ne o r ze ro in
40 mi croseconds o r less w ith most
personal co mpute rs.

Th e all time whiz- bang ex pe rt
o n random o r pseudo random any­
thing is Don ald Knuth in hi s Art of
Computer Programming vo lumes .
Th ey are avail abl e at any large
techni cal library. I've also go tten
into th at rath er exte nsive ly in my
A p p le Asse m b l y Coo k boo k,

where you will f ind seve ral way s
around th e fat al flaws in that Ap­
pl esloth random-number gene r­
ato r, along with lots of useful way s
to gene rate and test rando m and
p seudorandom numbers of any
size .

A white noise source
As a quick and dirty examp le of a

31-st age p seud orandom ge ne r­
ator, Fig . 4 shows you a short ma­
chin e-lan gua g e rou tin e t h at
makes an Appl e II c, li e, o r II gs
sound as if it is fr yin g it self in its
ow n grease. I'll leave it up to you to
dream up some of the more fi en­
di sh and unu su al u ses fo r t h is
sho rt code module.

On eve ry bin ary o ne , th e speak­
er co ne gets whapped , whil e it
stays where it is o n a zero . As
show n, th e co de is very slig ht ly
pinki sh, rathe r than a pure white



spea ker cone all the way in or out.
Thu s, you can easi ly gene rate a

pure ton e, as w ell as tw o o r three
appa rent notes at o nce by usin g
that simple techniq ue .

Now, it is easy to p ick words at
random and li sten to the results,
bu t how do yo u purposely design
yo u r selected word for th e desir­
ab le harmonic st ructure?

Fourier series anyone?

noi se. I'll let yo u ad d th e few ext ra
bytes need ed to eq ual ize the tim­
in g so each loop tak es exact ly th e
same time , regardless of when th e
co ne gets moved .

You can use simi lar co de to ex­
p l o re o t he r p seud or and om
len gth s. As th e len gths get shorte r,
yo u will f ir st note so me struc tu re.
For even shorte r len gth s, actua l to­
nal co lo r w ill resul t.

And here's so meth ing not quite
related that yo u mi ght like to pl ay Resources for electronic music
with: If youtakeany old 30-bitdig- As w it h any o t her fi eld , th e
italwordandwhopthe speaker on bo o k st ores, tech journ al s, an d
the o nes and not w hop it o n the pop u la r magazin es t hat se rv ice
zeros, different timb re, o r t onal elect ro n ic music interests are yo u r
va lues will result d ep endin g o n start ing place. It also helps if yo u
the st reng ths of th e harmonics you can carry a tu ne in a bu ck et .
are li stening to . The Electronic Music Resources

For in st an c e , gett i ng a very sidebar li sts some of the more im -
st ro ng -fundamental-and- no- Iow- - p'o rrant-a-n-d- m-o-re-i"nTe rest ing-
harmon ics shou ld result in a f lute - pl aces to go to get sta rte d.
like sine w ave, whil e any wave- Probably th e best co llection of
form with a st ro ng third , fo urth , th e elect ro n ic music, synthe size r,
and fi fth , bu t a weak f i rst and sec- MIDI , aud io , and v ideo produc-
a nd sho uld give a major cho rd , ti on books in th e w orld is avail abl e
al though you are only pushing a th ro ug h the Mix Bookstore. The ir

1. Put a random number into four
memory locations. Make sure the
valuesare notall zero.

To repeator replay a sequence,
youcan reuse this old seed.

PSR4 PSR3 PSR2 PSR1

~,~~~+~:.~1
or zero, take these twobit ~ Rotate left into PSR2. Rotate -.I
locations, EORthem together left Into PSR3. Then, rotate left
and put them in the carry flag. into PSR4. The carrywill now

hold a one or a zero out of a
pseudorandom sequence that is

4. Repeat once for each needed a total of 2,147,483,687 bits
bit of your randomnumber. in length.

FIG. 3-A THIRTY-ONE STAGE PSEUDORANDOM sequence generator done in software
produces a " random" string of 2,147,483,687 ones or zeros before it will start to exactly
repeat. Typical execution time is under 40 microseconds.

(1 ) On an Apple 11+, li e, li e, or IIgs, get into BASIC.SYSTEM and do
a CALL -151 to get into the monitor .

(2) Then, ente r the following code :.
03 0 0 : 4C 07 0 3 2 7 OC Al C9 AD <c r>
030 8 : 06 03 OA OA OA 4D 06 03 <cr>
03 1 0 : OA OA 90 03 2C 30 CO 2E <cr>
031 8: 03 03 2 E 0 4 03 2E 05 03 <cr>
03 20 : 2E 0 6 03 4C 07 0 3 1 1 11 <c r>

(3) Finally , do a BSAVE KFC .VIRUS, A$0300, L$28 , D2

(4) To test , use, or abuse your code, do a BRUN KFC .VIRUS

FIG. 4-THIS WHITE-NOISE GENERATOR makes an Apple computer sound as if it is
frying itself in its own grease. A 31-stage pseudorandom generator is used. Except for
stress-induced medical effects on the system owner, the code is more or less harmless.

NAMES AND NUMBERS

Allied Electronics
PO Box 1544
Fort Worth, TX 76101
(800) 433-5700

Amperex
230 Duffy Avenue
Hicksvile, NY 11802
(516) 931-6200

Ark-Plas Products
Hwy 178 North
Flippin, AK 72634
(501) 453-2343

Computer Shopper
Box F
Titusville, FL 32781
(407) 269-3211

Devtronix Organs
6101 Warehouse Way
Sacramennto, CA 95826
(916) 381-6203

Fotocut
Box 120
Erieville, NY 13061

Hewlett-Packard Journal
3200 Hillview Avenue
Palo Alto, CA 94304
(415) 857-1501

International Rectifier
233 Kansas Street
EI Segundo, CA 90245
(213) 772-2000

Model Railroader
1027 North 7th Street
Milwaukee, WI 53233
(41 4) 272-2060

Pace
34 Foley Drive
Sodus, NY 14551
(315) 483-9122

Statek
512 N. Main Street
Orange, CA 92668
(714) 639-781 0

Synergetics
Box 809
Thatcher, AZ 85552
(602) 428-4073

free cata lo g is an abso lute must. ;:R
Of al l t he publi catio ns that are ~

li sted thoug h, I th in k t he Journa l ~

of the Audio Engineerin g Society ~

has the best lon g-term t rack rec- CD

o rd o n both th e tech fundame n- 1E
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R-E Engineering Admart
Rates:Adsare 2!4" x 2%". One insertion $900. Sixinsertions $875.eachIwelve
insertions $845.each. Closing date same as regular rate card. Send order with
remittancet? Engineering Admart, Radio ElectronicsMagazine , 500-BBi-County
Blvd ., Farmmgdale, NY 11735. Direct telephone inquiries to Arline Fishman, area
code-516-293-3000. Only 100% Engineering ads areaccepted forthisAdmart.

FCC LICENSE
PREPARATION

The FCC has revised and updated the
commercial license exam. The NEW
EXAM covers updated marine and
aviation rules and regulations,
transistor and digital circuitry.
THE GENERAL RADIOTELEPHONE
OPERATOR LICENSE - STUDY GUIDE
contains vital information. VIDEO
SEMINAR KITS ARE NOW AVAILABLE.

WPT PUBLICATION
979 Young Street, Suite A
Woodburn, Oregon 97071

Phone (503) 981-5159 _ COOMUNlCAnfl/S SPECIALISTS, INC.
_~.426 WestTaft AveflUC • Ora , CA92ffi 5-4200

...
Local (714) 998-3021' FAX(7~74-3420

Enti re U5. A. 1-800-854-054 7

MIDI
PROJECTS

~ '1­

BP182-MIDI interfacing enables any so
equipped instruments, regardless of the
manufacturer, to be easily connected to­
gether and used asasystem with easy com­
puter control of these music systems .
Combine acomputer and some MIDI instru­
ments and you can have what isvirtually a
programmable orchestra. To get your copy
send $6.95 plus $1.25 forshipping inthe
U.S. to Electronic Technology Today
Inc., P.O. Box 240, Massapequa Park,
NY 11762-0240.

CIRCLE 179 ON FREE INFORMATION CARD CIRCLE 177 ON FREEINFORMATION CARO

dolla rs and hundred s of t ho u­
sands of man hours into develop­
ing very simple, ultra cheap , and
highly effective al l-d igi tal syn­
thesizers that can now easily dupli­
cate any known or any imagined
mu sical instrument with stunning
accuracy and clarity.

Well, if it is top-octave gener­
ators you want , then top -octave
generators are what you are going
to get. Figure 5 shows you how
on e single-input reference square
wave and a top-octave generator
can generate thirteen of the high­
est needed keyboard notes. A sec­
ond keyer chip can then divide
those notes down and turn them
on and off in an or gan-like man­
ner.

Roy DeVault of Oevtronix has
lots of top-octave generato rs and
keyer chips and boards available ,
and is more than glad to sell them
to you at low cost in very small
quant ities. Roy provides every­
thing from single chips up through
new and used complete or gans, •
besid es bein g on e incredible in ­
formation sou rce . He welcomes
yo ur calls.

If you do decide to build a top­
octave generato r fo r use as a pitch
referenc e or a tuning instrument,
just be sure to take into account
th ese two big gotc has: Your ou t­
pu t ton es absolutely must be fil­
tered to produ ce ultra-pure sine

continued on page 86

possibl e qual ity results would be
to model wh at you are afte r on th e
Ensoniq sy n t hes ize r in side an
Apple IIgs and later on tack on a
MIDI card o r two.

Noneth eless, I get an amazing
number of call s from all you Radio­
Electronics readers who wan t to do
things th e " old way," usin g those
rath er obso lete and horribly limit­
ing top-octave generato rs and key­
er ch ip s.

I suspect that is mo stl y the "Gee
dad, it s a Wurlitzer " folks trying to
di stance th em selves from all the
"H eavy M etal " punk rockers . Like
it or not, all those punk rockers
have dumped man y million s of

..4.00048 MHz
input reference 0...----1.......

squarswave

ta ls and on all the roots of t he
di gital synt hesis revolution, while
Craig Anderton's Electronic Musi­
cian of fe rs "hands on " coverage of
the very latest and the very best .

Let me kn ow if th ere is anything
else that you think should be add­
ed. So far, we have don e resource
co ll ections on handicapped aids
an d e le ct ro n ic music . Whi ch
others would you like to see?

Top-octave generators
If you wante d to de sign yo ur

own home, th eater, or a church
organ from th e ground up today,
far and away t he simplest and th e
cheapest way to get th e hi ghe st

top octave output square waves

C8 81 A#7 A7 <3#7 <37 F#1 F7 E7 D#7 D7 C#7 C1

___..•_'__J
J1fl

en
o
Z
oa::
b
w
....J
w FIG. 5-A TOP-OCTAVE GENERATOR integrated circuit takes an input reference square
6 wave and divides it down to approximate the thirteen uppermost notes On an electronic
~ organ. Further binary division of each output can generate all the needed lower notes.
a:: This SGS part replaces the Mostek MK5083.
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MASTER THE NEW ELECTRONICS WITH McGRAW-HILL'S
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wants
an update in con­

temporary circuits... a
manager or supervisor in an electronics
plant ... a doctor, an engineer, a chemist
who fmds electronics playing an
increasingly important role in your
work. It's even for electronicsengineers
or technicians who feeltheir training
needs freshening up. It's the quickest,

most convenient,
probably least

_ expensiveway to
-' k do it. And the

~ . only one that gives
. ie;' you hands-on..
~.. - - ' experience.

IS-Day No-Risk Trial
To order your first module

without risk, send the card today.
Examine it for 15days under the
terms of the order form and see how
the Contemporary Electronics Series
gets you into today's electronics.
If card has been used, write us for
ordering information.

• , ~ McGraw-Hili
~ J Continuing Education Center

l 'in- ~ 3939 Wisconsin Ave.
• . • Washington, D.C. 20016

Perform
Experiments

in Contemporary Electronics
Throughout your series, lab­

oratory experiments reinforce every
significant point. This
essential experience
...dynamic, hands-on
demonstrations of
theory in practice . . .
will help you master
principles that apply all
the way up to tomorrow's
latest VLSI (Very Large
Scale Integrated) circuitry.

In your very first module, you'll
use integrated circuits to build a digital
oscillator, verifying its operation with
a light emitting diode (LED). You'll
learn to identify passive and active
components, understand concepts
common to all electronic circuits.

For Anyone Interested in Electronics
The Contemporary Electronics

Series is designed for anyone from
hobbyist to professional. It's for you
if you're looking for new fields of
interest. . .if you're a teacher who

With your first
module, you
get this
solderless
breadboarding
system. You' ll
use it through­
out the series to
build elec­
troniccircuits
and bring
concepts
to life.

experience is reinforced through
interaction with vividly illustrated
text , audio cassettes, and actual
electronic experiments . Indexed
binders preserve backup material,
notes , and tapes for convenient
referral.

From digital logic to the latest
32-bit microprocessor, the McGraw­
Hill Contemporary Electronics Series
puts you into th e electronic picture
on e easy step at a time. Fifteen
unique Concept Modules, sent to you
one every 4- 6 weeks, give you a
handle on subjects like optoelec­
tronics, robotics , integrated circuits ,
lasers, fiber optics and more.

Each Concept Module goes
right to the heart of the matter.
You waste no time on extraneous
material or outdated history. It' s a
fast , efficient, and lively learning
experience ...a non-traditional
approach to the most modern of
subject matter.

Unique Interactive Instruction
With each module, you receive

a McGraw-Hill Action Audio
Cassette. Each tape is a dynamic
discussion that drives home the key
facts about the subject. Your learning

The fast , easy and low cost way to
meet the challenges of today's

electronic innovations. A unique
learning series that 's as innovative as

the circuitry it explains, as
fascinating as the experiments you

build and explore.
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UNITED ELECTRONIC SUPPLY
P.o. BOX 1206 • ELGIN, IlliNOIS 60121 • 312·697·0600

By the way, if you ever do run
across a mod el railroader, just tell
him yo u are scratch -b uilding an
0-2-0 articu lated Camelsback, and
watch his eyes light up.

In ternational Rectifier now has a
free M icroelectronic Relay Design­
e r M anual , m o stl y on t he ir
ChipSwi tch solid-state interfaces.

Allied Electronics has a new free
#889 Catalog. Allied is one of the
oldest of t hose "old line" elec­
t roni cs di st ributors and are at long
last back to offe ring lots of prod­
uct s stocked in depth at tolerable
prices.

The free Hewlett -Packard jour­
nal is certainly wo rth a subscrip­
tion to . The Octob er 1988 issue has
goo d stuff in it on SCSI interface

- fundamentals and on some cheap
op ti cal encode rs. On th e other
hand , I simply cannot conceive of
anyo ne ever actu ally buyi ng one of
th o se di skl e ss workstations
th ey're highl y touting in the same
issue.

Even when spelled correctl y, I
do feel that diskless wo rkstations
are both fascist and on th e stup id
side of dumb.

One good and low-cost source
of miniature low- frequency crys­
tals is Statek, w ho have a number
of data sheets, price lists, and ap­
notes on hand. Ask fo r thei r liter­
ature li st.

Two sources of low-cost infrared
" peo ple detectors" t hat operate
usin g new pyro-elect ri c senso rs
include Amperex and Pace. They
both have several very detailed ap­
plicat ion notes and data sheets
available.

Turning to my own p rod ucts :
Yes, we now have comp lete bound
sets of rep rin t s to all of the
Hardware Hacker co lu mns that
yo u've seen here to date, alo ng
with volumes I and II of my sister
Ask the Guru column that you'll
find in Computer Shopper. And,
of course, my classic TTL Cook­
book and CM OS Cookbook re­
main avai lab le to those of you
wanting to pick up the basics of
di gital in tegrated ci rcuits .

As always, this is your column
and you can get tech help and off­
th e-wall networkin g per the end
bo x. You' l l f ind two Names and
Numbers li sts th is mon th , one for
music stuff and one fo r everyth ing
else. Let's hear from yo u. R-E

*

New tech lit
Free samples of some low-cost

co n n e c to rs fo r pn eum ati c
robot ics are avai lable fro m A rk­
Plas Products, whil e one goo d and
ch eap source fo r cu stom ph o­
to chemical etching of thin mate­
rial s is Foto cut. Many th anks to
M odel Railroader magazin e for
that hard-to -f ind item. Besides ab­
solutely outstanding tech w rit ing,
yo u might want to check out th at
magazine for very unusual tool s,
ideas, and materials.

CABLE TV
SPECIALS

CONVERTERS

ECONO-3V Mini-Code s89.95

ECONO-3V Mini-Code Vari-Sync $89. 95

ECONO-3V Mini-Code Vari-Sync Plus
Auto On-Off $119.95

Sine-wave Anti-Jammer Kit S39.95

400 & 450 Handheld Transmitters s29.95

MLD-1200 Channels 2 or 3 s99.95

Scientific Atlanta SA-3 s129.95

JRX-3 D1C-36 Channel Corded Remote. $129.95

RCA 58-3 58 channel set top with
Jerrold Descrambler $99.95.

SB-3 - 'The Real Thing' $109.95

SB-3-Taiwan Copy $89.95

DRZ-3D1 C-68 Channel Wireless
with Descrambler s199.95

Z-TAC Cable Add-On s169.95

MXC 2001-65 Channel Wireles~
with Parental Lockout s89.95

MXC 2001 A-B-Same as above with
A-B Switch s109.95

MXC 2501-65 Channel Wireless
with Volume s119.95

Universal V7472-72 Channel Wireless Remote
MTS Stereo Converter-Full
Feature Descrambler
Compatible $129.95

MISCELLANEOUS

OAK:
JERROLD:
HAMLIN:
NEW ITEMS:
GENERAL
INSTRUMENTS: VCU Amplified Video Switch

Signal Amplifier S59.95

AU UNITS GUARAIITEED. QUAIITITY PRICES AVAILABLE•

OAK:

ZENITH:

VIEW STAR:

*

continued fro m page 82

HARDWARE HACKER

waves that can be used for tuning
purposes; and yo u have to be able
to vary you r pitc h by as much as 30
percent w hen tuning a piano. Be- _
cause of t he enharmo nic lateral
stiffness of pi ano strings, a pi ano
keyboard has to be "st retched,"
rather t han tuned to textbook fre­
q uencies . Otherwise it w ill sound
awf ul.

(/)
o
Z
o
a:
t­o
W
...J
W

6o
<t
a:

86
CIRCLE 189 ON FREE INFORMATION CARD



SHORTWAVE
RADIO

Sunrise and sunset affect frequency propagation.

STANLEY LEINWOLL,
CONTRIBUTING EDITOR

FIG. 1

FIG. 2
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Broadcasting Corporation) and the
Voice of America are the principal
users of that band .

Nighttime OX conditions will be
possible from 6 MHz up to IS MHz
over paths from the southern hemi­
sphere . In general, the best OX will
be in the 6- to 11-MHz bands .

period , with OX openings possible
from IS to 28 MHz. The 10- and 11­
meter bands will remain open for am­
ateurs and CB DX-ers, and the sel­
dom-used 26-MHz broadcast band
will be open from early morning to
around midday, local time in the east­
ern United States. The BBC (British

NIGHT

"fi~~ii~it\1if)ll~WiJ;If;(~1N*Yti)~~;:'l);~'Y';l;*f;;;i" '[':,i;';2;'\)~;I(':f~if'\!\;;:!ft\

General Conditions
Daytime conditions will be good to

excellent throughout the forec ast

DURING THE WINTER MONTHS (JANUARY

and February, 1989) propagation con­
dition s change drastically around sun­
rise and sunset, local time. Tho se
sharp "transition periods" occur be­
cause the sun is closer to Earth than at
any other time of the year and , con­
sequently, solar radiation is at its most
intense levels. It' s the sun's radiation
that affects the ionization density of
the ionosphere, which directly affects
the range of useful frequencies .

For example, at sunset-when so­
lar energy is abruptly removed-the
range of frequenci es that the
ionosphere will support plunges
rapidly. That effect is especially no­
ticeable during the long winter nights
in the northern hemisphere, when the
ionosphere is weakened . The op ­
posite effect takes place during the
hours around sunrise . At that time ,
the sudden intense illumination of a
weak ionosphere causes a rapid in­
crease in the range of useful frequen­
cies. And lastly, during the daylight
hours, the range of useful frequencies
is higher than at other times.

Radio conditions over long circuits
are at their worst when part of the path
is in daylight and part in darkness,
because the frequencies that are op­
timum over part of the path are radi­
cally different from those over the
remainder of the path . On circuits to
the east, for example, conditions will
be poor several hours before sunset;
on circuits to the west, conditions will
be at their worst several hours after
sunset. That phenomenon, often re­
ferred to as following the gray line ,
will be discussed later.
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Get A Complete Course In

ELECTRO NIC
ENGINEERING

Although ionization in the D layer is
not generally sufficient to absorb
short-wave radio signals, its ioniza­
tion is high enough to absorb medi­
um-wave signals comp letely.

Figure 1 shows that durin g the day
the broadcast band is absorbed by the
D layer, while that part of the broad ­
cast signal that travels along Earth 's
surface (the ground wave) contributes
to the reception of the signal. There­
fore, during the day, you get nothing
but local stations.

However, at night the story is en­
tirely different. As Fig. 2 shows, the
D layer disappears because it 's totally
dependent upon solar radiation for its
existence. And with that absorbing
layer out of the way, the sky-wave sig­
nal travels to the E layer, which is
present in residual amounts at night,
and to the F layer, which is always
present. Both the nighttime E layer as
well as the F layer are capable of prop­
agating medium-wave signals.

In gene ral, the E layer will reflect
signals at the lower end of the AM
broadcast band (up to about 1000
kHz) , whereas the F layer will reflect
signals above 1 MHz (1000 kHz).

The maximum distance E-layer-re­
fleeted signals will propagate is about
1000 miles, whereas F-layer-reflected
signals can cover twice that distance
on the first hop. DX from more distant
stations involves multip le-hop reflec­
tions between the ionosphere and Ear­
th . Such multi-hop propagation can
take place from a single layer, or from
a combination of both E and F layers.

Those near the east coast of the
United States will find that local sun­
set to several hours after are the best
times to try for European medium­
wave stations . During those hours it's
dark across the Atlantic and still light
to the west, minimizing the chances
of interference from American sta­
tions. On the west coast, the hours
immediately before sunrise to a little
after are best because American sta­
tions are being absorbed in daylight
while it is still dark across the Pacific
Ocean.

If you are DX-ing European, Af­
rican, or Asiatic stations, remember
that the medium-wave bands in those
regions are different from those in this
hemisphere. The AM band in those
areas extends from 531 kHz to 1602
kHz, and the separation between sta­
tions is 9 kHz, not 10kHz as it is here.
There are therefore 119 channels you
can try for. R-E

Broadcast-band OX will be good to
very good at night. During periods
when the transmitter and receiver are
both in darkness, openings from Eu­
rope will occur regularly

Mail Box
A number of readers have written

asking why it is that during the
daylight hours only local medium­
wave (broadcast band) stations are au­
dible , whereas at night many distant
United States and international sta­
tions can be heard by tuning across
your AM -radio dial. Although the an­
swer is not technically related to short
wave , it is connected to the
ionosphere so that interesting phe­
nomenon will be treated here .

Those of you who have been read ­
ing thi s column regularly will re­
member that the ionosphere actually
con sists of several distinct layers, in­
cluding the D, E, and F layers. The D
layer is the lowest of the layers, and it
exists only during the daylight hours .

Chit-Chat
RFE (Radio F ree Europe) and RL

(Radio Liberty) were founded in 1949
and 1951, respectively, as indepen­
dent broadcasting stations . They orig ­
inally received most of their financing
from the CIA (Central Intelligence
Agency). However, in 1971, all con ­
nections to the CIA were severed and
the stations were temporarily fi ­
nanced by the U.S. State Department.
By 1973, the BIB (Board for Interna­
tional Broadcasting) was established
to ensure the continuity of RFE/RL.
The BIB acts as the conduit and au­
ditor of funds appropriated by Con­
gress for the operation of RFE/RL,
and .is responsible for the general '
oversight of its operations . In 1985 , a
third station, RFA (Radio Free
Afghanistan) joined RFE and RL with
broadcasts in Dari and Pashto.

In all, RFE, RL, and RFA broad­
cast in 23 languages of the USSR and
Eastern Europe. Collectively, their 48
short-wave transmitters are located in
Spain, Portugal, and the Federal Re­
public of Germany. Total power is
approximately 7,500 kilowatts and
they use about 85 different short-wave
frequencies during a season.

Verification (QSL) cards are sent
by those stations , and anyone wanting
a complete schedule should write to
the following address : RFE/RL Engi ­
neering, 1775 Broadway, New York,
NY 10019.

Free Facts about Career
Diplomas and Degrees

32 Waysto Help
You Qualify for

the JobYou Want

Banner
'Technica l
Books, Inc.
1203 Grant Ave.
Rockford, IL 61103

8 volumes, over 2000 pages,
includ ing a ll necessary math and
physics . 29 examinations to help
you gauge your persona l p ro­
gress. A truly great learn ing
exper ience.

Prepare now to take advan­
tage of the growing demand for
people able to work at theengi n­
eering level.

Ask for our brochure giving
complete detai lsof content. Use
your free information card num­
ber. or write us directly. $99.95,
Postage Included. Satisfaction
guaranteed or money refunded.

Now at home in your spare ~

time, without any previous
experience, you can train
for a money-making career
...even get a Specialized
Associate Degree. Call or
send for free information on the career field that
interests you most and how to train for it.

• 1:~g!~~~ho~~a~~~a~a~~:g ~
Nocosto~oM~rt~oJpo~eroDAyili visit ~

ICS · - - - - - - - -
International Correspondence Schools

SINC E ' 8.. Dept. DES19, Scranton, PA 18515
Send free facts on how I can study at home for the
career I have chosen. No obligation. No salesman will
visit. CHECK ONE CAREER ONLY.
ASSOCIATEINSPECIALIZED ASSOCIATE INSPECIALIZED
eUSINESS DEGREEPROGRAMS TECHNOLOGY OEGREE PROGRAMSo Business Management 0 Mechanical Engineering
o Accounting Technol09Y

o ~~t~no'~t\o~f~t1:~~~g B~I~~~men~:~~e~~nology
o Business Management Technology

withoption inFinance 0 ElectronicsTechnology
--- CAREEROIPLOMA PROGRAMS ---o ComputerProgramming 0 Art

o HighSchool 0 SmallBusinessManagement
(f) 0 Catering/GourmetCooking 0 Wildlife/ForestryConservation
() 0 Microcomputer Repai r 0 Diesel Mechanics
Z 0 AutoMechanics 0 Gun Repair

o Bookkeeping 0 Motorcycle Repairo 0 HotevRestaurantManagement 0 Surveying& Mapping
a: 0 Drafting 0 TVNCRRepair
I- 0 Air Conditioning & Refrigeration 0 Vetennary Assistant
() 0 Electronics 0 TravelAgenf
W 0 Electrician 0 Photographycd 0 PoliceSCiences 0 JournaliSm/Short StoryWriting

o Name Age_ _

o Address Apt # -
ri Clty/Slale Zlp _
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88 I:l A Subsidiary of National Education Corporalion

CIRCLE 184 ON FREE INFORMATION CARD



AUDIO
UP ATE
The question of reliability LARRY KLEIN,

AUDIO EDITOR
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the practical stress situations en­
countered in the " f ield." By the
time they determined what was
wrong, the ampl ifier's reputation
was shot-along with dozens of
output transistors .

But even knowledgeable de­
signers occasionally find them­
selves in trouble. One best-selling
power ampl ifier had a good re­
liability record for a year or so,
then large numbers began to fail
after a month or so of operation . I
checked with the company's chief
engineer, who told me this sad sto-
ry : The source of the failure was a
small-signal tran sistor at the input
circuit of the amplifi er. It seems
that after X-numbe r of hours of
use, the tran sistor would develop
enough leakage to upset the am­
plifier's direct-coupled circuit suf­
ficiently to blow fuses. Although
the same transi stor type had been
used without problems in similar ~

circuits for years, there was some- ~

FIG.1

sistor equipment does not. What
determines whether an audio
component will break down pre­
maturely? One factor is the know­
how of the designer. Example: Per­
haps 10 years ago I received a press
release (with schematic diagram)
in my morning mail that an­
nounced the first amplifier prod­
uct of a well-known loudspeaker­
system manufacturer. Coinciden­
tally, a friend who was the chief
designer of a leading U.S. ampli­
fier company chanced to drop in,
spotted the diagram on my desk,
and asked to see it. After a brief
perusal of the schematic , my
friend suggested that the amplifier
was going to blow up in large num­
bers once it got into retail chan­
nels. His prediction proved accu­
rate , and the product was subse­
quently withdrawn from produc­
tion . Apparently the amplifier's
designers hadn't included protec­
tion circuits to cope with some of

QUESTIONS ABOUT THE RELIABILITY OF

audio components turn up reg­
ularly in the reader mail at the ma-

- jo r-h i-f i magazlnes- And- Fm-sure -r-r­
that the salespersons at the audio
showrooms are occasionally
quizzed about the durability of the
models or brands under consid­
eration. Test labs are also taken to
task for not commenting in their
reports on a unit's construction
and potential longevity. In gener­
al , the writers and editors proba­
bly seem unresponsive to such
concerns and suggestions, and I'd
like to explain why. (By way of cit­
ing my credentials for what is to
come: I worked as a lab techni­
cian/troubleshooter in a audio/test
equipment factory for five years,
did free-lance hi-fi service work
for several years, and for about 20
years I served as the Technical Di­
rector of a major hi-fi magazine
where I supervised the work of the
test laboratory.)

Component longevity
Readers old enough to re­

member the days when all audio
equipment had tubes are no
doubt aware of the far greater re­
liability of today's transistor equip­
ment. Vacuum tubes wear out
through normal use; either their
filaments blowout or their cath­
odes run out of electrons. In con­
trast, transistors have no inherent
internal-wear mechanism, and can
theoretically go on forever. In ad­
dition, one of the major causes of
parts deterioration is heat; tube

"ampli f iers run very hot, transistors
ampli fiers run merely warm.

Although transistors themselves
may have a theoretically unlimited
life span , we all know that tran-
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Infantile mortality
Wouldn 't th e fin ished -produ ct

test procedures used by all reputa­
bl e manufacturers have revealed
th ose defective transistors? Un for­
tunately, no. In th e absence of a
spec ial test, th at kin d of t ransisto r
probl em only shows up afte r pro­
lon ged use. No manu facturer is
going to ti e up newl y bu ilt equip­
men t o n t he heat rack fo r hun ­
dreds of hours w hen his dealers
are clamorin g fo r ship me nt .

Luckil y, most product failures
take pl ace during th eir first 24
hours of operation. Qu ality-con­
t ro l engi neers refer to that as " in­
fant ile mo rtality." Obviously, any
reason able manu facturer would
rathe r have a newl y built compo­
nent fai l on his heat rack, than in
the custome r's ho me. The better
heat racks enable amplif ie rs to be
hooked up w ith appropriate lin e
voltages, loads, and input signals,
w hich are th en automat ically cy­
cled to significant ly stress th e am-

continued on page 111
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P.O. Box 06135 · Ft. Myers, FL 33906·6135

TOLLFREE 1·800-237·3061
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For Optimum
Stability and
Reliability in
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Management

QUARTZ CRYSTALS FOR
Industrial Equipment/Instrumentation
• Micro-processor control
• Computer5lModems
• TesVMeasurement
• Medical

CRYSTEK CORPORATION
DIVISIDN Of WHITEHALLCORPORATION
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• Channel element Service (VHF/UHF)
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• Aircraft
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Amateurs/2-Meter/General Coverage
CB/Hobbiest/Experimenter
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ANTIQUE
RADIOS
Loudspeakers and things. RICHARD D. FITCH,

CONTRIBUTING EDITOR

FIG.1

IN M O ST INSTA N CES, YO U W ON'T BE

able (o r permitted) to p lug in or
make any_tests on a s_et_tb aLY_Qu
might want to purchase, so your
decision must be based entirely
on your vis ua l inspection. Actu ­
al ly, being able to plug in a set isn 't
really that important-there have
been only two sets that I was able
to li sten to before buying. If the
set has a worn line cord , as prac­
t ically all do , you wou ldn 't plug it
in anyway. Suppose you plug in a ·
prospective set and it doesn 't lig ht
up at all . Would you reject it? If you
did , you mi ght be making a big
mistake. I always prefer to repa ir a
rad io or TV that's "dead,"rather
than one with distorted or inter­
mittent sound , or a wavy picture.

Restoration
I've got a Philco Model 650, from

about 1936. Over 50 years old , the
set shows its age. Having a co llec­
tion of antique radios, I bought the
set (the left one in Fig .1) just to get
a part for another set (the right on e
in Fig . 1). I d on 't think that
$20.00-$25.00 is too much to pay
for a parts set to get a major com­
ponent. What should we do w ith
what's left over? We ll , let's restore
it! Sometime in th e future, I'll bet
that thi s derelict will be th e an­
tique radio of th e month .

The cabinet has a lo t of damage,
especi ally to th e ven eer, but we
won 't get into any woodwork thi s
month . We 'll concentrate on get­
ting it wo rking.

Not only is the veneer damaged ,
but th e frame is coming apart also .
The gri lle cloth is worn and torn ,
there is a knob problem, and the
escut cheo n is missing . There 's

nothing I hate more than finding
an antique rad io with th e es­
cutcheon missing. It's like takin g
its identity away-and I won 't be
able to make one as easily as I have
for some other radios.

Besides the multi-band di al ,
there's also th e Philco shadow­
meter tuner-that is go ing to be a
tough escutcheon to make. I'll
have to get a photo of th e same
model to copy it. As you can see,
this Philco has every defect that an
antique radio can have. It would
take a true antique radioer to see
any po ssibilities in that mess.

Dynamic loudspeakers
The Philco Model 650 has a com­

ponent probl em : the l oud-

speaker, o r the lack of one . The set
was purchased fo r th e sole pur­
pose of getting the electro-dy nam­
ic lou dspeaker for another radio of
mine in w hich the speake r had a
damaged voi ce co il and cone, but
the field co il was sti ll intact . Since
the field co il (or a substitute) mu st
remain in the circuit (forthe Philco
650, but not all ant iq ue rad ios), I
th in k I'll pu t the damaged speaker
in the bottom of the cab inet, so
that I can at least connect the field
co il.

The pu rpose of th e fiel d coi l is
primarily to create an electro mag­
net . O n sets where t he fie ld co il
gets its DC voltage fro m a separate
source, or fro m a batte ry, as in
most auto radios, it can be di scon-
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Joli et,IL

2 Output
$2 19.00

1 O utput

$149 .00

1 GHZ (FC71Ol)
$345.00

20 MHZ
Dual Trace

$369. 00

~GoldStar@
The Finest Precision Test Equipment

..\/ I he Lo: \ 'l"/ P ri l l'.'

~ MAINLINE SUPPLY COMPANY
'-.,;;,; 2430 Von Esch Road • Joli et, Illinoi s 60435

(800) 533-4664
FAX: (815) 436-1959

Goldstar Precision...the same company
that brings us VCR's & TV's

Oscilliscope Features:
Calibration Lights
Photographic Bezel
Screen Illumination 40 MHZ

.'.-~ 2 Sw itchable 1X & 10X Probes Dual Trace

Extra Hi-Qu ality Probe $45.00 $699 .00

(~ i ~'II Multimeters Features: "': . y\" i'.
:_~ 'I :!:'''::J/.3% Basic Accuracy (~M613 3) . S.:U.~. r SalEH
~-I' ' (7~' Auto or Manual Ranging ., M y mi.ter·
V,~ .:v)/:Memory $53.00
o 0 ' - "\j : Touch Hold . ..:?_:~ I.:~~ ~": ! All at Y2 Price of Competitive Producis .

Frequency Counters l 00MHZ (FC701l)
Auto or Manual Ranging $ 145.00
High Sensitivity . 550MHZ (FC7051)
11O/220V SO/60HZ $245 .00
8 Digit LED Display

Power Supply:
_._ .__._ .... _ Adj ustable Output Vo ltage
, _ ' _ ., _ \ Adj ustable Current Trip W/Alarm
:~ ''; ,, '''=')] G:~ Single & Dual Outputs Avai lable
""'~' ~. ... ~_~.~ Excell ent Regulation

Rated 18 Vo lt 1 AM P
Rated 30 Vo lt .5 AMP

nected wh en rep lacing with a per- looking at my co llect io n of antique That is a vulnerabl e spo t, and often
m an en t-m agn et loud sp eak er. radi o s, th ere's not an o pe n o r th e trouble is th ere. You can th en
However, in most antique radios, sho rte d fie ld co il in the lot. make the necessary repairs and re-
the f ie ld vo ltage is take n righ t from Yes, an open can occ ur in the pl ace the insulat ion .
th e set's power supply, so th e fie ld w ind ing of th e f ield co il; a resin Now, if yo u can' t repair th e fie ld
co i l i s ac t ua l ly shown sc he- block, corrosion , ove rloading, o r co il,oriftheconeor vo icecoilare
mati cally as part of t he power sup - even a faulty speaker p lug can give beyond repair, a repl acem en t
pl y-rem oving it wo uld di sabl e that indicati on. If th e fie ld co il is loudspeaker mu st be fo und . You
th e power supply. part of the B supply, it will com- may have to buy a w ho le receiver

In a way, usin g the fi eld co il in pletely di sable th e receiver. ju st to get th e proper electro-dy-
th at m ann er wa s an eco no my Often the field-coil winding gets namic loudspeaker. All elect ro-d y-
move by th e early radio manu fac- its vo ltage from a separate source namic loudspeakers are not inter-
tures. For us antique radi oers, we or recti f ier. In th at case, th ere may changeable, so be sure to com-
would rather see a separate cho ke be a weak signal from th e loud- pare th em before making substit u-
co il installed. Then. we co uld re- speaker, even though th ere is an tions. If you can't find a suitable
place th e elect ro -dynam ic loud- apparent op en associated with the sub stitute, you 'll have to go wi th a
speake r with a permanent-magnet loudspeaker fi eld-coil wi ndin g. permanent-magnet type .
typ e by just disconnecting th e The slight residual magnetism is On most units where the fi eld
fi eld lead s. The field co il co uld th e cause. So, when you make a coil is part of th e B supply, you will
th en be di scard ed , even th ou gh it cold continuity test on a suspected be able to install a choke coil as a
was-rarely-th e-Gause-of-trouble.,-.--open-field-Go iITbe su re to inGlude- subst it ute . To do that/you w i ll

The last time I made that state- all of the co nnect ing wires and have to know th e resistance of th e
ment about th e durability of fi eld plu gs. Also , be sure to set your f ie ld co il you are replacing. Then
co ils, it drew considerable reader ohm meter to th e proper range; obtain a choke co il with about th e
resp on se f ro m radi om en w ho some f ield coils have resistances sam e DC resi stance. Usu all y a
were not in comp lete agreem ent. I up to 2000 ohms. choke coil having an inductance of
thank all wh o took time to co rre- If an op en is found , and it is anywhere from 3--8 henrys will be
spo nd, eve n ju st t o di sagree. def initely in the fi eld winding, re- suitab le ; even o ne that is slight ly
M any of t he readers' co m me nts move som e of the in sulation more or less mi ght be O K. Wh en a
were very educat io nal. However, where the lead s ente r th e co i l. subst it ute cho ke co il has less re-

sistance than th e fie ld co il, th e op­
erat ing vo ltages t hroughout the
receiver may increase over wh at
th ey normall y were.

Besides th e two aforemention ed
fi eld-coil uses, th ey sometimes
had another use. An extra wi re
from th e fi eld coil could be used to
supply negative C bias voltage for
the receiver. So you can see th at
th ere is no easy way to just remove
an electro-dynamic loudspeaker
and in stall a perm anent-magn et
unit. Each receiver will have to be
st ud ie d to determine wh at will
safely repl ace a unit that can't be
repaired.

Going back to the Philco 650,
that conso le was directed toward
t hose who wa nted all t hat was
available in a radio at th at time.
Besides bein g a supe rhet rodyne,
th e set in cluded th e Philco shad­
ow tun in g. Also, there we re provi­
sio ns fo r sho rt wave and to ne
control. That isa lot of radio. Every­
thing app ears to be in place and in
fair co ndit io n. The multi-band su­
perh etrodyn e w it h eig ht tubes
and pu sh-pull output should have
an exce lle nt ton e and provid e
so me f ine li sten in g. How mu ch
will it be worth wh en restored ? I'd
say about $200.00. R-E
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2645 T-117 PRACTICAL IC PROJECTS AN INTRODUCTION TO BASIC PRO-
YOU CA N BUILD.... .$10.95. Dozens of fully- GRAMMING TECHNIQUES. This book is
tested, ready-to- build circu its you can put to- based on the author's own expe rience in
gether from readily-available, low cost IC's! learning BASIC and also in helping others,
There are a total of 117 IC circuits ranging mostly beginners to programming, to under-
from an audio mixe r and a signal splitter to a stand the language. Included is a program
tape-deck amp lifier and a top-octave gener- library 'of programs that the author has actu-
ator organ! From TAB Books . To order your ally wr itten and run. Order your copy today.
copy send $10.95 p lus $2.75 sh ipping to Send $5.00 plus $1.25 for sh ipping in the
Electro ni c Tech nology Today Inc., P.O. U.S. to Electronic Technology Today Inc.,

-'=lox _240, _Massapequa _Eark,_NY-11762,,- _P.O. Box.240, Massapequa Park, NY 11762-
0240 0240.

SIMPLY SNAP THE WAT-50 MINIATURE FM
TRANSMITTER on top of a 9v battery and
hear every sound in an entire house up to 1
mile away! Adjustable from 70-130 MHZ. Use
with any FM radio. Complete kit $29.95 +
$1.50 S +H. Free shipping on 2 or more! COD
add $4. Call or send VISA , MC, MO. DECO

- INDUSTRIES, Box 607, Bedford-Hills, NY
10507. (914) 232-3878.

CIRCLE 127 ON FREE INFORMATION CARD

.."B8B- ,. .1 •

THE CHALLENGER 100 SERIES of digital
panel meters are new high qual ity, low cost
3Y2 digit meters and come in LCD and LED
versions. They are direct replacements for
Modutec's "Big Little " 100 series. The Model
130 includes a bezel. High linearity analog­
digital converters provide 35 PPM reference
stability. Linearity is ± Y2 count across the
enti re range. Price: $39 .50-49.50 (depend­
ing on mode l) . V ISA, MIC we lcome .
DIGIMETER, INC., 512 Valley Way, Milpitas,
CA 95035. (408) 946-9090, ext. 730, FAX:
(408) 946-9190.

CIRCLE 187 ON FREE INFORMATION CARD

, . ,

BECOME A WHOLESALE DEALER FOR
all types of security electronic equipment and
more . Controls, motion detectors, switches,
sirens, CCTV, etc . Buy wholesale and make
extra money reselling or installing alarm and
surveillance systems. System examples and
installation tips . Also built-in sound systems,
intercome, vacuum systems. Call toll-free for
catalog or write to : ACS SUPPLY CO. INC.,
2531 Jefferson NE, Albuquerque, NM
87110. 1-800-545-6286. $9 .95, + 3.00
Postage and handling if COD.
CIRCLE 176 ON FREE INFORMATION CARD

CALL NOW
AND

RESERVE
YOUR SPACE

• 6 x rate $890 .00 per each insertion.
• Fast reader service cycle.
• Short lead time for the placem ent of

ads .
• We typeset and layout the ad at no

add itional charge.

Call 516-293-3000 to reserve space. Ask
for Arline Fishman. Limited number of
pages available. Mai l materials to :
mini-ADS, RADIO-ELECTRONICS, 500­
B Bi-County Blvd., Farmingdale , NY
11735.

THE MODEL WTT-20 IS ONLY THE SIZE OF
A DIME, yet transmits both sides of a tele ­
phone conversation to any FM radio with
crystal clarity. Telephone line powered - never
needs a battery! Up to Y. mile range . Adjusta­
ble from 70-130 MHZ. Complete kit $29 .95
+ $1.50 S +H. Free Shipping on 2 or more!
COD add $4. Call or send VISA, MC, MO.
DECO INDUSTRIES, Box 607, Bedford
Hills, NY 10507. (914) 232-3878.

CIRCLE 127 ON FREE INFORMATION CARD

PANASONIC CABLE CONVERTERS DIST.,
Who lesale and Retail Scientific Atlanta and
Panasonic model 140N 68 channel converter
$79.95, Panasonic Amplified Video Con trol
Switch Model VCS-1 $49 .95. Scientific Atlan­
ta Brand new Model #8528 550MHZ 80
Channels Converter $89 .95. Video Corrector
(MACRO, COPYGUARD, DIGITAL) EN ­
HANCER $49.95. We ship to Puerto Rico,
Caribbean countries, & So. Amer. Write or call
BLUE STAR IND., 4712 AVE. N, Dept 105,
Brooklyn, NY11234. Phone (718) 258-9495.

CIRCLE 85 ON FREE INFORMATION CARD
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CARRIER CURRENT

continued from pag e 64

so don't set it too high. Term inate the
detector output terminals with a IK
resistor for that test.

FM receiver-Set R9 at midpoint
and apply a l-rnillivolt modulated sig­
nal with 40-kHz deviation, and then
adjust R9 for minimum distortion. If
no generator is available, set R9 at
midpoint; you should hear a hiss in
the speaker with no input signal. If
possible , verify the freq uency re­
sponse of the input network by con­
necting a scope to pin 8 of ICI and
applying a CW signal (unmodulated)
to the junction of CI and C2 . The
signal should be low enough so that
no more than 0.5 volts peak-to-peak
appears at that pin , and also so that 0 I
and 02 do not conduct. Vary the sig­
nal frequency between 200 and 350
kHz, and plot the response (keep the
input level constant). You should get
± ldB flatness or better between 240
and 330 kHz. If not , try adjusting the
value of C3 , C4, and C5 as required.

The board s are mounted as shown
in Figs. 5 and 6. Another alternative is
to install the receiver board and power
supply inside an old speaker cabinet
and use the existing speaker. Some­
times a speaker can be purchased for
less than it might cost for just a project
case alone . R-E

• IC I pins I , 2 , 4-6 , and 8 to
ground , and IC2 pins 2-10 to ground:
no shorts (more than 500 ohms).

Set all potentiometers at halfway,
apply DC power, and check for:
• Across C25 : 16 volts (exact voltage
depends on T I).
• IC3 pin 6: 12 volts.
• IC3 pin 5: 6 volts.
• Q2 collector: 7 volts .
• Q I emitter : 9- 10 volts .
• IC2 pin 7: 10-11 volts .
• IC2 pin 8: 10.5 volts .
• IC2 pins 2 and 3: 4 volts .
• ICI pins I and 2: II volts.
• ICI pin 5: 4 volts .

If eve ry thi ng's OK, connect a
speaker to the output of ei ther re­
ceiver. Apply power and conti nue:

AM re ceiver- Set R IO at about ¥3
open (to get between 6 and 7 volts
across CIS). Appl y a l-rnillivolt, 30%
amplitude-modulated signal at 280
kHz between Cl and ground . If no
signal genera tor is available, connect
a long (25 feet or so) piece of wire to
that point and try to pick up some
noise from an appli ance , etc . peak C2
and C4 for maximum audio output.
Adjust R5 so that the audio output
stays relatively constant over a range
of input s between I millivolt and I
volt. R5 will affect the rece iver's gain,

/ 1
~ ~8

FIG.6-THE PC BOARD for the FMreceiver is installed as shown.Notlce how the voltage
regulator is mounted to the bottom of the cabinet; the cabinet serves as a heat sink.

You benefit from 23 years of
manufactu ring qualit y crysta ls
for industry. military serv ices.
radio amateurs, citizen band.
and experrnenters.

FOR FREE CATALOG
CALL OR WRITE:

JAN CRYSTALS
P.O. BOX 06017

FORT MYERS, FL33906

(813) 936-2397

[3.~ . 1
TOLL-FREE: 1-800-237-3063

IN FLORIDA: 1·800·226·XTAL
FAX ORDERS: 1·813·936·3750

NEED QUICK
TURNAROUND

ON CRYSTALS?
TRY OUR E.O.D.
(EMERGENCY ORDER DEPARTMENT)

AND GET

JAN QUALITY
and STABILITY,

PLUS LOW PRICES!
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:~~ l earn at ho me In spare time....-/-d!!h~ No previou s expe rience needed !

No costly School. No commuting to class.
The Or iginal Home-Study course pre­
pares you for the " FCC Com m erc ial Radio­
telephone License". This valuable license
is you r " ticket" to thousands of exciting
jobs in Com m u n ica tions. Radto-TV, Micro­
wave. Com pu ters . Radar. Avionics a nd
morel. You don't need a co llege degree to
qualify. but you do need an FCC License.
No Need to Quit Your Job or Go To School

(f) This proven course is easy. fas t a nd low
g cost!GUARANTEED PASS - You ge t your
~ FCC License or m oney refunded. Send for
CL FREE facts now. MAIL COUPON TODAY!
~r--- - ------ ------------,frl I commdnD PRODUCTiOnS I
uJ I FCC LICENSE TRAINING, Dept. 90 I
o I P.O. Box 2824, San Francisco, CA 94126 :0: Please rush F R EE details immediately! I
~ I NAME I

I ADDRESS I
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·fP:==:=========~~--TheZ88·-------------=c=an 't process immediately A so, the key-
The Z88 has a rubberized keyboard board has no function keys, but it does

that provides a surprisingly good feel. have an embedded numeric pad . The
Using a setup utility, you can enable a Z88 also has several uniq ue keys that al-
keycl ick that lets you know when you've low you to use the software eff iciently
pressed a key far enough. You can also One key is labeled wi th adiamond ; it is
vary the keyboard 'srepeat rate. How ever, located in the spot trad itionally reserved
the screen cannot keep up with the faster for the Control key (left of A ), and func-
rates; the Z88 simp ly ignores keystrokes it tions wi th other keys as a Contro l key

On-The-Go Computing TABLE 1-FEATURES COMPARED
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7 80 comp uting is not dead! British in­
.£.ventor Sir Clive Sinc lair has intro­
duced a new laptop to U.S. computer
users.SirClive'sZ88 featuresaCMOSZ80,
32K RAM, eight-line by 106-character su­
pertwist LCD d isplay,operation from four
AA cells, a bu ilt-in serial port, and three
slots for memory expansion.

The machine also contains 128K of
ROM-based software, including several
desktop acc essori es (c lock, calendar,
alarm, diary, etc.), and a combination
spreadsheet/word processor call ed
PipeDream.

Because of its extensive sof tware, ca­
pacity for memory expansion, and w ide
sc reen, the Z88 is som ewhat more
powerful than the original laptop, Rad io
Shack's Mod el 100. However, the Z88 is
incompatib le w ith MS-DOS software,
and hasnowhere the storage capac ity or
expandability of typical DOS laptops.

Even so, the Z88 goes for a great price :
just unde r $600 for the basic unit with
32K of RAM (only 20K of that is usab le,
how ever). Not coinc identally, that's Radio
Shack's current price for the 32K Model
102 (a cosmeti cally upgraded Model
100).

For purposes of comparison, we ex­
amined a Z88, aModel 100,and aToshiba
T1000. The latter is an MS-DOS machine.
Major features of the three are shown in
Table 1.

zaa T1000 Model 102
Hardware

CPU Z80 (CMOS) 80C88 80C85
Clock speed (MHz) N/A 4.77 2.4
RAM (standard) 32K 512K 32K
RAM (maximum) 416K 1280K 32K
ROM 128K (DOS 2.1) 32K
Keyboard keys 64 82 56
Display matrix size 8 x 106 25 x 80 8 x 40
Display area (sq in) 10.9 27.8 16.2
Tiltab le display No Yes No
RGB video port No Yes No
Composite video port No Yes No
Internal modem No Option 300 baud
Expansion slots 3 1 1
Disk drive No 720K Option
Weight (Ib) 2 6.4 3
Battery life (hr) 20 5' 20
Low-power warning Yes Yes Yes
Auto power off Yes No Yes
Rechargeable No Yes No
Serial port Yes Yes Yes
Parallel port No Yes Yes
Disk drive port No Yes No

Software
Word Processor Yes Yes" Yes
Spreadshee t Yes No No
Telecom No No Yes
Clock, calenda r, etc. Yes Yes" Yes
DOS No Yes' " No
BASIC Yes No' " Yes

Notes:
' Without modem and memory card

" Borland's SideKick 1.5
" 'MS-DOS 2.11 in ROM. GW-BASIC not included
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The screen has fairly low contrast by
today'sstandards, but its largecharacters
areeasier to read than those of the other
machines d iscussed here. The ed itor is
pr imitive, but functional. How ever, to
print files,you must send them to another
machine, w rite your own BASICprogram,
or obtain a commercial or public- do­
main program.

Because of the Mod el 100's longevity,
therearenumerousthird -party expansion
options, both hardware and softwa re.
There is also a wealth of public-domain
software, especially on CompuServe.
Several books havebeenwritten d iscuss­
ing itsworkings in minute detail, and sev­
eral magazinesdevoted to the Mod ell 00
have been published off and on.

Third-party expansion options include
RAM and ROM switching systems that
allow you to add asmuch'asa megabyte
of memory to the machine. Floppy-di sk
drives that operate off the serial port are
ava ilable from Radio Shack and others.

The Model 100 is not as glitzy as the
Z88,but it'sasolid, bug-free product that
isw ell supported.Many Model 100users
(includ ing yours truly) refuse to upgrade
to an expensive MS-DOS machine, even
though they could easily justify doing so.

miniature 1200-baud Hayes-compatib le
mod em.

Several user-programmabl e EPROM
modu les are also available w ith capaci­
tiesof 32K($48) and 128K( $113).The Z88
contains a built-in EPROM programmer;
using the Filer program,you can save data
files to the EPROM. However, you can't
access them from there d irect ly; instead,
you mustcopy a desired file from EPROM
to RAM to use it.

With only three slots availab le, you
must analyze your needs carefully to get
the right com b ination of features and
enough RAM.

:RAM.2/FINANCE/1989/FEBRUARY/
BUDGE T

Tw o ROM mod ules are currently avail­
able. One (PC Link II, $78) contains a
program for trading files w ith an IBM­
compatible Pc.The program comes w ith
a special cable and a disk containing a
program you run on the Pc. The other
ROM module ($264) containsa telecom­
munications program and comes wi th a

Memory management
One inconvenience is that you must

treat each bank of memory asa separate
unit. For examp le,you refer to the built-in
32K bank of RAM as RAM.O. You can add
32K ( $48) and 128K ($113) expansion
mod ules; a RAM modu le in the first ex­
pansion slot is known as RAM.l, the sec­
ond as RAM.2, etc. Three 128K modules
couldbe added, provided a maximum
of 32K + 3 x 128K = 416K.

Surprisingly, you can organize files into
a hierarchical directory structure, asused
by MS-DOS and UNIX. So, for example,
you might refer to a file in the second
expansion slot like this:

preview map of the current page, in
wh ich each pixel cor responds to a single
character on the page.

PipeDreamcan read and wri te text files
in WordStar format; it can also read and
w rite Lotus1-2-3 files, although a number
of features are not implemented (macros
and graphics, among others).

You can also use PipeDream as a mini­
ature database; a sort command allows
you to sort by column. Search and Re­
p lace commands are included.

The software also includes a simple
calculator, a calendar d isp lay that can
w ork w ith a diary to sched ule appoint­
ments, and a flexible alarm that can alert
you to single and repetitive events. (The The Tandy Model 100
Z88 has a battery-bac ked clock/calen- Because for all practical purposes the

Another key is labe led Index; you can dar.) Another "pop-down" shows the Model 100and the Model 102 are ident i-
press it at any time to bring up a menu of current time and date. In addition, a file cal, we 'll refer to both simp ly as the
the currently installed app lications pro- managerletsyou managefi les in the vari- Model 100. This venerable machine in-
grams,along w ith a list of wh ich applica- ous memory banks. eludes an 8 x 40 line LCD screen, 300-

-t ions- ere-eurrentl v open-:-lnsta l led- - -A-version-ofBASIC-called -BBcBASl c is-baud modem, and five programs: BASIC,
applications include both those in the also included. It's fairly pow erful, but if Text (edi tor), Telcom (communications),
machine'sbuilt-in ROMand those in op- you're used to any version of Microsoft Addrss (address book), and Schedl (ap-
tionaI memory cartridges. (or Borland) BASIC, it'll takesome gett ing po intment scheduler).The first three pro-

You open anappl ication by navigating used to, and you'l l definitely haveto work vide the machine's real power.
the Index list wi th the cursor keys and to convert programs to run on the Z88.
pressing Enter. Several programs can be A dumb-terminal emulator lets you
open at once; in fact, several instances of hook up to an external modern and ac-
the same appl icatio n can be open at cess on-l ine services. To up load and
once. For examp le, you could have a download files, how ever, you'll need the
sp readsheet open in one instance of spec ial modem, to be d iscussed shortly.
PipeDream, and a business letter in an- There is a way to send and receive files
other. using just the bui lt-in software, but it's

A third special key is labeled Menu; kludgy.
w ithin a given application, press ing it Youcan print fileson an Epson or com-
brings up a menu of commands. For ex- patib le printerw ith no prob lem.The Z88
ample, the PipeDream menu lists the fol- also includ esa special ed itor for entering
lowin g items: Blocks, Cursor, Edi t, Files, codes to activate various features in other
Layout, Options, and Print. types of printers.

Each time you press the Menu key, a
new item is highlighted, and a sub-menu
of available commands appears beside
the menu. As w ith the Index list, you tra­
verse the command list with the cursor
keys, and select the des ired item by
pressing Enter.

A Help key brings up a brief context­
sensitive help message in many situa­
tions, and a key marked w ith a square
provides a qu ick way of switching be­
tween applicatio ns. For example, [ ]-S
brings up the Setup screen; []-Pbrings up
PipeDream; etc. If more thanone instance
of a program is running, repeated ly press­
ing the box-key combination w ill switch
among those instances.

The software prov ides some unusual
featu res. Fo r example, although
PipeDream is basically a spreadsheet, it
also functions fairly well as a word pro­
cesso r. One neat trick is to set up several
columns w ith narrow margins; text typed
in each column will wrap w ithin its mar­
gins. In that way you can create multi­
col umn documents w ith ease. 72 col­
umns of text are shown in the middle of
the screen; along the left side is the com­
mand menu; on the right is a miniature
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The Toshiba T1000
Basedon list prices, thismachine is not

competitive w ith the others d iscussed
here. At $1250, the T1000 costs twice
w hat the others cost. How ever, it's reg­
ularly sold in big city computer stores
and by mail order for about $750. That's
25% more than the Model 100 and the
Z88, but you get more than 25% more
computing power for your money.

Forone, you get a full 25 x 80 screen.
And no matter how much you love your
Model 100, you lust for a bigger screen.

You also get 512Kof contiguous mem­
ory The other machines can't even count
that high. How ever, that 512K isvo latile­
w hen you turn the machine off, the RANI
contents are lost. (But there is a fix- w e'll
talk about that short ly)

The T1000 ·also comes w ith a 720K
floppy-d iskd rive.Al though external d riv­
es are available for the Model 100, they
are slow and buggy Cambridge Direct
advertises the Z88 saying: "No d isks. No
DOS." How ever, the user's manual men­
tions "disc" storage, suggesting that an
upgrad e may be available at some point.
But it would have to run off the serial port
also. And external drives are a pain to
deal w ith when traveling.

No modem is included w ith the T1000,
but there is an internal slot for one.

There is another slot for a 768K memo­
ry card . ( Lis t pr ice = $399; st reet
price = $270.) The memory card br idges
the gap between typical MS-DOSporta­
bles, and the Mode1100/Z88 crowd . The
reason is that the memory on the card is
not vo latile, and may be used as a RANI
disk (or as EMS 3.2 memory).

It's probab ly most useful asa RANI disk,
because you can load your favorite DOS
appl ications on the RANI d isk, thereby
providing the eq uivalent of the ROM­
based software in the other machines.

The T1 000 normally boots from DOS
version 2.11,w hich iscontained in ROM. If
you need a later version, you can boot
from flop py, or yo u can format the RANI
disk with the DOSversion of your choice,
and boot from it.

Oth er than DOS, the only software that
comes w ith the T1000 is SideKick. Most
peop le think of SideKick as a utility pro­
gram, but it has a fairly good text ed ito r,
and better desktop accessories (ad d ress
book, sched uler, etc .) than either the

Model 100 or the Z88.To provide a com ­
plete range of full-pow ered appl ications,
you cou ld install Microsoft Works or PFS:
First Choice for about $100.

The choice
As a long-time Model 100 owner, I find

choosing among the three excruciating.
The Z88's screen provides many more
characters per line than the Model 100,
but it has only about 67% of the surface
area. Conseq uently, characters are small.
The T1000 provides a standard 25 x 80
work area, and the largest overall screen
size. Even so, the Model 100's screen is
easier to read.

The Z88 has much more bui lt- in soft ­
ware than the Mod el 100. For examp le,
even though the Model 100 has a bu ilt- in
text ed ito r, it provides no way to print
files. And a spreadsheet costs an extra
$150. The T1000 includes a copy of Side­
Kick, whose featuresexceed those of the
cor respondi ng programs in the other ma­
chines,but SideKick hasneither a spread­
sheet nor a co mmunications program.

The Model 100 has a bu ilt-in teleco m­
municat ions program that works w ith
both its bu ilt-in modem and its built-in
serial port. There is no excuse for not
providing a built-i n communicatio nspro­
gram in the Z88. The T1000 is also weak­
ened by that omission.

The b ig question iswhether DOSco m­
patibi lity is important. If it is, the T1000 is
the best buy on the market. It's not as
powerful as the 286 and 386 machines,
but it costs one third as much.

Disadvantages of the T1000 include
limited battery life (about four hours w ith
the RANI card ), about 50% more weight,
and about 67% more vo lume.

If you can get by w ithout a DOS ma­
chine, it's a tough decision. The Z88 in­
cludes more software, and has more
usable screen space, but the Model 1OO's
screen is more legib le. The base Model
100 has more memory (a full 32K vs. 20K
in the Z88), and b uilt-in telecomm soft­
ware . Upgrading the Z88 for 32K of RANI
and the modem/software combo costs
more than $300; in that price range, you
may aswell go for a T1 000.

Another point to consider is th ird-par­
tysupport. On ly timew ill tell whether the
Z88w ill generate the kind of support that

, the Model 100 has.
If I were in the market nov-; I'd p roba­

bly go for the T1000 with RANI card, and
put up with the sq uashed screen. But asa

Model 100 owner, neither the Z88 nor the
T1000 represents a significant enough im­
provement in design and utility to retire
myoid machine.t eo .

The New Norton

In any field less than ten years old, it's
hard to refer to any printed work as a

classic. But Peter Norton's Programmer's
Guide To The IBM PC comes as c lose as
anything can. The venerable guid e to PC
hardw are and software has been re­
issued and renamed the Programmer's
Guide To The IBM PC and PS/2.

As you can guess from the title, the
update includes much information on
hardware and software introd uced with
and since the PS/2: DOS (3.3 and 4.0),
new hardware (VGA, enhanced key­
boards, the PS/2 mouse interface), and
new BIOSfunctions. To make room for all
the new information, the update d rops
some information about the PCj r, the PC
Convert ible, and the XT/286.

The book is both a good read and a
good reference. If you're new to the PC
world and curious about wh at'sgoing on
insid e the box, several introductory
chapters give the proper bac kground
q uickly If you're an old hand, the multi­
tude of reference charts can help you
locate necessary information q uickly

The boo k isn't perfect; for example, the
d iscussion of keyboards fails to mention
that late-mode l IBM XT's have BIOS sup­
port for the enhanced keyboard . And
although it p rovides agood d iscussion of
scan codes , etc., no mention is made of
the dedicated keyboard contro ller used
inAT's.So for the most complete informa­
tio n, you'll wa nt to examine IBM's Tech­
nical Reference manuals.

Thebook'sco -author,Richard WiIton, is
also author of the excellent Programmer's
Guide To PC And PS/2 Video Systems.
Both books have found permanent
p laces in my reference lib raryt eo.



THEATARI ST
Stop hiding your head in the IBM sand;
here's the low-down on the Atari line.
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ROGELIO L. YAP, JR.

In the July 1988 issue, we published a letter that be­
rated us for our lack ofcoverage of machines outside the
MS-DOS family. (See page 16 of that issue.) ActuallYt in
Computer Diges~ 50% of the articles published in the
past year dealt with a 68000 system, much of the other
50% consisted of articles that had no machine-specific
orientation.

AnywaYt the authorof thatlettersang thepraises of the
Atari line. So we decided to take a look. What follows is
an introduction to theAtari familyandseveral ofthemore
interestinghardware and softwareproducts available for
it. - Editor
A tari 's ST was formally introduced at the Winter 1985

#-\.Consumer Electronic Show With 512K of RANI, a 512­
color video system,an8-MHz 68000, and anunder-$1 000
price tag, the 520 ST caused quite a stir.

Other standard features include a graphical user inter­
face, support for both monochrome and RGB color
monitors, a full-function keyboard w ith function keysand
numeric keypad, a two-button mouse, serial and parallel
interfaces, a 360Kl720K 3.5" disk format, second-drive
port, and ROM-cartridge port. The ST also includes a
b lazingly fast (1 0 MHz) DMA port, and a built-in MIDI
(Musical Instrument Digital Interface) port for attaching
electronic musical instruments.

The ST line includes four models: the 520 S1, the 1040
51, the Mega 2, and the Mega4 of those models. Features
are summarized in Table 1.

The four models are highly compatible w ith one an­
other; in fact, they're nearly identical, wi th the exception
of memory. However, all S1's are upgradable to 4 mega­
bytes of directly addressable RANI.

The majordifferences between the 520 and the 1040
on one hand,and the Mega machines on theother is that
the Mega machines offerdetached keyboards, anexpan­
sionbusthatallows direct access to the68000 CPU, anda
graphics processor (named the "b litter") that provides
lightning-fast text and graphics screen updates.

User interface
The ST comes with a graphical operating environment

called GEM (Graphic Environment Manager); GEM was
written by Digital Research, the company that designed
the CP/M operating system a decade ago. GEM is also
available for IBM machines.

If you have used Windows or a Macintosh, you'll find
working with GEM familiar. Drop-down menus, movable
and re-sizablew indows, icons, and deskaccessoriesare
found on the GEM desktop.

The Mac and the ST handle desktop accessories in
slightly different manners. On the 5T, all desk accessories
are loaded into RANI whenyou boot, sothesystem disk is
no longer required. By contrast, the Mac must load an
accessory from disk each time it is needed.

TABLE 1-SYSTEM CONFIGURATIONS

Model Standard Monochrome Color
Memory System System

520 512K $799 $999
1040 1024K $999 $1199
Mega 2 2048K $1699 $1899
Mega 4 4096K $2399 $2599
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GEM does not support multitasking, but "sw itching"
programs are available that allow you to load as many as
eight programs in RANI simultaneously. And several tele­
communications programsareavailable that allow you to
perform file transfers by modem wh ile using other soft­
ware. If you need real multitasking, versions of OS/9 and
Idris (a UNIX look-alike) are available.

GEM, along w ith the BIOS and GEMDOS (the S1's disk
operating system), are contained entirely in 192Kof ROM.
Because the entireoperating system iscontained in ROM,
booting an Atari takes only about five seconds.

GEMDOS isquite similarto MS-DOS. In fact, if you hate
graphical interfaces, you'll be glad to know that an MS­
DOS style command-line interface isavailable for the S1
Batch files, I/O redirection, etc., are all available through
various software packages.

The Atari ST can read and w rite IBM-format 720K 3.5"
diskettes, as well as 360K and 720K 5.25" diskettes using
anoptional external 5.25"drive. If you don't need IBM file
cornpetibility you cansqueeze even more dataon a disk:
O~OR an 8DOR-10-sector/trac orma Ing programs are

available commercially and in the public domain. As on
IBM systems,floppy-d iskdriveshavea250 kilobit/second
data-transfer rate.

FIG. 2-THE SLMB04LASER PRINTER costs less than $2000 and
provides a resolution of 300 dots per inch.

the printer too. That keeps the cost down.
One reason for the SLM804's high speed is that it

connectS-to me computer via the DMA por , rattler than
anRS-232 port. That increasesspeed by about a factor of
ten.

..
FIG. 1-SAMPLE OUTPUT created In Tirneworks desktop pub­
lisher and printed on an inexpensive Panasonic dot-matrix
printer.

The Atari laser printer provides high-quality 300 DPI
output at low cost ($1899 list). The SLM804, shown in Fig.
2, w as the first "dumb" laser printer, a concept subse­
quently imitated by Apple.

Most laser printers have built-in intelligence, and are
usually bui Itaround68000or 68020 microprocessors and
a big chunkof RANI. Inorder to keep costsdown, Atari let
the RANI and the CPU in the computer do the "thinking" for

Connecting up
The ST's cartridge port providesan interface for aw ide

variety of accessories, including sound and video digi­
tizers, ROM-based desktop accessories, hardware RANI
d isks, scanners, etc.

One excit ing use for the cartridge port is to turnan ST
into a Macintosh. The secret is to use a device called the
Magic Sac, w hich lists for $149.00.(A setof Apple ROM's
is also required.)

The Magic Sac consists of a standard ST cartridge w ith
two empty sockets for the Mac's 64Koperating system in
ROM. You can buy the ROM's atyour localAtari dealer for
$40-$60 (or $80-$120 from an Ap ple dealer). A new
version of the Sac should be released by the time you
read this; the new version w ill allow use of the new 128K
ROMS, thereby making it possible to run HyperCard on
the ST! The Magic Sac works by disabling the ST's operat­
ing system and replacing it w ith the Macintoshoperating
system contained in the ROM's.

Getting the Magic Sac up and running is as simple as
plugging the cartridge in and runningthe ST software.that
activates it. The d ifficult part is transforming Macintosh
softwareto the ST diskformat. To help solve that problem,
the Magic Sac includes a null modem cable and file­
transfer software for both the Mac and the S1 The soft­
ware allows you to transfer any unprotected Mac disk
onto a custom-format(called "Magic format") STdisk. Of
course, to transferfilesby that means, you musthave a real
Mac physically present (but see below). A "Magic" disk
can only be recognized by the Atari when the Sac car­
tridge is activated.

The Mac is extremely picky about when you can re­
move a d isk from a drive; in fact, you mustexplicitly ask
the machine to eject a disk, or you risk irrecoverable
damage to the data on the disk.

The ST does not have the eject ion hardware, so the
Magic Sac software informsyou when it issafe to remove
a disk by flashing a large A or 8, depend ing on w hich
drive the disk is to be ejected from.

It took more than a year to develop the Magic Sac
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KEY ACCOUNT ACTIVITY
In a spedal salet meetlDi held last Monday we decided to focus on
our top tin eu.tom... In _h retlon. We decided to .tart a eam­
palin to apure that these KEY eUltome.. are beiDi semced relularly.
We also cIIlCussed a spedal promotion Idea that Dan Johnson has
been wortlnl on There will be another meetiDi nelt "onday to
tlnaHu this PrDlram.

Printed output
An external part of the S1'sope ratingsystem isGDOS, a

virtual device interfacedesigned to provide high-quality
outp ut on a variety of printers. In use, GDOS can, for
examp le, map a desktop-publishing layout on a 32K by
32Kgrid. The image is then scaled down to a form that is
suitable for either Atari's laser printer, or an inexpensive 9­
or 24-pin dot-matrix printer. Figure 1 shows a sample
output from a 9-pin Panasonic KX-P1091i printer. The im­
age was created using Timeworks Desktop Publisher.
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Software outlook
If you're concemed about the so-called.lack of busi­

ness software for the S1, file-compatible Lotusand dBase
III + clones are available; the clones also provide full
support foi mice and windows.

FIG. 4-RUN IBM SOFTWARE(Lotus 1-2-3 and SideKick, among
others) on an Atari using PC Ditto.

IBM emulation
Using an $89 product called PC Ditto, the ST can also

run IBM software. PC Ditto turns the ST into a 99% com­
patibleIBM clone thatcan run Lotus 1-2-3, FlightSimulator,
DESQview, the Norton Utilities, GW-BASIC, and most
other programs. Mouse drivers are included to let the ST
mouse emulate a Microsoft mouse.

Because the PC and the ST are based on micro­
processors from totally different families, PC Ditto is a
software emulator. Every 8088 machine instruction must
be translated into an equivalent 68000 instruction or
series of instructions. Because of that translation, PC Ditto
generally runs atabout 80% of thespeed of anXT. For that
reason, PC Ditto works best with non-graphics software.
Fi8ure 4 shows PC ditto running Lotus1-2-3 and SideKick.

At leasttwo companiesareworking onhardware emu­
lators based on8088-compatible microprocessors; these
emulators have expansion slots that can accept IBM
cards.

ca: <m 257 .9 ~

speed of the drive, the Translator varies the rate atwhich
bits of dataare sentto the drive.Thevariabledata-transfer
rate even allows you to run copy-protected programs on
anST. TheTranslator iscompletely invisible to the ST when
tumed off, and it won 't interferewith anyST software. The
Translator is rather expensive at $279.95 list, but it's still
cheaper than buying a Mac.

The Macintosh simply won't work with non-Apple
printers. Another Data Pacific product called Epstart
($45) allowsyou to use anEpson (or compatible) printer
to print Macintosh text and graphics. Epstart is a Macin­
tosh desk accessory that can be installed and forgotten.
Epstart works by fooling the Mac into thinking that an
Imagewriter is present; the program intercepts and cor­
rectly formats all printer output, including screen dumps,
graphics, and text. In fact, I think my Panasonic printer
produces output superior to the Appl e printer, which
costs more than twice as much. As for compatibility,
programs including MacPaint,MacDraft, MicrosoftWord,
and PageMaker produce good, clean output w ithout

__problem.

FIG. 3-ATARI'S MEGA 4 inclu des four megabytes of RAM, an 8­
MHz 68000, 3.5" floppy-disk drive, and the GEM operating sys ­
tem.

Because of Atari 's past connection with game ma­
chines, the company has concent rated (and continues
to concentrate) on the European market. Those efforts
have been so successful that the Atari ST is a top-selling
computer in West Germany, and is consistently in the
top three in England, France , and the Scandinavian
countries.

In all of those places , the ST is viewed as a profession­
al system ; it enjoys widespread use in businesses and
universities . In fact, the number of ST computers sold in
West Germany (roughly 400,000) outnumbers Amer­
ican sales significantly. But the company is now starting
to focus on the American market.

software, and the software has been revised numerous
times. The software is so well done that the ST can now
run programs thatw ill not work-on the $5000 Mac II! In
fact, someMacintosh developers test their programs on
Magic Sac equipped S1'sas atestof compatibility! Over­
all, theMagic Sac isapproximately 90% compatiblewith
a Mac SE.

The Magic Sac has several advantages overa rea l Mac.
For one,the S1's 640 x 400screen providesalmost 50%
more resolution than theMac's 512 x 342. The difference
is noticeable in MacWrite, for example, where the on­
screen ru ler isvisible only up to the6"mark on areal Mac,
but goes past 8" on the ST.

Anotheradvantage is the S1's increased speed,which
makes mouse movementand scrolling faster.

Use of avai lable memory is another improvement. A
four-megabyte Mega 4, shown in Fig. 3, wi ll function
effectively as a 3.8-megabyte Mac. In addition, the Mac's
modem port is fully supported and properly written
telecommunications programs (Red Ryder, for example)
will run normally.

As mentioned earlier, theSTcannotread orwrite Mac­
intosh-format disks. However, in addition to the Magic
Sac, Data Pacific markets a product called The Translator
thatallows the ST to read Mac disk? via an external disk
.drive.Thebiggest advantage of theTranslator isthataMac
need not be physical ly present to transfer software.

The problem with reading Mac disks in an ST is that
Macintoshes have variable-speed disk drives, whereas
theST uses constant-speed drives.Sorather thanvarythe

The Atari in Europe
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PROMPT DE I
SAME DAY SHIPPI NG (USUALLY)
QUAHTTTY ONE PRICES SI<IWN tor NOY. 15, ,11I.. .. .

CIRCLE 61 ON FREE INFORMATION CARD

A PRACTICAL
INTRODUCTION TO
MICROPROCESSORS
BP123-lntroduces mi- A "" actlnl
croprocessors by having Inl,oducllon 10

the reader construct a ~:':PtOC...ot.
very simple micro­
processor circuit that he
can experimentwithand
thus hopefully gain a
clear insight into this
complex subject. The
completed unit is only '-:-~__....
intended as an education aid. but can be
built inexpensively and many of the parts
can be reused for other applications later.
Get your copy for $5.00 plus $1.00 for
shlpping-in-the-U:S:-from ElectronicTech·
nology TodayInc., P.O. Box24D, Massape­
qua Park, NY 11762-0240.

SECRETS OF THE
COMMODORE 64,

, Sec,..t.a of th .
i COMMODORe M
I

BP13~ beginners guide
to the Commodore 64 pre­
sents masses ofusefuldata
and programming tips, as ,
well as describing how to
get the best from the
powerful soundand graph-
ics facilities. Welook athowthememory is
organized , random numbers and ways of
generating them, graphics-color-and sim­
pleanimation, and even a chapter on ma­
chine code. Get your copy today. Send
$5.00plus$1 .25forshipping intheU.S.
to Electronic Techology Today Inc., P.O.
Box 240, Massapequa Park, NY
11762·0240.
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On thedesktoppublishing front, several powerful pro­
grams are available that can drive PostScript and HP
LaserJet laser printers.

Of course, amultitudeof games isavailable, andenter­
tainment software for the ST meets or beats that found in
the arcade. The ST has a joystick port in addition to the
mouse port, but for two-player games, the mouse port
can also be used as a joystick port. Manyof the recent
games thathave become avai lable use the S1's large RAM
size to store digitized graphics and sound to provide a
new level of sophistication.

Musical applications
One of the S1's strongest areas is,music. Popular rock

groups (The Pointer Sisters and Fleetwood Mac, among
others) use Atari computers, the computer's low price
make computerized musical editing and creation avai l­
able to budget-conscious hobbyistsas well.

The S1's musical abilitiescome about through itsMIDI
port, which allows as many as sixteen different instru­
ments to be controlled. That includessynthesizers drum
machines, special effects generators, and d igital
samplers.

For example, Atari and Yamaha Music teamed up to
produce ahomeelectronic music system consisting of an
Atari 520S1, aYamaha keyboard, andsoftware thatallows
composing, tapeless multi-track recordingand playback:
The system lists for under $1000.

To get up to speed in music theory, you may want to
check out Alfred Publishing's Practical Theory and Music
Achievement Series. It runs on the 1040ST.

Conclusion
Inthisarticle,we have tried to indicatewhy theAtari line
of personal computers should be taken seriously by se­
rious computerists. The ST combines high quality, low
price, and extensive third-party support. Add-on prod­
uctsallow it to run software from the IBM and Macintosh
fami lies.•CD.

Vendors
Atari Computer Corporation

1196BorregasAvenue
Sunnyvale. CA 94086

(408) 745-2000

Yamaha Music Corporation, USA
Consumer Products Division
6600 Orangethorpe Avenue

Buena Park, CA 90620
(714) 522-9240

Alfred Publishing Co., Inc.
16380 Roscoe Blvd.
Van Nuys, CA 91410

(818) 891-5999

Timeworks Inc.
444 Lake Cook Road

Deerfield, Illinois 60015
(TimeWorks Desktop Publisher, $129.95)

Data Pacific Inc.
609 Speer Blvd

Denver, Colorado 80203
(Magic Sac, $149)
(Translator, $279)

(Epstart, $45)

Avante Garde Systems
381 Pablo Point Drive

Jacksonville, Florida 32225
(PC Ditto, $89.95)

Word PerfectCorp.
288 West Center ST.

Orem, UT 84057
(Word Perfect4.1 , $395)

Antic Software
524 Second St.

San Francisco, CA 94107
(CADD 3·0 2.0 , $89 .95)



Howthe 80386 supgpr:ts operating systems.

NEAL MARGULIS, INTEL CORP.

An opera ting system is like the foundation ofa house: it
provides a base on which the entire structure rests. In a
house, several sub-systems(p lumbing, electrical, heating
and cooling) interact to provide anenvironment for living.
When we flip a switch to tum on a light, for example, we
don't need to understand or even know about the elec­
trical circuits involved.

Likewise, an operating system has both visible and
invisible components. Forexample, when you copy a file
from a hard disk to a floppy dis~ a complex system of
software functions provide low-level (raw serial data),
mid-level (track and sector), and high-level (file) access
to data on the disk.

More visible, but no less important, is an operating
system's user interface. It translates your COpy command
into something the underlying components can under­
stand, so that you don 't have to keep track of the tracks
and sectors that comprise a file yourself. Thus, copying a
file is like flipping a switch.

In this article we'll show how architectural features of
the 80386 microprocessor make efficient multi-tasking
operating systems possible.-Editor

Time slicing is a technique by which a number of tasks
appear to execute on a computer simultaneously. In a

simple time-slicing system, each of several tasks is al­
lowed to execute sequentially for a specific amount of
time-a time slice. If the time slices are of the proper
duration; all tasks appear to execute simultaneously.

Time-slicing has been used, on mainframes and mini­
computers, since the 1960's. It is only recently, however
that microprocessors became powerful enough to make
time-slicing multi-tasking operating systems practical.

Depending on the operating system,·the tasks them­
selves may be parts of a single program, different pro ­
grams run by the same user or different programs run by
different users. It is up to the operating system to provide
each task with the illusion that it can use any and all
resources of the machine throughout the duration of its
time slice.

Thesize of each slice (i.e., the frequency at which tasks



FIG. 1-A TSS IS ONE OF SEVERAL data tab les defi ned by the
80386. The purpose of the TSS is to save the state of a task's
virtual processor while it is not actually runn ing on the micro­
processor.

theactual memoryaddress of the new TSS, becausethat
address is part of the TRdescriptor.

The processor then loadsitsmemoryregisters with the
values in the new TSS. Execution continues with the
instruction that is pointed to by the new task's instruction
pointer. The old task, including the pointer to the next
instruction to be executed in that task, have been stored
in that task's TSS. Execution of the old task can resume in
thesame manner; it isdone by issuing aJMP to thattask's

~ TSS selector.
z Inaddition to thejump method of loadingdescriptors
a? described above, two instructions are available for load­o ing and storing the Task Register directly: LTR and STR,
~ respectively. LTRis used to load the TR w ith a pointer to
o the TSS data area prior to the first use of JUMP TSS. That
o ensures that the execution of JUMPTSSstores thecurrent«
a: processor state in a valid area of memory.
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Paging
Inthe386family, there are three kinds of address space:

logical, linear and physical. Depending on which mode
themicroprocessor isoperating in, all three maybe iden­
tical, two of the three may be identical, or all-three may

CURRENT
TASK
STATE

STACKS
FOR
CPL 0,1,2

Memory management
The physical address space of mostcomputers isorga-

nized as a simple array of bytes. However with the
development of Memory Management Units (MMU's),
computerarchitectures began to distinguish betweenthe
physical address space implemented in hardware, and
the logical address space seen by a programmer. It is the
MMU's job to translate the logical addresses seen by
programs into physical busaddresses. (The 376embed­
ded processor does not need virtual-memory manage­
ment so someMMU features are not included)

The address space of the 386Microprocessors can be
viewed in several ways: flat, segmented, paged, and
paged segments.

Flat: The address space is an array of bytes with no
add itional structure. The logical address is equal to the
physical address, so no MMU translation occurs.

Segmented: The logical address space consists of a
numberof segments,eachof whichcanvary insize. Each
segment is specified by a selector and a descriptor as

I- - - - -discussed in Pertl .ot thisarticle.
Paged: The logical address space consists of many

relatively small fixed-size pages.
Paged segments: The logical address space consists

of asegment and anoffset. The logicaladdress specifies a
linearaddress; however each linear address is translated
into a pageand an offset into that page.

Each type of address space is suitable for a different
type of task. A one-to-one correspondence between
physical and logical addresses requires the least operat­
ing system overhead. A paged-segmented structure is
morecomplicated, but more flexible.

The 386and 386SX microprocessors can support any
of the fourmodels, but the376supportsonly the flatand
the segmented models.

Segments
-A task's logical address space consists of one or more

segments.The80286 allowed segments w itha maximum
length of 64K bytes, but the 80386 allows four-gigabyte
segments.

Each segment is defined by a descriptor. Descriptors
are stored in the shared Global Descriptor Table (GDT),
whichall tasks canaccess, and inaLocal Descriptor Table
(LDT), where they are more private.

Swapping isa method of sharing memory, when there
. is more code, data, or both, than physical memory. An
operating system that employs swapping keeps track of
how often each segment isused.When there isamemory
shortage, the least-used segments are stored on disk; the
freed-up space can then be used bythe current task.
OS/2, for example, currently uses segment swapping as
the basis for itsvirtual memory management.

Because 80286 segments are limited to 64K, it ispossi­
ble to perform memorymanagement by swapping seg­
ments. Withthe386, howeversegments can be extremely
large, so swapping on a segment basis is not feasible.
That is the origin of paging.
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FIG. '3-HERE IS THE COMPLETE MECHANISM that the 80386
uses to translate a linear address into a physical address when
paging is enabled.

differ. As discussed above and in Part 1, the logical ad­
d ress space is what the programmer sees, in protected
mode, selectors in the microprocessor's segment regis­
tersrefer to the logical addressspace by way of descrip­
tors, special tables in RAM.

When paging is not enab led, the linear and physical
addresses are ident ical. When paging is enabled, any
given 4K chunk of linearmemory may correspond to any
4Kchunk of physical memory.

The4K page size is convenient. The reason is that the
small page size prevents a commo n memory-manage­
ment problem: memory fragmentation that occurs when
variable-sized segments areused for memory allocation.
When a segment-based operating system needs to make
room for a large segment, and only small areas of free
memory are available, the operating system must rear­
range the programs and data currently in memory to
provide one contiguous chunk for the desired segment.
Doing so takes time that degrades system performance.
_ 6nother comQlication that .a s_egment::-Qased op.erating -:- _
system must contend w ith is whether to place a new 80386 uses to translate a linear address into a physical
segment into the first memory area the operating system add ress when paging is enabled.The processoruses the
finds, or into an area that is close in size to the new upper ten bits of the linearaddress as an index into the
segment. Those strategies are known as first-fit and best- directory. The selected directory entry contains the ad-
fit management, respectively. With a paging system, mem- dress of a page table. .I he processor adds the next ten
ory contents don't actually have to be moved, rather, bits of the Iinear addressto the page tableaddress.Thatis
tables that indicate the linear-to-physical mapping are then used to select the entry in the page table corre-
updated-a much qu icker process. sponding to the desired address. Last, the lower twe lve

An 80386 operating system enables paging by setting bits of the linearaddressselect the desired location in the
the PG bit in control registerCRO.When paging isenabled, 4K page.
the processor translates a linear add ress to a physical Note that all of that paging information is stored in
address with the aid of page tables. As on mainframes, memory. If. the microprocessor had to access the page
page tables are arranged in a two-level hierarchy, as tables every time it needed to access memory, perfor-
shown in Fig. 2. mancewould suffergreatly.' Soto reduce the overhead of

Control register CR3 is also known as the Page Table the page-table lookups, the processor automatically
Directory Base, it points to the first entry in a Page Table caches mapping information for the 32 most recently
Directory. A Page Table Directory is one page (4K) long used pages in an on-chip Translation Lookaside Buffer
and contains entries for 1024 page tables. Each page (TLB), shown in Fig. 3. Only when it does not find the
table is one page long, each page table describes 1024 mapping information for a page in the TLB does the
pages. Referring back to Fig. 1, you' ll notice that CR3 is processor perform a page table lookup from information
stored in the TSS.Therefore, eachtaskmayoptionally have stored in memory. Fortunately, 9S-99% of all address
its own page tab le d irectory. references areTLB hits (i.e., are found in the TLB). When a

Figure 3 shows the complete mechanism that the TLB missdoes occur, the processor rep laces an older TLB
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FIG. 2-WHEN PAGING IS ENABLED, the processor translates a linear address to a
physical address with the aid of page tables, which are arranged in a two-level hierarchy.
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Protection and privilege
The 80386 provides several mechanisms that an oper­

ating system can use to protect tasks from one another.
We've already discussed one form of protection, that is,
the separation of address spaces by segment descriptor
tables.

Other protection facilities are based on the notion of
privilege hierarchy. At any instant,a task's privilege level is
equal to the privilege level of the code segment in which
it is executing. A two-bit protection field found in each

cesses any location on a pagei the A bit isonly cleared by
software . By periodically clearing A bits, the operating
systemcan keep trackof which pages areused often, and
which aren't.

After the operating systemdeterm ineswhich page will
be discarded, it must decide whether it must be written
back to disk. It does that via the D (dirty) bit, which is set
each time the page iswritten to. So when a page is to be
discarded, if the D bit is set, the operating system knows
that that page must be written back to disk. If the D bit is

Virtual memory management not set, then the contents of the page in memory and the
Virtual memory allows a very large program to be page on disk are the same, so the memory image needn't

executed as if the entire program was in memory, even be written to disk.
though a portion of it is still on disk. For example, with Thatmethod of swapping pages in and.out of memory
proper management, a computer could run a 2MB pro- when needed is called demand paging. Demand paging
gram in a system with only 1.5MBof memory. is used, for example, by UNIX System V for the 80386.

The page directory and page table entries provide the And Phar Lapsoftware offers a set of tools for developing
mechanism. As shown in Fig. 4, the lower twelve bits of large applications that rely on demand paging.
each type of entry indicate which pages are in memory, Paging is useful in applications other thanvirtual-mem-
which Qages are still on disk . information for deciding ory management. Forexample, paging can be used to re-
which page should be swapped out in favor of a new'-----':m:::"ap memory. Remapping can be used to fill in gaps in
page, and whether the swapped page needs to be physical memory,or to emulate one type of memory with
written back to disk or merely overwritten. . another. .

The P(present) bit, if set to 1, indicates that the entry is Forexample, a program called 386MAXallowsyou tofill
present in memory. If the P bit is 0, then any attempt to out 512K motherboards to the 640K MS-DOS limit by
access the page will causea page fault.When a page fault . using paging.Theprogram alsoallows you to emulate LIM
occurs, the microprocessor passes control to a special EMS 4.0 memory usingextended (physically linear)mem-
handler via interrupt fourteen.The interrupt-fourteen han- ory. Similar programs are available from a number of
dler must read the needed page into memory and retum vendors, including Compaq, Quarterdeck Office Sys-
execution to the program. Toaccomplish that, the handler tems, and others.
first determines which page caused the fault. Doing so is
easy, because the processor storesthat information in CR2.

Butwhat happens if there isno room in physical memo­
ry to load another page? Then the handler must decide
which page of those presently in memory may be dis­
carded.Thehandlercan't know whether agiven page wi II
be needed later on, so it makes an educated guess,
based on which page was used least recently.

The A (accessed) bit and the bits available for as use
determine which pages have not been recently used. The
A bit is automatically set whenever the processor ac-

entry with the new entry,which is likely to be used by the
microprocessor again soon.

The on-chip page table lookups do not add to the
address translation time. However, due to occasional TLB
misses, paging does causeexecution time to vary slightly.
In a real-time system,where varied execution time would
be unacceptable, paging is not used. The 376 processor,
which is designed for embedded and real-time applica­
tions, has no paging mechanism.

(/)
ozoa:
t;
llJ
...J
llJ FIG.4-THE PAGE DIRECTORY AND PAGE TABLEENTRIES.The lower twelve bitsof each§ type of entry Indicatewhichpages are in memory,which pagesare still on disk, informa-
-c tion for decidingwhich pageshould be swappedout in favor of a newpage,and whether
a: the swapped page needs to be written back to disk or merely overwritten.
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WHAT IS AN OPERATING SYSTEM?

When it comes to operating systems, what you see is not
the operating system . The user interface and the funct ions
it performs-formatting disks, for example-is not the oper­
ating system . The user interface is really just anothe r pro­
gram that runs on the operating system. Many companies
that sell operating systems include a user interface. Other
companies sell just the operating system and include an
interface spec ification so that programmers can write the ir
own user interfaces. The user interface in MS-DOS is con­
tained in COMMAND.COM.

An operating system is not a language or a compiler.
Although an operating system must be written in some
language, the language is not the operating system. Nor is
the comp iler. although one is often included with an operat­
ing system.

Utilities (FORMAT.COM and DEBUG.COM, for examp le)
and commands (DIR and COPY, for example) are also not
the operating system.

Then what is an operating system? An operating syste m
is a program that provides orde rly access to computer
hardware by applications prog rams: word processors,
spreadsheets. databases, etc. Without an operating sys­
tem, every application would have to define its own disk-file
structure and write its own code to access that structure.
Different appl ications would undoubtedly have different file
structures. so they wou ld be unab le to coexist on the same
disks. Chaos would result if users had to use a different disk
for every application.

Likewise. the operating system provides orderly access
to the other resources : keyboard , video display, serial and
para llel ports. etc .

Operating systems vary greatly in the services they pro­
vide. A single-tasking operating system (MS-DOS. for ex­
ample) provides capabi lities for loading and executing
programs, reading and writing disk files, etc. A multitasking /
operating system is more complex because it must allow
multiple tasks to share a machine simultaneously, prevent
them from corrupting one another, and prevent them from
try ing to access the hardware simu ltaneously.

An operating system is the most complex program a
programmer can write. Because of that comp lexity. typical
operati ng systems are designed in layers. The services
needed to implement a given layer are found in the layer
below. The lowest level of an operating system is the one
that interacts with the hardware directly.

Multitasking operating systems were developed in the
1960's to allow multiple users to share a cent ral computer.
This is called time sharing. In time sharing, relatively inex­
pensive terminals connect each user to an expensive cen­
tral computer. From his terminal, each user seems to have
the central computer all to himse lf, but as the number of
users increases. performance decreases.

Many of the advantages of time-shared central comput­
ers are disappearing. Personal computers and worksta­
tions offer much less expensive processing power than
mainframes. And advances in networking allow users to
share information with inexpensive network file servers.

Although the popu larity of time-shared compu ters is de­
creasing , the number of multitaskinq computer systems is
increasing. Mult itask ing is showing up in both real-time
control systems and in personal workstations. 'T1

m
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ters are usedas in real mode.The contents of thesegment §;
. register are shifted left fourbits andadded to theoffsetto ~

form a linear segment address.
However by using paging in virtual mode, 8086 ep-

When pagingisenabled, there isaseparate.mechanism
for protecting user and operating-system memory That
mechanism isgovernedby the U/S (User/Supervisor) and
RNI (ReadlWrite) bits, which are found in each page
directory and pagetable entry. Thosebits control access
to individual pages; the operating system manipulates
those bits to allow a user program read and write, read
only, or no access at all to a given page. That type of
control is especially useful for systems that do not use
segmentation.

I/O has itsown privilege-control mechanism. The flags
registercontains a field called I/O A'ivi lege Level (IOPL),
which defines the minimum privilege level at which the
currently running task can execute I/O instructions. Be­
cause the 10PL is updated during task switches, different
tasks can have diffe rent 10PLs.

Inaddition, each taskhas an I/O Permission Bitmap for
controllingaccess to each port address.That RAM-based
table consists of a variable number of bytes, each bit of
which correspondsto one of the 64KI/O ports available
on the 80386.

Virtual 8086 environment
The 386 microprocessor can execute 8086 applica­

tionsintwo modes:real mode andvirtual86 mode.Inreal
mode, the 80386 functionsjust likean8086: the databus
is accessed sixteen bits at a time, as 'are the micro­
processor's registers; memory is limited to onemegabyte;
and the 80386 paging and protection mechanisms are
unavailable.

Virtual mode combines the best of real and protected
modes; a simulated real-mode environment that enjoys
the full benefits of paging and protection. When the
processor isexecuting invirtual mode, thesegment regis-

FIG. 5-DIFFERENT PRIVILEGE LEVELS can be used to form
" rings" of protect ion.

descriptor and selector specifies four privilege levels.
Level 0 is mostprivileged; level 3 is least privileged. Level
ois for the operatingsystem; level 3 is for user code. The
middle levels can be used for other types of code. For
example, OS/2 uses level 2 for device drivers. Figure 5
shows how the differentprivilege levels can be used to
form "rings" of protection.

CPU
ENFORCED
SOFlWARE
INTERFACES -_
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OS/2 cannot multitask DOS applications because OS/2
was designed specifically for the 80286, which does not
provide a virtual 86 mode. On the other hand, Win­
dows/386, OmniVievv,VM!386, and other programs use
virtual mode to run several DOSprograms simultaneously.

Other products use virtual mode to run DOS applica­
tions under UNIX. DOS uses interrupt 21h to provide
operating-system functions: opening end closing disk ,
files, etc. When a program issues an interrupt 21h, the
operating systemexaminesthe VM bit in the imageof the
EFLAGS registerthat is stored on the stack. If that bit is set,
the task was a virtual 8086 task. It is then up to the
operating system either to emulate the call using its own
resource,or to send the calion to an actual copy of DOS.
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plications can be executed anywhere in physical memo­
TYt not just the lower one megabyte.As discussed above,
the paging hardware allows the 20-bit linear address
produced by avirtual-mode program to be divided into
256 4K pages. Each page can be located anywhere in
physical memory.

All virtual-mode programs execute at privilege level 3,
the lowest level. If a virtual-mode task attempts to ex­
ecute a privileged instruction, a microprocessor excep­
tion will occur. INand OUTinstructions arenot sensitiveto
I/O privilege level when executed in virtual 8086 mode.
Instead, I/O port access is controlled using the I/O per­
mission bit map.

A virtual-mach ine monitor program such as Windows
386 can provide a virtual-8086 environment that is totally
transparent to normal applications programs. The main Next month
requirement is that operating-system calls and I/O instruc- In the final part of this series, we'll look at hardware
tions are intercepted and emulated by the virtual-ma- design issues, including memory interfacing, I/O interfac-
chine monitor. ing, and interfacing with other system components, in-

One of the biggest advantages of virtual mode is the c1uding the 80387 math co-processor and the 82386
ability to run-several-MS""[)CJS-programs-simultaneously. - -cache controller..CD.
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AUDIO UPDATE

continued from page 90

plifier. If an amplifier survives 24
hours of such rou gh treatment ,
then the statistical probability is
th at it is not likely to break down in
a customer's home in the fore­
se e a b le future. (See Onkyo 's
product-life test facilities in Fig. 1.)

HOTV

continued from page 43

called MUSE , which is an acronym
for MUltipl e Sub-Nyquist Encod­
ing. " MUSE sub-samples the 11 25­
line picture, transmitting every other

those of us who travel to Europe and pixel of every other line in a first field .
watch TV there . It is planned that The missing samples of the line are
future displays would be refreshed transmitted next, followed by alter-
from the frame storage memory at a nate samples of the missing lines and ,
75- or lOO-Hz rate . finally, the samples previously omit-

The HDTV system that seems to be ted. MUSE has two resolution specifi-
favored for North America has a more cations. One resolution is for static
complex relationship to NTSC. The pictures where the full information
line ratio would be 15:7. A down- content of the Il 25-line system is de- Physical examinations
conversion from HDTV to broadcast livered via one 8 .1-MHz baseband How much wil l a physical exam-
NTSC would require either a digital video signal. The other is the resolu- ination reveal about an electronic
interpolation of 15:7 or the cropping tion that is provided when the picture component's re liabi lity? Unfor-
of 69 lines at top or bottom or both to contains motion ; that is the resolution tunately, not much . In the past,
give 966 active TV lines, so that a of current NTSC pictures . All forms some very expensive audiop hi le
simple 2:1 digital interpolation could of MAC, including MUSE, employ compone nts sporting Yz-inch th ick
yield 483 active lines per the NTSC various amounts of pre-emphasis for front panels , beautifu lly laid out

-standard-Ithe-remaining-lines-of-the- -the-video-signals, as-shown-in-Fig:-9~ - wiring-on military glass -epoxy cir-
so-called 525 line NTSC system are In MAC systems, the O-dB crossover cuit boards, computer-grade
not visible on screen, but are in the frequency for the emphasis curve is parts, etc. , have had a far higher
vertical blanking interval). Many of much higher than for NTSC , and the breakdown rate than some other
the HDTV systems that are currently low-frequency gain reduction is only unpretentious and far less expen-
under consideration are known as about 3 dB for the B-MAC and D-2 sive mass-produced products .
MAC systems, which is an acronym MAC systems. MUSE employs a very That is not to say that pushing the
that stands for Time Multiplexed Ana- elegant form of pre-emphasis that state of the art results in unre liable
log Components. MAC systems, it provides substantial improvement in products, but rather that some de-
should be noted , are inherently free of signal-to-noise ratios. The MUSE signers in their pursuit of th e will-
the color artifacts that have always pre-emphasis characteristic applies a of-the-wisp of ultimate fidelity
plagued both NTSC and PAL broad- large high-frequency gain boost for seem to ne glect (or have never un -
cast pictures. small-amplitude high -frequency derstood) some essential ground

In Europe, the consensus seems to components , and much less emphasis rules of amplifier des ign . For ex-
be that the HDTV production stan- for large high-frequency compo- amp le, at one point many of the
dard used in studios will be fully com- nents. That is possible only with a high-end limited-production am-
patible with a version of MAC called signal format that has no color subcar- plifiers seemed to suffe r from in-
D-2 MAC which is intended to be riermixedin with it. stability and to be unable to
used shortly as the Direct Broadcast There are other variations on the withstand standard s le w-facto r
Satellite (DBS) transmission signal of MAC HDTV idea, but by now it testing without blowing fuses.
the European Broadc ast Union should be c1earthatthe path towards a I don 't mean to imp ly that
(EBU). The emphasis there is on com- standard is going to be a long and cheaper is better. An overzealous
patibility with D-2 MAC , and not tortuous one. There seems to be an pursu it of lower manufacturing
necessarily with PAL or SEC AM . increasing tendency, in this country at costs will almost always have nega-
Some see the eventual use of D-2 least , to favor some sort of NTSC tive consequences. Reducing the
MAC for terrestrial transmission with compatible approach to enhanced def- size and thickness of the front pan-
the eventual replacement of the exist- inition TV, so that millions of TV 's el won't affect longevity, but cut-
ing PAL and SECAM. don't become obsolete. It is entirely . ting back on the heat sinks might.

B-MAC , a system developed by possible that the first delivery of lt appears, however, that when the
Scientific Atlanta, while not a true HDTVmaynotbe viabroadcastingor e co no mies of la rge production
HDTV system in that it transmits an cable TV at all. It could well be that runs are possible , the manufac-
interlaced 525 -line picture and is we will see first examples of HDTV turer gain s ver y litt le in the way of
therefore limited in vertical resolu- delivered to us in the form of software co st by scrimping o n parts quali-
tion , might more properly be called (new laser opti cal-disc formats or ty-particularly considering the ill
an Enhanced Definition Sy stem. even new VCR formats based upon will en gend ered by prematu re
NHK, the Japanese government- Super VHS or ED-Beta technology). failures . \
spon sored broadcast auth ority, has Of course, such software will require As so me o ne who grew up with
taken a totally different approach to new video monitor/rec eiver s and audio durin g the unlamented
the transmission of HDTV pictures . other new hardware. Still, you should mono tube days , I continue to be
Since their 1l25-line picture is not hold on to those NTSC receivers for impressed with the extended lon -
designed to be compatible with any the moment, since the current multi- gevity-and sound-of today's au-
existing broadcast standards, they plicity of HDTV systems could well d io equipment. Of course, failures
have developed a special form of delay over-the- air HDTV for man y still occur, but they are rarer than
MAC for HDTV tran smission. It 's years to come. R-E ever before . R-E
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MARKET CENTER
FOR SALE

TUBES. new, unused. Send self -addressed, stamp­
ed envelope for list. FALA ELECTRONICS, Box
1376-2, Milwaukee, WI 53201.

TUBES, name brands, new, 80% off list. KIRBY,
298 West Carmel Drive, Carmel, IN 46032.

IS it true ...Jeeps for $44 through the govemment?
Call for facts ! 1 (312) 742-1142, ext. 4673.

PHOTOFACT folders, under # 1400 $4.00 . Others
$6.00. Postpaid. LOEB, 414 Chestnut Lane, East
Meadow, NY 11554.

TUBES: "Oldest," "latest." Parts and schematics.
SASE for list. STEINMETZ, 7519 Maplewood Ave.,
R.E. Hammond, IN 46324.

GREAT buys! Surplus prices, ICs,linears, transfor­
mers, PS, stepping motors, vacuum pump, pho­
totransistor, meters, Isase , FERTIK'S, 5400 Ella,
Phila. , PA 19120.

TWO -WAY-RADIO, PC COMPUTERS, UNIDEN
SERV ICE. General Radiotelephone licensed tech­
nician . Catalog-RAYS, 2025 Moline, Ft. Worth, TX
76117 (817) 831-7717 .

Munl-ehannel1 .9 to 2.7 GHz. 40dB Gain
~hannel Syatem complete $149.95
12-ehannel System complete $104.95
2-Channel System complete $79.95

PIlI .T8Ch EIeCtI'OIIICI
I!o. Ia 8IilI3 • 1l:lmIlI*. az lIIi2li%

LIFETIME (602)947·7700 IS3!IO CndIt.1I phanI ordertn
WARRANTY MulIrCord. Vlu • COO's Quantitv Pricin~

RESTRICTED technical information: Electronic
surveillance, schematics, locksmithing, covert sci­
ences; hacking, etc. Huge selection. Free bro­
chures. MENTOR-I, Drawer 1549, Asbury Park, NJ
07712.

DESCRAMBLERS. All brands. Special combo Jer­
rold 400 and SB3 $165. Complete cable de ­
scrambler kit $39 . Complete satellite descrambler
kit $45 .00. Free cata log. MJM INDUSTRY, Box 531,
Bronx, NY 10461-0531 .

TR5-80 color computer software. Low prices! Huge
selection! Free catalog . T&D, P.O. Box 1256, Hoi­
land, MI 49422.

SOLAR electric systems. Discount prices. SUN
POWER·TEXAS, Dept. 01C, P.O.B. 2788A, Free­
port, TX 77541 . 1 (409) 233-8350.

BANDSTOP Filters-Remove interfering signals on
Cable T.V.Channels 2, 3, 4,14,15,16,17,18,19,20,
21 or 22. $20 each - Money Back Gua rantee, dB
ELECTRONICS, P.O.Box 8644, Pembroke Pines,
FL 33084.

CLASSIFIED AD ORDER FORM

To run your own classified ad, put one word on each of the lines below and sand this form along with your check to:

Radio-Electronics Classified Ads, 500-B Bi-County Boulevard, Farmingdale, NY 11735

PLEASE INDICATE in which category of classified advertising you wish your ad to appear. For
special headings, there is a surcharge of $25.00.
( ) Plans/Kits () Business Opportunities () For Sale
( ) Education/Instruction () Wanted () Satellite Television
( ) - - --- ------------ ------

Special Category : $25.00

PLEASE PRINT EACH WORD SEPARATELY, IN BLOCK LETTERS.
- (No refunds orcredits for typesetting errors can be made unless ~u clearly print or type your

copy.) Rates indicated are for standard style classified ads on y. See below for additional
charges for special ads. Minimum: 15 words.

2 3 . 4 5

6 7 8 9 10

11 12 13 14 15 ($46.50)

16 ($49.60) 17 ($52.70) 18 ($55.80) 19 ($58.90) 20 ($62.00)

21 ($65.10) 22 ($68.20) 23 ($71.30) 24 ($74.40) 25 ($77.50)

26 ($80.60) 27 ($83.70) 28 ($86.80) 29 ($89.90) 30 ($93.00)

31 ($96.10) 32 ($99.20) 33 ($102.30) 34 ($105.40) 35 ($108.50)

We accept MasterCard and Visa for payment of orders. If you wish to use your credit card to pay for your ad fill
in the follow ing additional information (Sorry, no telephone orders can be accepted .):

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 offering commercial products or serv ices)
$3 .10 per word prepaid (no charge for zip code) ...MINIMUM 15 WORDS. 5% discount for sam e ad in 6
issues; 10% discount for same ad in 12 issue s with in one year ; if prepaid . NON·COMMERCIAL RATE : (for
individuals who want to buy or sell a personal item) $2.50 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) 55¢
per word additional. Entire ad in boldface, $3 .70 per word . TINT SCREEN BEHIND ENTIRE AD: $3.85 per
word. TINT SCREEN BEHIND ENTIRE AD PLUS ALL BOLD FACE AD: $4.50 per word. EXPANDED
TYPE AD: $4.70 per word prepaid. Entire ad in boldface, $5.60 per word . TINT SCREEN BEHIND ENTIRE
EXPANDED TYPE AD: $5.90 per word. TINT SCREEN BEHIND ENTIRE EXPANDED TYPE AD PLUS
ALL BOLD FACE AD: $6.80 per word . DISPLAY ADS : 1" x 2\4"-$385.00; 2" x 2V."-$770.00; 3" x
2W'-$1155.00 . General Information: 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 hands on the 12th of the third month preceding the date of the
issue . (i.e., Aug . issue copy must be received by May 12th). When normal closing date falls on Saturday,
Sunday or Holiday, issue closes on preceding working day. Send for the classified brochure. Circle Number
49 on the Free Information Card.

MONITOR room and /or telephone conversation.
Range unlimited . $88 .00. Catalog, $3 .00 . LISTEN
603 Elgin, Muskogee, OK 74401. 1 (800) 633-8277.

T.V. Tunable notch filters. Free Brochure. O.K. VID-
en EO, Box 63 /6025, Margate, FL 33063. 1 (305)
o 752-9202.

~ OPENING Special. Super Duper Kits. Send $1.00
a: U.S.$ for boo klet to 3C TECHNOLOGY Box 306, S.
I- Lafleche, St. Hubert, Quebec, J4T-3J6 .o
W OEM QUALITY AUDIO TUBES, wholesale prices,
u:J dealers invited. Restoration supplies, tubes, capaci-
6 tors, resistors, sockets, needles, cartridges, for tube

equipment. Catalog $1. TR IODE ELECTRONICS,
15 . 2010 W. Roscoe, Chicago, IL. (312) 871-7459. FAX
~ (312) 871-7938.
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' . .

42.00

6500

8500

62 00

6300

62 00

18 00

7500
62.00

6500

4600

14 00

7000

18 00

6900

79 00

75 00

105 00

12500

13900

1800

119.00

100B
MORE

TOTAL
PRICE

99.00

2400

9900

7900

9900

6900

88 00
9800

9900

9900

2900

2900

t09 00

1
UNIT

11900
119 00

175 00

109 00

14500
109 00

29.00
199 00

16900

Price
Each

Output
Channel

'CALL FOR AVAILABILITY

ItemQuantity

JERROLD S6·ADD-ON

HAMLI N MCC 3000 36 COR OED REMOTE CO NVERTER (Ch 30nlYI

INTERFERENCE FILTERS ICh 3 only )

'M -35 6 CO M60 UNIT WITH VARISYNC

'MLD-1200-2 (Ch. z output j
'Z ENITH SSAVI CA6LE READY

'SCIENTIFIC ATLAN TA ADD-ON REPLACEMENT OESCRAM 6 LER

'M -35 6 CO MBO UNIT (Ch 3 output onl y)

' MLD- 12oo-3 (Ch a output)

ECONOCODE rmlmcoce subs titute)

' MINICODE (11-121

PANASON IC WIRELESS CONVERTER (our best buy)
MO VIETIME VR7200A (manual fine tune)

ECON OCODE WITH VARISYNC

'MIN ICODE VARISYNC WITH AUT O ON-O FF
' MINICODE 11'01-1 2) WITH VARISYNC

· EAGLE PO-3 DESCRAMeLER ICh 3 output only)

' JERROLD S6 -ADD-O N WITH TRIM ODE

•JERROLD 450 HAND REMOTE CO NTROL

•JERR OLD 400 COM 6 0
JERROLD 400 HAND REMOTE CO NTROL

· EBROLDA 50 CO MeO

I
1.g.2.7 GHz Parabolic Dish 40> dBGain

LIFETIME WARRANTY
Complete System $99.95 (Shipping Incl.)

Replacement Components
& Expert Repairs Available

~.~ ~o~~rICS call~~~p~l~'
PHOENIX. AZ 85061 16021 z:l6.OO4O

S2 CREOIT ON PHONE ORDERS

CABL E TV CONVERTERS- FREE CATALOG
Zenith, Tocom, Scientific Atla nta, Jerrold, Pioneer,
Oak, Panasonic - Remotes, Video Accessories.
Best Buys/Service, Monthly Specials. AR IZONA
VIDEO, 3661 N. Campbell , #310-A, Tucson, AZ
85719. (602) 323-3330.

Free power supply, connectors ($8.95 value)
with TVProject Assortment #103 (F'ebnuary1984
G. Sync article) contains PCB, TOKO coils, tran­
sistors (BF085), IC's, diodes, article reprint.
$25.00. ~1V8I$112.50 . Assortment # 104, contains
all other parts $10.00. Shipping $3.00. MCNISA,
COD accepted. Jim Rhodes, Inc. P.O. Box 3421,
Bristol, TN 37625.

Fair Pricing 1 (313) 979-8356. Lots 5 and 10; 65 SB
55; 65 MLD 1200 55; 85 TriBi 75; 90 SA 80; 105
SSAVI 95; 295 Pioneer 275 ; 180 Z-Tac 170; 180
Tocom 170; 18 Filters Any Channel-15; No Michigan
Sales .

CABLE TV DESCRAMBLERS, Jerrold, Scientific
Atlanta, Zenith, most major brands. Dealer Inquiries
Welcome . Visa-M /C Accepted. E & 0 VIDEO, 9691
E. 265th Street , Elko, MN 55020. 1 (800) 638-6898.

CABLE TV CONVERTERS/DESCRAMBLERS
Free Catalog. VIDEO MART 3938 E. Grant #241-C,
Tucson, AZ 85712. (602) 721-6557.

RENTAL MOVIE STAB ILIZER. Connect between
VCRs or to mo nitor. Satisfaction Guaranteed.
$59 .95, $4 hand ling . 1 (800) 338-8751.

~
8
~•

o Mastercard ~

~
u
f..•Gl..

o Visa

TOTAL

SUBTOTAL
Shipping Add
$3.00 per unit

COD & Credit
Cards - Add 5%

____ _ _ Zip _

o Money Order

Ca lifornia Penal Code #593-0 forbids us
fro m shipp ing any cable descrambling unit
to anyone residing in the state of California.

Prices subject to change without notice.

FOR OUR RECORDS:
DECLARATION OF AUTHORIZED USE - I, the undersigned , do hereby declare under penalty 01 perjury
that all products purchaS"d,. rv::Nt and in the future, will only be used on cable TV systems with proper
authorization from local officials or cable compeny officials in accordance with all applicable federal and
state laws. FEDERAL AND VARIOUS STATE LAWS PROVIDE FOR SUBSTAHTlAL CRIMINAL AND CML
PENALnES FOR UNAUTHORIZED USE.

PLEASE PRINT

CABLE TV EQUIPMENT, Scientific Atlanta, Jer­
rold, Oak, Hamlin, Z!lnlth SSAVI . WE WILL NOT
BE UNDERSOLD. Call Toll Free1 (800) 327-3407,
or send $3.00 for catalog to K. D. VIDEO INC. ,
P.o. Box 29538, MLPS, MN. 55429.

The DECODER. Satellite and Cable Descrambling
Newletter. News-Schematics-Modifications-Re­
views . $24.00/year.. Complementary sample.
TE LECODE, Box 6426, Yuma, AZ. 85366-6426.

SCRAMBLING NEWS Articles, patents, circuits,
turn-ens,etc . $24 .951year. Sample $3. Scrambling
News; The first year. 200 pages. $22 .95 Special.
Both $45 . New...Z-Bag II. SCRAMBLING NEWS,
1552 Hertel Ave. Buffalo, NY. 14216. COD's (716)
874 -2088 .

UTHIUM Batt. (Special of the Month) 3.6V Extra
heavydUty. with long leads . Don 't let your Computer
boardsdie. $8 .ooea.or 3 for $20.ooor$5.50ea. per
case of 25 . HI·TECH ELECTRONICS, P.O. Box
42423, Detroit, MI. 48242.

CABLE DESCRAMBLER LI QU IDATION Major
makes and models available. Industry pricing! (Ex­
ample: Hamlin Combo's, $44 each ...minimum 10
orders). DEALERS ONLY! Call WEST COAST
ELECTRONICS (818) 709 -1758 .

IC's digita l and linear, transistors, sockets, led 's for
sale . Very low prices , No minimum order. For free
parts list write to : ARLI ELECTRONICS, 1052
Eilini ta Ave., Glendale, CA. 91208 .

ARCADE VIDEO GAME log ic boards . Thousands
in stock . Call for price lis!. EPROMS- best prices
anywhere. ELDORADO 14816 Main, Gardena, CA
90248. (213) 516-9525.

REDU CED 75% Diehl Mark V-Scanner $249 . Diehl
Mark III $99 . New WEEC 2805 University Ave.,
Madison, WI. 53705 . (608) 233-9741, (608)
238-4629.

.:;.,

Pacific Cable Company, Inc.
7325% RESEDA BLVD., DEPT. # R-2· RESEDA, CA 91335

(818) 716-5914 • No Collect Calls • (818) 716-5140

IMPORTANT: WHEN CALLING FOR INFORMATION
Please have themakeandmodel# oftheequipment used in ourarea. Thank You
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Software, Schematic Fonts, Electronics Programs,
Electronics Dictionary. ForC64 or C128with GEOS
(tm). Send $19.95 or write for Info.THOMAS SOFT­
WARE, 1375 Beasley Rd., Jackson, MS. 39206.

ALUMINUM imagetransfer process, your artwork to
aluminum. Write: J & E ENTERPRISES, 2457 N.
Marmora, Chicago, IL. 60639.

Cable TVDescramblers liquidation. Zenith Z-Tac w/
remote $165; Tocom VIP w/remote$235; Oak M35B
$60; Jerrold 450 Dic $150; other units available un­
modified units at wholesale prices: DEALERS
Wanted. Call (702) 887-3894.

DESCRAMBtERS. Jerrold 40D-450, 583-2, TRI
BI. Oak TC 35 - ATC 56, Hamli n MlD1200, SA3·2,
Remote converters. Tocom. Zenith. All at whole­
sale prices and carry a Full Warranty, C.O.D. OK.
S.A.C. (702) 647·3799.

ENGINEERING software. IBM/compatibles. Com­
pDes Circuit Design. Basic electricity through circuit
designs . CompMath-Genera l mathematics
through statistics. CompView-Digital Analysis ,
waveforms and filters. $49. (614) 491-0832. BSOFT
SOFTWARE, 444 Colton Road, Columbus, OH
43207.

i< i< i< i< i< PRESENTING i< i< i< i< i<

CABLE TV
DESCRAMBLERS
i< i< i< i< i< STARRING i< i< i< i< i<

.JERROLD, HAMUN, OAK
AND OTHER FAMOUS MANUFACTURERS

• FINESTWARRANTYPROGRAM AVAILABLE
• lOWEST RETAl'L/WHOlE SAlE PRK ES IN us,
• O RDERS SHIPPED F'ROM STOCK WJTHIN 24 HOU RS

FOR FREE CATALOG ONLY t.800·:145-89Z7
FORAlliNFORMATION 1-818- 716-5914

PLANS AND KITS

TOP quality imported, domestic kits, surplus, dis­
count electronics, computers components. Free
catalog. TEKTRASONIX. 1120 Avenue of the
Americas, 1/11 Suite 4038, New York, NY 10036.

MICRO·LINK FM STEREO AUDIO TRANSMIT­
TER. One chip does it all! Transmit your CDNeR!
Walkman in stereoto any FM radio. Freeschematic
and info. Send a self addressed/stamped envelope
to: DJ INC., 217 E.85th St., Suite 108, NewYork, NY
10028.

LOW Prices - ICs, Transistors, Capacitors, Switch-
es. Special 27128- $3.00, 2716- $1.25. Flyer- SASE

SENIOR PROM-Forallyour Epromneeds! Duplica- SANTECH 11 Revere Place, Tappan, NY. 10983.
tion , Programming, Supplies. GreatPrices!Write for (914) 359 1130
details . SENIOR PROM, 11 Manor Ridge Drive, - . BUILD this five-digit panel meter and square-wave
Princeton Junction, NJ. 08550. Crystal Oscillator Board and Instructions. 27 MHZ generator including an ohms, capacitance and fre-

Range. Send $3.00 PD & F,P.O.Box 10281 , Killeen, quency meter. Detailed instructions $2.50. BAG·
DESCRAMBLERS All remote at wholesale prices, TX. 76542. NALL ELECTRONICS, 179 May, Fairfield, CT
Z-Tac $199 .95, Jerrold 400 , $139.95, Tocom SURVEILLANCE EI t . Db' Kit 06430.
$205.95, Oak RTC 56 $199.95, Add ons, SB3-2 . ec FOnlCS, e uggmg, I S. -:-:=:-:-::-.,,--,..,-,....,....--,-- ----,---,--- - -
$69 95 SA3-2 $89 95 Hamlin $5995 TR I·BI Latest High-Tech. Catalog $5.00 TECHNOLOGY CATALOG: Hobby/broadcasting/HAM/CB : ca-
$89.'95; AII types Co~veriers, Call, C.O.'D. OK, G.D.__SJ:R~~,~_9Jml~S~, .9retna , LA. 70056. ble TV, transmitt~rs , amplifiers, bugging devices,
ELECTRONICS (602) 829-9441 RADIO A t (HAM) Ed t' L t h computers, more. PANAXIS, Box 130-F2 Paradise,, . . . ma eur . uca Ion. earn a ome CA 95967
TOCOMS and more TOCOMS. Outstandinp Zen- or In your ,?ar. VHS Video or AudiOCassettes. Easy
nith units. Quality cable products at discount prices. to obtain License. Free Information. AMATEUR RA-
(714)-974-5688 DIO SCHOOL 2350 Rosalia Drive, Fullerton, ,CA.

• 92635.
- - - -------- - - ---
AIRBAND Converter. Uses your CB $29.00 Com-

CABLE TV CON VERTERS and DE· plete.SASEfor infoMICROTEKPRODUCTS, Box
SCRAMBLERS. We sellonly the best. Low 563, Romeo, MI. 48065. (313)752-3978.

prices, 8B·3 $79.00. We ship COD. free DESCRAMBLEAS. ZenlthZ-Tac that really work.
catalog. ACE PRODUCTS. PO Box 582 Dept remote controlled, Tocom all In one combo. reo
E. 8aco, ME 04072. (207) 967-0726. motecontrolled. $199.95. Full Warranty. S.A-C.

(702)..647-3799.

CALL FOR FREE CATALOG

Scientific Atlanta & Pioneer Cable Descramblers in Stock
AC/DC - 7~~Leadetz,~L~ 'Aia.t

• We will match or beat anyone 's advertised price.

ITEM ONE UNIT 10+UNITS

NEWIIC TESTER! $149.00
SIMILAR TO BELOW EPROM PROGRAMMER. PLUGS INTOYOUR PC OR XT. TESTS
~t~'6~~i6Lis~~~:(N~~s~~Pd~:~~O\SE~~~Si::I~g;~rci~~:~~I~~~~g~J'~;~'~~~~ I
DETERMINE PART NUMBERS OF MOST UNMARKED AND HOUSE NUMBERED DEVICES
WITH SIMPLEMOD.THIS UNIT CAN ALSO TEST 6.4K AND256KDRAMSI WITH MANUAL
AND SOFTWARE: $149.PERFECT FOR SCHOOLS.

· .250.00. . 200.00
· . .79.95. 69.00
· . .84.95 . 65.00
· .. 64.95 55.00
· .134.95 100.00
.169.95 125.00

· . .24.95 15.00
· . .74.95 55.00
· . .95.00. .. 75.00
·. .94.95 . 65.00
· . .84.95 . . ... 59.00

.64.95 .. . . 40.00
· .. 64.95 55.00
. .99.95 60.00
.149.95 100.00

· .109.95 60.00
. .24.95 . . . . 14.00

· . .69.95 . 45.00
· .109.95. . . ~5.00

.299.95 . . 249.00
... .. .94.95. .. 79.00

· .210.00. 175.00
· .. 89.95 . . . 75.00

PIONEER ADDONPD-2DECODER FOR ALLPIONEER SYSTEMS .
PANASONICWIRELESS CONVERTER 1403N .
JERROLD JSX3-DIC 36 CHANNEL CONVERTER .
JERROLD 400 WITH REMOTE (MANUAL FINE TUNING) .
JERROLD 400 COMBO W/REMOTE (DRX3D1C)
JERROLD 450 COMBO w/ REMOTE (DRZ3DIC) .
JERROLD 400 OR 450 REMOTE HANDUNrr .
JERROLD SBADDON .. .. .. .. ..
JERROLD SBADDONwrrHTRI-BI .
OAK M-35COMBO . .. .. .. .. .. .. ..
OAK MINICODE (N-12) ..
OAK ECONOCODE (E-1 3) .. .. . .. ..
HAMLINMLD-1 2OO .
EAGLE PD-3 ..
ZENITH SSAVICABLE READY. . . .
SCIENTIFICATLANTA SA-3ADDON ... .
INTERFERENCE FILTER(CHANNEL3OR 6) .
~DEO TAPE COPY STABILIZER . . .. .. .. . . ..
PANASONIC CONVERTORW/ VOLUMECONTROL(170 3PB)
SCIENTIFIC ATLANTA 8580 . . .
SCIENTIFIC ATLANTA 83CHANNELCONVERTER. . .
SCIENTIFICATLANTA 8535 . . . . . . . . . . . . . . . . . . . . . . . .
PIONEER CONVERTOR(4535)

$6995
ASSEMBLED

& TESTEDNEW!

P.O. BOX 381450 • DUNCANVILLE,TX75138 • (214) 225·2309

Digital Research Computers

* LATEST DESIGN* PROGRAMS UPTO 4DEVICES ATONE TIME*FEATURES EASY
TOUSE MENU DRIVEN SOFTWARE THAT RUNS UNDER PC OR MS-DOS.* USES AN
INTELLIGENT PROGRAMMING ALGORITHM FOR SUPER FAST (8X) EPROM
BURNING. * THIS PLUG-IN BOARD ATTACHES TOAN EXTERNAL MINI CHASSIS
CONTAINING 4 TEXTOOL l.1.F. SOCKETS. * NO PERSONALITY MODULES
REQUIRED * AUTOMATIC VPP SELECTION:12.5V, 21V, OR 25V. * EPROM DATA CAN
ALSO BE LOADED FROM OR SAVED TOADISKETTE.* PROGRAMMING SOFTWARE
SUPPORTS: 2716, 2732, 2732A, 2764, 2764A, 271 28, 27128A, 27256, 27256A, 27512, AND
27512A. * ASSEMBLED AND TESTED, BURNED. IN WITH MANUAL. $169 WITH
SOFTWARE.

JUST RECEIVED. SAME ASABOVE PROGRAMMER, BUT PROGRAMS 8UNITS ATONE
TIME· $299.

TOTAl
PfOC£

Pf1lCE
EACH

SUBTOTAl.
ShippngAdd
$300 perUnit

COO
-"1<15"
TOTAl

ITEM

City/State/Zip _

Signature Phone Number ( ) _

WAIVER. Since I, tho undofsig nod , fully lInder$land lhal tho ownor!lli p of a cabkl docoder does not OM tho ownof of
lho decoder tho noht to docodo Of view promium cabMlclun nob Without Pfopor authorization from tl'leir kx;a l cable com­
pany , he/eby ckclar. u~ penalty of perjury thl l all products pllrc!l.J.sod. at ..fly hmo, WIllOfllybe I.IWdon cabMllV sys­
tems 'MIh proper aulhoriZahon " om lOcalothci.l" Of cable compa.nyofIlCGrs In KCOl'datlCG 'MIt! an appllcabkl fodefal and
stale laws Fed6faJand various stato la'oIrI'S prO'>'ide IOfsub5tanh.1J cominal and civil pena" MtS fOfunauthorized use

It is no( lhe inIon! of AC OC 10 dofraud any~ t~ oper ator and we "",,/1
notn$isl any company or Individual )n doing so

PLEASE PRINT: 0 Cuh~,·. Chock 0 t.Ionoy"'... 0 COO 1---'::..::;o~=-+------1

Name --:==============C=:iR::=C===:JAddress

ATLANTIC CABLE DISTRIBUTING CENTER INC.
::tifi :'\. BHO.\()\\'.\Y, SI T I'E :nll, .IEHH'1I0,:,\Y lIi:i!J.

516 - 625-3550 r,,:WORTANT-Hd~-"",••- and mOd.q 516 • 625-3532
1_#_Ol~he t"qulptl'\ffll used ~ you r erea

CIRCLE 191 ON FREE INFORMATION CARD

ASK ABOUT
OUR NEW

PAL
PROGRAMMER!

PC/XT EPROM
PROGRAMMER

$169 .
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CABLE TV Secrets-the outlaw publication the ca­
ble companies tried to ban. HBO, Movie Channel,
Showti me, descr amblers , converters, etc . Sup­
plier 's list included $8.95. CABLE FACTS, Box 711­
R, Pataskal a, OH 43062.

SATELLITE TV receiver kits ! Instruction manual,
boards , semico nductor parts! 59° LNA's ! LNB 's! Ku­
Band L NB 's ! C atalog $1.00 XANDI ELEC·
TRONICS, Box 25647, Dept. 21PP, Tempe, AZ
85285-5647 .

SATELLITE TV

FINALLY!
An interesting and worth­
while project. This EASY-TO­
BUILO Circuit lets you use
any regular TV set as a sim­
ple OSCILLOSCOPE. Build
for less than $10. NOMOOI·
FICATIONS TO TV! Single or
dual trace. Send for FREE
CATALOG of other plans and
kits.

$50 PACKET for Commodore 64 . For info send
SASE to: A & A ENGINEERING, 2521 W.LaPalma,
#K, Anaheim , CA 92801.

"CB Trick of the Trade book " learn CB repair tricks
and tuning tricks . Send $19.95 to MEDICINE MA N,
CB P.O. Box 37, Clarksvi lle, AR 72830.

DETAILED PLANS: $4.95

TV-SCOPE
PENN RESEARCH,

Box 3543
Williamsport, PA17701

SUPER Strobe Circuit. Convert Neon , Fluoresce nt
tubes into bright strobe lights . Exce llent for DJ's Ii\lh t
shows. Plans $10.00. COSMOS 205 White Plains
Rd., Trumbull , CT 06611.

REMOTE CONTROL KEYCHAIN

~
:. ,. .. . Complete w /mini-transmitter

................. .and +5 vde RF receiver» .

.

,'NW::: : Fully assem bled i.nelu ding p lans
:::"" 8f.i" to build your own auto alarm

. ,:.. : :: ..... Quanti ty discounts available
:.: ,,:::: $19 95 Check, V isa erM/C

,.... • 30 days refund
-::::" V ISIT ECT INC. (415) 872-0128

PO BOX 5442,SO.SAN FR AN: , CA 94080

FM trans mitte r 88 to 108 MHZ kit $12.95 SIERRA
ELECTRONICS. Box 709, Elfers, FL 34680-0709

ELECTRONIC K it s! Transmitters! Rec orde rs !
Phone Devices! Surveillance ilems! More! Catalog RADIO ASTRONOMYI Monthly magazine, books,
$1.00: XANDI ELECTRONICS, Box 25647, 60K, com ponents . $3.00 brings samp le package. BOB'S
Temp e, AZ 85285-5647. ELECTRONIC SERVICE, 7605 Deland , Ft. Pierce,

PROJECTION TV Convert your TV to projec t 7 foot FL 34951. .
picture...Easy... Results comparable to $2,500 proj- ROBOTICSI Engines! Invent ions! Shape Memory
ectors. Plans and 8" Lens -$24:95::- Professional- - Metals contract like muscles when electrically stim-
Syst em s ava ilab le ... ll lustrated Ca ta log FREE. .. ulated. Send SASE for catalog. MONDO·TRO·
MACROMA 15GF Main Street, Washington Cross- NICS , 1014 Morse Ave., Suite l l-R, Sunn yvale, CA
ing, PA 18977. Creditcar d ord ers 24 Hrs. (215) _94_08_9_. --,----=--,---c::-=--::---,:-,----,---C"CC
736- 3979 . PR02004 Turbo Scan, 30CPS. 400 Chann els . Kit
PCB Design, Artwork layouts. SID Sided Boards , $35.00. LESTER JERNIGAN, Box 2406, Orange
low prices. No mi nimum charg e. VENUS VEND- Park, FL 32067-2 406.
lNG, Bo x ·113, Kew Gardens, NY 11415 . (718) -F':"ree"":"M- ic"":ro-p':"ro-c-e-s-so- r-s-, FC:-re-e-=E:C-le-c-tr-o-ni:C-c-::M-::a-g-az-'-in-e-s,
73 9-7809. Free Edu cati on in Computers . For info write

MICRO-SAT CORPORATION. 2401 N.E. Cornell,
Hillsboro, OR 97124.

DESCRAMBLl NG, new secret manual. Build your
own descr amblers for cable and SUbscription TV .
Instructions, sche matics, for SSAVI , gated sync ,
sinewave, Jerrold, Hamlin, Oak, Zenith, (HBO, Cin­
emax, Showt ime, UHF, Ad ult) $8.95, $2 postage.
CABLETRONICS, Box 305 02R, Bethesda, MD
20814.

110 VAC power from any car...change 12VD C to
125VAC 60 Hz 100 walts, co mpletely assem bled or
kit. For schematic parts list send $5 .00 SASE to
JAMES TYLER 107-51 139 Street, Jamai ca, NY
11435.

~,_y ,..._ lOH l XlII;"" ! Sell , .. T. , ,, H•• ",on_, O,j' O<'.OOl O lY.i'lro1OH, -
1OkH, L!'_1 . ....... . , •• < O:l'!>' ' 0' ''''''''' ' ( ..... ~I) .. '''PIlI s."wl 01.... 0 lV .)!lV ..
o...llV' ....0'1. 0 l V- J SV (1,0'" ......_ 1.11'1 Mu ,.....--... 11. D"ft r .....
!-< - »--I .I...." ...~. 4 711: 0l>"'1'_' AC I IDV6OH l .D __ 4 J .l 60"

1* ,X 4 1] '\1.. IDIX 2 l ill .. I i'll . $1" 1°3"".... ...m'~'W>EP~ "SALf- ' ~

~

<0
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m
OJ
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Tf.fIIMS $ 10 ....... 0..,.' • $20 m .n <:1''1. '0- ca od 0"'.' • C h -e _ "'0"' "
or " .. 0 ' ph_.o td . , . ".Pled . W.IIl,p \,1"$ O'o.. nd . "' Od 10" Of to •• '
oro_ I....'" 1 2 51 t o" ....P9 ." .. ..n oele US A aCId20' e... .,. $!!o00 1 • T t
t... .... IIo( • ..,.,!!o, Of lot . ' 10001.-.,a USA on t,,1 • CA _no d "''' ad d ...
t • • • All m..ell."",,, ....b '-.ct 10 P" O_ H '• • ~' oC" .t. WOJK 110 c" .nV­
""lhO<.lt "0 10(_ . An, goodIIUO'o-eJ 10 b t a . ' -e t .... ,,",UST BE Rf.T Ufll~

EO IN O filia iN A I. FOR'" WIT" ... CO " " O F YOU M IN v OICE w i TH' ....
30 DA YS I' O A AU' " ACEMENT

FREE
CATALOG~~
4% HI-PREC ISION D.P.M .

SM-48A 6.6.6.
SPE C lF IC. liONS •
. . .... dog,t 14 m m , t'd lar9 ' d .splay w,l h o vtr lo aod ' I. , ,,
"MI,lII" f",nCl oon, .nclud,"'lI BCD , BUS y . S TR OBL outPV l
yt'1 W'TlIOl. for moCro com p",tt .

:~~'iili~:;;:~~;'-'-~
'PO_' DC5.6'1 lit 200m A " " II
DIMENS IONS J J :.. .. IWI" 1 118-' IHI,, " 1/16 ' 10 1 " r ..(,~
(MEE T WITH DIN STANDARD O F W G ER"' A N V I ,. f;.\}1
KITIASSM AND TESTED ' CAL $ 3b /4-1 ,?p

.i11

II:IT/ASS A>.IO lUHD S59 .V5nS
", (T AL CAI''''U 120.' 8

. T ~ ,. ', . ....1>101,., oompIo.,. l ' PC"" o t H IG H
QUALITY ~ 1 • ...:1' .he"""f(T . nd
,,., ....,., 1.1,.. tlo, to"'"", JI". 01.., .
' .. I0 .__•• ry " .........oc ... ,.....'c._h

. 11 ",," ·· CA ~ AlA.. ( 0 ",• ..,..l ,I .. , 10
...,.., ,.. TIIollto.1C.........ow:ll0ob..... " ...
lodt'loc ...

• rio, _ ....N 'Y ... MMd 0" b y _.oo.pl ....
DC sclbol._ ..,. .... d_ .. dn4" to

00 '_ ,.. , ' ""'P<I"I_• • , ' ,.
q "".,_to ly "O"U tr _ lcl._.

. , ro , · ., ,,. .. yeorc .. .' ,.._ UftO...
_ .. - ou "' d,,'.... p__ ......."

' '' '' ' f TI _ . , lId'fldPlO,,<od,,· ,.,.t..toty
... "O P .oO' ..... 'I Iy IO OCC...'toCl"""... b" ,1of
~

• •, . ... lMd" ....,y<_ted to.,.,._ ....
p",I ,.. ThebM, PlOl"ln" "TA ... J7 12<M''-'O$
'(l_ amp/,I.. , .. fA 3600

300W HQ HI-FI POWER
AMPLIFIER (MONO}
TA-3600 ~.

SH OWROOM HOURS : (PACI FI C TIM E)
M ON .-F R I. 9:30 t o 5 :00 SAT. 10 :0 0- 5 :0 0

aU AS1-eOMP lEM EN TARY ·SY MM ETRY WITH
PA R A l LE l HIGH O U TP U T TR AN S ISTO RS '

~~;~C;3~~~~ 300w IR MSI INT O 8 OHMS ~ .. i - '
2,",SOW I' JotP O I INT O 8 O HMS
~ IMUSI C POWERll NTO 8 OHMS

' LOA D IJ.4PED.t.NCf " OHIolS OR 8 OHM S
'FREQUEN C V RES PON SE : 10Hz ·200,OOOHl
"TOTAL H ARM O NIC DISTO RTI O N LES S THAN 0 OS'li.
·,NPU T S E NS ITlVI T V AND IM' EOANC E AT 1K Hz

l V. ,4V 47 1( O H MS
' SU PPL Y V O LTA G E DC .:,7 SVORAC S3V. 28A
I( IT/A SSM AND TE STE D 11&'110
X'FOAM[A / 10.000",IOV E. CAP S 3I/20

MARK V ELECTRONICS, INC.
8019, E. SLAUSON AVE .
MONTEBELLO. CA 90640

... . '-
• • • • • r- ...... r" 0 _

CATALOG OR INFORMATION:(213)BBB-B9BB
TOll fREE 1-BOO-423-34B3 OR
1-BOO-521-MARK(lN CAljfOR ORDERS
PAID BY ! l1S4]~lt.;$J ONLY
ORDER BY FAX (213)BBB~BBB
VIDEO/AUDIO SURROUND
SOUND PROCESSOR \\.'> l).\oi'J.t,ifo.

SM-333 6.6. . ~~~I jI' .,1'
11\ :i':l .\.~.
,,-I/I,.~~

I' , '" "'..... '.1~ "e_ s.," ...... . ""0< ' .O"d" 10' m..' .... h_ co LO
s.,.' S'O" I ocI.n, O.'kol_ , 6 .K
T IIW! 011 .. ..0., Ie . , ," '1 It eo _ l~ • ·0"'"
DVffAlolIC !'d)IU JII(OUCnOff $YSH " Ie ""'do ltv 't Ar ION"" SfIoIICOr.O UCTOIt
t ..... ,0<.....,. 1.11 ' _ ............ ...... ' ''' , .. ~., ,_ .... ,_ CO .. .....'n _,._. U I .D LOW ...0 1$[ CliP' AWS _ .. , •., 0(""
....."111 ._1_'_. '0...."..... _..,
O.W"' .........
.. e- OU. V.. ,.b1 ~O T '_ !nIH .. s...._II,«,.l,... IC... "Ol .. D.,,,,,,,,,,,
J,j ... .. iII.-,'..$.,.., H "' ..' .... , ' " ..... .. AX lco ~ ....,«o..".. ""'I' l ·'>d .' M4...
,,_ , _ u"oe,'on t ' .tbohly._'O' I,ty i

FEATURES
1 FOUR GROUPS OF l"lOEPENDENT OU TPU T SYSTE M1000wICH MAX
04680W 1100 117'1 1:2 PRO FESSI ONAL COLOR CO NTR OL S ySTEM IK EY·
BOARD TYPE I J rNDEPE"lDEN T INPU T SIG"lAL ADJU STM E"lT • FO UR
GR OU PS O F INDEPENDENT DIMMER CONTRO L S SP EED CO NTR O L
CHASER 6 AUTO MATIC CHASIN G CO NT RO L SYSTE J.4 7 FOU R KINDS
O F sPE C IA L CH ASING PRO GRAM 8 CO MBI"' AliON O F PRO GRAM A"'O
J.4US IC CHASING i;F F ECT 9 FORWARD' BAC I(WA RD CHA SING CON TR OL
SM 328 co lor I,"" COt'IIrOlltr " spe collh l..:l for bllll,oom. n '1h' c l.. b d ,ICO li nd
1Id...t' . m ....t I., " t ,n ll It co nson, _ t" _ ,I co lo' co nu ol C" ...~lt " U 'ct. W" OC "
emp loy p.ofetloOn,1 colo' COntro l , y lt ..... ,nd .. .....boMd plogr..., MlKt.o"
Therefort . ,t " capeblt of produe 'l'\t ' ,gtltl ng .ff.cu by .. " n9 C,",Iii.'" progr.m ..-.d
tl ut t ... t ,ng ......,oe ', gn , I Th.... lI" two " ... eh of l"'t' " 9 .t1 .cn The f,", lYPt "
cOM,o lted by '...... s-e' ''9"'' In orde ' to lId",n tht b'''iIhtMIl of fQo,l'il"O..PI o .
'''9'' ''''9'. tach ,.. .. :.oc "9"1I 1 ,11~ MPJ!, at td ,n ' o lI'th , med 'um low A. 'rod low B
frfq\.o.ncy , . ,.. r .. rt h., or t . 'Kh gro..p of ' '''' l ,ngl' ' ,nCO' PO/'. ttd .. .11'1 VI
,n.cHpen den t ,,,,,al 1Id1..nm,nl T". HCond ",nd'1 compoMd 0 1 ,ltctr 'ClII C"C",11
. nd t r""' th . ma ,n p'rt lo ' c..' t ' '''9 ' ~'' ' hgtl l , n ll , ff ''''' t It ha, to .. rCIla"ng
prog,,;"'mt /"J Y
D.mllnS'Qfl' 104 S ' 16"" 8 ISI1 C" " 3 3116" vI{L
AU .....0 tt Utd $ 1S000

PROFESSI ON A L
COLOR LI G HT 1}
CONTROLLER

SM-328

CIRCLE 93 ON FREE INFORMATION CARD
115



CABLE HOT LINE

TUBES - 2000 TYPES
DISCOUNT PRICESl

Early, hard-to-find, and modern tubes.
Also transformers, capacitors and
parts for tube equipment. Send$2.00
for 24 page wholesale catalog.

ANTIQUE ELECTRONIC SUPPLY
688 W. First SI. oTempe, AZ. 85281 0602 /894-9503

PRICE & Product Best of 2 Worlds1(313)548-0050.
SSAVIIRKDM400/SB-3/DRX·3DIC-105/P D-31
M35B/DF-3... BONDED CABLE P.O. Box 340 Fern­
dale MI 48220-9998.

DIGITAL CAR DASHBOARDS

SMARTONE Internal Hayes compatible 1200bps
Autoanswer/Autodial. FREE Bitcom Software.
$15.00 FREE Compuserve. 2 year warranty. NO
SHIPP ING CHARGES. $65 .95. GTECH TECH·
NOLOGIES, 11221 Interstate-l 0, New Orleans, LA
70128.

MODEMS

WANTED

BUILD yourself a complete electronic dashboard.
Free details, $1 P & H. MODERN LABS, 2900
Ruisseau, St.-Elizabeth, ac, JOK 2JO, Canada.

lOW priced single, double sided boards. Low setup
fees. CAD artwork at discounted prices . (704)
464·1164; WE·KAN. RT-3, Box 662·H. Conover, NC
28613.

PRINTED CIRCUIT BOARDS &
ARTWORK LAYOUTS

WANTED: WRITERS Heath Company, the world's
largest manufacturer of electronic kits and publisher
of a new technical magazine, is looking for alert
Electronic Hobbyists to add to our staff as contribut­
ing part-time or regular authors. SASE for informa­
tion : HEATH COMPANY P.O.Box 217, Benton
Harbor, MI49022-0217.

SCRAMBLE FACTS
718-343-0130

PHONE TODAY for 3 minutes of
satellite TV industry news, technical
tips, and new product information .

WANTED: Old, Western Electric, Mcintosh, Mar­
antz, Dynaco, Allee, JBL, Jensen, RCA; TUBES
Speakers, amps (713) 728-4343. MAURY, 12325
Ashcroft, Houston, TX 77035.

INVENTORSl AIM WANTS-Ideas, Inventions,
technology, improvements on existing products. We
present ideas to manufacturers. Confidentiality
guaranteed. Call toll- free in U.S. and Canada 1
(800) 225-5900 .

SEND Stamp For Cata log. COMM UNICATIONS
ENGINEERING, 76 Boulevard, Hudson Falls, NY
12839.

FREE cata log systems, Upgrades, Houston, Uni­
den, Chaparral, etc. Save, $$$$ SKYVISION, 2009
Collegeway, Fergu s Fall s, MN 56 537 , (218)
739-5231.

Thebiggest improvement in
40years has made U.S. Savings
Bonds anidealinvestment.

Avariable interest rate lets
you shareinrates offered by
today's securities market Nolimit
onhow much you might earn.

What makesthisimproved
Bond ideal is thatyou're protected
bya guaranteed minimum. And if
the Bond isheldto maturity, you'll
double yourmoney.

Takeanotherlook at this
opportunity without risk.

~1oDs~

Take~~~
. stocll~GS~
mAmerica.
~ A publ ic service of this publication
~~~ and The Adve rtising Council.

VIDEOCYPHER II des crambllng manual, sche­
matics, video and audio DES, cloning, muskateer­
lng, EPROM codes. (HBO, Cinemax, Showtirne,
adu lt chan ne ls .) $13 .95, $2 postage.
CABLETRONICS, Box 30502R, Bethe sda, MD
20814.

FREE catalog 36 pages. Major brands. Nobody
undersells WEST, since 1977. Immediate shipping.
Call for prices. 1741 Cedardale Road, Mt. Vernon,
WA 98273. (800) 222-9064.

VIDEOCIPHER II Manuals. Volume 1 - hardware,
Volume 2 - software. Either $32.45. Both $54.95.
NEWl Volume 3·Projectslsoftware - $42.45. All for
$89.95. cous - 1 (602) 782-2316. Catalog - $3.00
TELECODE Box 6426-R, Yuma, AZ85366-6426.

DESCRAMBLERS for movies, networks, $175. vid­
eo only.$450complete. Visa, MC accepted. Catalog
$4 SKYWATCH, 238 Davenport Road, Toronto,On­
tario, Canada, M5R-1J6.

A1ER " JNOtJ$ T. £At ELEcrRomcs CATALOO • , rH EDtTPON

Order your 260 page catalogue packed with over 10,000
money saving electronic parts and equipment. Send $3.00
check or money order. or call 1-80G-543·3568 today and
use your Mastercard or Visa.
Consolidated Electronics. Incorporated
705 Watervliet Ave.. Dayton , Ohio 45420·2599

ADDRESS

NAME

CITY

Your Ticket To I
S'J(~(~I~SSI
Over 25,000 tec hn ic ians have gained admit-I
tance wor ldwide as certified professionals. I
Let your t icket start opening doors f or y ou'l

ISCET offers Journ ey m an certi f icatio n in I
Cons umer Electronics , Indust rial , Med ica l , I
Commun ications , MATV, Radar , Computer,
and V ideo . For more in formation, con tact I
the Internationa l Society of Cert ified Elec · I
tronics Technic ians, 2708 West Berr y St.,
Fort Worth, TX 76109. (817 ) 921 ·9101 . I

Name I

Address I

aty I
State Zip I

Send material about ISCET and I
--becom in g certified .

__Send one " Stu dy Guide for th e I
Associate Level CET Test: ' Encl osed I

L_~$~:.!~~~;.- .J

(f)
a
Zo
a:
f­a
w
...J
W

6s
C? STATE l iP

L ~
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KITS
~~~~i.rJ5~rf~NSMlnER 3MI RANGE .. .... .. $4950
VWPM7K- TElEPHONE TRANSMlnER 3MI RANGE. . .S39.5O
BTC3K- 250,000 VOLT 10-14" SPARK TESLA COIL . . S249.5O
LHC2K- SIMULATED MULTICOlDR lASER .. ... . . $44.50
BLS1K- 100,000 WATT BlASTER DEFENSEDEVICE .. S69.5O
1TM1K- 100,000 VOLT20' AffiCTIVE

RANGE INTIMIDATDR .. . . . .. .. .S69. 5O
PSP4K- TIMEVARIANT SHOCK WAVE PISTOL S59.5O
STAlK- ALLNEW SPACE AGE ACTIVEPlASMASABER S59.5O
MVPlK- SEEINDARKKIT.. .. .. " .... " SI99.50
PTGlK- SPECTACULAR PlASMA

TORNADOGENERATOR .. . .. .. .. .$149.50

ASSEMBLED
WithAH Necessary Instructions ---
BTC1B- 50,000 VOLT·WORLD·S SMALLEST TESLA COIL .. .$54.50
lGU4B- 1MW HeNe VISIBLERED lASER GUN . .. . . .S249 .5O
TAT36- AUTO TElEPHONERECORDING DEVICE S24.5O
GVP1B- SEEINTOTAL DARKNESSIR VIEWER 8349.50
USTlB- SNOOPl:RPHONE INFINiTY TRANSMlnER S169.5O
IPG7B- INVISIBLEPAIN FIELD

GENERATORMUTLI MODE .. .. .. .. S74 .5O
• CATALOG CONTAININGDESCRIPTIONSOF ABOVE PLUS
HUNDREDS MOREAVAILABLE FOR S1.DO OR USE OUR
PHONE FOR "ORDERS ONLY' 803-673-4730.
PLEASE INCLUDEss.eoPH ON ALL KITS AND PRODUCTS
PLANSAREPOSTAGE PAID.SEND CHECK.MO.VISA. MC IN
USFUNDS.

INFORMATION UNLIMITED
P.O. BOX 716 DEPT.RE,AMHERST. NH 03031

PLANS
BuildYourself- All PartsAvailableinStock

~~~~~EEum~~~~~~L : : : : : : : : .....j~:~
TCCI- 3SEPARATETESLA COIL PLANSTO 1.5 MEV . ... S25.00
IOGl-ION RAYGUN ... $10.00
GHA1- GRAVITY GENERATOR .. .. S10.00
E1lll1-ElECTRO MAGNET COIL GUNilAUNCHER . ... .sa.OO

CABLE-TV AT IT'S BEST

BUY BONDS

Cable TV Converters
Why Pay A High Monthly Fee?

DESCRAMBLER MODULE

Jerrold Products inciude "New Jerrold
Tri -Mode ," SB-3 . Hamlin, Oak VN-1 2,
M-35-B, Zenith, Magnavox, Scientific At­
lanta, and more . (Quantity discounts) 60
day warranty. For fast service C.O.D . or­
ders accepted. Send SASE (60 cents
postage) or call for info 1-800-648 -3030 .

MIDWEST ELECTRONICS, INC. , 51 43-R
W. Diversey, Ch icago, IL60639. MCNisa
orders accepted . No Illinois orders ac­
cepted . Mon.-Fri. 8 A.M.-5 P.M . CST

LATEST technolog y alternative to Jerrold SB-3 or
Rad io·Electron ics Feb . 1984 project. Featuring
electronic tuning, AGC, auto -on/off, AD/DC power,
mini-s ize, A&T, and more. For literature-SOUTH­
TECH DISTRIBUTING, (813) 527·2190.

SCIENTIFIC Atlanta models 850l>---a550-a580
remote included,.. $275.00 , S8-3·s... $74.00. TRI·
81'$... $95.00. SA·3's... $99.00. Zenith (Z-Tac) de­
scramblers... $169.00 . N·12 (Vari-sync)... $89 .00.
M-3SB (Vari-sync)... $99.00. Hamlin MLD-12oos...
$89 .00. aQ-Channel converters... $95.00. Dealer
discount on (5) units. Call- H.A. S. INTERNA·
TIONAL, (213) 631-3552 .

ELECT RONIC
ASS EMBLY BUSINESS

BIG
PROFIT

Start home. spare time. Investment knowledge or
experience unnecessary. BIG DEMAND assem­
bling electronic devices. Sales handled by profes­
sionals. Unusual business opportunity.

FREE: Comp lete i1lustraied literature
BARTA. RE·O Box 248.

Walnet Creek. Calif. 94597

EARN thousands with your own part time elec­
tronics busin ess. I do. Free proof, information. IN­
DUSTRY, Box 531, Bronx, NY 10461-0531.

PROJECTION TV...Make $$$'s assembling Proj­
ectors. Easy!.. Results comparable to $2,500 proj-
ectors Plans, 8" Lens & Dealers information

$22 ..50 Professional Systems available... IIIUS-__-==================_
trated 'catalog- FREE-MACROCOMA-15GFX-Mai n
Street, Washington Crossing, PA 18977... Credit­
card Orde rs 24 HRS. (215) 736- 2880 .

BUSINESS OPPORTUNITIES

•• I

MECHANICALLY inc lined individuals desi ring
ownership of small electronics manufacturing busi­
nes s-withou t investment. Write : BUSINESS,
92.R, Brighton t t th, Brooklyn , NY 11235.

YOUR own radio station ! AM , FM, TV, cable. li ­
cens ed/unlicensed . BROADCASTING, Box 130­
F2, Paradise, CA 95967.

earn c eanmo- epam lor expenenceunnecessary. ee ony
small hand tools . averagemechanical abi lity. Bigdemand performing
VCR cleanings and repairs! Viejo's 4DO page TRAINING MANUAL
(over 5DO photosandillustrations!) and companion VIDEO TRAINING
TAPE contains hundreds ofREAL-WORLD examplesofVCRmalfunc­
tions and theirrepair solutions. Secrets revealed! Also: businesstips
for your new servicebusiness!

Free INFO: call (toll free) 1-800-537-0589
orwrite to: Viejo Publications, Depl. R-E
217 E. 86th SI. STE272 NY NY 10028

(~• SOLID STATE SALES TEL. (617) 547-7053 WE SHIP OVER 95°;'
, FAX 617·354-1417 OF OUR ORDERS WITHIN

P.O. BOX 74 D - SOMERVILLE. MASS. 021 43 TOLL FR~~R~~g~~~~5230 24 HOURS OF RECEIPT

"TI
m
CD
JJ
C»
JJ
-<....
(0
co
(0

31$1.00
, .ac

51$1.00
, .50

'.85
$1 .00
$ 1.10
$1.75

PAL',
16L2 . . . 1.50
l 6R 1.95
l6R6B •• . . 2.75 ,
lSl8"' • .•• . 3.50
l SRSA .... • 350
2OR8A . • • • • J .95

DI'
SW IT CHES

15UF 16V
nU F 10V
JOUf 6V
33U f 15V
47U F 20V
68 UF 20V
lOOUF 16V
330UF 10V

CT5 206 , 4 4 "01'1'0"" 75
CTS 206 · 7 7 'O$,t'On 95
CTS 206 · 8 8 PO$,t,o,," 95
CTS 206- 10 10 POI,t,O,," 1.25

TANTALUM CAPACITORS
• .22U F 35V 5/$1 .00

<l7UF 35 V 5/$ 1.00
•.68U F 35V 5/$ 1.00
1UF 20V 5/$1 .00
2.2 UF 20V 5/$1.00
3.3 UF 2QV 41$1.00
4.7 UF 20V "'/$1 .00
6 .8UF 20V 4/$ 1.00
10UF 20V $ .40

FUll WAV E
BRIDGE

"R V 2A '" 25 A
100 1.40
200 80130220
400 100 1 65 330
600 1.30 1 SKI440

RCA. HC 2500
60WA TIS $34 .95

SOLi D STATE HYBRI D
LINEA R ....ND AUDIO AMP

BAND WIDTH 30 KHat
60 WAT TS. 7 A MP OUTPUT

DISC CA PA CITO RS IN4148 UN914l

. o ~ ~~ ~~~: : ~ ~~~ :~ : i~::~ 15/1 .00

REGULAT ORS
LAS39U . • .. . $5.9 5 323 K ILA1405 1• . . $2.9 5
78Le 5 or 12 . .. • . $ .30 LM331 . . . $2 .75
1810405. 12 0 r 15 '_ . $ .40 LM338K . .• ... . 13 .75
LM305 • . .. . ••• $ .75 340T ·5 .6.8.12 ,
3091< .•. . ... • $1 .25 15.18 0r 2<'V. • •• $ .4 5
LM317T ..• . • • • $ .90 123 . . . • $ .<15
320T·5.12,150r 2<'. . . . . . •• . . .. . . • . $ .5 5

L1"'l1 ·I R OetKIOr. _ . . . 3fS1.oo
F.. lOOPhotoT..... , . . . .••• $.SO
R.d LEO·5.2 " . . . . • . . . . . . . • . • . . 101$1.00
V. llow. Gr"n. or Amber L; LED's .2" . 81$1,00
R. d-G....n B,pg l. r LED . • . • . • . . . $ .90
R.d·Y'Uow B,po llr LED. . . . . . • . . $ .90
MLE092 IR LED.•• .••....• .•.• .. ... $ .40
MRD148 " hOlD 0.1. XTOR ., ..• • . $ .60
IL-5 0 PIO ISQl.lorsO' MCT·2 . • . . $ ,60
4 "'45 aplOCou pl. r. . • . . $ 60

TTLSIZE PRINTED CIRCU IT BOARD
RELAyS 4" x r;" DOUBLE 51DED EPOXY

BOARD ED 1116" THICK
5V DP5T 95 $ 60 51$2 60

12V OPST 95

5END$ 25 FOR OUR CATALOG FEATURING
TRAN5 ISTORS. RECTI FIERS

145 HAMPSHIRE ST.• CAMBRIDGE . MASS. 021 39

.35 14HCSERIES 7. HC145 .80

.35 7. HC125 .50 7. HC257 .55

.35 7.HC133 .50 7.HC259 .GO

.35 7.HC137 .75 7.H C173 80

.35 7.C H138 . 70 7.HC35oi .95

.oiO 7. HC139 .• 5 7.HC373 .80

.35 7.HC153 ,55 7.H C37. .80

.35 ]4 HCl504 1.75 74HC533 1.3 5

.35 74HC157 .SO 7. HC534 1.35
45 7.HC162 .55 74HC5 73 2.50

:50 74 HC1G3 .55 74 HCSiS 2.50
40 7.HCl604 .80 7.HC$oiO 200
'oiO 74HC17. 60 74HC4 oo 2 'so
)0 7.HC17S 60 74 HC4020 1:10
oiO 74HCl94 .70 74HC.06& 60

:35 74HC 221 .90 74 HC45 14 3:20
.40 7. HC140 .75 74H C4538 1.• 0
.ec 74 HC242 .75 7"'H C"'~3 1.. 0

7. HC244 .80

74HCOO
7-4HC02
7-4HCOo4
7"HC08
, ..HC 10
r..He l l
7.4HC20
''''HeJO
14HC32
7"HC~

. 74HC58' ''He,•
7..He 7S
' ''Hess
,,,,HC8S
74HC107
' 4HC109
'''Hell:!

! 74LS SERIES
74LSOO . 17 74 LSl 12 .29 74L524 1 .65
74 LSOl .17 74 LSl 13 .33 74 L52<'2 .65
74 LS02 . 17 74LS114 .33 74 LS243 .65 ~:.:::..~.:..:..~~::T;;~;;;:;~......:..:.:.=--.
74LS0 3 . 17 7~ LS 122 . 70 74LS 244 65
74lS04 .17 74LS123 .45 74 LS24 5 .75
74 L$05 .17 74 LSl 25 35 74LS2'46 1.40
74LS08 .17 74L5126 35 74 LS2<'7 .75
74lS09 17 74 LS132 .39 74 LS24 3 65
74LS 10 .17 14L5136 35 74LS251 .45
74 LS11 .20 74LS 131 90 74 LS253 .45
74 LS12 .27 74 L5 138 .39 74LS2 57 .39
74L513 .25 74 LS139 .39 14 LS25 8 ,45
74L 5 14 .36 74 LS145 .70 74 LS25 9 1.20

I
74LS 15 .25 74 L5 147 1.00 74LS260 .4 5

• 74L520 .17 14 L5148 90 74LS266 .55
74 L521 22 74 L5151 .39 74LS273 .75
74 L522 .22 74L 5 153 .39 74 LS279 .39
74 L526 .23 14LS l504 1.50 74LS280 1.70
74L 527 23 74LS1 55 .55 14 L5283 .55
74 L528 26 74LSI56 .4 5 74LS290 ,80
74LS30 .17 14 L5157 .35 1o(LS293 80
14LS32 .17 74LSl58 .20 74LS298 .65
74 LSJ 7 .26 74L5160 .29 74LS299 1 25
74L SJ8 26 74LS1 6 1 .49 74 W 20 2.00
74 L540 .17 14 L5162 49 74 LS322 3.00
74L542 35 74LS163 .49 14 LS32 3 240

74 LS48 65 74 LSl 64 "IS 74lS365 . 3 9 1 _:'::::;;;:""=~~i--~;----'74L551 .17 74 LS1G5 65 74L5366 .39
14 LS54 .22 7415 166 95 74 L536 7 39
74 LS73 .25 74 LS169 .90 74 L5368 .39
74 L$74 24 741 5 170 80 74LS373 .75
74LS7 5 .29 74 LS173 .<1 9 74 L5374 .75
74 L576 .29 74 L5174 39 74LS371 .75
74L5BJ .45 74LS175 39 74LS386 45
74LS8 5 .45 74LS 181 1.<10 14LS 390 1.10

~:~= .~; ~:~~:: .:: ~:~~:i 2:~~ r...,:;':''''='~:':-''':''..J..._--r----''
74 LS9 2 45 74 LS192 65 74LS4-46 2 00
74LS93 .45 74 L5193 65 74 L554 1 1,40
741595 48 74LS l 94 65 74LS625 1.15
14L5 96 .49 74 LS195 6 5 74 15645 .95
8 1LS98 1 .40 74 LSl96 .55 74LSG68 1.45
74 LS107 .35 74 LS197 .55 74LS67 0 .!t5
74 L5109.35 74LS 221 55 25L S2521 1 ,95

i 4LS240 .65

TERMS : FO B CAMBRIDG E. MASS. SEND CHECK OR MONEV ORD ER
MINIMUM TELE PHONE. C O O. PURCHASE OROER OR CHARGE $20 .00 .

MINIMUM MAIL ORD ER $500

POSTAGE AOD 10,. FORORDERS UNDER$25.00

RATES ~gg ;""F6~RO~~~:~~:g~;,E';:'~ 00 ANO $5000

V208 14.95 CPU', & CHIPS RAM', SCR's T R IAC's
8080A 2.75 - 8.00 5M4C1CCOA·12 30 00 1.5A 6A 35A 15 A PRV IA lOA
l80A C"U 1.75 8088 7.50 21 L02·3 . 70 TIP 31B NPN S, TO-220 . • . • $ .40 100 .35 .0 1.<0 100 35 60
l80S C"U 3,75 81 55-2 2.75 20 16 1.50 TI" 328 " N" 5, TO·220 . . .. $ .• 0 200 .<1 0 .50 1.80 20 0 .50 80
l 80A CTC 1.9 5 820' s.00 210 1A· . 1.SO TIP 3.PNP5, . .. .. . $ .95 <1 00 ,60 .70 2.40 .00 <100 . 10 100
l80A DART 5 25 8203 1600 2 11 1A 1.75 TI P 111 • . .• . . . • . .• • • $ .50 600 .80 100 3,60 12 00 600 1.00 1.20
l80A DMA 550 8212 2.25 211 2·1 1.95 TIP 122 NPN S, lJll.4 • • • • • • $ .50
l80A Pl 0 1,95 82 1. 3.75 2 114·2 ' .00 TIP 141 N" N 51U97 • .• •• • $1.00
l SOA 510 550 8218 1.50 2118 ·4 1.75 TIP 145 . • •. • •.. • . . • • $ 1.35
zeceS10 • • 5 8224 2.25 214 7·3 ' .SO 2N1 30 7 PNP GE TO·5 . • • • • $ .40 TL06 2C .5 LM393 .<0 MC1391 1.00
82013 2 ,75 8 ' 20 1.60 3242 6 00 OP52OQO-DUAL TL064CN 1.00 LF391lA 3 00 .... .80
AMD1901 '00 8237 ·5 660 TMS3<109 1.75 " OWER DARL . . . . • . • SJ .i5 TLon 100 LF.ll 1.25 1.58 .SO

650 ' 3 25 8238 3 .95 1.41<4021·3 90 2N2222 NPN $I TO 92 ••• • 71$1,00 LM198 CT .60 A05O~ 2.50 LMl808 1.75.." 3.50 8250 8 6 .75 TMS4050NL 1.15 2N2907 " Np $I TO·92 • • • . 71$1.00 TL062 90 537 1.50 ULN2003A . 75
6800 1.75 82 51·A 2.40 MK.096-11 1.25 TIP 2955 PNP S, . . • . . . . . $ .70 TL084 100 LM555 .29 AQ2;WLD • .95

680' '.50 8" 3 1.75 4 108-3 1.60 2N30S5 NPN 5, TO·3 . • . $ .60 OO201 8 P 1 40 ,...... .45 LM290 1 .s5
6803L ' .00 825 5·A-6 1.8 5 4 116,2 . 70 MJE3055T. .. . $ .60 LM20 1 . 75 558 1.10 CA30 18 1.9 5
6809 5.50 8257 2.40 <1 118-4 1.75 2N317 2 NPN 5, TO·3 . $ 1.2$ LMJOl .35 A0561 3.00 CA30 45 1.20

68 10 1.75 825 9 2.40 4 1604·15 340 2N3 904 NPN S' TO·92 .. .. 7/$ 1.00 LM30 7 45 56< 1.75 CA3)78AT 1.50

68 " 1.75 82 72A 4 .75 1041<480 2 5 00 2N3906 PNP 5, TO·92 . . 71$1.00 LM30 8 65 565 .90 CA3089 E 1.7 5
68< 5 '.50 8 275 .00 l6 104-4 '50 2N4 90 1 PNP S, TO·3 . . . . • . $1.00 LM311 45 566 1.25 CA3004 1.30
68SO 1.75 8279·5 2.15 61 16·3 'SO 2N5296 NPN TO·220 •• .. . $ .SO LM31 8 1 00 567 .75 CA3130 .90

B031AH 3.75 8'8< ' 50 62604LP'15 s.80 2N6 109 PNP 5, TO·220 • .• • $ .55 LM319 1.10 NE570 '50 CA3140 . 75

8035 U S 8 ' 88 4 .75 8 118-12 '.5 MRF·80lJ'" CM RF NPN . • . • $ .75 LM324 .35 NE502 .s5 SG3543 .10

""" 5.00 8355 12.9 5 "'1256·12 MP5A42 300 V NPN • . •. 5/$ 1.00 LM339 so 709CN .80 SG3544 1.00.... ' .50 TMS992 7NL 9 .95 4 1256-1 5 LM348 65 111CH 60 l.I\lL3J01El .7 5
. 8085A 2.75 68000" 850

LF35 1 .45 733 .• 5 lM3900 .SO

N5 '6450 12.95 74 170 1.SO
LF353 . 75 739 1 50 4136 85

680Dl:12 19.9 5 . ROM', TIllC SER IES
7417 3 .75

Lf355 .35 741 CV .29 S05000 1.75

'~1 95.00 IN520 5-1 '50
DiSC 7<00 .1' 7<80 45 7417 4 .85

LF356 .8S ,., .50 N5534 . 75

TP818$42 3.50 Controllers 740 1 .1. 1483 50 14 175 .85
LM358 45 DACIllSl8 2.9 5 N5596A lSO

REGISTERS 82S123 1.50 D765C '50 7402 .1' 1485 .55 74 176 .75
LM370 I SO ADC0809 506000 1.00

82 5126 195 177 1 4.75 1403 .1. 7<" .35 74171 .65
LM380 65 eNN 895 80 38 3,95

MM1402 1.75 825129 195 179 1 ' .SO 7<04 .1' ,... 1.90 741 80 .75
LM384 1.60 MC13 10 1.00 8700C J 595

MM1403 1.75 825130 " 5 1793 s.SO 7405 25 7<90 .3. 74181 200
LM386 .85 MC1350 .90 LM13080 . 5

MM1404 1.75 8251 3 1 I SO 1795 12,00 MC135 5 125 764 77 2.95
MM5013 ' .50 TPB28S166 9.50 "06 ." 749 1 '0 7418 2 .75

MM5055 ' .50 825181 ' .50
179 7 12.00 7407 " 1492 .60 74184 1.50

1.41045056 ,.50 825191 '60
WO::OlOA14.i5 7<08 ,. 7493 .35 74190 80 7<COO .25 74C915 1.10 <0" .35 <on .20

745474 395 279 7 7.95 7<09 .18 ,... 60 74191 80 . 7<eo< .25 <1001 ,. <0'8 65 407 6 55
MM5058 ' .50 '108 3.75 7410 . ' 8 7495 .55 74 192 .75 74C08 .25 '00' 20 '029 65 4077 .,.
.... scec '50 2716 · 5v 3.15 CRYSTALS 7411 25 7<" .60 74 193 .75 74el0 .25 <1006 65 4030 .35 "'" .20

INTERFACE
2732·3 3.75 '000 6.144 14 12 25 74107 .30 74194 .80 74C14 .55 <1007 .20 40341~ -cea 20

AY 5 1013A 3.75
2764·25 '00 3000 .000 7413 .35 741161 .20 74195 .80 74C20 .25 '008 .8 5 40 35 65 '093 45
27 12830 4.75 3.12 10 000 74 14 45 74 12 1 .30 74 19& .75 14C32 .35 eocs .35 '040 .65 '099 1.40

AY310 150 4 .75 27256·25 800 3579 17.32 '04 1 .75 '501 .5
"88 '0 3347 2.95 74 16 .25 74 122 .45 74 1S1 7 80 74012 1.10 40 10 .35,... .. 0 3628A ·3 3 00 ' .000 18,000 7417 25 7412 3 .45 74199 1.25 74C74 .55 <0 " .19 """ .55 '503 .45

TRl602B 3.9 5 8256-5 1 25 5.000 20 000 7<20 .20 74 125 .45 7422 11 .25 74C76 60 40 12 .25 <04 3 65 '506 .75

BRl 941L 5.50
6000 34 .550 7425 ." 14 126 .45 74 273 1.00 74CB5 1.25 <0" .35 <04 ' 65 . 4 510 65

AY5--3600 PRO 9 .9 5 1.7 5 ea. 7<,. '0 741"'5 .60 14278 195 7<C86 .35 <0,. 65 <046 .65 4511 65

7427 ." 74148 1.20 74279 .70 74Ci3 1 .00 <0" .' 8 '04' 85 4 512 .75
CR T5037 18 9 5

NO. 30 7430 .20 74150 1.35 7<,.. 60 74C151 .s5 <016 '8
<047 65 4514 .5

M""SJ07 7.ss
WIREW RA' 743 2 ." 741 5 1 .55 74365 65 74C161 . 5 <0" .45 '04• .,. 4515 1 60

8830 ' .50 40SO .28 45115 .75
8833 ' 50

WIRE SINGLE 7437 ." 74153 .55 74367 .65 74C174 .• 5 40 18 65
4051 65 451 8 85

STR AND 7436 .29 74154 1.25 74390 .90 74C175 .s5 <0'. .35 "'0 .75..... '00 vnRE
7440 .20 14 15 5 sc 75114 90 74C1S13 1 .25 <0 20 .55 4052 65 45,. .75

8838 ' .00 WRAP 100 ' . $1.<10
7442 45 74156 . 75 75-115 90 74C24 5 1.75 <0" .65 '0" .6 ' 45 29 1<0MPY112K 2500 SOCKETS '14157 .55 <060 .65

MMSJ69AA 1,9 5 14 PIN 45 DB 7445 65 74158 .60 75150 60 14COOl .35 <0" 65
<066 .za .638 .s5

16 PIN .50 CONNECTO R 74471.00 74160 .85 75325 1.50 7<1C902 .' 0 <0" .25
""8 .35 .". ,"0

DIPSOCKETS ·$ '.80 7<50 20 7416 1 65 75491 1.00 74COO3 .80 4024 .' 8 450418 1.2'0
8 PIN . 10 22 PIN .15 18 PIN 65 D89P '

7472 .29 900' .90 74COO7 . 75 <10 25 .25 "". .ts 45 53 1.75
20 PIN .90 O89S '$ .9 5 74162 65 407 0 .2814 PIN . 11 24 PIN 20 7473 .35 14 163 65 8126 1.10 <0,. 1.25 ' ''3 90

16 PIN .12 28 PIN .20 24 PIN 1,10 HOODS .$ 6' 7474 .32 741604 .8 5 8128 1.10 40 71 20 .85 7
18'IN .15 40PIN .25 28 PIN 1.25 o825P ·$ 1.2 5 7475 .45 14 165 85 8197 1.10
20 PIN . 18 40 PIN 1 80 o B25S ·S1.50 7476 50 74166 1.00 819 8 1.10 PLEASE CALL FOR QUANTITY PRICING
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BeaTY/VCR
Repair Specialist

NoWyou tan trainathome in sparetime for amoney-making
career as a TVNCR Repair Specialist. No previous experi­

ence necessary. No need to quit your job orschool. Everything
is explained ineasy-to-understand languagewithplentyofdraw­
ings. diagrams and photos. We show you how to troubleshoot
and repair video-cassette recorders and TVsets. how to handle
housecallsand shoprepairsforalmost anymakeof television or
VC R. Tools are·included with your courseso you can get
"hands-on" practice as you follow your lessons step by step.
Sendfor free facts about the excitingopportunities in TVNCR
Repair and find out how you can start making money in this
great career. MAIL COUPON TODAY K03B

ICS s'CHliiit iiF i'VNcR REPAiR,'Depl"'DEo;9-I S.,C( ,,,, Scranton, Penn sylvania 18515 I
I

Pleasesend mefullinformationandcolor brochure onhowLcanI
learn TVNCR Repair at home in my spare time. I understandI thereisnoobligationand nosalesmanwill visit me. I
Name Age__1

I Address Apt. #__
ICltylState Zlp__1
L!.h~L_)__ _ ;;;J

HIGH TECH ELECTRONICS
SCRAMBLER PHONESI Phon e Bug Detectors!
ElectfonicCountermeasures-Equipment lExecutM l
and personal pnotection products! And much more!!!
Catalog $3.00 (Refundable with first order) DIVER­
SIF IED WHOLESALE PRODUCTS, P.D. Box 1275­
RE, Redondo Beach, CA 90278 .

INVENTORS
INVENTORSI Can you patent and profit from your
idea? Call AMERICAN INVENTORS CORPORA­
TION for free information. Over a decade of service
1 (800) 338 -5656 . In Massachusetts or Canada call
(413) 568-3753.

EDUCATION & INSTRUCTION
MAGIC! Four illustrated lessons plus inside infor­
mation shows you how. We pnovide almost 50 tricks
inclUding equipment for four professional effects.
Youget a binder to keep the materials in, and a one­
year membership in the International Perform ing
Magician s with a plastic membership card thaI has
your name gold-embo ssed . You get a one-year sub­
scription to our quarterly newsletter "IT'S MAGIC !"
Order now! $29.95 for each course +$3.50 postage
and handling . (New York residents add applicab le
state and local sales tax .) THE MAGIC COURSE,
500-B BiCounty Boulevard, Farmingdale, NY
11735.

F.C.C. Commercial General Radiotelephone
license. Electron ics home study. Fast, inexpensive!
"Free" details . COMMAND, 0 -176, Box 2223, San
Franc isco, CA 94126.

BE A RECORDING ENGINEER; Train at home for
high paying-exciting careers . FREE information.
AUDIO INSTITUTE 2174 Union SI., Suite 22K , San
Francisco, CA 94123.

DO it yourself guide on how to maintain & clean
yo ur VCR. Hookup diagrams. Basic problems &
solutions. Illustrations Included. Send $7 .95.
AMER ICAN GIFTS 1445 N. Murse, Chicago, IL
60676 .

CABLE TV CONVERTERS
CABLE TV converters. Scienti fic Atlanta , Jernold,
Oak, Zen ith, Hamlin . Many others . "New" Video
Hopper "The Copy Killer." Visa. MIC & Amex. 1
(800) 826-7623. B&B INC., P. O. Box 21-327, SI.
Paul, MN 55121.

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.

DOYOU OnEN WISH
THAT 11IE SMITH
COMPANY WAS THE
SMITH &SMITH &
SMITH &SMITH
COMPANY?

Business people often find
themselves doing so many things
that just one of them isn't enough.
So hire some of the needy and
disadvantag ed young people of
America this summ er to help you.
Hiring them can also help you in
another very important way.
Because a business that hires
economically disadvant aged youth
durin g the summer may get as
much as an 85%tax credit on the
first $:3,000 of wages you pay them.
Write the Nationa l Alliance of
Business at P.O. Box 7207, asning­
ton D.C. 20044 . And support your
local summer-jobs-for-youth
programs. You' ll be doing something
for yourself. for your business, for
your community, and for the needy
youth of America. too.

L£T'S GETALL OF AMERICA WORKING AGAIN.

$5.90
(IO-up)

$89.50
(4-up)

$6.50
(1-9)

$98.80
(1-3)

# 270-050

3-WAY 100W CROSS­
OVER

EMINENCE

PIONEER BORN
TWEETER

MADE IN
U.S.A.

12 dB I octave rollolf . BOO
Hz, 5000 Hz. 8 ohm. 100
watts RMS. $12.50

(1-9)

Mylar dome, 2.93 oz.
barium ferrite maonet.
Bohm, Response: I,BOO­
20,000 Hz. 25W RMS,
sow max. Is = 2,000 Hz,
SPL= 106 dB. Pioneer
# AHE60-5 IF.

18" EMINENCE
WOOFER

# 290·200

100oz. macnet, 3" voice coil . 250wa tts RMS,
350 watt s max . 8 olun, 30 Hz resonant fre­
quency. 22-2700 Hz response. Efficiency: 95
dB IW11M. Paper cone trea ted acc or dian
surround. Net weight : 29 Ibs .

$36.80
(4-up)

$99.95
Each

$39.80
(1-3)

# 290-145

12" PIONEER~
SUBWOOFER ·
@PIONEER'
Dual voice coil sub woo fer . 30 oz. ma gnet, 2"
voice co il. lOOwatts RMS, I45watts max. ls =25
Hz. 5 ohm (4 and 8 ohm com patible). SPL = 99
dB lW /IM. Response : 25-700 Hz. QTS = .31,
VAS = 10.3 cu lt. Pionee r # A3OGU30-55D. Net
weight: 6 Ibs .

$36.80
(1-3)

Our "Top-o l the Line " syst em. The system
features ele me nts specific ally selected to pro­
duce a balanced outp ut throughout the lull
Irequency bandwidth 01 the system. System
includes: (I) #290-155 15" po lypropylene
wooler rat ed at 145 watts max, (2) #280-020
cup midranges, (I) # 270-035 4" salt do me
tweete r , (I) # 260-215 200 watt 3-way cr oss­
ove r , (2) # 260-255 100 watt mid, tweeter "1."
pad attenuators, (I) # 250-300 speaker termi­
nal , an d (I) # 260-340 grille cloth.

IS" 3-WAY, 125 WATT SYSTEM

# 15-125

Super duty, 40 oz. magnet. Polypropylene
cone . 100 watts RMS, 145 watts max. 4 and 8
ohm compatib le (6 ohm) . 2" voice coil. Is = 25
Hz. VAS = 10.8 cu . It., QTS = .166. Re sponse :
25-1,500 Hz. Net we igh t: 9 Ibs.

$34.50
(4-up)

Thruster by Eminence. Made in U.S.A. For­
ward po ly roll loam surround, 56oz.magnet. 2­
112', 2 lay er voice coil . 160 wa tts RMS, 210 watts
max. 4 ohm. Is =23.5Hz,QMS = 9.86.QES =.34,
QTS = .33, VAS = 17.9 cu .lt. SPL = 94.8 dB IWI
1M. Net we ight: 151bs.

# 290-180 $43.50 $39.80
(1-3) (4-up )

IS" THRUSTER~
WOOFER .(~

.~, ~~~-::?

Super quality, genuine
walnut veneer cab inet.
Kit inc lud es: rou tedand
mitr ed. top , sides , and
bo ttom in unfinished 31
4" walnut veneer . Cut
your own custom holes
in the front and rear to
ma tch your dri vers . 15"
x24"x l l", Volume: 1.9
cu . It.

# 260-350 $22.50
(1-3)

SUBWOOFER CROSSOVER
200 watts RMS.

12 dB per octave,

160 Hzat 8 ohm

cr ossover point. $28 80
# 260-220 (1-5)

WALNUT SPEAKER
CABINET KIT

en
o
zo
a:
~

o
UJ
...J
UJ

o
is
-c
a:
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i 10 AMP SOLID :: STROBE KIT :! CASSETTE MECHANISM .
STATE RELAYS !j ~ \\~/l./ !: Alpine cassette~~-~_~

: ELECTROL# 52181 1: UJ c.. ral/i' ::transpo~ ~~L 'i Z7, ~::.>.
• CONTROL: ~..~ .. ~~- :~ mechanism. . ' : \ll .~....../ ......

R~ted 5.5 to 10 Vdc -,3'; 'I :: . ~ '\ !: Includes stereo ~ \I. . ~7
(will operate on 3-32 Vdc). .:: =-::::::::~ ':tape head, ~
LOAD: 10 amp @ 240 Vac :. Variable rate strobe kit, flashes be- :: Mitsubishi # MET-3RF2B 13.2 Vdc
21/4" X 1 3/4" X 7/8" .•..:.:..! tween 60 to 120 times per minute. Will !! motor, belt, pulleys, capstan, fast-
CAT# SSRLY.10B $9.50 each operate on either 6 or 12 Vdc depend- :: forward, rewind and eject actuator.

QUANTITY DISCOUNT ..•..•!.... eoing upon howltYOujt.W1h·rpecthebocircudit. d ! 6
D01e/2s" nxot51i~:~uxde1 a3mlA~lifier section.

10 for $85.00 • 25 for $175.00 mes comp e e W •• ar an ,. ,...... .

50 for $300 00 • 100 for $50000 .'.'.'.. instructions for easy assembly. :: CAT# CMEC-5 $7.50 each
• . . •. CAT# STROBE-1 $7.50 each:' 10 for $65.00

AA SIZE $2.00 each
1.25 YOIts 500 mAh
CATt NCB-AA

AA SIZE $2.20 each
WITHSOLDER TABS

CATt NCB·SAA
C SIZE $4.25EACH

1.211Ol1s 1200 mAh
CATt NCB-C

oSIZE $4.50 each
1.2 volts 1200 mAh

CATt NCB·D

CALL OR
WRITE

· FOR OUR
FREE

CATALOG
OVER
4000

PARTS/
:: . ..Ii..

OUTSIDE THE U.S.A.
SEND $2.00 POSTAGE

FOR A CATALOG!!

CIRCLE 107 ON FREE INFORMATION CARD

"TI
m
CD
:0
C»
:0
-<
~

(D

:t.I
ex>
(D

119



.§'TA TIC RAM.§' DYNAMIC RAM.§' EPROM.§' CO-PROCE.§'.§'DR.§'
PART SIZE SP EED PRICE PART SIZE SPEED PRICE PART SIZE SPE ED vpp PRICE 8087 5MHz 99.95
2112 256x4 45On5 2.99 411&-200 16384xl 2OOn. .89 2708 1024x8 450ns 25Y 4.95 8087·2 8 MHz 159.95
2114 1024x4 4SOns .99 411&-ISO 16384xl 15On5 .99 2715 2048x8 450ns 25Y 3.49 8087·1 10 MHz 229.95
21 14L-2 1024x4 2OOn. 1.49 MK4332 32768x1 2OOn. 5.95 2716-1 2048x8 350ns 25Y 3.95 Ba287 6MHz 179.95
TC5516 2048x8 25On5 3.95 4164-1 SO 65536xl 150ns 2.89 2732 4096x8 450 ns 25Y 3.95 Ba28J.8 8MHz 249.95
TMM201&-2OO 2048x8 2OOn. 3.25 4164-120 65536xl 12On5 3.19 2732A 4096x8 250ns 21Y 3.95 Ba287·10 10 MHz 309.95
TMM201&-ISO 2048x8 150ns 3.29 4164-100 55536xl l OOns 3.95 27C64 8192x8 250ns 12.5Y 4.95 80387·15 16 MHz 499.95
TMM201&-100 2048x8 100ns 4.29 TM54164 65536xl 150ns 2.89 2764 8192x8 4SOns 12.5Y 3.49 Ba387·2O 20 MHz 799.95
HM611&-4 2048x8 2OOn. 4.95 TMS44 16 16384x4 150ns 8.95 2764·2SO 8192x8 250ns 12.5Y 3.69 Ba387·25 25 MHz 999.95
HM611&-3 2048x8 150ns 5.95 41 128-1SO 131072xl 1SOns 5.95 2764-200 8192x8 2OOn. 12.5Y 4.25

interHM611&-2 2048x8 120ns 5.45 TMS4464 ·15 65536x4 150n s 10.95 MCM68766 8192x8 350n5 21Y 15.95
HM6115Lp ·4 2048x8 2OOn. 5.95 TMS4464·12 55536x4 120ns 11.95 27128 16384x8 250n5 12.5Y 4.95
HM6116Lp·3 2048x8 15On5 6.45 4125&-1SO 262144xl 150ns 12.45 27128A·200 16384x8 2OOn. 12.5Y 5.95
HM6116Lp ·2 2048x8 12On5 6.95 4125&-120 262144x1 12On5 12.95 27C256 32768x8 250n5 12.5Y 7.95 5HM6264Lp·15 8192x8 150"5 9.95 4125&-100 262144x1 l OOn s 13.45 27256 32768x8 250n5 12.5Y 5.95
HM6264Lp ·12 8192x8 12On5 10.95 4125&-sa 262 144x1 Ban. 13.95 2725&-200 32768x8 200ns 12.5Y 7.95 YEARHM43256 Lp ·15 32768x8 150ns 12.95 HM5125a.l00 262144x1 l OOns 13.95 27512 65536x8 250ns 12.5Y 11.95
HM43256 Lp ·12 32768x 8 120ns 14.95 1 M8 -12O 1048576x 1 12On5 34.95 27C512 65536x8 2500s 12.5Y 12.95 WARRANTY
HM43256 Lp · l 0 32768x8 l OOns 19.95 1 MB·l00 10485 76x1 1oon5 37.95 27Cl 0l ·2O 131072X8 200ns 12.5Y 34.95

INCLUDES MANUAL & SOFTWARE GUIDE• CALL TO CONFIRM CURRENT PRICES •

!iC!i1 H OS T ADAPTOR $49.95

• CALL TO CONFIRM CURRENT PRICES •IC

CALL fOR VOLUMEOUOTE§ 30DAYMONEY-BACKGUARANTEE
ORDER TOLL fREE TOLL-fREE TECHNICAL §UPPORT

MICROPROCE!i!iOR!i A LOW POWER, SHORT S LOT CARD FOR PC COMPATIBLES 74l.§00 TTL LD61C
THAT CAN CONTROL UP TO S EVEN SCSI DEVICES .THIS

Ei50D 'S DDD Si!OD POPULAR STANDARD OFFERS SPE ED, EXPANDABILITY AND 74LSOO .16 74LS112 .29 74LS241 .69
THE ADVANTAGES OF USING A DEVICE INDEPENDENT BUS. 74L501 .18 74LS122 .45 74LS242 .69

6S02 2.25 Ba31 3.95 8253-5 1.95
INCLUDES CABLES. 74L502 .17 74LS123 .49 74LS243 .69
MCT·SC SI 74LS03 .18 74LS124 2.75 74LS244 .69

6S02A 2.69 Ba35 1.49 8254 2.79 74LSG4 .16 74LS125 .39 74LS245 .79
6S02B 4.25 Ba39 1.95 8255 1.49 74LS05 .18 74LSI26 .39 74LS251 .49
65C02' 7.95 Ba52AH 8255·5 1.59 74L508 .18 74LS132 .39 74LS253 .49
6520 1.65 BASIC 34.95 8256 15.95 V-i!O !iER IE!i 74LS09 .18 74LS133 .49 74LS257 .39
6522 2.95 8080 2.49 8259 1.95 74LS10 .16 74LSI36 .39 74LS258 .49
6522A 5.95 8085 1.95 8259-5 2.29 SPEED UP YOUR PC BY 10 TO 40%1 74LSll .22 74LSI38 .39 74LS259 1.29
6526 13.95 8085A·2 3.75 8272 4.39 • HIGH SPEED ADDRESS CALCULATION IN HARDWARE 74LS12 .22 74LSI39 .39 74LS260 .49
6532 5.95 8086 6.49 8274 4.95 • PIN COMPATIBLE WITH8088 74LS13 .26 74LS145 .99 74LS266 .39
6545A 3.95 8088 5.99 8275 16.95 • SUP ERSET OF 8088 INSTRUCTION SET 74LS14 .39 74LS147 .99 74LS273 .79
6551 2.95 8088-1 12.95 8279 2.49 • LOW POWER CMOS 74LS15 .26 74LSI48 .99 74LS279 .39
6551A 5.95 8088-2 7.95 8279-5 2.95 V2O' 5 MHz 8.95 V2O' 8 MHz 10.95 74LS20 .17 74LS15 1 .39 74LS280 1.98
' CMOS 8155 2.49 8282 3.95 V2O' 10 MHz 12.95 V30 8MHz 13.95 74LS21 .22 74LS153 .39 74LS283 .598156 2.95 8283 3.95 74LS22 .22 74LSI54 1.49 74LS290 .898155·2 3.95 8284 2.25 74LS27 .23 74LS155 .59 74LS293 .89874 1 9.95 8286 3.95 VOLTAGE PAl.§ 74LS28 .25 74LS156 .49 74LS299 1.49

8742 29.95 8287 3.95 REGULATOR§ 16L8 74LS3O .17 74LS157 .35 74LS322 3.95
8748 7.95 8288 4.95 2.95

EiSOD 8749 9.95 raosr .49 7812K 1.39 16R8 2.95 74LS32 .18 74LSI58 .29 74LS323 2.49

875 5 14.95 7808T .49 7905K 1.69 16R5 2.95 74LS33 .28 74LSI 60 .29 74LS365 .39
6800 1.95 Ba286 79.95 7812T .49 7912K 1.49 16R4 2.95 74LS37 .26 74LS161 .39 74LS367 .39
6802 2.95 Ba28&-8 249.95 Z-SD 7815T .49 78L05 .49 74LS38 .26 74LS162 .49 74LS368 .39
6Ba3 3.95 7905T .59 78L12 .49 UART§ 74L542 .39 74LS163 .39 74LS373 .79
6809 2.95 Z8lJ.CPU 1.25 7908T .59 79L05 .69 74L547 .75 74LSI64 .49 74LS374 .79
68B09 5.99 Si!DD Z80A· CP U 1.29 7912T .59 79L12 1.49 AY5·1013 3.95 74LS48 .85 74LS155 .65 74LS375 .95
6809E 2.95 Z80B·CPU 2.75 7915T .59 LM323K 3.49 AY3·1015 4.95 74LS51 .17 74LSI66 .95 74LS3n .79
68B09E 5.49 820 5 3.29 Z80A·CTC 1.69 7Ba5K 1.59 LM338K 4.49 TRI 602 3.95 74LS73 .29 74LS169 .95 74LS390 1.19
68 10 1.95 8212 1.49 ZBaB·CTC 4.25 2651 4.95 74LS74 .24 74LS173 .49 74LS393 .79
6820 2.95 8216 ' 1.49 ZBaA·DART 5.95 IM6402 3.95 74L575 .29 74LS174 .39 74LS541 1.49
682 1 1.25 8224 2.25 ZBaB·DART 6.95 MISCELLANEOUS IM6403 9.95 74L575 .29 74L5175 .39 74LS624 1.95
68B21 1.85 8228 2.25 ZBaA·DMA 5.95 ADC0804 2.99 9334 1.75 INS82SO 6.95 74LS83 .49 74L5191 .49 74LS640 .99
6840 3.95 8237 3.95 ZBaA·PIO 1.89 ADC0809 3.85 9368 2.85 N5164SO 10 .95 74LS85 .49 74L5192 .69 74LS645 .99
6845 2.75 8237 ·5 4.75 Z80B· Pl0 4.25 DAC0800 3.29 9602 .69 74L586 .22 74L5193 .69 74LS670 .89
68B45 4.95 8238 4.49 ZBaA·SIOIO 5.95 DAC0808 1.95 ULN2OO3 .79 INTER SIL 74L590 .39 74LS194 .59 74LS68 2 3.20
6847 4.75 8243 1.95 ZBaB·SIOIO 12.95 DAC1022 5.95 MAX232 7.95 ICL7107 10.95

74L592 .49 74LS195 .59 74LS688 2.40
68SO 1.95 8250 6.95 ZBaA·SIOJ1 5.95 MC1408L8 1.95 MC3470 1.95 ICL7660 1.99

74L593 .39 74LS196 .59 74LS183 22.95
68B50 1.75 8251 1.29 ZBaA·S I012 5.95 8T28 1.29 MC3487 2.95 ICLBa38 3.85

74LS95 .49 74L5197 .59 25L52521 2.80
6883 22.95 8251A 1.69 ZBaB·51012 12.95 8T97 .59 AY5-3600 ICM7207A 5.95

74LS10 7 .34 74LS221 .59 26L531 1.95
68000 9.95 8253 1.59 Z8671 BASIC 9.95 DP8304 2.29 PRO 11.95 ICM7208 15.95

74LS109 .36 74LS240 .69 26L532 1.95

LINEAR COMPONENTS H I GH SPEED CMOS WGIC 7400 !iERIE!i LD61C
TL071 .69 LM380 .89 XR2206 3.95 74HCOO .21 74HC244 .85 74HCTI38 .35 74DD 74121 .29 74F24O 1.29
TL072 1.09 LM383 1.95 XR221 1 2.95 74HC04 .25 74HC245 .85 74HCT139 .55 7400 .19 74123 .49 74500 .29
TL074 1.95 LM386 .89 LM2917 1.95 74HCOB .25 74HC273 .69 74HCT157 .59 7402 .19 74125 .45 74502 .29
TL081 .59 LM393 .45 CA3046 .89 74HC14 .35 74HC367 .69 74HCT161 .79 7404 .19 741SO 1.35 74SG4 .29
TL082 .99 LM394H 5.95 CA3146 1.29 74HC32 .35 74HC373 .69 74HCT24O .89 7406 .29 74151 .55 74508 .35
TL084 1.49 LM399H 5.95 MC3373 1.29 74HC74 .35 74HC390 .79 74HCT244 .89 7407 .29 74153 .55 74S10 .29
LM301 .34 TL494 4.20 MC3470 1.95 74HCI38 .45 74HC374 .69 74HCT245 .99 7408 .24 74154 1.49 74S32 .35
LM309K 1.25 TL497 3.25 MC348ll 8.95 74HC139 .45 74HC4040 .89 74HCT273 .99 7410 .19 74157 .55 74S74 .49
LM310 1.75 NE555 .29 MC3487 2.95 74HCI54 1.09 74HCTOO .25 74HCT373 .99 7411 .25 74159 1.65 74586 .35
LM311 .59 NE556 .49 LM3900 .49 74HC157 .55 74HCT04 .27 74HCT374 .99 7414 .49 74161 .59 74S112 .SO
LM311H .89 NE558 .79 LM3909 .98 74HC151 .65 74HCT08 .25 74HCT393 .99 7415 .25 74164 .85 745124 2.75
LM311K 3.49 NE564 1.95 LM3911 2.25 74HCI64 .55 74HCT32 .27 74HCT4040 .99 7417 .25 74166 1.00 74S 138 .79
LM312H 1.75 LM565 .95 LM3914 1.89 74HC175 .59 74HCT74 .45 74HCT4060 1.49 7420 .19 74175 .89 745153 .79
LM317T .69 LM566 1.49 LM3915 1.89 7430 .19 74367 .55 74S 157 .79
LM318 1.49 LM567 .79 MC4024 3.49 STANDARD CMOS WGIC 7432 .29 745158 .95
LM319 1.25 NE570 2.95 MC4044 3.99 7438 .29 74Ff745 74S163 1.29
LM323K 3.49 NE590 2.SO RC4136 1.25 400 1 .19 4028 .55 4069 .19 7442 .49 14FOO .35 745175 .79
LM324 .34 NE592 .98 RC4558 .69 4011 .19 4040 .59 4070 .29 7445 .69 74F02 .35 745 195 1.49
LM331 3.95 LM723 .49 LMI360 1.49 4013 .35 4042 .59 4081 .22 7447 .89 74F04 .35 74S24O 1.49
LM334 1.19 LM733 .98 75107 1.49 4015 .29 4044 .59 4093 .49 7473 .34 74F08 .35 745241 1.49
LM335 1.79 LM741 .29 75 108 1.49 4016 .29 4046 .69 14411 9.95 7474 .33 74Fl 0 .35 745244 1.49
LM336 1.75 LM747 .69 7511 0 1.95 4017 .49 4047 .69 14433 14.95 7475 .45 74F32 .35 74S2Ba 1.95
LM338K 4.49 MC1330 1.69 751SO 1.95 4018 .69 4049 .29 14497 6.95 7476 .35 74F64 .55 745 287 1.59
LM339 .59 MC13SO 1.19 75154 1.95 4020 .59 40SO .29 4S03 .49 7483 .SO 74F74 .39 74S 288 1.69
LF347 2.19 LM1458 .35 75188 1.25 402 1 .69 4051 .69 4511 .69 7485 .59 74F86 .55 74S 299 2.95
LF353 .59 LMI 488 .49 75189 1.25 4023 .25 4052 .69 4518 .85 7586 .35 74F I38 .79 745 373 1.59
LF356 .99 LMI 489 .49 7545 1 .39 4024 .49 4053 .69 4528 .79 7489 2.15 74F 139 .79 74S374 1.69
LF357 .99 LM1496 .85 75452 .39 4025 .25 4060 .69 4538 .95 7490 .39 74F253 .89 7454 71 4.95
LM358 .59 ULN2OO3 .79 754n 1.29 4027 .39 4066 .29 4702 9.95 7493 .35 74F157 .69 745 571 2.95

JOR MICRDOEVICES AND THE JOR MICRDDEVICES lOGOARE REGISTERED TRADEMARKS Of JOR MICRDOEVICES. 18M. AT . PS/2 ARE TRADEMARKS Of INTERNATIONAL BUSINESS MACHINES
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34 .95
12 .95

69.95
49.95
15.95
39 .95

--

IiENOER CHANIiER!i

• SET X·Y AXIS FOR AUTO CENTER
OR FREE MOVEMENT

• FIRE BUDON FOR USEWITH GAME
SOFTWARE

• COMPATIBLEWITH IBM. APPLEII.
us. IIC. ATARI & VIC 20164

GC-1D

GENDER·FF FEMALE· FEMALE7.95
GENDER·MM MAL"·MALE 7.95
GENDER·MF MALE·FEMALE 7.95
GENDER·NM NULL MODEM 8.95
GENDER-JB JUMPER BOX 8.95
GENDER·MT MINITESTER 14 .95

R!i-i!3i!
BREAKOUT BOX

FORTROUBLESHOOTING
SERIAL COMMUNICATIONS

• OPEN/CLOSE INDIVIDUAL CIRCUITS
• 20 JUMPERSCRDS5-CONNECTANY

TWO CIRCUITS
• 10 LEOSSHOWCIRCUITACTIVITY
GENDER·BO $34 .95

FR-4 EPOXY GLASSLAMINATE WITHGOLD PLATEDEDGE·
CARD FINGERS AND SILK SCREENED LEGENDS.

8,000 $ 69
8,000 $139
9,600 $199

IInlenslty Unit
(uW/Cm'j Cost

FOR PS/2
32 BIT PROTOTYPECARD

JDR·PRI6 16 BIT WITH 110OECODING LAYOUT
JDR·PRI6PK PARTSKIT FORJDR·PR16 ABOVE
JDR·PRI6V 16 BIT FORVIDEO APPLICATIONS

FOR AT
JDR·PR1D 16BIT WITHVO DECODINGLAYOUT
JDR·PR1DpK PARTSKIT FORJDR·PR10 ABOVE

FORXT
WITH +5V AND GROUNDPLANE 27.95
AS ABOVE WITH VODECODINGLAYOUT29.95

EPROM ERA!iER!i

DATARASE

• ERASES 2 EPROMS IN 10 MINUTES
• VERY COMPACT, NO DRAWER
• METAL SHUD ER PREVENTS

UV LIGHT FROM ESCAPING

"!iNAPABLE"
HEADER!i

CAN BE SNAPPEDAPART
TO MAKE ANY SIZE HEADER,

ALL WITH .1" CENTERS

1x40 STRAIGHT LEAD .99
1x40 RIGHTANGLE LEAD .49 '
2x4O 2 STRAIGHTLEADS 2.49
2x4O 2 RIGHT ANGLE LEADS 2.99

POWER !iUPPLlE!i
APPLE TYPE SUPPLY 75 WAn SUPPLY
• APPLE CONNECTOR • UL APPROVED
• . 5V @6 A, . 12V@ 3A. • . 5V@ 7A. • 12V @ 3A.

·5V @ 1A, ·12V@ 1A ·5V @ 300MA. ·12V @ 250MA
PS·A $49 .95 PS-1558 $34.95

fLOPPY DRIVE SUPPLY MICRO SUPPLY
• . 5V @2 .5A.•12V @ 2A. • UL APPROVED. 144 WADS

·12V @ .1A • • 5V @ 18A. • 12V @ 4A.
• . 5V @ 5A. Ih1 2 NOT ·12V @ 500MA

USED PS -1554 $29.95
P5-ASTEC $24.95

!iOLDER !iTATION
UL APPROVED

• ADJUSTABLE HEAT SETTING
• TIP TEMPERATURE READOUT
• REPLACEMENTTIPS

AVAILABLE $2.95
168-2C

.25
1.75
.40
.49
.69
.69
.69
.89

1.19
.59

1.29
.99

OI!iCRETE
.49 2N44G3
.25 2N6045

1011 .00 MPS-A13
25/1.00 TIP31

.55 4N2li

.10 4N27

.10 4N28

.25 4N33

.79 4N37

.10 MCT·2

.10 MCT-6

.25 TIL·l11

CAPACITOR!i
TANTALUM ELECTROLYTlC

l ·llIi f 15V .12 RADIAL
6.9 15V .42 l~f 50V .14
10 15V .45 4.7 50V .11
22 15V .99 10 50V .11
l ·llIif 35V .45 47 35V .13
2.2 35V .19 100 16V .15
4.7 35V .39 100 50V .23
10 35V .69 220 35V .20

470 25V .30
DISC 2200 16V .70

4700 25V 1.45
lOpf 50V .05
22 50V .05 AXIAL
33 50V .05 l~f 50V .14
47 50V .05 10 16V .14
100 50V .05 10 50V .16
220 50V .05 22 16V .14
.001~f 50V .05 47 50V .19
.005 50V .05 100 35V .19
.01 50V .07 470 50V .29
.05 50V .07 1000 16V .29
.1 12V .10 2200 16V .70
.1 50V .12 4700 16V 1.25

lN751
IN5402
1N4004
IN4148
KBP02
PN2222
2N2222
2N2907
2N3055
2N3904
2N3906
2N4401

IC SOCKETS/DIP CONNECTORS !iHORTINIi
DESCRIPTION ORDER BY

CONTACTS BLDCK!i • 6.8V FOR 28Q/386 COMPUTERS
8 14 16 18 20 22 24 28 40 5/. ,.00 • MOTHERBOARD CONNECTOR

L AIL K xx .11 .11 .12 .1 .1 .1 .22 • ADHESIVE VELCRO STRIPFOR
WlREWRAP KETS xxWW .59 .69 .69 1.09 1. 9 1.49 1.69 1.99 EASY MOUNTING

ZIF SOCKETS ZIFxx - 4.95 4.95 - 5.95 - 5.95 6.95 .95 LITHIUM 6.8V $1 1.9 5
TOOLED SOCKETS AUGATxxST .62 .79 .69 1.09 1.29 1.39 1.49 1.69 .49
TOOLED WW SOCKETS AUGATxxWW 1.30 1.80 2.10 2.40 2.50 2.90 3.15 3.70 .40

xx 1.
1.

FOR ORDERING INSTRUCTIONS . SEE D-SUBMINIATURE CONNECTORS BELOW

D -S UB M IN IA TURE CONNECTORS
DESCRIPTION ORDER BY

CONTACTS

9 15 19 25 37 50

SOLDER CUP MALE DBxxP .45 .59 .69 .69 1.35 1.85
FEMALE DBxxS .49 .69 .75 .75 1.39 2.29

RIGNTANGLE MALE D8xxPR .49 .69 - .79 2.27 -
PC SOLDER FEMALE DBxxSR .55 .75 - .65 2.49

WlREWRAP MALE DBxxPWW 1.69 2.56 - 3.89 5.60 -
FEMALE DBxxSWW 2.76 4.27 - 6.84 9.95 -

IDC RIBBON CABLE MALE IDBxxP 1.39 1.89 - 2.25 4.25 ..
FEMALE IDBxxS 1.45 2.05 - 2.35 4.49 -

HOODS METAL MHooDxx 1.05 1.15 1.25 1.25 .. ..
PLASTIC HooDxx .39 .39 - .39 .69 .75

ORDERING INSTRUC7lONS.
INSERT THE NUMBER OF CONTACTS IN THE POSITION MARKED 'xx' OF THE "ORDER BY"
PART NUMBER LISTED. EXAMPLE : A 15 PIN RIGHT ANGLE MALE PC SOLDER WOULD BE

DBI5PR. MOUNTING HARDWARE 59,

DESCRIPTION ORDER BY CONTACTS
~ = ., En

In....",
D,n..,. ...n, ~ ''''\1 n~D ..~.n~D In"••",D

WOD~WD'D ..~.n~D In. vW
AI DFA Inw·xWA 2." I.'. 4" 4.llIl 7.""

•• ••
RIBBON HEADER IDMxx - 5.50 6.2 7.00 7.50 1.50

10"x' .s, ' .," 1." .7 zcs .4'
10' PLASTIC RIBBON CABLE RCxx 1.60 3.20 4.10 5.40 6.40 7.50

BITRATE B YPA S§ CAPACITDR!i Ol!iK CONTROLLER!i
fiENERATORS .01xx CERAMIC DISC 10015.00

.01xx MONOLITHIC 100110.00 lnl 4.95 2797 29.95
MCl4411 9.95 .1xx CERAMIC DISC 10016.50 1791 9.95 6272 4.39
BRl841 4.95 .f xx MONOLITHIC 100112.50 1793 9.95 UPD765 4.39
4702 9.95 1795 12.95 MB8876 12.95
C0M5016 16.95 CLOCK CIRCUITS 1797 12.95 MB88n 12.95
COM6116 8.95

MCl46818 5.95 MM58174 9.95 2791 19.95 • 1691 6.95
MM5307 4.95

MM58167 9.95 MSM5832 2.~5
2793 19.95 2143 6.95

IDC CONNECTORS/RIBBON CABLE

CRY!iTAUi
32.788 KHz .95
1.0 MHz 2.95
1.&432 2.95
2.0 1.95
2.4576 1.95
3.579545 1.95
4.0 1.95
5.0 1.95
5.0688 1.95
6.0 1.95
6.144 1.95
8.0 1.95
10.0 1.95
10.738635 1.95
12.0 1.95
14.31818 1.95
16.0 1.95
18.0 1.95
18.432 1.95
20.0 1.95
22.1184 1.95
OSCILLATORS
1.0MHz 5.95
1.8432 5.95
2.0 5.95
2.4576 5.95
2.5 5.95
4.0 4.95
5.0 4.95
5.0688 4.95
6.0 4.95
6.144 4.95
8.0 4.95
10.0 4.95
12.0 4.95
14.31818 1.95
15.0 1.95
16.0 4.95
18.432 4.95
20.0 4.95
24.0 4.95
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M DNITDR S TANDS
MODEL M5-1oo $12.95
• TILTS AND SWIVELS
MODEL MS·2oo $39.95
• TILTS AND SWIVELS. BUlLT·IN SURGE SUPRESSOR
• INDEPENDEIHLY CONTROLS UP TO 5 AC OUTLETS

SAMSUNEi MDND " i!9.95
• 12" NON·GLARE LOW DISTORTION AMBER SCREEN
• 720 X 350 RESOLUTION • SWIVEL BASE

.800 X 560
MAXIMUM
RESOLUTiON

.640 X 480 IN
16 COLORS

.320 X 200 IN
256 COLORS

• IBM STYLE.
ANALOG
MONITOR

• FULLY VGA. EGA.
CGA. HERCULES
& MONOCHROM E
COMPATIBLE

N EC M UUI S YN C "
• AUTO FREQUENCY ADJUSTMENT
• RESOLUTION AS HIGH AS 800 X560

SAVE DESKSPACE AND ADD
STYLE TO YOUR OFFICE WITH
THIS SLEEK UPRIGHT DESIGN
• ACCOMODATES ALL

SIZES OF MOTHERBOARDS
• 250 WATT POWER SUPPLY

INCLUDED
• MOUNTS FOR 3 FLOPPY

& 4 HARD DRIVES
• TURBO & RESET SWITCH
• SPEED DISPLAY. POWER

& DISK LED'S
• MOUNTING HARDWARE.

FACEPLATES & SPEAKER
INCLUDED

CASE-1oo
CASE·FLlP FOR 8088 MOTHERBOARDS
CASE-5L1DE FOR 8088 MOTHERBOARDS
CASE·70 FOR 286 MOTHERBOARDS
CASE-JR MINI·286 WIPOWER SUPPLY

CASPER R&B .e79.9 5
• COLOR GREEN AMBER SWITCH• .39MM DOT PITCH
• 640 X 240 RESOLUTION. 14" NON·GLA RE SCREEN

VGA
COMPATIBLE
PACKAGE
-&4goo

~~..,...--=~

POWER SUPPUES
135 WATT 1101220V $59.95
• UL APPROVED
• IBM XT COMPATiBlE
• +5V .15A. +12V 4.2A.

·5V .SA. ·12V .5A
. P5-135

P5-150 150W 1101220V

200 WATT 1101220
• U.l. APPROVED
• IBM AT COMPATiBlE
• +5V 22A. +12V SA.

·5V .SA. ·12V .5A
P5-200
P5-250 250 WATT 1101220V $129.95

CASPER EfiA . 3 9 9.9 5
. • 640 X 2001350RESOLUTiO N• .31 MM DOT PITCH

• 14" BLACK MATRIX SCREEN. 16 COLORS

$9.95
$15.95
$15.95
$9.95
$9.95
$6.95
$7.95

$14.95
$3.95
$4.95
$6.95
$9.95

HIGH RESOLUTION BUS MOUSE FOR BETTER RESPONSE
AND LESS HAND MOVEMENT. IDEAL FOR CAD WORK
• 320 DPI • INCLUDES DRIVER. TEXT EDITOR & POP·UP
MENUS • NO PAD. POWER SUPPLY OR PORT REQUIRED

MOLDED CABLES

A RELIABLE. FAST AND

~~~~~~~~~~~6~~~SE ~~ .__--
WITH FEATURES

• 9 PIN DOT MATRIX PRINT HEAD
• 180 CPS DRAFT MODE. 29 CPS NLQ MODE
• CENTRONICS PARALLEL INTERFACE. SERIAL OPTIONAL
• DUAL PITCH. DOUBLESTRIKE, ITALICS & SUPERSCRIPT
• EPSON FX & IBM GRAPHICS
• COMPRESSED. EXPANDED & EMPHASIZED PRINT
• DOT ADDRESSABLE GRAPHICS IN SIX DENSITIES
c mZEN·180D
RC-180D REPLACEMENT RIBBON CARTRIDGE 6.95

CBL-PRINTER PC PRINTER CABLE
CBL·PRINTER·25 AS ABOVE· 25 FOOT
CBL·PRINTER·RA RIGHT ANGLE PRINTER
CBL·DB25-MM DB25 MALE TO DB25 MALE
CBL·DB25-MF DB25 MALE TO DB25 FEMALE
CBL·9-SERIAL 9 PIN TO 25 PIN SERIAL
CBL·KBD-EXT · KEYBOARD EXTENSION
CBL-CNT-MM 36 PIN CENTRONICS·MIM
CBL·HD-20 20 PIN HARD DISK CABlE
CBL·HD-34 34 PIN HARD DISK CABlE
CBL-HD-34D 34 PIN DUAL HARD DISK
CBL·FDC·EXT 37 PIN EXTERNAL FLOPPY

LD&ITECH 3 - BUTTDN M OU SE
PC MAGAZIN E EDITORS CHOICEI ALL MODELS HAVE
SERIAL SUPPORT (COMI /COM2). 200 D.P.!. RESOLUTION.
LOTUS 1·2·3 SHELL. SELF· INSTALLING SOFTWA RE AND
"POINT EDITOR"
LMOUSE
LMOUSE-P SERIAL MOUSE WIlOGIPAINT
LMOUSE·BP BUS MOUSE WIlOGIPAINT
LMOUSE·BPL BUS MOUSE W/PUBLISHER PKG
LMOUSE·BPC BUS MOUSE WIlOGIPAINT/CAD

INSTANT SCANN ING
OF IMAGES UP TO
4" WIDE
• loo.2OO.:JOO. 400 DPI

BOTH DIRECTIONS
• B&W AND 3 HALF·TONE

MODES
• 32 LEVELS OF GRAY SCALE
• HERCULES . CGA AND EGA COMPATIBLE
• INCLUDES HALO DPE AND IMAGE EDITOR SOFTWARE
H5-3000 .

______._LDGITECH_HIRE~

MOUSE
_ggg5

KEYBOARDS
MODULAR CIRCUIT TECHNDLD&Y
ENHANCED STYLE LAYOUT
• AUTOSENSE FOR XT OR AT COM PATIBLES
• • LED INDICATORS . AUTO REPEAT FEATURE
• SEPARATE CURSOR PAD
BTC·5339 $79.95
84 KEY LAYOUT
• SOFTWARE AUTOSENSE FOR XT OR AT COMPATIBLES
• LED IND ICATORS. AUTO REPEAT
BTC·5060 $59.95

MAXI-swiTCH KEYBOARDS
WITH TACT ILE FEEDBACK
MAX·5339 ENHANCED STY LE LAYOUT $84.95
MAX-5060 84 KEY LAYO UT $64.95
AUDIBLE "CLICK" KEYBOARD
• ENHAN CED STYLE. 101 KEY KEYBOAR D
• LED INDICATORS . AUTO REPEAT
K-103-A

APPLE/MACINTOSH MODEMS
MAC INTOSH 2400 BAUD EXTERNAL AS ABOV E WITH
CABLE AND PROCOM·M SOFTWAR E.
PRQ..24EM
PRQ..24AAPPLE II 2400 BAUD MODEM
PRQ..12AAPPLE 111 200 BAUD MODEM

_,&g95

1iI~
SAVE TIME AND TELEPHONE CHARGES WITH A HIGH
SPEE D 2400 BAUD MOD EM FROM JDR.

INTERNAL i!4DD BAUD
• AUTO DIAL ANSW ER
• SELF TEST ON POW ER·UP
• TOUCHTONE OR PULSE DIALING
• HAYES & BELL SYSTEMS COMPATIBLE
• FULL OR HALF DUPLEX
• MIRROR II COMMUNICATIONS SOFTWARE INCLUDED
PRQ..241 $129.95-
PRQ..121 1200 BAUD 1/2 CARD $69.95
PRQ..24M 2400 BAUD FOR PS/2 $249.95
EXTERNAL e4DD BAUD
• 240011200130O HAYES COMP ATIBLE
• 8 EASY· TG-READ STAT US LED'S
• CALL PROGRE SS MON ITORING & ADJUSTABLE VOLUME
• 2ND PHON E JACK FOR VOICE COMMUNICATIONS
• REQUIRES SERIAL PORT & CABLE (OPTIONAL)
PRQ..24E $169.95
PRQ..12E 1200 BAUD EXTERNAL $99.95

YOU'LL NEV ER
BE FAR FROM YOUR
DATA WITH TH IS 6 OUNCE
HAND·HELD POCK ET MODEM
• 1200130OBAUD • BATTE RY & AC POWER
• SERIAL INTERFACE (DB25) • 4 STATUS INDICATOR S
PRQ..12P

POCKET MOOEM
_ggg5

(f)
a
Z
o
a:
f­a
w
...J
W

6
(5
<t:
a:

122 CIRCLE 171 ON FREE INFORMATION CARD



Your pnxIucllI8nd prices ..... kept ua comIng
becIl now tor two )WB•..lleep up the good work."

~.5., SIMIlng HeIghts, III

"We11contlnue to do buslneu with you whenever
_ cen." """-~MInnNpolIe, ...

"..J will not hHItate to order anytIlll!o from JOR
____ I"'- your poIlc:y Ie to ItMd behind
your pnxIucllI100'lr'0."

-Robert Rlndy, GIWld FoIb, N8

, lound JDWs tech aupport to be responsIYe,
helpful lind hoMst." -ff.G.,IoIMdvIlle,N,.

$225 $339
$249
$379 $489
$469 $579
$449 $4" $589
$559 $603 $659
$629 $739

Whatever your hard disk needs, _ have reliable ,
high quality Saagate drives at the lowest prices
available. Buy them alone, or with an MCT disk
controller for even greater lavlng. l

AVG . DRIVE
SPEED HEIGHT ALONE

, : ; r-~ ..~',
' C: ! ", .~_·~.,":>l ,• •. ' ' .. ,.. .. • •. 0 ' .: » tr1M" -. . ,

nrti1~,::- •

SIZE MODEL

20MB ST-225 65ms Half
30M B RLL ST·238 65ms Half
40MB ST-251 40ms Half
40MB ST-251-1 28ms Half
60MB RLL ST-277 40ms Half
30MB ST-4038 40 ms Full
80M B ST-4096 28 ms Full

- -- -- --- --- - ---- --- --- --- -=--.-.

100% REGISTER COMPATIBLE VGA DISPLAY CARD
• VGA, EGA, CGA, HGC& MDA COMPATIBLE
• 320 X 200 IN 256 COLORS
• 640 X 4SO, BOO X 600 IN 16 COLORS
• eo X 25, 132 X 44 TEXT MOOES
• SUPPORTS STANDARD DIGITAL & ANALOG MONITORS
• UTILITY SOFTWARE INCLUDED
MCT· YGA

NEW" SIIiMA VIiA CARD

-i!795D

DISKErTE5
N-MD2D BOX OF 10 5-114"360KDSIDO $6.95
N-MD2H BOX OF 105-1/4"1.2 MB DSlHD $13.95
N-3.5DS BOX OF 10 3-112"720KDSIDO $16.95
N-3.5HD - - BOX OF 103-112"1.44 MIlDSlHD -$49.95-.-----------~~~~~ I
N-MD2DBULK 360KDSIDO(MIN. 50 DISKS) EA. 4l1¢

DRIIIE ACCE!i!JIDRIES
FD-ARAJL MfG. RAILS FOR AT COMPATIBlE U
FD-55FP BEIGE FACEPlATE FORTEAC DRIVES .95
FD-55MHW HAl.F·HEIGHTMouNrING HARDWARE
FD-5Y Y-POWER ADAPTOR FORDRIVES

TAPE IJACI(~DRI1IS
AR5240X ARCHIVE TAPE DRIVE -ITS & 1.1'5 $369.95
AR5540A FASTER TAPE DRIVE -A1'5 ONLY $369.95
AR340 40 MIlTAPE CARTRIDGES $24.95

• ULTRA HIGH DIoNSITY
• ALSO WORKS WITH 720K DISKS
FDD-1.44X BLACK FACEPLATE
FDD-1.44A BEIGE FACEPLATE

,,~ NElliin' R.DPPY DISK DRIIIE§
• FO-55B 5-114"TEAC DSIDO360K • .95

FD-55G 5-114"TEAC DS/HD 12M $12i.95
M2551A 5-114"FWITSU DSIDO360K $89.95
M2553K 5-114"FWITSU DS/HD 12M $1 19.95
FDD-36O 5-1/4' DSIOO360K $69.95
FDD-1.2 5-1/4'DS/HD 12M $109.95
FDD-3.5A 3-112"MITSU8ISHI DSIOO(BEIGE) $12i.95
FDD-3.5X 3-112"MITSUIIlSHl DSIOO(BlACK) $12i.95

INTERFACE CARDS
BY MODIJLAR CIRCIJIT TECHNOW6Y

~.9S

-n
m
CD
:0
C»
:0
-<

DISPLAY ADAPTDRS
ltfDNDCHROltfEfiRAPHIOi .59.95

TRUE HERCULES COMPATIBIUTY SUPPORTS LOTUS 1·2-3
• PARALLEL PRINTER PORT CONFIGURESAS LPn OR
LPT2 • USES VLSI CHIPS TO ENSURE RELIABILITY
MeT-llGP

EfiA ADAPTOR ~9.95

100% IBM COMPATIBLE PASSES IBM EGA DIAGNOSTICS
• 256K OF VIDEO RAM ALLOWS 640 X 350 IN 16 OF 64
COLORS • COMPATIBLE WITH COLOR AND MONO­
CHROME ADAPTORS • HERCULES COMPATIBLE
MCT·EGA

CDWRfiRAPHIOiAIJAP'TDR U9.95
COMPATIBLE WITH IBM GRAPHICS STANDARDS
• SUPPORTS RGB, COLOR, & COMPOSITE MONOCHROME
• 6401320X 200 RESOLUTION, LIGHT PEN INTERFACE
MCT-eG

ltfDNDfiRAPHIOiltfUUllID "'9.75
TOTAL SYSTEM CONTROL FROM A SINGLE SLOT!
• CTRL 2 FLOPPIES, SERIAL, PARALLEL, GAME PORT,
CLOCK CAL • RUN COLOR GRAPHICS SOFTWARE ON A
MONOCHROME MONITOR
MCT·MGMIO

i!BIi/3B&ltfONDfiRAPHIOi110 .99.95
VIDEO DISPLAY AND ItOFUNCTIONS IN ONE CARD
• 720 X 348 RESOLUTION, eo & 132 COLUMN TEXT
• PARALLEL , SERIAL & GAME PORTS
MCT-MGAIO

$29.95
$24.95

i!BIi/3BfiltfUUIRJNCTION
ADDS UP TO 3 MB OF RAM TO YOUR AT
• USER EXPANDABLE TO 1.5 MB OR 3 MB WITH OPTIONAL
PIGGYBACK BOARD (OK INSTALLED) • INCLUDES SERIAL
AND PARALLEL PORT
MCT· AMF
MCT·AMF-MC PIGGYBACK BOARD
AMF·SERIAL 2ND SERIAL PORT

MEMDRY CARDS
S7fiKRAltfCARD .59.95
A CONTIGUOUS MEMORY SOLUTION IN A SHORT SLOT
• USER SELECTABLE CONFIGURATION UP TO 576K
• USES 64K & 256K RAM CHIPS (OK INSTALLED)
MCT-RAM

EXPANDEDltfEltfDRYCARD "i!9.9S
2MB OF LOTUS INTEL MICROSOFT MEMORY FOR AN XT
• CONFORMS TO LOTUS INTEL EMS • USER EXPAND·
ABLE TO 2 MB • CAN BE USED AS EXPANDED OR
CONVENTIONAL MEMORY, RAMDISK AND SPOOLER
MCT-EMS
MCT·AEMS 2861386VERSION

i!BIi/3BfiltfUUIIIDCARD .59.95
USE WITH MCT-AFH MINIMUM OF SLOTS USED
• SERIAL, PARALLEL AND GAME PORTS • USES 16450
SERIAL SUPPORT CHIPS FDR HIGH SPEED OPS
IolCT·AIO
AIO-SERIAL 2ND SERIAL PORT $24.95

MUUIRlNCTIDN CARDS
ltfUUIIIDR.DPPYCDNTRDu.ER .79.95
A PERFECT COMPANION FOR OUR MOTHERBOARDS
• SUPPORTS UP TO TWO 360KFLOPPIES, 720K WI DOS3.2
• SERIAL, PARALLEL, GAME PORT, CLOCKICALENDAR
MCT-MIO
Mlo-SE RIAL- 2ND SERIAL PORT $15.95

ltfUUlllDCIUlD .59.95
USE WITH MCT·FH FOR MINIMUM OF SLOTS USED
• SERIAL PORT, CLOCK/ CALENDAR WITH BATIERY
• PARALLEL PORT ADDRESSABLE AS LPn OR LPT2
MCT-lO

R.DPPV/HARDCDNTRDu.ER ~.95
XT SYSTEM SHORT OF SLOTS? THIS CARD FREES ONE UP!
• INTERFACES UP TO 2 FDD'S & 2 HOD'S, CABLING FOR 2
FDOIl HOD • SUPPORTS BOTH DSIDD & DSIOD W/DOS 3.2
MCT·FH

i!BIi/3B&R.DPPV/HARD ~9.95

FLOPPYI HARD DISK CONTROL IN A TRUE AT DESIGN
• SUPPORTS UP TO 2 360K f72OK/ l .2 MB FDD'S
• SUPPORTS 2 HDD'S USING STANDARD TABLES
MCT·AFH

HARDDISKCDNTROu.ER .79.95
HARD DISK CONTROL AT AN ECONOMICAL PRICE
• SUPPORTS 16 DRIVE SIZES INCLUDING 10,20,30 & 40 MB
• DIVIDE 1 LARGE DRIVE INTO 2 LDGICAL DRIVES
MCT·HOC

RLLCDNTROLLER
TRANSFER DATA 50% FASTER
• SUPPORTS UP TO 2 RLL HARD DRIVES
• DESIGNED FOR XTCOMPATIB LES
MCT·RL L

i!BIi/3B&R.DPPV/HARDRLL "99.95
IMPROVE SPEED AND STORAGE OF YOUR AT COMPATIBLE
• SUPPORTS UP TO 2 RLL HARD DISCS AND 2 FLOPPIES
• SUPPORTS 36Of72OJ 1.2MB FLOPPIES IN 5.25' & 3.5"
MCT·AFH-RLL

DRIIIE mNTRDUER5
R.DPPVDISKCDNTRDu.ER .ii!!!I,95
SINGLE SLOT CONTROl. OF 4 FLOPPIES
• INTERFACES UP TO 4 FDD'S TO AN IBM PC OR
COMPATIBlE. SUPPORTS DSIDD AND DSIOD WI DOS 3.2
MCT·FOC

'.i! ltfB R.DPPYCDNTRDu.ER ~,95
ADOVERSATIUTY AND CAPACITY TO YOUR XT
• SUPPORTS 2 DRIVES, CANMIX 360KAND 12 MIl
• ALlOWS DATA TO FLOW FREELY FROM ITS TO ArS
MeT-A>C-1.2
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BUILD YOUR OWN SYSTEM!

• MYLEX 386 MOTHERBOARD. 1 MB RAM ON BOARD
• 200 WATI POWER SUPPLY. CASE. ENHANCED
KEYBOARD. 1.2 MB FLOPPY DRIVE • FLOPPYIHARD
CONTROLLER. MONOGRAPHICS CARD
• MONOCHROME MONITOR

• INCLUDES SERIAL PORT, 2 PARALLEL PORTS, CLOCK!
CALENDAR AND GAME ADAPTOR. RUNS COLOR
GRAPHICS ON A MONOCHROME MONITOR.
• MOTHERBOARD. 256K RAM MEMORY. 135 WAn
POWER SUPPLY. FLIP-TOP CASE. 84 KEY KEYBOARD
• 360K FLOPPY DRIVE . MONOGRAPHICS 110CARD
• MONOCHROME MONITOR

'Ii MHz' Mb 3BIi

'i!34865

• 12 MHZ MINI-286 MOTHERBOARD. 512K RAM
MEMORY • MINI CASE WITH POWER SUPPLY
• 84 KEY KEYBOARD . MONOCHROME MONITOR
• 1.2 MB FLOPPY DRIVE • FLOPPY I HARD CONTROL
• GRAPHICS ADAPTOR

'i! MHz MINI-i!BIi

"~3~15

-t11f195 WITH KIT PCJIlCHAJIE
A .JOR EXCUJSlVEI i!D-MIN. VHIi OR
BETA TAPE IiHOWli YOU IiTEP-BY-liTEP
HOW TO BUILD AN XT COMPATIBLE
IiYIiTEItI. WID IUT ".115

,

VIDEO INSTRUCTIONS

OVER if!O.OOO .lOR !!iY!!iTEM!!i HAVE AI.JlEAOY BEEN BVILZ EA!!iY TO A!!i!!iEMBLE IN .lV!!iT if! HOVR!!i WITH
A SCREWDRIVER. !!iAVE MONEY AND LEARN MORE ABOVT YOVR COMPVTER AT THE !!iAME TIMEt

'0 MHz TURBO BOBB

'&&fOO

.,599. DO

• PROGRAMS MMI. NS. TI20 & TI24 PIN DEVICES
MCT·MPL

• PROG. 8741, B742, 8748, 8749 & 8750 EPROMS & PROMS.
MCT·MMP

BI-PoLAR MODULE !lii!59.95

PAL MODULE

EPROM MODULE
• PROGRAMS 24-32 PIN EPROMS, CMOS EPROMS AND
EEPROMS FROM 16K TO 1024K
MCT·MEP
MCT·MEP-4 FOUR-EPROM PROGRAMMER $169.95
MCT·MEP-ll EIGHT-~PROM PROGRAMMER $259.95

B74BMooULE

'Ii MHz
MYLEX
MINI3BIi

-'i!!490 0

• 1 MB RAM ON BOARD. 8 SLOTS (TWO 8-BIT, SIX 16-BIT) . USES AMI BIOS
• SUPPORTS 80287 MATH CO-PROCESSOR. SUPPORTS 80387 WITH ADAPTOR
• 64KB CACHE FOR NEAR 0 WAIT STATE. 20 MHZ VERSION AVAILABLE
MY·386MB
MY-386MB-4 FOUR MB MEMORY INSTALLED $2999.00
MY·386MB-MCB MATH CO-PROCESSOR ADAPTOR BOARD $149.00

'5MHzMYLEX3B5

• LANDMARK AT SPEED 23.2 MHZ. NORTON S118.7 • 64KB HIGH SPEED DIRECT MAPPED
STATIC RAM CACHE. 1 MB OR 2 MB MEMORY ON STD. MEMORY BOARD. UP TO 8 MB
OF 32-BIT MEMORY ON PIGGYBACK MEMORY BOARD, FOR TOTAL OF 10 MB. AMI BIOS
WITH 32 BIT EGA SUPPORT. SOCKETED FOR 80387 MATH CO-PROCESSOR. ONE 8-BIT.
FOUR 16-BIT AND ONE 32-BIT SLOTS. DALLAS CMOS /cLOCK DEVICE ON BOARD WI BATI.
MY-386 JR (MEMORY CARD REQUIRED)

MY·386JR 20 20 MHZ VERSION $1695.00
MY·386J R·M 1 TO 2 MB MEMORY CARD (REQUIRED) Of INSTALLED $159.00
MY·386JR·M8 8 MB PIGGYBACK MEMORY BOARD OK INSTALLED $159.00

CIRCLE 173 ON FREE INFORMATION CARD

• PROGRAMS EPROMS, EEPROMS. PALS, BI-POLAR PROMS
8748 & 8751 SERIES DEVICES . TESTS TIL, CMOS, DYNAMIC
& STATIC RAMS
MCT·MUP

DI51TAL IC MODULE "i!9.95
.TESTS TIL, CMOS, DYN. & STATIC RAM. AUTO SEARCH
MCT·MIC

UNIVERSAL MODULE

THE IDEAL SYSTEM FOR DEVELOPERS. ALL
MODULES USE A COMMON HOST ADAPTOR CARD
HOSTADAPTOR CARD .i!9.95
• A UNIVERSAL INTERFACE FOR ALL THE PROGRAMM ING
MODULES. USER SELECTAB LE PROGRAMMABLE ADDRES­
SES PREVENT ADDRESSING CONFLICTS. MENU-DRIVEN
SOFTWARE PACKAGE. INCLUDES MOLDED CABLE
MCT·MAC

'DMHz TURBDSIN&LECHIPBOBB " i!9.95
• xr COMPATIBLE. NORTON S12.1 • USES LESS POWER, IMPROVES RELIABILITY . KEY
SELECTABLE SPEED, 4.77 MHZ OR 10 MHZ. 2.3 TIMES FASTER THAN A STANDARD. RESET
SWITCH, KEYLOCK, AND SPEED I POWER INDICATORS SUPPORTED
MCT·TU RBQ-10

BDi!B55trDMHz .379.95
• AT COMPA TIBLE. LANDMARK AT SPEED 10 MHZ. NORTON SI 10.3 . 8 SLOTS (TWO
8-BIT, SIX 16-BIT) • HARDWAR E SELECTION OF 6 OR 10 MHZ. FRONT PANEL LED INDICATOR
• SOCK ETS FOR 1MB OF RAM AND 80287. ONE WAIT STATE. BAnERY BACKED CLOCK
• KEYLOCK SUPPORTED . RESET SWITCH
MCT·286

'i!MHzMINI-i!B5 !li399 .95
• AT COMPATIBLE. LANDMARK AT SPEED 13.2 MHZ. NORTON SI 11.6 • 6 MHZ, 10 MHz
(0/1 WAIT STATE), 12 MHZ (1 WAIT STATE) • lYMOS ASICS FOR FEWER CHIPS, GREATER
RELIABILITY . SUPPORTS 512K-l 024K MEMORY. RECHARGEABLE HIGH CAPACITY NI-CAD
BATIERY. SIX 16-BIT SLOTS, TWO 8-BIT SLOTS. MOUNTS IN STANDARD XT CASE
MCT·M286-12
MCT·M286 6/10 MHZ MINI 80286 BOARD ..

TURBD4.77/BMHz !li99.95
• XT COMPATIBLE . NORTON S11.7 • 4.77 OR 8 MHZ OPERATION WITH 8088-2 AND OPTION­
AL 8087-2 CO- PROCESSOR • FRONT PANEL LED SPEED INDICATOR AND RESET SWITCH SET
SUPPORTED • CHOOSE NORMAUTURBO MODE OR BOFTWARE SELECT PROCESSOR SPEED
MCT·TURBO .
MCT·XMB STANDARD MOTHERBOARD $87.95
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Four-Way
#83-600

For more port switches and
computer equipment see
pages 40-52

01989 MCM ELECTRONICS

MCM ELECTRONICS
858 E. CONGRESS PARK OR.
CENTERVILLE, OH 45459-4072

A PREMIER Company

#50-220

Replacement
Magnetron
• Aquality replacement for many
magnetrons on the market. Intended for
use Inmicrowaves of600-700 watts, 950
walls maximum .

Catalog #19 contains additional
microwave oven parts on
page 125

PYLE
Subwoofer Crossover
• To be used with one dual voice coli subwooler ortwo
single voice coli woofers. Crossover frequencies: Rolls
011 at100Hz at12dB per octave. 40hm Impedance
• 150 wall RMS contlnuOlls - 220 wall peak.4" [WI
x7" (l) x1%" (D)

': .._"•..~ ,. _~ '

" i - . I._t. . : ". I -.',,"" •• -.9IMi I" . l
. X. : .., , ~ 1~ I

~ .....""" ~ ··A "'~~ ..........~j

Two-Way
#83-605

PYLE
15" Polypropylene Woofer
• Poly cone with polyloam surround. Display packag d
• Made InUSA. Magnet weight: 60 oz.• Power
handling: RMSlpeak looW/I44W • Frequency
response: 2O-35OOHz

For more speakers and accessories see
pages 94-109 of Catalog #19

RS-232 Port
Switches

#72-380

___________M/\

.. , .

TE'NM~.

Digital Function Generator/Frequency
Counter
• Aversatile function generator with aIOMHz frequency counter. to be used either
externally orto measulJl the output frequency of the generator. Produces square. sine,
triangle. ramp and pulse waveforms. Six digit frequency counter Isswltchable for Internal
orexternal use

NEW

Circuit Cooler
• Cools circuits Instantly for rapid localion
ofheat related problems. Will not
leave residue

For more chemicals see pages
24-27 of Catalog #19 M/\

#20-220

For more specifications and test
equipment see pages 8-23 in
Catalog #19

#21-147

#72-720

#33-975

Be sure to call for your FREE catalog!
Over 11,000 items!
Call Toll Free
1-800-543-4330 SOURCE NO. RE-53

Sharp Type
Flyback
• Popular lIyback for Sharp color TVs
• Replaces Sharp #RTRNFlXXI9
For more flybacks see page 57
of Catalog #19

#29-260

VCR Battery Pack
• Fits many RCA and Panasonlc portable VCRs
• Replaces RCA ballery #149722 and Panasonlc
#lCRIBI2. Manufactured by Hitachi. 12V, I.9Ah
• Used InPanasonlc models #NVB410, #PV3Ioo,
#PV3200. #PV4510 and others
see pages 73-84 of Catalog #19 for more
VCR parts and accessories

7'EMW~.

Soldering Station
• Adjustable temperature range ~ 150°: 420°C
(300°· 790° F) • Grounded lip for soldering stalic
sensllive devices. Overheat pro1ectlon with closed loop t'~.~~
temperature control. Replaceable Iron clad tip

Catalog #19 contains other soldering .
equipment on pages 37·39

• With our 172 page catalog • Dedicated sales personnel • Efficient customer service • Next-day shipping

TENM~.

Dual Trace 20MHz Oscilloscope with
Component Tester
This oscilloscope combines quality craftsmanship with ease and lIexlbltlty of operation.
Specilicatlons Include 5mVIdlv.sensitivity and afrequency characterlslic response with a
smooth roll-oll exceeding 2OMHz.
The component tester Isavaluable troubleshooting tool that gives avisual display of the
characteristics, value and condltllll ofresistors. capacitors. inductors and diodes; inorout
ofcircuit



74S/PROMS·

Replace the 8086 or 8088 in Your IBM PC and
Part No. Increase Its Speed by up to 30~ ! Pric e

UP070108-5 (5MHz) V20 Chip • • • •• • • $ 7.49
UP070108-8 (8MHz) V20 Chip•• • • • • • $10.75
UP070108 -10 (10MHz) V20Chip•••• •• $12.95
UP070116-8 (8MHz) V30 Chip• •• • • • • $ 9.95
UP070116-10 (10MHz) V30 Chip•• ••• • $16 .95

7400

.39

.29

.35

.39

.69

.59

.69

.49

.49

LMI458N. . .35
LM1488N. . .45
DS14C88N (CMOSI . . . 1.19
LM1489N. .45
DS14C89N (CMOS) 1.19
LM1496N. . ..69
MC1648P. . . . 2.95
LM1871N. . .. 1.95
LM1872N. . . . 1.95
LM1896N· l . .. 1.49
ULN2003A. . . .75
XR2206. . . . 3.95
XR2211.. . . . 2.95
XR2243. . . . . . . 1.95
26LS29. . . . . . 2.95
26LS31. . . .99
26LS32. . . .99
26LS33 1.49
LM2901N.. . .. . .25
LM2907N 1.29
LM2917N (8 o4nl 1.79
MC3419CL . . . . 3.95
MC3446N 99
MC3450P. .49
MC3470P 1.19
MC3471P. . . .99
MC3 .. 3.95
"1 .. 1.19

.99

.49
.. ........ 1.25

'" .89
. 1.79

.... .. .. .. 1.49
NE5532, 69
NE5534 69
7B05K lLM340~5) . 1.39
7812K LM340~12) .. 1.39
7815K LM340 K-15) . . 1.59
7B05T (LM340T·5) . .... .45

~mi lt~g:gml ::: :~
79051<(LM320~5) .. . 1.49
7905T ILM320T-51. .. .49
75472. . . . . . .. 49
75477. 1.29
MC145106P. • . . . . . . . 1.95
MC145406 P. . • . . . ... 2.95

74HC175 .59
74HC221.. .89
74HC240.. .69
74HC244. .79
74HC245 .79
74HC253.. .49
74HC259. .49
74HC273. .59
74HC373. : .69
74HC374.. .69
74HC595 1.29
74HC68B.. 1.49
74HC943 8.95
74HC4040. .89
74HC4049. .39
74HC405Q. .39
74HC4060. . . .99
74HC4511. . 1.19
74HC4514. . .. 1.79
74HC4538 . 1.19
74HC4543 1.19

Part No. Price

.17 74HCT139

.17 74HCT157.

.19 74HCT174.

.17 74HCT175.. .

.17 74HCT240..

.19 74HCT244

.29 74HCT245

.25 74HCT373.. .

.39 74HCT374. .

PrIce
.19
.19
.19
.19
.25
.29
.25
.29
.29
.35
.35
.55
.35
.69
.49
.49
.45
.45

... 1.49
.49
.59

LINEAR

Part No.

74HCTQO. .
74HCT02 .
74HCT04 .
74HCT08..
74HCTlO ..
74HCT32 .
74HCT74
74HCT86..
74HCT138

DSOO26CN. 1.95
TL074CN.. . .99
TL084CN. . . .89
AFl00-1CN ...... ... 8.95
LM307N . . .39
LM309K.. . .. 1.25
LM311N. .. .39
LM317I. .65
LM318N . .99
LM319N 1.29
LM323K. . 3.49
LM324N 35
LM338K. . . . 4 49
LM339N. . .39
LF347N 1.49
LM348N. • .69
LM3501 2.95
LF351N. . .. . .39
LF353N. . . . . .49
LF355N. . . . . . . .79
LF356N. . . . . . .79
LF357N. . .. .89
LM358N. . .. . ..49
LM360N. . . . . .. 1.95
LM361N. . . .. . . . 1.49
LM380N- 8. . . . .. .99
LM386N-3 . . . . .89
LM387N. . .. 1.09
LM393 N. . . .39
LM399H. . . 3.49
LF411CN. .79
TL497ACN 1.49
NE540H 1C54ai). . . . . .. .99
NE555V. • .• • .• . •. ... .29
XRL555. . . . . .59
LM556N . .. .45
NE558N. .79
LM565N. .89
LM567V.. . .75
NE592N. . . .75
LM741CN. . .29
LM747CN. .49
MC1350P.. .. 89
MC1377P. . . . . 2.29
MC1398P 4.95
LM1414N. .99

74HCT - CMOS TTL

74HCOO.
74HC02..
74HC04..
74HC08.. ..
74HC10..
74HC14
74HC30..
74HC32.
74HC74.
74HC75. .
74HC76. .. .
74HC85..
74HC86 .
74HC123 .
74HC125
74HC132
74HC138
74HC139
74HC154.
74HC163.
74HC174. ..

6000 SERIES Conl
Part No. Price
8228. . . . . . .. 1.9 5
8237-5. . . . 4.25
8243 1.75
8250A 4.9 5
82 508 (For IBM) • ... 5.95
8251A . 1.69
8253-5 1.95
8254. . 3.9 5
825 5A-5. . . 2.95
8259-5 . .. . .. 225
8272.... . .. . 3 .9 5
8279-5. . . 2.95
8 74 1 9.95
87 42. . . . . .. 19.95
8748 (25V) 7.95
8748H (HMOS) 121V) 9.95
8749 9.9 5
8751 135-&1Hl) 39.9 5
8751H 1~5· 12~1Hz) . . 44 .95
87 55 13.95

DATA ACQUISITION
AOC0804 LCN. . . . . 2.79
AOCOBOBCCN 5.95
AOC0809CCN. •• . . . . 3.69
AOC1205CCJ- 1 19.95
DAC080BLCN 1.75
CAC1008LCN 5.95
AY-3 - 1015D. . . . 4.95
AY-5 - 1013A. . . . 1.95

6500/6800 /68800 Conl
Part No. Price

6845. . . . . . 2.75
6850. .. . 1.95
6852. . . ..75
6854..... ... . .. 1.19
MC68000L8. . . . 9.95
MC68000U O 11.95
MC6801OUO 49.95
MC6802OOC12B 99.95

803 1. BODO.SERIES . 395
8OC3 1 9.95
8035 1.49
8073 6.9 5
808OA 2.25
8085A 2.49
8086. . . . 3.9 5
8086-2 6.95
8087(5M HzI 99.9 5
8087- 1(1OMHz) . .229.95
8087-2(8M Hz) 159 .95
8088 4.95
8088-2 . . . . . 6.95
8116. .. 4.95
8 155. ... 2.49
8155- 2. 3.49
8 156. . . .. 2.95
8203 6.9 5
821 2 2.29
82 24 2.25

Part No. Price Part No. Price

-4 116.-15 16 ,384 x 1 (1SOns) . . .. ........ .. 1.39 LAG570. .... 9.9 5
4 128 -2Q. 13 1.07 2 x 1 (2OOns) IPlogybackl. . 3.25 WD1770. . . ....... 8.95

*4 164-100 65.536 x 1 (100ns).. ... 3.49 SI 3052P. . .. . . .... . 1.25
"4 164- 120 65,536 x 1 (12Ons). ............ . 2.95

6.504A . . . 1.19*4 164-150 65 ,53 6 x 1 (1SOns) . .. . .. ... . .. . 2.59
"4 164-200 65 ,53 6 x 1 (2OOns). ............ 1.75 6507. .. ... 2.95
"'TM S441 6-1 2 16,384 x 4 (12Ons). ........... .. 7.75 6.510. .. .. 12.9 5
*4 1256-80 2 62,144 x 1 (BOns).. 13.49 6.522. . . .. . 2.95
"4 1256-100 262,144 x 1 (100ns). ........ 12.49 6.525. . • . ....... 4.95
'"4 1256- 120 262,144 x t (12Ons). ........ 11.95

65 26. . ....... 14.95'"41256-1 50 262. 144 x 1 (l SOns). . ..... 11.49
*4 14$4- 15 65 .536 x 4 (l50ns) (4464). ..... 14 .75 6532. .. .. ........ 5.49
*5 11000P-10 1,048,576 x 1 (1OOns) 1 M eg ..... 3 9.95 6.545 - 1. ... ....... . 3.95
"51 42561'-10 262, 144 x 4 (100ns) 1 M eg. .... . 59 .95 6560. . ..... . 10.95

STATIC RAMS 6567 . . .. . 24.95
*20 16-12 2048x8 (120n s). .. .. 4.49 6569 .. .... .. 15.95
20 18-45 2048x 8 (45ns). ...... .. . 6.95 6.572.. .. 10.9 5
2102 1024 x 1 (3SOns). .89 6581 (12V) .. .. 12.95
21 14N 1024 x 4 (4SOns) . . . . .. . . . . .99

6.582 (9V) . . . 14.952 114N-2L 102 4 x 4 (2OOns) Low Power.. .. . 1.49
21C14 1024 x 4 (200ns) (CMOS). . .49 8502. .. 7.95
5101 256x4 (4SOns) (CMOS). . .. . 2.95 8564. . 4.9 5

"611 6F'-3 2048 x 8 (1SOns) (CM OS ). .... 4.95 8566. ......... .... 9.9 5
"6 11 6L P-3 2048 x S (1SOns) LP CMOS.. . . . 5.99 870 1. .. ... .. 9.95
*6264LP- 12 S192x8 (12Ons) LP CM OS . .. .. . 10.49

87 21 ............ 14 .95-6264P- 15 8 192x8 (1SOns) (CMOS)... ..... 9.95
"6264LP- 15 8192 x S (150ns) LP CMOS. .1025 87 22 ...... 13.95
6.514 1024 x 4 (3SOns) (CMOS). .. ..... 3.75 "251104..<J4. 12.95

"43256-1 5L 32,7 68 x 8 (1SOns) Low Powe r. ... 16.49 310654-{) 5... . .. .. 9.9 5
"6 2256LP- 12 32.768 x S (l 2Ons ) LP CMOS. .... 17 .95 318018-03.. .. .. .. 12.95

EPROMS 31 8019..()3 .. ..... 12.95
TMS251 6 2048 x 8 (4SOns) 25 V.. .. . . . . 6.95 3 18020-04. . . . . 12 .95
TMS2532 4096x 8 (4SOns) 2 5V. ........... 5.95 325302-{)1. . . .. 14 .95TMS2532A 4096x 8 (4SOns) 2 1V. .. ......... 4.49
TMS2564 8 192 x 8 (450ns) 25V . .... ..... .. 6.95 32 55 72 -{) 1 .. 17.95
TMS271 6 2048 x S (450ns) 3 Voltage. .... . 6.95 "82 S1OOPLA " . .. . . 15.95
1702A 2 56 x 8 (1",,).. ...... 4.95 90 122 5-01. ....... 15.95
2708 1024 x 8 (4SOns).. . . .... .. . 6.95 90 122 5-01. .. .. . . . 15.9 5
27 16 2048 x8 (4SOns) 25 V. . .. 3.75

90 1227..()3.. . .. .. . 15.9527 16- 1 2048x8 (3SOns) 25 V. . .... . ... .. 4.25
27C16 2048x8 (4SOns) 25 V (CMOS). . .. 425 90 1229-<J5.. . .. . • . 15.95
2732 4096x8 (4SOns ) 2 5V. . .3.95 *No specs. available
27 32A-2O 4096x8 (200ns) 2 1V.. .. . ....... 4.25 "Note: 82S100PlA =
2732A- 25 4096 x 8 (2SOns) 2 1V...... .. .3.95 U17 (C-64)
27032 4096x8 (4SOns ) 2 5V (CMOS). .4.95

i74C1CMOS2764-20 8 192 x 8 (200ns) 21V. . . 4.25
2764-25 8 192xS (2SOns) 2 1V. . . . . 3.59
2764A-25 8 192 x 8 (250ns) 12.5V.. . .. ... . . 3.69 74COO . ...29 74CI74 .•. .49
2764-45 8 192 x S (4SOns) 2 1V. ....... . .. 339 ·74Cl)2 . . . 29 74C175... .49
27C64- 15 8192 x 8 (1SOns) 12.5V (CMOS) 5.95

74C04 .. ..29 74C221 . • ,1.7927 128-20 16 ,384 x 8 (200ns) 2 1V.... .. .. .. .. 6.9 5
27 128-25 16,3B4x8 (2SOns) 2 1V. .. . ...... .. 5.95 74C08 . .29 74C240 . . .1.19
27128A-25 16,384 x8 (2 50ns) 12.5V . .. . . . . .. . 52 5 74C10 . . . .19 74C244.. .1.79
27C128-25 16,384 x a (2SOns) 21V (CMOS) ... 5.95 74C14 . . • .49 74C373 .. .1.95
27256-20 32.768xS (2oons) 12 .5V . . .. 6.95

74C32 . .. 29 74C374...1.9527 256-25 32.768xS (250m ) 12.5V... ... • . 5.49
27C256-25 32,768 x 8 (2SOns) 12.5V (CMOS) .. 6.25 74C74 . . . .49 74C912.. .7.95
27 512-20 65 ,536x 8 (200ns) 12.5V. .. . . . .. . 10 .95 74C85 . ..1.49 74C915...1.39
27512-25 65 ,536 x S (2SOns ) 12.5V. . .. .... .. 9.9 5 74C86• . . .29 74C92l1. . .4.95

EEPROMS 74C89 • ..3.95 74C921 .. .4.95
281 6A-2 5 2048x8 (2 5On s) 5V Reac1flA.tite 6.25 74C90 . . . .99 74C922 . • .3.95
281 7A 2048 xS (35Ons) 5V Re ac1flA.trte .7.9 5

74CI54 . . 2.95 74C923 . . .3952865A-30 8192 x8 (3CX)n5) 5V Read/W'ite . 9 .9 5
52813 (2 1V ) 2048x8 (3SOns) 5V Re ad Only. 1.49 74C173 .• .59 74C925 . . .5.49

MISCELlANEOUS CHIPS
Part No. Price

D76 5AC 3.95
WD9216 3.95

lBO, lBOA,lBOBSERIES
zao.. ... . . ... . 1.19
ZOO-CTC.. . 1.29
ZOO-PIO.. . .. . 1.29
ZOOA . . .. ..... 129
ZOOA-CTC . .. ....• 1.6.5
Z80A·DART. • • . • • . 4.95
ZOOA-PIO.. . . . 1.89
ZOOA-SIO/O. . . . 3.95
ZOOs. . . . 2.75
ZOOB-CTC 3.95
ZOOB- PlO 3.95

6500/6800 /6BOOO SER.
6502....... ... .2.65
65C02 (CMOS) 7.75
6.520. . 1.9 5
6.522 . .. 2.9 5
6532. ..5.49
6.551 2.9 5
65C802ICMOS) 15 .9 5
6800. .. 1.95
6802.. .. 2.95
68 10.. .. 125
682 1. . . 1.75
6840. . . . 3.49

CD4 0 76. . . . . .59
C04081. . . . . 22
CD4082. . .. . 22
CD4093. . . . . .35
C04094. . . .89
CD40103. .. . 1.49
C040107.. . .49
C04510. . . .69
C0451'. .69
C04520. .75
C04522. . .79
C0453 8. .79
CD454 1. . . . . . . .89
C04543. . . .79
CD4553 3 .95
C04555 . . . . 79
C04559 . . . 7.95
CD4566. . . 1.9 5
C04583. . . .59
C04584. .49
CD4585. . . .69
MC14411P 7.95
MC14490P 4.49

74$188* 1.49
748 189. 1.49
748 196 1.49
74S240 1.39
745244. .. 1.19
748253. . . .59
74828 7" 1.49
748288". . 1.49
74$373 1.49
74S374 1.49
745472* 2.95

.25 74F1 39. . . .59
2 5 74 F157. . .59
2 5 74F1 93 2.95
.25 74F240 . .59
.25 74F244 . . . . .69
.29 74F253 .. .59
.3 9 74F373. . . . .79
.59 74 F3 74. . .79

74F

.16 74LS1 6 5. . .75

.18 74 LS 166.. .89

.18 74LS 173. .39

.18 74LS 174. . .39

.49 74LS17 5. . .39

.49 74LS189 3.95

.18 74LS1 91 59

.16 74LS1 93. . . . .69

.39 74LS22 1.. . .69

.25 74LS240. . .59

.18 74LS243 . . . . .69

.18 74LS244 . . .69

.39 74LS245 . . .79

.79 74LS259. . . . .99

.29 74LS 27 3. . . .89

.25 74LS279.. .49

.29 74LS322. . 3.49

.29 74l.S365. . . . .49

.49 74LS366 . . .49

.19 74LS367. . .49

.39 74LS368. . . .49
39 74LS373 . . .79
.39 74 l.S374. . .79
39 74LS393. .89
.39 74LS590 5.95
.39 74LS 62 4 1.95

1.09 74 LS629. . . . 2.49
.3 5 74 LS640 . . . . . 1.09
.29 74 LS645. .. . 1.09
.39 74LS670. . .99
.49 74LS 688 .... 2.3 9

74LS

CD-CMOS
C04OO1. . . .19
CD4008 .59
C040". . . .19
CD401 3. . . . . .29
C040 16. . . . . .29
CD4017. . . . .49
CD4018. .59
C04020. .59
CD4024. . .4 5
C 04027.. .35
C04030. . .35
C04040. . .65
C04049..... •. . . . .. 29
C0405O. . .29
C040 51. . .59
C04052 . . .59
C 04053. .59
CD4063 1.49
C04066. 29
CD4067. . 1.49
C04069.. .19
C D407 0.. .25
C04071. 22
CD4072. .22

74SOO. .25
74S04. .25
74SOa . .29
74510. 25
74532. . .29
74$74. . .29
74$85. . .89
7 4$86. 29
745124 1.49
745174 . .49
745175. . 49

74LSOO. . . .26
74LS02. . .28
74 LS04.. . .. .28
74 LS05. . . . .28
74 LS06. .59
74LS07. . .59
74LS08. 28
74LS lO . .26
74LS 14.. . .49
74 LS 27. . .35
74 LS30. . .28
74LS32.. . . .28
74LS42. . .49
74LS47. . . . .89
74LS73. . .39
74LS74. .35
74 LS75. . . .39
74LS76. . .39
74 LS85. . .59
74 LS86. . . .29
74LS90. .49
74LS93 . . .49
74LS123. . .49
74LS125. . .49
74LSl 38. . . .49
74LS139. . .49
74LSl 54 ... .. 1.19
74LS157. . .4 5
74LS 158. . .39
74LS1 63 . . . . .49
74LSl 64 . . . . .59

PARTIAL LISTING· OVER 4000 COMPONENTS AND ACCESSORIES IN STOCK! • CALL FOR QUANTITY DISCOUNTS*RAM'S SUBJECT TO FREQUENT PRICE CHANGES
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ST225lCT (PIctu red)

20MB Drive on ly (PCIXT/AT). .. . . $224.95
20MB w/Control (PCIXT) • • • • • $269 .95
20MBw/Control (AT) $339.95
30MBDrioo only (PCIXT/AT)•.• .. $249.95
30MB w/Control (PCIXT) • • • • • $299.95
30MB w/ControI (AT). . . , . . .. $389.95
40MBDrioo only (PCIXT/AT). . . • . $429.95
40MBw/Conl Card (PCIXT) • • • • • $4 69.95
40MBw/Control.... Card (AT)• • . . $539.95
40MB Fo., 28m. (Drioo only) • • • • $499 .95
60MB Drioo only (PCIXT/AT). . .. . $499.95
60MBw/Con trol (PCIXT). , •• • $549 .95
60MBw/Control Card (AT). . , • $639 .95

Datatronics
2400/1200/300 Modems

NEIl( Pocket IVrsion!
• Hayes comm and compal ­
ible • Bell 103t212A com­
patib le - Auto-dial/auto­
answer • FCC appr oved
l - year warranty • Includes
MaxiMite Co mmu nication
Software (except 1200 P)
1200P 12001300 Baud Pocket Modem• • • • • $ 99.95
1200H 12001300 Baud Internal Modem• •• • $ 69.95
2400S 2400/12001300 Internal Modem • •• • $129.95
1200c 12001300 Baud Ex1em., Modem... . $ 99.95
2400E 2400112001300 ExlomaIModem ••• $169.95

Jameco 5.25" PC/XT
& AT Compatible

Disk Drives
JE1022 (PIctured)~.~~!!~~

JE1020 360KIlIack 1Iz1. (PCIXT/AT)• • • $ 89.95
JE1021 360KIlelgeIlzI.(PC/lCT/AT)••• $ 89.95
JE1022 1.2MBIlelgellzl. (PCllCTJAT) •• $109.95

3.5" PCIXTI ATCompatible Disk Drives
3S 720KB (Mounti ng ff'lI me Incl uded)

MF353B (PCIXT/AT)•. •• • ... ,. $'ti9:95 $109.95

MF355B ~~iA~~~~'::'.'":'"~""r~29.95

40MB Tape Back-Up for IBM PCIXT/AT

DJ10 '40MB Back-Up and Tape , •• $349.95
TB40 40"8 TapeCartridge. . . . . . . . . •• . . . $24 .95

• Expandable to 2MB (Zero-K Incl.) of 32-blt RAM
with expansion board (included) • Expand an addi­
tional 8MB using the JE3030 (below, Zero-K incl.)
• XT footprin t- AT compatible ' 80387 - 16/2 0 ca­
pability · Buill -in set-up and diagnostics' Includ es
AMI BIOS ROMs ' One-year warranty

JE3020
JE3025
JE3030

Seagate 20,30,__- -...
40 and 60MB
Half Height
Hard Disk

Drives

ST225
ST225XT
ST225AT
ST238
ST238XT
ST238AT
ST251
ST251XT
ST251AT
ST251-1
ST277
ST277XT
ST277AT

JE10SO

Mon o Graphics Card w/ Printer Port (PCi XT/ An ••••• $59.95

EGA Card with 256K Video RAM (PC/XT/An • •• • • • $159.95
Color Graphics Card w/ Printer Port (PC/ XT/An • •• • • • $49 .95

Jameco IBM PCIXT BMHz llIrbo
Compatible Kit With 256K RAM

14" EGA Monitor and EGA Card - EGA compatib le, 720 x 350 Max.
Resolutio n - displays up to 16 co lors (PCIXT/An
JE1059 SAVE $40.00 $519.95

JE1071 ~n~t\x2,;~~a~~~s~~~~~ • • ••••• • • • •• • • • $119 .95
Multifunction, I/O and Expansion Cards

JE1060 ~rt<;.~g ~~~I ~~~t~~~(~~~I .~i~t: r• •• ••• • • $59.95
JE1061 RS232 Serial Half Card (PC/XD • • • • • • • • • • • • •• $29 .95
JE1062 RS232 Serial Half Card (An • •• • •• ••• ••••• ••• $34.95
JE1065 I/O Card w/Serial, Game & Parallel Printer Port (An • • • $59.95

JE1081 fz~::'~~ ~~~~~g)(An~~~d,,? :n.e~~~ $119.95
3MB of expanded or extended memory. parallel printer
port , serial port and \Elme port

JE1082 (zero-K on-board) (Af) • • • • •• • • • • • • •• •••• • $169.95

Aoppy and Hard Disk Controller Cards
JE1041 20/40MB Hard Disk Controller Card (PCIXT)• •••••• $79.95
JE1043 360Kl720Kl1.2MB/1.44MB Roppy Disk ConI. (PCIXT/An $49.95
JE1044 360K Floppy/Hard Disk Contro ller Card (PCIXT)• • • • $129.95

JE1045 ~~~f,~~~'g~;~~f~::;~~ .R.o~~/~~ r? .D~s~ •• •• • $149.95

Free! QAPLUS Diagnostic
Software Included!

· Free! PC Write Word Proces­
sing Software Included!

· 256K RAM Included,
Expandable to 640K

• 4.77 or BMHz Switchable
· AMI BIOS ROM Included
· Save $128.06
Part No. Description Price

JE1OO1 4.77/8M Hz Turbo Motherboard. . . • . . . . . • • . . . . • .. .. .. $89.95
(Zero-K RAM - includes AMI BIOS ROM)

JE1010 Rip-Top Case 34.95
JE1015 XT/AT Compatib le Keyboard. • . " . . • •• . ... . • • ... . .. . 59.95
JE1020 5.25" DSDD Disk Drive (Black Bezel). • • . . • . • . . . . . . . . .. 89.95
JE1030 150 Watt'Power Supp ly 59.95
JE1040 360K Flopp y Controller. . . . . . • . . . • . • • • • . . . . . . . . . . . . 29.95
JE1050 Mono/G raphics Card with Printer Port. . . . . . . • . . . . . . . . . 59.95

• AMBER 12" Monoc hrome Amber Monitor. . • • . . • . . . . . . . . . . . . . 99.95
41256-150 256K RAM (9 chips) 103.41

Save $128.06 Regular List $628.01
JE3002 IBM Compatible PC/ XT 8MHz Turbo Kit•••• $499.95

IBM COMPAnBLE DISPLAY MONlroRS__
AMBER 12" Amber Monoc hrome • •• $99 .95
CTX2410 14" RGB Colo r• ••• • • $279.95

14" EGAColor - EGA/CGA Compatible, 720 x
350 Max. Resolution (PC/XT/An

TM5154 $399 .95

Price

$ 2.95
$ 4.95
$ 5.95
$ 7.95
$14.95
$22.95
$27.95
$37.95

o
o
o
o
2
3
4
4

JE27
Bind ing
_ ts

200
400
630
830

1.360
1.660
2.390
3.220

JE24
Contact
Points

DATA BOOKS

JE1019
PIctured

Standard PCIXT Flip -Top Case•• •• $34.95
Standard PCIXT SHoo ease• . •• • . $39 .95
Baby XTTurbo FHp-Top Case. •. .. $69.95
Baby ATFlip-Top Case• . . • • . . .. $54.95
Baby ATSHoo ease. •.. •. . • . • • $69 .95
Baby ATFlip-TopCase. ... • • . • . $69 .95

6\2 x '14
3'4 x 2III
6\2 x 1'll1
6\2 x 21l1
6\2 x 31l1
6\2 x 4\i<
6'" x 5'14
7'4 x 7 \2

JE23
Port
No.

JE20
JE21
JE22
JE23
JE24
JE25
JE26
JE27

400041 NSC U.-Delo _ _ I (88) • • • •• $14 .95
400042 NSC UnM< Delo _ 110I. /I (88)•• •• $ 9.95
400043 NSC UnM< Delo _ _ III (SS)• •• • $ 9.95
210830 IntoI MemoryIYndbook (SS)• •• • • • • $17.95
230843 Intol M_ Hndbl<. Set (88). •. . $24.95

JE1010
JE1011
JE1014
JE1017
JE1018
JE1019

• Expa ndable to 8MB
RAM (Zero-K inc luded)
• 8/12 or 8/16M Hz
switchable • Supports
all NEATfunctions inc ludi ng
shadow RAM,EMS 4.0, RAM
re-mappin g and selectable
wa il states ' 80287-10
Coprocessor capa bility
• Nort on SI rating of 15.6
• AMI BIOS ROMs inc luded
• One-yea r warranty

JE3010 8/ 12/ 16MHz NEAT (An •• $499 .95

- Additional Motherboards -
JE1oo1 4.77/8" H: (PC/Xl) • • . . . • .• . • $ 89.95
JE1002 4.77/1O"H: (PC/Xl)• . . .• • • . . . $109 .95
JE3oo 5 8/12" H: (AD $329.95

JamecolBM
PCtx:r/AT
Compatible
Computer
Cases

Data Sheets - 50e each
Prices Subj ect to Change
Send $2.00 Postage for a

FREE 1989 CATALOG
FAXNumbers: 415-592-2503

or 415-595-2664
Telex: 176043

$20 Minimum Order .
IBM is • NfJistered tracIemMIcoIlnt.",.tion.J Busin.ss AlKhines

2/89

California Residents:
Add 6%, 61h% or 7% .

Sales Tax

US. Funds Only
Shipping: Add 5% plus $1 .50 Insurance
(May vary according to weight)

J ®~ameco VISA@
~ mrrrrrrrrr::rmm:

1355 Shoreway Road, Belmont, California 94002
24 HOUR ORDER HOTLINE (415) 592-8097 • The Following Phone Lines Are Available From 7AM-5PM p.S.T.:

• Customer Service (415) 592-8121 • Technical Assistance (415) 592 -9990 • Credit Department (415) 592-9983 • All Other Inquiries (415) 592·7108

0 1989 Jameco Elect ronics
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What's New at
AMERICAN DESIGN COMPONENTS?

Price

S .11
.12
.13
.15
.18
.19
.20
.22
.30

1.75

8 6/a" x 5 '12" x 2"

73fa"x6112" x 2"

B 13518
14 7350
16 7354
18 13649
20 7353
22 16875
24 1230
28 12865
40 7351
64 16169

No. of
Pins IHM'

31/ 2" MICROFLOPPY
DISK

DRIVE

1 Mb (unformatted),135m, 3 ms.
accass time. Powar require ­
ments: +12, +5 volts. Removed
from operational computers-

TESTED - UKE NEWI
Mfr - NEC,model FDl035

Item #17171 $79.00ea.
2 for $150.00

Mfr. & Part No.

Power Systems
#1556

Astec #M11101

Power Systems
#11627AY52021

Sola #39-139

2.2

48 TPI.40 Track.
Double Side/Double Density
Tandon #TM100-2 or equiv.

Item '7928 579.00New
2 for $150.00New

MVl.G. NIFYING •LAMP

-,_ s/
r.;-'

~

51/ 4" FULL-HEIGHT
DISKDRIVE
(lB~

Compat.)

.2

Fig_2

.17

.84.0

3.05353

hem Output Vohages (DC)
No. +5V +12V ·12V +24V

'Mounted on base

17223

17210 18.0 2.5 2.5

17897' 8.0 2.0 1.5

Input Voltage:
1151230VAC, 50/60H2.

27VDC MINI FAN.•.
(12VDCI

Glass coated, epoxy laminated.
1 oz. Double sided, .022" thick.
Dimensions: 24"L x 18.5"H
Item .13606

3 sheets I $9.95

12VDC;.20A; brushless fan
motor. Can be mtd. for cooling
or exhaust. 5 plastic blades; stu­
minum housing. Dim.: 31/a"sq.
x 11/2"deep. ,Mfr - FlowMax
#3115PL-Q4W-B30-90

Item #16540 New - $12.95

COPPER-CLAD
PRINTED

-CIRCUIT BOARD
(Double-Slded)

10Mb
(IBM- Compatible)
Mfr - NEC #05124

Item'19704 New-S99.00
20Mb (ST225 Compatible)
Mfr - Olivetti #EM552012
Tested-Uke Newl
Item 120060 New-$159.00

51/4" HALF-HT. 10Mb
HARD
DISK
DRIVES

115 CFM MUFFIN~­

TYPE
FANS

40Mb
(AT/ XT
Compat.)
High speed, 40 ms. access time.
Quantum #0540
Item #ln65 New - $379.00
10Mb (ST412 Compat.)
Major manufacturers -
Get them while they lastl

Item #17199 $99.00ea.

51/4" FULL-HEIGHT
HARD
DISK
DRIVES

*
** J~~~A~1?~~RPM; 5-blademodel;

alum inum housing. Can be mtd
for blowing or exhaust.
Dimen.: 4 "/,," sq. xl". D.
Mfr: Howard Industries or eq uiv.

Item '1864 New - $9.95
W/Adjustable Speed Control

Item 120611 512.95
STEPPING MOTORS
for ROBOTICS.•.
Precision steppers with
increments from 1 to 7.5'.
Speeds up to 5.000 steps.

Item Step DC Torqu.
Fig. 3

With60W No. Angle Voltag. oz/in. l'yp. Mfr.& Part No. Dimensions Fig. Price
powersupply 5275 1.S· 1.S 72 PM20 ·

~'3'6'r$F-6201B 2"Lx 2"'dia. x 2'"H 1 519.95 ea.
fan cooled). 2 for $37.50
Can accommodate any of the following: 7630 1.S" 3.0 200 PM

~m£~-402
2"Lx 2',,"dia. x 2",H $34.50 ea.

2 full-ht, drives ......................ADCItem ..,92S 2 for $59.50
2 floppy drives .........................;. 10005/17171 16410 1.S· 12.0 700· PM ~fj~MOtion 1'ttsq. x 1't,O $9.95 ea.
1 hard drive ........................................... 19704 2 for $14.95

& 1floppy .......................................#10005 16406 3.6· 12.0 700· PM ~fj~MOtiOn 1'ttsq. x 1't,O 2 59.95 ea.
Input: 115/230V, 50/60Hz.OriS.for Surroughs 2 for $14.95
computer. Dim.: 11"W x S"H x 12"0 12.0 900· PM Mitsubishi 3 510.95 ea,

Item #14541 559.50 55S1-250AYA 2 for $19.95." •

THERE'S NO RISK!
With our 90·day w arranty,

a n y purch a se c an b e returned for
a n y re ason for full c redi t or refund.

Built-insoftware includes a word processor,
spread sheet, graphics, & filing system.
Comes complete with power supply and
Instruction manual.

(Custome, Retums - Tested Goodl)

Item #19202 $49.95
EXTERNALDISK DRIVE
CHASSIS

COMMODORE
PLUS 4 COMPUTER...

*
*
*

W e warehouse 60.000 items at
American Design Components­

expensive. often hard-to-flnd com­
ponents for sale at a fraction of their
original costl

You'll find every part you need ­
either brand new or removed from
equipment (RFEI in excellent condition.
But quantities are limited. Order from
this ad. or visit our ratail showroom
and find exactly what you need from
the thousands of items on display.

OPEN MON.-SAT.• 9-5

Print speed: 120 CPS; peper width:8'12".
801132 columnslline. With R5-232 IBM serial
interface. Operates on 1151230V, 50/60H2.
Hewlett Packard #HP2671A

Item '19705 $79.00
(Removed from worting systems/)

NEON TRANSFORMER
(Hi·Voltage)

enoZ 7300VAC
o @5Ma.
a: May be used
I- for powering
() neon lights, re­
W placing oil burner ignition transformer, build-ming Jacob's ladder (spark gap). Hi-voltage

0
, output: '/4quick connact terminal & case

ground Input fully enciosed metal case.o Wl12Ib.Basemt.:4'12"Hx5V,Wx6'1,·.
C? Item '151 New - $14.95

128
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$4.00
3.50
4.50
4.00

10.50
10.25

9.75
20.95
19.95
3.50

$1.25
10.00

9.00
18.95
39.95
69.95

1.50

2,048x8
2,048x 8
2,048x 8
2,048x 8
8,l92x8
8,192x 8
8,192x 8

32,768x 8
32,768x 8

1,024 x 4

- EPROMS"":' ---
2,048x8 $ 3.75 2764-45 8,192x 8 $2.95
4,096x8 5.95 27064 8,l92 x8 6.49
8,192x8 4.25 27128-25 16,384x8 5.95
1,024 x 8 4.50 27C128·25 16,384x8 6.95
1,024 x 8 7.50 27128-30 16,384x8 5.45
2,048x8 3.75

27256-25 32,768x8 . 5.952,048x8 5.49
4,096x8 3.95 270256-25 32,768x 8 7.95

4,096 x8 5.95 27512-25 65,536x 8 11.75

4,096x 8 4.45 270512 65,536 x 8 14.95
8,l92 x8 4.25 68764 8,192x8 15.95
8,192x8 3.75 68n6 8,192x8 15.95

I - STATIC RAMS -

2,048x 8 $4.00 6116-3
256x4 1.75 6116-4
256x 4 ,99 6116LP.2

1,024x 4 1.25 611 6LP-4
1,024 x 4 .95 6264LP.12
1,024x 4 1.00 6264LP.15
1,024 x 4 3.49 6264LP20
1,024 x 4 2.49 .

16,384x 1 2.00 62256!.P-12
4,096x 1 2.00 62256!.P·15

256x 4 4.95 6514

I - DYNAMIC RAMS - I
16,384xl $ 1.55 4164-250 65,536x1
16,384x 1 .69 4416-120 16,384x4
16,384 x 1 .49 4416-150 16,384x4

262,144xl 15.00 4464·15 65,536x4
64,536 x4 18.95 511000P·l0 1,048,576x1
65,536 xl 1.95 514256 262,144x4
65,536 x 1 1.50 6865 65,536 xt ,

I - VOLTAGE REGULATORS - I
7805T $ .49 7905T S .49 7920T S .49
7806T.................. .49 7906T .49 7805K 1.59
7806T.. 49 7908T 49 7812K 1.59
7812T 49 1912T:::::::::::::::::: :49 7905K 1.59
7815T 49 7912K 1.59
7818T 49 1915T 49 l.M323K 4,50
7820T.. 49 7918T 49 LM338K 3.95

4116-150
4116-200
4116-250
41256
41464
4164·15
4165-200

TMM2016-100
2101-45
2102L-2
2114-150
211 4-200
2114L-2
2148-55
2149
21675-55
MK402m-4
5101

2040
PRINTER

It.m
MHz. No.

10.738635 1953
12.0 7920
14.31818 7353
16.0 13425
16.0 13617
16.432 19332
19.6608 12112
20.0 123&0
24.0 14117
32.768 13911
48.0 7389
64.0 ..20093
122.666 7037

It.m
MHz. No.

1.8432 .......7915
3.579545.12361
3.6884 13501
4.0 7045
4.32 13041
4.9152 13666
5.0 13043
5.068B 67Bl5
6.0 12362
6.144 13226
7.3728 13502
6.0 1957

10.0 17727

TIMEX-SINCLAIR...

..". "

1/4 Mil.Bulkerased . Major mfrs.:
Ampex, Scotch, etc. Item #6711.

15 reels for $9.95

32-column - compa trble with any
Input: 115VAC. of the Tlm ex-Sinctair computers,
Mounted in metal chassis. as well as our PC8300Computer.
Mfr - Motorola #XM226-21. Uses standard 41/z' thermal paper.

ltem '19694 New - $22.95 Item ' 15851 New - $39.95

12V
@
54VA

gw_ 12VDC
Gr••n phosphor. Schematic incl.
Motorola ' MD2003-190

ltem #17198 New - $19.95
12W

_ 28VOC, gree n phosphor. Sub­
asse mblies, CRT, board & trensfcrmer incl.
Comes wlhook·up diagram.

Item #6811 New - $19.95

PC/XT/AT Compatible
ENHANCED LAYOUT
101-KEY KEYBOARD

WALLTRANSFORMER COMPUTER/GAMEN ADAPTERS...

~ DCOutput: +5VOC @ 9A

IBMPe Output: 12VAC, 54VA +~~ ~ :~_ _ _
Monochrome ltern 119215 · l nput:- 120VACJ60Hz~.60Amps. Input: 120VAC/60Hz., .25A
IBM PC Color ltern ' 19216 With 7' power jack & 6' long AC ~ee ' 55416 (black) TMS2516
AT&TMonochrome lt.m '19223 plug. ut epproved. Dirnen- It.m l1882 New - $4.95 TMS2532

sions: 3'Hx 41h'Wx 3'dee p. DCOutput: 9.5V@lAo TMS2564
APPLE Macintosh lt.m'19225 Mfr - AuIt#374--5412-oo<l3 Input: 115VAC.,50I6OHl.
COMPAQ Portable ttem ' 19226 ltem #19785 $7.95 ea . Commodolw '251 539-QlI02(black) 2708

New .. $8.95 .a.; 2 for $15.00 or 2 for $15.00 It.m 19393 New - $4.95 ~~~

TTL MONITORS... RECORDINGTAPE CRYSTALS... 27C16
(Open 7 1/ 2" Reel, (Microprocessor 2732
Frame) 2400 ft. uc-18U} 27032

~- 2m~

/~~ V64~
7 $1.29 ea. 2764.25

I------;;:::::-O.,.......::.='--'--'ilt...=m::-l 'Actlvata

MHz. MHz. No. ~~~h~fr.
1.0 10268 11.0 10267 sound of

DS1216is a 28-pin, fl"-wide dip 2.0 7980 15.360 10264 your IIOJu.
socket wlbuilt·in CMOS watch 2.4.. 15478 16.0 .8158 a .mist'"
function. Non·volatil. RAM con- 4.0 17020 17.6 16425 or el." '

* Membrane
trol ler & lithium energy source. 4.aos 12118 16.0132 13227 2KbROM; 128bytesRAM;321,Q lines; Id. al for robotics, lights,
Accepts either 24-pin 2Kx 8 or 28- 4.8162 .9419 20.0 17262 upto 62Kb addressableextern. space etc, Turnson withefirst sound &

: ~~~~:'ac;:'lSu~~~cal Cursor pin 8Kx 8 CMOSs1etic RAM. ~t::::::: ~~ 20.43468 12117 .a.; 144byt. r.g . fil.;. 124 G.P. reg.; off with. second, Solid·s1ete units

* LED
' dl f S II C d CommunicationwlSm anWatch 7.0 12408 22.2912 7357 4~ portreg~ 16status& contr.reg; W/edjust.sens. contrOI&pcPiCIo-uPd
on rcators or era, aps an function is established by pattem 7.3728 10181 24.0 18005 Full duplexUART; 2 program.8-M mlercphone attached to boar .

*
Nl~ml'ncbel'lnraIOClJ'oksn Foot Stand recognition on a serial bit stream 8.0 13038 28.0 18262 count. r/limersOn-chip oscili. accepts Dim.: 2'1, x 3'/1. ' x 71.' .VOX in·

of 64 bits on D.O.Mfr- Dallas 9.0 13228 30.0 12407 crystal or .xt.rnal clock drive; l.5V put: 6-9VOC; can be used w/eny
Manufacturer #29079 Semiconductor 9.6 16421 51.2 10178 powersupply.TILcompat. standard batt.ry. lt.m '1 6440.

Item #19680 New - $49.95 ltarn #15939 New-$29.95 10.0 12408 64.0 17236 ltarn #18515 $24.95 3 switches I $9.95

ANTI-GLARE SCREENS...
G/6re &
reflect/on
filtlH"S that
improve
speed.
accur.cy,
&operetor
comfort...

P.rfoct fort.xt,
CAD,&oth.r
graphlcs.lk:olo r
display. Scanningfre­
qu.ncy to 25KHz. Res.: 752x 410. Input:1101
22fN, 5OI6OHz. 75W. MtdInmetal chassis.
Worts Id.a lly w/lh. EGA "Wond.r Card.'
Dlag.lnd. Hitachi ' CD1215-DTl

ltern #18069 $129.00
Art Wonder Card -

ltern #19693 New - $229.00

"The First Source"- for electromechanical & electronic
equipment and components - AMERICAN DESIGN COMPONENTS!
12" EGA COLOR MONITOR 9" COMPOSITE
25 KHz - MONITOR .•.
High Res... Billek & White

"mIII
:JJ
C
>
:JJ
-<

Numbe r

Tota l
Shipping8< handling:w. ship UPSunlen

Othorw'M apecified. Add $3 plus 10% 01total.
canadian: $3 plus P.O.cost. Chargeonly.

Sam T~f~~~~no~t~~l)
ORDER TOTAl

- , . . .,
-. -- ..

*Software incl.* l}-256Kbmemo ry in 64Kb increments*Fullysocket.d for easy upgrade (IBM
parity checking)*M.mdisk: simulates high-speed disk in
RAM memory*Allowsyou to print whll. still using the
computer

Techmar . MU203010 (w/o RAM)
Item '19977 New - $29.95

* 64KbRAM in sets of 9
Item.19983 9 chips for $17.50

DYNAMICMEMORY BOARD AMERICAN DESIGN COMPONENTS, 815 FAIRVIEW AVE., P.O. BOX 220, FAIRVIEW, N.J:07022 Mlrg~J'e'~
YESI Please send me the following items - 0 My check or money order is enclose d, $15.

Item How 0 Charg. my credit card . RE-289
No. Man 7 Descri ion Price Total 0 Visa 0 Master Card 0 Amex

CIRCLE 106 ON FREE INFORMATION CARD
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AK , PR: 218-681-6674; Easylink: 62827914; Telex II: 9103508982 " DIGI-KEY CORP; FAX: 218-681-3380

•

ThiefRiverFalls, MN56701-0677•

Duality Name Brand Electronic Components

Computerized Order Processing & Inventory Control

Volume Oiscounts - OEM Pricing - Toll Free Wats line

P.O. Box 677•

CIRCLE 82 ON FREE INFORMATION CARD

1-800-344-4539
Easy To Remember: 1-800-DIGI-KEV

g5% OF THE ITEMS IN DlGI·KEY'S CATALOG ARE

°
AVAILABLE FOR "OFF·THE-SHELF" DELIVERY ­
AND THE OTHER 5% ARE ON THE WAY!!

ggOLOOF ORDERS ARE SHIPPED TO DlGI·KEYII CUSTOMERS WITHIN 24 HOURS!!

10DOLo COMMITMENT TO CUSTOMERII SATISFACTION!!

Tfiis migHt seem increoillie untir you realize that . . .

Serving A National Market With Quality Electronic Components Since 1972

•
•
•

701 Brooks Ave. South

ORPORA TION

To receive your complimentary copy of the current Digi-Key Catalog or for pricing and
Availability on your current or future needs - Contact Digi-Key today

•

en
o
Z
oa:
f­o
W
-.J
W

6
o
<l:a:
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America's Communications Leader
presents Its All-New 10-Meter

SSB/CW Mobile Transceiver
Realistic, America's premier

brand of scanners, CB radios and
satellite TV systems introduces the
HTX-100, the perfect first rig for a
beginning Ham and a superb 10­
meter mobile radio for any amateur.
It's compact, yet loaded with "big
rig" features.

Pushbutton Memory 1lJning
An easy-to-program memory

stores 10 favorite frequencies and

Ultracompact and includes everything you
need for underdash installation

mike-mounted pushbuttons permit
safe and easy upldown frequency
selection while you drive. Afront­
panel lock control prevents acciden­
tal frequency changes. You can
fine-tune reception with the ±1.5 .
kHz RIT control. Coverage is 28.0
to 29.6999 MHz, USB or CWO Con­
venient semi break-in keying and
CW sidetone are built in.

Selectable Power Output
You can select 25-watt or 5-watt

QRP power output from the front
panel. The HTX-100 has a backlit
LCD frequency display with mode
and tuning-step indicators. You also
get a 5-step LED signal/RF power
meter, noise blanker, hefty 3-watt
audio output, high -quality built-in

speaker, front-panel headphone
jack and a rear-panel jack for add­
ing an external speaker.

Join the Action on "10"
With improving band conditions

and new Novice voice and digital
privileges, the 10-meter fun is just
beginning. Be a part of it with this
affordable, top-quality transceiver!
Only $259 .95 and in stock today at
our store near you.

Exclusively at

ltadl8/haeK
The Technology Store™ ~

A DIVISION OF TANDY CORPORATION ~

Priceapplies at participating RadiOShack storesanddealers §;
:0
-<

FREE 184-Page Radio Shack Catalog! Write Dept. 452, 300 One Tandy Center, Fort Worth, TX 76102
CIRCLE 78 ON FREE INFORMATION CARD
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Microprocessors Unltd 102

NRI. 21, 53

Optoelectronics 25

Pacific Cable 113, 114

Parts Express . . . . . . . . . . . .. .. . . . . . . 118

Pomona Electronics 23

SALES OFFICES

Solid State Sales 117

Star Circuits 24

Tektronix 8

U.S. Instrument Rentals 13

United Electronics Supply 86

WPT Publications 82

For Advertising ONLY
1·516·293·3000
Fax 1-516-293·3115
Larry Steckler

publisher
Arline Fishman

advertising director
Shelli We inman

advertising associate
Lisa Strassman .

credit manager
Christina Estrada

advertising assistant

Gemsback Publications. Inc.
500-B Bi-County Blvd.
Farmingdale, NY 1 1735
1-516-293-3000
Fax 1·516·293·3115
President: Larry Steckler
Vice President: Cathy Steckler

92

180

189

179

Radio Shack 131

SCO Electronics 28

Scope Electronics CV4

182, 183 Sencore CV3, 15

74

186

56

101

78

190

61Page

ADVERTISING INDEX
RADIO·ELECTRONICS does not assume any responsibility for

errors that may appear in the index below.

Electronics Book CLub 56

Electronic Tech. Today 77

Fluke Manufacturing CV2

Grantham College of Engineering ' 50

Heathkit 16

Digi-Key 130

Digimeter 93

Digital Research Computers 114

Educalc Publications 3

Ca ig Laboratories 24

Cary Distribution 90

Chemtronics 32

Command Productions 94

Communications Specialists 82

Cook 's Institute '. ' : 32

Crystek 90

Deco Industries 93

C&C~es 5

CEI. 116

CIE 31, 70

ACS Supply 93

AMC Sales 28

All Electronics II 9

Amazing Concepts 132. 117

American Design Components 128

Associated Electronics/3M 18

Atlantic Cable Distribution 114

B&K Precision 33

Banner Technica l Books 88

Beckman Industrial 7

Blue Star Industries 93

121

86

177

58

185

127

82

187

54

Free 'Information Number

106

76

191

77

181

98

176

108

107

10 Lot
$85.00
$65.00
$62.00
$62.00
$78.00
558.00
5145.00
$85 .00
5105.00
scsn
5295 .00
5105.00
Call

$89.00
599 .95
599 .95
599.00
599.95
5185.00
5120 .00
5129.95
CAlL
5350.00
5140.00
5139.95

'"' ~ ' .1 ' '\ 1~1 \
V .,? • . ~ "

CABLE TV
DESCRAMBLERS

*TELX·1 TELEPHONE FM XMTR (3 MI) auto-
mat ically operates when phone is used. Crystal 85
clear.ctartty.wtth .fine.tune.and, ranqe .control .; - 1--:-;;;;----::;--;:-:;::-;:;-;---------
Non detectable $24.50 109

188

60

50

*FMX·1 LONG RANGE (3 MI) ULTRA SENSITIVE
FM VOICE XMTR with fine tune, range control
plus $24.50

*ATR·1 AUTOMATIC TELEPHONE RECORDING
DEVICE tapes te lephone conversa ti on all
automatically $19.50

ALL THREE OF ABOVE FOR $49.50

CALL OR SEND VISA, MASTER CHARGE ,
MONEY ORDER. ETC.TOAMAZINGCONCEPTS,
BOX 716,AMHERST, NH 03031. (603) 673-4730.

JERROLD'" SB-3 OR 2
Hamlin MLD -I200 ..
OakN-12W/V.S ..
Oak·M-35-B w/v.5 ..
OAKE·l3. .
Zenith SSAVI... .
EaglePD-3... ..
Scientific Atlanta ..
SA·Canbo' .
Tocom. .
Oak N·12 WI Auto ..
Jerrold Starcom CSV ..

JERROLD'" Tri·Bi Mode. 5105.00

*NEW STARGATE 2000
CABLE CONVERTER

_~i- - 1
. 1-$89.00 10-$69.00 1oo-Call

Lastchannel recall-Favorite channel select­
75 channel·Channel scan-Manual fine tune-
One year warranty-surge protection·HRC & Stand­
ard switchable- and much more. ,

MIDWEST/Texas/Arkansas/
Okla.
Ralph Bergen
Midwest Sales Manager
Radio-Electronics
540 Frontage Road-Suite 339
Northfield, IL 60093
1-312-446-1444
Fax t-3t2-446-8451

PACIFIC COAST/ Mountain
States
Marvin Greeri
Pacific Sales Manager
Radio-Electronics
5430 Van Nuys Blvd. Suite 316
Van Nuys, CA 9t 401
1·818·986·200t .
Fax1-818-986-2009

EAST/SOUTHEAST
Stanley Levitan
Eastern Sales Manager
Radio-Electronics
259-23 57th Avenue
Little Neck, NY t 1362
1·718-428-6037, 1-516-293-3000

ISCET 116

65 J&W 34

59 JDR Instruments 17

113, 170 JDR Microdevices 120, 121

171, 172 JDR Microdevices 122, 123

173 JDR Microdevices 124

114 Jameco 126

104 Jan Crystals 94

Joseph Electronics . ~ 27

Lindsay Publications 69

87 MCM Electronics 125

53 MD Electronics 132

Mainline Supply 92

93 Mark V. Electronics 115

McGraw Hill Book Club 38

McGraw Hill (C.E.S) 85

184 ICS Computer 'Iraining 88

(f)
o
~ INFORMATION(402)554-0417
~ Orders Ca ll Toll Free
~ 1·800·624·1150
6 M.D. ELECTRONICS
5 115 NEW YORK MALL
cSUITED3E ~

a: OMAHA NE. 68114 VISA

132 CIRCLE 53 ON FREE INFORMATION CARD



I 5I' VOLTS'- - J.- U

CAPACITOR-INDUCTOR ANALYZER
AUTO-Z

F

LEAKAGE

,. ,

OPEN CURRENT

SIfORT OHMs

R4NGeS:1pf 1020F. 0.1lIti 10lOt1

LEAD ZERO

With The All New, .
LCI02 AUTO-ZTMAutomatIc
Capacitor-Inductor Analyzer.

Four Patents

CIRCLE 182 ON FREE INFORMATION CARD

TESTLEAD

COMPONENTTYPE COMPONENT PARAMETERS TEST

~'= ~0000800
@f9B 080088 0
B:~~ · 80EJE1GG

Call 1·800·843·3338
In Canada Call 1·800-851·8866



B&K40 MHZ
OSCILLOSCOPE
SA"E$250•20Calibrated
'" sweeps.6" CRT

with internal graticuleand scale
illumination. Video sync separator
• Single sweep • X-Y operation
• Zaxisoutput. Vmode displays
2 unrelated frequency signals
• Two 10:1 direct probes

Reg. $848.00

Our $59GOOprice 0
Model 1541A

COBRA~RADAR

DETECTOR Trapshoote ~

SA"E$60 •Mounts on dash,
'" visor - evenwind­

shield. Graduated signal strength
meter • 2power cordsfor
permanent or detachable
installation. City/highway switch
• Xand Kband indicators . 3 ant i­
falsing circuits

Reg. $199.95

O~r $13995Price
Model RD-3168

ALL PURPOSE
92-Pc. TOOL CASE
eA"E $40 •Complete withilJfti everything you
need for home, shop, auto. Includes
52·pc. socket setwith ratchets and
extenders • 2 tool pallets with roomy
rearstorage compartments
• Rugged,handsome carry case

Reg.$169.95

O~r $12995Price
Model FTK-28

ASK FOR FREE CATALOG.

FREE BONUS . ..- -"':/
VM·520 20K OHM /Volt - I;
Multi·tester with purchase I -
of any item onthispage -- '--'- :.
Sale Prices and BONUS
Offer expires 1/31/89,

C E
ELECTRONICS
260 Motor Pkwv., Hauppauge,NY 11788

~~~~ 800-648·2626
(In NY State 800-832-1446 Ext. 242)

TELEPHONE
ORDERSNOWI

V/S4' lffi
Money orders,
checks accepted.

C.O.O.'s require
25% deposit.

Service& ShlpplngCharges
Continental U.S.A.

FOR ORDERS ADD
$0-50 " ,, $ 4.50
$51-100 $ 5.50
$101·200 " $ 7.00
$201·300 $ 8.00
$301-400 " " " .. " ,, $ 9.00
$401-500 " $10.00
$501-750 . " " $12.50
$751-1.000 .""." .. ,, $15.00
$1,001-1.250 . . .. , . .. .. ,$17.50
51.251-1,500 " " . " . " .$20.00
$1,501-2.000 " ."" ""$25.00
$2,001 & Up " .. " " " ,, $30.00


