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Now there's
a new breed of
Beckman hand-held
DMMs tough
enough to withstand
accidental drops,
input overloads
and destructive environments.

The new HD100 and HD110
DMMs are drop-proof, packed
with overload protection and sealed
against contamination. You won't
find more rugged meters than the
Beckman HDs. Inside or out.

Drop Proof
Constructed of double-thick

thermoplastics, the HD100 series
DMMs resist damage even after
repeated falls. All components are
heavy-duty and shock mounted.

Contamination Proof
The HD series meters are

designed to keep working even
around dirt, heavy grime, water
and oil. The special o-ring seals,
ultrasonically-welded display
window and sealed input jacks pro ­
tect the internal electronics of the
HD meters. The oops-proof meters
are sealed so tightly, they even
float in water.

Accidental Overload
Protection

All DC voltage inputs are
protected up to 1500 Vdc or 1000
Vrms. Current ranges are pro­
tected to 2A/600V with resistance
ranges protected to 600 Vdc. Tran­
sient protection extends up to 6KV
for 10 microseconds.

More Meter for
Your Money

For starters you can get 2000
hours of continuous use from a

CIRCLE 100 ON FREE INFORMATION CARD

common 9V transis­
tor battery. You can
run in-circuit diode
tests and check con­
tinuity.You even get

a one year warranty.
The 0.25% basic de volt accu­

racy HD meters serve you with 7
functions and 27 ranges. The HD
110 also gives you 10 AMPS ac and
de. With one simple turn of the
single selector switch, you can go
directly to the function and range
you need. There's less chance of
error.

Also available is the electrical
service kit. It includes the meter
of your choice, a current clamp,
deluxe test leads and a heavy-duty
case designed to carry both meter
and accessories, conveniently.

Feature for feature you can't
find a more dependable meter
with prices starting at just $169
(V. S. only).

To locate your nearest distrib­
utor, write Beckman Instruments,
Inc., Instrumentation Products,
2500 Harbor Blvd., Fullerton, CA
92634 or call (714) 993-8803.

BECKMAN
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BACK CHAIR

Computer desk designed by

Island Computer Desks. santa Barbara. CA

STMSHINE OFSP\NTP\ BP\RBP\RP\
816BState Street, Dept. BC989 , Santa Barbara, CA 93101

------

SHOP FASTER BY PHONE
1 805 966 7187
Or send a check or your credit card II (Diner's Club . VISA. MasterCard.
American Express) for THE BACK CHAIR @ 589.95 ea. plus 55.95 shipp ing
(Canadian orders 513.00 shippingI. CA residents add 6% sales tax. Sony
no C.OD. If not satisfied return within 15 days for a refund (less shipping).

sit up absolutely and comfortably straight; and w ith the pressure
off your low er backyou'll breathe deeper w ith lesseffort.At home
or especially at work the BACK CHAIR will help you in improving
yo ur posture and enhance your fitness and exercise program
throughout the day Made of mul tiple layers of hardw ood w ith
a final layer of oak, the BACK CHAIR assemb les in 15 minutes
with a screwdriver. Enj oy one for two weeks asour guest and see
how intelligent chair design can soothe yo ur aching back and
greatly improve your sense of we llbeing throughout the day
_____ • MAILCOUPON WITH ORDER . - - _

CONVENTIONAL CHAIR
Sitting in a conventiona l chai r
forces your lower back forward,
creat ing excessstresson your
spine & back musqes.

THE BACK CHAIR
The Back Chair allows yo u to sit
comfortably with yo ur spine &

•• • 1111:1.1 back muscles in perfect
alignment.

THE FIRST INTELLIGENT CHAIR
Con sider the alternative - THE BACK CHAIR. th e new chair
designed w ith one goal in mind, the care of your back, spine,
health & well-being.

REDUCi: THE EFFECT OF GRAVITY ON YOUR BACK
If yo u're sitting regularly in a conventional chair, yo ur low er back
is supporting the total weight of your body, plu s additional
w eight due to the downward effect o f gravity on yo ur body
No wonder millions of people complain about backaches
every year! Most doctors have long recognized that many back
and neck prob lems are the result of improper posture w hen
sitt ing. Unfortunately most chairs are designed for appearance,
not for the health of yo ur back. The BACK CHAIR'S therapeut ic
design was created by a team of designers collaborat ing w ith
doctors and physical therapists.

THE BACK CHAIR SO LUTIO N
Sitting on the BACK CHAIR relieves your back from sup­
porting the total weight of your body by distributing the
weight between your lower back and legs. The BACK CHAIR
design is nothing more than simple common sense. Your legs
supportyou w hen standing,yo ur low er back supportsyo u w hen
sitt ing - combine them both in a comfortable sitting posture and
yo u relieve the unnecessary stress on yo ur back. Wh en sitting on
the BACK CHAIRyou'll surprisingly feel much more relaxed,you' ll

A new concept in sitting.
THE BACK CHAIR
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Scanners
Communications Elect ronics:

the world's largest distr ibutor of radio
scanners, introduces new models
with special savi ngs on all radio
scanners. Chances are the police,
fire and weather emergencies you'll
read about in tomorrow's paper are
coming through on a scanner today.

We give you excellent serv ice be­
cause CE distributes more scanners
worldwide than anyone else. Ourware­
hous e fac iliti es are equipped to pro­
cess thousands of scanner orders
every week. We also export scanners
to over 300 countries and military
insta llations. Almost all items are in
stock forquickshipment, so if you're
a pe rson who prefers fact to fantasy
and who needs to know what's really
happening around you, order your
radio today from CEo

NEW! Regenc~MX5000
List price 5599.95 /CE pr ice $379.00
Mu lti-Band, 20 Channel. No-crystal scanner
Search. Lockout. Priority. AC/DC
Selec ta b l e AM-FM modes. LCD display
World's first continuous cOl/erage scanner
Frequen cy range:25-550 MHz. continuous coverage.
Never before hav e so many features come in
such a small package. The Regency MX5000
mo bile or home scanner has continuous cover­
age from 25 to 550 MHz. That means yo u can
hear CB, Television audio, FM broadcast sta ­
t ion s, all a ircraft bands including military and
the normal scanner bands, all on your choice of
20 programmable channels.

NEW! Regency® MX3000
List price 5299.95/CE price $ 181 .00
6-Band, 30 Channel • No-crystal scanner
Search • Lockout. Priority. AC/DC
Bands: 30-50, 144-174,440-51 2 MHz.
The RegencyTouch MX3000 provides the ease
of co mputer contro lled, to uch-entry prog ram­
ming in a compact -sized scannerfor use at home
oronthe road. Enteryourfavorite public serv ice
frequencies by simply touching the numbered
pressure pads. You' ll even hear a " beep" tone
that lets you know you've made contact.

In addit io n to scanning the programmed
chan ne ls, the MX3000 has the ab ility to search
through as much as an entire band for an active
frequency. The MX3000 inc ludes channel 1
priority, dual scan speeds, scan or search de lay
and a brightness switch for day or night operation.

NEW! Regency® Z30
List price 5269.95/C E price $179.00
6 -Band, 30 Channel • No-crYstal scanner
Bands: 30-50, 144-174, 440-512 MHz.
Cover yo ur c ho ice of over 15,000 frequencies
on 30 chann els at the touch of yo ur finger.

NEW! JIL SX-200
CE price $264.00/NEW LOW PRICE
8-Band, 16 Channel • No-crysta l s canner
Quartz Clock. AM/FM • AC/DC
Band s: 26-8 8, 108-180, 380-514 MHz.
Tune Military, F.B.I., Space Satellites, Police &
Fire, D.E.A., Defense Department, Aeronaut ica l
AM band, Aer o Navigation Band, Fish & Game,
Immigration , Paramedics, Amateur Radio, J us­
tice Department, Sta te Dep artm ent, plu s thou­
sands of ot her restricted rad io frequ en cies no
ot he r sca nne r is programm ed to pick up .

Regency® HX1000
Allow 60 -12 0 days for de live ry after receipt o f
order due to the high deman d for this product.
List price 5329.95/C E pr ice $20 9. 00
6-Band, 20 Channel • No CrYstal s canner
Search • Lockout • Priority • Scan delay
Sidelit liquid c r ys tal disp lay
Frequ ency range: 30-50, 144-174,440-512 MHz.
The new handheld Regen cy HX1 000 scanner is fu lly
keyboard programmable forthe ultimate in versatil ­
ity. You can scan up to 20 channe ls at the same time.
When you act ivate the priorit y cont rol, youautomat­
ically override all other calls to listen to your favorite
frequency. The LCD display is even sidelit for night
use. A die-cast aluminum chasis makes thi s the
most rugged and durable hand-held scanner avail­
able. There is even a backup lithium battery to main­
tain memory for two years. Includes wall charger,
carry ing case, belt clip, f lexible antenna and nicad
batte ry. Reserve your Rege ncy HX1000 now.

Regency® R106
List price 5149.95 / C E price $92 .00
5-Band, 10 Channel. CrYstal scanner. AC/ DC
Frequency range: 30-50, 146-174, 450-512 MHz.
A versat ile scanner, The Regency R-106 is bu ilt
to provide maximum reception at home or on
the road . Rugged cabinet protects the advanced
design c ircuitry allowing you years of depend­
ab le listen ing.

NEW! Regency® 0810
List price 5399 .95/CE price $ 244.00
8 -Band, 50 Channel • CrYs taltess • AC only
Bands:30-50,88-108, 118-136, 144-174,440-512MHz.
Thi s scanne r offers Public serv ice bands , plus
Ai rc raf t and FM broadcast st at ion s. You ca n
listen to Bach or a Boeing 747 , the Roll ing
Stones or the riot squad, or any of 50 c hannels.
Plus special direct access keys let you listen to
police, fire, emergency, or any of your favorite
channels just by push ing a button.

Regency® R1040
List price 5 199.95/CE price $124.0 0
6-Band, 10 Channel. CrYstaltess • AC o n l y
Frequency range: 30 ·50, 144-1 74,440-512 MHz.
Now yo u ca n enjoy co mpute rized scanner ver­
sat ility at a pr ice th at's less than some cry sta l
un its. The Regen cy R1040 lets yo u in on all t he
ac t io n of po lice , fi re, weathe r, and eme rge ncy
ca lls . You' ll even hear mob ile te lep ho nes .

Programm ing the R1040 is easy . Merely touch
the keyboard and enter any of over 15,000
frequencies on yo ur choice of 10 c hanne ls.

NEW! Regency® HX650
List price 5 119.95/C E pr ice $79.00
5 -Band, 6 Channel. Handheld CrYsta l s cann er
Bands: 30-50, 146-174, 450-512 MHz.
Now you can tune in any emergency around
town, from wherever you are , the second it
happens. Advanced circuitry g ives you the
world's smallest scanner. O ur low CE price in­
cl udes battery charger/ A.C. adapter.

QUANTITY DISCOUNTS AVAILABLE
Orde r two scann ers at th e same time and deduct
1%, fo r three sca nner s deduc t 2%, fou r scann ers
deduct 3%, five scan ners de duct 4% and six or
mo re scanne rs purc hased at the same tim e
earns you a 5% discount off our super low
sing le unit pr ice .

I Regency Regency
HX1000 HX650

CIRCLE 35 ON FREE INFORMATION CARD

OTHER RA DIOS & A CCESSORIES
Regency' C403 Scanner 559.00
Regency' Z10 Scanner. 5149.00
Panaso n lc RF·9 Shortwave receiver $84.00
Panason lc RF·BSO Shortw ave receiver 51 29 .00
Panasonlc RF·79 9 Shortwave rece iver 5219 .00
Panaso n lc RF-2600 Shortwave rec eiver $1 99.00
Panasonic RF-2900 Shortwav e receive r $2 49 .00
Panasonlc RF·3100 Shortwavereceiver 5279.00
Panasonlc RF·B300 Shortwave receiver 5195.00
Panasonlc RF·B600 Shortwave receiver 5429.00
Panasonlc RF-6300 Shortwave receiver 5539.00
Bearcat' t 350 Scanner. . . . . . . . . . . . . 5399.00
Bearcat' 300 Scanner 5349.00
Bearcat' 260 Scanner 5259.00
Bearcat' 250 Scanner 5279.00
Bearcat' 200 Scanner 5189.00
Bearcat' 21OXL Scanner 5229.00
Bearcat' 20/20 Scanner 5289.00
Bearcat' 151 Scanner 5169.00
Bearca 100 Scanner 5289.00
Bearcat' Five-Six Scanner 5129.00
Bearcat' OX10OO Shortwave Receiver 5489.00
Bearcat' Weather Alert $49.00
Freedom Phone' 4000 Cordlesstelephone 5239.00
Fanon FCT·2oo Cordless telephone 51 39.00
SP55Carrying case for Bearcat Five-Six 515.00
MA-506 Carring casefor Regency HX650 515.00
FB·EFrequencyDirectory for EasternU.S.A 512.00
FB·W Frequency Directory for Western U.S.A 512.00
TSG "TopSecrer RegistryofU.S.Government Freq 515.00
RRF Railroad Frequency Directory 510.00
ESO Energy ServicesDirectory 510.00
ASO Frequency Directory for AircraftBand 510.00
SRF Survival Radio Frequency Directory $10.00
TIC Techniques for Intercepting Comm.Manual 512.00
CtECovert Intelligence,Elect.EavesdroppingMan 512.00
B·4 1.2 V AAA Ni-Cad batteries(setof four) 59.00
B-6 1.2 V AA Ni-Cad batteries(setof four) 512.00
A-1 35c Crystal certificate 53.00
A60 Magnet mount mobile antenna 535.00
A70 Basestation antenna 535.00
Add $3.00 shipping for all accessories ordered at the same time.
Add 512.00 per Shortwave receiver for U.P.S. shipping.
Add 53.00shipping per scanner antenna.

BUY WITH CONFIDENCE
To get the fastest delil/ery from CE of any
scanne r, send or phone your order directly to our
Scanner Distribution center" Be sure to calculate
your price using the CE prices in this ad. Michigan
residents please add 4% sales tax or supply your
tax 1.0. number. Written purchase orders areaccep­
ted from approved government agencies and most
well rated fi rms at a 30% surcharg e for net 30
billing. All sales are subj ect to availability, acce pt­
ance and verif ication. All sales on accessories are
final. Prices, terms and specif ications are subject
to change without not ice. All prices are in U.S.
dollars. Out of stock items wi ll be placed on back­
order automatically unless CE is instructed dif­
ferently. A $5.00 additional handling fee wi ll be
charged for all prepaid orders under $50.00 or
purchase 'orders under $200.00. Shipments are
F.O.B. Ann Arbor, Michigan . No COD's. Most pro­
ducts that we sell have a manufactu rer's warranty.
Free cop ies of warra nties on these products are
availab le prior to purchase by writing to CEoInter­
national orders are invited wit ha$20.00 surcharge
for specia l handling in addi tion to shippingcharges.
All shipments are F.G.B. Ann Arbor, Michigan. No
COD's please. Non-certi fied and foreign checks
require bank clearance.

Mail o rders to: Communicat ions Electron­
ics;" Box 1002, Ann Arbor; Michigan 48 106
U.S.A. Add 57.00 per scanner for U.P.S. gro und
shipping and hand ling in th e co nti nental U.S.A.
For Canada, Puerto Rico, Hawaii , Alaska, or
APO/FPO del ivery, shipping charge s are three
times cont inental U.S. rates. If you have a Visa
or Master Card, you may ca ll and place a credit
card order. Order to ll-f ree in the U.S. Dial
800-521 -4414. In Ca nada, or de r to ll· free by
calli ng 800-265-4828. Telex CE anyt ime , dial
8 10 -223-2422. If yo u are outsi de the U.S. or in
Mich iga n di al 3 13 -973-8888. Ord er tod ay.
Scanner Distribution Center" and CE logos are trade­
marksof Communications Electronics"
t Bearcat is a federally registered trademark of Electra
Company. a Division of Masco Corporation of Indiana.*Rege ncy isafederally registeredtrademarkof Regency
Electronics Inc. AD#031584A
Copyright c1984 Commun ications Electronics

OrderToll Free ... call
1·800·521·4414

4~OMMUNICATIONS
..ELECTRONICST

•

Consumer Products Divis ion
8 18 Phoenix 0 Box 1002 0 Ann Arbor . Mich igan 48106 U.S.A.
Call TOLL-F RE E 800- 5 21·4 41 4 o r o utside U.S.A. 313'9 73-888 8
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As a service to readers. Radio-Electronics publishes available plans or information relating to newsworthy products, techniques and scientif ic and technologica l developments. Because of possible
variances in the quality and condit ion of materials and workmanship used by readers. Radio-Electronics disclaims any responsibility for the safe and proper functioning of reader-buill projects based
upon or from plans or information published in this magazine.

73 GADGETS AND GIZMOS. Herb Friedman

76 WORKING WITH DATABASES. Herb Friedman

TECHNOLOGY 6 VIDEO ELECTRONICS
Tomorrows news and technoiogy in this quickly changing industry.
David Lachenbruch

10 SATELLIT EfTELETEXT NEWS
The latest happenings in communications technology.
Gary H. Arle n

BUILD THIS 47 HOME CONTROL COMPUTER
This device lets you put your appliances under computer control,
without tying up your personal computer. Steven E. Sarns

56 VIDEO TEST GENERATOR
Part 2. A low-cost, general-purpose video test generator that you
can build. Gene Roseth

83 NO MORE WRONG NUMBERS
Part 2. We continue our look at a handy accessory for keeping
those annoying, unwanted calls away. Gary McClellan

CIRCUITS AND 39 NEW IDEAS
COMPONENTS A light-sensitive timer.

40 DRAWING BOARD
Generating sinewaves with the 4018. Robert Grossblatt

45 DESIGNER'S NOTEBOOK
Low-voltage amplifier circuits. Robert Grossblatt

89 DESIGNING WITH LINEAR IC'S
The debut of our new back-to-school series. Joseph J. Carr

96 HOBBY CORNER
How to test transistors. Earl " Doc" Savage, K4SDS

98 STATE OF SOLID STATE
Making true RMS measurements. Robert F.Scott

VIDEO 99 SERVICE CLINIC
VCR control circuits. Jack Darr

107 SERVICE QUESTIONS
Our service editor solves technician's problems.

RADIO 106 COMMUNICATIONS CORNER
RF power measurements. Herb Friedman

EQUIPMENT 22 B&K Mode l 1822 Universal Counter
REPORTS 29 Heath EE-3202 CMOS Dig ital Techniques Course

DEPARTMENTS 4 Advert isi ng and Sales Offices 12 Letters

144 Advertising Index 114 Market Center

8 April 1 What's News 110 New Books

4 Publisher 's LeUer 112 New Litera ture

145 Free Information Card 43 New Products

OUTPUT
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INVERTING
INPUT

A stamped self-addressed envelope must accompany all
submitted manusc ripts and 'or artwork or photographs if their
return is desired should they be rejected. We disclaim any
responsibility for the loss or damage of manuscripts and 'or
artwork or photog raphs while in our possession or otherwise.

RadiO-Electronics , (ISSN 0033-7862) Published monthly
by Gemsback Publications, Inc.. 200 Park Avenue South.
New York, NY 10003. Second-Class Postage Paid at New
York. N.Y. and additional mailing offices. One-year subscrip­
tion rate: U.S.A. and U.S. possessio ns. 514.97, Canada,
517.97. Other countries, 522.47 (cash orders only, payable in
U.S.A. currency). Single copies 51.75. c, 1984 by Gemsback
Publications. Inc. All rights reserved . Printed in U.S.A.

POSTMASTER: Please send address changes to RADIO­
ELECTRONICS, Subscription Dept., Box 2520. Boulder, CO
80322 .

ON THE COVER
Owners of personal computers
know that one of the natural uses for
those devices is as a controller for
the appliances, lights, or what have
you in your home. But if you use it for
that, your computer can not be used
for any other task at the same time.
This month we show you a way
around that prob lem-a computer
that you can build that's specifically
for use as a controller. The story be­
gins on page 47.

COMING NEXT MONTH
On Sale April 19

• Automotive Exhaust Analyzer.
A unique device to help get your
car ready for those tough emis­
sions tests .

• 3-D TV. A look at what's coming in
3-D televis ion.

• Home Control Computer. Part 2
of our build-it-yourself computer.

• And lots more!

-V

KNOWING ABOUT LINEAR IC's and how to use
them in your designs can greatly improve your
enjoyment of electronics. But if you missed out
on learning about those devices, where can you
get the information you need to use them suc­
cessfully? One place is in our new back-to­
school series on des igning with linear IC's. It all
beg ins on page 89.

59 YOUR OWN COMPUTER
What to look for in accessories and software for your personal
computer, and what's new in portable and totable systems, are
among the highlights of this special section.

61 DON'T GET STUCK. Herb Friedman

64 PORTABLES AND TOTABLES, Herb Friedman

67 WHAT'S NEW IN PRINTERS. Marc Stern

SPECIAL FEATURE
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PUBLISHER'S LETTER

About "Your Own Computer"®

"Your Own Computer" has appeared as a special section in
Radio-Electronics, twice a year, for the past several years. It
has ranged from as small a section as 16pages to as large a
section as 101 pages.

We know from the mail thatour editors received that there is
great reader interest in personal computers and we intend to
continue our coverage of the subject.

However, instead of occasional, large-space sectons, wewill
report on a regular, consistent basis with 16-page units in every
issue of Radio-Electronics.

I want to emphasize thatthiswill be an expansion of our
editorial content; a bonus to Radio-Electronics readers over
and above the regular features to which they are accustomed on
every facet of the fast-moving world of electronics-e-video,
computers, stereo, MRO, servicing, and technology.

So, starting next month, in the May issue of Radio­
Electronics, you will find a special 16-page tear-out section
titled, "ComputerDigest". It is a complete magazine within a
magazine.

Its entirely possible thatcontinued reader response may
encourage us to convert this section into a separate magazine
rather than an insert within the covers of Radio-Electronics.

So watch for Volume I Number I of "ComputerDigest". We
think you'll like it!

And this month, enjoy "Your Own Computer".

LARRY STECKLER
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TEK2213A12215A
60 MHZ OSCILLOSCOPES

THE PERFORMANCE!
PRICE STANDARD

Tek's best-selling
60 MHz scopes:

Now 25 ways better for
not a penny more!

In Oregoncall collect:
(503) 627-9000 Ext. 153,

giving these scopes the final measure
of convenience.

Triggering, sweep accuracy,
CMRR andmany more major

specifications arebetter than ever.
Check the performancechart: not
bad forscopes already considered
the leaders in their class!

Theprice: still
$1200* forthe
2213A, $1450* for
the2215A. Or, step
up to the 100 MHz
2235 for just $1650*!
You can order, ob­
tain literature, or

get expert tech­
nical advice,
throughTek's
National Market-
ing Center.
Direct orders
include oper­
ator manuals,

two 10X probes,
15-dayreturn policy,
world-wide service back­
up and comprehensive
3-yearwarranty.

Talk to ourtechnical
experts.
Call toll-free:
1-800-426-2200
Ext.153.

4:1

10,000 to 1 (2215 )
5,000 to 1 (2213)

2.0 div compos. sync

0.4 div at 2 MHz

Not spec ified

5%. 20' to 30'C

250 kHz

2213/2215

10 to 1 at 10 MHz

3%, + 20' to 30'C

30 pF

10 kv accel. potential

10:1

A Trigge r sensitivity (int) 0.3 div at 5 MHz

TV triggering 1.0 div compos. sync

Sweep accuracy (in 10X) 4%, 15' to 35'C

Delay jitter 20,000 to 1 (2215A)
10,000tol (2213A)

Channel isolation 100:1 at 25 MHz

Input cap acitance 20 pF

CMRR 10 to 1 at 25 MHz

Vertica l accuracy 3%. 0' to 50'C

Chop rate 500 kHz

CRT brightn ess 14 kv acce!. potent ial

Specification
enhancement 2213/2215 ''A'' Series

NowTekhasimproved its
2213/2215 scopes withbrighter
displays. Greater accuracy.
And moresensitive triggering.
Atno increase in price.

The 60 MHz2213 and dual time
base2215have been the most
popular scopes in Tektronix
history. Now,Tek
introduces an ''A''
Series update with
morethan 25 speci­
fication and feature
enhancements­
things you have
asked for such as
single sweep-all
included at no
added cost.

A brighter
display andnew
verticalampli­
fierdesign
provides sharp,
crisp traces.
That makes the 2213N
2215Aa prime candidate
for tasks like TVtrouble­
shooting and testing,
wherefast sweeps are
typical.

Newfeatures include
10MHzbandwidth limit
switch,separate AlB
dual intensity controls
(2215A only), and power­
on light: additions custom-
ers have suggested for _H0c:...-ld::....:o'---ff_Rc:...-a n....:=gc.:...e _

COMoYATTED TOEXCEll.E NCE
' Price F. 0 B. Beaverton , OR
All sco pes are UL Listed and CSA
appro ved , 3-year warranty incl udes
CRTand applies to 2000 family osci llo­
scopes purchased afte r 1/1/83

Copynght " 1984, Tektronix. Inc . Al l rights reserved TIA -438
5
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DIGITAL TV
DELAY?

GERMAN TVs­
MADE IN U.S.

"NEW LOOK"
FOR TV

VHS vs. BETA

DBS GETS
STARTED

The planned introduction of digital television sets in the United States this year could stretch
out into 1985. ITT Semiconductors is said to be behind schedu le in delivering the VLSIIC's . At
least some of the delay is attributed to the fact that American manufacturers wanted such
special features as automatic tint-correction and comb filter as part of the special NTSC ­
system IC. The two manufacturers known to be planning to field digital sets-General Electric
and Zenith-say there 's still hope they'll introduce the sets late this year, but full-sc ale
deliveries may not start unti l 1985.

The newest Amer ican TV brand name is an old familiar German one-Grundig. An Amer ican­
owned firm, Disp lay Devices, Inc., has purchased a former TV-cabinet plant in Monticello, IN
from RCA and will assemble color-TV sets from modular kits produced in Germany by
Grundig , one of Europe 's largest television manufacturers. The company will specialize in
deluxe sets, priced in the same range as those from Sony, JVC, and Mitsub ishi. It plans to
have a capacity of 120,000 sets a year to start. Grundig will be the 13th foreign brand to have
assemb ly operatio ns in the U.S.-all of the others are Japanese, Korean, or Taiwanese.

RCA has revealed a two-step plan to change the appea rance of the television set in the United
States . Though the Japanese were first to announce the FST (Ratter Squarer Tube), a tube
with a flatter faceplate and squared -off corners, RCA has outlined the American approach to
the new look-and it will make the trans ition in two steps . The first step will be squari ng off the
corner s without flattening the faceplates, with new versions of the 25-,19- and 13-inch tubes in
complete ly rectangular shapes-measured diagona lly as 26, 20, and 14 inches. These FS
(for Full Square) tubes will be followed by two new tubes to be called SP (Square Planar). The
SP tubes are computer-designed and have a surface that appea rs flat, but actually is in the
shape of a plateau when viewed in profile. RCA will make SP tubes available in 27- and 20­
inch sizes .

The FS tubes, whose faceplates have the same curvature as today's tubes, will start
appearing in TV sets thissummer; RCA thinks that the introduction of the new tube sizes
means the end of the line for the 25-inch tube in 1986 or 1987, while the 19-inch wil l last a little
longer because it will fill a need in the more price-competitive smal ler-screen area.

Although Sony claims that the Beta format is increasing its share of the market thanks to the
new Beta Hi-Pi sound system , the VHS format appea rs to be gaining new adherents in the
VCR-format race. The two developers of the competing Video-2000 format in Europe-Philips
and Grundig-both will be introducing VHS recorders there this year. Sanyo, a pioneer Beta
follower, already is producing VHS recorders through its subsid iary, Tokyo Sanyo, which is
making them for sale under the Fisher label. Zenith , which has been marketing Sony-made
Beta VCR's, is expected to add VHS recorders this year. Toshiba, a pioneer in the Beta group,
will make VHS recorders in Europe for sale there. And another Beta proponent, NEC,
probably will add VHS soon . Sony, the inventor of Beta , says it will not succumb to VHS fever
and will continue to field Beta recorders only, although it manufactures cassettes for both Beta
and VHS formats . VHS recorder sales outnumber Beta by at least three to one.

The first direct-to-home satellite broadcasting system , owned by United Satellite Communica­
tions Inc. (USC I), is now transmitting to homes in the East and Midwest. The initial
transmissions are on three channels, to be increased to five, on a monthly subscription basis.
Radio Shack is the exclusive sales agent for the receiving equipment, which it sells for $750
installed (including a four-foot dish) if the buyer subscribes for at least one year's service at
$29.95 monthly. Radio Shack will also lease the receiving systems at $300 for installation plus
$39.95 monthly for one year (reception service included). RCA Service Co. is hand ling
installation and service . R-E



Fluke 77
$129'

Fluke 75
$99'

Fluke 73
$85'

The Digital
vs.Analog

battle is over.
$85 * buys you the new champion.

The new Fluke 70 Series.
They combine digital and analog displays for

an unbeatable two-punch combination,
Now, digital users get the extra resolution of a

3200-count LCD display
While analog users get an analog bar graph for

quick visual checks of continuity, peaking, nulling
and trends.

Plus unparalleled operating ease, instant
autoranging, 2,000+ hour battery life and a
3-year warranty

All in one meter.
Choose from three new models, The Fluke

73, the ultimate in simplicity The feature-packed
Fluke 75, Or the deluxe Fluke 77, with its own
multipurpose protective holster and unique
"TouchHold" function (patent pending) that cap­
tures and holds readings, then beeps to alert you.

Each is Fluke-tough to take abeating,
American-made, to boot. And priced to be, quite
simply, aknockout.

For your nearest distributor or afree brochure,
call toll-free anytime 1-800-227-3800,
Ext. 229. From outside U.S.,call 1-402-496-1350,Ext. 229.

FROM THE WORLDLEADER
IN DIGITAL MULTIMETERS.

Analog/digital display
Votts. ohms. lOA, diode
test

Allalog/digilaldisplay
Volts, ohms, lOA, rnA,
diode test

Anatog/digilal display
Valls, ohms, lOA, rnA,
diodetes!

' Suggested U.S listprice, eftective October 1,1983

Autorange
07%basic deaccuracy
2000+ hour baltery lite
3-year warranty

Audible continuity
Autorangelrange hold
0.5%basic deaccuracy
2000+ hour baltery lite
3-year warranty

Audibte continuity
"TouchHold" tunction
Aulorangelr<oge hold
0.3%basie deaccuracy
2000+ hour ballery lite
3-year warranty
MUltipurpose holster
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COOL IC'S

CALLING DICK
TRACY

NICE DAY

QUICK NOTES

A major advance in semiconductor cooling techniques was announ ced last month by
YoYodyne of Los Angeles . The encapsulating material of the semicondu ctor is cast with a
series of channels buried inside it. All the channels are interconnect ing and join a pair of
common input and exhaust fittings at one end of the IC (see above). A small gate valve is
incorporated in the device and it controls the flow of coolant being pumped through the IC by a
comp ressor located on the circuit board. YoYodyne claims that one compressor can ade­
quately cool up to twelve standard 7400 series IC'sand that power requirements are minima l,
although the special compressor used in the new technique requires a separate three-phase,
440-volt line.

The actua l coolant can be as simple as distilled water, but a special fitting is needed if a
pressur ized refrigerant such as freon is used. Preliminary literature from YoYodyne indicates
that the results of supercooling have produced dramat ic results. A standard 78-seri es regula­
tor didn 't fail until over three hundred amperes were drawn from it. That was accomplished by
using liquid nitrogen as a coolant , and YoYodyne was quick to point out that the techniques
involved were still "in the early experimental stages. "

Rumors that have been flying around the computer industry for months were confirmed at last
November's Comdex show in Las Vegas. A new breakthrough in ULSI (Ultra Large Scale
Integrat ion) fabrication techn iques has produced a new compute r. All the circuitry needed for
the device is conta ined on one chip that is housed in a package that measures less then 1J4­
inch square. The display is an improved version of the LCD'scurrently being used in miniature
TV sets . The increased efficiency of the new LCD's, however, has made possible resolution
fine enough to feature an 80 x 24 character display, with each character being formed by an
impressive 18 x 26 matrix . The keyboard for the new computer is simil ar to the ones found on
the calculator watches , and features 56 keys for input of a compl ete ASCII character set
including upper- and lower-case letters . Because of the single IC design, the comp uter
measures only 1 x 2 inches . It is powered by body heat , with a silver-oxide battery for memory
backup. Dubbed the Wrist Computer, it is available with either a stainless steel or brushed gold
finish . An executive, deluxe mode l is planned that will have all of the above features as well as
a numeric keypad and ten user-definable keys.

The American National Standards Institution has announced the introduction of a new symbol
to be incorporated in the standard ASCII character set (see above). The code will be 96
decimal or $60h. A spokesman said that this was only the beginning of a new series of
characters to be introduced over the next year or so.

Sosy Corporation has announc ed a working prototype of the long expected "TV on a chip."
At the present time the prototype IC measures 2 x 3 feet, and is 6 inches thick.

The FCC is considering standards for stereo CB-transmission.
BCB has introduced a new series of fast-recovery diodes designated the FR4000 series .

Those are special application parts that feature two paralleled inverted diodes on the same
substrate. As a result they will pass current in either direction and BCB engineers claim that
new doping techniques make the voltage drop across the diode less than one microvolt in
either direction

Ball Labs has announced the discovery of a new atomic part icle, the anti-neutrino.
According to the report issued by the researchers, the particle has all the characteristics of the
neutrino but is opposite in charge. R-E



NEW VIDEO HIGH TECH COURSES
Send for our brochure of new High Tech
Video Training Courses. Fully animated
courses demonstrate complex concepts
in a step-by-step approach. Can be used
with compatible course texts and trainers
for hands-on learning. A bold, new ap­
proach to technical training!

TOTAL SUPPORT MATERIAL
Heathkit/Zenith builds its own course­
compatible trainers for hands-on learning
reinforcement. And we're the only leading
education group that manufactures a full
line of computers and peripherals.

Don't let your technical skills fall behind.
Send for our free Education Catalog. Check the
boxes that match your needs.

o FUNDAMENTAL ELECTRONICS 0 ADVANCED ELECTRONICS
o DIGITAL AND MICROPROCESSOR 0 COMPUTER PROGRAM MING
o ADVANCED MICROPROCESSING 0 INDUSTRI AL ARTS
o ROBOTICS TECHNOLOGY 0 NEW VIDEOCOURSES
o COMPUTERSOR TEST EQUIPMENT 0 ALL COURSES

Mail to: Heathkit/Zenith Educational Systems
Heath Company, Dept. 020-166
Benton Harbor, MI 49022

Name _

DIGITAL AND MICROPROCESSORS
Six comprehensive courses spanning the
spectrum of Microprocessor Technology.
From Digital Techniques through Micro­
processors to the latest in Voice Syn­
thesis.

ADVANCED MICROPROCESSING
A valuable course in advanced 16-bit Mi­
croprocessor Technology. Course uses a
new state-of-the-art trainer that becomes
a fully capable 16-bit computer.

ROBOTICS TECHNOLOGY
A complete, comprehensive education in
robotics theory and applications. Train on
"HERO 1;' a mobile programmable robot
with arm, gripper, voice and sensors.

INDUSTRIAL ARTS
Seven exceptional courses for overview,
or beginning training: Soldering, Printed
Circuits, Concepts of Electricity or Micro­
processors plus Automotive Electronics
and Ignition Systems.

Five years is the average half-life of technical information.
Skill upgrading is critical because, every five years, half of you

electronics skills can become outdated. But Heathkit/Zenith
Educational Training Systems will put you back in the lead. We've

helped thousands keep pace with high-tech self-instruction
courses. From fundamentals to state-of-the-art. Learn more about us.

We can pull you through the half-life crisis.

FUNDAMENTAL ELECTRONICS COMPUTER
A complete six-course core curriculum PROGRAMMING/OPERATING
covering DC and AC Electronics, Semi- SYSTEMS
conductors ,Electronic Circuits, Electronic Eight courses on operating systems and
Communications and Test Instruments. languages: MS-DOS, CP/M, Assembly,

BASIC, MBASIC, Pascal, FORTRAN and
COBOL.

ADVANCED ELECTRONICS
Eight advanced courses: Op-Amps, Ac­
tive Filters , IC Timers , Phase-locked
Loops, Opto-Electronics, Fiber Optics ,
Passive and Transistor Circuit Design .
Come up to speed by building actual
working circuits.
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Addre ss _

ED·209

State Zip _

Heathkit/Zenith Educational Systems is a division of
Heath Company, Benton Harbor. MI 49022

Clly _Heathkit@
Educational Systems I
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AROUND THE
SATELLITE

CIRCUIT

Ka-BAND BIRD

SATELLlTE­
PHONE

VIDEO
RETRIEVAL

SYSTEM

Scientific-Atlanta has introduced a dual-beam prime-focus feed assembly designed to
receive simultaneous signals from two adjacent C-band satellites spaced 3° or 4° apart. The
new dual -beam device , which can be used with 4.6- and 5-meter earth stations , allows single­
dish reception from Satcom IIIR and Galaxy I, the major cab le programm ing birds .

Paradigm Manufacturing has incorporated an innovative hub design and rib conf iguration
in its new 3.8-meter aluminum-mesh antenna. The new design is said to improve structura l
integrity and reduce weight. A redesigned LNA tube support increases rigidity and reduces
noise temperature and side lobes for the polar-mounted , eight-rib unit. (Paradigm Manufact ur­
ing, 6911 Eastside Road, Redding , CA 96001).

National Microtech has introduced the Apollo Elite receiver/dish -rotator system . The
receiver and the rotator-cont rol units feature individual microprocessors and an infrared
remote-con trol unit with a 25-foot range (see photo). All remote command functions can be
sent to either the receiver or rotator control units . Thus, you can mount one unit at each of two
TVs and use your remote contro l at either location to change the channel , volume, antenna , or
audio fine tun ing. The system can be programmed for up to 100 sate llite locations. (National
Microtech, PO Drawer E, Grenada , MS 38901)

Hughes Communications has asked the FCC for permiss ion to build and launch two Galaxy
satellites using the Ka-band (30 GHz), a virtually unused part of the spectrum that could
handle several times the capaci ty of current birds. The $450 million Hughes system has a
1988 timetable and will mainly be used for teleconferencing , data transm ission, and paging/
signa lling serv ices. The medium-powered satellites wou ld send signals to two-meter dishes
via "spot beams" aimed at 150-mile radius areas around 16 major cities .

"Personal Satellite Phone," a five-pound cord less communicator, has been proposed as a
system to take advantage of two electron ic rages : portable phones and satellite transmission.
Skylink Corp., a Colorado firm, is seek ing FCC author ization to develop the service that will
use a high-powered satellite to relay voice and data signals from Personal Satell ite Phones
into the conventional phone system. Skylink sees the system as one which will let people talk
from vehicles as well as from remote areas. The Skylink system cou ld be launched by 1987.
(Skylink , 3000 Pearl St. , Boulder, CO 80301).

Warner Electronic Home Services hopes to launch a video-on-demand retrieval system in
Pittsbu rgh by mid-1984. The serv ice, a spin-off of Warner Amex Cable 's QUBE interactive
technology, would offer text as well as fUI.1video images that cou ld be requested by viewers
using a hybrid arrangement involving phone lines and cab le-TV circu its. Videodisc players at
the cable-TV offices would feed short programs- including music-video clips, teleshopping
demonstrations and oher materia l-directly into customers' homes. R-E



The BearcafDXlOOO
makes tuning in London

aseasyas dialingaphone.
Direct access keyboard tuning scanning" during key openings.
brings a new level of simplicity The digital dis-
to shortwave radio. With the play measures
Beetcet" OX 1000, dialing in the frequenc ies to
SSG in London is as easy as 1 kHz, or at the
dialing a telephone. And you can touch of a but-
switch from the SSG to Peruvian ton, doubles as
Huayno music from Radio Andina a two time zone, 24-hour digital
instantly.Without bandswitching. quartz clock. A built- in timer

Featuring the innovative wakes you to your favorite
microprocessor digital technology shortwave station. Or, it can be
made famous by Bearcat scanner III programmed to activate
radios, the OX 1000 covers 10kHz ~ peripheral equipment like a tape
to 30 MHz cont inuously, with PLL I recorder to record up to ten
synthesized accuracy. But as different broadcasts-any
easy as it is to tune, it has all frequency, any mode-while you
the features even the most are asleep or at work.
sophisticated "DXer" could want. The OX 1000 also includes
10 memory channels let you independent selectivity selection
store favorite stations for instant to help you separate high-
recall-or for faster "band - powered stations on adjacent

frequencies. Plus a noise blanking
system that stops Russian
pulse radar interference.

There's never been an
easier way to hear what the
world has to say. With the
Bearcat OX 1000 shortwave

radio, you have direct access to
the world.

For the name of your
nearest retailer dial toll-free ...
1-800-SGANNER.

Frequency Range: 10kHz to 30 MHz continu­
ously. Tuning: Direct keyboard entry,selectable
3 or 24 kHzper revolution knob tuning.or manual
step tuning in selectable 1-99 kHzsteps. Sensi­
tivity: 1.0 JiV AM, 0.5 JiV CW/SSB/ FM, 1.6-30
MHz. Image and IF Rejection: 70 dB or more.
Memory: 10 frequency capacity. Frequency
Stability: Better than 100 Hz after warm-up.
Modes: AM/ LSB/ USB/CW / FM. AGe: Select­
ableFast/S lowreleasetimes.Filter Bandwidths:
2.7 kHz, 6 kHz and 12 kHz. Filter Selection
Independent of Mode.

~DXI000
shortwave radio.

Direct Access ToTheWorld.



LETTERS
Address your comments to: Letters , Radio-Electronics,

200 Park Avenue South, New York, NY 10003

OOOOOPS!
For those of you who want to order a

kit of parts for the MHO generator that
we described in our February issue,
the correct address is: Images Co., PO
Box 313, South Richmond Hill Station,
Jamaica . NY 11419. (The add ress
given in the Parts List had the box
number omitted.)

Readers: don't forget to let us know
about your results with MHD genera­
torsi-Editor

SHORT PROGRAM

Radio-Electronics, my favorite hobby
magaz ine, has given me so many usable
ideas that I would like to pass on an item that
may be of help to those who, like me, are still
learning how to write good programs for the

Sinclair ZX81and the Timex/Sinclair toDD.
Although those computers provide a total

of 24 lines on the screen, the lower two are
reserved for inputs and reports, unlike several
other home or hobby computers. The 22 re­
maining lines are often just one or two lines
short of what a programmer would like the
computer to display.

The short program below will result in
screen printing on the bottom two lines, lines
22 and 23 in the Sinclair line-numb ering
method, which numbers the top line as "0" .
The first two statements provide the text input
for lines 22 and 23 respectively. Warning: nei­
ther text can exceed 32 characters in length.

9000 LET A$ = "(INSERT TEXT FOR
LINE 22)"

9001 LET B$ = "(INSERT TEXT FOR
LINE 23)"

9002 FOR N = 0 TO LEN A$ - 1
9003 POKE (727 + N + PEE K 16396 +

256* PEEK 1639 7) , CODE A$

(N + 1)
9004 NEXT N
9005 FOR N = 00TO LEN B$ -1
9006 POKE (760 + N+ PEEK 16396

+ 256 * PEEK 16397), CODE B$
(N +1 )

9007 NEXT N
If the display on line 22 only is wanted,

delete statements 9001, 9005 , 9006 and
9007. If line 23 only is wanted, delete state­
ments 9000, 9002,9003, and 9004 .

The computer will probably crash if either
line of text exceeds 32 characters, or if any
character is used that takes up more than one
space. Thus, characters like " ", the quote
image, and ** , the exponent operator, cannot
be used.

This method of obtaining screen printing on
the bottom two lines is much simpler than
poking the print-position system variable ,
16398,16399 , as hinted at by the ZX81 man­
ual. Note that this program does not POKE
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enough to allow the CHIP-CLIP to be placed over th e IC without any stres
to the chip. Molded separators eliminate shorts between legs. Simply slid,
the locking ring down to snap the CHIP-CLIP into its closed position.
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TEST CLIPS

''cHIP-CLIP''

Weller®
WTCPR $77.50
Safe for IC soldering. Closed loop. low-voltaqe ci rcuit
automaticall y controls output. 700 F 1/16" screwdriver tip
provided. 600 F and 800 F tips available. Power unit has
non-heat sin king iron holder. st orage tray for extra tips
and t ip cle ani ng sponge with receptical. Send for free
W.S. Jenks & Son electronics tool catalog for complete
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PhilipsECG

Ifit'sECG.it fits.
Andit works.

ECG212L
Sugge.ted Price $3.25

ECGSemiconductors
Master Replacement Guide
• Entertainment • Industrial • Commercial
• Equipment Maintenance and Repair

Sylvania Electronic Components

Herestheone guide thathasitall-the newECGIII Master Guide. It's545 pages,
packed withover 3000 ECG semiconductors that replace over 200,000 industry

numbers. Andourreplacements meetorexceed thespecs oftheoriginal parts.
Soif it'sECG, you cancount onit tofitandwork.

Reduce equipment downtime andsave yourself endless hours ofparts
hunting. For everything from analog amplifiers tozener diodes, gowith

replacement semiconductors from ECG. Getyour new ECG Master
Guide andour"Counterpoints" product updates from your nearest

distributor. For hisname andnumber, call 1-800-225-8326 toll-free
(in Massachusetts, dial 1-617-890-6107). Orjustsend $3.25 for

your ECG Master Guide toPhilips ECG, Inc., Dept. RE,
70Empire Drive, West Seneca, NY 14224.
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FOR LESS

let the others in the electronics field go that
way- as most of them have done.

This country needs a publication like yours,
so that the younger generation has a place to
learn and experiment with the many projects
that your magazine has published in the past
and, I hope, will continue to print.

I have enjoyed the many articles printed
over the years, so please continue that way
and thanks for a job well done.
RONALD STORCK
Dallas, PA

TRANSIENT SUPPRESSOR

In reference to the "Transient Suppressor "
artic le in Radio-Electron ics, September
1983: That item sounds like a good thing to
have;however, I would like to discuss a safety
problem. The article shows the line neutral ,
the white wire, being switched by the relay.
That is an extremely unhealthy practice. The
hot side of the line, the black wire, remains
unswitched as shown in the art icle. Even
though the device has its current path inter­
rupted by the relay, whatever is plugged into
the receptacle still has full line voltage from
the hot (black wire) side of the line. An acci­
dental ground path through a person who
believes that the device is off can occur even
when relay RY 1is unlatched. The suggest ion
of adding an O N/O FF switch in the article fur­
th er increases the chance of an elec tric
shock.

I would suggest that both sides of the line
be switched by RY 1 using a similar relay, but
having an extra set of contacts. The ground
wire, of course, should be carried through the.
suppressor uninterrupted.

If you do not want to change the relay type,
then at a minimum the builder should be very
careful to keep the hot (black wire) side of the
line and the neutral (white wire) side of the
line functions consistent with standard wiring
practices-that is, not switching the neutral.
Good wiring practices in dwellings , and elec­
tric codes , should be thought about when
distributing line current around places where
we work and live. Safety first, etc.
STUART MARCINIAK
San Francisco, CA

AUDIO TAPES

In reference to "Audio Tapes-How Dif­
ferent Are They?" in the November 1983 Ra­
dio-Electronics, that article is very mislead­
ing. The main difference in cassette tapes is
not the tape, but the mechanics of the cas­
sette-the little wheels that start to squeak.
Take a look at the tape-head pressure me­
chanics. Will it fall apart or wear out? Those
are the big differences.

One of the companies mentioned in your
art icle will just disappear if you try to get re­
placements for bad junk.
GUS OSITIS
Orinda, CA

THE 55-MILE-PER-HOUR SPEED
LIMIT

In reading the letter from Mr. Raymon d
Kostanty (" Letters ," Rad io-Electronics,
November 1983), I find myself a bit miffed at
an over-simplistic view of the 55-mile-per ­
hour speed limit and its "minimal" benefits. I
feel that this department would be far better
serving to your readers if the content were
kept to matters concerning the industries and

continued Oil page 20

or the other, only, of the two lines is wanted at
a particular place in the program, the empty
string can be the text for the unwanted line.
H. E. FELLHAUER
Mabank, TX

NEED FULFILLED

Congratu lations to you and your publica­
tion for remaining a magazine dedicated to
the electronics enthusiast and not going the
way of all the other electronics publicat ions
(into computers).

This is the first time that I have ever written
to a publication in this way, and I will say that if
your publication changes over to computer
articles, or leans heavily toward computer cir­
cuitry .and accessories, then I will cancel my
subscr iption.

Comput ers have a place in our society, but

What fits In yourpocket... gives fast,
simple 16-channel Logic Analysis

... and costs only $150.00?

The all new,LM-2A 16-Channel
Logic Moni tor .. .the smallest, most

compact, easy-to-use logic test
instrument available today. With

input impedance of over 1 MO, the
LM-2A simultaneously monitors

log ic states of 8,14 and 16-pin DIP
ICs or up to 16 physically inde­

pendent points in a circuit.

the D_FILE system variable, an action that
the manual warns aga ins t, but finds the
D_FILE start address and then pokes the de­
sired character code s into the addresses of
the display file proper.

Any report from the computer will overwrite
the first several characters of line 23, which is
only occasionally a problem when a program
is run. If the program here is typed in for a test
by itself, a program line such as PAUSE 4E4
can be added. Then pressing any key except
SH IFT will "unlock" the computer and display
the overwriting report.

If printout on lines 22 and 23 is used several
times in a program, it might be best to use
statements 9002 through 9007 as a sub­
routine. Don 't forge t to add the RETUR N
statement. The main program would the n
need only statement~ 9~00 and 9001. If one

Flip a switch and monitor TTL or CMOS logic levels. Turn a thumb­
wheel and select 1 V through 9 V thresholds for DTL, HTL, RTL

and othe r non -standard logic levels. Fast, instant readout from 16
individually numbered high intensity LEOs.

Why use klutzy meters? The new LM-2A is small ...easy-to-use . ..
saves tim e and money .. .and makes troubleshooting

multifamily log ic systems a breeze.
Want to know more about the all NEW LM-2A?

Call Today, Toll Free.

mnn
GLOBAL SPECIALTIES

CORPORATION
70 Fulton Terr. New Haven, CT 06509

(203) 624-3103 TWX 710-465-1227
OTHER OFFICES:

San Franc isco (415) 648-0611, TWX 910-372-7992,
Europe: Phon e Saffron-Wa lden 0799-21682, TLX (851) 817477

Call toll freefor details1-800-243-6077 during business hours (E.ST)
CIRCLE 96 ON FREE INFORMATION CARD
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SOLDERING STATION
MODEL EC2000
OUR PRICE

$13995

NTSC VECTORSCOPE
MODEL LV5-5850 OUR PRICE

REG. $2050.00 $1850
Convenient method for observing and measunng the
relativephase and amplitude of chrominance signal
components.

WELLER
SOLDERING STATION

• Identical to the EC2000 except LED

~ i~h~ ~tl~o~t~r~r~agoo~~Olled .

VIZ DC TRIPLE POWER SUPPLYST
MODE L WP-708
REG. $479.95
OUR PRICE

$3999 5

MODEL EC1000
OUR PRICE

$10995 ---.-.I

.. .. ... ....

~gU500Ro~HIP ~N.G A.N ~ .I NSURt~C5~ ~~.IiII1l1~
S251.00 toS 500.00.. . S 6.50
S501.00 toS 750.00. . .. S 8.50
S751.00 toS1000.00.. .. S12.50

COO's extraIreQu"ed 25% d<posl~ overS100000 S15.00

15
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.Ever.lbody) making money
sellin~ microcomputers.

Somebody5 going to make money
. servicing them.

Now NRI Trains You At Home To Make Money Servicing, Repairing,
and Programming Personal and Small Business Computers
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The Catalog is Free.
The Training IS Priceless.

Send the postage-paid card for
our 104-page catalog showing all
courses with equipment and complete
lesson plans. There's no obligation
other than to yourself. See how NRI
can help you take advantage ofthe ex­
citing job and earnings opportunities
in the exploding field ofmicrocom­
puters. If card has been removed,
pleasewrite to us.

NRI NRISCHOOLS
McGraw-Hill Continuing

r Education Center
JrJ~ 3939 Wisconsin Ave.

C-'Ie~ W<1shington, DC 20016
I.MI.
We'll give you tomorrow.

as analternative to the Model 4. The
same technique for getting inside is
enhanced by using the new NRI- .
developed Computer Access Card. Only
NRI offers you a choice to fit your spe­
cific training needs.

Become the Complete
Computer Person

In addition to training inBASIC
and advanced machine language, you
gain hands-on experience in the oper­
ation and application ofthe latest com­
puters for both business andpersonal
jobs. You're trained to become the fully
rounded, new breed oftechnician who
can interface with the operational, pro­
gramming, and service facets ofall of
todayscomputers. You're ready to take
your place in the new electronic age.

Other Opportunities
NRI has been giving ambitious

people new electronic skills since 1914.
Thday's offering; also include TV/Audio/
Video Systems servicing with training
on our exclusive Heath/Zenith com­
puter-programmable 25" diagonal
color TV...Industrial Electronics, Design

'Iechnology...and other
state-of-the-art
courses.

verifying its operatio
ateach step. Using the NRI Discovery
Lab®that also comes as part ofyour
course, you build and study circuits
ranging from the simplest to the most
advanced. You analyze and troubleshoot
using the professional 4-function LCD
digital multimeter you keep to use later
inyour work. Then you use the lab and
meter to actually access the interior of
your computer...build special circuits
and write programs to control them.
You "see" your computer atwork and
demonstrate its power.

Same Training Available
With Color Computer

NRI offers you the opportunity to
train with the TRS-80 Color Computer

Learn At Home
to Service Any Computer

NRI can train you for tDis excit­
ing, rewarding field. Train you athome
to service not only microcomputers,

but word processors and data ter­
minals, too. Irain you atyourcon­

venience, with clearly written "bite­
size" lessons that you do evenings
or weekends, without going to

classes or quitting your present job.
Your training is built around

the latest model of the world's most pop­
ular computer. It's the amazing

,..,> TRS-80™ Model 4, now with disk
.,~' /~ drive and the capabilities and fea-
~;i:t res to perform a host ofpersonal

<, #, and business functions. No other small
computer has so much software avail­
able for it no other is used and relied, ,
on by so many people. And itsyours
to keep for personal and business use.

You get plenty ofpractical expe­
rience. Under NRI's carefully planned
training, you even install a disk drive

Seems like every time you tum
around, somebody comes along with
a new computer for home orbusiness
use. And what's made itall possible is
the amazing microprocessor, the tiny
little chip that's a computer initself.

Using this new technology, the
industry is offering compact, affordable
computers that handle things like pay­
rolls, billing, inventory, and other jobs
for business ofevery size...perform
household functions including bud­
geting, environmental systems con­
trol, indexing recipes. And thousands
ofhobbyists are already owners, ex­
perimenting and developing their
own programs.

Growing Demand for
Computer Technicians

This is only one ofthe growth
factors influencing the increasing
opportunities for qualified computer
technicians.The U.S. Department of
Labor projects over a 600%increase in
job openings for the decade; most o~
them new jobs created bythe expanding
world ofthe computer.

(TRS-SO is a trademarkoftheRadio ShackdivisionofTandy Corp.)

Training now includes either the 'fRS-SO Model 4
Microcomputer with Disk Drive or the 'fRS-SO
Color Computer with Computer Access Card; pro­
fessional LCD multimeter; the NRlDiscovery Lab;
and hundreds of demonstrations and experiments.
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THE 7805
I suppose that by now you must have re­

ceived many letters suppo rting the circu it in
National Semicon ductor's Voltage Regulator
Handbook that was mentioned in the letter
from Mr. Lawrence J. Jones, appearing in the
January 1984 Radio-Electronics. That book
explains how to use their regulators , and how
to hook up the circu it indicated. I myself find
National Semiconductor's arguments per­
suasive.

The 7805 is a hard-to-damage IC. When
the output of the IC is held to ground (short ­
ed), the chip will supply current until it over­
heats . When the IC overheats , it will supply
reduced current so as to prevent its being
damaged. If you really want to burn out a·
7805 , you must supply it with excessive volt­
ages-either inputs or outputs. The circuit
desc ribed in Mr. Jones's letter cannot damage
the 7805 . The only danger is that the transis­
tor, or some other discrete components, will
be damaged . Believe me; the circu it works .

Author's Reply: Our review copy of EE-3104
was received some time ago and, did, indeed,
include instructional records. Appare ntly,
Heathkit has decided to make those instruc­
tional aids optional . Our copy of the latest
catalog confirms that; and while you can do
the course without them, theydo help person ­
alize things. So we'd suggest buying them.

NO RECORDS
In the November 1983 Radio-Electronic s,

the writeup on Heathkit's Electronics Course
EE-3104 ("Equipment Reports") states that
the course incl udes instructional records.
That isn 't so.

My course arrived without any reco rds .
Checking back on their catalog for the past six
months , I find that Heath does not include
records with their course .
BILL TOMPKINS
Oakland, CA

AUTO·ALARM SYSTEM
Just a short note to tell you about the ''Auto

Alarm System " by Ed Loxterkamp in the May
1983 issue of Radio-Electronics . I built it; I
installed it- and it works great!

I have also incorporated a motion detector
into the system , which works off the hood and
trunk switches. It's an excellent system and I
am well pleased . Keep up the great job you're
doing with "do-it-yourself" projects .
J. JOSEPH HLASNEY
Whitehall, PA

You have a fine magazine, but I still feel that
there are more appropriate places to deal with
issues on highway regulation than Radio­
Electronics . (Does that include issues on
radar detectors ?- Ed) I am one of your most
devoted readers and will continue to be so.
HULBERT F. SATTERFIELD
Memphis , TN

••

Styli

Tubes

Soldering Equipment

beri es , and drug dea ling are matters as­
signed to officers who special ize in criminal
activities.

I feel, personally, that 10,000 lives saved
each year is a significant figu re. That reflects
a 20% reduction in highway fatalit ies. It's quite
a significant number, especially when we
consider the increase in the number of li­
censed vehicles and drivers during the ten
years that the law has been in effect.

But the bottom line remains this: Driving
over 55 miles per hour is illegal. The only way
to change that fact is to conv ince our federal
legislators that there is a valid reason for in­
creasing the legal speed limit. I doubt that
belitt ling highway offi cers, or stat ing that
10,000 lives annua lly is not in perspective , will
get much favorable attention from any of our
congressmen .

Belts

Test Equipment

GEl's Spring/Summer Catalog
FREE!

1·800·762·3412
Ohio

Speakers

Telephones

Semiconductors

All This

GALL TOLL FREE TODA YI
1·800·543·3568

National

trends that your publication serves so well.
But if highway safety is a viabl e topic, I wou ld
like to make a response to several remarks
that I found to be somewhat flawed.

The 55-m ile-per-hour speed limit was en­
acted by Congress , not by local state or local
law-enforcement agencies, for several rea­
sons (faulty or otherwise). It is therefore unfair
to attribute the speed limit to a tactic or means
for traff ic officers to keep up to their quotas.
The principal duties of a highway patrolman
or traffic officer is the enforcement of highway
regulations that are duly enacted into law by
elected officials. Investigating murders, rob-

LETTERS
continuedfrom page /4

Consolidated Electronics, Inc.
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"Your Complete Electronics Parts Source"!

CEI
705 Watervliet Ave.,Dayton, Ohio 45420
In Dayton call 252-5662

CIRCLE 18 ON FREE INFORMATION CARD

PIANOMATIC PROBLEMS
Two errors crept into the parts -placement

diagrams forthe Pianomat ic project. In Fig.12
(page 57 of the October 1983 Radio-Elec­
tronics ), IC4 is shown upside dow n. It must
be turned around, with pin 1 pointi ng toward
the top left of the diagram, for the project to
work correctly. Also, in Fig. 14, C22 is actua lly
C15.-Robert Grossblatt.
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Do You REALLY Want to Make More Money?
Yes it does take work and a few sacrifices to

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

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

ELECTRONICS

Grantham College of Engineering
2500 South LaCienega Blvd.

P. O. Box 35499
Los Angeles, CA 90035

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

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

This booklet
FREE!

This free booklet
explains the
Grantham B.S.
Degree Program,
offered by inde­
pendent study to
those who work
in electronics.

for
FREE
Booklet
CLIP
COUPON
and mail in
envelope or
paste on
posta'

~~~~¥I card.

Put Professional Knowledge and a

COLLEGE DEGREE
in your Electronics Career through

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

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

•
We are located at 2500 S. LaCienega Blvd.,
Los Angeles, California, but for faster response
please use our mailing address: P. O. Box 35499,
Los Angeles, CA 90035.

,----------------------.I Grantham College of Engineering R-4-84 I
I P. O. Box 35499, Los Angeles, CA 90035 I
I Please mail me your free catalog which explains your I
I B.S. Degree independent-study program. I
I I
I Name Age....--_ I
I I »
I Address I ~
I I ~

L~itY .:tat'=-- ~iP_===J ~
21



EQUIPMENT REPORTS

- counter. We rece ntly had the opportunity

B&K Precision Model 1822
to examine a co unter that can be used for
mo re th an just measuring freque ncy .

Universal Counter B&K Precis ion 1822 (Thus it is ca lled a " universal co unter.")
So if you' ve ever needed to make du ty-

OVERALL cycle meas urements of. say, a power sup-r PRICE
ply, or if you ever had to measure the•

1 :i~
EASE

OF USE freque ncy rat io of two signals, or the
'. ~-~--·i - INSTRUCTION length of time bet ween two once-only. 'IBttftlm G,c~ MANUAL events , then the following should interest\C-- - ~

PRIC5tvAWE you.
1 2 3 4 5 6 7 8 9 10' Recently the B&K Precision Co . (a di-

~0~~~
vision of Dyna sca n Corp. , 6460 West
Cort land St .. Chicago, IL 60635) intro -

CIRCLE 101 ON FREE INFORMATION CARD
duced the latest in its rathe r length y line of
elect ronic te st eq uip me nt-the mo de l
/822 ISO-MH z universal co unter. That

I
co unter has severa l features that make it

W HE THER YO U ',RE IN VO LV ED W IT H TH E ment-be it ana log or digital- at some versa tile including: two separate input
des ign or rep a ir of e lec tro nic equip- po int you're sure to need a freque ncy continued 0 11 page 28

GETTHE SAME VIDEOTRAINING
THE PEOPLE ATSONYGEl:
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Now you ca n be trained by Sony even if you
are n't employed by Sony.

Becau se we're making our vast librar y of train­
ing videotapes availab le to you, Th e very tapes that
teac h our own engi neer ing, service and sales personnel.

Th e tapes cover the products and concepts of
video and its related techn ologies. You ca n learn the
basics of video recording,Co lor systems.
Digital video and electronics, Television
production . And more.

Plus you can learn how to serv ice
cameras,VT R's, and other video products.
As professionally as Sony does.

T he tap es are pro­
duced ent irely by
Sony and con tain
up-to-the-mi nute
informa tion . Th ey
communicate clear­
ly and simply. And
some of them are
even programmed for
interactive learning.

And learning through video can be done at
your own pace. in the convenience of your home,
shop or school. Reviewing is quick and easy. And
the tapes are always availab le for reference.

Send for your catalog, which lists more than
250 titles. In your choice of 3/4" or 112" forma ts.

Write Sony Video Products Co m­
. pany, Tape Production Services,

700 W. Artesia Boul evard,
Co mpton, Ca lifornia 90220.

Or.ca ll (213) 537-4300.
Of course, there's no

ob ligation. Except the
obligation you have to

yourself: to find out
abo ut the best train­
ing available in
one of the country's
fastest-growi ng,
mos t lucrative fields.

SONY;
Video Communica tions

Sony is a reg. trademark of Sony Corp.



The best 60MHz scope
costs only $1150 .
It's from Kikusui.

Tha t's right.Only $1150 for Kikusui'stop-of-the-line 5060 model osc illoscope.And we also have
four other scopes for as low as $600 in our new 5000 Series.

Not only that we're offering a two year warranty on each of them, compared to other b ig
name companies' limited one year warranties.

When it comes to performance, our 5000 Series has the edge over the Tektronix 2200 Series
in lab qual ity, chop frequency,and trigger view. Ours also have more display modes,higher
acceleration for better brightness,and sharper focus for better resolution.

Eac h scope in our 5000 Series is c rafted so that it c a n be used for produ ct ion, field service,
consumer electronics servicing, or even personal use.The 5060 isa 60MHz sco pe with 3 cha n­
nels,eight traces,delayed sweep,delay line and a lternate sweep,and priced at $1150. Models
5040 a nd 5041 are 40MHz, dual channel scopes, featuring peak-to-peak automatic trigger­
ing, a utomatic focus c ontro l and a delay line. If you're interested in a 20MHz sco pe,we have
our 5020 and 5021 models with features similar to our 40MHz scopes.Both the 5041 a nd 5021
also have delayed sweep. Prices at $920 fo r the 5041,$795 for the 5040,$690 for the 5021
and $595 for the 5020. So,whatever model suitsyou best you can't get a better scope for
the money.

Ofcourse, there 's a reason we're able to offer these bargains and quality. We're one of the
biggest manufacturers of scopes in the wo rld,with over 30 years in the business.Another reason
is KIK's nationwide network of lab qual ity maintenance faci lities.

Write us and we 'll send complete specifications back to you.Or just ta ke a little time to ca ll
us. It's a smal l price to pay to get big time qual ity and service.

For sales and technical information

call toll free 800·421·5334
(in Calif.,Alaska , Hawaii 213-515-6432).

[{I]Kik · 17819 Figueroa Street~ UIUt Gardena. Ca lif. 90248\iiJ!1 TWX 910-346-7648
INTERNATIONAL CORP. .. In Canada call Interfax Systems. Inc. 514-366-0392

subsroiorv of Kikusut Hec trc oic s Co rp . 3-1175Stunrno ruvo -Hrq o stu.Nokohoru.Ku, Kawas ak i C ity.Ja pan (044J 411-0111

CIRCLE 48 ON FREE INFORMATION CARD

Order Toll Free
800-42 1-5334

I VISA' I
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e PHILIPS IU"!I!i1 WESTON
A~

• Non-Linear Systems LEADER

73

• 0.7% Accuracy
• Autorange Only
• 10 Amp Only

PRICE DOES NOT
INCLUDE PROBES

• 1mY/division sensitivity to 70
MHz

• 500 j.L V/division cascade
sensitivity

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

• Alternate time base operation
• SWitching power supply delivers

best efficiency and regulation at
lowest weight

BHlJII8J
100MHz Dual Time
BASE SCOPE MODEL

1570

~_. ~1..1 ·~: · 1.. "';"
.-~ w:-~

75

MULTIMETERS---------.:~-

FLUKE.~
SERIES

• 0.5% Accuracy
• Manual or

Autorange
• 10A + 300 rnA

Range
• Beeper

MODEL
5208

• Now with HIILO Drive

• Works In-circuit when
others won't

• Identifies all three tran­
sistor leads

• Random iead connection

• Audibly and visually in­
dicates GOOD transistor

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

BJI1J!1JIIiJ1IINDUSTRIAL
TRANSISTOR

TESTER

$199 95

....--...- .

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

• Frequency measuements to
200KHz

• dB measurements
• Basic de accuracy 0.4%; 10j.LV,

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

$329 95 MODEL 1650

• Functions as three separate
supplies

• Exclusive tracking circuit
• Fixed output 5VDC, 5A
• Two 0 to 25VDC outputs at 0.5A
• Fully automatic, current-llrnlted

overload protection

• 0.3% Accuracy
• Manual or

Autorange
e 10A + rnA Range

• Beeper
e "Touch-Hold"

Function

77

MODEL
1601

MODEL
8060A

POWER SUPPLIES

4% DIGIT
MULTIMETERS

$29995

-~....,..."-. '. "t
. ";: •.- . .

. : . -'

• Isolated O·50VDC, continuously
variable; 0·2A in four ranges

• Fully automatic shutdown,
adjustable current limit

• Perlect for solid state servicing

:KPRE ClSf{]N

MODEL 820

• Resolves to 0.1pF

• 4 digit easy-ta-read
LED display

• Fuse protected
against charged
capacitors

• Overrange Indication

CAPACITANCE METERS

$199 95

MODEL 830

• Automatically mea­
sures capacitance
from 0.1pF to 200mF

• 0.1pF resolution

• 0.2% basic
accuracy

• 3% digit LCD display

$319 95

FUNCTION GENERATORS
MODEL

3020
SWEEP FUNCTION
• Four Instruments In one package

- sweep generator, function
generator, pulse generator, tcne­
burst generator

• Covers 0.02Hz·2MHz
• 1000:1 tuning range
• Low·dlstortlon high·accuracy

outputs

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

selection
• Typical sine wave distortion

under 0.5% from 1 Hz to 100kHz
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IFLUKEI HICKOK VIZ ..iUI

AVAILABLE NOW. . . .

Circuitmate DM 45 ­
3Y2-digit multlmeter;
0.5% Vdc accuracy,

diode test,continuity
beeper, 10 amps AC

and DC ranges, auto­
zero, auto-polarity,

auto-decimal

Clrcultmate DM-40 ­
3Y2-dlgit multlmeter;
0.8% Vdc accuracy,

diode test, auto­
polarity, auto-zero,

auto-decimal

BECKMAN'S CIRCUITMATE ®

ALL UNDER $100
Clrcultmate DM 20­
3Y2-dlglt , pocket-size

multimeter; 0.8% Vdc
accuracy, diode test,

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

auto-zero, auto­
decimal

Clrcultmate DM-25­
3V2 digit, pocket-size
multimeter; 0.5% Vac
accuracy, diode test,

capacitance, continuity
beeper, conductance,
10 amps AC and DC

ranges, auto-polarity,
auto-zero, auto­

decimal

:1<PRE C/SIlJII;
70 MHz Dual Time

BASE SCOPE

-Small Size
-Complete
Autoranging

- "Touch Hold"
-Audible
continuity
checking

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

probe-style design makes It Ideal
for taking measurements in hard­

to-reach test areas.

The DM 77 gives you
the convenience of

autoranging plus 10
amps acldc

measurement
capability. You simply

select the function
you want, and the

DM 77 automatically
sets the required

range.

PRICE DOES
NOT INCLUDE
PROBES

TOLL FREE HOT LINE

800-223-0474
26 WEST 46th STREET. NEW YORK. N.Y. 10036

212-730-7030

MODEL 1590
• 1mY/division sensitivity to 100MHz
• 500 V/division cascade sensitivity
• 2ns/division sweep rate with 10x

magnifier
• Four-input operation provides tr igger

views or four separate inputs
• Selectable 1Mnor 50flinputs
• Alternate timebase operation
• 20MHz bandwidth lim iter for best view of

low frequency signals
• Lighted function push buttons employing

electronic switching with non-volatile RAM
memory

• Switching power supply delivers best
efficiency and regulation at lowest weight

• Selectable frequenc ies fo r chop operation

THE TEST EaUIPMENT SPECIALISTS

ADVANC-.....r""
L LECTRONIC



~~ ~e PHILIPS DIIIII1 WESTON CD Non-L1neer Syatem8 ~' BHlII/lJ1If . LEADER

V·1050
ss '.

V.650F$939 95
60 MHz Dual Trace
w/delay sweep

RANGE ACCURACY
2Kn

20Kn ± 0.7'10 rde ± 4 de l
200Kn

2000Kn ± 1.2'10 rde ±4 de l

RESISTANCE

$1,249 95

V·1050F
100MHz Quad Trace
w/delay sweep

PRICE DOES NOT INCLUDE
PROBES. PROBES $50. A PAIR
WHEN PURCHASED WITH SCOPE.
$15 SHIPPING WITHIN
CONTINENTAL U.S.

• MuterchMrge & VISII Mhlpped within 24 houra.

• Bank cMck. or Money Ordera . hlpped within 24 houra.

• Perao nal checka - ..... allow 3 WMkII lor check to clNr.

• All prlcea plua .hlpplng chMrgea. Pl.... call lor approprlat.
chMrgea. U.. our toil lrM number.

• New Vor\( State _ !dania add approprlata ..1M tax.,

• PRICES SUBJECT TO CHANGE WITHOUT NOTICE.

$499 95:V·222 .
DC to 20 MHz,
1mV/div, dual-trace,
DC off. func., Alt.
magnify function

V.212 $439 95

DC to 20 MHz,
1mV/div, dual-t race

RANGE ACCURACY
2V

20V
± 1.0'10 ,de ± 8 del200V

ffXJV

AC VOLTS

RANGE ACCURACY
2V ± 0.5'10 rde ± 4 de l

20V
± 0.7'10 rdg ± 4 dgl200V

ffXJV ± 1.0'10 rde ± 4 del

RANGES

DC VOLTS

@HITACHI

$599 95
V·422
DC to 40 MHz,
1mV/div, dual -trace,
DC offset function

AC Volts

RANGE ACCURACY

200mA 1oll .S 'Io rdo + 4d \
lOA j: (1.7'10 ,do + 4d)

RANGE A~~~~nA3!

2V
20V 10 (1 '10 'dg + 8d )

200V
600 V j: 11.2'10 reo + 8d

DC Volts

RANGE ACCURACY
40·500 Hz

200mA j: 12% roo + 8dl
lOA ± (2.2% ' d g + 8d)

AC Current

DC Current

RANGE ACCURACY

200 mV + IO.S '10 ,do + 4d\
2V

20V j: 10.7'10 'dg + 4d )
200V

1000 V +(1% ,d o + 4d l

V·222

We don 't just take
orders, we ship them

RANGE ACCURACY SHORT CIRCUIT
CURRENT (approx.)

~ Hi 1.Sm A La -
2 K 10 (0.8% ' d g + Sd) Hi 300~A 150.A
~ 10(1% 'dg + lad) La 30.A lS .A
~ 3.A 1.S.A

2000K + 12'10 reo + 10d ) O.3.A O.lS .A

AWS 0 ... . >00

Resistance

DM·6500

1$7495
1

ALL FEATURE 6" RECTANGULAR CRT
Full 2 year parts & labor w,!rranty.

HI-PERFORMANCE
PORTABLE
OSCILLOSCOPES

A.W. SPERRY AUTO RANGING
MULTI-METERS.

THE RELIABLE ONES.
2 YEAR NO NONSENSE AWS

GUARANTEE A.W.SPERRY
'ASTRUM EATS 'A e



@HITACHI
q.'DATA PRECISION TRIPLETT

IFLUKEI HICKOK VIZ "in

FEATURES
• 1mV/div high sensitivity design. Effective for

measurement of weak signals.
• Employs TV sync separator circuitry with one

touch synchronization of both TV horizontal and
vertical signals.

• Delayed sweep function with one touch control
10 x magnification.

• Trace rotation system for easily adjusting trace
inclination caused by terrestrial magnetism.

• Fine adjusting click positioning function enhances
measuring eff ic iency.

• Signal output: Vertical output terminal to
Frequency Counter, etc.

• Z axis input provided - poss ible to use as CRT
display.

• One touch shifting of waveform slopes for easy
observation of rise and fall of waves.

Price does not include probe. Probe $20. when
purchased with oscilloscope.
Full 2 year parts & labor warranty.

WE CARRY A FULL LINE OF HITACHI
OSCI LLOSCOPES

Vertical Defl ec t ion
Sen sitivitY 5mV/d iv to 5V/d iv ±5%, 10 calibrat ed step s

l mV/di v to l V /di v ' 6%
(When using x 5 amp lif ier)
Un calib rated cont inuous cont ro l between
steps 1: < 2.5 (pr ovid ed w it h cli ck- positi onin g
functi on )

Bandwidth DC t o 15MH z, - 3d B lat 4 d iv l
DC t o 7M Hz, -3dB l at 4 d iv)
(When using x 5 ampli f ier )

Rise Tim e 24n s, Itor x51 70 ns tvp
Signal Dela y Lin e -
Max . Input Voltage 600 Vp·p or 300V ID C + A C peak , at 1k Hz )
Input Coupling AC,GN D, DC
Input Impedance Direct 1M ohm, eporox. 30pF
Operating Modes Single-t race
X-Y Operat ion Externa l t rigge r Inpu t : X axis ,

Ve rt ical Input : Y axis
Sens itiv ity X ax is: epprox . 200mV/ d iv.

Y axis : same as Vert ica l inpu t
Phase Difference DC to 10 kHz w it hin 3°
X Bandwidth DC to 500k Hz , - 3d B

Dyn amic Range 4 div or mor e
Vert ical Output

Output Voltage 20mV/d i... or more (term inated in to son:
Bandwidth 50 Hz to 5M Hz . - 3d B
Output Impedanc e A pprox . 5011

Ho rizontal Deflection
Trigger Mod es A UTO, NO RM , T V (+1. T V I - I
Trigger Source LI NE , EXT
Tr igger Coupling AC
TV Sync TV sv nc-seoarat ton c ircuit

Internal 1 div or more (V sy nc-signal)
Ext ern al 1Vp-p or more (V sy nc-signa l)

Trigger Sensitiv ity I Freq uency I Internal Extern al I
20 Hz to 2M Hz O.5d iv 200 mV

I 2 to 15MH z I l.5di v I 800mV I
AUTO Low Bandwidth 30Hz
Trigger Slope ±
Ext ernal Trigger Input Inpu t imped ance : approx . l ry1 ohm,

30pF or less
Max. inpu t vo ltage: 100V
(DC + AC peak at 1kH z)

Sweep Tim e 0 .2!, s/div to 0 .2s/di v. ±5%
19 ca librated steps
Unca librated co ntinuo us co nt ro l betwee n
steps 1: < 2.5 (prov ided with clic k-posit ioning
func t ion)

Sweep Time Magnifier 10 t imes ( ' 7%)
Max. Sweep Tim e 100n s/d iv 120 ns/d iv and 50ns/div . not

ca librated)
Amplit ude Calibrator
Waveform Approx . 1kHz ±10% (t vo ) . SQ uare wave
Voltage 0.5V ±5%
Pow er Requirements 1OO/120/ 220 /240V ±10%

50 to 60 Hz. aop rox . 40W
Dim ensio ns A pprox. 275 (W) x 1901HI x 400 (D) mm
Weight A pprox . 8 .5kg

@HITACHI

15 MHz
TRIGGERED SCOPE

QUANTITIES ARE LIMITED

SPECIFICATIONS

HITACHI
30 MHz
SCOPE
$549 95

Price does not include
probes. Probes $50. a pair
when purchased with
scope. $15. shipping
within continental U.S.

V-151F---

MODEL 302F

DUALTRACE
WIDELAY

All HITACHI Oscilloscopes
feature 2 year parts & labor
warranty.
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EQUIPMENT REPORTS
continued fro m page 22

channels. a time-interval mode, and a fre­
quency-ratio mode. just to name a few.
We' 11 look a little more closely at some of
its capabilities in a moment: but first, let's
look at its outward appearance.

The model 1822 is housed in a 3.5 x
9. 5 x l2.6-inch aluminum cabinet with a
bail mounted at its sides . The bail can be
locked in any one of several positions for
easy readi ng on a bench and it doubles as
a carrying handle. The unit has an eight­
digit 0.43-inch LED display at the top of
the front panel. There are also MH Z, KHZ,

MS . fJ.S. and GATE annunciator LED's to
the right of the display. Decimal-point
placement is automatic .

Below the display is a row of thirteen
pushbutton switches. Going from left to
right. the first seven switches are used to
power-up the unit and select its various
functions (frequency. period, ratio , time­
interval. totalize . and the self-test func­
tion). The unit has four decades of resolu­
tion (in each operating mode) that are
selected using the next four switches .
There is a handy chart printed on the panel
(directly over those switches) that shows
you which one you' re using. The next

switch in that line is used to select either
kl-lz/p,s or MH z/m s . The r igh t-m ost
switch is for the display-hold function.
Just above the HOLD switch is the RESET

button that's used to clear the stored
count.

To the far right of the front-panel are
five more pushbutton switches and a ro­
tary control. That rotary control selects
the trigger level (for channel A only). The
top pushbutton switch is used to select the
degree of attenuation of the A input (either
x 10 or x I). The next switch. labeled
- SL . is used to select the slope of the
trigger signal so that the measurement can
start on either the positive or negative
edge of the input signal. The third switch,
labeled LPF , is used to engage the low­
pass filter. (That filter has a 10-MHz 3-dB
corner frequency.) The last two switches
are the attenuator and slope-se lec tion
switches for the B channel.

We mentioned that the 1822 has two
inpu t cha nne ls . Let 's loo k at thei r
charisteristics and how each is used . Each
channel has an input impedance of I
megohm in parallel with 40 pF and uses a
standard BNC connector. Those charac­
teristics make it possible to use standard
oscilloscope probes. The A channel has a
bandwidth of 5 Hz-1 75 MHz and its sen­
sitivity ranges from 20 to 100 mY RMS
over its full frequency range. (Note: Al-

though the instrument's front panel claims
that the 1822 is a 150-MHz frequency
counter. an addend um to the service man­
ual says that the unit opera tes well beyond
150 MHz at slightly reduced sensitivity.
Operation is extended to at least 175 MHz
at a sensitivity of 100 mY rrns . That takes
care of any possible problems that might
arise when using the unit in the 150-174
MHz public-service band applica tion.)
The B channel has an input bandwidth of 5
Hz- 2 MHz with a sensitivity of 30 mY
RMS. The A channel is used when mea­
suring frequency. period, or for totalizing
events. TIle B channel is used along with
the A channel when ratio and time-inter­
val measurements are made.

Operating modes
The fi rst operating mode we' ll look at is

the frequency mode. In that mode , the
unit measures signal frequencies from 5
Hz to 175 MHz in two ranges. In the
frequency mode, its resolution is .1 Hz to
I kHz (depending on the scale chosen),
with a rated accuracy of ± I count. ± the
timebase error, The basic unit comes with
a crystal timebase that's stable to ± 1
ppm-per-year.

The 1822 can also measure the period
of input signals from 5 Hz to 2 MHz and
display the result in either milliseconds or
microseconds. Accuracy in this mode is
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rated at ± I count, ± timebase error, ±
trigger e rror, The trigger error is typically
± 0.3 % of the reading , divided by the
average number of cycles for signals with
a better than 40-dB signal-to-noise ratio
and an amplitude greater than 100 mV.
The period mode is useful because you
can more accurately determine the fre­
quency of low-frequency signals by first
measurin g the period and then converting
that value to its equivalent frequency.

Besides simply measuring the frequen­
cy and period of an input signal (as most
frequency counters do), the 1822 can work
in other modes. In the frequency-ratio
mode, the unit compares the frequencies
of two input signal s and displays their
ratio. That's useful , for example, when
you want to calibrate a timebase against a
frequency standard.

The time-interval mode can be used to
read the elapsed time (in microseconds)
bet ween two once -only event s . The
counter can also be used in that mode to
make du ty-cycle measurement s. (Duty
cycle is defined as the ratio of ON time to
idle or OF F time expressed as a decimal or
percent age.) To make that measurement ,
both probes are conncted to the same sig­
nal source. Using the SLOPE switches , one
channel is set to trigger on the leading or
positive-going edge of the signal and the
other on the negative edge. The counter

measures the time between those two
events and displays to ON time. Now,
reverse the triggerin g so that the first
channel triggers on the negative edge and
the other channel triggers on the positive
edge. The counter now measures the OFF
time.

Another useful feature of that counter is
its totalize mode. Using the switch la­
beled TOTAL the unit will count events and
display their total. The counting process
can be gated either by using the front­
panel HOLD and RESET switches, or by
using an external gating pulse fed through
a jack'on the rear panel .

The HOLD switch can be used to freeze
(store) the displayed value. That value can
be cleared from the display and storage by
simply pressing the RESET button. When
that button is pressed, the counter is ready
to start a new measurement. A self-test
function is also provided . When the SELF­

T EST button is pressed , the frequency of
the internal clock , a 10MHz crystal-con­
trol led os c illator, is di spl ayed . That
clock 's stability is rated at 10ppm (parts­
per-million) over a temperature range of
from O°C to SO°C.

The unit is provided with a clearly writ­
ten instruction manual that contains all
the information needed to run the counter
in any range or operating mode. The man­
ual also provides full maintenance and

calibration instructions, along with cir­
cuit descript ions and parts-placement dia­
gram. There are some extremely handy
tables for frequency and period measure­
ments and B&K has also included some
time-interval examples and handy circuits
for contact debouncing.

There are three available accessor ies:
the PR-4S- x 10 probe priced at $S2.20 ,
the PR-37- x 10 direct probe at $44.7S,
and the optional TCXO (temperature­
compensated crystal-oscillator), available
through the manufacture's service depart­
ment. at $130. That TCXO has a tempera­
ture stability that's rated at better thap
.00017c variation (± Ippm) from oOelto
SO°C ambient.

All in all , the model 1822 frequency
counter (priced at $4S0) is quite a handful
of test equipment. It should give good
service for a long time to come. R-E

Heath EE-3202
Digital

CMOS Techniques Course

IF TH ERE' S ONE THI NG CERTAIN A BOUT

electronics it is that you never outgrow

NewSKGuide to
.reliable solid state replacements.

Inside the str iking cover of the new SK Guide
is all the information you need to make quick,
reliable solid state replacements. Over 2,300
RCA SK and KH types replace over 193,000
industry types.

RCA has been designing, manufacturing
and testing solid state devices for decades .
When RCA introduces new types, they can
be expected to perform reliably. So get in the
hab it of consulting the SK Guide.

When you reach fo r a solid state replace-

ment, don't reach in a barrel. Reach for re­
liabil ity . . . RCA SK sol id state replacements.

The SK Guide is available from RCA SK
Distributors or by mail. Send $2.75 in check
or money order to RCA Distributor and Spe­
cial Products Division, Box 597, Woodbury,
NJ 08096.
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your need for know ledge . Th at' s true
whet her you are a hobb yist or an ad­
vanced electro nics professional . Th ings
are chang ing so fast that the knowledge
you have today ca n eas ily be outm oded by
the deve lopments of tomorrow,

Look at the changes of the last 15 years
and you ' II see what we mean . Back then.
much of the circuitry we worked with was
discrete. con sisti ng of the usual variety of
tran sistors . resistors . capaci tors . diodes ,
and o the r compone nts . But th at has
changed drastically. With the adve nt of
large- sc al e in teg rated -circu itry tech­
niqu es . those discrete components have
been rep laced by a variety of IC's , all
hand ling the same functions and more.
Even such things as simple tra nsistor

Heath EE-3202

OVERALL I I I I I I I
PRICE

EASE l I I I I I I I
OF USE

INSTRUCTION I I I I I
MANUAL

PRIC5!VALUE
I II I I

1234567 8 9 10

~0V/

switching c ircuits are now availab le in IC
form.

One of the most exc iting developm ent s
of th is peri od has been the introduction of
CMOS (Complem ent ary Metal-Oxide­
Se mico nductor) techn ology. That low­
power-con sumption logic famil y allows
you to do th ings that just can 't be done
with other types of IC logic . Its flexibili ty
allows you to build dev ices that incorpo­
rate analog switching . oscillators, pulse
shapers. phase -locked loops. and more .
But. what's even better. its low power con­
sumption and its virt ual immun ity to
noise make its use very attractive in a
wide range of app lications .

But there is a drawback with CMOS.
Becau se of its sensitiv ity to high voltages.

incl ud ing static elec tr icity. it req ui re s
some spec ial handling.

All that leads us to one question: How
does one learn more about CMOS tech­
nology and how to use it? One excellent
way is through another of the excellent
Heath (Bent on Harbor. MI 49022) Educ a­
tional Sys tems Courses. Th is one is their
S79 .9 5 CMOS Digit a l Tec hnique s
Course (££ -3202), and it is a good one .
As usual. this course is complete in itself•
but it doe s fit neatly into the overa ll Heath
Ed ucat iona l Systems se r ies of con­
tinu ing-edu cation courses . Heath doe s .
howeve r. urge anyone co nsidering the
course to be sure they have a knowledge of
the material covered by their Digital Tech­
niqu es co urse (££-3201) first.

The key to this course is learnin g-by­
doing . Whil e we were completing it, we
found many hands-on exper iments deal­
ing with CMOS techn ology. and, in truth ,
we found the hands-on portions more in­
struct ive than the well-wri tten course ma­
teri al. In fact . mu ch of the wri tten
mater ial seems to act only as a backup to
the hands-on port ion.

As usual. Heath provide s you with all
the components you wi ll need to complete
the varied experiments in the course, in­
cluding man y 74COO series CMOS de­
vices. as we ll as all th e capacitors,
resistors and other device s needed .

ELPAC POWER SUPPLIES - DC/D C CO NVERTERS

SINT EC ELPAC Input Output Output Dim. ns ions
Stock No . No. Vo lti ll. Voll'll. CUrTenl (HxWJl.O)

300 MW Typ. IVDCI lVDCI {MAl In 'n ch . ' Pric •

13825 C838 01 3 .G-7.0 12 ±0 .6 G-2S .48 Jl. .5 h 3 .0 5 I 7 .gS
13826 C8 381 1 3.G-7.0 - 12 ± 0 .6 G-2S .48 Jl..S1 Jl. 3 .0 5 7 .g S
13827 C8 3802 3.G-7.0 1S±0 .7 G-20 .48 lt.Sh 3 .0 5 7 .gS
138 28 C8 381 2 3.G-7.0 - l S± 0 .7 G-20 .48 Jl..5 h 3. 0 S 7 .11S
13 8211 C8 3804 3.0- 7.0 28 ±0 .7 0-1 0 .48 lt.S1Jl.3 .0 5 7 .11S
138 30 C83814 3 .G-7.0 - 28 ± 0 .7 0- 10 .4 Ib.Sh 3 .0 S 7 .gS

1.5 WTYP E:
13 831 Cl3801 4 .0-7 .0 12 ±0 .6 12S .65 h 1. 2Jl.1. 77 S2 4 .gS
13832 Cl38 11 4 .0-7 .0 - 12± 0. 6 125 .6 Sh 1. 2Jl.1. 77 2 4 .gS
131133 Cl3802 4 .0-7 .0 15 ±0.7 100 .6 5 h 1. 2 xl. 77 24 .0S
13 834 Cl38124.0-7 .0 - 15± O.7 100 .6 Sh l.2 Jl.1. 77 24 .g S
13835 Cl3804 4 .0-7 .0 28 ±1 .4 SO .6 5 h 1. 2 x1. 77 24 .0S
13 83 6 Cl381 4 4 .0-7 .0 -28± 1.4 SO .8Sh 1. 2 lt1. 77 24 .g S
1382S·1 DATA SH£E T FOR OCJDC CONVERTERS •• . . . ....25

TI LOW PROFILE

SOCKETS ~
Tin plated .""tP
copper alloy
688 contact pins
with gas tight seal.
Sto c k 100­

No. No Pins 1-24 25·99 9 99
1120 ' 8 $.10 $.09 $.08
1120 2 14 .14 . 1 3 . 1 2
1120 3 '6 .16 .15 .14
11 2 04 18 .1 8 ' .17 .15
11 20 5 20 .2 0 . 18 .1 6
11 200 22 .22 .20 .18
1120 7 2 4 .24 .2 2 .20
11 208 28 .28 .26 .25
11209 40 .40 .37 .33

OPCOA

100
·499 500
$.36 $.30

.54 .45

.58 .48

.66 .55

.90 .75
1.02 .85
1.14 .95
1.38 1.15
1.861 .55

TIWIRE
WRAP
SOCKETS
Tin plated
phosphor bronze
contact - 3 wrap

S~"o~k No Pins 1-99
11301 8 ~ $ .40

11302 14 .59
1 1 30 3 18 .64
11304 18 .73
11305 20 .99
11 3 06 22 1.12
11307 24 1.25
11308 28 1.52
11 309 4 0 2 .05

DIGITAL MUlTIMETER
Single rol ary $w,ICh ope ra­
hon . large . easy tQ.read . 5 ~

J. ' l dtQtl d,s pl ay 800hoUfS

~~a~n~~~~~'II~nS~~~s~
(DC vous.DC Amps . Ohm s,
AC venaAC Amps. DIod e
and Fh! $ISfor J Unct ion . Aud ­
ere C ontmurty Ch l!Ckj

SlockHo , Ca' 'Y'r1g<;aM ... rh
82504 twItIOOP$ 1 0 .00

MODUTEC

BATTERY TESTER
Tests all batte ries ranging
from 1 35V to 4.5V.
Controls:
3- posit ion switch provides
ranges: 1.35·1.5V; 2.7·3.0V;
4.05-4.5V. Durable, pocket size,
self-contained. Test leads are

~~~~~~~Ii;jt;~h~~: .S'(, !.~ I

60/40 ROS IN CORE SOLDER

i1
S toc k L.ngth W. IOh!

N o 0" (I • • tt (Ol I PrIC.

500" ""2 9 1 5 $ 1.1 6
50076 ""2 as 4 23.
500 n ""2 50 6 4"
500 78 0 32 J3 , 5 131
500 79 032 665 4 2 ' 7
50060 0 32 115 6 457

IC·KOOLE RS- from
UNITRACK- d'SSlpat.
0¥.r2wI"SoI'h" ",om

:;:~.c;~~~~~'i~~~"
Just push IC·Kooilt . on ­
he al lScollecledl,omlog
andboitomol lCand

~~l~~ rif:#;i
WILD ROVER
Touch SWitch capsule It
Operat ing mo tio n IS 005 ·· Withou t the :to
use ot a levered arm Extremety fast on
and oil With low norse Normally open ­
rated 115 VAC. 1 6 amp ·30 mrlhoh rn reo
s.stance -. 6 15 radius by .160lhlck

Stockl'( o. 1·9 10 &Up
12098 $ 1.42 $1 .28

Stock No . 01
No. Pin. t -s 10 ·49 5.

110~5 " 4 .98 $4.35 53 .90
110 se 2. 5 .15 4.50 4.05
11 0~7 •• 6 .81 5.1 5 5.35
110 58 •• 12 .0 2 10.50 1.4 5

ARIESZERO~
I N S E RT IO N '" .
FORCE ~

SOCKETS-

cam actuated, true zero
insertion - t in plated solde r
tail pins - capab le of being
plugged into dip sockets.
including wire wrap.

EKI KITS come
with all parts
necessary to
asse mble!
• Stock No. 88844
TV Jammer Kit 'Wipes
out tl yourTV
screen . . . . $ 7 .71
• Stock No. 88850
Whooper Alarm Kit
make s a great alarm
or siren. . . . . $ 11 .33
MANY, MANY MORE
KITS AVAILABLE IN
FULL LINE CATALOG

CIRCLE 82 ON FREE INFORMATION CARD

TOLL 800-526 59
We . oc eptVISA.MC.

. 60 ~'?crti~.r~~:'P~N~ gHARG ES -

FREE in NJ (201) 996·4093 ~:y'\~g:i.''{.-,!4 00

Stock No. 4 7007

Stock No. 47006

Description 1 10
3',1, dig, .5" $ 5.95$ 5.50
4 dig•.5" 5.95 5.50
4 dig.•.7" 11.90 11.00

Stock
No.
47005
47006
47007

OPTEL LCD's with pi'ns

+./.8:B.8 Stock No. 47005

B.B:B.B
BBBBnIC EXTRACTOR

One-piece , spring steel con­
struction.Will extract all LSI.MSI
and SSL devices with 8 to 24
pins. Stock No. $2 10

' 13313 •

PIN FORMING TOOL ~ 1
puts IC's on their ~.~ , !/
true row to row r<===1 . ..J ./'"
spaci ng. One side is ... .-/'
for .300 centers.Flip too l over for devices
on .600 cen te rs. Put device in too l and
squeeze . NeWI ANTI ·STATIC MODEL
ONE TOO L DOES Stock No. 10 200 514 .95
8thru40PINS! Stoc k No. 11059 512 .95

'329~ · 14 p,n
13296 - 16p,n
13291 ·18 pon
13298 · 10 pon
13299 ·12 p.n
13300 · 14 p.n
l J 30 1 ' 18 p,n
lJJ01 · 40p,n
l J J0 3 ·96p1n

$1.82 per pack

SOCKET WRAP 10
OIP 1oOCket s'led plnl ,c ~neol s

w'lh n",mbe rM holes .., 0 '" Ioc~

l oOf\S. SI,o on l0 1oOCIo,el bef Ote ....'re
. rapp,"9 to 'de l'll" , pons AlSO
"" le onthem lor loca ro()t'\ . lC~n

n",mber ' ufl(;l 00n.elc S,mOl,j .es
,n,t,al ....ore ",rilpplng troubTt"
, hoo t' ''',I il nd re pa .r

•..., c··
ee" ':..... ;...
...­.,.,

28 8th St., Box 4 10
CO. French town, NJ 08825

~~e~~=~~er~dUt~~ar;~'~u~~~ 1 MIN I·DRILL Th,s POrta~e ha nd doll ,s
Wlt . "OUnd 0 2S· SQuare post s Without need a pprOPr,at. lor c,~u,~ boa rd dolling Run s .II

)
lor pr. ·cull lng and pre-stnppmll. ComPlete~. 2.500 RPM on" M ~t1eoes (not 'I"ocludedj21 ~""llh bo t and l 00 ft 3OAWG ....rre Suppheod....,thone039 d1a. dflll bit Onllstand

~
~~~~N~lte~~~~.~:~ 1001 w,lh bot Pnce I ~r~I~~9ned like a d rillpress 101" prec,se hole

~ _,(I.; and too ft 30 AWG....rre •• •. S4 1 .gS Stock NQ. Oe K npt,on Pnce
1334 1 R. Plac. e men tbol ••... .. .. • • . .. . g . IS t 334 6 Hand dnU....'th 03 9 dl.a.bll
t 334 2 100 It ~u. re place me nt wire . . 8 .g S ,no N ller ,e Sj S249S

~ t 3343 tee n ....h,'erep lacement ....rre 8 .95 13347 R.pllcemenl t,;t~· ·2 ·~~~h· ~ · .

: ~~; :::: ~:~C:;~~:~:~te;I~:~~ :::~ - t 3348 g;;~~;~d~~~.'~... : .. :::::. 1~::~
O K MACHINE AND TOOL
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For $35.50

Here's your best YOM value.
It's compact, drop-proof (3 feet) and provides 21
color-coded ranges-volts, milliamps, ohms,
temperature scale and decibels. True quality instru­
ment for your portable applications. Tough, accur­
ate, taut-band meter, fuse-protected. Sensitivity
20,000 ohms/volt DC. High-impact case, colored
bright orange. Snap action, dual-detent range
switch. Range limits: 1000V DC and AC, 250 mA
DC, one megohm, +200·C. Battery Test provision.
Meter OFF position. Temperature scale (special
probe optional).

WV-547D. Same instrument in impact-resista nt
carrying case. Handle converts to tilt stand.

$39.95

Want full technical deta ils and a de monstrat ion? Call to ll-free, 1-800-523-3696, for the VIZ distributo r near you.

Look to VIZ for value~ quality, availability.
Over 70 instruments in the line- PLUS full accessories.

VIZ Mfg . Co., 335 E. Price St., Philadelphia, PA 19144
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ous types of gates--AND . NAN D. OR. NOR,
EXC LUSIVE OR and EXCL US IVE NORas well
as other two-input ga tes and then dis­
cusses ga tes with more than two inputs .
From there it goes on to DeM organ's
equivalence , tran smi ssion-gate logic , and
three-stat e logic . The unit concludes with
a discussion of advanced logic techniques
including data -selector logic , read -on ly
mem ori es . programmable logic ar rays ,
and microprocessors .

Unit Four takes the knowledge you
have acquired in the previous three unit s
and applies them to CMOS multi vibra­
tors . It discu sses direct-l ogic circuits.
bistable circuits. astable circuits . crys ta l
osc illa to rs. vo ltage -co ntrolled osc illa ­
tors . monostable circuits . and duty-c ycle
integrat ors . It also present s some applica­
tion guide lines and then moves thro ugh
clocked- log ic cir cuits and master-slave
fl ip-flop appli cati ons .

Build ing on that knowledge , Unit Five
discusses co unters and regi sters, includ­
ing CMO S co unters . co unter appl ica­
tions. and shift registers .

Unit Six discusses some practi cal ap­
plications of CMOS analog devices and
includes a discussion of operational am­
plifier s and thei r uses . as well as their
lim itations . Also covered is using CMOS
analog-switches in such applications as
sample-and-hold circuits , tracking filters,
microprocessor data-entry, and as video
combiners. It also discusses the CMOS
phase-locked loop and how it can be used
as a low-frequency co unter. digit al ta­
chometer, or a frequency synthes ize r.

All the knowledge you accumulate in
the previous unit s is applied to advanced
CMOS applications in Unit Seven. That
unit goes into using CMOS inform ation
processin g circuits . such as anal og-to­
digit a l and di git al-to-ana log , sample­
and-hold . and peak-detector circuit s; fre­
quenc y modu lati on and demodulat ion ,
and mu ltiplexing and demultiplexing. It
also di scu sses co mmutating filters and
then moves onto various CMOS projects,
includ ing a code- prac tice radio transmit­
te r. a camera shutte r del ayed -release
timer. a ca pacitance meter, a mult ichannel
adapter for sing le- trace osc illoscopes ,
and a CM OS electronic watch circuit.

One thing you must note about the
co urse is that you need certain item s to
comp lete it success fully. incl uding the
ET-3200B breadboard/trainer, an osc illo­
sco pe. and a digit al multimeter. Now, if
you have a well-equipped bench avail­
able . it should be no problem. But if you
are ju st equipping yourse lf for th is co urse ,
you wi ll find the cost of the cou rse rising
significantly above the $79.95 pr ice . The
breadboard/trainer alo ne costs $99 .95
and a goo d, inexpensive oscilloscope can
cos t $300. or more. Still. those item s are
things that any workb ench should have ,
and on ce they are purchased they are
yours to use for many years to com e . R-E

two program med review tests. and applies
it to interfac ing conside rations . such as
logic levels . output dri ve . and fan-out.
Interfac ing techniques for various types of
logic sys tems. includin g TTL and ECL,
as well as such dev ices as operational am­
plifiers. LED·s. and optoco uplers are dis­
cussed.

Taking that knowled ge eve n further,
Unit Three goes into CMOS logic . in­
cluding basic logic gates . and discusses
logic-gate topics includ ing state defini­
tions . the one-input logic gate, the two­
input logic ga te. and the use of logic gates
as switches . It then goes through the vari-
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What's covered
As to the course materia l itself. just

about every aspect of CMOS digita l tech­
nology that you might need to know is
covered in seven units . For instance . Unit
One discusses CMOS basics and summar­
izes th em . It then move s on throug h
CMOS logic ga tes and how the dev ices
are packaged. It also discusses CMOS
charac ter istic s includ ing such things as

. input protec tion . propagation de lay. and
power-suppl y requirements .

Unit Two takes that basic knowledge .
which is also tes ted during the chapter by
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Professional Books That Help You Get Ahead-And Stay Ahead!

Join the Electronicsand Control Engineers'
Book Clnb®and...

HANDBOOK OF ELECTRIC POWER
CALCULATIONS. Edited by A. Seid­
man, H. Mahrousand T. G. Hicks. 448
pp ., 300 iIIus. Here are 285 tested and
proven procedures fo r handling th e
ele ct ric power problems most fre ­
quently encountered in actual practice.
You' ll find ingenious, t ime-saving ways
to calcula te f uel costs, motor eff i­
ciency, and power output.
560/617 Pub. Pr., $39.50 Club Pr., $29.95

ANTEN NA THEORY: Analysis and
Design. By C. A. Balani s. 816 pp .,
il lus. Packed wit h eq uations, de­
sign pr oc edures, and p lent y of
nuts-and -bolts know-how, t h is is
t he fi rst place t o turn fo r an swers.
582493-0 Pub. Pr., $41.95 Club Pr., $31.95

DIGITAL COMMUNICATIONS. By J.
G. Proakis. 624 pp., illus. Two features
make this reference and guide a real
standout : (l) minimal math is required
to understand it , and (2) it contains a
wealth of never-before-publi shed ma­
teri al, inc lud ing inf orm ati on about
spread spectrum signals.
5091211 Pub. Pr., $37.50 Club Pr., $29.50

CIRCUITS AND SOFT WA RE FOR
ELECTRONICS ENGINEERS. By H.
Bierman. 352 pp ., 200 illus., outsized
81/2 x 11 format. This collect ion of over
34 0 proven-reli able circuits , com ­
puter programs, test methods, and de­
sign tools have been selected because
of the ingenious ways they adapt de­
vices to other uses.
052/433 Pub. Pr., $35.00 Club Pr., $27.95

INTRODUCTION TO RADAR SYS­
TEMS, 2/e. By M. I. Skol nik. 698
oo., 244 il lus, Thi s new editio n of a
wide ly use d t ext on radar from the
syste ms eng inee r's poi nt of view
brings you full di scu ssions of t he
many maj or changes th at have oc­
curred in the f ield rec ently.
579/091 Pub. Pr., $40.95 Club Pr., $31.00

PCM AND DIGITAL TRANSMISSION
SYSTEMS. By R. Owen. 320 pp., 18 6
ittus. A highly useful volume that allows
newcomers to the f ield to familiarize
themselves with its probl ems and
equipment in two weeks-insteadof the
three months it would ordinarily take.
479/542 Pub. Pr., $34.95 Club Pr., $25.95

ELECTRONICS ENGINEERS' HAND­
BOOK, 2/e. Edited by D. G. Fink & D.
Christiansen. 2,272 pp ., 2,189 illus .
This updated and enlarged edit ion cov­
ers all the latest knowledge in the f ield,
including new advances in integrated
circuits, pulsed and logic circuits, laser
technology, telecommunications, and
much more.
209/812 Pub. Pr., $79.90 Club Pr., $57.50

DIG ITA L CIRCUIT S AND MICRO­
PROCESSORS. By H. Taub . 608 pp .,
heavily i tlus , Th is fa st -paced, ca re­
fu tly writ te n guide gives you t hor­
oug h expla nat ions of aI/ th e basi c
princip les of d igita l syst ems and
logi c design - plus a sol id in trodu c­
ti on to mi crop rocessor s and micro ­
pro cessor-based design s.
629/455 Pub. Pr., $33.95 Club Pr., $25.50

• Keep up with current technology
• Sharpen your professional skills
• Be ready for new career opportunities
• Boost your earning power ~
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M ODERN ELECTRONIC CIRCU ITS
REFERENCEMANUAL. By J. Markus.
1,264 pp ., 3,666 circuit diagrams.
Complete with valuesof components and
suggestions for revisions- plus the
original source of each circuit in case
you want additiona l performance or
construction details .
404/461 Pub. Pr., $74.95 Club Pr., $57.95

ELECTRO NI CCOMMUNICATIONS
SYSTEMS. By W. D. Stanley. 566 pp .,
itlus. Emphasizing the signal-process­
ing functions of modulation and de­
modulat ion operation, this book pre­
sents th e essent ials of electronic
communicat ions in a logical, step-by­
step sequence.
582834-0 Pub. Pr., $24.95 Club Pr., $19.95

ANALYSIS 'AND DESIGN OF DIGI­
TAL INTE GRATED CIRCUITS. By D.
A. Hodges and H. G. Jackson. 448 pp.,
iIIus. One of the most comprehensive
books in this f ield, this is a valuable
working tool for those who design ICs
aswell as those who use them. It is the
only book now available that covers its
subject from a quantitativ e viewpoint.
291/535 Pub. Pr., $29.50 Club Pr., $23.95

spectac uia r va lues up to $82.50

THE McGRAW-HILL COMPUTER
HANDBOOK: Applications, Con­
cepts, Hardware, Software. Ed­
i ted by H. Helms. 992 pp. , 475 iIIus.
Everything you need to know about to­
day's computer science and engineer­
ing is here in this massive treasure trove
of informat ion. Covers everythi ng from
Boolean algebra to hardware selection
techniques to arti ficial intelligence. A
handy reference work that brings you
right up to the minute!
279/721 Pub. Pr., $79.50 Club Pr., $49.95

MICROPROCESSOR AND MICRO­
COMPUTER DATA DIGEST. By W. H.
Buchsbaum and G. Weissenberg. 336
pp., 93 block diagrams, 106 pin con­
fig urations. If you work with electronic
devices that use microprocessor or mi­
crocomputer integrated circuits, this
much-needed book contains all the de­
tailed technical data for every micro­
processor IC that is currently listed as
a " standard," off-the-shelf item .
582835-9 Pub. Pr., $29.95 Club Pr., $22.50

VLSI SYSTEM DESIGN: When and
How to Design very-large-Scale
Integrated Circuits. By S. Muroga.
496 pp., illus., incl udes self- test prob­
lems. This book provides a straight-for­
ward explanat ion of how to design the
integrated circuit chips that are causing
thi s electronics revoluti on. It focuses
on every signif icant aspect of LSINLSI
system design.
582823-5 Pub. Pr., $34.95 Club Pr., $26.50

RADIO HANDBOOK, 22 /e. By W. Orr.
1,1 36 pp ., more than 1,300 iliu«.
Here's the latest edit ion of what IS Uni­
versally regardedas the most useful ref­
erence in the industry. It 's a " course"
in communicat ions, a fact -packed ref­
erence, and a how-to guide-all in a
single book!
582442-6 Pub. Pr.: $39.95 Club Pr., $33.95

SIGNALS AND SYSTEMS. By A. Op­
penheim, A. Willsky, and I. Young. 869
pp ., more than 350 illus. Present ing a
comprehensive discussion of methods
for analyzing discrete-t ime systems, this
book thoroughly integrates discrete- and
continuous-t ime concepts, covers un­
derlying theories, and explores real-world
applicati ons. Includes a look at feed­
back, convolut ion, and other concepts
not treated in depth elsewhere.
582674-7 Pub. Pr., $32.50 Club Pr., $25.95

INTUITIVE IC ELECTRONICS: A
Sophisticated Primer for En­
gineers and Technicians. By
T. M. Fred er iksen . 208 pp ., illus .
Cover ing bot h th e simplest and the
most complicated IC desig ns , t hi s
l ively, easy -to-rea d vo lume pro vid es
a soph isticat ed , nonmathemat ical
explanati on of t he basic inte rna l
mecha nisms common to a ll sem i­
conduc t or devices.
2191230 Pub. Pi., $19.95 Club Pr., $15.50

MICROPROCESSOR APPLICATIONS
HANDBOOK. Editor-i n Chief, D. F.
Sto ut. 4 72 pp ., 284 i l l us , At last - a
ref eren ce gu ide t o m icroproce ssor
app li cat ions to hel p you make your
sy stems t imely, versat i le , and
co st-e ffective.
617/988 Pub. Pr., $39.95 Club Pr., $31.45
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MAIL THIS COUP ON TODAY

McGraw-Hill Book Clu bs

Electr o n ic s and Co n tr ol Enginee rs'
Book Club'P
P.O. Box 582, Hightst own , New Jersey 08520

Write Code No. of
first se lection here

LARCE SCALE INTEGRATION: De­
Vices, CirCUits, and Systems . ByM.
J. Howes & D. V. Morgan
512151-0 Pub. Pr.. m .95 Club Pr., $29.95

MICROWAVE SEMICONDUCTOR
ENGINEERINC. By J . F. White.
512553-1 Pub. Pr., $21.50 ClubPr.•$23.50

MICROPROCESSOR SUPPORT CHIPS:
Theory, Design, and Appllca·
tlons. By T. J. Byers.
095/113 Pub. Pr.•139.50 ClubPr.. $3t.00

ENGINEERING FORMULAS, 4/e. By
K. Gieck.
232/199 Pub. Pr., $16.95 Club Pr., $13.50

DIGITAL HARDWARE DESIGN. By J.
B. Peatman.
491/321 Pub. Pr., m .50 Club Pr., $27.50

ELECTRONICS DESIGNERS' HAND­
BOOK, 2/e. By L. J. Giacoletto & R.
Landee.
231/494 Pub. Pr.. $12.50 Club Pr.. $59.95

HANDBOOK OF OPERATIONAL
AMPLIFIER CIRCUIT DESIGN. By D.
E. Stout & M. Kaufman.
617197X Pub. Pr.. $39.50 Club Pr., $29.00

ENGINEERING MATHEMATICS
HANDBOOK, u« By J . J . Tuma.
6541291 Pub. Pr., $34.50 ClubPr., $26.95

MICROELECTRONICS . By J .
Millman .
423/27X Pub. Pr.. $31.50 Club Pr., $27.50

INTRODUCTION TO THE THEORY
ANDDESICN OFACTIVE FILTERS. By
L. P. Huelsman& P. E. Allen.
301/543 Pub. Pr.. m .50 Club Pr.. $27.00

ELECTRONICS CIRCUITS NOTE·
BOOK.Edited by S. Weber.
192/441 Pub. Pr.. $35.50 Club Pr., $27.50

Be sure to
consider these
important
titles as well!

Write Code No. of
S2. 89 selection here

Please enroll m e as a me mber a n d se nd me the two
books indicated,billing me for the.S2.89premium and
my first selection at the discount ed member 's price,
plus local tax,shi pp ing,and handling charges. Iagree
to purchase a minimum of two additional books dur­
ing my first year ofmembership as outlined unde r the
Club plan described in this ad. A shipping and han­
dling charge is added to all shipments.
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ELECTRONIC COMMUNICATION,
at«. By R. L. Shrad er . 801 pp ., 8 70
iI/u s . This th oroughly upda ted edi­
t ion offe rs a ll t he th eory and f un­
dam e nta ls you ne ed to pr epare
yourse lf for the FCC co mme rc ia l
a nd amate ur grade license exami­
nat ions-and pass them th e first
t ime!
5711503 Pub. Pr., $28.50 Club Pr., $20.95

STA NDA RD HANDBOOK FOR
ELECTRICAL ENGINEERS, 11/e. By
D. G. Fink and H",Beaty. 2 ,4 48 PP :,
1,414 iI/us . Toda y's most wide ly
use d sou rce of elect rica l engineer ­
ing inform at ion and data se rves
you as no ot he r single work whe n
you need det ailed , t imely, and re li­
a ble fa cts
209174X Pub. Pr., $74.95 Club Pr., $53.95

INTEGRATED CIRCUITS APPLICA­
TIONS HANDBOOK. By A. H. Seid­
man. 673 op., iI/us. This Handbook
presents information on everything from
TTL, ECl , MOS, and CMOS logic fam­
ilies to se miconductor and bubb le
memories. The emphasis is on appli­
cat ions, with a minimum of theory. The
math used is esse nt ially limited to sim­
ple arithmetic and elementary algebra.
582860-X Pub. Pr., $39.95 Club Pr., $29.95

OPTICAL FIBER SYSTEMS: Tech­
nology, Design, an d Ap p llca­
t lons.By C. K. Kao.197 pp ., iI/us .
From a basic expla nat ion of optica l
fib er sy s tems to th e e co nomi c
rami fica t ions of the ir use, t his vol­
um e provi des fu ll coverage of a
ra pid ly c hanging field .
3321770 Pub. Pr., $29.50 Club Pr., $23.95

ELECTRONICS ENGINEERING FOR
PROFESSIONAL ENGINEERS' EX­
AMINATIONS. By C. R. Hafer. 336
pp ., more than 200 il lus , Actu ally
two books in one - a qu ick pre para­
tion ma nual to help you pass your
P.E. exams on t he fir st tr y and a
rich sou rce of prac t ica l e lectronics
e ng ineer ing in fo rma tio n a n d
know-how.
254/303 Pub. Pr., $29.95 Club Pr., $21.50

BO NUS BOOKS-You w ill immediately begi n to part icipate in our Bonus
Book Plan that allo ws y ou savings up to 70% off th e p u blish ers' prices of
m any p ro fessiona l a n d ge nera l intere s t books !

• BEST AND NEWE ST BOOKS IN YOUR FIE LD - Boo ks are se lec te d from a w id e
range o f p u bli shers by exper t ed itors and co ns u llan ts to give yo u con tinu ing access
to th e best a nd lat est b ooks in you r field .
• BIG SAVINGS - Build yo ur lib rary a nd save mon ey too ! Savings ranging up to
30 %or more off p ublis hers ' list prices - u s ually 20% to 25%.

Why YOU sh~uldjoin now!

HANDBOOK OF PRACTICAL ELEC­
TRICAL DESIGN. By J. F. McPartland.
416 pp., 300 iIIus. This volume pro­
vides a step-by-step explanat ion of de­
s igning electrical systems for indus­
t rial , co mme rcial, and resi de nt ia l
app lications. Packed with helpful t ips
for saving time and complying with code
requirements from branch circuits to
wiring size.
456/95X Pub. Pr., $39.50 Club Pr., $27.50

DIGITAL LOGICDESIGN. By B. Holds­
worth. 338 pp ., 192 iI/us. All of the
recent advances in digital design tech­
niques are pres ented here in dept h. It's
both a text coveringbasic concepts and
a practical guide to design techniques
for combinat ional, clock-driven, and
event-driven circuits .
582852-9 Pub. Pr., $39.95 Club Pr., $27.50

• CONVE NIENCE - 12-14 times a year labou t once every 3-4 w eek s ) you receive
the Club Bull et in FREE. It fu lly d e scribes the Main Selection an d Alternat e Selec­
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nothing - it will be sh ip ped au tom atically. Ifyou want an Alternate Selection - or
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fir s t se lec tio n) during y ou r fir st year of m embership . Membersh ip m ay be di scon ­
t in ued by e ither yo u or th e Clu b at any tim e afte r yo u h ave p urchased th e firs t
se lec tion plus two additio na l books .

Othe r McGraw-Hill Book Clubs:
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For more information, write to :
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Builds tools like your job depends on it"

PRECISION
PLIERS

With Vaco's Ultra Precise' Pliers.
Vaco's finest quality pliers. Superior design for maximum precision in

cutting, bending, forming and assembly work. In 14 of the most popular
styles and shapes. Each precision machined of fine alloy steel for long life.

With cutters finely hand-honed to assure
perfect alignment. Pliers come packed

in handy, plastic storage container.

~I® Piers
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GET A GRIP ON
RECISION WORK.

With Vacos Professional Pliers.
Today'soutstanding value in compact, high-efficiency
pliers for delicate precision work. Made of forged
steel for exceptional strength. With triple
hardened cutting edges, hand-honed
and mated. 9 styles cover
range of uses from cut­
ting to gripping.
Handy plastic
storage con­
tainer. Write:
Vaco Products
Co., 1510
Skokie Blvd.,
Northbrook,
IL60062.
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NEW IDEAS
Light-sensitive timing circuit

MANY LIG HTS AROUND T HE HOUSE ARE

turned on at sunset and kept on for say
three or four hours. and then turne d off.
Because the same routine is followed al­
mos t every day, the ligh ts can be automat­
ica lly co nt ro lled by a lig ht-se ns itive
ci rcuit com bined with a timer. The circuit
co uld be used to turn on not only lamp s or
securi ty lig hts; it co uld also turn on an
elec tric blanket or any other electrica l de­
vice when the light level falls to a pre­
de termined point. Then. the timer could
keep that device turned on for a pre-set
time period before it shut it off. Figure I
shows suc h a circuit.

How it works
The circ uit is powered by a single-end­

ed 12-volt DC supp ly (no t shown) consist­
ing ora 12. 6-volt transformer and a 7812
voltage regulator. Though a regu lated
supply isn 't really necessary. it does im­
prove the timer 's accuracy. The 741 op­
amp is used to form a comparator with
hysteresis that monitors the outside light
level using a photoresi stor. Tha t means
that the comparator's ou tput goe s high
only after the input to pin 3 crosses a
certain DC value (determined by R2). The
feedback app lied to pin 3 of the compara­
tor causes the output to rema in high until a
negative voltage of sufficient quantity to
overco me the feedback is app lied . Only
then wi ll the output change states . Note
that there are two switching voltages. In
the dead zone (the area between the two
switching voltages). the output wi ll re-

main in the same state that it was pre­
viou sly set to . In other words, if the
ou tput is high , it wi ll remain so as long as
the input is in the dead zone .

Resistor RI and photoresistor SR I form
a voltage divider. R I should be selected to
have the same resis tance as SR I at the
light level at" whic h the lamp is to be
turned on. The photoresistor shou ld be
mo unted near a window and shie lded
from the lamp that it is to control; or it can
be mounted in the same enclosure as the
other component s if the device is to be
mou nted nea r a window. As the light level
dro ps. the photoresis tor increases in resis ­
tance . That increased resistance causes a
greater voltage drop across the photoresis­
tor: an eq ual vo ltage is applied to the non­
inverting inp ut to the comparator through
the 120-ki lohm resistor. When the voltage
at the non-inverting input reaches a level
that' s abou t equa l to the voltage at the
invert ing input of the op-amp, its output
goes from low to high . The level at which
tha t cha nge occurs is con trolled by R2.

When the comparator's outp ut goe s
high . a pul se is generated through capaci­
tor C I that triggers the 2240 timer. The
timer stays on for a set period that is deter­
mined by capacitor C; (10 f.LF) and resistor
R, (8 .2 megohm). With the com ponent
values shown, the timer period is about 3
hours wit h sw itch S3 ope n and abo ut
twice as long wit h it closed .

The timer's ou tpu t is sent to the inver­
ter. tran sistor Q I. The output of that tran ­
sistor. taken from the collector. is used to

10 AC
OUTLU
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turn transistor Q2 on and off. When Q2 is
turned on it completes a path to ground
through the MOC3010 optocoupler for an
internal LED. That LED triggers a triac
dr iver or diac and that , in turn , triggers
the triac in the lamp circuit. When the
tr iac is turned on curre nt flows to the
lam p.

The LED in series with the optoco upler
serves as a pi lot light. The LED lights to
indicate that the circuit is in operation.

Switch SI is used to manu ally start the
timer by applying a high input to the timer
at pin II; whi le, S2 is used to stop its
operation by app lying a high to the time r's
reset at pin 10. Any or all of the switches
ca n be eliminated if the functions they
co ntro l are not needed . The optoco upler
and triac .can be replaced by a relay if
desired .-Johll A . Wert R-E

NEW IDEAS
This column is devoted 10 new ideas, cir­

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

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

I agree to the above terms , and grant
Radio-Electron ics Magazine the right to
publish my idea and to subsequently re­
publish my idea in collections or compilations
of reprints of similar articles. I deciare that the
attached idea is my own original material and
that its publication does not violate any other
copyright. I also declare that this material has
not been previously pubiished. .

Title of Idea

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

200 Park Ave. South,
New York, NY 10003

Date

Street

Print Name

Signature
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THE DRAWING BOARD
Generating sinewaves with the 4018

ROBERT GROSSBLATT

l-.
1

ruing resistors. Determ ining the values of
those resistors , however, is something
else. There 's no way to avoid doin g some
math: but let' s see if there 's some way to at
least cu t the required calculations down to
a s lightly less formidable size . Once
aga in we have some paperwork to do.

Now, as everybody knows , there are
lots of different ways to go about solving a
problem . Which one you pick depends on
the problem, but remember that the idea
behind all of them is to cut down the
amount of work you have to do . Let's
attac k our problem with the most basic
approac h--common sense !

In Fig. 2-a we see a composite output
waveform from Fig . I and we have also
overla id it with an approx imation of the
sinewave that we' re trying to genera te.
Certain things should become clea r al­
most immedia tely.

As the sinewave approaches its max­
imum positive and negative values it flat­
tens out. The staircase shape that was
genera ted using equal value resistors has
sharp peaks at those point s and therefore ,
does n ' t really fit the curve. That simple
observation leads us to a sledge hammer­
type fix. All we have to do now is to lose
the output of the 4018 that' s causing those
peaks. In practical terms that mean s get­
ting rid of the 0 5 output. As you can see
from Fig. 2-b , we' re using that output for
two purp oses: It 's one of the data outputs
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more thou ght to how we do it. The shape
of the wave that's generated by the 4018
depends on the values chose n for the sum-

Generating sinewaves
Take a look at the output waveforms of

the 4018 shown in Fig . I. It puts the pro­
cedure to follow (and the problem it
causes) in black and white for us to look
at. And it should give you some idea as to
how to go about using that Ie. As you can
see. the 4018 provides phase-shifted out­
puts that are delayed by exactly one in­
co ming clock pulse . Not only that. but
we've already seen that the output duty
cycle is nice and square . If we sum the
outputs together properly, we can produce
a digital waveform that can be filtered to
any deg ree of smoothness desired by the
c ircuitry that's tied to it's output.

If the outputs (01 through 05) of the
40 18 are added togeth er using equal value
res istors, we're going to wind up with the
very fami lia r and enti rely pred ict abl e
waveform shown in Fig . 2-a . If you squint
your eyes and imag ine the waveform to be
all smoo thed out you' ll see that the best
that we can hope to get from the circ uit in
Fig . 2-b is a triangular wave. Obviously,
our approac h is on the right track but the
problem is a little more compl ex than it
first appeared . While, it is evident that we
have to add the Ie's outputs together, it
should also be evident that we have to give

BY T H IS T IME WE SHOULD ALL BE FAM IL­

iar with the unbreak able first rule of elec­
tronic design : Brainwork bef ore board
work, If you can' t get it down clearly on
paper . you can' t design it, much less build
it. (I believe that there's some sort of natu­
ral law that governs the relationship be­
tween the weight of the finished product
and the paperwork it generates . If anyone
knows what it is , please let us know!)
Paper work always chopsmind-bogg ling
design problems down to a manageable
size and also lets you concentr ate all your
energy on specific design problem s.

Last month we spent a little time break­
ing down the problem of using the 4018 to
gene rate sinewaves . Although that 's cer­
tainl y not the mos t co mplex problem
you' ll ever see, it is important to remem­
ber that the design approac h that you take
is as important as the design itself. As a
matter of fact, the initial approac h will
more often than notshape the final prod­
uct.
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e best-looking way to keep your 'IV performing
up to par may be right here before your eyes!

CH

973 -821

NA
What an eyeful! All six of these

Zenith Chro tenna indoor antennas!
So hands e, each in its own way,

you'll ear we paid a designer's
fee. But we didn't.

~1(5(~:ble-ao.d Dictur for yourself how well any
cor and actually add what
s touch to a room interior.

hat's why we refer to these
tenna models as 'America's
amily of Indoor Antennas ."

We think you, too,
will be equally generous
with 0 praises when
YQU ce them at your

Zenith dealer's.

~ I i ,

· 1 -~.. :._..:.:"'~--

>
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Zenith Sales Company / Service, Parts & Accessories Division / 11000 Seymour Avenue / Franklin Park, illinois 60131
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DOes Things
That Even the Best Digitals
Are unable to DO, Including Ours
(And We Have 16 of the Best!)

over 3,000,000 SOld
and still the world's
Most preferred,
Multimeter...
Analog or Digital

Famou n

SIMPSON ELECTRIC COMPANY
A Katy Industries, Inc . SUbsidiary
853 Dundee Avenue, Elgin, Illinois 60120·3090
(312) 697·2260 . Telex 72·2416 • Cable SIMELCO
IN CANADA: Bach·Simpson, Ltd. , London, Ontar io
IN ENGLAND: Bach-Slrnpson (U.K.) Ltd., Wadebridge, Cornwall
IN INDIA: Ruttonsha·Simpson Private, Ltd., Vikhroli , Bombay

The Simpson 260
Family Includes
12 UL Listed VOMs

eworl

• UL Listed per UL 1244 " Standard for Safety-Elec­
tr ical and Electronic Measuring and Testing
Instruments "

• Plus a complete line of UL Recognized test accessor­
ies - test leads, amp-clamps , H.V. probes

• Options include mirrored scale, overload relay protec­
tions , ever ready case, roll top carrying case , et al.

• "Instant" continuous null, peak, trend and continuity
indications

• High Immunity to transients and RF interference
• Does not generate EMI (electromagnetic interference)

• dB ranges at no extra cost
• Highest common mode and normal mode rejection

• Resistance Indication from zero to infinity
• self.powered on all voltage, current and dB

ranges-no batteries or AC line connections

• Reliable, accurate performance, even under extreme
environments

• Easy, low-cost maintenance - no expensive "chips"
to fail

T

And for Those People Who Want a Digital as Well as an Analog VOM . . . Simpson Has the Largest Line
of Hand-Held, Hand Portable and Bench-Portable DMMs

470TM

CIRCLE 25 ON FREE INFORMATION CARD



$219.95
120WATI
RMS (Mono)
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ILPMOSFET power amplifiers are thelogicalchoice
for superb pertormanca, compact size. excellent
design. ease .of assembly. and bargain pricesI All
models use famous ILP audio power amplifier
modules. factorypre-assembled With bonded heat-sink
and tested . Assembly IS qUick. easy. and assured.
Each model features an ILP toroidal power
transformer: half theweight and sizeof conventional
transformers. toroids are also much quieter. ILP
MOSFET power amps giveno-comprorruse state-of­
the-art performance: frequency response 15Hz .
100kHz (-3db). harmomc distortion 0005', (1kHz).
Slgnal-to-nOise ratio1OOdb. slew rate20vps. Each kit
mounts into a preosion die-cast aluminum chaSSIS
Like ali lLPproducts. MOSFETpower ampkitscarry a
five year limited warranty. Also available: MODEL
UP60 60 watts RMS MOSFET amplifier 515995.
Available erect and from selected dealers.
Wnte for details

CALL TOLL-FREE TO ORDER 800-833-8400
In New York call (716)874-5510 .
Mail orders accepted. VISA, Mastercard orchecks.

GLaDSTOnE ELECTRONICS,INC.

1585 Kenmore Avenue Buffalo, New York 14217
Incanada: Glads10ne Electronics,Toronlo 800-268-3640
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CALL TO LL·FREE TO ORDER 800-833-8400
In New York call (716) 874-5510.
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InCanada: Glads10ne Elec1ronics, Toronto 800-268-3640
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apply contact cleaner, light lubricants, and for
dust blowing . The Jenni Can is priced at
$19.5Q-Scandex, Inc" 87 Crescent Road,
Needham , MA 02194.

MARINE DEPTH INDICATOR, the Polaris
01480 , has an alarm which sounds if the

CIRCLE 104ON FREE INFORMATION CARD

SUbsequ ent analog -to-dig ita l conversi ons
can occur at up to 27,500 samples per sec-
ond. .

An accessory available for use with the
mode l OT2818 is the model OT707 screw
termina l panel with integral cable. The model
OT707provides an easy connecti on scheme,
via screw termina ls, for all analog and digital
signa ls. \

The single unit price for the model DT2818
is $1585.00. The model OT707 is priced at
$149.00. The model OT2818 is shipped com­
plete with a comprehensive user manual ,
which includes example BASIC programs.­
Data Translation , 100 Locke Drive, Marl­
boro, MA 01752.

RECHARGEABLE SPRAY CAN , the Jenni
Can can be pressurized to about 50 psi with a
bicycle pump, footpump, or .service station
airline . It is useful in the garage , workshop
and in engineering jobs , delivering lubricants,
rust inhibitors, cleaning solvents, penetrat ing
oil, and de-jeer. In electronics, it is useful to

WIRE-WRAPPER, model BJW-3, is a bat­
tery -powered version of the Just Wrap tool. A
bit compresses insulated wire against the
wrap post in such a way that the post edge
cuts through the insulation and makes con­
tact with the wire conductor. That allows the
user to wrap directly from a wire reel or spool
without precutting or prestripping , and makes
it possible to wire continuous strings across
any number of points with a sing le, continu­
ous insulated wire. The string may be ended
at any point with a built -in cutt ing mechanism.

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

NEW PRODUCTS
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The mode l BJW-3 is operated by two re­
chargeable nickel-cadium batteries (not in­
cluded). It comes with a bit and sleeve, and a
100-foot spoo l of 30 AWG wire. Refill spoo ls
are available in 100-foot lengths and in four
co lors: blue, red, white, and yellow.

The mode l BJW3 is priced at $59.95.- 0K
Industries, Inc. , 3455 Conne r Street, Bronx,
NY 10475 .

DATA-ACQUISITION SYSTEM , mod el
DT2818, is a simultaneous sample-and-hold
data-acqu isition system for the IBM persona l
computer. It provides simu ltaneou s analog­
input and analog-output capabilities, as well
as digital I/O and clock funct ions. With an
analog input throughput rate of up to 27,500
samples per second, the model DT2818 is
usefu l for physio logical and speech research ,
as well as multiparamet er materials testing
and applications requiring auto- and cross­
correlation techniques.

The model OT2818 combines the utility of
mu lti-channel signal freezing with the flex­
ib ility and low cost of personal-computer-con­
tro lled data acquis it ion. Using a 12-blt
simultaneous sample and hold analog-to-dig­
ita l converter system, the user is allowed to
tak e a snapshot of up to four high-level ana­
log-input channels, freezing their values in­
stantaneousl y (within ± 5 nan ose conds).
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FIBER OPT tCS•
EDU~LINK
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LINK is priced at under $20.00 - Advanced
Fib erop tics Corp., 637 S. Hayden Road,
Tempe, AZ 85~81 .

FIBER·OPTIC LINK SYSTEM, the EOU­
LINK, is a TTL data-transmission system, de­
signed specifically as an educational tool.
The EOU-LlNK package includes a transmit­
ter, receiver, and a 1-meter length of pretermi­
nat ed fibe r-optic cable. The kit, sold in
unassembled form, demonstrates the princi­
ples of fiber-optic transmitter and receiver de­
sign . It comes with instructions, theory of
operation, and tutorial information. The EOU-

500 volts , has an impedance rating of 50
ohms nominal , and is for installation on
RG-59 or RG-62 cable. The model 203040
twist-on BNC connector is priced at $2.29 -'
Ava Electronics Corp., 4000 Bridge Street,
Drexel Hill, PA 19026.

AUDIBLE CONTINUITY TESTER, model
13 7, comes complete wit h an adaptable
probe end that allows it to accept any probe in
Desco's catalog . The standard probe, which
is shipped with the unit, will meet most com­
mon testing needs. The model 137 gives a
combination audible and visual response to a
complete circu it, and is capable of polarity
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depth varies above or below any range the
user specifies . The unit can read depth up to
480 feet. It also features a backlit liquid-crys­
tal display that shows normal depth and shal­
low- or deep-alarm depth sellings. The
display can be set to read out in either feet or
fathoms in tenths. Variable controls are used
to set the shallow- and deep-a larm functions.
Additional features include an external buzz­
er jack , a mounting bracket, and power cord.
The Polaris 0 1480 is priced at $329.00 ­
Regen cy Electron ics, 7707 Records St.,ln­
dianapolis , IN 46226 .

...------~
IFREE II . I
IMAILORDER
:CATALOG
I Tuners, .
• amplifiers,
I effects,
I keyboards,
I stucUo equ'

drum com rs
: easy to assemble kits,
I books &more ••••
I name _

I address _

I city state __zip --

IIDiAElecfronics, Inc.
I
·.Dept. 4-R , 1020 W. Wilshire Blvd.

Oklahoma City, OK 73116
.800-654-8657 9AM-5PM CST M-F... ---_.- --_..
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Tests LEOs, UJTs, SCRs,
bipolar transistors,
diodes FAST!
.([ogic
pulser
too.)

Read and you'lI agree: Pulsar 3R is the most sophisti­
cated go -nogo probe-styl e tester in the business­
which is why thousands are using It for fast out-of or in­
circuit analysis . Using it how? Here are some ways.

• Identifies emitter. base. collec tor: pnp or npn: silicon
or geranium.

• Spots leaky. open. shorted. low-gain transistors .
• Checks LEOs: identifies cathode and anode: and

segments of numeric and alphanumeric LEOs.
• Tests P-chann el and N-channel FETs.
• Functions as a logic pulsar : pulls low to high, high to

low.

After a week with the 3R you'll wonder how you ever did
without it.

I Pu lsar Technology Systems Inc .

I 126-16 Northern Blvd. Flushing, N.Y. 11368
(J) Telephone 212-457-5553

~ I Ship _ 3R Transistor Testers at 569.95 ea. for which I
o I enc lose my check 0 mone y order O. Please ship
a: I C.OD . o.
I- We pay shipping in USA. Dealer inquiries invited.

&l I NAMt:.E _

~ I ADDR ESS. _

{5 I CITY - - - STATE ZIP I
C'? New York State residents add applicable sales tax. IL -'
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testing. Input impedance is 150 ohms. The
model 137 comes complete with two 1.5-volt
AA batteries , operates at 3 volts, and draws 5
mA current. It is priced at $22.50 - Desco
Industries, Inc ., 761 Penarth Avenue, Wal­
nut, CA 91789.

TWIST-ON BNC CONNECTOR , model
203040, has a body leng th of only 1.23
inches, for applications where space is lim­
ited. No solder or special tools are required for
installation. The model 203040 is in one piece
and there are no loose parts. It is designed for
operation in the 0-4 GHz frequency range at
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CONTACT ENHANCER, Tweek, is a fluid de­
signed to reduce contact resistance in low­
power circuits. The better the contact, the
cleaner the signal. Connections treated with
Tweek act as if either the conductivity of the
contacting metal surfaces has increased or
the contact surface area has been multiplied
by a significant factor.

Tweek is a nonconductive fluid that in­
creases conductiv ity on a molecular level
when applied as a thin coating. By filling in
microscopic gaps in a metal-to-metal contact,
Tweek multiplies the apparent contact sur-

CIRCLE 110 ON FREE INFORMATION CARD

faces and decreas es contact resistance .
Among its applications are audio and video
interconnects, phono cartridge and head­
shell pins, antenna connections, computer
connect ions, and battery terminals. It is sold
in 0.5-cc applicator tubes, and the suggested
list price is $15.00 - Umiko, PO Box 5046,
Berkeley, CA 94705. R·E



DESIGNER'S NOTEBOOK
Low-voltage' amplifier ci rcuits

ROBERT GROSSBLATT

6

ICI-<:
1/6 4049

+V

R2
lMEG

ground to just about the supply rail. and
so on. The response of the circuit can be
easily tailored to satisfy a wide range of
circuit conditions.

The gain of that circuit is determined
solely by the ratio of the feedback resistor
(R2) to the input resistor (RI). And the
frequency response is a function of the
input capacitor. Keep this circuit in mind,
it can make life a lot easier when the
output signal for the circuit you're design­
ing needs a bit of amplification. Just
round up three spare inverters and your
problem is solved. The only thing to re-
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FIG. 1
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D IG ITAL AND ANALOG C IRCU ITS EACH

have their own unique set of design prob­
lems. Very often what is a major consid­
eration in one field doesn' t even appear in
the other. There is, however, one problem
that is common to both analog and digital
circuits: the problem of tailoring real
world signals so that they can be handled
by whatever circuitry that is being de­
signed to follow them.

The output of many real-world sensors
(from microphones to keyboards to trans­
ducers) need a certain amount of con­
diti onin g before they can be reliably
processed by either analog or digital cir­
cuitry. One of the most frequent problems
that turns up is that the voltage level com­
ing out of the input device is just too low
to be used by the following circuitry. Be­
cause of that, those signals must be ampli­
fied to a usable level. This month we' ll
look at two general-purpose amplifier cir­
cuits. The first uses a single transistor and
the other a CMOS Ie. Either one can
really come in handy when you're faced
with the problem of low-voltage input sig­
nals. We' II look at the transistor amplifier
f rst.

Transistor amplifier
Figure I shows a simple single-transis­

tor amplifier that can be used anytime you
need a boost for a signal that's in the
microvolt range. That circuit can be as­
sembled from the sort of spare parts that
fall into the cracks of your parts box. Not
only that. but the it uses so few parts that it
takes up less space on a PC-board than an
Ie. In addition, the circuit has a flat fre­
quency response across the audio spec­
trum and a gain of about 100 with the
component values shown. None of the
component values are particularly crit­
ical , therefore a wide range of substitu­
tions can be made w ithout serio usly
affecting the performance of the circuit.

The gain of the circuit can be lowered
by drop-ping the value of feedback resistor
R2. And the capacitor values shown can
be changed if you don't happen to have
those values on hand. Transistor QI is a
small-signal high-gain NPN transistor:
substitutions can be made here as well. A
2N2222 transistor can be used but it will
give you a lower gain than the 2N339l
shown: again it's a matter of trial and error

FIG. 2

on one hand, and how much gain you
need on the other.

The circuit can be used anytime that a
really low input signal needs to be boosted
to a workable level. Anyone who has ever
had to deal with the output level of a
dynamic microphone (in the microvolt
range) will find that little amplifier really
handy because it will boost the mike's
output signal level enough so that it can be
fed into a standard line input. The other
low-voltage amplifier circuit that we will
look at uses CMOS inverters rather than a
single transistor.

CMOS amplifier
The second amplifier circuitis shown

in Fig. 2. It uses threesections of a CMOS
4049 hex inverter IC (but any CMOS in­
verte r can be used). It features a high input
impedance. It also features all the good
things we've come to expect from CMOS:
a wide power-supply range, high noise­
immunity, an output that swings from

member is that the output voltage won' t
be at ground potential when you remove
the input signal. Since we're using the
inverters in a linear mode, the output volt­
age will always return to V/2 (where V is
the supply voltage). If that presents a
problem you can always take care of it
with a capacitor or some other scheme at
the output. R-E

"Dad, tell me about your deprived child­
hood ... 110 computers , videogames .. . "
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Now electronics technicians can get into VCR Servicing quickly and easily

Learn RrofessionalVCR servicing
at home or in your shop

with exclusive videotaped
demonstrations

2600-044

Profe ssion als . Examine it for 15 full
day s, look over the lessons, samp le the
videotape. If you' re not fully satisfied
that this is the kind of trainin g you and
your people need to get into the profit­
able VCR servicing business , return it
for a prompt and full refund, including
postage. Act now, and start adding new
business to your business.

Covers Beta and VHS
systems with actual

.,---~~- instruction on
videotape.

Card Number ExpirationDate _

Signature _

(requiredforcreditcardsales)

The Best Professional
Training

This exclu sive self-study course has
been developed by the professionals at
NRI. NRI has trained more televis ion
techn icians than any other electronics
school! In fact, NRI has consistently
led the way in developin g trou bleshoot­
ing techniques for servicing virtually
every piece of home entertainment Special Introductory Offer
equipment as it appears in the market- This complete VCR training course
place. with two hour videotape is being

Satisfaction Guaranteed offered for a limited time only, on
orders received from this ad, at our low

. .. IS-Day No-Risk introductory price of $ 179 .95. Save
Examination $20 by acting now!

NRI Training For ProCessionals
Send today !or the new ~~I Self- McGraw-Hill Continuing EducationCenter

S~d~C~r~I~~~r::l~~ __32! \~o~~n~W~ne,£S ~l~ _

YES ,Getme st~~ed in profitable NRI NRI Traini.ng For Professionals
• VCR servicing. Rush me my McGraw-HillContinuing

NRI sel.f-study course inVCR Servicing.for • , ~ Education Center
Professionals, ~ u~derstand I.may return Itfor t) !r;r 3939 Wisconsin Avenue
a f~ll refund within 15 days If not completely .'inI" Washington, DC 20016
satisfied, • •
PLEASE SPECIFY TAPEFORMAT DESIRED 0 VHS 0 BETA
Name (please print) _

Company _

Street.L, _

City/Stateflip _

Enclosed ismy 0 check 0 moneyorder for$[79.95(D.C. residentsadd6'k tax) Makecheckpayable toNR[
Charge to 0 VISA 0 MasterCard _

InterbankNumber

Today , there are more than 10 milli on
VCRs in use , with people standing in
line to have them serviced . You can
bring this profitabl e business into your
shop with NRI professional training in
VCR servicing . This top-level training
suppor ts the indu stry' s claim that
the best technicians today are those
who serv ice VCRs .

Integrated Three-Way
Self-Teaching Program
In one integrated program, NRI

gives you a study guide, 9 instructional
unit s, 2 hours of video trainin g tapes
accompanied by a 32-page workbook
that pulls it all together. At home or in
your shop, you 'll cover all the basic
concepts of video recordin g , mechani­
cal and electronic sys tems analyses,
and the latest troub leshooting tech­
niques. Your workbook and instruction­
al unit s also co ntain an abundance of
diagram s, data , and supplementary
material that makes them valuab le addi­
tion s to your serv icing library.

The "How-To" Videotape
Your NRI Action Videocassette uses

every modern communications tech­
nique to make learning fast and easy.
You'll enjoy exper t lectures and see
animation and video graphics tha t make
every point crystal-clear. You' ll follow
the camera eye into the heart of the
VCR as step-by-step servicing tech­
niques are show n. Both electronic and
mechanical troubl eshooting are covered
. . . including everything from com­
plete repl acement and adjustment of the
recording heads to diagnosing micro­
processor control fault s .

Plus Training On All The
New Video Systems

Although your co urse concentrates
on VCR s covering Beta, VHS, and %"
V-Matic co mmerc ial VCRs, NRI also
brings you up to speed in other key
areas . You 'll get tra ining in capacitance
and optical video disc players , projec­
tion TV , and video cameras . All are in­
cluded to make you the complete video
technician. There 's even an optional
fina l examination for NRI' s VCR Pro­
fessional Certificate .
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a en : is i s what tHe a -
designed for.) The living-room

th~ first target-it could automat­
iea I~ when you are at work and warm up before
¥,ou return (but not on weekends). If you have electric
heat. and if your electric company has peak and off­
peak rates. your electric bills could be cut in half by
averaging your power requ irements instead of turning l>

'1J
everything on at once. Remember- any equipment you ~

purchase for energy management or control might be a co
tax credit for you. You' ll have to check your own state's ~
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800Q-FFFF

Address (hex)
000O--07FF
0800--0FFF
100Q-17FF
180Q-1FFF

laws. If you're lucky, you might effec ­
tively cut the cos t of your project in half !

Features of the controller
The und erl yin g des ign goa l for this

co ntroller was a small, inexpensive , yet
powerful control computer with its own
development system. That desig n had to
achieve a successful balance: We wanted
the board size and the cost to be kept
down, yet we still wanted to includ e as
many featu res as we could . However, if
we tried to give the board too many bells
and whis t les , the result ing high cos t
would limit its practical (eco nomica l) ap­
plications , On the other hand , a cos t-co n­
servative approach would result in a board
with only limited applications. Of co urse ,
we searc hed for a happy medium .

The result was a rath er small board
(about 5V2 X 6V2 inches) that has enough
power to do its job at a competitive cos t­
take a look at the controller's features:

. A tot al of 46 inputs and outputs :
Seven hi gh -current , individu all y ad­
dressab le outputs; 7 ind ividuall y ad ­
dressable input s; 2 eight-bit input ports ,
and 2 eight-bit output ports .

.An RS-232 ser ial port : a terminal can
be used for program entry.

. An eight-channel, 8-bit analog -to­
digital co nverter with provisions for dig i­
tal- to-analog conversion .

. A choice of two opera ting systems:
BASIC or Forth . The high-level language
will cut your programming time by 90%.

• An on board EPROM programmer
makes a perm anent co py of your RAM­
based program . .

. A rea l- time cloc k for time-of-day
functions .

. Auto start of ROM-based programs.

.BSR-type remote co ntroller is on a
compan ion power-supply bo ard . That
system communicates to readily available
receiver modul es that you simply plug
into the AC lines . All of the hassles of
stringing wires from the contro ller to the
control point are eliminated.

A closer look
Now that we have an idea of the basic

features of the co ntro ller, let' s discuss
some of the theory behind it. Un for­
tunately, we won' t be able to cover all of
the points tha t we j ust mentio ned this
month-they will be discussed in upcom­
ing insta llments of this article.

We 'll start by describing the micro­
processor and the support circuitry re­
quired to test , debug and program the

(J) basic system . The design wi ll be dis-
~ cussed in enough detail so that even those
6 who are not familiar with microprocessor
g: desig n techniques will be able to get an
~ overview of the orocess . The control com -
m puter' s schematic is shown in Fig. I.
6 The micro processor se lecte d for this
~ project is the Intel 8088-the 16-bit mi-
a: croprocessor that forms the heart of IBM's
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perso nal computer. (Anyone who owns an
IBM PC has a co mplete set of develop­
ment tools for this board .) The 8088 can
be thought of as being made up of two
units. The first is the BIU or Bus Interface
Unit , which prefetches instructions while
the rest of microprocessor (the EU-Ex­
ecution Unit) is working on the current
instruction . Besides speed ing execution,
that has an even more fortuna te (econom­
ical) effec t: Me mory fC 's with access
times as slow as 400 ns will work on the
board .

The bus structu re
The microprocessor is connected to the

memory and I/Othrough the data bus, the
address bus and the control bus . Those
busses are shown in the computer's sche­
matic in Fig . I.

The data bus is the group of eight lines
(D(}-D7) over which data can be transferred
between the micro processor and any
memory or I/O (Input/O utput) device.

The address bus is made up of20 lines ,
so me of whic h are time multipl exed .
Don't worry about now- we 'll get to it
short ly, You should know, however, that
the microprocessor uses the address bus
to select the desired memory address or
I/O device to send data to or receive data
from. That address is represented by the
un iqu e co mbi na t io n of add ress- li ne
states .

We will be concerne d with three lines
of the control bus. The READ (RD) and
WR ITE (WR) lines determine whether the
data is to be transferred to (read by) or
from (written by) the microprocessor on
the bi -direc tiona l data lines. The third
line , 10 1M, is used to distinguish between
a memory access or an I/O access.

The 8088 can address I mega byte (220)
of memo ry with its 20 address lines . If we
use only the lower 16 lines, we can ad­
dress 64K. The 8088 combines the data
bus and the lower eight address lines into
what is called a time-multiplexed bus.
That was done so that the 8088's package
could be kept to 40 pins. The first desig n
quest ion is to decide whe ther to de ­
multiplex the data and address bus or use
it as is . Intel (and others) supports the
multiplexed bus with an extensive range
of prod ucts. Leaving the bus multip lexed
will result in a smaller board that is easy to
layout. (That is one of our design goals .)
However, because of the pop ular ity of the
non-multiplexed bus, peripheral Ie's de­
signed for it are more available and are
less expens ive. Because another of our
des ign goa ls is to des ign a low-cost board,
we must stick to popular components--or
at least ones that we expect to become

. popular. Fortunately, demu ltiplexing the
bus is an easy matter; it requires only a set
of latches . A 74LS373 octal latch (lCl5)
is used . It is enab led by the ALE (Address
Latch Enable) pin of the microprocessor
(pin 25). NoV\ we have 8 high-order ad-

dress lines , AI5-A8, (lC 18 pins 39, 2-8),
and 8 low-order address lines comi ng
from the latch outputs, A7-AO , (lCl5 pins
7, 12,6, 15,5, 16,2,19). We also have 8
bi-directional data lines , AD7-ADO) from
the input side of the latch (lC 18 pins
9-16). Note that the data lines still contain
the multiplexed address -i nformation .
They will con tain data at the time the
appropriate control line (RD or WR) is ac­
tive .

The memory field must be divided into
appropriate banks (or peripheral Ie's). We
must make sure that only a sing le pe­
riphera l IC can be active at anyone time.
If more than one device attempts to place
data on the bi-directional data bus simul­
taneously, a condition known as bus COIl­

tention rises. The result of bus contention
is an undefined bus sta te and, co n­
sequently, undefined operation. Thus the
output of our memory decoder will be a
one-of-N type-only one outpu t will be
active at anyone time . Each of those out­
puts will be connected to the chip-enable
(eE) input of a peripheral Ie.

The selection of the size and type of
memory is heavily influenced by our need
to co nvert our finished program int o
ROM. If we can simply remove a RAM IC
and replace it wi th a pin-compatible
ROM, we will have a compact yet flexible
board . The 2016 2K x 8 RAM and the
2716 2K x 8 EPROM are pin-compati ble,
so they will be used . We also need memo­
IY space for ROM-ed development tools
that can be used durin g the program test­
ing, and an empty socket for the blank
EPROM to be programmed.

Throughout the remaining description
of the board, the highest order address
lines (AI9-AI6) will be ignored . The ad­
dress lines A15-A8 will be called the high­
order address lines. The most significant
high order address line (AI 5) can be used
to chip-select the system ROM . Address
lines A ll and AI2 are used as the inputs to a
74LS l39 one-of-4 decoder (lC I6), which
will be used to chip-select the other mem­
ory Ie's. We have mapped our syste m
ROM and 4 memory sockets uniquely
into the 64K address space . Table I shows

TABLE 1-MEMORY MAP

Ie /Function
1C1 21RAM
IC10lRAM
IC13/ROM
IC14/ROM and
EPROM pro-

gramming
socket

IC9/System
ROM

a memory map of our system. Note that
AI5 is inverted by ICI9 to select the system
ROM and that the one-of-4 decoder
(lC I6) is qual ified by IC I7-d: when A15

and the IO/M lines are low, a memory-field
operation is indicated .
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When the 8088 is reset, it will begin
exec utio n at add res s FFFF0H . Th at
means our system ROM should occupy
the highest memory position . (Remember
that we're not decoding the highest-order
address lines, so that when the 8088 looks
at address FFFF0, it will see the system
ROM.

EPROM programming
Programming the 2716 EPROM is a

simple matter. The programming voltage
may be applied as a DC voltage to pin 21,
the V I' /' pin. The address and data must be
stab ilized for 50 milliseconds, and during
that time , a single TIL-level pulse is ap­
plied to the CElPGM pin (pin 18). (It is
pulsed from low to high .)

Rather than the more usual method of
surro unding the EPROM be ing pro­
grammed with a bi-directional Iat ch, the
address and data informat ion wi ll be

taken directly from stabilized address and
data busses. The disadvantage of our ap­
proach is that the microprocessor cannot
be doing anything else during that 50-m s
interval when the busses are stabilized­
including timing the 50 milliseconds. We
will have to use a hardware timer. The
advantage s of our method are fewer com­
ponents, software simplicity, and a small
board size. (Figures 2 and 3 show full­
sized foil patterns for the double-sided
pr inte d- circui t co mpute r board . The
power supply for the computer is con­
tained on a second board. We 'll talk about
that board in a future installment of this
article .) In fact, the EPROM programmer
is completely invisible to the software­
the EPROM appears to the operator as a
very slow-to-write RAM-like device.

We will operate the 2716 from the mi­
croprocesso r bus by externally qualifying
RD and cs with lCl7-a. The output of that

OR gate is applied to the 2716 00 pin (pin
20).

The 2716's CE/ pGM line (pin 18) will be
normall y low and go high whenever cs
and WR are true. Those two signals (at
lC20, pins I and 2) are the trigger condi­
tions for the 74L S123 50-ms one shot
whose output (lC20, pin 4) is connected
to the 8088 RDY input and the 2716 cs t
PGM input. Whenever the RDY line is low,
the 8088 inserts wait states into the cur­
rent microprocessor instruction. The wait
state holds the current bus status (for 50
ms, as determined by C14 and RIO) until
the RDY line is returned high.

The specifica tions for the programm ing
voltage are +25 ± .5 volts DC at 30 mil­
liamps. We have found that reliable pro­
grammi ng ca n be ac hieved w ith a
programming voltage as low as 22 volts .
(A programming voltage .of 24 volts has
worked well for us.) The maximum Vpp
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FIG. 3-THE SOLDER SIDE of the computer printed-circuit board .

voltage specification is an extremely im­
portant one to follow. We met up with
disaster with a programming voltage of 26
volts. If the Vpp voltage is exceeded even
fo r a few nanoseconds , the EPROM will
fry! That means that the Vpp supply must
not overshoot durin g turn-on or turn -off.
Because we need to control the ramp- on
and -off characteri stic s we will use a
power supply design tha t always swi tches
the supply on and off for each byte pro­
grammed. (The switching supply makes
the control computer more versat ile be­
c au se it a llows yo u to u se o t her
EPROM 's-for example the 2732- that
require a switched Vp p supply. The 2716
doesn 't requ ire a switched supply.) That

. switching programming supply is located
on the separate power supply board. We'll
discuss that circuit and its con structi on in
a future part of this article.

Programming an EPROM invo lves

only setting appropriate locations to " 0."
A fully erased EPRO M has all of its mem-
my locations filled with l' s. .

The time will come-either because of
a programming mistake or because you no
longer need a particular program-that
you' ll want to erase your programmed
EPROM. You can erase the EPROM 's by
exposi ng them to ultraviolet light. Direct
sunlight will erase an EPROM in about a
week. Room-level fluorescent light will
erase an EPROM in about 3 years . (Al­
thou gh that' s not an effic ie nt eras ure
method , it is still a good idea to cover the
window with a label to block out room!
sun light .) A commercial EPROM erase r
is simply a source of ultraviolet (UV) light
that irradiates the EPROM. You can make
one yours elf with a Ge nera l Electric
GISTS 18-inch germ icidal bulb in a con­
ventional fluore scent- lamp hold er. Do
not look into the bu lb when it is on . The

light is much more intense than it appears
and quickl y damages the eyes. Place the
EPROMS to be erased within one inch of
the bulb and leave it on for 10-15 minute s.
That should change all the bit s in the
EPROM to I's . .

The microprocessor requires a system
clock signal, which we obtain with a con­
ventio na l TTL-typ e cr yst a l osc ill ator
(lCI9 , XTALl, and other assoc iated com­
ponents). The frequency of the clock is
4 .00 MHz, even though the 8088 could
run at 5 MHz. The 33% duty-cycle con­
stra int on the clock signal would require
either a spec ial clock generator or addi­
tiona l TIL chip s.

A reset pulse is also required by the
8088 , which we generate by using one­
half of a 74LS I23 (lC20-a) dur ing power­
up or whenever the reset line is grounded
and released .

continued on page 94

»
"U
:Xl
r=

51



est ..

(J)

~ Don't settle for less. Especiallywhen it comes to
~ electronics training...because everything else inyour life
~ may depend onItThat's why you ought to pickeIE!
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pressure to keep up.. .no slow
learners to hold you back If you're
a beginner, you start with the .
basics. If you already know some
electronics, you move ahead to
your own level.
Enjoy the promptness of CIE's
"same day" gradmg cycle.

When we receive your lesson
before noon Monday through
Saturday, we grade it and mail it
back -the same day. You find out
quickly how well you're doing.
Progress to an Associate
Degree, an FCC License,
or both,

One of the best credentials you
can have in electronics - or any
other career field - is a college
degree.That's why CIEgives you the
opportunity to earn an Associate in
Applied Science in Electronics
Engineering Technology. Any CIE
career course can offer you credit
toward the degree... more than half
the number needed in some cases.

You can also prepare for the
government-administered FCC
( Federal Communications Commis­
sion) Radiotelephone License,
General Class.Itcan be a real mark in
your favor.. .government-certified
proof of your specific knowledge
and skills.
Send for more details and a
FREE school catalog.

Mail the card today. If it's gone,
cut out and mail the coupon. You'll
get a FREE school catalog plus com­
plete information on independent
home study. For your convenience,
we'll try to have a CIE representa­
tive contact you to answer any
questions you may have.

Mail the card or the coupon or
write CIE (mentioning the name
and date of this magazine) at:
1776 East 17th Street, Cleveland,
Ohio 44114.

------__State Zip

YES.. .I want the best of everything! Send me my FREE CIE school catalog.. .
including detai ls about the Associate Degree program...plus my FREE package
of home study information.

Check box for G.\. Bill bulletin on Educatio nal Benefits: 0 Veteran 0 Active Duty

Our specialists offer you
personal attention.

Sometimes, you may even have
a question about a specific lesson.
Fine. Write it.down and mail it in.
Our experts will answer you
promptly in writing. And the answer
you get becomes a part of your
permanent reference file.You. may
find this even better than having a
classroom teacher.

Pick the pace that's right
for you.

CIE und erstands people need to
learn at their own pace. There's no

Learning Laboratory and build
your own securi ty control device
from a kit Continue your education
with ClE's Microprocessor Training
Laboratory. You'll build a working
microprocessor "from scratch" and
learn how to program and interface
it with displays, memories,
switches, and more.

r - - - - - - - - - - -- - - - - ­RE-82• C IE Cleveland Institute of Electronics, Inc.
1776 E a s t 17th S t r e e t , C le v eland, O ru o 44114I Accred ited Member Nat iona l Home Stud y Coun ci l

•I
• Print Name

• Address Apt

City _I Age Area Code /Phone No.__ / _

• MAIL TODAY!

•

You've probably seen
advertisements from other
electronics schools. Maybe
you think they're all the
same. They're not!

Meet the Electronics
Specialists.

When you pick an electronics
schoo l, you're getting ready to
invest some time and money. And
your who le future depends on the
educat ion you get in return.

That's why it makes so much
sense to go with number one...
with the specialists ...with ClE!
There's no such thing as
bargain education.

Ifyou talked with some of our
graduates, chances are you'd find a
lot of them shopped around for their
training. Not for the lowest priced
but for the best. They pretty much
knew what was available when they
picked CIE as number one.

We don't promise you the
moon. We do promise you a proven
way to build valuable career skills.
The CIE facuIty and staff are dedi­
cated to that. When you graduate,
your diploma shows employers you
know what you're about. Today, it's
pretty hard to put a pr ice on that.
Because we're specialists, we
have to stay ahead.

At CIE, we've got a position of
leadership to maintain. Here are
some of the ways we hang onto it...
Our step-by-step Iearnlng
includes "hands-on" training.

.At CIE, we believe theory is
important. And our famous Auto­
Programmed" Lessons teach you
the principles in logical steps.

But professionals need more
than theory. That's why several of
our courses get you started fast with
"hands-on" training. Depending on
your course selection, you could
start with ClE's Personal Training
Laboratory, including multimeter.
Then, progress to the Digital



Part 2 IN TH E FIRST PART OF

this article we showed
you how to build the video test generator.
However, due to space limit ations, we
could not show you Figs. 6-11; As prom­
ised, those appear this month . Now it's
time to check out the unit and learn how to
'use it.

Checkout and alignment
Once you're sure that all the circuit

connections are OK and that there are no
inadvertent shorts to the chassis, you can
apply power. Check the power-supply
voltages and verify proper outputs . If the
voltages are not correct, be sure to rectify
the prob lem before proceeding .

Set 51 to the EXT position. Connect an
oscilloscope to TP I and trigger the scope

from TP9 (or the horizontal-rate output
from J4 on the front panel). Adjust the
sco pe unt il the display shows approx ­
imately one line of video as depicted in
Fig . 12. Be sure that the scope is DC­
coupled. because you want to adjust R2
and R3 unti l the blankin g level is at zero
volts, and the peak-to-peak amplitude of
the signal is two volts. Now set 5 1 to the
UP/DOWN STEP position. and adjust R5
until the blankin g level is aga in at zero.

At this point you should verify that the
up/down-step and the gray-level signals
resemb le those shown in Fig . I. The gray
level should be selectable (8 levels) by
momentarily pushing 5 2. When 52 is
held closed, the generator should "walk
through" the gray levels successively.

The next step is to align the multiburst

genera tor. To do that , set 51 to the MULTI ­

BURST position. Put the scope probe on
test-point TPI , and trigger the scope from
TP6. Adjus t R34 until the signal on the
scope is about 500 kHz. Then, trigger the
sco pe from TP5 and adj ust R36 for I
MHz. Continue in a similar manner with
the other test points , adjusting for the fre­
quencies (at TP I) shown in Table I.

Leave the probe on TPI and trigger
from the HORIZO NTAL RATE jack (or TP9 )
again. Verify that the multiburst signal
looks like the one shown in Fig. I. Next,
place the scope probe on TP7 (with the
sco pe set to trigger internally). Adjust

. R52 for the best-looking sinewave .
You are now ready to align the RF sec­

tion . Using 75-ohm coaxial cable, con­
nect a TV to J2 ( RF OUT). Be sure to use

Build this low-cost, general-purpose
video test generator and service
TV receivers, video amplifiers,
monitors, VCR's, and other video
equipment.
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FIG. 6-THE BOARD B component-side fall pattern is shown here reduced 50 percent.

I' 7-5/8 INCHES ,[

FIG.7-THE ~OARD B solder-side fo il pattern is shown here, also reduced 50 percent.
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be , and then compar ing that to the actual
output for any deviations, you can locate
the causes of many prob lem s.

In this sec tion, we ' ll first discuss some
of the prob lems and distortions co m­
monly found in video equipment and sys­
tems and how they can be identified using
one or more test signal(s). Some of the
problems are pec uliar to a particular class
of equipme nt (rece ivers, for exa mp le),
and some may be found in most or all
types of video gear, including receivers ,
videocassette recorde rs (VCR's), d is­
tribution amps , repeaters , switches, rout­
ing sys tems, etc . After we look at some of
the common prob lem s, we ' ll address the
subjec t of interfacing for the purpo se of
gen-Iocking and , finally, we' ll look at the
externa l digital video input. .

To begin, let' s consider poor frequency
response: That is a genera l class of distor­
tions which we must break up into dif­
ferent cases for closer examination. We' ll
start by saying that the video signal has a
wide bandwidth (from DC to 4 MH z) and
all that spectrum plays an important part .

Low-frequen cy di st ort ions usu a lly
show up as gradua l pic ture-s ha d ing
changes, typically right after an abrupt
scene change. The problem can be caused
by a poor DC-restoration circu it some­
wherein the video cha in. Power-line hum
can also cause a simi lar, gradua l shading
change . To test for that situation, do the
following: Place the test generator in ei­
ther the up/down-step or the gray-level
mode . Depress and hold 52, the auto-step
button; That sends gray-level changes to
the system under test at a I-Hz rate . Trig­
ger your osc illosco pe from the vertical­

.rate jack and obse rve the sys tem output
(DC coupl ed ). If ' the bl an kin g level
change s, then low-frequency distortion
exists . A goo d companion check for prob­
lem s in this part of the spectrum is to use
the gray-level mode at its highest level
(maximum white). Ob serve the sys tem
output on a DC-coupled osci lloscope ~t a
sweep rate of about 30-Hz, so that two or
three fields are visible. Distortion will
cause a tilt to the signa l such that the sync
tips within the vertical-blanking interval
are not at the same level as those dur ing
the active port ion of the picture . And the
entire scope display will have a sawtoo th
component to it. That problem is most
frequently caused by insufficien tly sized
coupling capacitors betwee n stages of a
video chain or between stages of indiv id­
ual amplifiers.

Mid- and high- frequency distortions
cause problems ranging from simple left/
right shading changes to loss of picture
detail or image ringi ng . To test for that
problem use the mult iburst signal. Ob­
serve the output of the system under test at
the horizontal rate . If the white-flag por­
tion of the multiburst test signal is tilted ,
mid -fr eq uency d istortion is indicated .
Higher-frequency problems show up as

Using the video test generator
The video test genera tor is used , in

general, as the source of video reference
signals. The outpu t of the generator is
connected to the device or sys tem under
test, and the output from that device or
system is observed on an osci lloscope . By
knowing what the system 's outpu t should

L2 until the 1500-Hz tone is heard.
The last step is to accurately adjust the

frequency of the master osci llator. The
best way to do that is to use a frequency
counter at TP I4 , and adjust C2 2 until the
co unter rea ds 3. 579545 MHz. Alte r­
natively, you can adjust C2 2 by using the
TV; Set 5 I to the CLR BARS posi tion and
turn C22 unt il the co lor locks in . That
meth od is less acc urate than using a fre­
que ncy counter. Whe ther that is acce pt­
able depends on your app lication.

TABLE1

Adjustment Frequency
(at TP1)

R34 500 kHz
R36 1 MHz
R38 2 MHz
R40 3 MHz
R42 3.58 MHz

Scope
trigger

TP6
TP5
TP4
TP3
TP2

o

•

the 75-ohm input of the TV or use a balun
for imped ance matchin g , if necessary. Set
the TV tuner to cha nnel 3, put the fine
tunin g at mid-range , and disable the AFT
if possibl e . Adjust coi l LI (with a noncon­
ductive tool) until the best display ap­
pears . Rotate 5 1 throu gh 6 position s
(don' t worry abou t the EXT position) and
check all signals for proper display. At
this po int, don't be concerned if there is
no color on the co lor-bar display. Place 53
in the INTern al-audio position and adjust
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Card- Function
edge pin

1 GREEN LSB IN (20)
2 VERT RESET CONTROL IN
3 BLUE MSB IN (22)

4 HORIZ RESET IN
5 GREEN MSB IN (22)

6 GROUND
7 GREEN 21 IN
8 GROUND
9 BLUE2' IN

10 GROUND
11 RED LSB IN (2°)
12 GROUND
13 RED 21 IN
14 GROUND
15 EXT AUDIO IN
16 GROUND
17 COMPOSITE SYNC OUT
18 GROUND
19 BLUE LSB IN (20)
20 GROUND
21 RED MSB IN (22)

22 GROUND
23 BURST GATE OUT
24 GROUND
25 + 5 VDC (10 rnA) OUT
26 GROUND
27 BLANKING OUT
28 GROUND
29 HORIZ DRIVE OUT
30 GROUND
31 VERT DRIVE OUT
32 GROUND
33 VERT RESET IN
34 GROUND

TABLE 2

mon distortion in video sys tems . It is
characterized by loss of deta il at some
gray levels. To test for that condi tion, use
the up/down step test signa l and verify that
all steps are of equal magni tude in both
asce nding and descending directions . In­
crease the vertica l gai n of your sco pe
when doing this test. Also. check the step
transitions for overshoo t or round comers.

Scan non-linearit y in receive rs and
monit ors is best tested using the hatch­
and dot - pattern signals. Equidistant spac­
ing within each axis as viewed on the
screen indicates proper scanning . Those
two signals also serve well for color-con­
vergence adjustments; of co urse, the
alignment should attempt to achieve all
white dots and lines'.

While we are on the subject of rece iver/
monit or alignment it is worthwhile men­
tionin g the use of the up/down step signal
agai n. A properly operating receiver or
monit or should easi ly reso lve all eight of
the gray-level steps contained in the sig­
nal. That' s a quick check and should indi­
cate if further testing is ca lled for.

The color-bars signal provides the stan­
dard six colors (three primary and three
complementary) in order of asce nding lu­
minance level (blue , red , magenta , gree n,
cyan. yellow). Th at signal is prim ar ily
used for subje ctive sys tem evaluation , as
well as for adjustment of rece ivers. But if
you have access to a vectorscope, the

continued 0 11 page 139
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adjusted VC R. The output signal from the
VCR may surprise you- it is a resu lt of
the vario us compromises that are made in
its design .

Amplifier non-linearity is another com-

••••

JU24_......,'--_~

Sl MODE

117VAC

JU31
JU32
JU30
JU33 ,

JU37

amplified or attenuated burst packets. The
multi burs t test signal is versa tile and con ­
venient. It will give a quick indication of
sys tem performance. An interesting exer­
cise is to apply this signal to a properly

FIG.9-BOARD A : OFF-BOARD PARTSPLACEMENT and jumper diagram. Note that besides the 37 on­
board jumpers, there are also 26 inter-board signal jumpers as well as +5V and ground inte r-board
jumpers.

FIG. 8-BOARD A: ON-BOARD PARTS-PLACEMENT. When installing components, be sure to watch
the polarity of the diodes, transistors, electrolytic capacitors, and other polarized components.
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80 COLUMN PRINTER SALE-$149.00*

PRDTECTD

are

Double
Immediate Replacement

Warranty
We have doubled th e no rmal 90 day war­
ranty to 180 days. Therefore if yo ur
prin ter fa ils w ithin " 180 days" fr om the
date o f pur ch ase yo u simply send yo ur
printer to us via Uni ted Parcel Service,
prepai d. We wil l IMMEDIATELY send yo u
a repl acement pri nte r at no charg e,
prepa id. Thi s wa rranty , once aga in,
p r o v e s t ha t WE LOVE O U R
CUSTOMERS'

PARALLEL INTERFACES
For VIC·20 and COM·64-$49.00

For All Apple Computers-$79.00
NOTE: Ot her prin ter int er faces
availab le at co mputer sto res'

Superior Quality
SUPER HIGH SPEED-160 CPS

COMSTAR T/F 15'h"
PRINTER-$579.00

SUPER HIGH SPEED COMSTA R TtF
15'1, ' PRINTER has al l th e featu res of the
SUPER HIGH SPEED COMSTA R TtF 10"
PRIN TER pl us a 15';' '' ca rr iage and mor e
powerf ul elect ron ics to handle larger
ledger busi ness for ms' Exclu sive bot tom
pape r teed l l

ENTERPRIZES (WE LOVE OUR CUSTOMERS)

BOX 550, BARRINGTON, ILLINOIS 60010
Phone 3121382·5244 to order

and special charac ters. p lus 2K of user
de f inab le charac ters! Th e COMSTA R TtF
SUPER-lOX PRINTER was Rat ed NO.1 by
" Popular Sc ience Magazine." It g ives you
pr int qual ity and fea tures foun d on
pri nte rs costi ng twi ce as mu ch " (Cen­
troni cs Parall el Int er face) (Bet te r than Ep­
sonrx 80).

Premium Quality-120 CPS
COMSTAR T/F SUPER·15'h"

PRINTER-$379.00
COMSTA R TtF SUPER 15'/," PRINTE R
has all th e features of th e CO MSTA R TtF
SUPER-l OX PRINTER plus a 15'/, ' ca r­
riage and more powerf ul elec tro nics
co mponents to handle large iedger
busin ess fo rms! (Be tter th an Epson FX
100).

Superior Quality
SUPER HIGH SPEED-160 CPS

COMSTAR T/F 10"
PRINTER-$489.00

SUPER HIGH SPEED COMSTA R TtF
(Tracto r Fri ct ion) PRINTER has all th e
features of th e COMSTA R SUPER-lO X
PRINTER plu s SUPER HIGH SPEED
PRINTING-160 CPS, 100% duty cyc le,
8K buffer, diverse cha racter font s,
spec ial symbo ls and tru e decenders , ver­
ti c al and hori zontal tab s. RED HOT
BUSINESS PRINTER at an unb eli evabl e
low price ! ! (Seri al or Cent ron ics Parall el
Int erf ace)

1- - - - - - - --- --- - ------------·1
1Add $17.50 for shipping, handlin g and insurance. WE DO NOT EXPORT I
1TO OTHER COUNTRIES EXCEPT CANADA. 1
1Enclose Cashiers Check, Money Order or Personal Check. Allow 14 days 1
1

for delivery, 2 to 7 days for phone orders, 1 day express mail ! Canada I
orders must be in U.S. doll ars. VISA - MASTER CARD ACCEPTED. We

1ship C.O.D. 1..--------------------------,1
SUPER.10" ABCCEFGH 1: JI<L.MNOPQRSTUVW XV Z

ABCDEFGt-II.JKLMNOPClRSTUVWXYZ 1 2 3 4 e 6 7 B 9 0
CIRCLE 51 ON FREE INFORMATION CARD

*STX·80 COLUMN
PRINTER-$149.00

Prin ts ful l 80 co lumn s. Supe r si lent
ope rat io n, 60 CPS, prints Hi- resoluti on
graphi cs and block grap hics, ex panded
c ha rac ter se t, exce ptio na l ly c lea r
characters, fant asti c print qual ity , uses
inexpen si ve th erm al paperI Best th erm al
pr in ter in th e U.S.A .! (Ce nt ronics Parall el
Int erface).

* *DELUXE COMSTAR T/F
80 CPS PRINTER-$199.00

The COMSTAR TtF (Tracto r Fri cti on )
PRINTER is. except io nal ly versa t ile. It
print s 8'/," x 11" sta nda rd size sing le
sheet st ati on ary or co nt inuo us feed co m­
puter paper. Bi-di recti on al, impact do t
matri x, 80 CPS, 224 characte rs . (Cen­
tr oni cs Parall el Int erface).

Premium Quali ty-120 CPS
COMSTAR T/F SUPER·10X

PRINTER-$289.00
COMSTAR TtF (Trac to r Fri cti on ) SUPER­
lOX PRINTER gives yo u all th e features
of th e COMSTAR TtF PRINTER plu s a
10" carr iage, 120 CPS , 9 x 9 dot matri x
with do ub le st rike ca pabil ity for Hi x 18
dot matri x (near let ter qu ality), high
resolut ion bit image (120 x 144 dot
mat ri x), und erl ining, back spa cing , left
and rig ht margin se t t ings, tru e lower
decend ers with super and subscripts ,
print s sta nda rd, ital ic , bl ock graphics

60
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It's not what the advertisements say that you should watch out for- it's what they don't say!
Here's some things you should look out for if you want to avoid "getting stuck."

Don't Get Stuck

s on'WAR E IS ONE OF TH E FEW TH INGS SOLD IN THI S COUNTRY

that is not guaran teed to do the job you expected or paid for.
Unfortunatel y, software advertising-and in many instances the
newspaper and magazine reviews of the software-has some­
thing in common with the pitch used to sell Indian Snake Oil.
Youknow: " Two slugs of the stuff will cure everything from 'the
vapors' to Saint Vitus's dance."

The difficulty with much of the software sold for personal
computers is that the user is rarely told what it doesn't do ; and
often, the very thing it doesn 't do is the reason why you pur­
chased the software in the first place. It often appears that
software advertising works on the principle that if you make an
almost endless list of claims for a particular software-all of
which are true-the user will infer that it will also do other
things.

When it comes to software not doing what the user expects, it
doesn ' t matter whether it's a small $20 software package from
someone running a part -time business from the kitchen table or a
program from one of the " major" houses whose software prices
start somewhere around $500 and head for the stratosphere . The
object of both enterprises is to sell software, and as long as they
don 't make an unsubstantiated claim the " missing" perfor­
mance is your problem , not theirs .

HERB FRIEDMAN

We're going to look at some of the " missing" features or
unusual performance we 've run across when testing software for
coverage in Radio-Electronics. To avoid embarrassing anyone
we're not going to name brands or mention names: instead we' ll
give you an idea of the kind of problems to look for. Often, what
bugs us will be of absolutely no concern to you because you have
no need for that feature . But maybe our discoveries will give you
an insight into what to look for in the software you 're interested
in.

Sorting problems
A " sort" has always plagued low-cost personal -computer

software . A few years back one of the major software suppliers
came out with a rather good mailing list that had only one
substantial problem: it took nominally 20 minutes to sort (alpha­
betize) 100 names and addresses. That was never mentioned in
the advertising or even in the reviews . Several years later a few
magazine columnists got up their courage and mentioned the
long sort. But that was about 12 months after the software had
been replaced with a mailing list that could sort 500 names in
under 15 seconds-and even that 's not fast.

Well, you would assume that programmers have finally learn­
ed how to write a sort program . Not so! A recent mini-database



the program was written in BASIC , and really consisted of three
separate programs that auto-loaded each other.

Now there is nothing wrong with BASIC-some truly grea t
software is written in BASIC-but BASIC is very fussy about
error trappin g. First it turned out there were a few unusual
conditions durin g data entry when the errors were not trapped:
The program closed the files and recycled from the beginnin g: no
real loss but it's very time consuming and frustrating . But the
sort program was even worse. A mistake in the keyboard entry
could produce a RESET to BASIC . with all the files on the disk
remaining open. In our usual error-trapping tests, the software
worked well: it was the unusual error that crashed the program­
but error trapping is supposed to catch everything.

THE STANDARD against which all others are compared, WordStar, from
Micropro, is cons idered to be among the most complete word processors
on the market.

Graphics
Graphi cs software is another award-winner at crea ting prob­

lems: and we have a good number of examples to keep you on
your toes. First . there' s the software house with an absolute ly
superb budget-priced graphics program that 's suitable for use in
school for instruction in graphics: it's also excellent for home­
and-family and sma ll business usc . The problem is that the
printer routines are not standard and just a fewof the latest model
printers will print the graphic display. Unfortunately. unless the
salesperson that you are dea ling with is an expert, you' re not
going to find out about the print ing problem until after you
purchase the software and take it home.

Then we have a superb graphic program that makes those
multi-function charts you see in the IBM advertisements . The
problem here is that the programmer did not know or realize that
the printer for which it was spec ifically written came in two
models. One printer simply zipped through the print: the other
would put a single tick on the paper. then return the print head to
the left hand edge of the paper. move it across the page to the
position for the next tick. then return to the left, and continue to
repeat the process unti l the print was made . A simple six-bar
graph took almost 30 minutes to print. and we could hear the

Databases
Our third problem came up with a rather decent database­

management sys tem that impre. sed us because it wasn't neces­
sary to take a course in programmin g to use it. Naturall y, it
claimed to outperform Ashton-Tate 's (9929 West Jefferson Bou­
levard, Culver City. CA 90230) dBase 1/. (For competition.
dBase 1/ is to database management what Won/Star is to word
processing.) The problems we ran into were due to the fact that

viewed. Either way. if you're into multi-page documents, that is
almost a must-have feature: but few advert isements state clearly
whether a word processor has a page break, and even fewer tell
you what form it takes. One program displays the page format ­
ting in graphics that zips through so fast that if you blink you' ll
will miss two pages.

Word processing
Whene ver Radio-Electronics runs an article on word process­

ing in which we make any reference whatsoever to Microl'ros
(33 San Pablo Ave, San Rafael , CA 94903) Won/Star, we invar­
iably get mail from software supplie rs to the effect their software
i better. (For some reason saying WordStar is like waving a red
flag at a bull. ) Two recent responses illustrate the difficulty we
have in selecting software for coverage . The first "better than
WordStar word processor" came with a 140-page reference man­
ual and a 256-page book on how the program was developed .
(Right away we knew we were in for trouble becau se of the
principle: "The thinner the doc umentation the better the pro­
gram ." A tutorial should not be necessary for genera l use.)

The truth is tha t the software was dynamite-actually, more
like slightly damp dynamite. While it had almost every feature
one could think of, it automatically stored each page on the disk .
In order to re-read what had been written vou had to go into a
review mode and search through each page .Also, if yo~decided
to chan ge a word or character. you had to enter a review mode ,
find the desired page , edit the cha nge, and then the page was
saved as a new page- leaving you with both the old page and the
I~ew page. Unlike CP/M systems. which make one automatic
backup. if you edi t a page five times you have five disk files. one
for each page . By the sixth page you will probably be climbing
the walls.

Now the "automatic page save" was never mentioned in the
advertisements. It is. in fact. a carryback to the old dedica ted
word processors that were intended for the preparation of busi­
ness letters. You get a lot of work out of the typing pool with
auto-saves at the end of the letter, but persona l computers are
rarely used for that kind of work . The people who wrote the
program had their training on the older word processors and
simpl y did not know it wasn't right for personal computers . But
the user did not know about the" page save" feature until he or
she owned the software .

Another respondent pointed out to us that his word processor,
which cost almost three times as much as WordStar (and that
piece of software has never been called " inexpensive" to begin
with) was better. and provided a long check list of features to
prove the point . Comparing the two feature for feature. they were
almo st identical, except that the competitor's product could do a
screen print-the screen display could be printed exactly as

.shown (which WordStar cannot do). But the competition did not
have a "page break, " a line across the screen that shows where
one page ends and another begins .

While a screen print is a much desired feature. in this day and
age there is no excuse for new word-process ing software not to
have a page break so a user can quickl y check and edit a multi­
page document. And we don't mean a page break called up by
exit ing the edit mode and loading a view or review mode-we
mean an on-screen page break . When you' re paying " big bucks"
for software you' re entit led to all the modern features.

OK, we'll compromise: for inexpen sive software a "view
mode" page break is all right if it shows the page number being

filing system, intended primaril y for cataloging, which can lo­
cate random inform ation before your finger gets off the RET UR N

key. takes just short of 9 minute s to sort two entries (that's
correct , two entries ). It has some form of " breakthrough in the
state of the sorting art" whose speed increases with the number
of entries. If you have 500 entries the sort zips through and in
seconds everything is alphabetized. But if you have maybe five or
ten entries you could prepare lunch while waiting for the sort to
finish.

Now you might think that low cost is the reason for sloppy
software . That's not necessarily true. Price often has no relation ­
ship to sloppy programming or missing features. Three relatively
expensive programs, that cost from $200 to almost $ 1000 prove
that price does not go hand in hand with a program' s perfor­
mance or conveniences.



head-positioning motor start to slow down from the excess ive
back-and -forth motion.

Another graphics program had everything going for it: price,
performa nce, ease of use . It was a really nice little program. We
wanted to use on~ of its graphs to illustrate how it worked.
Typically, we run articles through a printer buffer to free the
computer for other work, particularly when we' re processing
graphics-which can seemingly tie up the computer forever.
Low and behold the whole right column of the display didn' t
print when using our regular printer buffer. Whether the problem
was in the software on the buffer we didn' t take time to uncover.
Suffice to say, if you do graphics and you use a printer buffer as a
matter of course , make certain the buffer and the software work
with each other, or disconnect the buffer.

It doe sn't take big , expensive software to give you heartburn .
When evaluating software we often have to transfer the program
from one computer to another. That is generally done through a
"null modem" at 4800 to 9600 baud; anything slower and we
would fall asleep waiting . When we were evaluating software for
a particular computer we were limited to transfers at 1200 baud
maximum. So we tried some very inexpensive software that
claimed it would allow us to do the job at 9600 baud . Only after
getting the software did we discover we also had to make a
somewhat sophisticated modification to the computer. We had
had enough troub le getting that computer to run; there was no
way we were going into its guts and mess around with the circuit.

The thin g was that the software was so cheap that it didn 't pay
to send it back through the whole insurance and return -receipt
hassle. (We have to wonder how manv others didn't return the
software for the same reason .) •

We've had severa l exper iences with software it didn't pay to
return. Often , they involve a "screen dump"-a means to print
hardcopy of exactly what appears on the screen .

From the early days of personal computing we have had the
luxury of the NEWDOS "JKL" screen dump. For those of you
not famil iar with Radio Shack computers using the NEWDOS
opera ting sys tem, by simply pres sing the JKL keys simul­
taneously the user gets a print of what appears on the screen ,
often with some degree of graphics representation. (It depend s
on the printer.) We have evaluated many " screen-dump" rou­
tines that profess to print exactly what you see on the screen.
Unfortun ately, they often turn out to be BASIC subroutines that
must be appended to BASIC programs. If the BASIC program
runs and produces a screen display, then the routine dump s the
screen to the printer. On the other hand , if you were writing the
program and wanted a quick screen-dump (instead of a listin g) it
doesn't work ; the screen-dump must be part of the program.

Another variation of the screen-dump is software that can be
integrated with disk BASIC to run as a command file . The
problem is that the instant it's called up as a command file it
prints exactly what's on the scree n, which is usually the screen
prompt and the command line for the program-that's all. If you
need screen-dump software, doublecheck on whether it will
work when you need it, even for word processing .

Another thing to watch out for is that the software you pur­
chase is convenient and acc urate. First , let 's look at con­
venience . We had heard about what was supposed to be an
absolute ly spectacular income-tax package that had all the major
and most of the minor schedules . So we assumed that some
Radio-Electronics readers with their own business would be
interested. The program was fantastic , a magnificent job. The
only problem was the printout, which was in an electro nic
spreads heet format that had to be laboriously transferred by hand
to the Internal Revenue Service forms. Income-tax software
should really print on the IRS form s, most of which are generally
available in tractor feed for those of you who are accountants or
do tax preparation.

Admittedly, some electronic spreadsheet programmers (for
that' s what they are) are skilled artists ; we have seen spreadsheet
work that the software house that sells the program claims cannot

SUPERCALC, from Sorclm (405 Aldo Ave., Santa Clara, CA 95050) Is one of
the better electronl~ spreadsheets currently availa ble.

be done. There are spreadsheets for ju st about everything under
the sun, even complete payroll systems that include formatted
printout for paychecks and W2 form s. We have also seen
spreadsheets that are simply wrong . (In fact, for some three years
the" tutorial " software supplied with one of the spreadsheets had
an account ing error.) We were once demonstrating an IRA retire­
merit spreadsheet that had received many favorable reviews when
a financial planner in the audience rose to claim the demon stra­
tion was defective because an annuity value was substantially in
error. Now the formula was so long that it literally ran off the
screen, but the financial advisors in the audience whipped out
their calculators and after almost 30 minute 's effort established
that not only was the retiremen t formula incorrect. but so was the
compound- interest income formula.

That taught us a good point: namely, before using any cal­
culating software check it out with values you know to be correct.
(And if you don't know, ask an expert .) .

Finally, consider whether the software really makes your life
or work any easier. Sometimes the effort isn 't worth the result­
and you rarely find out about that until you run the software. Our
introduction to unnecessarily expanding the workload was a
family income-tax program that made the user go through every
single entry : there was no way to skip over any of the screen
prompts. In our evaluation we did the income tax for a college
student whose ent ire income was on a W2, with no interest or
dividend s. It could have been written up on IRS form 1040-EZ in
about 5 minutes. Some 50 minute s later we managed to get it
through the income-tax program, after constantly pressing EN­

T ER (no value) in response to prompts. And then the final tax was
in error; by just a few pennies, but nevertheless it did not agree
with the tax tables.

By the way, the tax programs offer an interesting thought. In
order to keep up with the changes in the tax rates, forms, and
laws it's generally necessary to purchase yearly update s. If you
add the cost of the updates to the cost of the basic software, and
consider that the program is good for about four years , it will
most likely be less expensive and faster to have an accountant or
professional tax preparer do your income taxes. (Don' t forget.
You must add in the cost of the extra-s upport software for the
income tax forms for your own state .)

We' ve shown just a few of the things that can go wrong with
what otherwise appears to be perfectl y satisfactory software. The
point to keep in mind is always be suspicious about features that
aren 't cla imed, and always worse-case check your software for
features that even the programmer doesn 't know exist. R-E



HERB FRIEDMAN

Portables and Totables
Portable and totable computers are the latest rage in personal computers. In this article we'll
find out more about them, including if they're right for you.

TWO OFTHE Hor rESTSELLING ITE~l S IN THE COMPUTER MARKET­
place arc the portable and totable co mputers. No . they are not the
same thing. If it can fit into an attac he case or your shirt pocket­
and that covers rather a broad range of sizes and weights- it's a
portable. On the other hand . a totable is really a desktop comput­
er that 's been scrunched into a case that will just about slip under
an airplane seat. It would norm ally be called a desktop computer
except for the fact that the case has a hand le. TI1C totable weighs
in at a little under 30 pounds. and is best moved by using a
luggage carrier: one of those collapsible hand trucks with small
whee ls that travellers use to move their luggage to and from
airports .

Lookin g at value and performance versus cos t. portables. and
to a lesser degree totabl es. grade out relatively expensive. If you
get one or the other you are buying convenience. not necessarily
performance . In many instances you must trade off performance
for something with a handl e .

The first of the true portabl e computers- not a programm able
calculator-was Radio Shack's (One Tandy Center, Ft. Worth.
TX 76102 ) PC-I. which was manufactured by Sharp (10 Sharp
Plaza . Paramus. NJ 07652 ): it was also sold directly by Sharp.
(The only real difference was that the unit sold by Sharp had a
more informati ve manual .) TIle PC-I was a real attention-getter.
Powered by camera-type batteries. it had a one- line LCD read­
out. a moderately sized but decent version of BAS IC. a sma ll
CMOS memory that " remem bered" the program even when the
co mputer was turned off. and .a built-in calc ulator that co uld be
used inde pendent of the computer. Priced at slightly over $200 it
was a grea t gift. particularly for high-school graduates go ing on
to study computer science .

. The PC-I also had co nnec tions for an accessory ba ttery­
powered cassette tape interface. or a device that combined a
cassette interface with a small printer that used rolls of adding­
machine paper. The print outs were small and best-suited for

making program listings.
Over the years. pocket-computer feature s have been greatly

expanded . The latest models-though still having single-line
displays- feature extended BASIC. have limited graphic ca­
pab ility (though there' s not much you can do on one line). have
built-in quartz clock s. expandable memory. and even optional
printers that can print graphics . On the flip side of the coin. the
latest base-model pocket portables . with features similar to those
available on the original models. sell for under $\00.

The problem with the pocket portables. however, is that they
are inconvenient for general usc. Among the major limitations
are itty-bitty ca lculator-type pushbuttons. which mean s each
program must be punched in a key at a time- a long. error-prone
process even if the computer has some form of single-key-entry
for BASIC programming functions . What docs " single-key en­
try" mean '? It mean s that if you touch the "P" key the entire
command PR INT is entered: touch. perhaps. the key " L" and the
computer loads a program from the cassette. The computer has
its own internal progr am that knows when a "P" is the letter " P"
and when a " P" is the command PR INT.

Programming prob lems notwithstand ing. for persons who
work in the field (such as civil engineers. architects, salesper­
sons. and the like). who need immediate access to a few fixed
computer program s, or some means of quick data entry and
storage . the pocket portables arc an unque stioned asset. That's
particularly true if all the user needs is information that can be
disp layed on a single line . (Yes. a printer can be used for mult i­
line output. but a co mbined computer and printer assembly is too
large for the pocket.) Then aga in , if the prim ary purpose of the
pocket portable is computations. a programm able ca lculator will
possibly do the same thing at substantially lower cost.

And if you' re thinking about gett ing a pocket portab le for
someo ne going into compu ter science . think about it twice .
Most schools want the students to have a particular kind of
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UiiiiJPiililiPcomputer. or one with spec ific features. and pocket portables
rarely meet either requirement.

In your lap
But no matter how the perform ance of a pocket co mputer

might be rationalized. a one-line display simply is not conve­
nient for anything more than minimal data entry. or a series of
individu ally displayed values.

For portable co mputer power that's something more than a
substitute for a programm able calculator. the real choice is
something usually ca lled a " lap" co mputer. A lap computer has
a full-size keyboard with typewriter keys. yet it is small enoug h
to fit on the user 's lap or sl ip into an attache case.

Those units are powered by alkaline or rechargeable batteries.
or a plug-in AC adapter; the adapater can also operate as a battery
charge r if the co mputer has rechargeable batteries. Lap com put­
ers feature a multi -line LCD readou t. an enhance d BASIC. a
substant ial amount of CMOS memory that will retain your
program and information even after the power switch is turned
off. and. at the very least. has some kind of built-in text-editing
software . Other feature s depend on the particular model.

Presentl y. there are three lap computers generally available:
the Radi o Shack M odel 100; the NEC (140 1 Estes Ave.. Elk
Grove Village. IL 60007 )PC-8201A (which is very similar to the
M odel 100). and the Epson (3415 Kashiwa St .. Torrance . CA
90505) HX-20. The M odel 100 is the most systemized of the lap
portables. meanin g it can be used to its maximum potenti al
without the need for externa l accessories. Its basic hardware
features include a 40-column by S-Iine LCD readout . SK of
RAM (expandable to 24K). a direct-connect answer/o riginate
modem, a parallel printer (Centronics type) output, and a cas­
sette-tape interface .

But all things co nsidered, the Model 100's strength is its
interna l ROM-based software . which includes extended Micro­
soft BASIC a decent text editor suitable for the preparation of
documents: an address/telephone index file that will automat­
ically dial a teleph one number through the internal modem ; a
mini-d atabase called Schedule that will keep track of appoint­
ment s. daily expenses , and personal notes (such as who you took
to dinner). and a full telecommunications package that controls
the data exchange throu gh the mode m.

The NEC PC~8201A is similar in appearance to Mode llOO,
and other than the different location of a few keys and a some­
what superior keyboard layout it's difficult to tell them apart at
first glanc e . Even the display is the same 40 columns x S lines.
In fact. both start out with esse ntially the same basic package .
but they diverge in the concep t of their final purpose. Whereas
the M odel 100 is intended primarily for material that will even­
tually be used for teleco mmu nications or dumped into a larger
compute r. the NEC PC-8201A is part of a com plete portable
package that includ es severa l battery-powered devices: a casse tte
recorder, a therm al printer. a direct-conn ect modem , optional
nickel-cadmium batter ies (the NEe's basic power supply is
alkaline batteries). and outboa rd adapters to drive an SO-charac­
ter x 24-line monit or or a TV modul ator that produces a 40­
character x 16-line display on a T V set.

The NEe's internal ROM software is similar to the Model
100's: it includes enhanced Microsoft BASIC,a text editor. and
telecommunications softwa re . As for RAM . the NEC is supplied
with 16K versus the M odellOO's SK. The NEe's internal RAM
can be expanded to 64 K, the M odel 100's can be expanded to
32K . (Actua lly. it's possible that even 24K might be sufficient
because text processing gets somewhat slow once the document
exceeds about 20K.) A port on the side permits an additional
32K of RAM with battery backup to be plugged in. The program
or text can be dum ped to the plug-in RAM , whic h can then be
unplugged and stored for up to two years witho ut losing its
"memory." (Super-memory isn' t all that much of a blessing for
either unit. because: it can make the computer starts to run so
slowly that the typin g ge ts severa l words ahead of the display.)

THE KAYPRO LINE of totable computers. Shown here are the Kaypro 2,
- Kaypro 4, and Kaypro 10.

As for what to do with the computers: Both obviously can be
used for moderate document preparation since they can feed a
standard printer. and both can dum p their stored text into a larger
personal compute r for extensive processing by standard word­
proce ssing software. (Radio Shack 's Scripsit works very well on
text prepared with a lap computer). For the jo urnalis t. reporter.
salesperson. or anyone else in the field. both lap comp uters are
super ior to a pencil and a pad. and copy can be submitted by
modem rather than teleph oned to the rewrite desk.

111e orig inal lap computer was the Epson HX-20. which sim­
ply didn' t work out as conveniently as the later two units . In fact.
there are two models of the HX-20 . the orig inal which came onlv
with enhanced BASIC in ROM and empty socke ts for futur~
ROM programs. and the new model, which is simply the old
mode l with a " word processing" ROM added. Though the
HX-20 is about the same size as the Radio Shack and NEC lap
co mputers . its screen is much smaller. only 20 columns X 4
lines. which is simply too small for convenient word processing .

One reason for the small display is the inclusion of a miniature
printer that uses small rolls of adding-machine-type paper. and
provisions have been made for an optiona l cassette recorder that
slides directly into the top of the case . The printer is fine for
listing prog rams. There is also a standard serial output port so
that a standard printer can be used for both BASIC listings and
word processing. The casse tte recorder. which uses spec ial sub­
miniature casse ttes. has its own SO-page manual , which should
give you some idea of complexity of its use and operation.

The HX-20 has an RS-232-C I/O that can be used with an
optiona l acoustic -coup led modem. Unfortunately. the comp uter
doe s not have built in telecommunications software . Also, the
modem accommodates the older series-500 telephone handsets:
the newer "princess" type handsets do not fit into the acoustic
cups at all.

Essentially. the HX-20 appears to have been intended for
BASIC programming. with word proce ssing and communica­
tions an aftertho ught. But if your needs are for writing sophisti­
cated BASIC programs when away from your desktop computer,
the HX-20 will do it nicely.

The totables
A " totable" (sometimes also ca lled a "tranportable" ) is a

desk top co mputer that has somehow been shoehomed into a
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Do you need a portable or totable?
While the concept of the portab le and totable compu ters is

interest ing. the major consideration should be: " Does it have
any real value for me?" Even the best mode ls trade off some­
thing for size: color capability, screen size, speed, or expansion
capabi lity- there is always something . However, if your require­
ments dictate that you simply must have a computer or even just a
word processor tucked in your attache case , or bouncing in the
trunk of your car. you have no choice-you must select the model
with the specific features needed to make your work easier or
more productive . R-E

An even more advanced version of the Kaypro comp uter is the
ModellO. which features a built in lO-megabyte hard disk as well
as a doub le-sided double-density floppy disk. It comes bundled
with the larger software package on the hard disk . A significant
variation in features betwee n the Kaypro Model IGand the other
models is that the Model 10 has a para llel printer output and two
serial l/O's; one for a modem, the other for a printer or any other
purpose, and each can be individually configured ,(baud rate,
etc .).

An important considerat ion when using a hard-disk drive is
that the heads must be parked in a safe area on the disk to prevent
rough handling or jarring from causing the head to crash on an
active part of the magnetic coating. The "parking" software for
the comp uter is not automa tic; it must be specifically run when
the user closes down, thereby leaving open the possibi lity that
the computer will be moved with unparked heads. That' s some­
thing you must consider if you have any intention of transporting
the computer by plane or vehicle .

All three Kaypros deliver about the maximum performance
you can expect from an 8-bit computer. They aren' t fancy, and
won' t do color or complex graphics , but they will run just about
every piece of major 8-bit software . If you need sorriething for
small business use, those computers will probably handle all
your needs. In fact, some computer dealers will deliver a Kaypro
11 complete with a daisywheel printer for under $2000-an
attractive price .

Among the most recent totable computers is the Radio Shack
Model4P, a totable version of their desk top Model 4. The Model
4P is supplied with 64K of RAM which can be expanded to
128K . It has a 9-inch monitor with an 80-column x 24-line
display, two double-density 184K disk drives (368K total), a
parallel Centronics-type printer outpu t, and room for a user­
installed 300 baud modem. As for software, it is supplied with
the TRS-DOS version 6.0 operating system and Microsoft Disk
BASIC.

Though the Model4P is similar to the Model 4 there are a few
significant differences between the two that you should be aware
of. Firstly, the Model 4 contains the Model lll ROM' s, which
means the Model 4 will automatically function as a Model lll if
th e u s e r r uns a Mode l III p ro g r a m . Fo r b ot h
CPIM and the Model 4 mode the Model lll ROM's are automat­
ically switched out. In the Model 4P computer the Model 4
ROM's are replaced by software. The user loads software that
simulates the Modellll ROM's in the lower 16K of RAM ; thus
the Model 4P will also run Model lll programs.

The second variation between the two machines involves the
seria l output. The dual-disk-drive version of the Mo del 4 has a
built in RS-232-C interface. The Model 4P does not have the
serial interface; instead , there is space for an optional 300-baud
auto-dia l/auto-answer direct connect modem that can be in­
stalled by the user.

Since CPIM Plus was not available when this article was
prepared (It is now- EdilOr), the comp uter could run only TRS­
DOS programs intended for the Model lll , Model 4, and Model
4P . However, the non-Radio Shack Montezuma Micro Version
2.2 CPIM is specifically designed to run on the Model 414P
compu ters; it opens up the computer to most of the available CPI
M software .

AMONG THE NEWEST of the totables, the Radio Shack Model 4P Is a
transportable version of that company's desktop Model 4.

cabinet that will ju st about fit under an airline seat. Weighing in
somewhere between 25 and 30 pound s they are not the kind of
thing you 're likely to stroll with down the street; hence , we do
not call them portables even though they have a handle and are
called " portables" by some manufacturers.

The first of the totables , the one that literally created the genre,
was Osborn e's (26538 Danti Court , Hayward, CA 94545) Os­
borne-I , which had virtually no standard features. It also used
single-density disk drives when almost everyone else had switch­
ed to doub le-density drives. The Osborn e-l is no longer man­
ufactured . Those currently bein g sold are warehouse stock and
demonstrators .

The first truly well-done totable was the Kaypro 11, which is
still Kaypro 's (PO Box N, Del Mar, CA 92014) standard model
and the basis for the comp any's two other models. The Kaypro 11
has a 9-inch screen with an 80-column x 24-line display, 64K of
RAM, and two double-density disk drives providing nominally
200K storage per drive (400K total). The same model with
double-sided double-density drives, having 400K storage per
drive, is sold as the Kaypro 4 . Both models featu re the CP/M-80
operating system in a standard configuration, meaning it will run
j ust about all CPIM software. The exceptions are CPIM varia­
tions that are hardware dependent. There is a standard parallel
output for Cent ronics-type printers and a standard RS-232-C
serial output for a serial printer or a modem. The computer is
bundled with a software package that varies from time to time .
One software option consis ts of CPIM, Microsoft BASIC, and
WordSlar ; another consists of CP/M. Microsoft BASIC. SBasic,
Perfect Writer, Perfect Sp ell er. Perfect Cal c , Perf ect Filer, The
Word (spelling checker), and a program called Uniterm, which
can read six other 5Y4-inch computer disk formats.

Both Kaypro ·models have unusually good reputations for
ruggedness , even when manhandled . They are essentially desk­
top systems that happen to close up. Though the software pack­
ages are extensive, do not be carried away by quantity; many
users will have no need for Microsoft BASIC , SBasic , or per­
haps the filing program. To get your money's worth. select the
package with the software you really need .

Dual-purp ose models of the Kayp ro 11 and Kaypro 4 are
desig nated plus 88, which mean s they can be software-switched
from an 8-bit Z80 mode to a 16-bit 8088 mode for the MS-DOS
opera ting system. Do not assume, however, that plus 88 means
you can run IBM software. If the IBM software is hardware
dependent-meaning it uses or requires spec ific or proprietary
hardware features of the IBM PC-then it won' t run on the
Kaypro or any other MS-DOS computer that isn' t IBM hardware
compa tible .
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What~ New in Printers

forming the output. The uncharged ink falls into a reservoir and
is recycled through the printer. after passing through a filtering
system. Continuous-stream technology is used in very sophisti­
cated printers, that cost upwards of $30 ,000.

Drop-on-demand technology is far less expensive. and is
available to the personal computer owner in printers from ,
among others , Siemens Communications Systems, Inc. (240 E.
Palais Rd.. Anaheim , CA 92805 ) in its PT88-T2 and 2717-M203
printers.

Let's take a closer look at drop-on-dem and ink-jet printer s.

Ink-jet basics
If you were to look at the output of a typical drop-on-demand

ink-jet printer, you would probably wonder how the unit differs
from a dot-matrix printer because the result looks much same;
ink dots are still used to form the characters. But, the technology
used to produce those characters is radically different.

Unlike the dot-matrix (and daisywheel ) impact printers that
you might be familiar with. the drop-on-demand ink-jet printer is
a non-impact type. An impact printer is any printer whose
printhcad element or a part of it actually strikes the paper, while a
non-impact printer's print head never does . For example, a dot­
matrix printer has a tiny printhead filled with wires. Each one of
those wires is controlled by the printer 's logic circuitry and fires
after it is activated by a small solenoid. The firing is controlled by
the logic and the print produced is based on the character set
contained within a special ROM in the printer.

Ink-jet machines also make use of a printhead and platen. but

New technologies, newfeatures, and falling prices can make shopping for a printer
more exciting, and confusing, than everbefore. In this article we 'll show you what's new

and what's coming in printers for your home and office.

WHEN YO U TALK A BOUT PRINTERS, T HERE 'S ONE THING THAT

you can be certain of-that is that the state-of-the-art is con­
stantly changing . For instance , technologies that once cost thou­
sands of dollars are now coming within the reach of the average
home computerist. Also , conventional printers. such as dot­
matr ix and daisywheel types . are enjoying both improved perfor­
mance and decreased cost.

Inthis article we are going to take a look at the current state-of­
the-art in printers . Included will be both a look at what's new in
such famil iar printer techno logies as thermal. dot -matrix, and
daisywheel , and a look at some new technol ogies that are now, or
may someday be, practical and affordable for the personal­
computer owner.

Ink-jet printers
Take the ink-jet printer. for instanc e . Only a few years ago . a

sophisticated ink-jet printer's cost ranged from well over $2 .500
to as much as $50 ,000 . Today, those prices have dropped to as
low as $895. with the most sophisticated units on the market
running upwards of $30, 000. What' s more. tod ays ink-jet
printers are capabl e of full-color printing as well as graphics
work .

There are basically two main technologies used in ink-jet
printing-i-continuous-stream and drop-on-demand. In continu­
ous-stream print ing , a constant stream of ink is ejected from a
single channel and letters are formed by the movement of the
printhead . As the ink is ejected, it is selectively charged using a
pair of electrodes . The charged ink is applied to the paper,



THE SIEMENS PT-88, an ink-jet printers available to personal-computer
owners, makes use of drop-on-demand techno logy.

unlike impact printers , no part of the printhead in an ink-jet
machine touches the paper. The result is that there is very little
noise. one of the more common complaints about impact
printers. whether they are dot-matrix or daisywheel.

Instead, tiny drop s of ink are sprayed out of a series of nozz les
and those are used to form the letters or graphics of the final
output. Either a low-pressure area or spec ial electrostatic circuit­
ry is used to form the characters after the ink is fired at the paper.
The nozzles are connected to a series of ink-filled chan nels,
which are linked to an ink cartridge, which supplies the ink for
the printing proces s.

A closer look
If you were to look at the printhead of a drop-on-demand

printer. you would see a serie s of nozz les: the number and pattern
of nozzles will vary from machine to machine . Those nozzles are
connected to the ink channels. A piezoelectric crystal tube in
each channel is stimu lated by an electrical pulse, causing the
crystal to expand slightly and this increases the pressure inside
the channel. In turn. the increased pressure pushes the ink away
from the crys tal and toward the nozz le, where a tiny ink drop let
forms.

As the pressu re is decreased when the crystal contracts . the
droplet break s away from the ink stream and is, in tum. deposited
on the surface of the paper. Like the dot-matrix-type printers, the
dots are arranged in a pattern that forms the letter.

To keep the ink from being depo sited where it isn't supposed
to be. the ink-jet printer uses a slight negative pressure to keep
the ink inside the channel when that particular jet nozzle isn't
being used . Thus. if you were to look at a cutaway of the print
head. you would see a slightly concave indentation in the surface
of the ink .

Ink-jet advantages
An ink-jet printer has several advantages over a dot-matrix or a

daisywheel impact printer and the first is the noise level. Quite
typically, the ink-jet printer is a fairly quiet machine , one which
will fit in well with a home computer setup. Its noise level
contrasts quite markedly with the rat-tat-tat of the daisywheel
machine or the loud whirring of the dot-matrix printer.

Another advantage is low maintenance cost. Since there are
few moving parts in the typical ink-jet printer, its maintenance
requirements are very low. Further, becau se the print head never
touches the paper, it isn't degraded as are those of impact
machines. Thus. its life can be much longer. The life of the
typical ink-jet printhead is in the vicinity of lO-billion characters ,

as opposed to about 200-million for the average sophisticated
dot -matrix printhead . And. because the ink-jet mach ine doesn' t
depend on a ribbo n that is subject to wear, the print quality
remains constant over time.

Another advantage of ink-jet printers is speed. Quite typically,
those machines race along at between 150 to nearly 300 charac­
ters-per-second. In contrast, the top print speed of an average
dot-matrix machine is abou t 200 characters-per-second . Most
letter-quality prin ters-daisywheel printers-run from 12 to 40
characters-per-second .

The primary disadvantage of a drop-on-demand ink-jet printer
lies in its inability to produce more than one copy at a time and in
the fact that its output still looks like a "computer" printout-the
dots in its matrix are quite evident. Further. top-quality print runs
require special absorbent papers, although bond paper does the
job adequately.

AN INK-JET PRINTER'S PRINTHEAD. This cross-section shows the key
parts In a drop-on-demand system.

Graphics capability
One of the beauties of the ink-jet printer is its graphics ca­

pability. Because of their precise tracking capability and because
they are not limited to using dot -matrix impact pins, the ink-je t
printer is capable of very high ly detailed graph ics . For instance,
it is possible to program the Sieme ns PT88 printer in lin -inch
increments . That means you can produce some highly complex
graphics with subtle variations of grey, black, and white .

Another area where the ink-je t prin ter shines is in color­
grap hics printing . Although dot-ma trix printers are capable of
color print ing, they have some drawbacks. Since they are limited
to the use of multi-color ribbons, dot-matrix machines take a
longer time to produce a color output. Each color or color
combination requires a different pass of the printhead and that
slows things down more than just a little bit. Also, since the
separate dots never completely line up, it is possible that there
will be gaps in the final printout and solid areas may end up
incompletely filled . Finally, since dot-matrix machines must rely
on ribbons and since ribbons tend to wear out fairly quick ly,
outputs produced later in the ribbon's lifetime will be lighter than
those produced earl ier.

In contrast , a color ink-jet printe r uses a special four-colo r ink
cartr idge and applies the colors, or com binations of color, whe n
called upon by the graphics programming in the microcomputer.
Since it is capable of multi-color output. the time needed to
create the final output is shortened considerably. Further, solid­
color areas appear much more uniform in density because it is
possible to overlap theink dots . Also, since it is possible to mix
the colors directl y on the printout, the ink-jet printer is capable of
printing many more color combinations and hues than a dot­
matrix machine.

Because the pr inthead of the ink-jet machine is micro­
processor-controlled, it is possible to have the print head dither.
When the printhead dithers, it mixes the ink droplets in differe nt
intensitie s. thus crea ting darker or lighter color intens ities .





Cost comparisons
In general. you will find that the cost of ink-jet printers has

fallen markedly during the last year, as have the prices of just
about all co mputer printers . Rough ly a year ago, it wasn ' t un­
co mmon for a good reasonable-cost ink-je t printer to cost be­
tween $2 ,500 and $6,000 , with so me of the to p-qua lity
machines costi ng up to $50 .000. Now, the cos t of a good ink-jet
printer is approaching that of some of the more capable dot­
matrix machin es on the market, about $895 . Even top-quality
machin es have had price drops. too. to the $30. 000 region . As
for a goo d co lor ink-jet prin ter. you' II still have to wait some time
unti l the prices drop even furthe r. Even though their prices have
dipped in the recent months. you' Il sti ll find them expensive
pieces of equipment. ranging in price from $5 .500 to nearl y
$12.000.

Laser printing
Although their cos t puts them beyond the means of most

personal co mputer owners . if you own a large business. or have
need of offset-printer-quality output. you may be interested in
some of the laser printer s currently on the market.

One such machine is the Xerox (Printing Systems Division .
880 Apollo Street, EI Segund o . CA 90245) 5700. l1lat sys tem
can produc e doc uments in a wide variety of type styles (up to 256
can be stored). and in type sizes ranging from 6 to 24 points .
Graphics can also be accommodated . Printin g can be done on
both sides of a page. plain paper is used. and up to 43 pages a
minute can be produced .

CAPABLE OF OFFSET·QUALITY PRINTING, this Xerox 5700 laser printer
can produce documents with a wide variety of type styles and sizes .

The key to the printer is a laser-imaging system. That imagi ng
system has a reso lution of up to 90 .000 dots-per-square-inch .
which is why the system can produce copy that compares favora­
bly with offset printing . The key to the machine's versatility is
the fact that the location of each dot on the page can be individu­
ally controlled . Thus almost any image can be reproduced. Once
the image is created . the actual printing is done using Xerox's
xerographic (photocopy) proce ss.

You may be wondering about the cost for all of this . Well. the
basic 5700 sys tem can be had for about $65 .000.

Dot-matrix developments
Perhaps the key development in the dot-matrix printer realm

durin g the last year is the increasing density of the printhead .
Qui te typically. printheads used to have dot densities of 5 x 7 or
7 x 7 and now they routinely feature 9 x 7 or 9 x 9 dot
densities in standard (draft) mode . and as many as 18 or 24 x 7
or 9 in the near-letter-quality mode .

TIle dot density of a printhead isn 't hard to determine . It

merely means the number of pins the printhead contains in
vertical and horizont al rows . For instance. if the density of a
printhead is 7 x 7, it would have 49 little metal pins enclose d in
the printhead in seven horizontal rows and seven vertical rows. If
the density is 9 x 7. then there are nine vertical rows and seven
horizontal ones.

The bigges t criticism of the dot-matrix printer in the past has
been its " computerish" hardcopy output. That means that the
printout is made up of very noticeab le dots. no true descend ers.
and is very hard to read . However, that criticism has been pretty
much nullified by the near-letter-qual ity output of some dot­
matrix printers .

Using overlapping vertical rows of pins. those printers actu­
ally lay down two slightly offset dots dur ing its print run. Those
dots give the hard -copy a more "typed " look when it is printed.
The dot-matrix manu facturers are able to achieve this thanks to
the fact that they are using printheads with finer wires . which
permits greater density (18 or 24 x 9). Since those heads also
usually feature two extra horizontal rows of pins. they are also
capable of having true descenders on such letters as "g" or "y. "

At one time-s-about a year-and-a-half-ago . that type of output
was available only on machines cos ting more than $1.200 . but
now it is available on dot-matrix printers costing little more than
$49 5. And. even low-cost printers-$199 to $499- have
print head den sities of 7 x 7 or 9 x 7. so that their output has a
more professional quality.

One probl em with the new near-letter-quality dot-matrix
printers is that they take away one of the dot-matrix printer's
biggest ad vantages-speed . That's bec ause gen erating the
slightly offset dot s needed to produce the nicer looking output
requires that each letter be actually printed twice . slowing down
the entire process. But printer manufacturers have found a way to
let us " have our cake and eat it. too." That is. all but the least
expen sive dot-matrix machines these days are dual-mode . They
offer a high-quality but slow near-letter-qu ality mode as well as a
less attractive looking. but much faster draft mode . Typicall y, the
print speeds on those machines vary from 40 to 80 characters­
per-second in the near-letter-qua lity mode and from 160 to 200
characters and more in the draft mode .

Dot-matrix printheads
Let 's look at the typical printhead . A dot-m atrix printer is

called an impact printer with good reason. Its printhead contains
fine wires that are fired elec trica lly into a ribbon, whic h strikes a
piece of paper. thus produc ing the image .

The firing of the pins is controll ed by solenoids that are
activated by electrical pulses rece ived from the cha racter-genera­
tion ROM . That ROM contains the ASCII code for the characters
and the pins corre spondi ng to that code are all fired at the same
time to produc e the required lette r.

As are ink-jet machines. dot-matrix printe rs are almost univer­
sally bidirectional printing units-they print on both passes
acr oss the pap er- and they usuall y fea ture logic- seeking
printheads. Logic -seeking printheads seek the shortest path be­
tween two printing points thus cutting printing time . Because
they are logic-seek ing and micropro cessor-controlled. dot-m a­
trix printheads are usually capable of graphics output. Typically,
most of them have a special programm able graphics mode that is
capable of laying down nearly 80 x 80 dots-per-inch , and, even
more if special graphics software is used .

Since there are few moving parts in a dot-matrix printer. other
than the linefeed motor and motor used to move the printhead,
those units tend to be fairly reliable . Printheads last a long time.
on the order of 200 million characters . although that isn't as long
as a typical ink-jet printer.

The bigges t drawbacks of dot-matrix printers are their noise
and the fact that ribbons wear out fairly quickly. Most dot-matrix
machin es emit noise in the 65- to 85-dB range , which makes
them rather uncomfortable to be near for any length of time .
Newer machines. however. tend to be a little qu ieter.





THE CHARACTERSon a daisywheel are located at the ends of the " pe-
tals ," when a hammer strikes the petal, the character is printed . .

ONEOF THE NEWESTthermal printers, this unit from IBM (P.O. Box 2989,
Delray Beach, FL 33444) is for use with the PCjr.
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whirling disk to align the appropriate letter-petal with the ribbon.
The petal is then struck by the hamme r, which produces the
letter.

The key drawbacks of this machine , again , involve noise and
speed. Even at their quickest, they are only about one-quarter to
one-half as fast as the slowest dot-matrix machines on the mar­
ket. But. the quality of the print they produce, since the letters
are fully formed , can' t be topped . A lso, those printers give you
the capability of changing typefaces or type sizes easily as the
daisywheels themselves can be changed.

A variation of the daisywheel printer is the thimble printer. In
those machines, rather than a daisywheel, the print element
resembles an upside-down thimble with spokes . As with the
daisywheel. each of the spokes contains a fully formed letter.

Thermal printers
Thermal printers are dot-matrix devices. However, rather than

using ink to do the printing , they use special heat-sensitive paper
and pass it over a series of heated pins to create the print out.
Thermal printers have always been among the least expensive
devices on the market, but have suffered from the fact that the
required paper is expensive and their output is often of poor
quality. On the plus side , those printers are fairly fast.

The picture for thermal printers has gotten much better of late.
For one thing. many of the new machines are capable of using
plain paper. What' s more, thermal printers capable of multi­
color output have now reached the market. Those use plain paper
and heat-sensitive dye . The paper is drawn over a heater bar after
the dyes are laid down creating the image. The result is a fairly
inexpensive color printer. R·E

THE SMITH-CORONA Tp·1 was one of the first low-cost, bidirection al
daisywheel printers for personal comput er use.

Dot-matrix machines also seem to run through ribbons very
quickly. especially if they are used a great dea l. Thatmeans that
early printouts are good quality, but later printouts tend to be
lighter and harder to read. And , if those ribbons aren't used
quickly, they tend to dry out and also produce lighter printouts .

Daisywheel developments
The other type of impact printer on the market is the letter­

quality or daisywheel printer and its variant, the thimble printer.
Both rely on essentially the same technology. but. during the last
year. their capabilities have been increased markedly.

At one time. the average low-cost daisyw heel printer was a
unid irectional. noisy, slow-speed affair. It did produce top­
quality printing. but the tradeoff was that it took forever to
complete a printout. Those units tended to operate very slowly­
12 to 18 charac ters-per-seco nd-tying up the computer for long

. periods as they slowly worked their way through documents. If
you wanted higher-speed . bi-directionality. and microprocessor
control in you daisywheel. you had to spend nearly $3. 000.

But. the last year or so has seen a change in this. beginning
with the Smith-Coro na (65 Locust Ave. , New Canaan, CT
06840) TP-I . Th at was the first low-cos t. bidirectiona l
daisywheel printer for perso nal compu ter use . It debuted at a
price of under $800 and set the trend toward lower-priced home
units. whose prices seemed to keep on droppin g. Now, it seems
most major printer manufacturers have a low-cost daisywheel
available.

The key to the change in the daisyw heel market was the
introductio n of microprocessors in those devices. That develop­
ment allowed low-cos t daisywheel printers to gain bidirec­
tionality and logic-seeking capab ility. It also enables the
daisywheel to be used for something that was once the province
of the dot-matrix printer- graphics. Because the printhead can
now be co ntrolled with co mp uter precision. the low-cost
daisywheel printer can be programmed for a minima l level of
graphics. It can produce such things as charts, graphs, and some
limited pictor ial matter.

Let 's take a look at a daisywheel printhead . Where a dot­
matrix machine uses solenoids and pins, the daisywheel uses a
whirling disk with flexible petals,and a small hammer. Each
letter is fully formed on a peta l of the printwheel, which some­
what resembl es a daisy; it's from the printwheel that the machine
gets its name .
~ As the printhead moves across the page , it receives the ASCII
codes output from the characte r-generat ion ROM. However,
instead of those pulses activating a series of wires. they cause the



A look at some genuinely useful devices that can make life with your computer a bit more
pleasant.

Gadgets and Gizmos

/
./

W IT H TH E POSSIBLE EXCEPTION OF IBM-WHO LEARNED QUICK­

ly from the mistakes of others- most manufacturers of personal
com puters went out of their way to "marry" the user to one brand
of hardware. Through the use of non-standard connec tors and
signal lines. unusu;1 hardware both in the co mputer and disk
drives . and in some instances off-the-wall software, the object
was to preclude the purchase of third-party hardware and soft­
ware.

Fortunatelv. as with all things. there was more intelli gence
outside the companies than i;~ide, and so a vast third-party
hardware and software marketplace was created by unaffiliated
entrep reneurs who manufacture or sell all sorts of gadgets,
gizmos . and accessories for personal computers. In some in­
stances the third-party vendors are so successful they eventually
force the original manu facturer into providing similar equip­
ment.

In this article we are go ing to take a look at some of the
interestin g and useful prod ucts that are available. Some you
might have read abo ut. others will be new ideas ; some were
developed on a kitchen table, others by the largest manufac­
turers .

While we' re go ing to discuss specific devices for specific
hardware. bear in mind that similar equ ipment is usually avail­
able for other systems. For example. if we cover an accessory
add-on clock for a Radio Shack comp uter, it pays to ask if there's
one available for your Apple. because there is.

Whet her the accessories come from someones basement or
garage . or the manufacturer of the computer hardware, they add
a notable degree of performance to personal computing. par­
ticularly to the low cost computers or those no longer supported
by a manufacturer.

Standard I/O
For exam ple. Osborne sold many 0 sborne-I computers before
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the company went bankrupt. To say that the computer had many
quirks would be kind. but because there are so many users and
because the com puter is still being sold let's look at how third­
party gadgets handle two of the machine 's more prominent
hassles. First. the remote video monitor output. The Osborne-l
has an itty-bitty built in scree n, so for extended viewing an
accessory external monit or is needed to avoid eye strain. TIle
co mputer 's video monitor output. however, isn't standard com­
posite video: it was intended for an Osborne monitor never seen
in this neck of the woods. The second difficulty is the modem
interface-it used a circuit known only to Osborne. Again, the
object was to force the user to purc hase an Osbo rne peripheral­
a modem.

Third-party vendors take care of both problems at reasonable
prices. The Exmon panel plug-in adapter (no wiring changes)
from JMM Enterprises, Inc. (115 Battersb y Ave. , Enumcl aw,
\VA 98022) provides the Osborne -l with a composite-video
output. which allows any standard com posi te-video monitor to
be used with the origi nal 52-column scree n computer. If the
computer was upgraded to 801104 columns the adapter still
works in the 52-column mode . (It moderately " scrambles" an
80-column disp lay.)

As for the modem p011. that 's handled by a device called an
Osbreak from Image Sales (Box 200. 2442 N.W. Market St.,
Seattle. WA 98107). The device connects to the Osborne 's 9-pin
modem connector and creates a standard 25-pin DB-25 RS-232­
C input/output as well as a " true break" signa l. A small push­
butto n switch on the Osbreak's cabinet produces the " true
break" require d by some time-share computer and database
networks. The Osbreak also permits a serial printer to remain
connected to the computer while using a modem because the
modem and printer no longer have to share a single RS-232
connector on the front panel.

Speaki ng of RS-232 interfaces , if you' re into using different



Updating older computers
Were you one of the original computer hobbyists who built the

Heathkit H8 computer? The H8 remains a good. rugged comput­
er. but its single density hard-sectored disk drives are now
somewhat behind the times. In fact, it's often difficult just to
locate hard-sectored disk media, not to forget up-to-the-mi nute
mode rn software . But the plug-i n FDC-H8 controller from
C.D .R. Systems. Inc . (7210 Clairemont Mesa Blvd. , San Di­
ego . CA 921II) will upgrade your H8 to both hard and soft­
sectored operation in double density. The unit allows use of both
hard and soft-sectored 5Y.l-inch disks, 8-inch disks , and double­
density. If you also use one of the 280 upgrade cards available for
the H8 you should be able to read or run just about any modem
CP/M software. .

Speaking of " Old Timers, " the grand-daddy of them all is the
Radio Shack Model l computer. About 300,000 were sold . most
of which appear to be still in use. (They are hard to come by in
the used-equipment marketplace and comm and almost their
original price .) A Model l with the expansion interface has lots of
I/O ports and busses sticking out and ready for use . Give a
hobbyist an accessi ble I/O or buss and he 'll probably build
something to use the connection. That' s exactly what happened.
Until the introduction of the IBM PC, there were more gadgets
and gizmos for the Model I than for any other computer­
perhaps more than for all other personal computers put together.

The Model l has never reaIly gone out of style and there are
some excep tionally useful gadge ts and gizmos still being pro­
duced for that computer. The list is almost endless , but here are a
few highlights you might find useful. First off, a disk-system
double-density upgrade which more or less doubles the storage
capacity of the disk . There are several upgrade kits available
including Radio Shack 's own (which must be instaIled by a
Radio Shack service center). For many, the least troublesome
installa tion wiIl be the Percom Doubler from Percom Data
(11 220 Pagemi ll Rd. , Dallas , TX 75243). Percom 's upgrade is
user installed; it simply plugs in. It is supplied with the Dosplus
3.4 opera ting system. a good system presently being used by
many independent software houses because they can provide a
full run-time program for the Model l using it. (Radio Shack
does not usually permit independent software houses to provide a
run-time TRSD OS .)

If you want to experiment with voice synthesis, but have a
tight budget. the old Model l is the way to go. For under $100
Alpha Products (79-04 Jamaica Ave. . Woodhaven . NY 11421)
will provide you with the software and a voice synthesizer that
plugs right into the side of a Model I computer, using the old
screen printer port on the expansion interface . Voice synthsizer s
are also available for other computers. most notably those from
Apple and IBM. but not at $70 includin g the software .

Other Model I gadge ts also available from Alpha Products
include a plug-in clock module with a battery backup that dis­
plays time and/or date . a selector switch for two printers that
plugs into the printer port of the expansion interface. and even a
plug-in joystick for games.

Getting away from the computer itself. do you find yourself
connecting and disconnect ing plugs and cab les whe n you
change peripherals? Does going on line to a database through a
modem mean you must disconnect your serial printer? Does
changing to a daisywheel printer require you to disconnect the
high-speed line printer? Maybe you need something like the
active serial port expander, from Bay Techn ical Associa tes . Inc .

(6272 W. North Ave.. Chicago . IL 60639) .
As the Color-Computer blossomed from a basic instructional

machine into a rather sophisticated but inexpensive professiona l
qua lity comp uter (lots of dynamite software is now available,
among them one of the very best word processors), the single
expansion port proved too limiting even for Radio Shack, and
their latest cata log lists a port expansion unit that wiIl accommo­
date up to four program cartridges and/or disk drive con troller.

Upgradi ng the Color Comp uter
One of the computers for which there is a seemingly endless

list of gadg ets is Radio Shack 's Color Computer, No one can
quite figure out what Radio Shack had in mind for the color
comp uter because expansion possibilities appeared-at firs t
glance-to be sharply limited . It received some bad press . was
even rumored to be on the verge of being discontinued , but here
it is full of life . due mostly to third-party gadgets.

Let's run throug h some of the gadget s that made the unit a real
winner-you might find ju st the item you're looking for. First
off. there's the calcu lator-key keyboard of the pre-1983 model.
No problem here; rep lacement with a keyboard having typewri ter
keys is a 15-minute job for anyone. The keyboard is from Spec­
trum Projects (93-15 86th Drive. Woodhaven. NY lI42 /). You
open the cabinet. unplug the old keyboard. plug in the new
keyboa rd. close the cover. and you're ready to type on real keys.

How about some " letter qua lity" word processing from a
Color Computer using a daisywheel printer with a polyethelene
ribbon. the same kind of ribbon used on IBM typewri ters that
produce "camera ready" (for offset printing) documents . There
are some real cheap but exce llent printer s that can do this, such
as the Smith-Coro na TP-I and the Brother HR-} and HR-15. But
how do you con nect those Centronics-type parallel printers to the
" mickey mouse" 600-baud serial output of the Color Comput ­
er'? Youdo it with a Color-Comput er-to-Ce ntronics printer inter­
face from Botek Instruments (4949 Hampshire . Utica. MI
48087 ). Unlike other hardware of every kind , the Botek unit
come s with every cable and connector you will need. there are no
extras. Just plug it in the way you get it. (Will wonders never
cease'?) By the way. by cha nging the unit 's Radio-S hack com­
patible input connector for a DB-25 you can use the device to
interface other serial-output computers with a Centronics -type
printer.

Finally. before we leave the Color Computer, consider the
expansion port . of which there is only one. You can plug in a
ROM program cartridge or a disk-drive interface. but not both at
the same time . At least that' s the way it was designed. But one of
the most successful add-on's for that comp uter is a six-slot ROM
port extender that allows the user to keep up to six ROM or RAM
cartridges and/or the disk controller plugged in and ready to go at
the touch of a switch. The device is from J-Nor Industries, Inc .

modems. printers. and other RS-232 periphera ls you have proba­
bly learned the hard way that there is really no such thing as an
RS-232 "standard ." What's a handshaking line for one device is
nothing for another. If you run into RS-232 matching prob lems.
one of the handiest gadgets you can have around is the RS-232
Wiring Adapter from B&B Electronic s (Box 475. Mendota. IL
61342): that device lets you patch RS-232 connections in any
pattern . It has DB-25 connect ors at each end of a smaIl printed
circuit board whose foils terminate in a row of minisocket s (two
rows of sockets). To test a connection. you install a supp lied
jumper from an input socket to an output socket. When you get
the connect ions down pat you simply wire a standard RS-232
connector to conform to your ju mpers .

THERE ARE MANY doub le-dens ity disk upgrades for the Modell , inc lud­
ing this one from Radio Shack Itself.



PRINTER INTERFACE, the Card!? from Cardco (313 Mathewson, Wich ita,
KS 67214) lets you use a Centron ics-type pri nter with a Commodore
computer.

(Highway 603 , Bay St. Loui s. MS 39520). An active port ex­
pander isn 't just a simple switch. It has separate UART's . buff­
ers , and hand shaking, and each port can operate with a different
configuration (ie .. baud rate . stop bits, and handshaking) so you
can drive any attac hed device without taking peripherals apart to
move internal DIP swi tches .

Printer accessories
While we 're on the subject of peripherals, one of the most

commonly used printers is the Epson MX·80 (and the newer
version, the RX-80). Unfortunately. the printer acco mmodates
only tractor-feed paper, the kind with the holes punched along
the edges. If you want to use single sheets such as letterheads you
must insert the sheet in a special plastic carrier that must first be
pushed through past the print head before it reach es the tractor
mechanism. a procedure that has been know n to cause more print
head damage than anything else . A better way to handle single
sheets such as letterheads is to retrofit the printer with a Micro­
Grip Fr iction Feed fro m Bill Co le Enterpri ses. Inc . (Box 60 ,
Wollaston . MA 02170 -0060). That device provides a small fric­
tion feed area for single sheets, yet it doe sn' t interfere when
feeding tractor paper. While it isn't exact ly a factory modifica­
tion it doe s work. The device requires only a screwdriver and the
open ing of an MX-80's cabinet (no solderi ng). TIle same jo b can
be done on an RX-80 without ope ning the ca binet.

For those with the opposite prob lem-that of using continu­
ous tractor feed paper or form s on a single-sheet dai sywheel
printer-the manufacturer usuall y has a tractor feed acce ssory,
though they often cost in the hundreds of do llars . The popu lar
Smith-Corona TP-I an d TP-2 printers used with budget priced
computer systems also have a tractor feed option . whose selling
price . however, bea rs no relation ship to the list price of about
$200. With some careful shopping you should be able to pick up
TP- I or TP-2 tract ors for abo ut $60 . (It's the same tractor for
both .) They are not the easiest thing to install, but all it takes is a
screwd river, perhaps p liers, and a lot of patience .

One of the all-time award-winning gadg ets for prin ters is
Fingerprint from Dre sselhause Computer Products (837 East
Alosta Ave . . Glend ora , CA 91740 ). Fingerp rint installs inside
Epson printers. includ ing the versions of that printer from com­
puter manufacturers such as IBM and Texas Instruments . It will
also retrofit the Okidata Mi cro line 82 printer. The device
provides 8 to 10 func tions that are nor ma lly under soft ware
control by just touching the printer 's off-line. formfeed , and
linefeed operating keys in the proper order. The extra functi ons
include co ndensed pr inting . emph asized (double-strike), dou­
ble-size characters . automatic 8-space left inden t so you can
punch binder holes wi thout cutting into text, automatic perfora­
tion skip-over, even itall ic print . It 's a plug-in device and installa­
tion requires opening of the cabinet and a mode st degre e of

PRINTER BUFFERS like the Microbuffer from Practica l Peripherals free
the computer for other tasks during pr inting.

dexteri ty. If you have ever plugged a integrated circuit having 20
or more pins into a socke t. installation shouldn' t take you more
than 15 min utes from beginning to end.

While on the subje ct of printers, don't overlook some interest­
ing interfaces that allow the use of standard printers with the
Commodore and Atari computers , both of which have proprie­
tary printer I/O 's for their own printers. If you want to connect
one of the inexpensive daisywheel printers to those computers . it
normally can 't be done . But there are a number of prin ter
interfaces that will allow you to use a centronic s-compatible
printer with those computers . Just about any retailer that carries
Atari or Commodore accessories will stock one or more of those .

In closing we' ll cover what is rap idly becoming one of the
most de sired per ipheral s: the "printer buffer. " Basically. a
printer buffer is a memory device conn ected between the com­
puter and the printer. When you want to print. you dump the
content s of the computer's RAM to the printing buffer. which in
turn feeds the printer. Within seco nds your computer is free for
use while the buffer takes minut es or even hours to feed your
documents to the printer. Buffers are available with 16K to 256K
of RAM ; the bigger your document s the more RAM needed for a
total dump. (This article 's manuscript was hand led by a 16K
buffer. and took almost 23 minut es to print on a rather slow
daisywheel printer. But. instead of staring at a " dead" scree n for
23 minutes. we were able to use the computer to process a
mai ling list . )

Printer buffer s are usually available as stand alone devices­
complete unto them selves . But several mode ls can be integrated
direct ly into the computer. The Micro buffer line from Practical
Per ipheral s (31245 La Baya Drive . Westlake Village , CA 91363)
has " bare" models that plug directly into the Apple II series of
co mputers and the Epson family of printers . Ora nge Micro (1400
N. Lakeside Ave.. Anaheim. CA 92804) has a buf fer that
" doc ks" directly onto their Grappler+ . Epso n APL, and Apple
parallel inter faces .

The list of gadgets and gizmos available for personal comput­
ers is almost endless. ranging from super-colossa l " profession­
al" joysticks (whatever " professional" is supposed to mean) to
disk emulators for the IBM that require a seco nd mortgage on the
old homestead . We have only attempted to look at accessories
that provide greater co mputing power or convenience for the user
with a low cos t computer system. R-E
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Working with Databases
One of the best uses for a computer is to organize your records. Heres a look at some software
that can help make that task easy.

PERS O NAL COMPUTE RS DO TW O THINGS WITH EXTRAORDI NARY

speed. reliab ility. and patience: They "crunch" numbers and
shuffle data . When we say a computer can " crunch numbers" we
mean it will allow you to feed in seemingly endless numerical
data and mathematically proces s the data until the end of time if
that's what it takes to arrive at the solution to your question or
problems

When we say a computer can shuffle data we mean a computer
will accept any kind of information-alpha (letters and punctua­
tion ). numeric. (numerals) and alphan umeric (any string of
characters such as 123XY4D?)-store it. relate it to other data ,
extract specific bits and pieces of the data , rearrange the data in a
convenient or desired order, or display to the user any of the data
in any preferred order.

Depending on the kind of data, how sophisticated the proces s­
ing by the computer. and the way in which the information is
displayed to the user, the software that shuffles data is called a
database . personal information management system , mailing
list. checkfile , or just a plain old-fashioned filing program. For
simplicity we' ll refer to all data-handling software as a
"database . "

Most of the database software for personal comp uters, par­
ticularly for the lower cost models . handle all the data through
RAM. eventually storing it on disk or tape. What the software
does is create electronic storage bins in which the user-supplied
data are placed. with the information usually entered through the
keyboard . The program keeps track of what data goes where by
reserving specific labeled areas in memory. The label s might be
LAST NAME. FIRST NAME , TE LEPHONE NU MBER . STOCK NUMBER ,

INS URANCE POLIC Y, FURNIT URE . or almost anything . Depe nding
on the particular kind of filing program, the data might be stored
under the name provided by the user, or it might be a numerical
representation created by the computer for its own use in han­
dling the data . Even if stored under a name or numeric designa­
tion created by the computer, when the information is eventuall y
fed back to the user as a screen display or printout it will be
accessed by the user-assigned name , such as NAME, A DD RESS,

etc .
When you need a particu lar kind of information. the com puter

reaches into the appropriate bin. shuffles through the assorted
data you have placed there , and then extracts what you asked for.

For example . if we wanted an electronic file of our property for
insurance purpo ses we might use a program such as Hayden 's
Personal Property Inventory (Hayden Book Co ., Rochelle Park,
NJ 07662). which creates four electronic bins named ITEM .

DESCR IPTI ON . SE RIAL NUM BER , and VALUE . Each of the elec­
tronic bins is called a field. There is the " IT EM" field, the
"DESCRIPTIO N" field, etc. In a sense, the word "field" is gener ic
for "storage bin ." You can put any kind of information in the
bins. But when your files have different fields, each bin . or field,
must contain the same kind of information.

For example. an ITEM field is the storage bin for the name of
the item. The DESCRI PTION field stores the characteristics of the
item . The SERIAL NUM BER field holds the date the item was
purchased . The VAL UE field stores the cost of the item .

To ensure you get the information out correctly. the compu ter
relates the data in one field with the data in other fields. so that if
you specify a search for data on a "widget" the screen would fill
with all the information on the widget: the description, serial
number, and value .

Depending on the particular software. the program might even
create new field data from the other fields . For example , assume
that we had stored five items, each having a value of $5 . We
might possib ly create another field called TOTAL VALU E whose
data will be the sum of all the individual entries in the VALUE

field. In this case. if we asked for a report on the TOTAL VALUE

field. the screen would display TOTAL VALUE = $25 . represent ing
five items of $5 each . If we added data on a sixth item whose
value was $6 , the TOTAL VALUE field would contain the value $31.

Program s that simply file informati on that can be accessed at
will are logically called " electronic files." Files that permit the
data to be compared, mathematica lly processed, and whose data
can be extracted in random bits and pieces and presented in a
final report in numerous configurations are called " database
managers"-meaning the user can not only file but manipulate
the stored data so it produces a report in a specific format.

Report software for an associated datab ase can produce a
report on anyone or anything. Push a button and the computer
will print paychecks from the payroll records stored in the
database . Push another button and it will not only tell how many
widgets were sold for each minute of last week. it will project
how many widgets will be sold per minute in 1987: and will tell
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ForFasterComputing,

NoMatter
Which Computer

You'reUsing.
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If you're a computer
hobbyist interested in the new
IBM® PCjrTlo

' , an Apple"
owner anxious to learn
about Applesofts, or anyone
captivated by the Commodore,
you need Sams books. Because
when it comes to computer
technology, Sams knows all
about it.

Sams makes understanding
technology easy for everyone.
Since 1946, Sams philosophy
has been·to offer technical
books and software that are
not only easy to understand,
but enjoyable to use . As a
result, Sams is one of the
leading and most respected
technical publishers.

Because of th is reputati on,
Sams attracts some of the
most respected authors and
programmers in their fields.
Expert writing combined with
quality publishing make Sams
your best choice for technical
books and software.

Here are Sams newest
releases:
• APPLESOFT FOR THE lIe® is

written especially for Apple
lie owners. Read it and you 'll
quickly learn Applesoft
syntax, programming
techniques, commands,
functions, and more. No.
22259, $19.95.

• PERSONAL COMPUTERS
HANDBOOK (Second
Edition). Completely updated,
comprehensive introduction
to popular 8-, 16-, and 32-bit
microcomputer CPUs. No.
22094, $14.95.

• INTRODUCING THE IBM
PCjr cove rs everything about
the PCjr including how it
works, what software will
run on it, how expandable
it is, and more. It's written
by Andrew M. Seybold, one
of the industry's foremost
authorities on personal
computers and the first
person to brea k the story on
the PCj r. No. 22317, $12.95.

• INTRODUCI NG TH E APPLE
MACINTOSHTM is the most
exciting book to hit the
computer market. It's the first
and only book available on
the new Macintosh -computer.
Like the computer itself, this
book is designed especially
for professionals who take an
active role in major business
decisions. Its two-color text
and illustrations show you
everything you need to know
about the system including
how it works, how it is
different from other Apple
computers, what software will
run on it, and more. A must
for any new or prospective
Macintosh owner. No. 22361,
$12.95.
50 for faster computing

on any computer, get the
books you need from 5ams
today. Visit your local 5ams
dealer or call OPERATOR
136 at 317-298-5566 or
800-428-SAMS

Offer good in USA only. Prices and ava ila b ility subject to cha nge without notic e. In Canada , contact Le nbro o k Electronics, Markha m, O ntario
L3R l H2. Apple, li e and Applesoft a re reg iste re d tra de marks of Apple Co mpute r, Inc. Ma cintosh is a tra de ma rk of Apple Compute r, Inc.
Timex/Sincla ir 2068 is a tradema rk of Timex Com pu ter Co rpora tion . IBM is a r~istered tra de mark of Inte rnati o nal Business Ma chines,

Inc. PCjr is a trademark of Interna tional Business Ma chines , Inc. Commodo re 64 an d VIC 20 are tra de ma rksB of Comm od or e Busines s Mach ines. .
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6 HOWARD W. SAMS & CO., INC.
o 4300 West 62nd Street, P.O. Box 7092, Indianapolis, IN 46206«
a: CIRCLE 44 ON FREE INFORMATION CARD

78



Sams Books And Software.

All Book/Softwore Combinations are
available alone or securely packed in a
vinyl hard-cover binder with diskelle or
tape of programs to save you manual
entry.
• COMMODORE 64'" BASIC PRO­

GRAMS, Boo k: No. 22171, $9.95; Tape:
No. 22289, $7.95; BooklTape: No.
26171, $16.95.

• VIC 20TW
: 50 EASY-TO-RUN

COMPUTER GAMES , Book: No. 22188,
$5.95; Tape: No. 22287, $7.95;
Book /Tape: No . 26170, $12.95.

• VIC 20: GAMES, GRAPH ICS AND
APPLICATIONS, Book : No. 22189,
$8.95; Tape: No. 22280, $7.95;
Book/Tape: No. 26167, $15.95.

• ENTERTAI NMENT GAMES INTI
BASIC AND EXTENDED BASIC, Book :
No. 22204, $8.95; Tape: No. 22285,
$7.95; BooklTape: No. 26169, $15.95.

• TI-99/4A: 24 BASIC PROGRAMS,
Boo k: No. 22247, $12.95; Tape: No.
22291, $7.95; Book /Tape: No. 26172,
$19.95.

• TI-99/4A: 51 FUN AND
EDUCATIONAL PROGRAMS, Book:
No. 22192, $4.95; Tape : No. 22283,
$7.95; BooklTape: No. 26168, $11.95.

• PERSONAL COMPUTERS
HANDBOOK (Second Edition), No.
22094, $14.95.

• APPLESOFT FOR THE lie, No. 22259,
$19.95.

• TIMEX/SINCLAIR 2068'" BEGINNER/
INTERMEDIATEGUIDE covers BASIC
fundamentals and more advanced
programming with the 2068, plus color
graphics and sound. No. 22225, $9.95.

• INTRODUCING THE IBM PCjr, No.
22317, $12.95.

• BASIC TRICKS FOR THE APPLEpro­
vides all the tricks you need to make
your BASIC programs more useful and
efficient. Gu ides you through the log ic,
creation and integ ra tio n of over 35
routines. No. 22208, $8.95.

• ATARI BASIC TUTORIAL is a han ds-on,
step-by-step gu ide through the ATARI
BASIC language. No. 22066, $12.95.

What Technology Is All About.

CIRCLE 44 ON FREE INFORMATION CARD

Available Soon
• BASIC PROGRAMS FOR THEIBM PCjr

is a beginner's book that shows how to
program the PCjr in BASIC, and how to
use the many advanced BASIC features
unique to the computer. Also conta ins a
BASIC tutorial, programming hints and
many usefu l programs. No . 22359,
$12.95.

• ASSEMBLER LANGUAGE
PROGRAMMING : THE IBM PCjr
shows how to program Junior in 8088
assembler language, and how to
control its video, keyboard, disk and
other hardware. Includes many sample
programs and hints. No. 22360, $12.95.

• BASIC TRICKS FORTHE IBM shows the
novice or advanced IBM user how to
make the BASIC language perform a
number of useful tasks for qu ick and ef­
ficient prog ramming . No. 22250, $8.95.
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Tired of Desktop Computer Clutter?

New TRS·80®Transportable
GivesYou·the Space You Need.

The TRS-80 Model4P
Many "desktop" computers
look more like a giant science­
fair project. And moving one
to another location is next to
impossible. That 's why you
need a Model 4P. Not only is
the Model 4P the desktop
computer that gives you back
needed deskspace, it also lets
you be more productive when
business takes you out of the
office . Why? Because
it has a handle.
Which means

you simply slip the keyboard into the hi-impact
case, snap on the protective cover and go! The
Model 4P weighs just 26 pounds , and works
anywhere there 's AC power.

A Powerful Workstation
Model 4P runs the entire selection of
"off-the-shelf" TRS-SO Model 11114 disk
software. That means you can put the
4P right to work, solving scheduling
problems, updating sales projections .
and revising your memos . In addition ,
you can add the optional CP/M Plus op-
erating system, allowing you to choose
from thousands of additional ready-to-
run programs.

A Self-Contained
System
The Model 4P fea­
tures 64K RAM. Two
1S4K built-in disk
drives. ao-charac­
ter by 24-line 9"
display. A built-in
RS-232C inter­
face to commu­
nicate with other
computers , plus a
parallel printer in­
terface. To top it off, the keyboard slips under-

neath-out of your way-when not in use.

Expand as Your Needs Grow
Install Model 4P's internal modem board
and access information services by phone.
You can increase the internal memory to
12SK, and expand with up to four external
hard disk drives for an extra 20 megabytes
of storage. And to create sophisticated
graphs, tables, charts and more, add
our high-resolut ion (640 x 240) graphics
upgrade.

Only $1799
Compare Model 4P's price, features and
expansion options with that of other trans-

portables , and you'll see why the Model 4P
is the computer to take along. In addition, your

company has the option of leasing the Model 4P
for just $65 per month * .
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Availa ble at over 1100
Radio Shac k Comput er Centers and at

participating Radio Shack sto res and deeter«

ltadl8/haeK
COMPUTER CENTERS

A DIVISION OF TAN DY CORPORATION

,-------------- --,
I Send me your new TRS-SO Catalog RSC-11. I
I Mail To: Radlp Shack , Dept . 84·A ·l 0l l II 300 One Tandy Cent er, Fort Wor th , Texas 76102 I
I NAME I
I COMPANY I
I ADDRESS I
I C~ I

STATE ZIP _

I TELEPHONE IL J
•Plus applicable use/sales tax. Prices apply at Radio Shack Com­
puter Centers and at participating Radio Shack stores and deal­
ers. CP/M Plus is a trademark of Digital Research.
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IN A SIMPLE FILING PROGRAM, the on-screen prompts are kept to a
minimum. The "? " is used by th is program to tell you when to enter data.

the boss how many keys per minute each word processor opera­
tor types, and the length of everyone 's coffee break. and the exact
second (not minute) the assem bly line workers punched in.

While database managers have enormous power in the sense
the user can virtually write the data-handling program itse lf, they
often prove to be extremely complex and difficult to use . For
example, dBase fl from Ashton-Tate (9929 West Jefferson Bou­
levard, Cu lver City, CA 90230). the best known of the personal
computer database managers. is usually difficult to learn. There
is even a separate training course (tutorial) for dBase II. and yet
another expensive program to interpret the user 's ideas into the
dBase II " language ." While some users can get a grip on the
program in a matter of weeks , there are others who spend better
than a half year and still cannot write the database.

The prob lem with these super database-management pro­
grams is the myth that everyone needs one. In fact, when run on a
small personal com puter- meaning 64K of RAM or less and a
5Y~-inch disk system with a storage capacity of about 200K per
side , the super database is often difficult to organize, time
consuming to use , and relatively expensive. Most home-and­
family and small-business users simply don 't need that much
"sophisti cation"-here sophistica tion is a euphemism for com­
plexity.

The truth is that many users can get by with discrete data filing
software- meaning individual programs that perform one par­
ticular database function- rather than a super-database that can
processes every conce ivable file and record. To help you under­
stand the kind of programs available in dedicated software, we'll
take a look at some of the simple data-filing systems .

Let's start off with something very simple but very convenient:
a random-access informa tion file-a computer simulation of a 3
x 5 file card . Such a file is a good way to organize the bits and
pieces of information we would like to have at our fingertips.
Such informa tion might includ e who we' re supposed to meet for
lunch next Thursday; where we hid Mom 's gold wedding band
when we went on vacation; where we filed that issue of Ra dio­
Electron ics with the article on direct-bro adcast satellites; how
much we paid for our cameras and where we placed the orig inal
sales slips (for insurance); the name of the person who refinished
the office desks, etc .

There are many so-called "fili ng systems" but none the equal
of SeekEasy (Correlation Systems, 81 Rockinghorse Rd . ,
Rancho Palos Verdes, CA 90274). SeekEasy is self-contained; it
does not require a word processor for data entry. It is totally
random for both entry and search, with the entered informat ion
treated as a single field. The user can enter up to two lines (160.
charac ters) of anything in any order. One entry might be:
" Lunch, Feb. 3, 2 PM. Joe Smith, Widgets, Inc. ,. while another
entry might be: "IRA Account 1983, East Bank Of The Mis­
souri, 145-5678."

THIS IS HOW the simple f iling progra m may look when data has been
entered. It Is nothing spectac ular, but it does work.

If on Feb. 3 the user simply enters " Lunch," "Feb. 3, "
" Joe," " Smith, " "2 PM." or any combination, the entire entry
will be displayed . Similarly, entering any piece of information
from the IRA entry will call up the entire entry.

Even if the user gets the spelli ng or numbers incorrect a
random access file will display and/or print the nearest equiv­
alent. Naturally, the more precise and detailed the search-data
entries, the narrower the range of displayed file information.

Random access files such as Seekliasv have no fields, no
definitions. no report structure, nothing except total search of
every character. If the information is there it will find it. Unfor­
tunately, some random access programs are slower than others,
anywhe re from a few seconds to almost an hour. Again , for
conventional personal computers the fastest we have seen or used
is SeekEasy, which will random access 2 .5K per second. Under
the most difficu lt search conditions-the least amoun t of de­
scriptive information-the program takes only 10 seconds to
locate one of 100 records on a 5Y~-inch double -density disk
system.

We have gone into a little extra detail on SeekEasy so that as
we cover other types of filing systems you can put them in the
proper perspective in term s of complexity of data entry, search
and reports. speed, and ease of use .

When you need it all!
One of the real heavyweights in database management that

doesn ' t require a college course in how to program to use is
lnfostar from MicroSoft (10700 Northup Way, Bellevue, WA
98004) . That program really consists of two separate programs
Datastar, which is the filing system . and Reportstar, which
creates screen and printed reports. The user can purchase either
program separately. or the complete package. Datastar allows
the user to create a spec ific screen layout for entering data by
simply moving the cursor around the screen and then typing in
both graphic and charac ter prompts .

A typical Datastar screen might contain lines composed of
dots, with each dot representi ng a possible character entry. The



Basement bargains
Now that the youngsters who used to hang out at Rad io Shack

in the late 1970 's have grow n up and graduated as com puter­
science majors . we 're ge tting some really exce llent low-cost
database software for the budget priced home-and- family com ­
puters . Even though the programs might be price d as cheaply as
a disco unted "arcade game. " some of them are good enough to
be considered for part-time or sma ll business use . For exa mple ,
consider the basic Radi o Shack Color Compu ter package con­
sisting of the co mputer and a cassette recorder (no disk ). One of
the most co nvenient filing syste ms you 're likely to run across for
any co mputer is the $25 ROM-cartridge Colo r File tor that
minimu m system.

Color Fiie's power is an almos t unbelievable sorting facility
for what is obviously a rock-bottom price. TIle scree n comes up
with e ight field se lections. Seven are data fields with the usua l
hom e-and-famil y database labels such as ADDR ESSES , WARR AN ­

T IES. CAR MA INTENA NCE . etc. The eigh th se lection permits the
user to define seven fields of his own choos ing . eac h fie ld having
a limit of up to 32 characters eac h including the prompt. Each
field can accept as many different entries (words, descriptions .
or numerals) as will fit on the line . For exa mple. if one field is
designat ed INSURANC E , the entries might read: LIABILIT Y. AUTO,

EQU IPMENT.

Now here 's where the super-sort feature of Color File comes
in . Once the data is store d in memory. the user can then sort on
any field. S0l1 aga in on any of the data for that field. sort yet
aga in. then ca ll up the records from that sort, pick a second field,
S0l1 once or more on the second field. and then repea t the whole
procedure to r the remai ning five fields . Color File will even sort
on parti al da ta . For examp le . if a fie ld co nta ins, widge ts,
gizmos. and gadge ts. Color File will locate the record if you sort
the "widg .,. To do that with almost any top-of-the-line database­
management system wou ld take anyone other than an expert
severa l weeks of effort . and that' s assum ing , of co urse, they had
the programming ski ll to start with.

Color Fill' does not create its own fields . nor will it sum fields,
and its 32 charac ter line length including screen prom pts is
somewhat limiting. but for filing and retrieving information it 's
hard to do better.

As you can see . there arc sharp di ffere nces in the way ordinary
data can be processed by a personal computer. not to overlook
the fact that the software can range in price from almo st pocket
change to severa l hundred do llars. Also. the same type of sophis­
tica ted feature . suc h as a multi -field SOIt . really does n't depe nd
on pr ice. Surprising ly enough . the lowest-cost software might
very well have the exac t data-handling feature most needed for
your use . When it comes to shuffling data . don 't look at the
brand name . the price . nor even the myth . Quite often, the best
data-handl ing software is designed to do only one specific job,
but do it extreme ly well. R-E

personal computing . Also. Filewriter comes with a very thin but
excel lent manu al that's eas ily understood bv the beginner. It' s
also an exce llent trainin g aid'for those who want to learn some­
thing about database management.

If you can put up with a program that 's relatively slow to load
and relatively slow to run. and you know nothing abo ut program­
ming or database management but need somewhat extensive
co mp uterized files. co nsider one of the more sophisticated pro­
gra m genera tors. Among the better ones is The Produce r (Soft ­
ware of the Future. Inc . . PO Bo x 1245 . Arl ing to n , TX
76004-1245 ).

That program is particularly well suited for the beginn er
because it comes with unusually good cassette-based training
tapes . It' s more sop hist icated. and requires more ski ll than
Filewriter. but you can eventua lly end up with a fu ll-featured
database that will do ju st abo ut anyth ing you want-s-the trade-off
is that it will do it quit e a bit slower than the super-data base
management sys tems .

THE SCREEN DISPLAY generated by a more advanced filing program.
Note the fu ll set of " help" prompts that appear at the top.

Basic systems
Seekliasy and lnfostar are rathe'r expensive programs, even

though they run on moderate cos t 8-bit machines. Similar fea ­
tures. although they are not as convenient to use or as flexib le.
are available in budget pr iced software for the low-pr iced person­
al computers.

For example . there 's Filewriter. from Dynateck MicroS oft­
ware. Inc . (7847 North Cald well Ave .. Ni les. IL 60648). for the
Co mmodore 64 . That is a " program generator." which means
that you create the screen prompts you want and the software then
writes a program in BAS IC that will perform exactly the func­
tions you indicated on the scree n.

TIle crea ted program will store your inform ation . retrieve it.
and allow you to make updates and de letions . You can even
moderate ly customize the entry fields for alpha or numerics only.
date only. etc .. much as you would do when using Datastar. You
don't get the flex ibility of a " professional" filing system such as
Datastar. and the entry for each field can be no longer than a
sing le line . but you get a lot of perform ance at the lowest possib le
price in a sys tem that can be handl ed by the newcomer to

scree n ca n also have spec ial automatic formatin g for such th ings
as telephone numb ers or Social Security numbers . The program
then "remembers" the scree n. The nice part about Datastar is
that it works on every conceivable level. from rank beginner to
advanced programmer, Once the screen is created it can be used
as-is. or each prompt can be keyed to accept onl y cert ain type s of
information. or even convert information . For exampl e. a NAM E

field ca n be keyed to acce pt only alph a characters . no numerals ,
with all entr ies automat ica lly converted to upper case let ters. In
addition. some fields might be design ated numeric on ly, while
still others ca n be derived from other fields. For exa mple, if five
fields have num erical entries, a sixth field, one that is perhaps
called TOTA L . or SU M will be the value of the sum of the five
num erical field s . or a field might contain deri ved information
within a spec ific range .

The major point is that you only use as much of Datastar as
you ca n handle . The more you learn the more you use .

Same thin g with Reportstar. You can create either screen or
print out formats-even new report fields-from the informat ion
in the Datastarll ie . Ag ain . you can limit your reports to only the
features you can hand le comfortab ly.

An extra value of the Info star system-particularly for the
small businessman whose filing requirements might be co n­
sta ntly changing - is that as the user gets greater skill with the
program. he or she ca n usually upgrade the formats witho ut
having to redo the entire database .



Telephone Add-On

NO MORE
WRONG
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Receive only the calls you
want to receive with this
inexpensive and easy-to­
build telephone accessory.

GARY McCLELLAN

Part 2 LAS T TI ME WE START­

ed building a device
that keeps unw anted telephone call s from
reaching you. It' s time now to finish as­
sem bli ng the main board. On ce th at' s
done , we ' ll turn our attention to the sec­
ond part of the project, the decoder board.
Incidently, the deco de r board has fewer
part s and is easier to bui ld than the ma in
board , so it shouldn ' t take as lon g to com­
plete .

Before we continue , an incorr ect Radio
Shack number was give n in th e -1 ain
Board Part s List for RYI ; the COlTect num­
ber is 275-21 3 . Now, pic kin g up from
whe re we left off last time , let's turn to the
diod es .

Be sure to observe the pol arities of
those devices. Install four IN4002 diodes
at 0 8-011 , next to the fuse . Then go to
SO 1 insta ll a IN4 l48 diode at 07 . Move
over to IC5 and insta ll four IN4 002 d iodes
at 0 3-06 . Finish up by installing IN4002
diod es at 0 2 and 01 as show n .

The capacit ors are ins talled next. Since
there are man y, they w ill be install ed a few
at a tim e . Be sure to pu sh the ca pacitor
bodi es firml y aga ins t the bo ard before sol­
derin g in place . Also, double-check the

polarities before so lde ring the tantalum or
elec tro lytic capacitor s in place .

Start by installin g a O.OI-fl.F disc at C2.
Then install a O.22 - fl.F film at C I. Mo ve to
the right and insta ll a 47 -fl.Felec tro lytic at
C3 . Then install a l-p.F tant alum at C4 .
Make sure the capacitors are ins ta lle d
pro perly before co ntinuing .

Co ntinue by insta lling a O. I-fl.F polyes­
ter at C5 . Then a l-u.F tant alum at C6 . (Be
careful not to install it in the R5 or R7
posit ion s .) Install ano ther l -u.F tant alum
at C7 . And ins ta ll a O. I- fl.F di sc ca pac itor
at C8 .

Co ntinue by installing another l-u.F
tant alum at C IO. Then install a O.I -fl.F
pol yester at C 12. After that , install an­
other O. I-fl.F polyester at C I I, j ust be low
IC5 . Move over the IC4 socket and install
a third O.I -fl.F po lyes ter at C9 .

At thi s point. the remaining capacitors
are installed . First insta ll O. I-fl.F discs at
C 16 and C 17. Then ins ta ll a 470-fl.F elec­
trol ytic at C15 . Make sure it is installed
prop erl y before sol de ring in pl ace. Fi­
nall y, install O.OI-fl.F discs at C I3 and
C 14 , next to F l .

Now the transistors and two Ie's may
be install ed . Be sure to position the flat

side of the transistor cases as show n in the
part s-pl acement diagram . Start at the top
of the board . Install a 2N2222 tran sistor at
Q2 . Then install the other 2N22 22 at Q I ,
near RYI. Move on to the Ie's, install a
78L05A at IC7 and another 78L05A at
IC6 .

So me wire jumpers are required and
they will be install ed now. Use pieces of
leftover resi stor or capacitor lead s for
them . Note that there are four jumpers and
that they are located aro und the IC3 and
IC4 sockets. Start with the jumper above
IC 3. Bend a lead to fit. then install it as
show n. Move to the right of IC3 and in­
sta ll another jumper as shown. Fina lly,
move to SO I and install two ju mp er s
above it. Be ca reful not to put aj umper in
place of R16 . Two other j umpers, located
on the foil side of the board , will be in­
sta lled later.

The resis tors are insta lled next. Si nce
there are so many, they will be install ed a
few at a time .

Sta rt by installing a 10K potenti ometer
at R12 . Then move to the left and install a
IK resistor at Rl. Then install a 10K resis­
tor at RI 3 and a 4 .7K resistor at R4 . Then
install a lOOK unit at R6 .
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FIG. 5-THE VARIOUSSTAGESof the decoder board are shown In this simplified schematic diagram.

R19

C17r ":' R21

R20 06

HIGH·TONEDETECTOR

01

SOl
DIAL
INPUT

INPUT
COMPARATOR 02

Continue by installing a 33K resistor at
R8 and a 22K resistor at R9 . Move to the
left , next to ICI , and install a 10K resistor
at R2 . Then install a IK resistor at R3.
Jump over the capacitors and install a
270K resistor at R5 . Then install a 10K
unit at R7.

The remaining resist or s , which are
grouped around the IC4 socket, are in­
stalled next. Install a lOOK resistor at R16,
a 10-megohm resistor at R14, and a 2 .2K
resistor at R20 .

The next step is to install the two insu­
lated wire jumpers on the foil side of the
board. Simply cut to pieces of insulated
wire to the appropriate length and care­
fully solder them in place.

Finish up the assembly by installing the
IC's . Install the M290 into the IC2 socket.
Then install a CD4538 into the IC3 socket
and a CD4093 into the IC4 socket.
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The decoder board
Lets discuss the circuitry briefly and

then build the board. The decoder has one
basic job; to detect tone pairs from Touch­
TOile phones or detect pulses from rotary­
dial phones. A desired code number is
programmed into the board, and when­
ever tha t numb er is dete cted , the board
produc es an outpu t.

Returning to the main board , an output
from the decoder triggers a one-shot. The
one- shot enables a 2-Hz oscillator. As a
result , the project produces a distinctive
beep-beep-beep sound for ten seconds .
That is what tells you to answer the phone .

Figure 5 shows a simplified schematic
diagram of the board; the complete sche­
matic is shown in Fig. 6. Incomin g dial
pulses or tone s from the phone line appear
on the DIAL pin of PLI. The tones or
pulse s drive ICI- a, an analog comparator.
That device provides gain and squares up
all signa ls.

The output from ICl-a branches in two
directions; to the tone-detector circuitry
and to the dial-pulse ci rcuitry. The tone­
detector circuitry consists of two phase­
locked tone-detectors, IC3 and IC4 . Re­
call that pushbutton tone telephones pro­
duce two tones ; low and high . (That's why
the sy s te m is kn own as DTMF or
Dual-Tone Multi-Frequency.) The low
tones have frequencies of less than I kHz,
while the high tones have frequencies that
are above I kHz. At any rate , when the
appropriate low and high tones are pres­
ent. IC3 and IC4 produce logic-low out ­
puts . Gate IC5 detect s that condition and
produc es a logic-hi gh output. The output
from IC5 goes to a timer circuit that will
be discussed shortly.

Note that the tone detectors are ad­
justed to respond to the number " 7 ." That
means that the low-tone detector, IC3, is
adju sted for 842 Hz and the high-t one
detect or, IC4 , for 1209 Hz.

The di al-pul se circu itry consists of
three parts-a pulse discriminator, a one-

second reset , and a dial-pul se counter.
Comp arators are used for everything ex­
cept for the dial-pul se counter.

The purpo se of the pulse discrim inator
is to prevent tones from pu shbutton
phone s, as well as any other stray audio,
from clocking the dial-pulse counter. In
effect, that circuit works as a low-pass
filter.

In operation, input signals cause the
output of ICI-a to pulse high. If the fre­
quency is too high, diode D2 prevents
capacitor C8 from charging. As a result ,
comparator ICI-b never triggers, and no
output goes to the counter. But if the fre­
quency is low, C8 has time to charge
through res istor ' RIO. The comparator
then triggers and each pulse clocks the
dial-pul se counter. Note that the values of
RIO and C8 are set for 45 mill iseconds, or
half the pulse width of a standard rotary­
dial phon e .

The purpose of the one- second reset
circuitry is to rese t the dial-pulse counter
one second after the pulses stop. That way,
the circuitry will be ready for the next
call. In operation, input signals cause the
output of ICI-a to pulse high . That causes
capacitor C9 to charge through diode D1.
At the same time comparator JCl- c trig­
gers , removing the reset from the dial­
pulse counter so that the counter is free to
count pulses . About one second after the
pulses stop, C9 is discharged through re­
sistor R9. Thus, compara tor ICl -c is un­
triggered and resets the dial-pulse counter.

The purpose of the dial-pul se counter,
IC2, is to count pulses from rotary-dial
type phones . It has eight decoded outputs
and each output represents the numb er
dialed . Note that there are two other out­
puts , but they are reserved for housekeep­
ing purposes. Also note that the desired
output, "7", is jumpered to the 0 .7-sec ­
o nd timer circ ui try. No te th at for
simplicity, only the "7 " output is shown
in Fig. 6.

The remaining bit of circuitry on this
board is a 0 .7-second timer. The purpose

'of that circuit is to prevent false trigger­
ing, mainly by the tone detectors, which
can so me times be tr icked by human
speec h. For that circu it to produce an out­
put , either the decoded tones or the dial
pulse must be present for at least 0 .7 sec­
ond. For times less than that , the circuit
will not produ ce an output.

In operat ion, a good pair of tones
makes the output of IC5 high. That causes
capacitor C I7 to charge through resis tor
R l9 and diode D5 . If the tones last over
0 .7 second, co mparator IC I-d triggers
and produces a high output. That triggers
the beeper circuitry on the main board
through the TR IG output of PLI . In the
case of a rotary-dial phone, a good num­
ber makes the jumpered output of IC2
high . So capacitor Cl7 charges through
resistor R20 and diode D6.

Note that after the tones or dial pulses
disappear, resistor R21 discharges capaci­
tor C17, untriggerin g the comparator. So
the TRG output goes low and the circuitry
is ready for the next call.

That completes the theory-on to as­
sembly!

Assembly
Start by referrin g to the Parts List for

the decod er board and obtaining all of the
parts . Here are a few sugges tions that may
be helpful as you shop.

The Ie's are all industry standard, and
many manufacturers make them. For ex­
ample, the National LM567CN is also
made by Signetics (NE-567N) and Exar
(XR-567CP).

The only capacitor that might cause
problem s is C 17-a IJ.1F tantalum type. A
low-leakage electro lyt ic may be sub­
stituted for that capaci tor if needed .

As for the resistors, RI4 and RI7 may
require some searching. To make things
easier, a supplier and part number is given
in the Parts List. Also , two odd-value re­
sistor types are used ; 6.2 kilohm s and 180
kilohm s. If you can' t get the 6 .2-kilohm
units , simply parallel a 6.8 -kilohm resis-
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FIG. 6-SCHEMATIC DIAGRAM of the decoder board. Note that all signals to and from the main board
are routed via SOl .

FIG. 7-FOIL PATTERNfor the single-sided decoder board is shown here full size.
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tor with a 68-ki lohm unit. As for the 180­
kilohm unit , simply parall el a 220-k ilohm
resistor with a l-rnegohm unit.

You' ll also need a PC board . If desired,
order the set from the supplier given in the
Parts List. Otherwi se , you can make your
own using the pattern shown in Fig . 7.

Once you have the parts, asse mbly can
begin . Refer to Fig . 8, the parts-pl ace­
ment diagram, and position the board as
shown .

Start with the IC sockets . Insta ll a 14­
pin socket at ICI and solder in place. Then
install another 14 pin IC socke t at IC5 .
After that , install a 16-p in unit at IC2 .
Finish up the IC sockets by installin g 8­
pin units at IC3 and IC4 .

Con tinue asse mb ly w it h th e two
LED 's . Be sure to look at the plastic cases
carefully; one side should be flattened .
And the lead closest to the flatten ed side
shou ld be shorter than the other. Install
eac h LED with the flattened side (and
short lead) to your right. Install LED2
first , near the top of the board. Then in­
stall LED I in the same manner.

Cont inue assembly by installing the ca­
pacitors . Since there are so many, they
will be installed a few at a time . Be sure to
install the polarized capacitors with the +
sign as shown in the figure, and double­
check your work after soldering .

Install a 1- f.LF tantalum capacitor at CI7
along the top of the board. Then move to
your left and install a O.I-f.LF disc capaci-
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PARTS LIST-MAIN BOARD

All resistors V4-watt , 5% unless other-
wise noted

R1, R3-1000 ohms
R2, R7, R11, R13--10,000 ohms
R4-4700 ohms
R5-270,000 ohms
R6, R16-100,000 ohms
R8-33,000 ohms
R9-22,OOO ohms
R10, R1 4, R15, R1 9-10 megohms
R1 2-10,000 ohms, potentiometer, linear

taper, PC-board mount (Radio Shac k
271-218)

R17- 330 ohms
R1 8-470 ohms
R2o-2200 ohms
Capacitors
C1-0.22 flF, 250 volts, metal film
C2, C13, C1 4-Q.01 flF, 50 volts, ceramic

disc
C3-47 flF, 16 volts , radial leads , elec­

trolytic
C4, C6, C7, C1o-1 flF, 16 volts, radial

lead s , tantalum
C5, C9, C11 , C12-Q.1 flF, 50 volts, poly­

este r
C8, C16, C17-Q.1 flF, 16 volts, ceramic

disc
C15-470 p. F, 25 volts , radial leads , elec­

trolytic
Semiconductors
IC1-TIL-11 9 optoisolator (Texas Instru­

ments)
IC2-M290 ring-detector s ubsyste m

(Mendakota- see below)
IC3-CD4538 CMOS one-shot (RCA)
IC4-CD4093BE CMOS Schmitt trigger

NAND gates
IC5-MOC-5010 optoisolator (Motorola)
IC6, IC7-78L05ACP 5-volt, 100-mA reg-

ulator (Motorola)
01 , 0 2-2N2222 NPN transistor
D1-D6, D8-D11-1N4002 diodes
D7-1N4148 diode
F1-Q.25 amp, 3AG fuse
PL1-6 pin male PC-header (GC Elec­

tronics 41-046 or similar)
RY1-DPDT relay, 12-volt DCcoil (Radio

Shack 27S-213 or equivalent)
PB1-Piezoelectric buzzer (Radio Shack

273-060 or equivalent)
S1-SPST momentary pushbutton switch

(Radio Shack 275-618 or equlvalent)
Miscellaneous: PC board, solder, wire,
2 PC-mount fuse clips (Littlefuse
122087), IC sockets, etc.
The following is available from Men­
dakota Products, Ltd., PO Box 20HC,
1920 W. Commonwealth Ave., Fuller­
ton , CA92633: Aset ofthree PC boards
and the M290 ring detector IC (order
part No. NWR). The cost is $26.00
postpaid in the U.S. and Canada. The
M290 is available for $12. California
residents please add 6% sales tax. Sor­
ry, no C.O.D's or credit-card orders.

0 1 next to it. Then install diode 0 2 to the
right of it. Move to the IC3 socket and
install diode 03 next to it. And finally,
move to the IC4 socket and install diode
0 4 next to it.

Co ntinue by installing two insul ated
foil -side wire jumpers , Note that they are
shown as das hed lines in Fig. 8.

TP3

o

that. move dow n and insta ll lOOK units at
RI2 and Rl l , adjacent to the IC2 socket.

Install a 100-ohm resistor at R7. below
Rli . Be careful not to place that resistor in
the OJ position. Then move to the right
and insta ll a 4 .7K resistor at R8. Move to
the lower lefthand co rner of the board and
install a IO-megohm resistor at R9. After
that. move to the righ t and install another
4.7K resistor at R4 .

Install two more lOOK resistors at R5
and R3. Then m ove up and install a 22­
ohm unit at R2. Move to the right and
install a 47K resistor at RIO. After that,
insta ll another 4 .7K resistor at R6. Next ,
install a 2.2K unit at RI . Bend the leads to
size first , then install.

Move to the top of the board and install
a 6 .2K resistor at R18. Afte r that. install a
20K poten tiom eter at R17 . Be sure to
push the body of the potentiometer firmly
aga inst the board before so lderi ng it in
place . After that , insta ll another 2 .2K re­
sistor at R16 .

Install another 6 .2K res istor at R15.
Then install another 20K pote ntio meter at
R14. Push the body firmly aga inst the
board before so ldering . Finish up the by
install ing another 2.2K unit at R13.

Conti~ue assembly by installi ng three
short pieces of wire at the pads marked
TPI-TP 3. Use short pieces of leftover re­
sistor wire, cut to a length of -Ys-inch for
tha t. Install two of the wires at the holes
above R18. Then install the remaining one
next to R15. ~

Next. we turn to the diodes . When in­
sta lling the diodes, be sure to position
them as shown. Dou ble-check your in­
sta llation after soldering . Note that all di­
odes are IN4148 's .

Install a diode at 0 5 as shown. Then
install a diod e at 0 6 to the left of it. Move
down to the ICI socket and install diode

+IC3

SOl
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lor at C 14. Move to the left some more and
install a 47- f.LF elec tro lytic capacitor at
C7 . And after that. ins tall a O.I-J.1F poly­
es ter capacitor at C9.

Move to the bottom of the board and
co ntinue . Install a 1- J.1F electro lytic ca­
pacitor at C I. Then move up and install a
O.OO I-f.LF polyester ca pac itor at C2 . Next ,
install a O.I -f.LF polyester unit at C8 .

Install ano ther 47- f.LF electrolytic ca­
pacitor at C3. Then move up and install
O.J-f.L F polyester units at C4 and C IO.
Back up and insta ll a 2.2- f.LF elec tro lytic
capac itor at C5 . Then above it, install
another 1-f.LF electro lytic unit at C6 .

Move up and install a O.I-J.1F disc ca­
pacitor at C 16 . Be careful not to insta ll it
at R15 by mi stake. Then install another
2.2-J.1F e lec tro ly tic capa citor at C 12.
After that. install anoth er I-J.1F e lectro ly­
tic capac itor at C l3 . Finish up the capaci ­
tors by installin g O.I -J.1F polyester unit s at
CII and C 15 .

Cont inue with the four comp onent- side
jumpers. Use short pieces of leftover ca­
pacitor leads for those . Install the first
jumper next to C14, along the lefthand
side of the board . The n move to the bot­
tom left side and insta ll another jumper.
Move to the ce nter of the board and insta ll
the two remai ning jumpers between the
LED's.

Next. install jumper JUI. When that
jumper is insta lled as shown the pul se-dial
circuit ry will respond to a dialed 7. The
remai ning pads in that area are provided to
allow you to select a different code num­
ber and are norm ally unu sed .

Continue asse mbly with the res istors.
Since there are so many, they will be in­
sta lled a few at a time . Start at the top of
the board by install ing a l-megohrn unit at
R21. Then install 180K uni ts at R20 and
RI 9 on either side of the IC5 socket. After

'SEETEXT

FIG.8-THE UNUSED PADS around IC2 are provided to allow for the selection of a code number other
than 7. See the text for details.
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PARTS LIST-DECODER BOARD

All resis tors 5%, 1/4 watt unless other-
wise noted

R1 , R13, R1 6---2200 ohms
R2-22 ohms
R3, R5, R11, R12-100,000 ohms
R4, 46, R8-4700 ohms
R7-100 ohms
R9-10 megohms
R1Q---47,OOO ohms
R1 4, R17-20,000 ohms, 15-turnpotenti­

ometer, PC-mount (Radio Shack
271-340 or equivalent)

R15, R18-6200 ohms
R19, R2D--180,000 ohms
R21-1 megohm
Capacitors
C1 , C6, C13-1f.lF, 16V, electrolytic, radial

leads
C2-Q,001f.lF, 50V, polyester
C3, C7-4?!-I.F, 16V, electrolytic, radial

leads
C4, C8, C9, C10, C11 , C15-0.1 ....F, 50V,

polyester
C5, C12-2.2....F, 16V, electrolytic, radial

leads
C14, C16---0 .1f.lF, 16V, ceramic disc
C17-1f.lF, 16V, tantalum
Semiconductors
IC1-LM339 linear quad comparators

(National)

Cut a piece of insulated hookup wire to
about 2.5 inches and strip both ends. In ­
stall one end in the hole next to C14, near

IC2-C0401 7 CMOS counter (RCA)
IC3, IC4-LM567 linear tone decoders

(National)
IC5-C0 4001 CMOS quad NOR gates

(RCA)
01-06---1N4148 silicon switching diodes
LE01, LE02-jumbo red LED's (Radio

Shack 276-041 or equivalent)
S01-6-pin female plug (Calectro 41-126

or equivalent)
S2-SPST rocker switch (Radio Shack

275-690)
T1-12 VAC, 250mA, plug-in transformer
. (Jameco AC-250 or equivalent)

Miscellaneous: PC board, front-panel
board, 2 x 5 x 5-inch cabinet (CM5-200,
Pac Tee, Inc., Enterprise and Executive
Aves., Philadelph ia, PA 19153)(Radio
Shack 270-218), 12-foot modular tele­
phone cord (Radio Shack 279-374 or
equivalent), ICsockets, 4 1-inchthreaded
spacers for 4·40 screws, 4 0.125-inch
unthreaded spacers, 4 4-40x 0.25 inch
screws, 7 4-40x 0.5 screws, 11 No. 4
lockwashers, 3 4-40 nuts, 0.25-inchcable
clamp. etc.

the IC2 socket. Then install the other end
in the hole between resistors R6 and RIO.

Cut a piece of insulated hookup wire to

about 4 inches and stri p both ends. Install
one end in the hole near the top of the
board. next to C I7 and the IC5 socket.
Then install the other end in the hole be­
low the IC I socket.

Continue by installing connector SOl.
I f possible. use a piece of six-conductor
ribb on cable for the wiring; it gives a
neater appearance. However, short pi eces
of hookup wire will work fine.

Cut apiece of cable (or six wire s) about
2.5 inches long and strip all ends. Install
SOl at one end.

IM PORTA NTl Insert the wires from
SOl into the board so that the key (raised
plastic ridges) on SOl points DOWN.
Double -check all of them before you do
any soldering.

Observe the preceding precaution , then
insert each wi re into the holes on the
board and solder.

Comp lete the assembly by installing
the Ie's. Be sure to position them wi th pin
I as shown. In stall an LM 339 into the ICI
socket. Then install a CD40l7 into the
IC2 socket. A fter that, install a CD 4001
into the IC5 socket. Finally, install the
LM567's into the IC3 and IC4 sockets.

Basicall y, all that's left for next ti me is
to do the cabinet work . install the boards,
and per form a few adj ustments . Th at
shouldn' t take long to do and then thi s
project wi ll be standing guard over your
phone! R-E
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Best of all ... No Selling •
No Handling Orders • No
Mailings Required • No
Envelope Stuffing • No
Plac ing Ads. No Telephone
Solic iting .
Do you want to pick up some extra easy
cash? If so, we have an opportunity that you
can take advantage of and it will actually
supplement your present income. This
fab ulo us way for yo u to make money takes
very littl e time and virt ually no effort. Plus,
we will make payments directly to you . What
cou ld be better?

Dear Friend :
We are looki ng for a few honest and

respon sibl e individuals to act as our "MAIL­
ING LIST PROTECTION AGENTS". Th is is
an on-going endeavor that you can part ici­
pate in for as long as you like , and really
earn up to $275.00 per week or more in the
process.

What Is A
Mailing List Protection Agent?
We are the U.S. LIST PROTECTION

COMPANY and we protect mail ing list
owners from having their valuable list of
customers stolen or used w ithout aut horiza­
ti on . In addi tion , at the same time, we
mo nitor the de livery of the United States
Posta l Service. This is a very important
service for a mailing list owner to have. He
has to protect his mailing list because in
many cases, it cost him hundreds of
thousands of do lla rs to complile. If a mail ing
list was sto len and left und etected, it co uld
very we l l put the list ow ner out of business.

Here is where you come in and how we
protect our clients from having their mailing
lists used without authorization . We have
thousands of mai ling list owners who allow
many authorized mai lings on thei r list each
year. Each ti me an autho rized mailing is
made , they are vulnerable to having their list
stolen. Therefore, we supply the mailing list
owners with a secret list of "decoy" names
and addresses. He inserts these "decoys"
into his mailing list w ithout making anybody
aware of it. Then if an unauthorized mail ing
is made on the list, the "decoys" will receive
mo re mail than they are supposed to. The
mai ling list owner will have so lid evidence of
any unauthorized mailings and can pursue
legal act ion on that basis .

You, as a Mailing List Protection Agent,
w ill have yo ur address and a code name
used as a decoy. For examp le, if your name
is Robert Smith, you may give yourself the
code name of James Smith. This way you
can distinguish your personal mail from the
decoy ma il. Now, when you get your daily
mail, you will simp ly sort the coded mai l
from the perso nal mail and put the date on
the face of the envelopes of the coded mail.
Each week YDU will take all of your coded
mail and put it in a special package that we
will supply. Then you will forward it to us for
payment. What co uld be easier?

© 1982

What Happens Next?
When your package of coded dated mail .

arrives at our office, we will count the
number of pieces in the pac kage and send
you a check the same day along with
another special package for your next
group of coded dated mai l. We then match
the mail you sent us and forward it to th e
proper list owner fo r his use.

When you receive the next correspond­
ence from us, it will incl ude th e following : 1)
A payment of 30¢ for each coded dated
piece of mai l insid e. 2) A payment for the
postage money you spent to send us the
previous package. 3) Another spec ial
package for the next group of mail.

Examples: Suppose various pac kages
contained the following quantities of coded
dated mail on different occasions. Here is
how much money you would rece ive .

Group One contains 384 pieces in th e
package you forwarded us - WE PAY YOU
$115.20 plus the postage money tOUspent
to send us the pac kage!

Group Two contains 671 pieces in the
package you fo rwarded us - WE PAY YOU
$201.30 plus the postage money you spent
to send us the package!

Group Three contains 917 pieces in the
package you forward ed us - WE PAY YOU
$275.10 plus the postage money you spent
to send us the package!

We want you because we have a cu rrent
need for agents with decoy addresses all
over the United Stat es. Our address is so
well known that it could never be used as an
effective decoy. Not to mention, many of
our list owner clients are invo lved in.
reg ional mailings, thus we need decoys in
all50states . Consequent ly , it doesn't matter
where you live, you can become a Mail ing
List Protection Agent as long as you have an
address in the Un ited States or Canada .

How You Can Get Started
So You Can Make Extra Money As
A Mailing List Protection Agent
In order to get of ficially reg istered as a

Mail ing List Protect ion Agent, you must pay
a one time fee as indicated on the LIFETIME

(PLEASE PRINT) Name

Cod e Name (Select any name you want to use)

REGISTRA TION CERTIFICATE. The fee
covers all the compute r costs of gett ing
your code name and address integ rated into
the system, setting up your file for payment
in our office, and start-up kit we will send
you as soon as you register.

Your start-up kit consists of easy-to­
fo llow instr ucti on s, an easy-to-complete
form you must fill out one time for our files,
and your first special package to forward
coded dated mailing pieces back to us jor
payment.

Imagine making extra money as a Mail ing
List Protect io n Agen t. There ls n't an easier
way to make an honest income. And the
best part is that you can make a substantial
second income and spend only a few short
minutes each week doing it!

The amount of open ings we have fo r
Mai li ng List Secur ity Age nts is severe ly
lim ited . We only need a few honest depe nd­
able indi viduals in each area . Therefore,
you must reg ister within the next two weeks
to qualify. You have 14 days to forward to us
the LIFETIME REGISTRATION CERT IFI­
CATE along with yo ur payment. If yo u send
your registration in after that t ime, we
reserve the right to refuse your request and ,
of course , immediately return your
remitt ance, if you 're rejected because you
didn 't meet the dead line .

Now is your chance to get in on the
easies t way of acc umulat ing extra money
that has never been made available . For t he
next 14 days , you have the chance to join
others who are reaping the financial
rewards by acting as a Mailing List Protec­
t ion Agent. Don't lose out on this opportun­
ity to cash in. Say "YES" and AC T NOW
before t ime run s out and it is too late!

Offer good in Canada - U.S. funds on ly .

Sincerel~~ c:::.-~

Susan Will iams , U.S. List Protection CO.
P.S. Please do not request that we register you without.
pa ym ent and fate r dedu ct it from your fir st check. We do
not opera te in such a manns r because ther e li fe too many
peopl e willin g to pay in advance. Fur therm ore. it creates
an unnec8.u:ary bookkeep in g pr ob lem if we have to keep
reco rd s to remind us to make such dedu ctions.



Designing with
Linear Ie's
This month we inaugurate
our new back-to-school
series. This time around we'll
be looking at linear Ie's, and
how you can use them in
your own designs.

JOSEPH J. CARR

INT EGR AT ED- C IRC U IT TECHNOLOGY HAS

made the job of circuit design much sim­
pler. That' s because those devices have
progressed to the point that very few exter­
nal components are needed to form a fully
functional circuit. Consider, for instance,
an opera tional amplifier: when setting the
gain of those devices, the design simply
entai ls picking the ratio of two resisto rs.

That 's not to say, however, that working
with linear Ie's does not present its own
unique problems. The purpose of this arti­
cle , and the ones that will follow, is to
introduce you to the various types of lin­
ear Ie's. In the comi ng months we' ll be
looking at how those devices work , and
how to use them successfully in your cir­
cuit designs.

IC construction
As you can see in Fig . I-a , an IC is

made up of layers of p-type and n-type
sem iconductor ma ter ial. Th e bott om­
most layer of the IC is ca lled the substrate .
The substrate is about 6 mils thick and its
area can measure from 50 x 50 to 160 x
160. In our examp le , the subst rate is p­
type material. In other IC' s it could just as
easily be n-type; it all depend s on the
design of the particul ar device.

The IC is fashioned by stacking alter­
nating layers of p-type and n-type semi­
cond uctor material on the substrate as
shown in Fig. I-a . Each layer measures
about 5- to 30-micro meters thick .

That brings us to one of the most basic
design considerations that must be re­
memb ered when designing IC circuits .
The p-type substrate and n-type next layer
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FIG. 1-ALL THE COMPONENTS in an IC are
formed from layers of p-type and n-type semi­
conductor materia l. The circuit for the device
shown in a is shown in b.

form a PN "diode" junctio n that must be
reverse biased under normal conditions.
The circuit designer must keep that con­
straint in mind . Although some clever de­
signers are able to use forward bias for
that jun ction , accidental reverse bias can
destroy the device. In general, then, the
substrate should be connected to either
ground or to the case if it is made of metal .

Incidentl y, the circuit formed by the IC
is shown in Fig. I-b.

Differential amplifiers
The heart of most linear IC amplifiers is

the transistor differential amplifier shown
in Fig. 2 . A differential amplifier is de­
signed to produce an output signal that is
proportional to the difference between
two input signals.

Transistors QI and Q2 form a differen­
tial pair because their emitters are tied
together and their emitter curre nts are de­
termined by a common constant-current
source . Since the current , I ~ , from the
constant -curre nt source can not vary, it
can neither increase nor decrease in re­
sponse to changes in load . Since the sum
of the transistor's emitter currents, I, +
12 , is equal to 13 , we may conclude that
keeping the sum constant, because 13 is

+v

-v
FIG. 2- THEDIFFERENTIAL AMPLIFIER,shown
here, is the cir cuit on which the operati onal am­
plifier is based.

constant, requires one of the currents to
decrease if the other increases. In other
words: If II increases, then 12 will de­
crease, and if I, decreases, then 12 will
increase . Those relationships are critical
to understanding the operation of the dif­
ferential amplifier circuit.

For purposes of this discussion , we will
assume that the collector and emitter cur­
rents of the transistors are identical. (In
fact, however, those currents differ by the
amount of the base current.) We will
therefore assume further: that I, and 12 are
also the collector currents of QI and Q2
respectively.

The voltage appear ing at the collector
of Q2 is our output signal Vo ' The base of
Q2 is designated the inverting input (sym­
bolized by a - sign), while the base of QI
is the noninverting input (symbolized by a
+ sign). By definition, those two inputs
produce equal but opposite effects on the
output signa l. That means the two inputs
will produce out-of-phase outputs . The
output signal produced by the noninvert­
ing input is in phase with the input signal;
the output signal produced by the invert­
ing input is out of phase with the input
signal. A consequence of that action is
that ident ical voltages applied to both in­
puts will cance l each other and produce
zero output.

Let's first examine the operation of the
inverting input- the base of Q2. When
both VI and V2 are zero , then Vo is at a
quiescent value, or zero. If V2 is made
positive, current 12 will increase (Q2 is
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FIG. 3-SCHEMATIC SYMBOL for an op-amp.
Note that there is provision for positive and
negative supplies, but no ground terminal.

stantial gain only to 10 kHz.
What does " inputs that stick together "

mean'! It means we must treat both inputs
the same. If we apply a voltage to one
input. then we must treat the other as if the
same voltage were applied to it also! And
that is not just some theoretician's mum­
bo-jumbo. If you apply 2 volts to the in­
verting input. you will measure 2 volts on
the noninvert ing one as well! That proper­
ty will be very important when we analyze
op-amp circuit s in the months to come. In
fact. you may have already been exposed
to that concept. but under the confusing
heading of " virtual ground ." A virtual
ground occurs when the noninverting in­
put is grounded. In that case, we must
treat the inverting input as if it were also
grounded! Hence, the inverting input is
said to be at "virt ual" ground .

Designing circuits around the opera­
tional amplifier is made a lot easier by the
fact that gain is set simply by the ratio of
feedback and input resistors. We can tai­
lor frequency response with simple R-C
networks. or even just a capacitor in paral­
lel with the feedback resistor.

The operational amplifier also sim­
plifies the design of electronic integra­
tors. differentiators. and logarithmic am­
plifiers. In fact. it was in those kinds of
circuits that the op-amp was first used .
The name "operational" amplifier came
about because that type of amplifier could
perform mathematical operations in ana­
log computer circuit s.

The power supply for operational am­
plifiers. and many other linear IC's , is
shown in Fig. 4 . Althoug h batteries are
shown here. electronic regulated power
supplies may be substituted. The typical
op-amp will operate at any potentials be­
tween ::':: 4 .5 volts and ::':: 18 volts. with
some operating at ::':: 22 volts.

There are actually two separate sup­
plies used: + V and - V. The + V power
supply is positive with respect to ground.
while - V is negative with respect to
ground. There is no ground terminal on
the op-amp. The signal common is the
ground terminal of the power supply. The
inverting and non-inverting input signals.
and the output signal, are referenced to
the power-supply common!

Power-supply decoup ling capacitors
are not always needed, but it is a good idea

O+V

+-----<~--+--~ CO MMON

to include them. Genera lly those decoup­
ling capacitors are placed close to the
body of the op-amp, rather than at the
power supply. For frequency-co mpen­
sated devices such as the 741. you might
be able to get away with no decoupling at
all. But for all uncompensated types use
O. I-fl.F capacitors to ground both the + V
and - V inputs. It is also wise to use l-u.F
tantalum capacitors in parallel with the
O.I-fl.F units in order to take care of low
frequency decoup ling.

Power-supply specifications for op­
amps can be a little confus ing. We have
two basic problems: supply-rail limit and
maximum allowable voltages.

The supply-rail limit refers to the mini­
mum difference between the power-sup­
ply potential and the maximum output
signal voltage. For common 741-type de­
vices . that potential be might 3.5 volts.
The maximum signal output potential,
therefore, is 3.5 volts below the power­
supply voltage.

How does that affect the designer? Sup­
pose you are designing the input signal
amplifier for a la- volt AID converter. You
want the maximum signal amplitude to be
lu-volts. obvious ly. The DC power-sup­
ply potential must be 10 + 3.5, or 13.5­
volts DC. If you had planned to use ::':: 12­
volt DC supplies. then your signal would
clip on peaks! For 12-volt DC supplies,
the maximum output signal would be 12
- 3.5. or 8.5 volts!

Some op-amp s have small supply-rail
limits. TIle BiMOS devices, for example,
can come within 0.5 volt of the supply
rail. The usual way of guessing that limit
(if it isn't published) is to count the num­
ber of PN juncti ons (base-emitter or base­
collector) in the transistors between the
output termina l and either power supply
terminal, then multiply by 0.6 volt. The
positive (+ V) and negative (- V) sup­
ply-rail limits may be different on some
op-amps.

The problem of maximum supply po­
tential comes about only when trying to
operate the device at maximum, and not
thoroughly reading the spec sheet. The
V~ l AX ratings might be ::':: 18-volts DC,
leading one to believe that + V and - V
may both be 18-volts DC. That's not al­
ways true! Look for the specified termi-

OUTPUT

-V

+V

INVERTING
INPUT

Operational amplifiers
By far the most popular IC linear am­

plifier is the operational amplifier, whose
schematic svmbol is shown in Fig. 3. The
typical IC op-amp consists of a d ifferen­
tial input amplifier followed by a high­
gain amplifier chain. TIle output stage
must be bipolar, meaning that it can go
either positive or negative.

Let' s examine the pinout of an op-arnp
for a moment . First. what is not present in
the device shown in Fig. 3-a'! TIle answer
to that is that no ground or common terrni­
nal is used! Th; re are two power-supply
terminals (V + and V - ), but no ground.
Rest with that mystery for a bit: we' ll
explain it Sh0l11y.

Finishing up with the pinout. the two
inputs, inverting and noninverting. are the
same as discussed previously. The output
terminal is self-explanatory.

The ideal op-a mp has the following
properties: Infinite open-loop gain. infini­
te input impedance. zero output imped­
ance. zero noise contribution, infin ite
bandwidth, and , finally. inputs that "stick
together...

~Open-Ioop gain means the gain with no
feedback. and for the ideal op-amp it is
infinite. The open-loop gain for real op­
amps is not infinite . but it is very. very
high (20.000 for inexpensive devices,
over 1,000,000 for premium-grade ones).

Infinite input impedance implies that
the ideal op-arnp input will neither sink
nor source current . Again, real op-arnps
differ from the ideal. The input imped­
ance is not infinite . but is very. very high
(I megohm to over 10'2 ohms).

Th; output impedance of real op-amps
is not zero, but is very low (usually under
100 ohms). That property makes it a near­
ly ideal voltage source to drive any follow­
ing stages.

Zero noise contribution means the op­
amp supplies no noise of its own to the
output signal. That ideal is rarely met.
however, and one must use premium­
grade "l ow noise" devices if noise is a
factor.

What about infinite bandwidth? Few
op-amps have gain-bandwidth products
over 2-3 MHz. and frequency-compen­
sated types (e .g. 741) will provide sub-

NPN). TIle voltage drop across R3 will
also increase, so V() will go down. In
other words , a positive-going input signal
produces a negative-going output: the in­
put is an inverting input.

The noninverting input is the base of
Q2 . When VI is made positive, current I,
will increase. Since the sum I, + 12 is
constant. current I, must therefore de­
crease . With 12 decreased, the voltage
across R3 is less, so Vo increases. In that
case , then, a positive-going input signal
create s a positi ve-goin g output signal:
thus the base ofQ I rs truly a noninverting
input.
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nal-to-terminalmaximum voltage; that is.
the maximum voltage that may safely be
applied between + Y and - Y terminals
of the op-arnp..

Let's look at a " for instance!" The 741
device has maximums for - Y and + Y of
± IS-volts DC. but a terminal-to-terminal
maximum of only 30 volts. If we applied
IS-volts DC to both + Y and - Y, the
potential would be + Y - - Y = IS ­
(- IS) = 36 volts . That potential exceeds
the 30-volt limit. [I' we apply maximum
potent ial to one terminal, then the other
must be derated to stay within the specifi­
cation. For example, in the case above
let' s assume + Y is IS-volts DC. The
maximum allowable for - Y is 30 - IS,
or 12 volts DC. In that case. we would set
+Y = IS volts DC and - Y = 12 volts
DC.

We also sometimes see a related prob­
lem th at causes op-a mp burn-out at
strange times. [I' the supply voltages rise
unevenly at turn-on . or decay unevenly at
turn-off. it is possible that some op-amps
wi ll burn out. Such probl em s occ ur
mostly when one supply has a lot more
capacitance than the other, or when one
supply is a lot more heavily loaded than
the other.

A similar problem occurs if the input
voltage is allowed to rise higher than a
supply voltage . The result can~be an incor­
rectly biased substrate and burn-out of the
device . That problem usually occurs only
when there is some energy-storage de­
vice, such as a large capacitor, at the input

+v

OUTPUT

I ABe - v

FIG. 5-AS THIS MODEL of the operational
transconductance amplifier shows, the input of
that device acts as a simple resistance while the
output acts as a current source.

terminal. In that case . the input voltage
may decay at a slow enough rate that some
voltage remains at the inputs after power
to the device has been removed .

Current-difference amplifiers
The operational amplifier is only one

form of linear [C There are, of course .
dozens of others. Many of them are spe­
cial-function devices (e.g. cassette-tape
recorder pre-amplifiers, etc), but at least
two devices have quite a bit in common
with the op-amp.

One of those devices is the current­
difference amplifier (CDA): that device is
also called the N0I10n amplifier. In es­
sence. the CDAis a current-input/voltage­
output device. so it can be called a trans­
resistance amplifier.

111eCDA is particularly useful in auto­
motive applications. or other cases where
a single monopolar power supply is used.
Although the CDA never caught on like
the op-amp, it is nonetheless very useful.
We will examine the CDA in detail in a
future art icle.

The OTA
111e other device that has a lot in com­

mon with an op-arnp is the OTA (Opera­
tional Transconductance Amplifier). Fig­
ure 5 is a circuit model for that device.
111e input is modeled as a simple resis­
tance much like an ordinary operational
amplifier. The output. however. is model­
ed as a current source. where the magni­
tude of the current is equal to GM Y IN: the
" gain." therefore is the transconductance
(G:\l )'

111e transconductance operational am­
plifier will also be discussed in full in a
future article .

ln the next part of this series we will get
down to brass tracks with the op-amp.
Discussed will be the invert ina-follower
circuit configuration. how to set gain. and
how to determine minimum input resis­
tances. We will also introduce you to cer­
tain op-arnp problems-and their solu­
tions. R-E
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electronic components

AUTHORIZED
DISTRIBUTORS

ALAB AMA
B1mllngham. . .•. . American Electronic Suppty
Birmingham. •. • .. . . .• .. J.LS.Electronics
Birmingham. • • . long's ElectroniCs
Birmingham. . • . . MICrologic, Inc.
Florence. • • Fuller DlSlnbutll'lg
Huntsville Industrial Electrc uc$opply
Huntsville. . . . • W&WEJectronics
Mobile.. . . . ... • . . Forbes Electronics
Montgomery. . • . Handey's Electrcmc Center
Opelika. . . • . • Soothem ElectroOlc Corp.
Tuscaloosa. . •• RadIO Parts Inc.

ALASKA
Anchorage. • • • • • . . • Electronic Supply Center
AnChOfage. . •. . . The ElectronICCompany
Anchorage. . . . . . wearcc

ARIZONA
l ake HavasuCity. . . . . Electronics 4-U
Sierravista. . B&SElectronics
Tucson .. . .. . .• . . ElectronicCity
Tucson. . . . . . HeathkitElectronic Center
Yuma. . • . . • .•• Yuma Electrol'llcs

CALIFORNIA
Anaheim. • Heathkit ElectromcCenter
Anaheim. . . . R.F. Electronics
Antioch GoodnchElectronics
Bakersfield. . JayKern Becuoucs
Berkeley AI Lasher's Bectromcs
BuenaPark. . . . .. . . .. .•. Ford Becutnics
Campbell .••• •.. . Heathkit Electronic Center
Ch<o. . . . Pay1tss Wholesale
Chula Vista. . . . • . . . . . • •. • lion Electronics
Chula Vista. •. . Sago ElectrCWl ics
Clearlake. ClearlakeElectroniCS
Concord. . .•..•. Pacific Radio Supply
Corning.. . . . • . . . . . • . • NOf..(;a1Electronics
Costa Mesa . . . . . , Mar-Vac Electronics
Covina. • . • . . G&H/AMCO Elect. Supply
Cucamonga Abletronics
Cypress. . . ...•.. ... . S.C.R.Electronics
Davis ParadymeConsumerElecl
B Cajon. • . Radio Shack
Eureka._. . _Redwood Electronics
Fontana. . • Fontana Bectronics
Fresno. . . .. •. National Computer
Fresno. . . • • . . . •. . . • • • SCHIrtcy Electronics
Fresno. . •...... . .. WhilcommElectronics
Fullerton. .. . IndustnalElectronics
Glendale. • . . . . . . .. . . • • , Eagle Electronics
Goleta. . .. . .. . ... . . • . . . . .. Bill's Stereo
Han Moon Bay... . Straw1IoY.« EJec.<!lad. Shack
Harbor City. . . . . . Bluff Electronics
HawaiianGardens Carson. Electronics
Hollywood. . . . Pacinc Radio Exchange
Inglewood. . . Radiolandllnglewood Elect
LaHabra. • . • .• A.B.C.ElectroniCs
LaMesa.. . . . . . . . • Heathkit Electronic Center
lancaster. • . . . . . • Consumer Electronics
LosAngeles. Healtlkit Becucnc Center
MissionViejo Heathkit Electronic Center
Modesto. . . . .. Inland Electronics
Modesto. . . . • • Pacific Radio
Monterey.. . . . .• . . , la ckit
MOHOBay. . . Coast Electronics
National City Willy's Electronics
Oakland. . . CassBectrcucs
OCeanside. . . . . . . Calco Digital
Oceanside. . • • Electronic Center
Oroville.. . . . . . ..•. RadiOMart
Palo Alto.. • u.s.Electronics
Palo Alto. • • . lack Electronics
Pasadena • . . . • . . . . • . Dow Radio
Paso Robles. . MISSIonElectronics
Pomona Heathkit Electronic Center
Redding. • . . .• . Radio Mart
Sacramento. . . •. . • • . . .. . Cal RadIO& lV
Sacramento The RadIO Pace
Sacramento. . . . . •. . . lackit
Salinas. • . .• . _. . . . . . • . • • Salaas Radio
SanBruno. • . . . . • . • . . . . . Bruce Electronics
SanCarlos. . .•.. ..•• J&H0ut1~

SanDiego. . . . ..• Radio Shack/Mira Mesa
SanFernando. . . • SanFernando Eledromcs
SanFranciscc, • . . . • .• . lack Electronics
San Jose. . . . PeninsulaElect. Supply
SanJose UnitedRadio and 1V
San l uis ODispo. MidStilte Electronics
SanRafael. Electronics Plus
Santa Clara . . . .... • • •• • Dlgltll Pacific
Santa Cruz. . . .. Santa Cruz Electronics
Santa Mana. . . • . • Caps Commumcations
Santa Mana •. _. . Electronic Parts Supermart
South LakeTahoe.. .. .•.• Calpllle ElectronICS
SunnYV.lle. . • . • ...• SunnyaJe Electronics
Torrance. . . . • . • . • Signal Eledtonics
Torrance.. • . . . . • • Torranct E1ectrorllcs
Tushn. • . . . . A.B.C. ElectronICSupply
VaneJo. . • . . .•.•.... . . .. .• lackit
VanNuys. . • . . • . • • , ••.• Thrifty Electronics
Westmrnster.. • JK Electronics
Whrttler. . • , WhittierElectronics
Woodland Hills. Heathkit Electronic Center
Yuba City ....•• .••. .•.. ElectroniC World

Gr3nd Island. . G.l.Electronics
Uncoln. • .•.• Computer Systems Inc.
lincoln. . . • Scott Electronic Supply
Norfolk. • . . . .• . Caauwes Gun & HobbyShop
Omaha. . . He.lthkit EIectrCWlic Center
Omaha. . • Scott Electronics

MISSOURI (Cont inued)
Kansas City. • . • . W.lltersRadIO
Rolla.. . • . . . .•.• ShowMeElectronics
Sedalia. . . . • . . . ShowMeElectronICS
Springlide!. . .... ShowMeBectroucs

MONTANA
Billings. . • . . . . . . . . . . . Conley Radio Supply
Bozeman. • • • • • , • • Electronic Service & Olsl
Great Falls. . .. .. . .... .• Art'sElectronics
GreatFalls. . .•.. ... .. .. EIectncCityRadio

NEBRASKA

UTAH
Midville Heathkit Electronic Center
Ogden. . . . . . • .. Carter Supp~ Co.
Provo. . . . . . . . . . . AlpineElectronic Supply
Saltl ake City. . Best Distributing
Salt LakeCity Kimball Electronics
sa il LakeCity. . Moontlin Coin Distributing
SaltLakeCity. , . • . . • , •• RA-ElCO Inc.

VERMONT
Burlington. . ..• Grey-lockElectronics
EssexJunction. . . .. I.E-S. Lafayette Radio

VIRGINIA
Alexandria. . • . HeathkitElectronICCenter
Annandale.•.... . _.. . . • Arcade Electronics
Arlington. • •• ArlingtonElectronICWholesalers
Blacksburg. . . , SCotty's Radio & TV
Charfottesville Graves Electronics
FallsChurch. . . . Crossroad Elect. Wholesalers
Harrisonburg Electrical Wholesalers
Hopewell.. .. ..... . . • . . . B&GElectronics
l ynchburg. . . Electronic Service Co.
Norfolk..• • ••• A.vecElectronics
Norfolk.. . . . . .• •• . Cain EJectrCWlics
Norfolk..• . • • .. . . • • • • . PrestElectronics
Richmond. • • • . . •.• ••. AvecElectronICS
Roanoke. . . . . •. . • . . . AvecBectronics
Vienna. Electronic Equipment Bank
Virginia Beach Heathkit Electronic Center
Woodbridge. . . E.G.E.

RHODE ISLAND
Cranston. . . . . . . . . Jabbour BectrCWlics
Pawtucket. . . Jallboul EledronICS
Providence..... . . ...• .•. Hope EledronlCS
Warwick. . . Heathkit Electronrc Center

TENNESSEE
Bristol. . . . . . . • . • ShieldsElectronics
Coocord. . . . , .. National Electronics
Cookeville. . Wagnon's Stereo Center
Dyersburg. . .. . . . .. • WarrenRadio
Knoxville. . . . Shield's ~'1rOnic Supply
Memp/'us. . • . . BMI City8ectronics
Memphis. • • • • Memphis Amateur ElectronICS
Memphis. • • • • • • . . ....• •. Warren Radio
Murfreesboro. . . Murfreesboro Radio & EIecl
Murfreesboro Standard Auto Parts
NashVille Eddie Warners PartsCo.
NashVille Electra Dis\.Co.
OakRidge Mr. Radio
OakRidge. • , Nabonal Electronics
Smyrna. Delker Electronics
Tullahoma. . . H&HElectronics

TEXAS
BrownSVIlle. . George's Electronic Mart
Dallas. • . . . . . . . .. Heathkit Electronic Center
Enid. • • • • • _.. _••.•• TriceElectronics
FortWorth. . • • . . . He.lthkil Electronic Center
Harligen. GeoI'ge's ElectronicMart
Houston. . Heathkit Electronic Center
lubbock. TrICe Electronics
McAllen Carlosf rancoElectronics
McAllen. • . . . . . George's Electronic Mart
Richardson. . Martin Wholesale Electronics
RIchardson. . . . •••.• TriceElectronics
SanAnlonio C&K Electronics
SanAntonIO. . • . • . • Heathkit Electronic Center
Waco .•. l&MWholesale

, . • Century 23
NEVADA

NEW JERSEY
WilliamElectronic Supply
Heathklt Electronic Center

.. •.... ElectroniCWortd

. Heathkit EleetronicCenter
.... ... la fayette Radio Supply
...... . •.... laracoNineland

Fargo.
Fargo.

tasvecas. . . .

NEW MEXICO
Alamagordo. . . . . . . . . . . • . Basm Electronics

NEW YORK
Albany. . . . . . . .•.. Greytock Electronics
Amhersl .... . Heathkit Electronic Center
Buffalo. . • . • ..• . Olson ElectroniCS
Butf.llo. . . . ..•.• RadioEquipment Corp.
Commack. •..•... ..... Spartan 8ectronics
Hornell. • .•. . •.•. HornellElectronics
Ithaca. • . . . • . . . • . . . . .• Rac!-Tronies
Jamestown. . . ... . ..... .• . Warren Radio
.Jericho He.lthkit ElectronicCenter
Johnson City. UnicornElectronics
Ki~ston Greytock Electronics
Middleton. • . Greytock Electronics
Ne'Nburgh. . • .... . . • • • ActionAudio Inc.
Ne'N York. . . . . . Manhattan Electronics
NewYork. .. • .• .•..•.• . T.lft Electronics
Poughkeepsie.•. ....... Greytock Electronics
Rensslaer. Electronic Stockroom
Rochester. • .. Heathkit Electronic Center
Seneca. . . . • . . . . OlsonElectronics
Troy. • . • Trojan Eleclronic Supply
Utica ... • • CentralElectronics
WhitePains Computer Comer
'Mlite Plains HeathkitElectronic Center

NORTH CAROLINA
Greensboro. Heathkit Electronic Center
Winston·Salem. • • _. . Trayer-Yetverton Inc.

NORTH DAKOTA
.•.. Radio & TVEquipment
..•.•..•. SISElectronics
OHIO

Akron. . . . . . . . AkronElectronic Supply
Akron.. , Warren Radio
Bucyrus. . . MeadElectronics
Canton. , . . • . • Electronic Center Inc.
Cincinnati. . . . Heathkit Electronic Center
Cleveland. • . Heathkit ElectroniCCenter
Columbus. . Heathkit Electronic Center
Columbus. . . Olson Electronics
!loYer. . . . . . . . • . •.• T.V. Specalties
Uma. _. . . • . . . WarrenRadIO
MassiliCWl. • . • • • . . ..•. • M. H.MartIn Co.
Mogadofe. • • • • • . • . • • . • Olson Electronics
Parma. . . . . . . .. • Superior Electronics
Reynoldsburg lkIiversal Amateur Radio
Toledo. . . HeathkitElectronic Center
Toledo. . . . . . . . . .. . . Warren RadiO
Youngstown. , • • Olson ElectroniCS
Youngstown. • • . . . . • . . . • Ross RadIOCo.

OKlAHOMA
Oklahoma City. . . . • TnceWholesale Electronics

OREGON
Albany. . • . • ..••• Oregon Ham Sales
8e.lverton. . . .. Norvac Electronics
Corvallis. . Electronic Super Store
Corvallis. . . • . • NorvacElectronics
Dallas.. • • .. , • Ncwvac Electronics
Portland. . .. •. .. .. . Portland Radio Supply
Roseburg Roseburg MusicalInstrument
Salem. . . Computer Specialties
Salem. • • . . Norvac Electronics

EdIson
Fairtavm
Mantua.. .
Ocean. • .
Trenton.
Vineland

KENTUC KY
lexington.. .....• RadiOElectronic Equip. Co.
l ouiSVIlle. ••....•• He.llhkit Electronic Center
louisville.. • ••• Peerless ElectrCHllCeqUip. Co.
Paducah. . . .. • • •. Warren Radio Co.

LOUIS IANA
Baton Rouge.. .. . .• . Davis Electronic Supply
Baton Roooe lndustnetElect. Supply
BatonRouge. • • • • • . . • . • Menard Electronics
Covington. . . • .• •. . Electronic Mart
Gretna.. • • • Pelican Becrcucs
Houma. . . ... Pelican Electronics
Kenner. • . • . • • . He.lthkrt Bectromc Center
lake Charles. • • • • . • . . . . . . . . . W.RE.Inc.
Metairie. • Pehcan Electronic Supply
Meridian Hooper Electronic Supply
NewOrleans .. . •.. . Wm. 8. AllenSupply Co.
Shreveport. •• , Electronic Supplyof Shreveport
Shreveport Industrial Eleetronic Supply
Shreveport. Southern Electronics
Slidell.. . . . . . . _.. . Electronic Mart

MARYLAND
Aberdeen. • _..... Harco Bectrencs
Annapolis. . . . .. . . • . Computers, Etc.
Baltimore....•. .• . He.lthlot Electronic Center
Beltsville Mark Electronics
CoIlec.Je Park. . , ElectrorucsPlus
Damascus. • Damascus C.B.
Glen Burnie. . . Bevactc of Maryland
Laurel. TheComm Center
Lavale. . . . . . . . • . ... J&M Electronics
Rockville. • • . _. Heathkit Electronic Center
Rockville.......• .... • Revacto Electronics
Severna Park.. .. .•...•....• FutroniCs Inc.
Suitland. . . • . . . . . • . . Suburban Wholesalers
Towson. • • . .. • Baynesville Electronics
Towson. . • ComputersUnlimited

MASSACHUSETTS
Danvers. . • • . • Computer ElectronicConsultants
Littleton. . . . Tel-COm Inc.
Peabody. . . . . Heathkit Electronic Center
Pittsfield. . • .. Pittsheld Radio Equipment
Waltham. • •. • Computer M.lrt Inc.
Wellesley •..... Heathkit Electronic Center

MICHIGAN
Adrian. . . • . . E&BElectronics
Allen Park... . Olson Electronics
Ann Arbor. • . Wedemeyer Elect Supply
Battle Creek. . . . • .• • Warren Radio
BayCity. . . .. .. . Kinde Dislnbuting
Canton. . • • . . The Elecfrcnc Connectcn
Dearborn. • . .. . WestsideRadio
Detroil . . ...• .•. A.f . Electronic Parts
Detroil_ . . . . . •. • . Electronic PartsCo.
Detroil . Heathkit Electronic Center
Detroit. . . . • . . . • . S&SElectroniCS
East Detroil. . . .. Heathkit Bectrcnc Center
Fenton......•.•.... Tn-County E1ectrolllcs
Flint . • ShandElectronics
GrandHaven KS. Electronics
Grand Rapids MICro World Inc.
Grand Rapids .. .. .. . . .. . • Radio Parts Inc.
Grand Rapids T&WElectronics
Grand Rapids. . . Warren Radio
Holland . . Bits& Bytes
HcJoohton •.•.... ... . Techtronics
Jackson. . . . _.... FultonRadIO Supply
Kalamazoo .••.• Warren Radio
Lansing. . . . . . FultonRadio Supply
Lansing. • . . .. Wedemeyer EIecl Supply
Uvonia. . • . . . . . .. .. . . Norwest Electronics
MadisonHeights OlsonElectronics
MadisonHeights Warren Radio
Midland.. . . . . . .. .. . . .. .. • COmputronix
MountClemens. • . . OlsonElectronics
Muskegon. . . .. H&RElectronics
Niles. . . . • . . . . . Niles RadIOSupply
ChYosso. . • . • • . . ... ..•• . Warren Radio
PortHuron. • . •. . . .• Main TVRadio 8ectric
Saginaw. • . • • . . . . . .•.•• 8ectrCWlic Mart
Saint ClairShores. • • • • Bell E1ed rcxlIcs CO.
SterlingHeights .. ...• Electronic Supermarket
Tayio(. . ..•.. . .. .•..•• ElectrCWl icWorld
Taylor. . . Tel Van Electronic Supply
TraverseCIty. TraverseCIty Elect. Supply
Westland OlsonElectronics

Hllo. . .. . ......•. AI's Electronics
Honolulu. . . . ..... IndustriaJ Electronics
Honolulu. . .. IntegratedCircuit Supply
Pearl City..•..... . He.lthkitBectronic Center

IDAHO
BoIse. . . . Kimball Electronics
Boise RJ.M. Electroucs
Caldwell A-Gem Supply
Pocatello Kimball Electronics
Twin Falls Central Eecfroucs

ILLINOIS
Addison. . • . Digital World, Inc.
Berwyn. . • . • ...•.. B.8.&W. Electronics
Carbondale. . . . . . . . Pick's Electronics
Chicago. . . . . Heathlot EJectronic Center
Chicago. • . . • . Howard Electronic Sales
Chicago...... .• .•• •••. Olson Electronics
Chicago. . . University 01IllinoisBookstore
Decatur. . , . . . . Main StreetComputer
Downers Grove HeathkitElectronic Center
Groveland. . . .. . . Moyer Electronics
Harvey. • . . . . • .•. George8ectronics
r-.1elrosePark.., Olson Electronics
Mount Prospect Tri-State ElectronICCorp.
Niles. • . Computerland 01Nllt s
Niles. . • • Joseph ElectronIC
Peona ComP<Jtef1and
Peoria •. . . . . . • . . .•.• Warren Radio Co.
Rockford. . . .. .. Computer Storeof Rockford
Rock Island. . TeamElectronics
Skokie. .. . . . .. . . . . • . li llipute Computer
South Holland. . . • , limonElectronic OISI.

INDIANA
Angola. . . la kelandElectronics
Bedford. . . . E1ex Mart
Bloomington. . . . .. .• Stansrfer Radio
Chesterton.. _. . Chesterton Electronics
Evansville.. •. • .•.•.• .. . .• Hutch& Son
Gary..• ..•. _•••••.•. CalumetElectroOlcs
Indl3l\apolis. .. .• .• HeathkrtEleclromc Center
Indianapolis. • • WarrenRadio Co.
Lafayette ••• Von's Electronics
Muncie. , . . . . . . . . •... Pierce ElectronICS
South Belld. • • . . Genesis Electronics
South Bend. . ... . . • ]V Supp~ Co.
Terre Haute. • . . Industrial Electronics

GEORGIA
Atlanta.. . . . A.C.M.Computer Mart
Atlanta. . Heathkit Electronic Center
Dalton. . . . . A.C.M. Computer Mart
la Grange Electronic Supply
Stone Mountain. . Coleman's Electronics
Warner Robbins C&L Electronics

HAWAII

COLORADO (Cont inued )
Denver•. •••.•.• . . Fistell's MICroelectronics
Denver.. • • • •. • • • .• Mountain Com Machine
lakewood. • •• D.H.Crump Co.

CONNECTICUT
Avon .. . •. . . . . .. He.lthktt ElectronicCenter
Ne'NHaven CustomiZed Computer Center
WaJlinglord. • . • • TronTown USA
Westport . . • Computer Works

DELAWARE
Newark. . • . . . Computenand
New Castle. ...•.. . Delaware Amateur Supply
Wilrmngton. . •. laracoll...llayette RadiO
WJlmmgton. . . .. Micro Products
Wllmmgton Wholesale E!ectrCWlICS

FLOR IDA
Coral Gables Orson Electronics
Clearwater Amateur Electronic Supply
FortLauderdale.... .• .. Tecktron Enterprises
Gainesville. • . . Skipper Electronics
Hialeah. • . • • • . • •. Heathkrt Becrrcuc Center
HoIl)WOOd. ......•.. ....•..• ErncoInc.
JacksonVIlle. ...•.• Healtlkit Electronic Center
M13mi. • • . • . • . . . . . . Olson Electronics
Orlando. . . ... C&SElectronics
Orlando. . . .. .. . . . • l afayette Stereo& Elect
Oakland Park Lafayette Radio
PanamaCity Bay·MarElectronics
Pensacola. . • ForbesElectronics
Pensacola •..... .... PensacolaElectronics
Pensacola .•.....•..... Quad Electronics
Plantation. •.• He.lthkit Electronic Center
Tampa. . • . . . HeathkitElectronic Center

ARKA NSAS
• . . . • . . Southern ElectronicsUttJe Rock..
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D~.sc!iJ1!lon FLAT CABLE CONTACTS

9 Contact Plug
9 Contact Socket

15 Contact Plug
15 Contact Socket
25 Contact Plug
25 Contact Socket
37 Contact Plug
37 Contact Socket

Part No.

CDE9P
CDE9S
CDA15P
CDA15S
CDB25P
CDB25S
CDC37P
CDC37S

Part No. Description

Socket
Connectors

C20 20 Contact Card-Edge Connector
C26 26 Contact Card-Edge Connector
C34 34 Contact Card-Edge Connector
C40 40 Contact Card-Edge Connector
C50 50 Contact Card-Edge Connector

D-Sub j l "

Connectors

Card-Edge
Connectors
Mates with double-sided 1/16" PC board
with contact fingers on .100" centers .
Part No. Description

609-14 14 Contact Dip Plug Connector
609-16 16 Contact Dip Plug Connector
609-24 24 Contact Dip Plug Connector
609-40 40 Contact Dip Plug Connector

Mates 2 rows of .025" sq. dia. posts on
patterns of .100" centers.
Part No. Description

Instant Data on the Most Popular
Computer and Microprocessor Parts

• Fully decoded data
• Compact 81h" x 11" size
• Durable credit card plastic
• Clear and concise two-sided tables for:

Full instruction set, disassembly, ASCII,
base conversion, Pinout & much more...

Part No. Description

MLZ80 Z80 CPU
ML6502 6502 (65XX)
ML7400 5400/7400 TIL Pinouts
M L8080A 8080Al8085A

JE750 4-Digit Fluorescent
Alarm Clock Kit

Description

20 post double row male
26 post double row male
34 post double row male
40 post double row male
50 post double row male

9 Pin Plug
9 Pin Socket
Hood for DE9 Series Connectors
15 Pin Plug
15 Pin Socket
Hood for DA15 Series Connectors
25 Pin Plug (Meets RS232)
25 Pin Socket (Meets RS232)
Hood for DB25 Series Connectors
37 Pin Plug
37 Pin Socket
Hood for DC37 Series Connectors
50 Pin Plug
50 Pin Socket
Hood for DD50 Series Connectors

.Description
SOLDER-TYPE CONTACTS

923862R
923863R
923864R
923865R
923866R

DOUBLE-ROW
MALE HEADERS
• Solder to PC boards for instant plug-in
access' .025" square posts on a .10" x. 10"
matrix
Part No.

JRSM-M Connects 2 male (DB25P)
cables

JRSF-F Connects 2 female (DB25S)
cables

~

tit ~'. -: . :. . ... -~: :- ~.. . . . . .. ... ..

D-SUB CONNECTORS

GENDER
CHANGERS
Used to connect 2 cables which have the
same gender.
Part No. Description

Part No.

DE9P
DE9S
DE9H
DA15P
DA15S
DA15H
DB25P
DB25S
DB25H
DC37P·
DC37S
DC37H
DD50P
DD50S
DD50H

DATA BOOKS

Description

INSULATION DISPLACEMENT
CABLE ASSEMBLIES

36 Contact Male- Insulation Displace.
36 Contact Female- Insulation Displace.
36 Contact Male - Solder
36 Contact Female - Solder

CENTRONICS
COl Solder Type

Insulation Displacement Type q
Description

S20-36 20-pin 36" Single-End Socket
S26-36 26-pin 36" Single-End Socket
S34-36 34-pin 36" Single-End Socket
S40-36 40-pin 36" Single-End Socket
S50-36 50-pin 36" Single-End Socket
S20-6-S 20-pin 6" Double-Ended Socket
S20-18-S 20-pin 18" Double-Ended Socket
S26-18-S 26-pin 18" Double-Ended Socket
S50-18-S 50-pin 18" Double-Ended Socket
DB25P-10-P 25-pin male 10' Double-Ended Plug
DB25P-10-S 25-pin male 10' 25-pin female
CEN36M-5 36-pin Centronics 5' male
CEN36M-5-F 36-pin Centronics 5' male to female
CEN36M-5-~__~.6=Rin Centronics 5' male to male

100K Linear Taper Pots (with knob)
150 K Linear Taper Pots (w ith knob)
40K Video Controller in case (w/knob)_

SPEAKER

Description

Intel Memory
Intel Microprocessor
National CMOS
National Linear
National TIL Logic
Intersil Data
Zilog Microprocessor

1-3/16" Square • 5/32" Thick
8 Ohm' .40 Watt

• Stainless steel diaphragm' Ultra Slim
• For alarms, music sounds, telephone

equipment, computers, speech aids, etc.

Part No. TS30S

Part No.

210830
210844
30001
30003
3000 5
30009
30013

Part No.

JS100K
JS 150K
_JVC-40
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PARTS LIST-COMPUTER BOARD

PARTS L1ST-POWER-SUPPLY/
BSR LINK BOARD
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CONTROL COMPUTER
continued from page 51

The I/O
The RS-232 port is really part of VO

system, whic h we'll be discussing in a

All resistors Y4-watt, 5% unless other­
wise noted

R1 ,R4,R14-R18-1000 ohms
R2,R5,R6-user-dete rmined. To be dis-

cussed next month
R3,R1 1,R12-10,000 ohms
R7--680 ohms
R8-390 ohms
R9-12,000 ohms
R1 D-2,000 ohms
RN1-4.7Kx 9 resistor network
Capacitors
C1-user-determined. To be discussed

next month
C2-150 pF, ceramic disc
C3-C8,C11-C13,C16-C2D-0.1 fLF, ce-

ramic disc
C9-0.001 fL F
C1D-27 pF
C14,C15-10fLF, 16 volts, electrolytic
Semiconductors
IC1-AOC0804 NO converter (National)
IC2,IC3-74LS541 octal buffer and line

driver
IC4- S N75478 s e ve n high-curren t

darlington drive rs (TI, also Sprague
ULN-2003, Motorola MC1413)

IC5-4051 8-input analog multiplexer
IC6,IC7-74LS377 octal latch
IC8-74LS251 8-input digital multiplexer
IC9-System ROM. 2716, 2732, or 2764.

450 ns maximum access time.
IC10,IC1 2-TMM 2016P-2 (Toshi ba or

s imilar) 2Kx 8 static RAM, 450 ns.
IC1 3-Programmed EPROM (271 6)

All resistors V4 watt, 5% unless other-
wise noted

R1,R19-200 ohms
R2,R7,R8,R2D-100 ohms
R3,R4,R11 ,R12,R15-1000 ohms
R6,R10-4700 ohms
R9-1 ohm (a jumper works fine)
R13-10,000 ohms trimmer potentiome-

ter
R14- 15,000 ohms
R16-220 ohms
R1 7-10,000 ohms
R18-470 ohms
Capacitors
C1 ,C2-G.1 fLF, ceramic disc
C3,C5-Q.01 fL F, ceramic disc
C4,C6-Q,047 fL F, ce ramic disc
C7- 10 fL F, 25 volts , tanta lum
C8-150 pF, ceramic disc
C9-1 fLF, 16 volts, electrolytic
C1Q-Q.14to 0.47 fL F, 200 volts , electroly-

tic
C11-3300 fL F, 16 volts, electrolytic
C12-500 fL F, 50 volts, electrolytic
Semiconductors
IC1- ULN2 0 0 3 darl ington arr ay

future installmen t of this article . However,
we must introduce it now because it is
requ ired for any operator I/O. It:also must
be used to confirm proper operation of the
basic system.

The RS-232 port can be imp leme nted
in two distinctly different manners. The
first and easiest is to use a UART CUniver-

IC14-EPROMto be programmed
IC11-74LS259 8-bit addressabl e latch
IC15-74LS373 octal latch
IC16-74LS139 dual 2-to-4 line decoderl

multiplexer
IC17-74LS32 quad O R gate
IC18-8088 microprocess or
IC19-74LS04 hex inverter,
IC2D-74LS1 23 dual one-shot
Q1,Q2-2N3904
Q3-2N3906
0 1,0 2, D4-D8-1N4148
03-1N4001
Miscellaneous: IC sockets, PC board,

mounting hardware , etc ,
The following are available from Vesta
Technology, Inc., 2849 W. 35th Ave.,
Denver, CO80211:KIT 1-Kit of all parts
needed to control 7 LS-TIL outputs,
monitor 7 inputs, 'program EPROM's,
RS-232 serial port, and 2K RAM (does
not include operating system-see be­
low), $99.95; KIT 2-Kit of all parts for
full-capacity 1/0 and 4K RAM (does not
include operating system-see be­
low), 169.95; Operating systems con­
tained in ROM: BASIC I operating
system, $12.95; BASIC II operating
system, $29.95; Forth operating sys­
tem, $79.95; Assembled, tested, and
burned-in control computer with
BASIC II operating system, $279 ;
RS-232 cable, $24.95; 2716 EPROM,
$6.95. Add $6 for shipping, handling,
and insurance.

(Sprague)
IC2- TL497 switching regulator
IC3-74LSOOquad NAN D gate
IC4-LM340-5 +5-volt regulator
IC5-LM320-5 - 5-volt regulator
Q1-2N3904
Q2-2N3906
D1,D3,D5,0 6,01D-1N4001
D2,D4,D7-D9-1N4148
T1- 11Z2100 1:1:1 pulse transforme r

(Sprague)
T2-16 volts, center tapped, 0.4 amps.

(Signal 8T-4-16 or s imilar)
S1-normally open momentary pushbut-

ton switch
Miscellaneous:line cord, printed-circuit
board, ICsockets, heat sink for regulator,
mounting hardware, etc.

The following are available from Vesta
Technology, Inc. , 2849 W. 35th Ave.,
Denver, CO 80211: Power-supply/BSR­
link kit , including all components,
$59 .95 ; Assembled , tested , and
burned in power supply, $109. Add $6
for shipping, handling and insurance.

sal Asynchronous Receiver Transmitter)
Ie. The UART cons tantly waits for an
incoming character, receives it according
to whatever protocol has been pro­
grammed, and stores the character in a
holding register unti l the microprocessor
requires it. Transmission is simply a mat­
ter of writ ing the charac ter to the UART's
transmit register.

The other alternative-the one that
we' ll use-is to use one input and one
output of the board to send and receive the
seria l data. That method requires the mi­
croprocessor to assume control of the en­
tire process of da ta receptio n and
transmission. However, it eliminates the
requirement for a large and expensive
component. The principal limitation of
this approac h is that the microprocessor
must know when to expect a character and
it must be executing its input routine be­
fore the character is sen t to the board .
That's not a prob lem for most applica ­
tions . In the case of BASIC , it means that
all conso le commands and program IN­
PUT state me nts are handled eas ily.
However, there can be no INKEY$ state­
ment.

The eighth output and eighth input of
the bit-addressa ble I/O port will be used
to implement the RS-232 port. The re­
quirem ent for a nega tive voltage supply
for the RS-232 link can be avoided with a
bit of foxy circuit design . The incoming
RS-232 signal is normally at the "mark"
or negative level. Every character trans­
mission ends with-a stop bit designed to
return the line to the negative level. We
can generate our level from the incoming
RS-232 line . That approach works fine for
cables of less tha n 10feet long. If longer
cab les are used , a separate negative sup­
ply be tween - 5 and -12 volts DC
should be used . Such a supply is available
from the power-supply board , which-as
we mentioned previously- we' ll discuss
in a future installme nt.

Whe n examining serial asynchronous
waveforms , rememb er that a logic one is
less than - 3 volts DC and a logic zero is
greater than + 3 volts DC . The line is held
in the mark or one state when not active .
The transmission always begins with a
start bit = ~ and ends with a stop bit = I .
The stop bit returns the line to the mark
state .

Full duplex serial opera tion that mea ns
separate wires carry data to and from the
control computer (and terminal). Pin 2 of
the RS-232 con nector is transmitted data
to the com puter. Pin 3 is receive d data
fr om the computer. At the terminal, those
two pins are reversed so that pin 2 is an
outp ut and pin 3 an input. If you are using
a personal computer as a termin al , you
must determine if the RS-232 port of your
computer is configured as a terminal or as
a computer. Whatever the case may be ,
con nect the board 's input to the terminal' s
outpu t and vice versa .



FIG. 4-PARTS-PLACEMENT DIAGRAM for the.computer board. The dashed lines represent foil- sid e
jumpers. There are many " unused" pads ; they are for future expansion and experimentatio n. For
example, note that a 28-pin socket is provided forthe 24-pin 2716(IC14). That allows larger EPROM's to
be programmed. Simply plug the 2716(or other 24-pin device) into the socket leaving pins 1and 2 of the
socket unoccupied.

Building the control computer
The actua l assembly of the assembly of

the co ntroller requ ires no special tech­
niques. You can use a printed-circuit
board (we showed the foil patterns for the
doub le-sided board in Figs. 2 and 3) or
you can wire-wrap the project. You are
probably better off with the PC board.
Troubleshootin g will be easier, and as­
sembly will be quicker-about an hour,
assum ing you already have the board. (If
you are not able to make your own board ,
see the Parts List for a supplier). Wire­
wrap ping the projec t will take about 16
hours. One note on wire-wrapping: Do
not give into the temptation of wire-wrap­
ping. directly to the lead s of the discrete
components. The integrity of a wire-wrap
joint depe nds on the square comers of the
posts .

If you have the printed-circuit board,
simply follow the parts-p lacement dia­
gram in Fig. 4 . Be careful not to create
so lde r b r id ge s , an d whe n you are
finished, wash the board in flux solvent.
That will remove any flux resid ues left on
the board . Don't forget that we 've showed
the foil and parts-placement diagrams for
only the computer board . The power sup­
ply and BSR-type controller will be lo­
cated on a separate board of the same size .
We'll discuss that sing le-sided board next
time, and we'll give you some more hints
on the contro l computer's construction.

Troubleshooting
After you install all the parts, carefully

inspect your board. You should check that
all IC 's are in the correct sockets and that

they are correctly oriented'. Transistors
and diodes should also be checked . Then
measure the power-supp ly voltages. Al­
thou gh we have not yet discussed the
board for the power supply and BSR-type
co ntro ller, you ca n test the computer
board if you have a +5-volt DC regulated
supply.

Regardless of what supply you use , en­
sure that it is the correct voltage , and be
sure to orient it correctly. Reversing the
power-supply polarity is like reversing an
lC, only it' s more efficie nt- it will burn
out all of the Ie's . The BAS IC operating
system should be inserted into the system
ROM socket (IC9 ). The first memory
socket (ICI2) should contain a 20 16RAM
Ie. Do not insert additional memory yet.
Also , unneeded 1/0 should be removed .
Get your termin al to the proper protoco l
(4800 baud , no pari ty, 8 data bits , full
duple x, caps lock on) and conn ect it to the
board . App ly + 5 volts De. If the BASIC
prompt (» appears, we can assume that
the basic microprocessor circuit s are cor­
rect. (If you use the BASIC II operating
system, then you do not have to set your
terminal to" 4800 baud . Simply hit the
space bar within 7 seconds after the board
is turned on or reset.)

If the BASIC prompt does not appear,
then we have some trouble shooting to do.
Unfortunately, though , we' ve run out of
room to talk about it this month . But it' s
the first thing we 'll deal with next time .

Along with the troubleshooting hints,
we'll look at the power supp ly, remo te
contro ller, and also the I/O capabilities of
the computer R-E CIRCLE 85 ON FREE INFORMATION CARD
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Testing transistors
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IN TH E FEBRUARY 1984 " H O BBY C OR­

ner," we discussed how to make realistic
battery tests. Well, this month we' ll turn
to another testing problem. Glen Gartner
(PA) asked a question about how to test
bipolar transistors. He needs a procedure
that uses minimal equipment-such as
only a multimeter. Since that topic is sure
to interest many of you, we' ll spend some
time on it. We' ll start with a look at some
transistor basics.

Essentially, a transistor is a couple of
diodes that share a common element.
That sharing causes one diode to be af­
fected by what happens in the other. Of
course, that is an over-simplification­
you could not make a transistor using two
discrete diodes-but that model does gen­
erate a mental picture that is helpful to us,

Current flow in a transistor
You know that a diode is a two-terminal

device that passes current in one direc­
tion, but has a very high resistance to
current fl owing in the opposite direction.
Conventional current flows freely from
the diode's anode to cathode'. Figure I
shows the schematic symbol fora diode­
curr ent flows in the direction of the arrow.

Now let's get back to the transistor. You
know that there are two bipolar types:
PNP and NPN. The symbol for the PNP

AN INVITATION
To better meet your needs, "Hobby

Corner" has undergone a change in
direction. It has been changed to a
question-and-answer form, Youare in­
vited to send us questions about gen­
eral electronics and its applications.
We'll do what we can to come up with
an answer or, at least, suggest where
you might find one,

If you need a basic circuit for some
purpose, or want to know how or why
one works, let us know, We'll print
those of greatest interest here in
''''Hobby Corner." Please keep in mind
that we cannot become a circuit-de­
sign service for esoteric applications;
circuits must be as general and as
simple as possible. Please address
your correspondence to:

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

/I~~
CP-T H o DE. A tJODE

FIG. 1

£}l.e.

<_'~"TO' ¥
"'- b

FIG. 2

~

EM 'T~fc,qORT
b

FIG. 3

TD - S ~E6 c <;gc
a- b

E '-0 -3

<~:l"") 'Zf!
5 BE

c
.c... d

FIG. 4

transistor is shown in Fig. 2-a. Figure 2-b
shows how you can think of the PNP tran­
sistor. In effect, there are two diodes with
a common cathode (the base). From our
discussion of diodes, it is clear that the
PNP transistor has low resistance to cur­
rent flow from emitter to base and also
from the collector to base.

Figure 3-a shows the symbol for an
NPN transistor. Figure 3-b shows how you
can think of it- two diodes with a com­
mon anode (the base). Thus, the NPN
transistor should have a low resistance
from the emitter to base and also form the

collector to base.
.Now that we know how to think of the

transistors, we can go about testing them.
But first we have to be able to identify the
leads. Figure 4 showssomecommon tran­
sistor-package types along with their pin­
outs.

The next task is to determine the polar­
ityof your multimeter probes when it is in
the resistance-reading mode. Do not as­
slime that the black ; ne is negative! You
can test the polarity by tracing the internal
wiring of the meter or by using a second
meter. Of course, you can use a marked
diode and measure its resistance in both
directions-the resistance will be greater
when the negative probe is on the anode.
Once you determine the probe polarities,
mark your meter permanently so that you
won' t have to check it again.

Now you' re finally ready to find out
whether the transistor is a PNP or NPN
type. Before I tell you, think about the
information we've gone over so far. You
have everything you need to make the test.
Can you figure it out?

Connect one meter probe (in the high­
resistance range) to the base of the transis­
tor. Measure the resistance to the emitter
and, again, to the collector. Then connect
the other probe to the base and repeat the
measurements. Both of the first two read­
ings will be higher than both of the second
set of readings. If not, you either have a
defective transistor or you have identified
the three leads incorrectly.

Assuming that both readings in one set
are greater than both in the other set , ap­
ply this rule: If the readings are higher
when the negative probe is on the base,
the transistor is an NPN type. Otherwise,
it is a PNP transistor. Once you get the
hang of making this measurement, you
can test transistors quickly-at least in
less time than it takes to explain it!

Is it good?
Now you have the leads identified and

you know the transistor type. However,
you still do not know if the transistor
works! There are several ways to test a
transistor. First you can substitute a tran­
sistor known to be good for a suspect one
in a circuit. If the circuit then functions,
the original transistor is bad. On the other
hand, if it doesn't function, you cannot be
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New MFJ·1024 Active Receiving
Antenna mounts outdoors away from
electrical noise for maximum signal.

Gives excellent reception of 50 KHz
to 30 MHz signals. Equivalent to wire­
hundreds of feet long . Use any SWL,
MW, BCB , VLF or Ham receiver.

High dynamic range RF amplifier. 54
in. whip. 50 foot coax. 20 dB attenuator
prevents receiver overload. Switch be­
tween two receivers. Select auxiliary or

active antenna. Gain control. " ON"
LED. Remote un it , 3x2x4 in. Control,
·6x2x5 in. 12 VDC or 110 VAC with

. optional adapter,
MFJ-1312, $9 .95.

$129 95
(+S4.00
shipping)

Order from MFJ and try It. If not delighted ,
return within 30 days for refund (less shipping).

One year unconditional guarantJle.
Order today. Call TOLL FREE 800-647-1800.

Charge VI SA, MC . Ormail check, money order.
Write for free catalog. Over 100 products.
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sure of the transistor- either it or another
component could be bad.

You can also test many transistors with
a multimeter. In this procedure, start with
the highest resistance scale each time and
move ~down as necessary. Here are the
steps:

1. Connect the probes to the base and
collector.

2. Note the resistance.
3. Reverse the probes and note the

resistance.
4. Connect the probes in the direction

of the highest resistance.
5. Short the emitter to the base. If the

transistor is good, the reading will
decrease.

6. Changethe base probe to the emit­
ter.

7. Short the emitter to the base. If the
transistor is good, the reading will
increase.

A simpler and more reliable way to test
a transistor is to put it in a test circuit. The
simple audio oscillator shown in Fig. 5
will beep softly with every good bipolar
transistor that you plug into it. The resis­
tor and capacitor values are not critical­
almost anything in the ballpark will work.
In addition, the voltage is so low that the
transistor won't be damaged if you plug
the leads in wrong or if the switch is in the
wrong position. For convenience, you can
build this little tester in a small utility box,
so that it will be on hand whenever you
need it.

There is, of course, a fourt h way to test
transistors. I have admitted my laziness to
you in the past, so it will come as no
surprise that I use a handy-dandy com­
mercia l transistor checke r. You, too ,
might take a look at Radio Shack's 22­
025. It's small, versatile, and costs less
than $15. It will check transistors r oth in­
circuit and out-of-circuit, and will even
givea relative beta measurement. You can
also use it as a continuity checker or as an
audio oscillator. Like the checker circuit
we built, the tester is safe-you can plug
transistors in backward and not damage
them.

All right. Glen, you and other readers
can surely find one suitable wayto do your

continued all page 113



STATE OF SOLID STATE
Making true RMS measurements

ROBERT F. SCOTT, SEMICONDUCTOR EDITOR
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The averaging time constant
The AD637 can handle both DC and

AC input voltages. Its DC output will
track exactly the absolute value of a DC
input and will approach the true RMS
value of an AC input. TI1e deviation from
the true RMS value is the averaging error
caused by AC ripples riding on the DC
output signal. That is a factor of the input
signal's frequency and the averaging time
constant. I . (25 mS/f.LF x CAV) and is
defined as the peak value of the AC ripple
component plus the DC eITOr. That is il­
lustrated in Fig. 3.

AS. (TI1e buffer amplifier can be used
either as an input buffer or in an active­
fi lter configuration: it is a user option.)

The input voltage. Vin • is rectified by
active rectifier AI-A2 to produce a unipo­
lar current. II ' That current drives one
input to the squarer/divider which has the
transfer function: 14 = 11

2/1:;
The output CUITent of the squarer/divid­

er. 14 , drives A4 which. along with the
external averaging capacitor connected to
pin 9. forms a lowpass filter. If we make
the R-C time constant of the filter much
longer than the longest period of the input
signal. A4's output will be proportional to
the average value of 14 , The output is
taken back to A3 to provide current I:;. the
denom inator of the transfer-function
equation above. See the standard RMS
conversion circuit in Fig. 2. Curre nt I:;
equals the average value of 14 and is re­
turned to the squarer/divider to complete
the operation: 14 = Avg [1 /14 J = IIRMS
and VO U! = Vin RMS

OPTIONAL
ACCOUPLING 0--;,---,
CAPACITOR~~..L

FIG. 2

R1
24K

How the circuit functions
The only external component required

for RMS-to-DC conversion is a capacitor
that controls the averaging-time period
and determines the low-frequency ac­
curacy. ripple level. and settling time .

Figure I is a functional diagram of the
IC. Wecan think of it as beingmade up of
4 main sections. The first is an absolute­
value circuit (active rectifier) made up of
AI. A2. and their associated components.
TI1e second is a squarer/divider made up
of A3 and Q I- Q5. Third is a filter/ampli­
fier. A4. and fourth is buffer/amplifier

Til E ACC URACY OF :-IE ASURED Rl\ lS VAL­

ues of AC voltages has always been ques­
tionable. That's because the shape of the
AC wave being measured can drastically
affect the readings of many voltmeters. li1
most multimeters and AC panel-meters.
the AC wave is rectified to develop a DC
voltage that is proport ional to the RMS
value . For example: two popular analog
multimeters specify their AC voltage ac­
curacy as 5'!C of full-scale value when
measuring a 60-Hz sinewave . Accuracy
" goes out the window" if the input sig­
nal's shape is nonsymmetrical or if the
signal approaches a triangle or pulsed
waveform.

Semiconductor manufacturers have de­
veloped monolithic RMS-to-DC convert ­
ers th at per mit AC voltages to be
measured with maximum errors that are a
small fraction of one percent. A recent
addition to this category of devices is the
AD637 from Analog Devices (One Tech­
nology Way. PO Box 280. Norwood. MA
02062).

That IC is a monolithic. high-accuracy
RMS-to-DC convert er that can be used to
compute the true RMS value of any com­
plex AC waveform. In addition. the de­
vice computes the square. mean-square.
and absolute values of complex AC (or
AC superimposed on DC) input wave­
forms. Its circuit features a wide band­
width: 8 MHz when the input is 2 volts
RMS or above. and 600 kHz with a 100­
millivolt RMS input. The circuit includes
built-in compensation for crestfactor and
handles signals with crest factors of up to
10 with less than a 19c increase in error.
Crest factor. CF. is the ratio of a signal's
peak amplitude to its RMS value: CF =
( V PEAK) /( V R:-'IS)' Sine and triangle waves
have low crest factors that do not exceed
2. Pulse trains with low duty-cycles have
much higher crest factors. For example. a
rectangular pulse series with a I% duty
cycle has a crest factor of 10.

A voltage equal to the logarithm of the
RMS output signal is brought out to a
separate pin on the AD637 so that the user
can make direct measurements in deci­
bels. The dB-measurement range is 60
dB: the O-dB voltage-reference level can
be set to between 0. 1 volt and 2.0 volts
RMS by providing an external reference
CUITent.
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The growth of NTE quality replacement parts has
been nothing short of astronomical. And the proof
is in our new 1984 Replacement Master Guide,
destined to bethe standarddirectoryfor technicians
across the country. In excess of 3,000quality NTE
types are cross-referenced to more than 220,000
industry part numbers.

YOU'LL FIND ALLTHERIGHT STUFF FOR
REPLACEMENT, MAINTENANCE AND REPAIR:

Look for our Replacementsemiconductors in the
bright greenpolybags andcartons that list rating
limits, device type, diagramsand competitive
replacementrighton the package. NTE quality
parts are available fromyour local NTEdistributor
and come backed by our exclusive two-year
warranty. Ask for your FREENTEReplacement
Master Guide and take off with NTE!

NEW -TONE ELECTRONICS, INC.
44 FARRAND STREET· BLOOMFIELD, NEW JERSEY 07003
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DOUBLE-FREQUENCY
RIPPLE

FIG.3

DCERRO R = Eo - Eo

IDEAL OUTPUT
Eo

The peak value of the AC ripple as a
percentage of the output s ignal is

50/6.3Tj, where Tis greater than Ufandfi s
the signal frequency. The DC error is also
frequency dependent; it varies as the per­
centage of the reading by 1/(0 .16
+6.4T2j2). The magnitude of ripple de­
creases the accuracy of the measurements
being made . The amount of error can be
reduced by increasing the value of the
averaging capacitor, CAv - However, that
has two disadvantages: I) The capacitance
of CAY can beco me extremely high . 2)
The settling time of the AD637 increases
in direct proportion to the value of the
averaging capacitor. Settling time Ts
equals 115 mS/J-lF x CAY'

A preferred method of reducing ripple
is to add a one- or two-pole filter network
connected between output terminal pin 9
and the buffer amp lifier input , pin 14. A
sing le-po le filter, such as the RI-Cl net­
work in Fig. 2, provides the best compro­
mise between ripple and settling time.

When CI is made 3.3 times CAY' the
magni tudes of the AC and DC errors are
equa l at 50 Hz . If we set CAv to I J-lF and
CI to 3 .3 J-lF, we reduce the ripple for a
60-Hz input signal from 5.3% (when CAv
is used alone) to 0 .15 % and settling time
increases by not more than three times.

The AD637 is available with two ac­
curacy ranges (types] and K) for a °to
+70° C temperature range . A type S is
available with a operating-temperature
range of - 55°C to + 125°C. All devices
are packaged in ceramic 14-pin DIP's . For
additiona l information , write to Analog
Devices , PO Box 280 , Norwood , MA
02062 . Ask for a copy of the bookl et High
Precision Wide-Band RMS-DC Convert­
er, the AD637 .

New Darlingto n power transistors
RCA recently introduced a family of

six 2-amp Darlington power transi stors.
The six complementry devices , three
NPN and three PNP, are housed in
TO-nOAB package s . Th e TlPI IO,
TIPII I, and TIP II2 are NPN device s and
are rated for a collector-to-emitter break­
down voltage (VCEOs us ) of 60, 80 , and
100 volts , respect ivel y. The TlPII5 ,
TIPII6 , and TIPl17 PNP devices have the
same VCEO ratings , respectively. R-E
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SERVICE CLINIC·
Microprocessors and VCR's

JACK DARR, SERVICE EDITOR

FIG.1

ture de tec ted), the resis tance of the dew
senso r is high-around 80 ,000 ohms.
That causes a logic high to be developed at
pin 9 of IC806. (Any voltage below 1.2
volts is a logic low, anything else is a logic
high . ) When th at happ en s , a high is
passed on to the system-control micro­
proce ssor (IC802) at pin 6. That input
signal tells IC802 that the moisture level is
safe. On the other hand, when the dew
sensor de tec ts an exce ssive amo unt of
moisture. its resis tance decreases, which
causes a logic low to be applied to the
comparator. That, in turn , causes the
comparator to ou tpu t a logic low to
IC802. and the microprocessor places the
VCR in the stop mode.

In the rewind mode. an infrared-sen si­
tive phototransis tor is used to detect the
end of the tape . When the end of the tape
is reached. an infrared ligh t is passed
through the clear segme nt of tape at the
end of the reel. That infrared light causes
Q903 to generate a logic-high signal that
is input at pin 5 to another of the compara ­
tors contained in IC806 . That comparator,
in turn. outputs a high signal that is fed to
the sys tem-control micro proces sor at pin
28 . On rece iving the signal, the micro­
processor pl aces the unit in the sto p
mode . Note that as long as there is tape on
the ree l. no infrare d signal is detected by
the sensor. and the micro processor wi ll
allow the operation to continue . The fast­
forward sensor operates in the same man­
ner. with it' s output applied to pin 7 of
IC806.

One of the novel things about this VC R
is the take up-reel -rotat ion detec tor. De­
tection of take -up-reel rotation is accom­
plished by the combination of an LED and
light -sensit ive transistor in one package
(Q905). The sensor (located at the bottom
of the take-up turntable) is used along
with a segmented disk that has eight re­
flective and non-reflective areas . The disk
is located at the bottom of the take-up
reel. Whe n the segmented disk is rotating,
the reflected light is detected by Q905 and
causes a squarewave to be generated. That
signal is capacitively coupled to the final
op-amp in IC806. The op-a rnp's output is
then fed to the microprocessor at pin 3. If
that signal were to disappear dur ing tape
operat ion. the microprocessor would put
the VCR in the stop mode .
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of the trouble-sensing circ uitry found on
the system-control board. That board con ­
rainstwo Ie's and various sensing devices
that are used to detect such things as mois­
ture. end of the tape. and the rotation of
the take-u p reel. The two Ie's . IC802
(system-control micro processor-Sc-one
of five microprocessors in the unit) and
IC806 (a quad comparator) are used to
mon itor the output of the sensors and act
acco rding to the signals they rece ive .

The dew sensor is a moisture-sensitive
resi st ive-semicond uc to r device that is
used to tell the microprocessor when the
moisture level in the system offers a threat
to the opera tion of the unit. With all the
del icate elec tronics in a VC R- to say
noth ing of its intricate machinery-ex­
ce ss moisture could damage the machine .
The dew sensor. a small flat device about
an inch square . is moun ted near the mid­
dle of the " works" in most VCR's . In Fig .
I. that device is connected to the non­
invertin g input (pin 9) of one of the op­
amps contained in IC806. During normal
operation (when there is little or no mois-
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Sensing circuit
Take a look at Fig . I: it shows a diagram

:l.lICROPROCESSORS HAVE BEE N INCO RPO­

rated into almost every type of electronic
device in use today. For instance, in many
stereo and TV sets . they are often used
along with senso rs to control the AFC
( Aut~matic Frequency Control) so that if
the tuned frequency begins to dr ift , the
microprocessor can automatically com­
pensate for that change . But that's not the
only thing that they can be used for.
VCR 's use them to stop or start operations
according to the cond ition of the system.
For exa mp le. RCA' s VJP900 VC R uses a
rather complex sys tem of sensors and mi­
croprocessors to monitor the operat ion of
the system . Other microprocessors con­
trol such things as the tun ing process. the
time-d elayed record ing . and the remote
contro l functions . Th is month we' ll see
how some of those microprocessors are
used to control the tun ing and sensing
operations of that VC R. We' ll start with
the sens ing circuitry.
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And ask for our free Price and Techni cal Informati on Guide.

level at the input.
The remote-contro l mi croprocessor

monitors the status of the whole unit by
check ing the microp rocessor on the sen­
sor board. If anything is wrong with any
one of the five microprocessors . the VCR
will be shut down . Also . if the tab on the
casse tte is missing you canno t record: the
VCR shuts down and will not start .

T h e VJP 9 00 a l s o h a s a PLL
(Phase-Locked Loop ) e lec tro nic tuner
that is contro lled by the PLL micro­
processor. Th at mi c rop rocessor a lso
kee ps track of the remote-cont rol micro-

continued 0 11 page 107

Module updates are only one reason
to depend on quality PTS rebuilt television
products. PTS also offers fast eight hour
tuner rebuilding or immediate exchange
of tuners and modules at 20 Servicenters
nationwide and over 1500 distributors.
Quality and service from the nation's
leader backed by our full year limited

PTS Corporation warranty.

The world's largest independent electronics rebuilder.
P.O. Box 272
Bloomington, IN 47402
(812) 824-9331

ACKnowledge). Those lines are shared by
the timer and remo te-contro l micro­
processors . When one of the micro­
processors is ready to send data , it pulls
the RDY, line on the recei ving micro­
processor low. Th e recei vin g micro ­
processor. in turn . outputs a high on the
ACK line . mean ing "read y when yo u
are." The sending microprocessor then
transmits a l6-bit word . Each bit of the
data confirms the ready status of the re­
ce iving microprocessor. No te that you
cannot see these signals on a conventional
oscilloscope . However. you can usually
monitor the receiver by reading the logic

Tuning section
As we sa id ear lier, there are many mi­

croprocessors in the VJP900 . Almos t as
many as Presiden tial candidates! And
they ' re like politicians in more ways than
one . When the VCR is turned on they all
"shake hands" with one another. (We' re
not kiddi ng; there are lines labelled hand ­
shake lines . which are separated into two
parts; one is R DY (ready) and the other is

The cassette-up sw itch. connected to
pin 5 of IC802. is used to tell the micro­
proc essor when the casse tte basket is
loaded and in the down position . With the
basket in that position. swi tch 59 02 is
closed and a high sig nal is input to IC802 .
That signal causes the system-control mi­
croprocessor to enab le the VCR. On the
other ha nd. if the cassette is placed in the
basket but the basket isn 't pushed down,
the cassette-up switch opens and the VCR
stops.

The last senso r operation that we ' ll
look at is the cy linder-lock detector. The
cylinde r-lock signal is supplied by cylin­
der-servo circuit IC502 (not shown) and is
input to the microprocessor at pin 4 . Dur­
ing normal operation the cylinder servo
generates a logic low signal. If the cylin­
der's motor speed were to decrease . a log­
ic high would be ge nerated by the servo
K'. That signal is then passed to the mi­
croprocessor, which will shut down the
VCR up on receivi ng that signal.

Service tips
If the VCR does not go into the play

mode . check the outputs of all the trouble
sensors .TIle dew sensor should have less
than 1.5 volts at it's input. If the correct
voltage is present, check the output of the
end-of-ree l sensors (rewind and forward)
at PG 805 pin s 3 and 4 . Both outputs
should be less than 0 .15 volt. Also , con­
firm that there is a logic high input at pin 5
of the sys tem-control microprocessor. If
any of those voltage levels are incorrect ,
service the appropriate sensing section. In
addition , if the VCR makes no attempt to
load the tape from the cassette, the prob­
lem can most likely be found in the ree l­
rota tion or the cy linder-loc k detectors .
Those two detectors will turn on the sys­
tem only after the tape-loadin g sequence
has been completed .

If. after loadin g the cassette in the bas­
ket. the VCR immediately ejects (un­
loads) the tape , chec k to make sure that
there is a I-volt peak -to-peak squarewave
durin g the time of load co mpletion. If
that' s missing you may have a bad rota­
tion-detector (Q905 ) or capstan servo
prob lem s. If it's normal , check the cylin­
der-lock signal; it should be a logic high
before the loading sequence is completed.
At the end of that sequence it should go to
a logic low. If not. you co uld have a prob­
lem in either the cy linder-se rvo circuitry
or the dr ive K'.
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NTS IflTF'lDflIC ' home training provides
you with a special kind of "Hands-On" /
experience that prepares you better,
develops your skills faster. You advance
as quickly as you wish, working with
actual circuits, diagrams, schematics,
and state-of-the-art hardware. There are
a dozen different NTS programs in
electronics to help you develop and
reach your potential. They range from
basics to advanced areas in several
fields. And the ALL-NEW NTS course
catalog spells it all out. It's free, and
does not obligate you in any way. Send
for it today.

A GROWTH INDUSTRY

High-Technology is a growth industry. The
evidence is clear, and most observers predict a
steady expansion due to a relatively strong flow
of investment capital into computers, electronics
and precision instruments. Sales of computers
alone will reach an estimated ten million units
this year. This means challenges and new

employment opportunities, especially in
servicing and maintenance. Computer servicing
skills can best be learned by working directly on
field-type equipment. NTS electronic hardware is
selected and developed especially for the
training program with which it is associated. You
learn by doing, by assembling, by performing
tests and experiments, covering principles of
computer electronics, microprocessor trouble­
shooting, and circuitry.

MICROCOMPUTERS

NTS offers three programs in computer
electronics. You will receive training covering
solid-state devices, digital logic circuitry, and the
fundamentals of the computer itself. Instruction
includes micro-control technology and detailed
operation of microcomputers. These courses will
prepare you for entry-level in many facets of the
computer industry such as field service and
customer engineering as well as programming .
In addition to written texts you r course includes
the NTS/HEATH disc-drive computer which you
assemble as part of the training process. The
assembly and use of the computer will serve to
reinforce practical application of principles.
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America 's industrial giants are turn ing mo re and
more frequently to home study as an effective way
to upgrade emp loyee skills. You benefit from the
experience NTS has gained in its 79 years as a
leader in technical training. The skil ls and
expe rience gained in the building of kit s and test
equipment provide you with traini ng that cannot
be diJplicated . And,
depending on the
program you selec t,
you can earn up to
30 'CEU credits for
successful
completion .
Complete details
included in the
catalog.
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manufacturing processes. In Video tech nology, a
new course features the advanced NTS/Heath Z
Chassis "Smart Set" color TV with computer
space command remote control and space
phone. This is an excellent program fo r those
interested in a career in video servicing wi th
mic rocomputer basics .'

~---------------------------------------,

EARN CEU CREDITS

L J

NO SALESMAN WILL CALL

The field of industrial and microprocessor
techno logy enco mpasses the application of
electronic microprocessor co ntro l pr inc iples.
Your course. takes you from fu ndamentals of
digi tal electronics and associated circuitry
through the application of the microprocessor as
a control device. You will learn how to move and
manipulate instructions and information. The
microprocessor trainer included in your course is
a microcomputer system designed as a prac tica l
tool for learning the use of software and
hardware techniques utilized in the linking of
microprocessors to various systems .

MICROPROCESSOR TECHNOLOGY

NO OBLIGATION

The NTS Cornpu-Trainer is a fascinating sol id­
state device which you will build in order to
perfo rm over ninety log ic circuit experiments.
These experimen ts serve to emphasize an area of
electronics wh ich is essent ial to the under­
standing of state-of-the-art control equipment;
they are also extremely important to those .
wanting to pursue a career in computer
servicing . Separate courses involving the
Compu-Trainer are also available in
Microcomputer Servicing and Digital/Analog
Electron ics.

TECHNICAL TRADE TRAINING SINCE 1905
Resident and Hom e-Stud y Schools

4000 So. Figueroa St.. Los Angeles. CA 90037

Other NTS cou rses cove r a wide range of
spec ialization . In Robo tics, the NTS/Heath Hero I
is inc luded to tra in you in robotic applications in
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COMMUNICATIONS CORNER
RF power measurements

HERB FREIDMAN , COMMUN ICATIONS EDITOR
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AS ANY ELECTRON ICS ENG INEER OR TECH­

nician , radio amateur, or CB'er can tel i
you, RF power measurements can be a
real headache. As an exampl e , consider
the problem we ran into recently.

We were involved in a project that
called for the upgrading of an existing
two-transmitter set up where one trans­
mitter was the backup for the other. All
that was really bein g done was repla cing
one of the older transmitters with a new
one. The co mpleted installation was to
resemble the one shown in Fig. I; a rather
simple circuit that switched either trans­
mitter to the transmission line. (For
simp lic ity, the dummy load, safety inter­
locks , etc , are not shown.)

Note the location of the output-power
meter. It's really part of a combination
powerlVSWR metering panel: in effec t ,
two meters in one . One of the meters was
for VSWR calibration and measurement:
the other was calibrated directly in watts
for RF output power.

The problem
Now, lets look at the problem . With

both transmitters working into a dummy
load , a 6-kW output was measured . But
when switched to the transmi ssion line
the origina l transm itter produced a meter
indic ation of almost 6 kW, while the new
one produced a meter reading of only 4 .2
kW. What was the cause of.the app arent
loss of nearly 2 k\V when operating into
the transmi ssion line? In reality, there was
no loss of any kind . The problem Was
simply an inco rrec t readin g cause d by
standing IVO\'es .

If you think abo ut it for a moment,

1111
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you' ll reali ze that an RF-power meter is
simply a forward-p ower VSWR indicator,
with its own calibration adjustment and
an RF-watt s sca le . C onsider how such a
device work s. A sample of RF energy is
picke d off the center conductor of the
transmission line by a probe that is inser­
ted under the coaxi al shield . It is then
rectified and the result ing DC is passed
through a calibration potentiometer to the
meter indicator. If the mete r's indication
is to serve as the ca libratio n for a VSWR
meter, then the meter sca le simply has a
ca libration mark and the ca libration po­
tentiometer is adj usted so the forward
power causes the meter pointer to fall on
that markTf the same meter has a sca le
ca librated in RF watts , the potentiometer
Is adjusted until the meter indicate s either
the ca lculated output. or the value indi­
cated by a precision wattm eter when the
transmitter is working into a dummy load .
(Obviously, that is not intended to be a
preci sion measurement, but a relative ly
accurate guide for a technician .)

Now we are read y to tackle the question
of what caused the apparent loss of power
when the seco nd tran smitter was switched
in. In reality, there was no loss; it was
simply an incorrect meter readin g caused
by the standing waves on the transmi ssion
line . The RF power that was sensed by the
meter was affected by standing waves at
the location of the probe .

Let 's look at what we mean by that. if
the line is flat with almos t a I: I VSWR,
the current and voltage at any probe loca­
tion along the line will be equ al to any
other location (excluding norm al copper
losses). So that , regardless of where the

FIG.1

probe is located, it will always sense the
same amount of RF and the meter ca libra­
tion would be valid anywhere along the
line . But if there is any amount of mis­
match, standing waves will be produced
along the line and the RF sensed by the
VSWR probe will depend on the magni­
tude of the standing wave at the location of
the probe . That' s why there is a potenti­
ometer for forward power calibration .

But why wasn't the location or magni­
tude of the standing wave the same when
the transm itters were swi tched? Actually,
in the old transm itter ins talla tio n they
were constant regardless of which trans­
mitter was used . That' s because the de­
signers of the original installati on used
exactly one wavelength of transmi ssion
line bet ween the tra ns mi tters and th e
coax ial se lec tor-swi tc h. Regardl ess of
which transmitter was switched in , the
tran smi ssion line length remained the
same. By now you should have figured out
the prob lem . If not. think abo ut what hap­
pens if there is any change in the length of
the transmission line? Correct-the rela­
tive magnitude, and possibly the position ,
of the standing waves can change . The
probe, which formerly might have been
located at a node, might now be on the
peak of the standing wa ve, so that the RF
sensed by the probe will not be the same
arid it will be necessary to re-adju st the
ca libration potent iometer for the correct
power readin g.

Because of the new location of one
transm itter, a low ceiling, and other such
irreversibl e considerations, it was impo s­
sible to maint ain equal lengths of trans­
mission line (or multip les) between the
transmitt ers and the selector switch, so
the physical length of the line depended
on the particular transmitter in use . That ,
in turn , affected the amount of RF sensed
by the VSW R probe . Hence , the RF out­
put power indication was incorrect when
the transmitters were swi tched unless the
meter was recalibrated .

Now it might be logical to assume that
there 's real big trouble with the antenna
system if a change in tran smi ssion line
length can produce a variation of almos t
33Ck in output power measurement. Actu­
ally, the system was very goo d- the mea­
sured VSWR being a shade over 1.1 :1.

Keep all of this in mind for the next
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proce ssor as well as the sys tem-control
microp rocessor to make sure all sys tems
are go . If no fault is de tected in any of the
sub-sys tems. you ca n go ahead with the
recording; if not , nothing happens. A mi­
croprocessor is like a politician in many
ways: however, you ca n trust them for one
thing. They won' t shake your hand and
then go back to Washington and raise your
taxes ! R-E

SERVICE CLINIC

continued fro m page 101

time yo u 're working on a transmitter/an­
tenn a in stallation and you get VSW R-de­
rived output power values that you know
are too good to be true, such as a 6-watt
output from a C B rig with a 4-watt input.
(Some people really believe , you can get
more out than you put in.) Or, on the other
side of the coin , if there 's excessivly low
output power. Say for example, you' re
working on an HF or VHF transmitter
rated for lOa-watts RF output. Working
into a dummy load you get that lOa-watt
output , but whe n working into a transmis­
sion line you get co nsi derably less . Sus­
pect the location of the RF probe before
you start fixing the transmitter. If possi­
ble . connect a V4-wavelength sec tion of
transmission line between the transmitte r
and the output end of the transmission
line. If the meter rea ding changes dras­
tically you know the problem is caused by
the location of the standing waves and
requires changing the calibration of the
meter or the location of the probe rather
than a repair to the transmitter. R-E

LET'S TRY AGAIN
When I disconnect the yoke on this

Sony KV 9000 color TV, the sound comes
on and the vertical sweep returns. Several
things were suggested by yOll in the last
letter but none helped. Could you try pol­
ishing up the crystal ball again for me
because I am up against a wall on this
one.-J.A.H., Colorado Springs, CO

Let' s give it another go . You know, this
may be a silly question to ask , but did you
completely overru le the possib ility of an
intermittent short in the yoke winding?
Shorted turn s in the horizont al windings
would load down the 17- and 20-volt sup­
plies , which are sca n de rived . Those volt­
age sources are used to power the audio
and also vertica l circuitry. A simple res is-

SE~VICE
QUESTIONS
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have any ca llbacks in regards to making
that substitution.

FAULTY TUNER
I have a Syl vania E46 to repair. I think the
tune r is bad. I can get channel 7 (some of
the time) but no others. The channel-in­
dicator readout works only sometimes,
but even then, the numbers are wrong. I
think the memory module will have to be
replaced, but I know it's expensive. Can I
tune the 'set to Channel 3 and use the
cable box? How about using a solid state
tuner from a discarded TV set?-S.M., W.
Palm Beach, FL

A new memory mod ule would no doubt
so lve all your problems, but you do have
alterna tives . If you inject a small variable
voltage into the tuning voltage inp ut to the
tuner you should be able to scan through
and stop at Channel 3 . You can then mea­
sure the voltage and duplicate ' it with a
fixed voltage . Your readout will be inac­
cur ate . but as you state in the rest of your
letter. that doesn ' t matter. As for using an
external tuner, sure. I made my own tuner
subber with one I pulled out of a scrap set.
The on ly factor that has to be watched
carefully is the B + . AGC requ irements
are fairly standard. R-E

TUNER DRIFT~

The tuner in my 13JC10Zenith seems to
drift and then go into a snowy picture. By
switching the channel selector back and
forth, you can lock the picture back in. The
trouble is intermittent. I replaced the tuner
twice, but the problem still exists.-B.G.,
Shawnee, KS

If one is available . a tuner subber co uld
help a great deal on th is one. lfthe picture
is still unreli ab le . you should then look for
an intermittent condition in the IF strip. If
the problem disappears when you use the
substitute tuner, you can focus on the
tuner feeds . Monitor the B + . AGC, and
AFC termi nals on the set's tuner and look
fo r changes . If you ' re still unsure , you can
substitute these diffe rent feeds with ap­
propriate externa l voltages.

PICTURE SLIPS
On a Zenith 12CB12ZX the problem is that
the picture slips sideways. The horizontal
tubes check good on a tube tester. I tried
replacing 0 404 (sync separator) and 0407
(the horizontal-phase detector) without
success. The voltage measurements
around 0407 are: 10.6 volts at the collec­
tor, - 9.42 volts at the base, and 1.04volts
at the emitter-R.S., Oklahoma City, OK

The first thing I would do is change the
6LN8. That failing , I would want to~know
why the voltages 'around Q407 are so far
out of the ballpark . My schematic ca lls
for 0 .82 volts on the collector. The base is
likewise far off. Resistance readi ngs from
the co llector and base to ground , should
be 47 K and 10K respec tively.

Analog/digital display
Volts,ohms, 10A,mA,
diode test '
Audiblecontinuity
"TouchHold" lunclion
Autorangelrange hold
0.3%basicdcaccuracy
2000+hour balery life
3-year warranty
Mullipurposeholster

Fluke 77

mal
Audiblecontinuity '
Autorange/range hold
0.5%basicdeaccu racy
2000+ hour bal ery tile
3-year warranty

able to find another, I ended up install ing
a new Sc hottk y-barr ier UHF diode which
was available at a local Rad io Shack store
(cata log No .5082 -283 5).

With the new diode in place , the picture
ca me on wi th ext reme ly high co ntra st
and , although the PlY rating of the device
is only 5 volts , a YTY M measured 18 volts
across the detector ou tput. Also, When
the AGC was adjusted to obt ain the nor­
mal con trast range , the pic ture showed
improved sharpness and saturation.

I have tried that on other sets and their
owners have rem arked how much better
their picture looked . Also , I have yet to

Fluke 75

mil
Analog/digital display
Volts, ohms,10A.mA,
diode tesl

The Professional Test Equipment Source

The Instrument Mart
295 Community Drive, Great Neck. New York 11021
(5161487-7430 OUlsideN.Y. (8001645-6535

0.7% basicdcaccuracy
2000+ hourbatterylile
3·year warranty

Analog/digrtal dISplay
Volts . ohms. 10A. diode
lesl .
Aulorange

Fluke 73
~
~

FROMTHE WORLDLEADER ~FLUKEI
IN DIGITAL MULTIMETERS ~~~~~~= ®

Sales, Service , Rental/Leasing Programs :~
. .. and Pre-Owned Test E"uipment also Available'"

•un

Introducjpg
the analog/digital

handheld ·
multimeter.

HELPFUL HINT
I never miss " Service Clinic" and have

found your art icles very helpful in my
work. I a lso appreciate your printing of
tips fro m reade rs . Her e 's one I d is­
covered .

Last fall, the video-detector diode in
our o ld RCA CTC-17 went out. Not being

tance check of the co ils will not suffice in
the case of an interm itten t short. Some
S0l1 of a "ring ing" test sho uld be done;
that will tell you much more about the
yoke 's true qua lity. Good luck and kee p us
posted .
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VIDEO GENERATOR

continued from page 139

FIG. 11-SUGGESTED MOUNTING METHOD of the two boards is shown here in a photograph of the
author's prototype.

MANUFACTURERS OF QUALITY
ELECTRONIC COMPONENTS

Battery Clips & Hold ers
Cable Sets · Conn ectors Capacitors

Displays , LED Fuses Jack. & Plug s
Knobs Lamps Pot entiomete rs

RF Coils Relays Resistors
Switches Semiconductors Sp ea k er s

Test Equ ipm ent Transform ers Tool s
Wir e & Cabl e

WE STOCK Wha. W . C_alog I

• Phon, and Ma,1
Ord,u W.kom.

AT ATAR' 2600,2600A
AR, 400 800 COM

COLECOV'S'()N • 'NTEL~~1~~SN
EXCLUSIVE! All POPUlar
now available trom asl'nn/geame and compuler parts

, " Source!
EWC IS Ihe exclusive r ' .
Electronic Inslilule's r~a l.anal dlstrrbulor 01 Ihe
Ka sch Signalure Anal z pair Courses and Kurz.
the /argeSI dislributor~/;:Sland ,rest Fixtures. and

_ _ ~ piles tor digital servicing. InS rumenls and sup.

Over 28 years 01 proven u,.
tast servtce, and gUaranlq ~ "y. .allorda bte prices.
your one·stop electronic paere, sallsl.acllon at EWC.

s supplier.
I , •

"

+5V

g ( CE1 PIN33

10K CEI PIN4
<

T 33pF CEIPIN2
.. ..... ( «...:::.=..:.-~-

COMPOSITESYNC
{TTL LEVEL}

FIG. 13-THIS CIRCUIT can be used to allow
gen-Iocking from a source of composite sync
(LS-TTL level).

tion pulse. That allows it to act like a
conventional integrated sync-separator
circuit.

Another possibility is to use a circuit
such as shown in Fig. 13. That allows gen­
locking from a source of composite sync
(at LS-TTL levels). It should be noted that
those schemes will lock the scanning tim­
ing but not the chrominance oscillator:
color can still be produced. however.

One of the more intriguing capabilities
of the test generator is its ability to accept
digital RGB data. format the data with the
proper sync signals. and then output the

l

TABLE 3 GENERAL THORDARSON
Color out Red inputs Green inputs Blue inputs ELECTR'C #VMT-OB
Card-edge pin 21 13 11 5 7 1 3 9 19 TUBES TRIPLERS
WHITE 1 1 1 1 1 1 1 1 1 10 nc,minimum Replaces GE·528. ECG.

may be assorted 523. SK·3306. FirSI line
LIGHT GRAY 1 0 1 1 0 1 1 0 1 boxed premium quality. .
DARK GREY 0 1 1 0 1 1 0 1 1 75% OFF I $995 eachBLACK 0 0 0 0 0 0 0 0 0 LIST on V
BRIGHT RED 1 1 1 0 0 0 0 0 0

Call toll-tree on our 24 •PALE RED 0 1 0 0 0 0 0 0 0
BRIGHT GREEN 0 0 0 1 1 1 0 0 0

hour orderholline and ask lor ! - ~ !
your copy 01our new 92 pagecatalog. . \I7SA" »

BRIGHT BLUE 0 0 0 0 0 0 1 1 1 '1l
BRIGHT YELLOW 1 1 1 1 1 1 0 0 0 JJ

r=
ORANGE 1 1 1 1 0 0 0 0 0 ~

FLESH 1 1 1 1 1 0 1 0 1
CDco
,f:.
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T~2 VOLTS1 0 VOLTS

The inputs are connected via the same
34 pin edge connector and consist of the
audio input. three sync inputs for gen­
locking . and nine RGB digital video in­
puts. The audio input is used only for the
Rf -modul ated output and can replace the
generator's internal l500-Hz oscillator.

There are various ways you might gen­
lock the unit using the three sync inputs.
The vert ical and horizontal reset can be
driven separately (you must use pulses of
less than 800 ns duration). If you do that
with the vertical-reset controlhigh (or not
connected) then the vertical timing is reset
to the beginning of each field. If the verti­
cal-reset control is " low" then the vert ical
timing is reset to the fifth vertical separa-

FIG. 12-0NE HORIZONTAL LINE of video
should be seen at TP1when the test generator is

. in the EXT mode.



A CONVENIE NT WAY TO LEARN
PrOQress at your own speed . in you r spare t ime, in your own home. Take the
mystery out of word proce ssing..• computerized account ing... maintaming
data f iles and much. much more.

Get started now in the fasl-gr owing fIel d of computers , and CATCH ON to tne
tec hnology of the tut ure .; COMPUTERS!

Send today f()(your tree information package. or canten-tree (800) 624,7760 ,
In California call toll-f ree (80018 24-8 64 6. No obligatio n.
HALl X :NSTITUTE
17 43 South Vermont Ave., Los Angeles, CA 90006
. • . if you don't have a compu ter yet, don 't buy one unll l you rece ive thil Iree
information.

r---------------------------------------------------,
HALI X INST ITUTE CENTER FOR COMPUTER EDUCATION :
' 743 SO. VERMO NT AVE. :
LOS ANGEL ES, CA 90006 j

YE$l Send me Cata lOQNo. 49·8054 on how I can learn abou t computers :

:::.:nd .,oo..mm,ng..home' l::,

elly Stat e/Zip _

o ' already h....e a comput er a...aueere.
Make Model IL J

data . The possibilities range from the
creation of other simple test patterns, to
interfacing with a microcomputer for the
production of dynamic video color imag­
ery for computer games , interactive learn­
ing, etc.

Table 3 lists the digital inputs that can
be used to produce blank rasters for sever­
al colors. Note that each primary color
(red, green, and blue) has three inputs,
and thus, 2-' = 8 input levels. Other col­
ors (a total of 512) are possible.

As a simple example. suppose you
wish to have the signal generator provide
a solid red raster (perhaps for adjusting
receiver purity). Simply connect the three
red inputs (RLSB, R. RMSB) high, and
the six green and blue inputs low. Now
when the generator is in the EX T mode, it
supplies a~composite-video signal with a
constant red image.

Forco mplicated applications involving
computer control you must choose be­
tween two general approaches. In the fi rst
method, the signal generator acts as the
master timing ~our~e and the computer
software synchronizes to the vertical- and
horizontal- drive signals. In the second
approach, the computer is the master
clock and provides sync and reset signals
to the signal generator in addition to the
RGB data. R-E

LEARNING AND TEACHING WITH COM­
PUTERS, Art ificial Intelligence in Educa­
ti on, by Tim O'Shea and JOhn Self ; A
Spectrum Book, Prentice-Hall , Inc. , En­
glewood Cliffs, NJ 07632; 307 pages, in­
cluding glossary, acronymography, bibli­
ograhy, acknowledgements, and index; 6
x 9% inches; softcover, $12.95 (also avail­
able in hardcover, $18.95).

This book gives educators and students a
balanced view of what has already been
achieved in computer-assisted learning, to­
gether with a description of research that is
likely to affect the role of computers in tomor­
row's education.

The author's main conclusion is that, by
taking account of the nature of artificial intel­
ligence, the designers of educational com­
puter systems may provide facilities that are
considerably more sophisticated than those
available today.

Blackboards and chalk may soon by re­
placed by visual-display units. This book will
be valuable for all teachers and parents who
want to adapt quickly and successfully to the
new opportunities opened up by computer­
assisted learning. R-E
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TELEMETRY COMPUTER SYSTEMS, An
Introduction, by O.J.Strock ; Prentice-Hall,
Inc" Englewood Cliffs , NJ 07632 ; 366
pages, including appendicies, glossary,
and index; 7% x 10% inches; hardcover;
$49.95.

This book was prepared as a textbook for
two-day classes that the author has pre­
sented at more than a dozen locations in
North America and Asia. It is the first of its
kind to explain telemetry technology from a
systems-development perspective ; doc u­
ment theory with concrete, substantive exam­
ples presented through application analysis;
give practical theory and application of the
dedicated microcomputer in telemetry use,
and show uniquely derived computer soft­
ware in the real-time system.

This work is an overview of both theory and
practice, and is especially keyed to the infor­
mation needs of persons directly involved in
procurement and application of today's tele­
metry systems.
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tion to system I/O programming. Module III
(chapters 8,9, and 10) introduces students to
the high-level programming language: PU M,
and Module IV (chapters 11 and 12) contains
a discussion of interrupt I/O and some of the
many applications areas of microprocessors.

The course presupposes a rather modest
laboratory, which includes the microcompu­
ters themselves (at least one which has an
extended memory) and a terminal.
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NEW BOOKS

SUPER SPECIALS

•• ~J
~

40 CHANN EL
CONVERTER

52995

Advanced Solid State design and cir­
cuitry allows you to receive mid &
super band channels. Restores pro­
gramming to Video Recorders.

e'Q36 CHAN NEL
REMOTE CONTROL

- f CABLE CONVERTER

56995

JERROLD 400 ~
THE ULTIMATE CABLE TV
CONVERTER

...

.. 60 CHANN EL
INFRARED

. REMOTE

.,
CONTROL

51 2995

send $5 for Complete Catalog

DIRECT VIDEO SALES
P.o. BOX 1329

JEFFERSONVILLE, INDIANA47130
CALL

1-812·282-4766

CABLE TV
Buy Dlrecf &Save
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For more details use the free
information card inside the back cover

COMPUTING SYSTEM FUNDAMENTALS,
by Kenneth J, Danhof & Carol l:.. Smith;
Addison-Wesley PUblishing Company,
Inc. , South Street, Reading, MA 01867; 61/2
x 9V2inches; 323 pages, including appen­
dices, bibliography, and index; hard­
cover; $26,95.

Intended as a textbook for an introductory
course on computer organization and sys­
tems at the sophomore or junior level, this
book assumes that the reader has had a first
course in programming with a high-level lan­
guage such as FORTRAN or PU1.

The course presented here is structured in
terms of programming "levels" and four "mod­
ules" support the development. The first Mod­
ule (chapters 1-5) introduces the specific
microcomputers that will be studi ed: the
Motorola 6800 and the Intel 8085. Here the
student is taken from the machine-language
level to the assembly-language level.

Module II (chapters 6 and 7) is an introduc-

LEARN PROGRAMMING
IN YOUR OW N HOME

NChW yoo can ....rn about compu ters. .
ope rafto ns. . .P!'OQrarnming , • .appl ica·
tlons. ..softw are . E~ryth,no )'OU ...
wa ys.wanted to know . Write your O'Nn
progr am.. Or cust omize pre--wntlen
program s. Mak.e a oom~t.f do exactly
wtt.t yOU .....anl ll lo de. Benef it from be­
coming "compu t. r-Wlse~ tod ay. Ir. all
11'1 this Otle 6dueationa' packag~

A COURSE IN COMPUTERS
AND BASIC PROGRAMM ING
NO PREVIOUS COMPUTER EX­
PERIENCE NEEb ED. The entire
course IS M uM r In endl)"', wrltte n in
simp le a.rtglage. thaYs easy for a be­
g'rtrter to und erstand. You wih LEARN
BY DOING - prOQrammtng from lne
.... ry 11,..t leUOl"l ul ing any co mpu t."
IBM, APPLE, ATARI, COMMODORE ,
mS.T1

An alliliate of Hemph ill SChools and IPIG.

.•• THE INTERNATIONAL CHOICE SINCE , g2 0

MASTER
COMPUTERS

INSTITUTE
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MINIATURE VSW 5% CARBON FILM RE­
SISTORS offer superior overall performance
characteristics compared to carbon composi­
tion resistors - at significant cost savings! EIA
color coding. 1 ohm thru 10 megohm. $3.75
per hundred per value. Mastercard, Visa,
Amer ican Express, accepted. Please add
$2.00 for shipping. California residents add
6% Sales Tax. No C.O.D. ACORN INDUS­
TRIAL ELECTRONICS P.O. Box 10846,
SANTA ANA Ca. 92711.1300-D E. Edinger
Ave., Santa Ana , Ca. 92705. (714)
547-8424.
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TS-1 AUDIO TEST SET - $269. ' As re­
viewed in Nov '83 RADIO ELECTRONICS.
Low Distortion Sine Wave Oscillator: Less
than 0.3% THD 20 Hz to 20 kHz. ± 0.1 dB
Flat. Frequency Counter : 1 Hz to 9999 Hz
autoranging to 10.00 kHz to 99.99 kHz. dB
Meter: ± 0.1 dB 20 Hz to 20 kHz @ 0 dBV, ± 1
dB - 50 dBV to + 20 dBV. 3 Precision audio
test instruments in one compact (2 Ibs), easy
to use package. Great for troubleshooting,
field service, and tape recorder alignment.
The 87 page user's manual can also be pur­
chase d sepa rately for $3. Call or write :
PHOENIX SYSTEMS, INC., 91 Elm Street ,
Manchester, Ct. 06040. (203) 643-4484.
MIC and VISA accepted. REMIN-l021
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vroso

SCRAMB LING

TECHNIQ UES

SUBSCRIPTION TV MANUAL. This infor­
mation packed book deta ils the methods
used by subscription TV companies to
scramble and descramble video signals .
Covers the Sinewave, Gated Pulse, SSAVI
system, and the methods used by most cable
companies. Includes circuit schematics, the­
ory, and trouble shooting hints. Only $12.95
plus $1.50 first class P&H. Info $2.00, refun­
dable. RANDOM ACCESS, Box 41770-R,
Phoenix, AZ 85080. REMIN-1009

ONE MAN CRT FACTORY, easy operation.
Proce ss new or rebuild old CRT's fo r tv's,
bus. machines, monitors , scopes, etc .
Color, b&w, 20mm , foreign or domest ic .
3x6 ft. space required. Profits??? Average
CRT rebuild ing cost - $5. Sell fo r $100 =
$95 profit ; x 5 CRT's = $475 daily; x 5
days = $2375 week ly prof it. Higher pro fits
outside U.S.A. Investigate this opportun ity
tod ay. We service the ent ire wo rld. Write
or cal l: CRT Factory, 1909 Louise St.,
Crystal Lake , II. 60014, (815) 459-0666.
CIRCLE 5 ON FREE INFOR MATION CARD

MAE-3, YAGI MICROWAVE A~TENNA ­
High quality up to 60 dB gain 1.9-2.5 GHZ-50
mile range possible clear TV picture, pre as­
semb led probe with down converter,
1.9-2.5GHZ, power supply and RF amplifier,
1.9-2.5GHZ, 30dB gain, with co-ax cable in­
cluded. All mounting hardware, for fast and
easy installation. Special $89.95. Available
by phone or mail order only. Check or money
order, 5% Shipping and Handling on all or­
ders. KASHIWAGI ELECTRONICS CORP.,
3555 So. Highland Suite 14 Las Vegas, Ne­
vada 89103, 702-367-1241. REMIN -1020.
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STATIEX@lOS
0 HM . CM

STATI-EX ' High wear and solder heat resis­
tant anti-static bench cover. Can be cut with
scissors to needed size. Priced under $3.50
per sq. ft. Stati-Ex ' mat 1m x 1m x 1mm
thick $39.00. Free sample . SOLDER AB­
SORBING TECHNOLOGY, INC., South End
Bridge Circle, Agawam, MA 01001. Toll free
#1-800-628-8862. REMIN-1023
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CA28 UNIVERSAL CRT ADAPTER- Now
you can use your CRT Tester/Restorer/Re­
juvenator on all 2500 Color CRT Types. No
need to buy a newtester! Use the functions of
your present tester on any Color CRT listed
from 9" to 26", including foreign type s.
Checks: Quintrex, InLine, Trinitrons, Tri-Pe­
tential, Pinless, Japanese & European. Re­
places over 50 Adapters & guaranteed for all
Makes/Models of CRT Testers. Instructions &
Obsolescence proof perpetual Set-up Man­
ual included. Check/Money Order/vi sa/Mas­
tercard/COD. $61.95 + $2.00 P&H. To order
call 1-800-331-9658, (OK 918 68 2 4286)
DANDY MFG. COMPANY, 1313N. MAIN ST.,
MUSKOGEE, OK 74401. REMIN-1024.
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SHEET METAL WORKER-The 24" TRIOK
is a Press Brake, Shear and Slip-roll ma­
chine-perfect for research and development
or maintenance shops. Over a thousand ma­
chines world wide in little to the largest com­
panies. For free literature on this and our
other sheet metal working machines contact:
PACIFICONE CORPORATION, 513Superi­
or Ave. Suite K402, Newport Beach, CA
92663, (71 4) 645-5962. REMIN-1025.
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SATELLITE CONTROL CABLE-NEMAL
ELECTRONICS has designed a new series
of combination cables for TVRO installations.
These cables provide all necessary wires for
signal, motor and receiver power and sense
circuits togeiher in one direct burial jacket.
TYPE-1 RG-59 + 9 conductor (2-18gu)
$495/1000' , TYPE-2 RG-59 + 11 conductor
(2-12gu) $689/1000' , TYPE-3 dual RG-59 +
11 conductor (2-12gu) $879/1000' , all made
with milspec RG59, 96% copper shield ,
tinned drain wires. Over 500 types of cable,
connectors, SMATV products in stock. Autho­
rized distributor Kings-Amphenol-Columbia.
NEMAL ELECTRONICS Inc. , 12240 N.E,
14th Ave., N. Miami , FL 33161 (305)
893-3924. REMIN-1022
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DESCRAMBLER
PARTS.

TOOLS catalog is 145 pages and features
tools and equipment for electronics and tele­
commu nications manufa cturing , field ser­
vice, and labs, as well as schools and
hobbyists. The large, full-color, glossy cata­
log is divided into nine sections , covering a
complete line of wire-wrappin g tools, wire and
cable, assembly products and aids of various
types , including wire-wrapping machines and
support systems . There is also a line of low­
cost tools and products especially for educa­
tional and home use. Free upon request.­
OK Industries, Inc., 3455 Con ner Street,
Bronx, NY 10475.
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TEST-EQUIPMENT catalog is two -co lor
and features an entire line of test equipment,
including oscilloscopes , ana log and digi tal
multimeters, power meters, insulation test­
ers, indicating devices, and accesso ry items.
Each item is accompan ied by a list of its fea­
tures, full specificat ions , packaging informa­
tion, optional accessor ies , and black-and­
white photograp h. An alpha/numerical chart
aids in locating any of the over 165 items in
the catalog by model number. There is also a
complete listing and description of every ac­
cessory item. Free upon request.- A. W.
Sperry Instruments, Inc. , 245 Marcus Bou­
levard, Hauppauge, NY 11788. R-E
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eluded are mother-boards for S-100, STD,
and Multi-Bus systems.

Another section descr ibes 57 card racks
and cases in a wide variety of sizes and con­
figu rations. The cata log is free upon re­
quest.-Vector Electron ic Company, 12460
Gladstone Avenue, Sylmar, CA 91342.
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TEST EQUIPMENT brochure , is fo ur
color, eight pages, and describes Hewlett­
Packard's family of RF signal generators. In­
cluded are selection guides based on both
applications and specifications for each of the
programmable and manually-tuned genera­
tors, and a spectral-purity-compar ison graph.
Free upon request.v-Hew lett -Packard,
3000 Hanover Street, Palo Alto , CA 94305 .
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ELECTRONICS EQUIPMENT and products
catalog is 55 paces , two-color, and features
computers , microcomp uter components, in­
tegrated circuits, crystals, rectifiers; diodes,
transistors , heat sinks, capacitors, resistors,
multitesters, meters , LED and LCD readouts,
kits, ampl ifiers, and many special items . Free
upon request.-Formula International , Inc .,
12603 Crenshaw Boulevard, Hawthorne , CA
90250 .
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For more details use the free
information cardinside the back cover

NEW LIT

TEST INSTRUMENTS, short-form catalog is
a 6-page color brochure, 8Y2 x 11 inches, that
covers signal generators, rnodulanon.meters,
mobile radio test sets , white-noi se test sets,
spectrum analyzers, broadcast test systems ,
PCM &digital test sets, Eddyston e receivers
and microwave products, with photographs
and specific ations. .Free from Marconi In­
struments, 100 Stonehurst Ct., Northvale ,
NJ 07647.
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PACKAGING cata log is 68 pages , and
describes .920 electronic-packaging, bread­
board ing, and prototyping items. Special sec­
tions are devoted to circuit boards, racks and
cages , connectors, terminals, accessor ies ,
tools, and breadboa rding equipment.

A 21-page sectio n covers microcomputer
prototyping boards for VME-bus, S-100, STD,
Multi-Bus, IBM-PC, Exorcisor, Apple II, DEC,
and TI980 systems. There are a number of
general-purpose boards , in a wide variety of
sizes. The drilled boards have several power
and ground-plane patterns, along with pad
arrangements that accommodate both sol­
dered or wire-wrapped connections. Also in-

COMPUTERS, How to Buy a Home Comput­
er, is a 50-page book organized in the form of
11 step-by step practical questions. 1. What
do I want my computer to do? 2.,What soft­
ware programs do I want? 3. How do the
computers compare? 4. How much memory
does the software need? 5. Should I buy cas­
settes, cartridges, or diskettes ? 6. What kind
of keyboard will I like? 7. What kind of display
do I want? 8. Do I need a printer? 9. What
other peri pherals sh ould I cons ider? 10.
What's my budget? 11 . Do I want to program?

The booklet provides fill-in-the-blank ques­
tions that the consumer should ask about
each software package and computer,aswell
as a convenient budget form for planning ex­
penditures. Consumers can obtain a free
copy by sending a 5 x 7 inch (or larger) self­
addressed envelope with 54 cents postage
to: Electronic Industries Association/Con­
sumer Electronics Group, PO Box 19100,
Washington, DC 20036.

IC's, Product Reliability Report , is 24 pages
on coated paper, 8Y2 x 11 inches, and deals
with reliability programs instituted by Preci­
sion Monolithics, Inc., for its linear circuits .

Covered in the report are device and pack­
age reliability monitor programs ; data analy­
sis ; temp erature accelerated life testing
programs; PMI assign ed activation energies,
and failure mechanisms with failure-rate cal­
culations. The brochure is free from Preci­
sion Monolithics, Incorporated, 1500
Space Park Drive, Santa Clara, CA 95050 .
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Orders only 1-617-339-5372

P.O. Box 52
Cumberland, RI 02864

BOTH #701 & # 702 .... . $39.00
Add 52.50 Pnstage & Handling

J&bJ
ELECTRoniCS,Inc.

We stock the exact parts and PC Board for
Radio Electronic's February Articleon building

your own Cable TV Descrambler.

#701 PARTS PACKAGE . $29.95
Includesall resistors, capacitors; diodes, transistors,

integrated circuits, coils and IF transformers
(BKAN-K5552AXX). .

#702 PC BOARD .. .. .. .. . $16.95
Etchedand drilledsilk-screened PC Board asshown

in article.
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DRAWING BOARD

continued from page 40

J

and since it's the last output in the chain,
we're connecting it back to the data input
of the IC Remember that we have to make
sure that the incoming data at the clock
input is cons tantly recircul ated around
and around the daisy-chained flip-flops in
the 4018. Any change in the input data to
the IC has to be fed into it at the clock
input and not the data input. All that we're
using the data input for is to make sure
that whatever we feed into the 4018 stays
there.

Losing the 05 output means that we

API'ROXIJ"",ED
S l fJE 'WAVE.

FIG,3

output waveform) the top only remains for
two incoming clock periods instead of
three, as it did in Fig. 2-b. That not only
helps us tit the crest of the sinewave but
gives the rise and fall on either side a
better shape making the fit even better. Of
course, as we've seen over and over again,
you can 't get something for nothing and
we're paying a price here as well. Let's
not forget that while we may have an easi­
er time f tting the curve , we've lost one of
the outputs and consequently our resolu­
tion has suffered. But. as with so many
other things, trade-offs are the name of
the game in electronics as well.

Picking the ideal resistor values to give
us the best approximation of a sinewave
involves a lot of math. The principle be­
hind the whole thing, however, isn't really
that hard to visualize. Figure 4 gives us a
graphic represent ation of the problem .
What we' re looking at there is the first 180
degrees of the sinewave . The generating
of the sinewave means that all of the out­
puts are going to come into play during
each half of the full-cvcle . Take another
look at Fig. I. you' ll s~e that the sequen­
tial rise and fall of the flip-flop outputs

HOBBY CORNER

continued fro m page 97

transistor check ing . I recommend the
methods in this order: I ) commercial test­
erltest circu it: 2) substitution: 3) multime­
ter. The multim eter meth od should be
considered only as an emergency mea­
sure-that's because it does not work with
all transistors.

Cat-birds
Lerov Jack (NE) needs some ideas on

how to protect birds from his cats. It
seems that they particularly relish wrens
and Leroy wants to give the birds more of
an even chance. He says that he has tried
attaching bells to the eat's collars but that
has produced only limited success . He
wonders about putting a small audio os­
cillator on those collars.

Sure. you could do that. Leroy, but bat­
tery weight could be a problem if the C?s­
cillator is to operate very long. We would
be more inclined to use a little 3909
IC-usually referred to as an "LED flash­
er.

qoo

DEGREES

FIG,4

If you put the 3909 in the circuit shown
in Fig. 6. you can get sound with a low
curre nt requ irement. We're not sure as to
what kind of sound will be most effective
in this application. Probably an occasion­
al "click" will work as well as anything
else. That is what you will get from the
circuit shown. Other frequencies can be
generated by varying the value of potenti­
ometer and the capacitor.

That's all we have room for this time.
Hang in there-your question may be
coming up next month .

By the way, you may be wondering how
the questions are chosen for answering
here in the column. What I try to do is to
select those questions that will be of the
greatest interest to the greatest number of
;eadcrs. That depends~on the subject to
the question and the range of the possible
applications of the answer.

I am sure that you know that your ques­
tions are appreciated by all of us. Keep
them coming. Oh yes, you don' t have to
wait until you have a question before you
writc- I' ll be glad to see your comments
and suggestions, too. R-E

c
+ 1<;:

t- 1,sV

FIG. 6

determine the shape of the summed wave­
form. Because each of the outputs is out
of phase (or delayed) by exactly one in­
coming clock pulse, each of the outputs
controls the amplitude of the output wave­
form at 45 degree (or 18014) intervals.
(We're divid ing by four instead of five
because the 05 output is not being used.
Even though we ' re allowing for the time it
takes to change state, it adds nothing to
the amplitude of the output waveform.)

Finding the correct resistor values,
therefore.means a bit of trigonometry and
some more analysis. Don't be put off by
the math: it's not all that difficult and
understanding it only involves common
sense and curiosity- two very important
tools for anyone who wants to be involved
in electronics. R-E
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don't use it to generate the sinewave but
we still need it to recirculate the data. The
result of eliminating that output is shown
in Fig. 3: There have been two changes ,
the one we expected and one that' s just
one of those lucky breaks . The most ob­
vious change is the flattening at the top of
the waveform. That's what we expected
and isn' t really any great surprise. We've
overlaid the output waveform with a sine­
wave again and you can see that it is a
better fit than we got earl ier in Fig. 2-b.
Even though the drawing of the sinewave
iscrude, you can see that it's going to be a
much better fit.

The second change isn't quite as ob­
vious because the drawings aren' t exactly
to scale. Since we've lost one of the out­
puts (the one that produced the top of the

113



MARKET CENTER

PLEASE INCLUDE FOR OUR FILES YOUR PERMANENT ADDRESS AND PHONE NUMBER.

To run your own classified ad, put one word on each of the lines below and send this form along with your check
for 52.15 per word (minimum 15 words) to :
Radio-Electronics, 200 Park Avenue South, N.Y., N.Y. 10003

ORDER FORM
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appear. For special headinQs, there is a surcharge of $20.00.
( ) Plans /Kits () BUSiness Opportunities () For Sale
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DIGITAL
RS232
Interface

7,000 ,000 tub es. 6000 different types. World 's
largest inven tor y. Free cata log . UNITY ELEC­
TRONICS, Dept R, PO Box 213, Elizabeth, NJ
07206.

RECONDITIONED test equipment.'$1.00 for cata­
log. JAMES WALTER TEST EQUIPMENT, 2697
Nickel, San Pablo. CA 94806.

ELECTRONIC touch light control pad. Free bro­
chure. EXOTIC ELECTRONIC IDEAS, PO Box
446, Lake Bluff, IL 60044.

CABLE- TV products Jerrold, Hamlin, and Oak con­
verters. Send $3.00 for information. ADDITIONAL
OUTLET CORP., 111 E. Commercial Blvd ., Ft.
Lauderdale, FL 33334.

RF parts/Motorola transistors. MRF454 $16.50.
MRF455 $13.50. Catalog available. RF PARTS CO.,
1320 Grand, San Marcos, CA 92069. (619) 744­
0720.

CABLE TV equipment, notch filters for "beeping"
channe ls. Information $1.00. GOLDCOAST, PO
Box 6316025 RE. Margate, FL 33063.

FORTY-n ine ed ucational electronics kits with
self-learning project manual. Details $2.00 refunda­
ble with order. TRIANGLE ELECTRONICS, 89
Arkay Drive, Hauppauge, NY 11788,

UNUSUAL surplus items-low prices----guaranteed
quality - free flyer. ELECTRONIX LTD, 3214 South
Norton. Sioux Falls, SD 57105.

LATEST bug-detection equipment for home or of­
fice. Literature, $1.00. CLIFTON, Box 220-X, Miami,
FL 33168.

CORDLESS-telephone owners. Increase range.
Reduce stat ic . Simp le add on . Detai ls $1.00.
PHONES, PO Box 273, Mesa, AZ 85201.

UP to $500.00 per month. Sell computer software in
your home. Write to: COMPUTER SERVICES, PO
Box 7748, Tucson, AZ 85725.

MILITARY communications radios; CPRC-26 Ca­
nadian field radio, compact size, transceives 42-54
MHz FM, 6 channels. with battery box, antenna,one
crystal; $19.50. 21$37.50 good condition. PRC-510
backpack radio (Canadian version of U.S. PRC-10).
transceives 38-54 MHz FM continuous tuning, with
headset, battery box: $39.50, 21$77.50. ARC-27
aircraft guard receive r, 220-250 MHz AM single
channel; $12.50 mint. R-108 receiver, 20-28 MHz
FM: $27.50 mint. 45-day replacement guarantee.
Schematics included. Add $5/unit shipping. BAY­
TRONICS , Dept. RE, Box 591, Sandusky, OH
44870.

c:au.es speed radargunsand_10 read"'" your choice 01eithera
percenlaglof your truaspeedwheninautomaticmode (exampla:Yoo'
speed; 76mph, automode ..I lor75'10, speed displayed- 57mph), Of
thespeedthat'fO'J dial in when in manual mode. Transmits onlyin !he
presence 0' speed radar, Ofbymanua! override.OperatesonbothXand
Kbanda. WARNING:The deYlco deocnbed in thisliteralure isI1OlIegaiIor
useagainslpoliceradar. and Is notFCC apprO'lOd.
FOf completelitllfalura andplanpackage, send $14.95to:

Phillip s Instrument Design Co. Inc.
9560 S.W. Barbur Blvd•• Suite #109 S
Ponland. Orogen 97219

THE Intelligence Library-Restricted technical in­
formation & books on electronic surveillance, sur­
veillance-device schematics,lock-plcking, in­
vestigation, weapons , identif ication docu­
ments, covert sciences, etc. The best selection
available. Free brochures. MENTOR, (Dept. Z).
135-53 No. Blvd.,' Flushing, NY 11354.

Spec ial Category: $20.00

PLEASE PRINT EACH WORD SEPARATELY, IN BLOCK LETTERS.
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11 12 13 14 15

16 17 18 19 20

21 22 23 24 25
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CLASSIFIED COMMERCIAL RATE for firms or individuals offering comercial products or services).
52.15 per word prepaid (no charge fo r zip code)...MINIMUM 15 WORDS. 5% discount for 6 issues,
10% for 12 issues within one year, If prepaid.
NON-COMMERCIAL RATE (for individuals who want to buy or sell a personal item) $1.50 per word
prepaid...no minimum.
ONLY FIRST WORD AND NAME set in bold caps. Additional bold face (not available as all caps) at zoe,
per word. All copy subject to publisher's 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 20th of the third month preceding
the date of the issue (i.e.. August issue closes May 20th). When normal closing date falls on Saturday,
Sunday, or a holiday, issue closes on preceding working day.

PICTURE flyer lists quality electronics surplus at
low prices. Since 1970. Send for the last 3 issues.
STAR-TRONICS , Box 683, McMinnville, OR 97128.

FOR SALE

SCANNER /monitor accessories-kits and factory
assembled. Free catalog. CAPRI ELECTRONICS,
Route 1R, Canon, GA 30520 .

ALARM! VIC 20/64 CoCo Sinc la ir beco me
$1000.00 burglar firesystem . Cassette, documenta­
tion (specif y mi cropro cessor) $29.00. Catalog
$2.00 refundable. SKIDMORE'S H'N'S, PO Box
5097, Greensboro, NC 27403 . Auto dialer with tele­
phone book program $49.00 Commodore, Sinclair.

DESCRAMBLERS for downconverters, high gain.
Send $1.00. RB ELECTRONICS, PO Box 643, Ka­
lamazoo. MI 49005.

RESISTORS V4&I'lW5%C.F. 3 cents. 1%M.F. All
values. No minimums. Volume discounts. Write JR
INDUSTRIES , 5834-B Swan creek, Toledo , OH
43614.

CABLE TV SECRETS-the outlaw publication the
cable companies tried to ban. HBO, Movie Channel,
Showtime. descramblers , converters, etc. Sup­
pliers list included. Send $8 .95 to CABLE FACTS,
Box 711-R, Pataskala, OH 43062.
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7400 .19 7475 S .38 7.(161 $ ,69
7401 .19 7476 34 7,(162 59
7402 .19 7479 '60 7-4163 69
7403 .19 7480 49 7,(164 .69
7' 04 . ' 9 7482 95 7.(165 69
7405 23 7463 .' 5 7.(166 1 20
7406 c.n ' '''5 .55 7.(167 2 ,95
7407 CIl' 7486 35 7,(170 1.49
7'08 24 7"'9 1.75 74 172 4 .75
7409 .19 7490 35 74173 .59
741 0 .19 749 1 45 74 17,( 69
7,(11 24 7492 45 7417 5 59
74 12 24 7493 .35 74 176 59
7413 29 7494 .69 74 177 59
7414 ' 9 7495 .SO 74179 1.34
74 16 Call 7496 59 74 180 .75
7417 Call 7497 2.90 7418 1 1.75
7420 .1' 74100 2.90 74 182 .75
7421 35 74107 24 74 1&4 2 25
7422 .29 74 109 37 74 185 2 25
7423 1.19 7411 6 1.25
7425 .29 74121 29
7426 29 74122 39 74 190 1.15
7427 .25 7,(123 45 7.(19 1 1.15
7429 .45 741 25 .39 74192 .75
7430 .18 7,(126 44 7,(193 .75
7432 .29 74128 .59 7,(194 .75
7437 25 7.(132 45 74 195 .68
7438 .29 7,(136 .75 74196 .75
7439 1.19 74 197 .75
7440 .19 7.(1"1 65 7,(198 1.29
74-41 .79 7,( 142 2.95 7,( 199 1 29
7442 45 7"143 ' .SO 7.(221 1.19
74-43 95 7,(1,(,( 295 7,(25 1 .59
744,( 65 74 145 59 7.(273 1 05
7445 .79 7414 7 1,69 74276 1.89
7,(46 .79 741 48 1.19 7,(279 .75
7447 65 74150 1.09 7.(283 1.40 .
7448 .79 74 151 .49 74284 359
7.50 .19 74 152 .67 74285 369
7.(51 .19 74 153 '9 7' 290 .89
7453 .19 74 154 1.19 74298 9'
74... .19 74 155 .69 7'365 65
7.(59 25 74 156 .78 74366 55
7'60 23 74 157 ' 9 74367 65
7470 29 74 158 1 65 7'366 65
7,(72 29 74 159 2.49 74390 1.45
7.(73 29 74160 .79 74393 1.90
7.(7.( 34 74490 1.90

II

7'(LSOO $ .26 74LS113 S .39 74LS2045 $2.99
7.(LSOl .25 74LS 11'( 39 74lS247 1.10
7.lS02 25 74l$122 .49 74l S2048 1.10
7.lS03 25 74LSl23 1.19 74lS2.(9 1.19
7.(LS04 .69 74LS 12'( 2.75 74LS25 1 1.40
74lSOS .25 74LSl25 69 74lS253 140
7.l.SOO 25 74LS l26 .49 74LS257 85
7.(LS09 25 74LSl32 .59 74lS258 98
7.(LS 10 .25 74l$136 .49 74L.S259 ~95

7.(LS1 1 .39 74LS l38 .59 74lS26O 65
7.(L$ 12 .33 74LSl39 .59 7.(LS26 1 2.49
7.(LS13 .39 74LS145 1.25 74L.S266 59
7.(LS14 59 74LS l-45 1.49 74l$273 1.75
74LS15 33 74LS151 .99 74LS275 440
7,(LS20 26 74l$153 .99 74LS279 .59
7.(LS2 1 29 74LS1S4 1.70 74lS283 .99
7'L$22 29 74l$155 1.19 74l.S29O 99
74lS26 .29 74LS l56 1.49 74lS293 .99
7.(LS27 29 74LS1 57 1.49 7. lS295 1.10
7'L$28 29 74lS158 1 49 74l.S298 1.19
74lS3O .25 74l$160 1,49 74LS324 1.75
7.lS32 33 7.(l$161 1.49 7.(lS347 1 95
74LS33 .55 7.(LS152 1.49 7.l.S348 1.95
7.(lS37 .35 7.(lS163 1.49 74lS352 1.19
7. lS38 39 7.(LS164 1.49 7'(lS353 1.19
7.LS40 25 74LS165 1.49 74l.S363 1..(9
7.(LS42 .59 74LS166 2.... 7.lS385 .99
7.(LS47 .79 74LS168 1.15 74l $366 99
7.1.S48 .79 74L$ 169 1.15 74L$36 7 .99
7.(LS5 1 25 74LS 170 1 99 7.lS368 99
74l$54 .29 14L$173 .09 7.(LS373 2 99
7.(LS55 29 7.(LS 174 .09 74LS374 2 99
7.(L573 .39 7.(LS175 09 74L$375 50
74LS74 99 74LS 181 2 20 74LS3n 1.95
74LS75 .39 74LS 190 1.15 74LS38S 1.95
74L576 .39 74LS191 1.15 74LS386 65
74L578 ' 5 74LS 192 .98 74lS39O 1.95
74LS83 .59 74LS1 93 .98 74LS393 1 95
74LS85 69 74LS 194 1.15 74L$3 95 1.70
74LS66 39 74LS 195 .95 7'lS399 2.35
74LS90 .57 74LS1 96 .89 74LS42.( 2 95
74L$92 .' 9 74LS197 89 74L.S668 1.75
7.(LS93 59 74l$221 1.15 7.(LS6 70 2.29
7.(L$95 .79 74LS240 1.99 81l.$95 1.60
74LS96 09 7.(LS242 1 99 81lS96 1 60
74LS107 39 74LS24J 1.99 81LS97 160
74LS 109 .39 7.(LS244 1 99 81LS96 1.60
74LS 112 39 25LS2521 ~95 25lS2 569 '95

•
4000 S 29 4037 $1 .95 4089 $295
4001 .2' 4040 .7' 4093 .45
4002 24 4041 .75 4094 295
4006 .79 4042 .65 4098 229
4007 25 4043 ss 4099 I."
4008 .95 4044 59 14408 12.95
4009 .39 4045 80 14409 12.95
401O 39 4047 89 14410 12.95

40" .24 4048 99 1.(.(12 12.95
4012 .24 4049 .35 1.....15 895
4013 35 4OSO .34 1.....19 495
4014 .75 40" .75 4501 39
4015 39 4052 .75 '502 .95
40'6 35 4053 .75 .503 62
4017 .65 4055 3 95 4505 8 95
4018 .79 4056 2.95 4506 .75
4019 .39 4059 925 4S07 95
.020 .59 400Q 85 4500 125
40" .69 4066 .39 451 0 .79
4022 .59 4069 28 4511 .79
4023 .25 407O .35 4512 .79
"'02 .( 59 40" 28 .(51,( 1.18
4025 25 4072 28 .(515 1.79
4027 45 4073 .28 4516 1..(5
4028 .55 4075 28 45 18 .es
4029 .75 4076 .75 ' 520 .75
4030 .45 4077 35 ' 555 .95
403 1 3 25 4078 .35 '556 .99
'032 2.15 408 1 29 .,.. 2.25
4034 1,9 1 4082 29 8OC95 I .SO
4035 .79 4085 95 8OC97 1.25 l>

"1J
TERMS: MO C.~ I ChKll.. 8&nll; WIl. P~ cf'Ieelo;l :IJ
allow 2 -..... tor ptOCe1S11lll Indude nnv.rs l.anM and r=creo.l u. rd #1 V,U.. AMEX C8 add J' 1ef'VlCe tf'w9" Add
3'lIro1hlppong&"-"dl.-.gOf$2~.~lSg.u,."Add ~

10'\0lot IOfeogtl oro.tl or us P.ateelPoIt Ir'IducteTeleptlone to
I'IUtl'lber.NOCOOs PncesaubfeCltod'lanQeWlltlout notloe OJ
Some "ems 1Ubtkl lOpt'lOl' U'" W.rHel'Ve lhe .~ ta ...
IUOsbtul8 marouf.cturer . Flel... pncn may 'tart
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-LINEAR 7400
78H05K $595 LM 1414N $ 1.90
78>.106 1.49 LM 1458CN N 49
78M G 1.49 MC1488N 99
LM1 08AH 295 MC1489N 99
UJ300H 99 LM 1496 M .09
LM3Q1CN 35 LM1 556N I.SO
l.M304 H 198 LMl 820 N .95
LM30SH 1 09 LM 18SON .95
l.MJ06H 325 LMl889N 3.10
LM307CN 29 LM2 111N 1.75
LM308CN 98 UJ 2900N 99
UJ309 K 1,49 LM290 1N 2SO
LM310CN 1.25 LM29 17N 295
LM311D CN 09 CA30 13T 2.19
LM312H 1.75 CA3018T 199
LM3 1n 1.70 CA3021T 349
LM 318CN 149 CA:1023T 299
LM319N H 125 CA3035T 2.75
LM32OK ·XX· 1.35 CA3039T 1.29
LM320 T-XX ' 1.39 CA3045N 1.29
LM 32OH-XX ' 1.25 LMJ053N 149
l M323K '95 CA3059N 3 .19
LM324N .95 CA3060N 3 .19
LM337K 595 CA3062N ' 95
LM338 K 695 UJ3005N 1.49
lM339N .95 CA3080T 129
LM 34OK·XX· 1.75 CA3081N 1 69
LM340T -XX ' 1.25 CA3082N 1.69
lM340 H·XX· 1.25 CA3083N 1.55
LM 344H 1,95 CA3086N 80
LM 348N 120 CA3089N 2.99
LM350K 560 CA3096N 3.49
LM3 58CN .98 CA3097N 1.99
lM380 N 1.49 CA3130T 1.30
LM372N 1,95 CA3140T 1.19
LM376N 3,75 CA3 146N 2.49
LM377N 2.75 CA3 160T 1.19
LM380C N N 125 CA3 190N 195
LM38 1N 1.79 CA34 10N .59
UJ 383T 1.95 MC34 23N 1.49
LM386N 1.25 MC3460N 3.95
LM38 7N 1.40 5G3524N 395
LM 390N 1.95 CA3000N 3.39
NE53 1ViT 3 ,75 LM 3900 N .59
NE555V .39 LM3905N 1.19
NE556N 98 LM 3909 N .98
NE561T 19.95 LM 39 1.(N 3 ,75
NE565 N H 125 LM 39 15N 3.95
NE566 H'V 1.75 LM39 16N 3.75
NE567V..H I .SO RC4131N 2.95
NE 592N 2 ,75 AC4136N 1.10
LM 702H 1.99 RC4 151N 3 70
LM 709N H .29 AC4194T K .(.95
LM 7 10N H .75 RC4 195TK 5A O
LM711N H 39 ULN200 1 125
LM 715N 1.95 UlN2Q03 ISO
LM723NH 65 SN75450N .59
LM733N·H .98 5 N75-451N .35
LM 739N 1.15 SN75.c52 N .' 9
LM 7'(1CN·"H .33 SN75453N .• 9
LM 7.(1CN·1.( .19 5N75-45.cN .' 9
LM7'(7N·H .75 SN75.c91N 09
LM7.(8N"H .39 SN75-492N .89
LM 760C N 2.95 5N 75-493N .89
LM 1310N 1.90 SN75.c"""N .89
MC l330 1.95 Tl49.(CN 4.20
MC 1350 1.95 Tl.(96C P 1.65
MC 1358 1.75 Tl497 4 .95

II

74500 $ .39 7.(512,( $3.69 74S2.(.( $299
74502 43 7.(S133 .... 745251 1.35
74503 .45 7"S134 .66 74S253 1,35
74504 .09 7.($135 1.15 7.(S257 1.29
7450 5 .52 74S136 1.69 74$258 1.29
74SOB .49 7.($138 1.99 7.(S260 .75
74509 .49 74S139 1.29 7.(S260 2.79
74$10 .42 7.(S1.(0 .73 7.(S287 299
74511 .42 745 151 1 29 74S288 2.55
745 15 .42 7.(5153 1.29 7.(S373 3 .10
74S20 .42 74S 157 1.29 745374 3 10
74522 .42 745 158 1.29 7.(S387 2.75
74530 .42 7.(S 160 2.79 74$.(71 7.95
74$32 .49 74517" 1.49 745472 7,95
74538 1.19 745175 1.49 745473 7,95
74$.(0 .49 74S188 2 ,69 74$,(74 9,95
74551 .42 745194 1.89 745475 9 .95
74564 .46 745 195 1 89 7.(S 570 5.75
74565 .46 745196 1.89 745571 5.75
74574 .99 745240 2.75 745572 8,95
74S86 .72 745241 2.75 74 5573 8.95
74$1 12 .72 745242 2.99 74S940 290
74$1 13 .72 745243 2.99 74 594 1 2.90
745 114 .72

DIP

~SWITCHES

2 Pcsmcn S 99 7 Pcsucn $ 1.39
.( PoSitIOn 1.19 8 Pcsuon 1.49
5 Pc sucn 129 9 POSI!Jo n 1.65
6 PoSItIOn 135 10 PO$ltoo 1 69

MUFFIN®FAN
T he d epen d ab l e . low

c ost . la rgest selling fan

f o r commerci a l cooling

applications .

• 105cfm free aJt de llYCry
• 468· SQ. x 1.50" deep
• Weoghl- 17 oz .

SPECIAL PURCHASE

$9.50 ea.

TOLL FREE Mall Order: P.O. Bo, 17329 Irvine. CA92713

800 854 8230 Retail: 1310B E. Edinger. 5anta Ana. CA 927B5
•• (714) 558·8B13

TWX 542 W. Trimble, SanJose, CA95131
910.595.1565 (408) 946·7010
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CALL FOR VOLUME PRI CING...
'702 " 25 2732 "" 2164·250 $T.1S
2700 '" 2732·250 U, 21&4·2(Xl 16 50
2151 ." 2T32·2(Xl ." ,IT" ""2116 '" 2732M '" ..tee "u.s
:!118-1 '" 2732A ." 21128 21 9S
n.tS2716 '50 2732A2 "00 5203AQ "'"TMS2516 '" 27.. '" ""'0 " '"T" S2532 '"
2 101 $2 .75 21,(7 $.( .75 5516 $11.95
2102 -1 .99 201 6-200 4.95 6118·4 ,(.95
2102L-.( 1 29 20 16-150 595 6116-2 875
2102 L·2 1.49 20 16· 100 6.95 611 6Lp ·.( 5.90
2111 2.75 404. -4 3.95 6116lP2 10,95
2112 2.89 4044 -2 6 SO Z6 132 32 .50
21 14 1.49 4118 9.50 HM6264 47 .50
2114L-2 1,89 55 14 3 SO 6167 995

MK.(02 7 $1.85 41 16-200 $ 1.49
UPD410 8.95 4 164·200 5.95
UPD4 11 495 4 164·1 50 6.75
MM5280 2.95 "C6605 8 .SO
MM5290 1.49 TM S4 164 ·15 8SO
MM5298 1.49 4 1256 79 .95

WE STOCK MOST OBSOLETE RAMS.
CALL FOR YOUR HARD TO FIND PARTS.

:" I ·...
8155 $995 8238 $.( ,75 8271 $7495
8156 9 95 8243 5SO 8272 37 .50
8202 23.SO 8250 10.50 8275 34 .95
8203 38.SO 8251 5.95 8279 8.95
8205 3.25 82 51A 9.95 8279·5 9.95
8212 1.95 8253 6SO 8282 7.95
8214 4.SO 8253 -5 9.95 8263 7.95
8215 1.95 8255 5.95 8284 7.95

822' 220 8255A 9.95 8286 7.95
8225 2.75 8257 7.25 8287 7.95
8228 335 8257-5 9.95 8288 2495
8237 18.50 8259 7.25 82e9 ... SO
8237-5 21 .50 82 59-5 37.50

II ·...
6520 $4 .25 6532 $9.75 6545A $26 SO
6522 6.75 6532A 11.75 6551 11.50
6522A 8 SO 6545 21.SO 6551A 12.95

• :11 ·...
6810 $2 .75 68840 $17 .95 688SO $5 .75
688 10 6 ,75 6843 31.50 6852 5SO
6820 4 25 6844 25.00 6860 7.75
6821 3.75 68'5 1,(.75 6875 6.25
6882 1 6.75 68845 17.50 6880 2SO
6828 12.50 6847 11.75 68047 22 .95
6840 12.50 68SO 3 SO 68.... 19.50

:1 ·...
ZIOCTC sass Z800 ART $10.75 Z8OASlO1 $1250
zaoACTC " 1.s Z80ADART 10 9S ZIOSlO1 "'"zaoBC TC 9 15 Z8000ART 18 9S Z80AS102 1250
ZOO"", '" ZSOSOO O 1150 Z806S1023600
zaoAPIO '" Z80ASIOO 12 50 Z80StO'9 "50
Z80BPiO 12 50 Z80S101 11,50 l lOASI0 9 1250

•

$1095

* CRYSTALS *10 95
1095

32 ,768K Hz $1.95 2..(576 $2 .95 5,7143 $2_95 14318M Hz $2 .9510 95
1,OOOM Hz 3.75 32768ZM Hz 2.95 6000MHz 2.95 15.000MHz 2.9510 95
1842MHz 3.75 3579SMHz 195 6 144~Hz 295 16000MHz 29510 95

10 95 2,QOOMHz 2.95 4000MHz 295 65536MHz 2.95 18 000t.4Hz 2.95
2,010M Hz 2.95 5 DOOMHz 2 95 8000MHz 295 18 432MHz 2.9510 95
2,097 152M Hz 2.95 50688MHz 295 10 000M Hz 2.95 32.000M Hz 2 ,95

24 PIN2 1F $7.95
28P IN2 1F 9 50
4OPIN21F 10.75
64 PIN21 F 1995

•

8000
10 .000
12 000
16 000
18 43 2
19 6608
20000
22 .118.(

AOC0800 $ 15 25
AOC0804 3 95 ., LOW PROFILEAOC0809 495
AOC0817 9.95 SOCKETS (TIN)MC34 70 '95
1408 L6 I.SO 1-24 24-,(9 50-'00
10408L8 2.95
DAC86EX 8.95 8 Pin LP .16 .15 .14..•. 14 Pin LP 20 .19 .18

16 pm LP 22 " 20

279 1 $49 .50
18 pm LP 29 .28 27

2793 49 ,50 20 pin LP .3' 32 .30

2795 55 SO 22 pm LP 29 27 .24

2797 55.SO 24 Pin LP 38 .37 .36

6843 3 1.50 28 pm LP 45 .44 .43

8272 36 .00
40 pin LP .SO .59 .58

UP0765A 3800

I'3L WIREWRAP
8T95 s .ss SOCKETS (GOLD)
8T96 85 1-24 25-49 50-100
8T97 .85
8"'8 .85 8pmWN .55 .... .49
75150 ISO 10 pn WN (Tin ) 65 63 .58
7515-4 I .SO 14 p n WN .75 .73 .67

16 pin WN .80 .77 .70
18 pm WN 95 .90 81
20pnWN 1. 15 1.08 99

MM 58 174 $1095
22pnWN 1.45 135 1 23

M5 M5832 395
2.( pmWN 1.35 1.26 1.14
28pnWN 1.60 1 53 1.38.. 40 pinWN 220 209 1.89

." ;

Operates by applylOg
12VDC in ono dlroctlOn
and the n roversin g
pol ar it y (o r sq ua re
wave ). Uses 12VDC,
Clock WIse Rotation,
A ated 3 RPM at 4
P.P.S with a 5 dogroo
stoPPInganglo

CIRCLE 80 ON FREE INFORMATION CARD

• ••

$595
7.50
7.50
'95
295
8.95
5.95
4.95

ACP Price $395

10 for $34.95

...CONNECTORS

COEX RS232
LINE TESTER
(7) LE D IndICators

On'y $2495

Other Styles Also Available

RS232
SIGNAL TESTER

6845 $14. 75 8275 ~, 95

681>45 17.50 7220 89,SO
68 ' 7 11.SO COM5027 17.95
H046500SP 15.75 COM5037 22 ,00
M C1372 6.75 6350 39 95
T M5 991 8 39 95 5...5 21.50.. • •

DB25P (AS232)
DB25S Female
Hood
Se t WIth Hood , SaJe
25 50 S T , Apple
25 '50 W W . Apple
31.62 ST , IBM
31.152WW. IBM
50 '100 WW, S-100 Co nnector

50 100 S '1". S- l00 Connector

DACOl
OACOB
DAC 100
OAC0800
DAC0806
D AC 1020
D AC1 022
F9708

5325.00

only

UV "EPROM"
ERASER

~
Model
DE-4

. s8995

Holds 4 EPROM 's
at a time .

SWITCHER
SPECIAL

by ASTEC

O rig in al ly d esig ned for the Apple III
+ 5 (Cl 4 .0A

- 5 VI .25A
+ 12 (Cl 2.5A
- 12 (a .30A

REPEAT OF SELL·OUT STEPPER MOTOR
58Key Unencoded Keyboard

~1995ea .
This IS a new 58 key torrmna! Keyboard
manufacturedby a major manufacturer, II is
uncodedwl\h $P $T keys unattached 10 any
PC board. Solid moIdod pesnc base mea ­
sures 1 1 ~ x 4" .

RAM UP-GRADES
64K DRAM (4164-200nS)

9 pes for $5000

16K DRAM (4116-200nS)
8 pes for $1295

CORCOM FILTER

,

_ Popular

CORCOM
Filter

6amps
S495

Compa bb'o uoeCo rd Md $3. 50

Unencoded ,
KeyPad _

15 key Keypad with
1·10 keys and lab , re­
turn , (-J, ( :) and (.1.

...., 19.....

Model5-52T

MM5 7<4QMC 995 3341 FIFO $4 ,75 169 1 $16 .95
AY52376 13 75 25 13-OO1UC 9.50 1771 1500
AY53600 1375 25 13-OO2LC 9.50 179 1 2295
UPD 720 1 2995 7107C PL 11.50 1793 2595
ULN2003 2.25 179 5 27 .95

WE STOC K 74HC & 74C CMOS 1797 44 SO
2143 1895

PAL10H8 $3.75 PAL14L 4 $395
PAL 12H6 395 PA L16L8 995 75 188 $1.19
PAL1 4H4 395 PAL16R8 7.75 75189 1.19
PAl10l. 8 395 PAL16R6 7.75 8T26 1.75
PAL121.6 3.95 PAL16R4 7.75 8T28 ' "8T31 2.75• 9636 3 .75

9637 3 ,75"C4Q2. $3 .75 UJ ,.. $1 .95
0038 375 XR2206 3 75 •

M M5369 $350
MM58167 11.95

AY5-1013A $3 .95 2350 $9 .75
AY5-101 4A 675 ll250 12.50 •AY5- 1015 675 IM6402 7.75
TR 1602A 3,75 '''6403 8.75 1000 $10 .95

• .. 1.8432 1095: . 2.000 10 .95
4000 10 .95

MC144 11 $ 11.50 COM5016 515.95 5 .000 10 ,95
BR 194 1 10SO CQM8116 11.9 5 50688 10 .95
34 702 12.75 MM530 7 11.95 6000 10 95

• 6 .144 10.95..
7&477 $3.50 " C3340 $ 1.95
7s-se 590 SC01Notrax 39 ,95 14PI N2 1F $5 .75
76489 8 SO DTtO SOJ 16P IN21 F 5.95
AY38910 8 ,95 Dq. tatkcr 34 .9 5 18 PIN2 1F 7.75
AY38912 12.50 MMS4104 14 .9 5 2OPIN21 F 7.95



NEW!... repair any TV... easy. Anyone can do it.
Write RES EARC H, RR3, Box 601BR. Colville. WA
99114.

@>
GALAXY
ELECTRONICS
6009 N. 61 Avenue
Glendale, AZ 85301
1-602-247 -1151

HIGH quality electronics kit s and' products. Send
$1.00 for colorful catalog and one free fl asher LED.
INT ERNATION A L POLYTECHNIQUES, PO Box
862B , New York, NY 10002.

PLANS & KITS

PROJEC TIO N TV... Convert your TV to project 7­
foot picture ... Results comparable to $2.500.00 proj­
ectors... Total cost less than $30.00... Plans & 8"
lens $19.95... Illustrated information free ... MAC­
ROCOMA-G H, Wash ingt on Crossing, PA 18977.
Creditcard order s 24 hours. (215) 736-3979 .

FLEAS? Rid your ho use of bugs /rodents ultra­
sonically. Plans $2 .95 . KIDD, 4925 Seawolf. Santa
Rosa, CA 95405 .

-..\.~~' MULTI-CHANNEL
" MICROWAVE
***************** ************
CompleteAntennaSystems from $6995

Full 800 Mhz Range
Tune 1.9-2.7 Ghz
Includes all
ITFS Channels

DEALERS WANTED

MOST advanced sine converter descrambler
availa ble. PCB and plans $15.00. JIM RHODES,
1025 Ransome Ln., Kingsport, TN 37660.

AUTOMATIC f ine tu ning (A FT) for UHFNHF con­
verter board Deluxe I. 11- never again readjust fine
tuning, state of the art de sign, plans, circuit, parts
list $15.00. Deluxe I, II get clear picture as normal
commercial TV chan ne l, improve sound adjust­
ment, st op vertical j itter $11.00. ADVA NCE ELEC­
TRONICS, PO Box 3298. Culver City. CA 90230.

CATA LO G: Hobby, CB . broadcasting! Li nears ,
transmitters , bugs , sc ra mbler s. dow nco nverters .
antennas . modifications. more! PANAXIS Box 130­
F4, Paradise, CA 9596 9.

COO's and Credit Card
Orders call TOll FREE

1-800-247-1151

HOBBYISTS... simp lify digital circuit design using
EPROM. How to guidebook also includes nine proj ­
ects you can build. $15.00 to TECHNILOGIK, PO
Box 45. Essex, VT 05451.

CABL E TV converters and equipmen t. Pians and
parts. Build or buy. For information send $2 .00. C &
o ELECTRONICS , PO Box 21, Jenison , MI 4942 8.

HI-FI speaker kits, auto speake r systems, and raw
drivers from the world's finest manu facturers. For
beginners or experts. Free literature. A&S SPEAK­
ERS, Box 74 62R, Den ver, CO 802 07 (3 03)
399-8609 .

PRINTED-circuit boards. Quick prototypes. pro­
duct io n , de si gn , re flo w solde r send pri nt or
descr iption for quote to KIT CIRCUITS, Box 235 ,
Clawson . MI 48017.

Dea ler s Wanted
Specia l Quan t i ty PriCing

COO's-OK

J & DENGINEERING
P.O. Box 6099

Falmouth, Maine 04105

FALL
SPECIAL

Buy 1kit
Get 2nd kit
at 1/2 price

Oller end!I 7/1 / 84

C-100 / JERROLDTYPE
Cable Descrambler tor In-band galed
suppressedsystems

Ready to go C·IOO. . . . 119.95
Complete Kit C·100K 54.95

SEN D S2 FOR COM PLETE IN FO RM A TtVE CAT ALOG TO
DET ERM IN E WHA T TYPE YOU N EED

SSSSS super savings on electronics parts . compo­
nents, supplies. .Free 40-page catalog for SAS E.
Get on our mailing list. BCD ELECTRO, PO Box
830119. Rich ards on . TX 75083 . Or call (214)
690-1102 .

STV kits-specify sinewave or gated pulse &
UHF channel number. Complete-all parts &
case included! Shipped U.P.S.-$295.00. Free
information. DEALERS WANTED-STV, Bo x 1226,
Dublin, PA 18917.

All J & 0 proouCI\ are engineered nol ccpeo all are guaranteed
90 d.lys & we sl.lnd behInd our proouCISwhere others 1.11110

ELECTRONIC surveillance! Incredible manual.
"Homebrew Bug 9ing " reve als secret tech niqu es
used by professionals (sc he matics included)­
$15.00. Send $3.00 for our cata log of books and
electronics produ cts . A.T.I.S. , Dept. R. 61 Gatc hell
St.. Buffa lo. NY 14212.

BEST pr ices: CBs , telephon es. radar detectors,
sc anners. Free list. CRS, 1587 Ce nt ra l Ave .,
Yonkers, NY 10710.

DESCRAMBLERS
AMERICAN-CANADIAN

C-1000 / ZENITH TYPE
Descrambles . 'over Ihe air " and
" cable" sync suppressed active
VideomversronSignals

~ . Ready to go C·10DO 379.95
-..=:. ' Complete Kit C·1000K 274.95

Pnnted CirCUit & Manual. 74.95

ZX81ITS1000 high resolut ion graphics program 16K
$8.00. CRAIG BIRD, 2091 Carrick Street, Victoria.
BC Canada V8R 2M5.

TRS801l1 /4-48K enter sheet music. Co mp uter
prompts with selected animated guitar finger posi­
tions . Full neck . 108 chords . Keyboard displays .
Soun ds. Tran spose keys . Dis k . ta pe . ma nua l.
$29.95. Listings $14.95 . Free brochure SAS E. GIT­
PICKER, 96 Charro Place. Santa Rosa, CA 95401.

ELECTRONICS test equipment. Cata log 25 cents.
EF ELECTRONICS, 10 Afton , Auro ra. IL 60538.

OVER 1200 electronics parts . kits, and computer
products . Lowest prices . Send $1.00 (redeemable)
for catalog. Stamp brings flyer. DAYTAPRO ELEC­
TRON ICS, 3029 N. Wilsh ire, Arlin gton Hts., IL
60004.

VCR rewinder BETANHS minimize wear and tear
$32.96 + $5.00 shipping . PHILTRONICS, PO Box
70386. Sunn yvale. CA 94086.

CONVERTERS all ty pes for all systems. lowest
prices anywhere, quantity discount s, dea ler inquir­
ies accepted . Send $1.00 for catalog. PG VIDEO
CORP., PO Box 296, Lath am . NY 12110 (518)
374-2988.

- CA B LE- sat ellite- microwave - UHF - v ideo ac­
cessories. SAS.E. 40 cents . H.M.S ., 2011 w.11th
St.. Upland, CA 91786.

COMPUTERS, video recorders , CCTV cameras.
Buy direct from U.S. government. Many brand new.
Save up to 99%! Resell for huge profits! Compl ete
detail s , dire ctory, $2 .00 . Gua ranteed. K ENTCO,
Dept. EL. Morganton, GA 30560.

CAMP base station CB antennas for back woods .
Ground plane antenna for portable use $14.95 plus
$2 .50 shipping and handlin g. NIM ROD ELEC­
TRONICS, PO Box 20421. Reno. NV 89515-0421.

9-CODE teleph on e sc rambler. seve ral new un­
scramb lers for scanners, telephone and scanner
accessories. tone encoders/decoders. All factory
built. Free catalog. KRYSTAL KITS, PO Box 445.
Bentonville, AR 72712 (501) 273-5340 .

..,..
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r----------------------,I commdnD PRODUCTiOnS I
I FCC LICENSE TRAINING, Dept. 90 I
I P.O. Box 2223. San Francisco, CA 941 26 I
I Rush FREEfacts on how I can get my FCCLicense I
I In spare time. No obligation. No salesman will call. I
I NAME I
I~~~ I
t~~~ ~~=~~~~J

ANTQLJE ELECTRONIC SUPPLY
I72SW~. T.-oIpe.~.lS2tl

(602) 894-9503

ELECTRONICS, technica l. and miscella neo us
used-book list. $1.00 refundabl e . SOFTWAVE
COMMUNICATIONS, 1515 Sashabaw, Or tonville ,
M148462.

:\ 0 costly School. :\ 0 commuting to class. The Origina l
Home-Stud y cou rse that prepares you for the FCC
Radi ot elep ho ne license exa m in you r spa re time! An
f CC Government license is your "ticket" to thou sa nds
of exciting job s in Comm~ n i ca t i o n s . Radio & TV.
Mob ile two -wa y. Mic rowave. Co mputers. Rada r. Aero­
space and mo re. You don't need. a college degree to
qu a lify, but you do need an f'CC License. No need to
quit your job or go to school! You learn how to pass
the FCC License exam at home at your own pace wi th
th is easy-to-unde rsta nd. proven co urse, It' s easy. fast
and low cost! GUA RAI"T EED PAS S You get your
FCC License or rnoncv refunded. Write for free details.
Soon you could be on your way to being one of thc

~ highest work ers in the electronics field. Send for FREE
Z fac ts now. MAIL COUPON TODAY!

o
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MINIMUM ORDER: 5 PERTYPE
·Type 80 from Japan. All ot her••re maJor U.S.

brands; G.E., R.C.A., etc.
Lim it ed quant IU. a. S. le price. good thru 4--30-84.

CURRENT RECEIVING TYPES
PRICED AT 70% BELOWLIST.

WRITE FOR NEW 16 PAGE WHOLESALE CATALOG ­
SPECIALIZING IN TUBES AND PARTS FOR TUBE TYPE RADIOS ­

TRANSFORMERS, CAPACITORS, SOCKETS, ETC.

NEW! ... repair any TV... easy. Anyone can do it.
Write. RESEARCH, RR3. Box 601BR. Co lville, WA
99114.

POLICE code unsc ramb lers, oth er scann er ac­
cessories. teleph one recording device. ONE, Inc.,
Rt. 7, Box 257, Hot Springs. A R 71901 (501)
623-6027 .

" THE robots are coming! The robots are com­
ing ! (Batteries not included)." Multico lor print on
qua lity baseball cap pius bumper sticker. Or "Join
the information revolution (Let's talk BASIC)."
Cap plus sticke r. Or official space shuttle logo cap
plus NASA patch (distributed at California land­
ings). Each se t S5.00. SIGNS ETC. BY KNOX,
Dept. R-1. Box 628, Carmic hael, CA 95608.

TUBE SPECIALS
NEWTUBES IN INDIVIDUALCARTONS

EXACT same PCB for descrambler in February
article only $11.95. JIM RHODES, 1025 Ransome
Lane. Kingsport. TN 37660.

116 CIRCLE 23 ON FREE INFOR MATION CARD



DAlBANICORPORATION
LA-3155 .59 M·51514 .86 STK·2028 4.55
LA-3160 .29 M·51515BL 1.43 STK·2029 4.08
LA·3161 .30 M·51516 1.16 STK·203Q 5.78
LA-3201 .33 M·51517 1.21 STK-2129 4.92

-illl14;11:1'_ _ :11114*- LA-3210 .26 M·51518 1.08 STK-2139 5.38 ·QIIM;II:I" 2SA-1105 1.44 2SC-1956 4.05
LA-3300 .76

.rfl :'"#;JI~. STK·3041 2.92 2SA·1106 1.82 2SC-1960 4.02
AN·1240 $ .88 BU-205A $ .94 LA-3301 .68 STK-3042 3.46 uPC-16C $ .94 _·1*"14;11:1" 25e-1968 12.84
AN-203C .69 BU·208A .99 LA·3350 .23 M8-3705 $ .96 STK-3062 3.57 uPC-2OC 1.16 25e-1972 4.05
AN·210 .81 -1£1014;11:1'- LA·3361 .45 M8-3712M .68 STK-3082 3.85 uPC-3OC 1.19 2S8-22 $ .17 2SC-1975 .86
AN·214P .n LA-3385 .44 M8-3715A 1.01 .'I."#;JI•• uPC-SS4C .86 2S8-324 .26 2SC-2026 .24
AN·2140 .n CX·13O $3.85 LA·3370 .64 M8-373OM 1.29 uPC-555H .28 2S8-411 1.78 2SC-2028 .60
AN·225 1.90 CX· 143A 5.46 LA·3375 .78 MB·373 1M 1.33 TA·7054P $1.56 uPC·566H .23 2S8-507 .34 2SC-2029 .71
AN·228W 1.76 CX·186 5.46 LA·3380 1.20 M8-3756M .94 TA·7063 .28 uPC·571H 1.13 2SB-539 2.14 2SC-2073 .32
AN·234 2.22 CX·187 5.46 LA·4030 .75 MB-87 19 2.35 TA·7070 1.21 uPC·574 .25 2SB·554 2.85 2SC-2075 .41
AN·236 1.29 _;(1.1·;JI:I\_ LA-4031P .55 -1·:IMi"*- TA·7072 1.50 uPC-575C .50 2S8-557 1.57 2SC-2098 3.28
AN·239Q 2.68 LA-4032P .69 TA·7073A .93 uPC-576H 1.14 2SB-560 .16 2SC-2 12O .07
AN·24OP .55 HA·1125 $ .61 LA·4050 1.09 STK-0025 $2.57 TA·7092 2.92 upC-5n .33 2SB-563 2.22 2SC-2 131 1.85
AN·24 1P .55 HA·1137W .58 LA-4051P 1.13 STK-Q029 2.37 TA·7108P .99 uPC·580 1.68 2SB-595 .45 2SC·2 153 .22
AN·245 2.00 HA· 1156 .54 LA·4 100 .35 STK-Q030 2.75 TA·7 109A 1.41 uPC·592C .29 2S8-596 .39 2SC-2 166 .50
AN·247 1.46 HA·1199 .59 LA-4101 .41 STK-0039 2.37 TA·71 19P 1.29 uPC-595C .65 2SB-616 .61 2SC-2237 2.56
AN·252 1.14 HA-1300W 1.13 LA·4 102 .41 STK-Q040 3.28 TA·712OP .28 uPC-596 .68 2SB-818A .96 2SC-2238 .34
AN·253 .71 HA·1319 1.21 LA-4110 .49 STK-Q049 4.14 TA·7 13OP .29 uPC-1oo1H 1.16 2SB-633 .45 2SC-2278 .23
AN·259 .85 HA·1322 1.25 LA·4 112 .43 STK-0050 3.38 TA·7133 .85 uPC-102O 1.10 2SB-636 .07 2SC-2385 3.42
AN·262 .78 HA·1339 1.13 LA·4 12O 1.14 STK-0059 4.95 TA·7 137 .32 uPC-1023 .20 2S8-68 1 1.85 2SC·2369 .78
AN·264 1.00 HA· 1339A 1.13 LA·4 121 1.06 STK-0060 5.14 TA-7142 .55 uPC·1025H 1.38 2S8-754 .42 2SC-2369 .78
AN·271 .99 HA·1342A 1.16 LA-4125 1.09 STK-Q080 5.02 TA-7146 1.32 uPC-1026C .43 2SB-755 1.14 2SC·2407 .23
AN·274 1.24 HA·1366W .66 LA-4126 1.07 STK-<J1 1 2.99 TA-7157 .71 uPC-1028H .32 2SB-844 .67 2SC-2458 .06
AN·277 1.00 HA·1366WR .66 LA·4135 .75 STK-<J13 5.07 TA·7193 2.55 uPC·1031H .68 -*111014;11:1" 2SC-2502 .79
AN·295 2.01 HA· 1368 .94 LA-4137 .73 STK-<J14 4.95 TA·7200 .79 uPC-1032 .22 2SC·2540 9.40
AN·3Q3 2.30 HA·1368R .94 LA-414O .31 STK-<J15 2.75 TA·7201 1.29 uPC-1155 .91 2SC-373 $ .08 2SC·25n .74
AN·3 13 1.55 HA·1371 1.58 LA·4160 .63 STK-<J16 3.64 TA·7202 1.82 uPC-1156H .69 25e-398 .50 2SC-2578 .99
AN·315 .75 HA·1377 1.20 LA-4170 .53 STK-<J2O 3.03 TA·7203P 1.22 uPC-1181H .50 2SC-460 .06 25e-2579 .99
AN·316 1.98 HA·13nA 1.20 LA-4175 .53 STK-<J22 4.40 TA·7204P .66 uPC-1182H .50 2SC-461 .06 2SC·2580 1.17
AN·318 3.25 HA·1388 1.41 LA-4182 .88 STK-<J27 4.54 TA·7205 .n uPC-1185 1.12 2SC-495 .21 2SC·2581 1.44
AN·328 2.10 HA·1389 .95 LA-4185 1.14 uPC-1230H 1.11 2SC·710 .06 2SC-2582 .28
AN·331 U 1.41 HA·1389R .95 LA-4190 .89 uPC-1350 .61 2SC-73O 1.33 2SC-2695 9.79
AN·360 .31 HA·1392 1.28 LA-4200 .64 uPC-1363C 1.85 2SC-792 1.58 25e-3019 .84
AN-362 .75 HA·1394 1.67 LA-4201 .70 uPC-1384 2.22 2Se-B28 .06 2SC-3021 5.61
AN·366P .61 HA·1397 1.71 LA-4220 .59 uPC-1447H .34 2se-B29 .06 2SC-3022 12.84
AN-610 .64 HA·1398 1.63 LA-4230 .93 uPC-1458C .39 2Se-867A 2.04 _*1·,,14;11:1"AN-612 .64 HA·1121 1 .57 25e-940 .95
AN·5111 2.23 HA·11215 2.14 2SC-945 .06 2S0-24Y $ .62
AN·5132 1.46 HA·11221 1.60 2SC-980 .32 2S0-188 .36
AN·5250 .94 HA·11227 .46 25e-998 2.43 2S0-1981:'1 1.09
AN·5310 1.72 HA·11229 .63 25e-1034 2.56 2S0-287 2.85
AN·532O 1.27 HA·11235 1.05 2SC-1047 .14 2S0-313 .24
AN-5411 1.85 .!"-14;11:1'. 2SC-1060 .26 2S0-325 .23
AN-551O 1.41 2SC·1061 .26 2So-348 2.44
AN-5722 .55 LA·1111P $ .48 2SC·1074 .43 2So-350 2.00
AN· 5730 .66 LA·1 13O .71 2SC·1096 .24 2S0-371 .35
AN-5732 .50 LA·1150 .35 LA-4250 1.17 STK-<J32 7.54 TA·7205AP .77 MIIQ·I14;II:I" 2SC-1114 2.60 2S0-388 .96
AN-5753 .69 LA·1201 .40 LA·4400 1.50 STK-<J35 8.82 TA-7207 .57 2SC-1115 2.28 2SD-401A .41
AN-5763 1.32 LA·1210 .61 LA-442O .64 STK-<J40 5.29 TA·7208 P .68 UP0-416 0 $1.10 2SC·1124 .54 2S0-424 2.00
AN-61oo 1.79 LA·1222 .25 LA·4422 .75 STK-<J50 14.03 TA·7209 1.16 UPO-27160 2.70 2SC-1162 .18 2S0-425 1.69
AN-612O 1.50 LA·1230 .59 LA-4430 .53 STK-<J58 6.33 TA·721 0 1.76 UPO-2764 4.95 2SC-1165 2.15 2S0-427 1.64
AN-6344 2.62 LA·1231N .69 LA-4440 1.20 STK-<J70 16.10 TA-7212 .77 -*'fiI'1431:1" 2SC-1172B 1.38 2S0-470 1.47
AN-7110 .50 LA·1240 .63 LA-4460 1.38 STK-<J75 3.97 TA-7214 1.69 2SC-1177 8.76 2S0-478 .32
AN-7114E .58 LA·1245 .85 LA-4461 1.38 STK-<J77 4.26 TA·7215P 1.28 2SA-564 $ .07 2SC-1226A .31 2S0-495 .21
AN-7115E .68 LA·1 32O .54 LA·5 110 .71 STK-<J78 6.05 TA·7217A .73 2SA-634 .25 2SC-1305 1.50 2S0-525 .43
AN·712O .61 LA· 1352 .98 LA·5 112 .56 STK-<J80G 4.47 TA-722OP .79 2SA-683 .17 2SC-1306 .44 2S0-526 .36
AN-713O .63 LA·1354 .53 LA·57oo .80 STK-<J82 5.61 TA·7222AP .n 2SA-684 .20 2SC-1306 .44 2So-587 .68
AN-7145M 1.16 LA·1357 1.34 LA·7003 1.29 STK-<J83 8.11 TA·7223 P 1.10 2SA-699 .35 2SC· 1307 .95 2S0 ·588 .88
AN·7 146M 1.23 LA·1363 .64 LA·7 802 .92 STK-<J84 6.97 TA-7224 1.64 2SA-712 .06 2SC-1308K 1.60 2S0-612 .18
AN·7150 1.17 LA·1364 .71 ·':1'14;11:1'· STK-<J86 8.25 TA·7226P .86 2SA-715 .21 2SC-1313 .10 2S0-613 .32
AN-7151 1.17 LA· 1385 .50 STK·4 15 4.40 TA·7227 P 1.35 2SA·72O .17 2SC-1316 2.56 2SD-636 .15
AN·7154 1.10 LA·1367 1.53 L8- 1405 $ .49 STK-430 11 3.49 TA-7230P .99 2SA·733 .06 2SC-1317 .11 2SD-638 .12
AN-7156N 1.55 LA·1368 1.27 LB·1409 .90 STK-430M 3.49 TA·7232P .73 2SA·n1 .78 2SC-1318 .09 2SD-66S 2.53
AN-7254 .73 LA·1369 1.17 LB-1415 .49 STK·433 2.75 TA-7310 .51 2SA·m .12 2SC-1342 .06 2S0-667 .14
AN· 7311 .35 LA·1385 .78 LB·1416 .52 STK-435 2.92 TA-73 12P .55 2SA-n7 .19 2SC-1345 .07 2S0-668 .25
AN·7363 1.22 LA-1387 1.84 L8-1426 .52 STK-436 3.36 TA-73 13P .45 2SA·899B .21 25e-1358 .36 2SD-669 .25
.:ljJ-14;11:1'. LA-1388 1.84 LB·1551 1.02 STK-437 3.74 TA-7315 .66 2SA-913 .48 2SC-1364 .20 2S0·712 .36

LA·1390 1.61
••...'14;11:1'·

STK-439 3.41 TA-7325P .38 2SA·916 .07 2SC·1383 .13 2S0-718 .83
BA-301 $ .34 LA-1460 1.16 STK-441 5.52 TA-7328A .71 2SA·940 .42 2SC-1384 .15 2S0·733 1.36
BA-311 .36 LA·1464 1.48 LC·712O $1.78 STK-443 6.06 TA-7607A 1.46 2SA·950 .08 2SC·1413 1.82 2S0·746 1.73
BA·313 .39 LA-2100 1.14 LC·713O 1.64 STK-467 4.82 TA-7608CP 2.21 2SA·953 .06 2SC·1449 .19 2S0-624 .36
BA·511A .79 LA-2101 1.16 LC-7200 5.03 STK-459 4.56 TA-7609 1.41 2SA·984 .11 2SC-1501 .41 2So-844 .71
BA·514 .68 LA·2200 .75 LC-7250 3.79 STK-461 5.29 TA-7615 2.04 2SA·992 .09 2SC·1507 .22 2S0-670 1.25
BA·521 .61 LA-3101 .60 LC·7800 .75 STK-463 5.81 TA-7619 2.51 2SA·1015 .12 2SC-1675 .06 -*1:1.14;11:1"BA·526 .50 LA·3 110 .32

·,~'1·;JI:I\.
STK-485 5.99 TA-7644BP 3.65 2SA·1048 .06 2SC-1678 .53

BA·527 .61 LA·3115 .35 STK·1039 2.92 .':ljJ-14;11:1" 2SA·1075 1.39 2SC·1815GR .15 2SK-19 $ .31
BA·532 .65 LA·312O .35 STK·1040 3.71 2SA·1076 1.57 2SC·1826 .21 2SK-49 .08
BA·536 .97 LA·3122 .60 STK·1049 4.42 TBA-800 $ .83 2SA·1095 1.82 2SC·1881 .48 2SK-117 .12
BA·1310 .72 LA·313O .33 STK·1070 5.17 TBA-810SH .70 2SA·1102 .91 2SC·1913 .44 2SK-168 .31
BA·132O .64 LA·3 133 .60 STK·107011 5.70 TBA-820M .85 2SA·1103 1.00 2SC·1946 6.60 2SK-241Y .16
BA·1330 .n LA·3150 .30 STK·2025 4.07 2SA·1104 1.13 2SC-1947 1.68

»
"U

DALBANI CORPORATION:
785 EAST 14TH STREET· LOS ANGELES, CALIFORNIA 90021· U.S.A.· TELEPHONE: (213) 747-6830 747-6856 TELEX: 194654 DELBAN I USA -l>-
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ELECTRONIC
ASSEMBLY BUSINESS

BIG
PROFIT

COMMUNICATIONS EQUIPMENT

AMPEX professional series open reel tape , 1800-or
2400-feet on 7-inch reels, used once. Case of 40,
$45.00. 10Y:! x 3600 feet and cassettes available.
MasterCardiVisa. VALTECH ELECTRONICS, Box
6-RE, Richboro, PA 18954 (215) 322-4866.

SINE wave descrambler problems? Manual in­
cl udes tr ouble s hoot ing , alig nment , ant en na
hookup, improvements, theory. $10.00 SIGNAL,
Box 2512-R, Culver City, CA 90230.

REEL-TO-REEL TAPES

DESCRAMBLERTROUBLES

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 illustrated literature
BARTA. RE-O Box 248

WalnutCreek. Calif. 94597

VIDEOSCAN 1000 slow scan TV-high resolution
(amateur, phone line, surveillance, teleconferenc­
ing). CODE'STAR- decode Morse, RTTY, ASC II.
Large LED display. Connect VIC-20 computer /
printer. Tri-voltage power supply. Kits/assemb led.
Free brochures. MICROCRAFT CORPORATION,
Box 513-RE , Thiensville , WI 53092. (414) 241-8144.

CB radio books, kits, modifications , catalog $1.00
refundable. APS, POB 263RE, Newport , RI 02840.

PALOMAR /Pride electronics- exclusive repair fa­
cili ty. Service-update- improvements on these
and similar equipment. PALOMAR PRIDE REPAIR,
1320 Grand, San Marcos , CA 92069 (619) 744­
0720.

TECHNICAL wri te rs make big money.. . writing
short sen tences ! Free details : TEK PUBS, Box
2458-E, Oroville, CA 95965.

VIDEO game repair business. Start your own . Infor­
mation/parts list $5.00. BEST ELECTRONICS,
4440 Sheena, Phoenix, AZ 85032 .

SECURITY alarm industry booming. Get in now.
Tremendous demand. Employment-business
terrific, Information $2.00. (redeemable) DYNAM·
IC SECURITY MARKETING, PO Box 1456 -SF
Grand Rapids, M149501.

YOUR own radio station! AM , FM, Cable, li­
ce nsed, unl icensed , t ransmitter kits! Write :
BROADCASTING, Bo x 130-F 4, Paradise , CA
95969 .

CB EQUIPMENT

PROJECTION TV.., Make $$ $'s assemb ling pro­
jectors ... Easy... Results comparable to $2,500.00
projectors... Your total cost iess than $20 .00 .. .
Plans, 8"'ens, & dealers information $17.50... illus­
trated inform ation free .. . MACROCOMA-GHX,
Washington Crossing, PA 18977. Creditcard orders
24 hours. (215) 736-2880.

48K compute r US$380.00 and hundreds App le­
compatible softwares . Details US$1.00. RELIANT
PO Box 33610, Sheungwan, Hongkong.

tenn as, aud io cables, ada pte rs, origina l/replace ­
ment ca rt ridge s & sty li, tele phone accessories ,
radios, cassette recorders, speake rs, etc., send let­
terhead for free catalog (212) 897-0509 D&WR,
68-12 110th St., Flushing, NY 11375.

MECHANICALLY inc lined indiv iduals desiring
ownership of smal l electronics manufacturi ng busi­
ness- wi thout investm ent. Write: BUSINESSES,
92-R , Brighton 11th, Brooklyn, NY 11235.

FV-S

SATELLITE TV VIEWERS
Get the most compl ete w eekly list ings.

Send $1 fOf sample copy. Ql

!3?nn !mILI',':: 0
P.O. Box 308, Fortuna, California 95540
' 00 . 35' · 9997 (U.S .) .100.5$6••717 (c.llf .)

707.715.1476 (all others)

SATELLITE parabolic dish antenna manual for­
mulas and facts $15.00. Write J. FOX, 21617 Colli er,
Battle Creek, MI 49017.

WHOLESALE MATV/CATViV CR equipment, an-

BUSINESS OPPORTUNITIES

SATELLITE TV! -Lowest prices on complete
systems! All popular brands available, Free in­
formation. Complete installation instructions
and programming gu ide $2.00 , Dealers want­
ed-ANTENNA INSTALLATION SERVICE, PO
Box 1226·R, Dublin, PA 18917 (215) 249-9254.

HOME satellite handbook and buyer's guide,
tells everything about TVRO and may save you
hundreds even thousands in your selection and in­
stallation of a system. $10.00 H&G HOMESAT, Box
422, Seaford. NY 11783.

COMPLETE 8' satellite system $999.00. Comp lete
10' satellite system $1299.00. SATELLITE CON·
SULTANTS, (615) 984-7872.

FREE! Information on 100 satellite-television chan­
nels plus free catalog of proven do-it-yourself plans/
kits for easy. low-cost, attractive satellite antennas.
Also . who lesale electro nics com ponents . GFI -5,
Box 9108, Missoula. MT 59807. (406) 642-34 05.
"Consumer Guide to Satellite Television"- $6.95.

SATELLITE systems-quick assembly high quality
antennas, LNA's, receivers, lowest prices any­
whe re . Cata log $2.00 . STATE SATELLITE, 5
Broadway, Troy, NY 12180 (518) 272-1130.

ZENITH Ml

o KZM 2083 M1FV-5 Kit $199.95 ' 56 .95 5tH
o KZO 2084 FV-5 Kit (monus M1 ) $149.95 ' 5695 StH
o PCZ 8000 FV-5 PCB only $30.00 • 53 00 StH
o ZMO 9151 Ml Board only $89.95 • 55.95 StH
This adva nc ed baseband Video in ve rs io n/s ync suppressio n
system wh ich is most often used natio nwide IS one of our most
popu lar kits . It features AGe fo r stabili ty. RF modulator built o n
the board . no Intern al con nect -on to 'r.v . and fu ll ban d variab le
tu nmq High Qua li ty pa rts. fu ll y ill ust rated ins tru ctions. pre­
pun ched cabi net and pla ted- thru /solder-masked P.C. board
make th is k it a breeze to assemb le. The M 1 varact or tuner board
is assembled and tested and need only be intercon nec ted to the
FV-5 board T he co m pl eted Circ uitry is then plac ed In the
beauti fully fin ished cabi net. Place you r o rder to day.

KOW ReAUYI Ott'IIeW wl~1
o KGS-3080 Gated Sync. Kit S149.95 + $5.95 St H
o PCG-7000 Gated Sync. PCB only. S30.00 +$3.00 St H

MICROWAVE PROBE

o KSW 148 3 Smewave Kil $119.95 • 55.95 StH
o KSO 1484 Sine wave Mon usPCB$99.95 • 55 .95 StH
o PCS 6252 Sinewave PCB only $20 .00 • 53.00 StH

State of the art tec hn o logy bri ngs yo u this supeno r Sinew ave
Supe rboard. It has no int ernal co nnectio n to TV, RF mod ulator
built on the bo ard , AGe fo r sta bi lity and tu nes the entire band
w ith a varactor tuner and mu lt i-t u rn pot. A hi gh q ualit y plated­
thru circuit board with silk-s cree ned pa rts layo ut , easy to fo llow.
ful ly illustrated instruc tions and qu al ity parts mak e th is kit easy
to assemble. The beau tifull y ft rushed cabinet will add a tou ch of
c lass to the many hour s of enjoyme nt yo u wi ll recei ve build ing
and us mg this kit

SATELLITE TELEVISION

VIC-20 interface drives ANY recorder. Connects two
for parallel read/write and copying. Detailed plans
57 .95. Free info rmation on kit. EDWARDS, Box
4723 . Culver City, CA 9023 0.

SAT-X PROCESSOR &~
o KSD-2412 SatProcess Kit 5349.95 + $7.95StH

• PCS-3000 Sat Process PCB575.00 + 54.00St H
o RFM-3040 RF Modulators 524.95 + $3.00 StH

GATED SYNC SUPER BOARD 0 UAA-l000 UHF Amplifier Kil 519.95 + 5300 St H

RF MODULATORS ce==>.
lor the video Industry(L

satellite modula1W. fromcf\arme l 2 1tII1I UHF!
Kits , assn'H modtls far IIIMcncOft1MtrS... lncludinc ow IMW
l pple--Ytr1lr des icrtt4 to mount In, ldt c..... 11$1an .l1ensiyt
11M If monitors,cameras Mll kits. fREE CATALOG

PHONE (4112) . 1-1111
ATV Re soarch
l:HIE BROAOWAY

DAKOTA. CITY, ME 6IlJ I

DESCRAMBLER kits Numbers 60, 65, 67 , 68 .
Boston station went under! My loss is your gain! Kits
$59.95: assembled $69.95 (may need alignment).
Includes everyt hing needed and highest quality PC
board : silk-screened, double-sided , plated-through
hole s . C hass is : si lksc re e ne d : p re -painte d :
punched. Any doubts about qualit y? References
fu rnishe d. In clu de $5 .00 . S&H . Al so : tune rs
ELC1045 , $9 .95. and other components. Send
SASE. ALLEN SHOPE, 21 Kelly, Londonderry, NH
03053 (603) 434-8582.

REPAIRS of all converte rs and cab le boxes with
prompt service. Deluxe sinewave kits $95.00. 90%
complete also available (quantity discounts) UHF
converters of all types available. Send SASE (54
cents postage) for information. 1-(312) 637-44 08.
HIGGINS ELECTRONICS, 6014 W. Nelson , Chi­
cago . IL 60641.

200 electro nics kits, projects , plans send stamp for
list. MATCO ELECTRONICS, Box 316 R, Cadillac ,
M149601.

HOW to bu ild a satellite-TV receiver, LNA , down­
converter! Save hundreds! Sat isfaction guaran­
teed! Free info rmati on ! Send stamped enve­
lope: XANDI, Box 25647, Dept. 21X, Tempe, AZ
85282 .

SINEWAVE SUPER BOARD
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MODEL : SA802C
Part #370-0340 .. ... $85.00

POWER TRANSFORMER
(68V-80V CT 6 AMP)

Part #670-0220 . .. .. $24.50

MODEL: MX205
Part # 370-0360 . • • • • $29.95 ea.

s

MODEL :
SA-4520

LOW T.I.M . TRANSISTORS
100W+100W

• Employs Hitachi low noise I.C_ for pre-amp · Max.
outpu t 16 V p.p (non dIstortIOn) • Wrth hi-low filter , and
tone defeat circuit · Rear power amp wi th short c:an:ut
prctecucn - Giant heat sink for maximum results · Tone
controia e 14dB · All components (except pots for v0l­
ume, and tone controls) are pro-assembled. the quakty
is guarantt;}8d. • Power supply OC..t35V-50V

STEREO MIC . AND ECHO MIXER
FOR STEREO AMPLIFIER SYSTEM
The circuitry employs all integrated circnts, BBD type
echo circuit. echo time can be adjusted (max..30
Msec.) Also with a microphone preamp on the board.
Fully assembled_

Part # 370-0350 • . . . . $39.95 ea.
1 Transformer Part # 670-0230 • • • $22.50 ea.
2 Filter Capacitor 47ool'F 70V $6.50 ea.

60W+60W O.T.L. AM P
Stereo pee-amp+ tone contra(+ power amp . All in on
unit. fully assembled! Compact in size : rx4¥.•x2lh'".
Ca n be fined into most cabinets. Power trarlSlStors
using 25C1667 X 4 to give a max output of 6f1N + 60W
(Bll)
• Freq uency response: 2OHz-85KHz( - 1dB) • Total
harmonic distortion:0.02% (1KHz) ' Signal/Noiso Rabo:
88 dB (open loop ) • Tone control: 100 Hz.:!:.1 6 dB 10
KHz ± 14dB • Dynamic range: 60 dB • Pow or Supply:
48V- 70V5Amp.· FilterC apacitor:4700~75Vo rbener,

s

* SPECIAL *
Excellent Price!

Model 001-0034
$29 .50 per Kit

Transformer
$10.50 ea.

Model DP-64

Fully Assembled ...

MODEL: MA-142
Part # 37().370 .... . $6.95 ea.

• Dual Processor (6502 and Z80A)
• Detached Keyboard
• 64K RAM Expandable to 192K
• 25 Function Key Keyboard
• Auto Repeat Keys w/Upper/lower Case
• 2 Slim Disk Drives (optional)
• 100% Apple II Compatible
• 40/80 Column Display (optional)
• Runs Both Apple Soft and CP/M Software

@pinecom'· DP-64

MAGNETIC HEAD EQUALIZER
• Standard RIM curve for all kinds of magnelk:heads ' 3
stages crossover circuit for best results - Output voltage
guaranteed to be stable without any oscillation ' POY/er
Supply: 24 V.D.C.

PROFESSIONAL REGULATED
VARIBLE DC POWER SUPPLY KIT

All solid state CUOJrtIy wrth high efficiency powertran­
srto-2SD388and IC voltage regulator MCl T.>3. Output
voltage can be adjus1ed from ().30V at 1A current
limited or o-15V at 2A current limited. Intemal resist­
ante is less than O,OO5H, rippk! ard noise less than
1mV. dual on panel meters for voltage and current
reading. also with onboard LED and audIble overload
occato-. Kit comes with pre-dri lled PC Board . instruc­
tion s. all necessary elect ronic components, trans­
former aod a professKmal looking metal cabinet. The
best project for school and the most useful instrument
for repairmen. Build one today!

TA -322 30 WATTS TOTAL
15W + 15W STEREO AMP KIT

This is a solid state all transistor ci rcuitry with on
board stereo pre-amp for mos t microphone or phone
input. Pow er outpu t employs a heavy duty Power
Hybrid IC . Four bu ilt on board co ntrols for ,
vo lume, ba lance . treb le and bass. Power supply
requires 48VC T 2.5A transform er. THD of less than
0.1% between 1oo Hz·lOKHz at full power (15 Watts
+ 15 watts loaded into SO),

1

Now
with New
Improved
Keyboard

and 64K RAM

Only $44.50
Transformer

$4.50 ea.

Transmitter; FET mic for flat
30Hz- 18KHz respon se. X'tal
controlled 49MHz AM Band
for drift-tree perform ance.

100mW output (rang e
approx. V"mile) for re­
liable lo ng rang e
tr an smission .
Powered by a 9V
radio battery.

, Receiver: X'tal con­
tr oll ed loc k s o n

49MHz transm itter sig nal. On panel VU meter . mon i·
tors the signal strength from the microphone. Stan­
dard phone jack outlet connection to a P.A. or other
phone input. 9V battery included . This prof essional
set is ideal for on stage, in field, church, in house or
outdoor use.

LOWTIMDCSTEREO PRE·AMP K1TTA-1020
Incorporates brand-new DC design that give s a fre­
quency respon se from 0-looKHz :!:O.5dB. Add ed
featur es like tone defeat and loudness control let you
tailor your own frequen cy supplies to eliminate powe r
fluctuat ions!
Speci fications : • THDfTIM less than .005% • Fre­
quency response DC to 100KHz :!:O.5dB • RIM
deviation :!:0.2dB • SiN ratio better than 70dB •
sensitivity; Phon e 2mV 47KH , Aux 100mV 1ooKH.
Output iever t.ave Max output 15V. Tone controls ;
Bass :!:l OdB (Cl 50Hz. Treble z l OdB (u 15Hz.
Power supply z 24VDC (i , 0.5A. Kit co mes with
regul ated powe r supply. All you need is a 4SVCT
transf ormer (il 0.5A.

NofCC lie 'ft ll
Rtqu lrtd

OUR PRICE s.49.5lI
Additionll Mieropllone(T_.n.....

., $28.00 ,a .
MURA WMS·49

And best of all, the price
Assembled and Tested is just. . .. . .

No Copyright Problems!

Compare These Features with Our Competitors:

• Powerful Utility Program (100% Apple Compatible)
• 68-Key Upper & Lower Case Keyboard with Numeric Keypad
.25 Pre-programmed Function Keys
• 2 Speed Auto Repeat Funtion
• 64K User Memory-expandable to 192K
.5A Switching Power Supply (110/220VAC)
• All ICs Are Socketed for Easy Service
• Nation-wide Dealer Network for Convenient Technical Support

@pinecom"
Pioneer of Low Cost

Apple* Compatible Computer

Dyn amic Bias Class " A" circuit design makes this
un it unique in its class. Cry stal clear , 100 wan s powe r
ou tput will satisfy the most picky fans. A perfect
co mbination with the TA-10 20 low TIM stereo pre­
amp.
Specifications· Output power 100W RMS into SU.
125W RMS into 4U • Fr equ ency re sponse
10Hz-100KHz' THD less than 0.01% • SIN ratio
better than SOdB • Input sensitivity 1V max . • Power
supply ' 40V at SA.

This newste reo indicator kit consists of 36 4-co1or
LED 's (15 pe r channel) to indicate the sound leve l
output of yo ur amplifier from - 36d B to + 3d B.
Comes with a well designed silk scree n print ed plas­
tic panel and has a selecto r switch to allow float ing or
gradual output indicating, Power suppl y is 6-12VDC
with THG on board inpu t sensitivity co ntrols. This unit
ca n WOfk with any amplifi er from 1W to 2OOW. Kit
includes 70 pes driver tran sistors. 38 pes matched
4-col or LED's , all elect ronic components, PC Board
and frontpanel. MARK IV KIT $31.50

Power
Transformer

$24.00 ea.

100W CLASS A
POWER AMP KIT

r
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EDUCATION & INSTRUCTION TS1000/ZX81 SOFTWARE WANTED

THE 8EST PLACE to 8UY, SEll or
TRADE N EW and USED EQUIPMENT

NUTS & VOLTS MAGAZINE
80 X III I ·E • PlACENTIA, CA 92670

(7 1~) 632-7721
Join Thousands of Readers Nationwide

Every Month
ONE YEAR us, SUBSCRIPTIONS
$7.00 • lrd Class • $ 11.SO • Ist Class

$15.00 • Ufetl me • lrd Clus

SUPERIOR UHF PREAMP KIT

HALLICRAFTERS S-40, S-5 2, S-77. Any co n­
dition. Paying $20 .00-$40.00 each. FALA ELEC­
TRONICS, Box 04134-2, Milwaukee, WI 53204.

TI-99/4A SOFTWARE
TI-99 /4A owners. Get your free cata log of new, ex­
citing , low cost softw ar e . DYNA, Bo x 6 90 ,
Hicksville, NY 11801.

SCANNERS
SCANNERS- disco unt pric es Bearcat BC-100
$279.99; Bearcat 210XL $2 14.99; Bearcat 300
$33 5.99 ; Regency MX3000 $186.99; JI L SX100
$138.99 ; J IL SX200 $269 .9 9; Bearcat 20 /20
$2 75.99 ; Spectrum radar detector $214.99; plus
$3 .00 sh ipp ing. Free disco unt catalo g . Lowest
prices anywhere on scanners, radar detectors, ma­
rine radi os , two-way acc esso ries . SCANNER
WORLD, 10-RE New Scotland , Albany, NY 12208
(518) 436 -9606 .

7 FREE tip sizes with Deluxe
desolderlng/ resoldering iron
Endeco '. finest model 510, dual temperature
2O/4Ow ironwilh switch & handle safely

:~I~O~'a~1 ~rE~=:'~~-:., _ .....~
~~~Mi:~r.r:,~tpaid·
Menumber withexp odate to:
Enterp rise Development Corp ., 5127 E. 65th Str..~
Indlanopolis, IN 46220 or phone (317) 251-1232.

DEALERS wanted: Channe l 2, 3, and 4 notch fil­
ters . Mon ey bac k guarantee . Send $15 .00 for
samp le and quantity price list. Specify channel (s).
LEE KURTZ, PO Box 291394, Davie, FL 33329 .

MOST advanced UHF preamp kit ever to be offered !
Unit will drasti cally improve picture quali ty of all
UHF-TV stations and even find stat ions you never
thought existed. Great for generatinfl that extra gain
decoders need for maximum stability. Kit includes
all parts , power supp ly, enclosure and instructions
for only $29 .95. Free postag e/hand ling for prepa id
orders, COD's $1.75, catalog $2.00. HOWARD RE­
SEARCH AND DESIGN , PO Box 204 , Ellicott City,
MD 21043 (301) 465 -8116.

CABLE TV

WANTED: old West ern Electr ic & RCA tub es ,
speakers, amps, Mcintosh, Marantz, tube amp s,
old Thorens , JBL, Altec, Garrard . (713) 728-4343.
MAURY CORB, 11122 Atwell, Houston . TX 77096 .

INVENTIONS, ideas, new products wanted for pre­
sentation to industr y and exhibition at national tech­
nology expos ition. Call 1-800-528-6050. Arizona
1-800-352-0458. X831.

............ .
~. ­
ki~ - · --,

Our Isolators
eliminate
equipment
interac tion.

clea n up interference.
curb da maging power line spikes and
lightning bursts .

150·1 Isolator
3 isolated sockets; quality spike
suppress ion; basic protection. .. $7 6.95

150·3 Super-Isolator,
3 dual isola ted sockets; suppressor;
commercial protection 115.95

150·17 Magnum Isolator
4 quad isolated sockets; suppressor;
laboratory grade protection. .. 200.95

CIRCLE 6 ON FREE INFORMATION CARD

~ WRITE FOR

I~McGEE'S
SPEAKER & ELECTRONICS CATAlOG

1001 BAAGAINSIN SPEAKERS
Tel.: 1 (816) an 5O'I'.l

1901 MCGEE STREET KANSAS CITY, MO. 6oi108

UHF, CABLE TV UNITS

.§!g, Electronic Specialists ,lnc.
171 S. Main St., Box 389, NatiCk, MA 0 1760

Toll Free Ord er Des k 1-800-225-4876
MasterCard, VISA. Am erican Express

LASERS: complete units $150.00. Ruby rods from
$25.00. Laser surplus parts best prices anywhere.
MEREDITH INSTRUMENTS, 6517 West Eva,
Glendale , AZ 85302 . :

PREVENT
HI-TECH
HEADACHES

LASERS

BRAND new, Deluxe gated- pulsewave UHF unit.
Finally video and audio to TV. Easy instruc tions, no
more messy coli tuning or Winding. Prebuilt tuner
and IF. $169 .95 the "Raider." A lso Ze nith UHF,
Super Z kit in stock $179.95. Scorpi on UHF, 25 dB
preamp kit, written up in Radio Electron ics. Put a
sting in those faraway UHF stations $22 .95. Full line
of cable units, mini-codes, starbases, filters . Add
3% shipping , MD residents 5% tax. Information,
COD orders call (301) 882-9362. Send $2 .00 for
complete catalog to SATELLITE ELECTRONICS
CORP., PO 9534 , Baltimore, MD 21237.

MORSE code translator-reads and ge nerates
Morse code (2K)cass. $9 .95 . Talking TS1000­
software only, pronounces hex bytes from memory.
(16K)cass . $9.95. TS1000 music box-eompose
music. (16K)cass . $9.95. THO MSON SOFTWARE,
Box 1266, Lombard, IL 60148.

ZIP

EXP.

Z-BOBASED

ST

LEARN SMALL
COMPUTER

REPAIR

o MSTCRO

ACCT NO.

o VISA

CITY

ADORESS
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UNIVERSITY degrees by mail! Bachelors, Masters,
Ph .D's... Free revealing detai ls. COUNSELING, Box
317-RE4, Tusti n, CA 92680.

MICROCOMPUTER
A superb learning tool for students,
instructors, hobbyists.
Nothing else needed. Just plug in and start
learning! Complete experimenters manual, easy
instructions. 18 experiments. Fully expandable
for ZBO-CTC, ZBO-PIO, EPROM, Breadboarding
and prototyping. Invest with confidence. Now
only $129.95, two for only $239.95.
2KB BASIC interpreter now available, only $19.00.
Full money back guarantee!

PIUS-FREE GIFT
DCheck thi s box for FREE
Z-BOMicroprocessor
Programmll:\g and
Int erfacing textbook when
you ord er within 7 days.
$12.95valU~

e~.=1-800med-426:11T044
Redmond. WA 98052

NAME

LEARN computer math easily! Binary, Oc tal ,
Boolean , Logic . Simple non-technical "Self-Study"
guidebook . Proven. $9 .95 postp aid. COMPUTER
TRAINING, 10 7 I.C .B . Buildi ng, Sausalito , CA
94965.

EARN your un iversity degree through evaluation
assessment, of exist ing education, experience,
ach ievements. Call , (614) 863-1791, or write , AS­
SESSMENT, Box 13130R, Co lumbus , OH 43213.

FCC general rad iotelephone license. Hom e
stu dy. Fast, inexpe nsive! Free details. COMMAND,
D-91, Box 2223, San Francisco, CA 94126.

Train at home Insparo li mo. Nopre­
v io us e x pe r ie nce needed .
Expertsshowyouwhattodo,how
to do it! Even beginners can learn
how to repair small comp uters.
Everything explained in easy-to­
understand language. You learn
by doing with tools and materials
inc luded in your course . Easy
home-studyplan shows how you
can get in on groundfloor of this

:~~t-f.~;i~~ :b~~~lf::" ;Oe~:I~~~
man will call.

lieS sa;O~fC..;p;;te.Repal;:-;';OE03.- - - "i1
StNCE 1111 Scranton, Pennsylvania 18515I Yes! I want to get into small computer repair. Rush me tree I

I fac ts and co lor brochure. I
HIm, Age _ _

I Addrm I
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Let's face it. If you get all this ... and
the prices are ALWAYSto 25% less...
there's no doubt which you'll buy.
HANDY. It's our name ... and it tells you
what we do.

What are you waiting for? Order your
HANDY breadboarding products today.
A toll-free call is all it takes!

HANDY Breadboard Assemblies

Here's how to order...
HANDY Sockets and Buss Strips

A-to-D and consist of 25 contacts each.
Bold red and blue lines show where .
contact strips begin and end.

Finally, we have a full line of breadboard­
ing equipment, from discrete sockets and
buss strips to multi-board assemblies,
available at comparable lower-than-Iow
prices .

Part Socket Buss Binding Tie 14 pin
Number Strips Strips Posts Points IC's Price
HB-2112 2 1 2 1380 18 25.95
HB-2312 2 3 2 1980 18 31.00
HB-3514 3 5 4 2420 27 47.95
HB-4714 4 7 4 3260 ' 36 63.95

Part Socket Buss Ground Tie 14 pin
Number Strips Strips Plate Points IC's Price
HB-0100 N/A 1 no 100 N/A 2.25
HB-1000 1 N/A no 640 9 9.95
HB-1110 1 1 yes 740 9 11.95
HB-1210 1 2 yes 840 9 13.95

MIll Ord ers: Please add $3 (Canada & Inl' l add $5) to cov er cost of shippin g/ handling. So rry! No C.O.D. orders.
Chuge Clrds: (M in. $15) . Please incl ude Acct . No.• Exp. Date, Bank No. (M/ C onl y) and yo ur signature.
Checks: Drawn in U.S. Dollars on U.S. banks only. Conn ecticut Residents: Add 7'h% Sales Tax.

r---l To order... call (203) 488-6603 Collect

~
....charge with VISA, MasterCard or American Express.

All Items off-the-shelf for Immediate Shipment!=c .
a division of RSP Electronics Corp.

7 Business Park Drive. P.O. Box 699 • Branford, CT 06405 • (203) 488-6603 • TWX: (910) 997-0684
u.s. and Canadian Distributor inquiries welcomed .

CIRCLE 55 ON FREE INFORMATION CARD

Just look at all these EXTRAS built into
every HANDY test socket and buss strip .. .

• Total contact labeling••.
simplifies circuit design/layout

• Self-adhesive backing •.•for one-step
simplified alignment and mounting

• Full 9 14-Pln I.C. Capacity
• Expands both horizontally and

vertically ••. interlocks can 't break
or twist off

• High temperature plastic housing ...
to 80° C...no warp ing or melt ing ever!

• Prices always up to 25% less than
other leading brands

To all these add: Long Life, low resistance
and wide range contacts that accept
combinations of resistors, capacitors,
diodes, transistors, I.C.s, etc. with leads
from .012- .032" or 20 - 29 AWG. Clear,
easy-to-read-and-identify contact mark­
ings simplify layout, wiring and docu­
mentation. Soc ket rows are labeled t-to­
64, and columns are marked A-to-E and
F-to-J. Mating buss strip rows are labeled

I f you have two similar products, both
designed for the same function ... and

one offers you MORE features for LESS
money .. .which would YOU buy? The
answer is obvious!
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Philips 8 ohm mid-range

,full power speaker
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JAVANCO
YOUR PARTS SUPERMARKET ~CK-38

14.35
501112th Ave. South
Nashville, TN 37203

6 ea. of 6 assorted useable mylarcapacitors
with PC leads in a reuseable plastic box.

Call toll free 1-800-251-5555 (TN, 1-800·JAVANCO)
$15.00 minimum orderplus52.75 shippingand handling($4.75 shipping onCOO orders)

Tennessee residentsadd6.75'110 tax Vrsa andMastercharge accepted.

Calculator
keyboard switch

$2.25

72 ECKA-72 Mini-axial Kit
~( $ 6.85l2

PCS ';I\"';i}·~PER .

)
IKI T

ECKR-72 Mini-lytic Kit
PC Leads $ 6.85

JAVANCO
YOUR PARTS SUPERMARKET

501112th Ave. South
Nashville, TN 37203

ECK-251 $9.35 assorted mi niatu re elec- .
t rolytics, all good useable values, in a
plastic bag. 251 PCS .
1000 long lead resistors, % and % watt
assortment $ 6.75

S \ \ \
S~E.C\I'\,.;

SPK·1,OOOPIEza TWEETER $6.75
each or $4.65 with $15 order! FLAT
RADIATING PIEza $3.35.
This quality speaker is easily installed
without crossover.

I J

UVE1·A Mitsumi
UHF!VHF combo

Out-of-state orders over $15 call Toll Free 1-800-251-5555
Tennessee residents and information requests call1 -800-JAVANCO

Bargains I I I

ACAC-1 01' ACPP-1 ,~

~ ,~it
10ft. aud io extens ion

cable . $ 1.50
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CIRCLE 3 ON FREE INFORMATION CARD

Call , write or circle the
inquiry card for your
free copy today.

emiconductors + Memories
icroprocessors + Support Circuits
icrocomputer Systems + Peripherals
assive Electronic Components
and Tools , Wire Wrapping,
oldering Equipment + Hardware

OW AVAILABLE - FREE
19S3 SO-page catalog

A complete listing of products
and specifications

~ Active
~ Electronics

NUMBER ONE IN
QUALITY
SER"'CE

AVAILABILITY
THE WORLD'S MOST

OMPLETE PROFESSIONAL
AND HOME ELECTRONICS
ENTHUSIAST INVENTORY

P.o. Box 8000, Westboro, Mass. 01581
CALL TOLL FREE: 1-800·343·0874

Mass cus tomers call (617) 366.Q500
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$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$
$ TECHNICIANS & SERVICEMEN $
~ COMPONENTS FOR YOUR MAINTENANCE I REPAIR WORK ~
$ SPECIAL: OUR LOWLOWPRICES $
$ REPLACEMENT FOR ECG® TYPES $
~ lYPE NO. YOUR COST lYPE NO. YOUR COST ~
$ 85 FOUR for .99 125 SEVEN for .99 $

$
102A THREE for .99 159AP FO UR for .99 $
123A FIVI: for .99 177 EIGHT for .99

$ 123AP SIX for .99 199 FIVE for .99 $
$ $
$ SUPER SPECIAL (MIN.5 PC. EACH) $
$ lYPENO. YDUI COlt TYPE NO. YOUI COlt TYPE NO. YOU I COlt $
$ 124 . ... ..•85 165 2.25 375 90 $
$ 128 45 171 ... . ..•65 506 55 $
$ 129 . . . . . . .45 184 . . . . .. .45 500A 8.95 $
$ 130 80 185 45 523 9.95 $

$
152 40 238 2.25 526A 10.20 $ '
153 .. .40 276 6.95 529 13.75

$ 154 60 291 95 712 1.25 $

~ JAPANESE TYPES (MIN. 5 PC. EACH) ~
$ 2SC867A 2.75 HA1366W 1.85 STK0029 3.80 $
$ 2SC1114 3.25 HA1377A 2.90 STK0080 9.99 $
$ 2SC1308K 1.95 LA4102 1.25 TA7205AP 1.50 $
$ AN214Q 1.45 M51515BL 2.95 TA7208P 1.85 $

AN239A 4.60 STK433 3.95 TA7222AP 1.95
~ BA532 .. . 1.80 STK435 3.95 UPC1181H 1.25 ~

$
GH3F.... .89 STK437 6.25 UPC1182H 1.25 $
HA1342A 2.30 STK439 6.50 UPC1185H 2.99

~ COD ORDERS WELCOIllE ($25 MIN. ORDER) ~
$

For Complete Component Catalog Call or Write $
DIGITRON ELECTRONIC

$$ 110 HILLSIDE AVENUE, SPRINGFIELD, N.J. 07081 $$

$
Toll Free : 800·526-4928 In NJ: 201-379·9016 $

' ECGISA TRADE MARK OF PHILIPS ECG.
$ D1GITRON ELECTRONICIS NOT ASSOCIATEDINANY WAY WITH PHILIPSECG. $
$ $$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$
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MINIATURE TOGGLE SWITCHES
ALL ARE RATED 5 AMPS @ 125 VAC

»
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REPRESENTATIVES

KEENE SALES CO., INC .
'156 Broad St.. Lynn , MA 01901
(617 ) 595 -2300
321 Pro spect St .
E. Longmeadow. MA 01028
(413) 785 -1158
STEVE FISHER SALES CORP.
221 DeGraw Av e.
Teaneck. NJ 07666
(201) 83 7· 1200
LEONARD D. AllEN, INC.
19 Easte rn A ve.
Syracuse, NY 13211
(3 15) 437-8387
AUSTIN ASSOCIATES
' 50 Windsor Ln.
Willingboro. NJ 08046
(609) 871·9290
2527 Qu ebec School Rd .
Middletown. MD 21769
(301 ) 371·9390
MANDABACH·LEHNER CO•
' 155 South Hamilton Rd.
Columbus, O H 43213
(614 ) 235 -0265
122 1 Temple Trail
Stow. OH 44224
(2 16) 686- 1965
WALLACE
ELEClllONIC SALES
' 127 Armfield St .•
Kernersville. N C 27284
(800) 672-4290
8571 K ennesaw Ct ..
Jonesboro. GA 30236
(800) 334·3518
401 Cha se Lan e,
Norcross . GA 30093
(800) 334-3518
SEACOM SALES CO., INC.
' 3500 N. State Rd . # 7
Lauderdale Lak es. FL 33319
(305) 486-0260
4602 El Prado Blvd.
Tam pa, FL 33629
(813 ) 837-0055
ROBERT MlLSK CO., INC .
' 224 20 Telegraph Rd.
Southfield. M148037
(313) 354-3310
4321 East 82nd St.
India napol is, IN 46250
(317 ) 842 -3400
ELEClllONIC
SPECIAUSTS, INC .
'38 1 N orth York Rd.
Elmhurst, IL 60126
(312) 94 1-0710
110 80 West Forest Hom e Ave .
Hales Corners. WI 53130
(414) 529-2653
BOB GUNN "ASSOCIATES
' 320 1 Skylane Dr.
Carrolton, TX 75006
(2 14) 733 -1222
5560-B NW 72nd St .
Oklahom a City, O K 73132
(405) 721-9400
2437 Taffy Dr., Kenner IA 70065
(504 ) 443·5072
86 10 Lamppost Ln .
Houston TX 77064
(713) 466· 8673
5934 Spri ng Valley
San Antoni o. TX 78247
(512) 655 -1041
MORE SALES, INC.
3625 N orth 16th St .
Phoen ix . AZ 850 16
(602) 265 ·920 1
FEATHERSTONE
SALES CO.
28817 Gra nada Dr.
Hayward. CA 94544
(4 15) 785·1926
LESSING ASSOCIATES
' 24325 Sa n Fernando Rd.
N ewhall. CA 91321
(213 ) 348-6662
1677 James Dr.
Carlsbad . CA 92008
(619) 434 ·6913 'Main Office

Manufacturers of Quality Electronic
Products for over 50 Years

FOR
YOUR

SOCKETS
SWITCHES

KNOBS
&IDC

PROD UCTS

P.O. Box 659, 40 Perry Avenue
Attleboro, MA 02703 (617) 222-2202/Ext. 2272

• ®.• .. .. t

A A • •• I

Hundreds of styles are now available to
you through your local Electronics Store.

For the store closest to you please contact
our Sales Representatives or contact us
directly. ,

the Source
'sl-ngle . products,

etlan ps.
for Interconne.tches, Lafll

sockets, ducts , SWluch fllore.
IDC pro bS and rn

Kno

1'T1T1n®
~

•••CHOOSE . ­

~~
'f

$2.75
$4.00
$1.50
$2. 75
$3. 50
$1.2 5

DB-IS PLUG
DB-IS SOCKET
DB-IS HOOD
OB-25 PLUG
OB-25 SOCKET
OB-25 HOOD

POWERijSUPPLY ,
REGULATED •~

ADJ~US~~Bl E .~• .:.~, .
SVDC AT •
3 AMPS •

$18.50 EACH #

BCDDIP SWITCH
10 POSITION ROTARY.
SCREWDRIVER ADJUST;~,
FITS 6 PIN DIP, ", ,

$1.85 EACH

WALL
TRANSFORMER

~
- -"
~. ALL ARE 115VAC

PLUG IN

4 VDC . , 70 MA $2.50
9 VDC . , 225 MA $3.00
15.5 VAC.t 10 VA $3.50
17 VAC al SOO MA $4.00

SUB-MINIATURE
DTYPE

CONNECTOR

1£:... ::::.3B

~
SOLDERTYPESUB·MINIATURE

CONNECTORS USED FOR
COMPUTERHOOKUPS

KEY ASSEMBLY
5 KEY
~ $1.00
~ EACH
CONTAINS 5 SINGLE-POLE

NORMALLY OPENSWITCHES
MEASURES 3 3/4- LONG

6 KEY

~ $1.25- _ EACH

CONTAINS 6 SINGLE-POLE
NORMALLY OPEN SWITCHES

M EASURES 4 114" LONG .

S.P.D.T' j S .P.D.T. ~(on-on) (on-off-on)
SOLDER LUG Su LDER LU G

;~:OM~~~~S TERMINALS
10 FOR $900 $1.00 EACH

100 FOR $60 ~~~~R$~:00

50/100 MiCRO PLASTIC
#MP-0125-S0-DS-l

STANDARD SolDOCONNECTOR
.12S· SPACING GOLDPLATED
PC. MOUNT.

$3.75 EACH lD FOR53S DO

SOLID STATE
RELAYS ~

2 AMP !."'.",.
MOTOROLA .......

- MP 120 02
RATED,

CONTROL- 3 6-6VDC
LOAD-12DVAC2 AMPS

T.TL COMPATIBLE
SIZE: I IVI' x l.tI x I" HIGH
$3.50 EACH lD FOR 532;00

10AMP
TELEDYNEPIN 615-1

CONTROL, ~3·32 VDC _
LOAD: 10 AMP '.~ "'"

140 VAC

$9.50 EACH

S .P.D.T.

(on-on)~
P C STYLE,
N ON -THREADED
BU SHING TlU'

7se EACH ,.u."
10 FOR $1 00

EDGE
CONNECTORS

~~
22 /44 22/ 44 GOLOPLATED

CON TACTS
156CON TACTSPACING.

$2.00 EACH 10 FOR51800

28/56

28/56 GOLDPLATE DCON TACTS
.156 CONTACTSPACING

$2.50 EACH 10 FOR 522.00

S .P.D.T. S'P'D'T'~ D .P.D.T. ,
(on-off-on) (on-on) (on -on)

PC LUGS .
NON-THREADE~ THREADED SOLDE R LUG -

~~S~~NY~E ,~.; :1~:aH~~~H ~ ;:.:OM~~~~
75c EACH _. 10 FOR $9 00 10 FOR $1900 Rt
10 fOR $7 00 100 fOR $8000 100 FOR $160 00

COMPUTER
GRADE

CAPACITORS

CUMn TO FIT CAPACITORS 50$ . ..

1700 mId . 150 VDC $2.00

21 /2" OIA ." 4 3/4" H1GHO3,600 mId. _
40VDC $1.00

1 3/8- DIA • 3" HIGH
6,400 mId.
60 VDC $2.50

1 3/8" DIA " 4 1/4" HIG H

~.2,g?2 ~I~. l~;..V~gH $2.00I---------t
22 ,000 mId . 40 VDC
2" DIA • 6" HIGH $3.00
24 ,000 mId. 30 VDC
1 314"" DIA. • 4" HIGH $3.50
31,000 mId. 15 VDC
1 314"" DIA. • 4" HIGH $2.50
72,000 mId . 15 VDC
2" DIA • 4- HIGH $3.50
180 ,000 mId. at 6V
2 1/ 2" DIA. • 4 112" HIGH $1.50

MUlJ"I-SWITCHES

11
5 STATION INTERLOCKING

- 3 - 2POTANO2 - 6PDTSWITCHES ONFULLY
INTERLOCKINGASSEMBLY3' " BETWEEN
MOUNTING CENTERS. $2.50 EACH

5 STATION NON-INTERLOCKING
SAME ASABOVE. EXCEPT EACHSWITCH
OPERATES INDEPENDENTLY. $2.50 EACH

CIRCLE 12 ON FREE INFORMATION CARD
CIRCLE 78 ON FREE INFORMATION CARD 125



STATIC RAMS
32.768 khz 1.952101 256 X 4 (450no) 1.95 1702 256 x 8 (1uo) 4.50 1.0 mhz 3.95 4000 .29 4528 1.195101 256 X 4 (450no) (emoo) 3.95 2708 1024 x 8 (450no) 3.95 1.8432 3.95 4001 .25 4531 .952102 -1 1024 X 1 (450no) .89 2758 1024 x 8 (450no) (5Y) 5.95 2.0 2.95 4002 .25 4532 1.952102L-4 1024 X 1 (450no) (LP) .99

2716 2048 x 8 (450no) (5Y) 3.95 2.097152 2.95 4006 .89 4538 1.952102L-2 1024 X 1 (250no) (LP) 1.49
2.4576 2.95 4007 .29 4539 1.952111 256 X 4 (450no) 2.49 2716-1 2048 x 8 (350no) (5Y) 5.95

2112 256 X 4 (450no) 2.99 TMS2516 2048 x 8 (450no) (5Y) 5.50 3.2768 2.95 4008 .95 4541 2.64
2114 1024 X 4 (450no) 8/9.95 TMS2716 2048 x 8 (450no) 7.95 3.579545 2.95 4009 .39 4543 1.19
2114 -25 1024 X 4 (250no) 8/10.95 TMS2532 4096 x 8 (450no) (5Y) 5.95 4.0 2.95 4010 .45 4553 5.795.0 2.95 4011 .25 4555 .952114L-4 1024 X 4 (450no) (LP) 8/12.95 2732 4096 X 8 (450no) (5Y) 4.95 5.0688 2.952114L-3 1024 X 4 (3QOno) (LP) 8/13.45 2732-250 4096 X 8 (250no) (5Y) 8.95 5.185 2.95 4012 .25 4556 .95
2114L-2 1024 X 4 (200no) ILP) 8/13.95 2732-200 4096 X 8 (200no) (5Y) 11.95 5.7143 2.95 4013 .38 4581 1.95TC5514 1024 X 4 (650no) emoo) 2.49 2732A-4 4096 X 8 (450no) (5Y)(21YPGM) 6.95 6.0 2.95 4014 .79 4582 1.95TC5516 2048 X 8 (250no) (emoo) 9.95 2732A 4096 X 8 (250no) (5Y)(21YPGM) 9.95 6.144 2.95 4015 .39 4584 .752147 4096 X 1 (55no) 4.95 2732A-2 4096 X 8 (200no) (5Y)(21YPGM) 13.95 6.5536 2.95 4016 .39 4585 .75TMS4044-4 4096 X 1 (450no) 3.49

2764 8192 X 8 (450no) (5Y) 6.95 8.0 2.95 4017 .69 4702 12.95TMS4044-3 4096 X 1 (300no) 3.99
2764-250 8192 X 8 (250no) (5Y) 7.95 10.0 2.95 4018 .79 74COO .35TMS4044-2 4096 X 1 (200no) 4.49

MK4118 1024 X 8 (250no) 9.95 2764-200 8192 X 8 (200no) (5Y) 19.95 10.738635 2.95 4019 .39 74C02 .35
TMM2016-200 2048 X 8 (200no) 4.15 TMS2564 8192 X 8 (450no) (5Y) 14.95 14.31818 2.95 4020 .75 74C04 .3515.0 2.95TMM2016-150 2048 X 8 (150no) 4.95 MCM68764 8192 X 8 (450no) (5Y)(24 pin) 39.95 16.0 2.95 4021 .79 74C08 .35TMM2016-100 2048 X 8 (100no) 6.15 MCM68766 8192 X 8 (350no) (5Y)(24 p1nKpwr dn.) 42.95 17.430 2.95 4022 .79 74C10 .35HM6116-4 2048 X 8 (200no) (emoo) 4.75 27128 16384 X 8 (300no) (5Y) 29.95 18.0 2.95 4023 .29 74C14 .59HM6116-3 2048 X 8 (150no) (emoo) 4.95

5Y=Single 5 Volt Supply 21vPGM = Program at 21 Volts 18.432 2.95 4024 .65 74C20 .35HM6116-2 2048 X 8 (120no) (emoo) 8.95
20.0 2.95 4025 .29 74C30 .35HM6116LP-4 2048 X 8 (200no) (emooHLP) 5.95
22.1184 2.95HM8116LP-3 2048 X 8 (150no) (emooHLP) 6.95

EPROM ERASERS 32.0 2.95 4026 1.65 74C32 .39
HM6116LP-2 2048 X 8 (120no) (emooHLP) 10.95 4027 .45 74C42 1.29Z-6132 4096 X 8 (300no) (Ootot) 34.95

gSPECTRONICS
4028 .69 74C48 1.99HM6264 8192 X 8 (1S0n o) (emoo) 49.95

UARTS 4029 .79 74C73 .65LP =Low Powe, OO'"t =Ou"ol-S'"tle

CORPORATION 4030 .39 74C74 .65AY3-1014 6.95 4034 1.95 74C76 .80AY5-1013 3.95
DYNAMIC RAMS Clplelty Intenolty AY3-1015 6.95 4035 .85 74C83 1.95

Time, Chip (uW/Cm') PT1472 9.95 4040 .75 74C85 1.95TMS4027 4096 X 1 (250no) 1.99 9 8,000
TR1602 3.95 4041 .75 74C86 .39UPD411 4096 X 1 (300no) 3.00 9 8,000
2350 9.95 4042 .69 74C89 4.50MM5280 4096 X 1 (300no) 3.00 12 9,600
2651 8.95 4043 .85 74C90 1.19MK4108 8192 X 1 (200no) 1.95 30 9,600
IM6402 7.95 4044 .79 74C93 1.75MM5298 8192 X 1 (250no) 1.85 25 17,0004116-300 16384 X 1 (300no) 8/11.75 42 17,000 IM6403 8.95 4046 .85 74C95 .99

4116-250 16384 x 1 (250no) 8/7 .95 INS8250 10.95 4047 .95 74C107 .894116-200 16384 X 1 (200no) 8/12 .95 GENERATORS 4049 .35 74C150 5.754116-150 16384 X 1 (150no) 8/14.95
BIT-RATE 4050 .35 74C151 2.254116-120 16384 X 1 (120no) 8/29 .95

MC14411 11.95 4051 .79 74C154 3.252118 16384 x 1 (150no) (5Y) 4.95
MK4332 32768 X 1 (200no) 9.95 BR1941 11.95 4053 .79 74C157 1.75
4164-200 65536 x 1 (200no) (5Y) 5.95 4702 12.95 4060 .89 74C160 1.19
4164-150 65536 x 1 (150no) (5Y) 6.95 COM5016 16.95 4066 .39 74C161 1.19MCM6665 65536 X 1 (200no) (5Y) 8.95 COM8116 10.95 4068 .39 74C162 1.19TMS4164-15 65536 X 1 (150no) (5Y) 8.95 MM5307 10.95 4069 .29 74C163 1.19

5V =olngle 5 Yolt oupply FUNCTION 4070 .35 74C164 1.39
MC4024 3.95 4071 .29 74C165 2.00

6800 6500 8000 Z-80
LM566 1.49 4072 .29 74C173 .79
XR2206 3.75 4073 .29 74C174 1.19

68000 49.95 1 MHZ 8035 5.95 8202 24.95 2.5 Mhz 8038 3.95 4075 .29 74C175 1.196800 2.95 6502 4.95 8039 5.95 8203 39.95 4076 .79 74C192 1.496802 7.95 6504 6.95 INS-8060 17 .95 8205 3.50 Z80-CPU 3.95
6505 8.95 4078 .29 74C193 1.496803 19.95 INS-8073 49.95 8212 1.80 Z80-CTC 3.95 MISC.6507 9.95 4081 .29 74C195 1.396808 13.90 8080 3.95 8214 3.85 Z80-DART 10.95

6809E 14.95 6520 4.35 8085 4.95 1.75 Z80-DMA 14.95 UPD7201 29.95 4082 .29 74C200 5.756522 6.95 82166809 11.95 8085A-2 11.95
3.95 TMS99532 29.95 4085 .95 74C221 1.75

6810 2.95 6532 9.95 8086 24.95 8224 2.25 Z80-PIO ULN2003 2.49 4086 .95 74C244 2.256820 4.35 6S45 22.50 8087 CALL 8226 1.80 Z80-SIO/0 11.95 3242 7.95 74C3738228 3.49 4093 .49 2.456821 2.95 6551 11 .85 8088 29.95 Z80-SIO/1 11.95 3341 4.952MHZ
8089 89.95 8237 19 .95 Z80-SIO/2 11.95 4098 2.49 74C374 2.456828 14.95 6502A 6.95 8237-5 21.95 MC3470 4.95 4099 1.95 74C901 .396840 12.95 6522A 9.95 8155 6.95 Z80-SIO/9 11.95 MC3480 9.006843 34.95 6532A 11.95 8155-2 7.95 8238 4.49

4.0 Mhz 11C90 13.95 14409 12.95 74C902 .65
6844 25.95 6S45A 27 .95 8156 6.95 8243 4.45

95H90 7.95 14410 12.95 74C903 .85
6845 14.95 6551A 11.95 8185 29.95 8250 10.95 Z80A-CPU 4.49 2513-001 UP 9.95 14411 11.95 74C905 10.956847 11.95 3 MHZ 8185-2 39.95 8251 4.49 Z80A-CTC 4.95 2513 -002 LOW 9.95 14412 12.95 74C906 .956850 3.25 6502B 9.95 8741 29.95 8253 6.95 Z60A-DART 9.95 14419 7.95 74C907 1.006852 5.75 6748 24.95 8253-5 7.95
6860 7.95 8755 24.95 8255 4.49 Z80A-DMA 12.95 14433 14.95 74C908 2.00
6875 6.95 DISC 8255-5 5.25 Z80A-PIO 4.49 CLOCK 4502 .95 74C909 2.75
6880 2.2'5 CONTROLLERS 8257 7.95 Z80A-SIO/0 12 .95 CIRCUITS 4503 .65 74C910 9.95
6883 22.95 1771 16.95 CRT 8257-5 8.95 Z80A-SIO/1 12.95 4508 1.95 74C911 8.95MM5314 4.9568047 24.95 1791 24.95 CONTROLLERS 8259 6.90 Z80A-SIO/2 12.95 MM5369 3.95 4510 .85 74C912 8.9568488 19.95 1793 26.95 6845 14.95 8259-5 7.50 Z80A-SIO/9 12.95 MM5375 4.95 4511 .85 74C914 1.956800 = lMHZ 1795 29.95 68B45 19.96 8271 79 .95

6.0 Mhz 4512 .85 74C915 1.191797 49.95 8272 39 .95 MM58167 12.9568BOO 10.95 2791 54.95
HD46505SP 15.95

29.95 MM58174 11.95 4514 1.25 74C918 2.7568B02 22.25 6847 11.95 8275 Z80B-CPU 9.952793 54.95 8279 8.95 MSM5832 3.95 4515 1.79 74C920 17.9568B09E 29.95 2795 59 .95 MC1372 6.95
10.00

Z80B-CTC 12.95
4516 1.55 74C921 15.9568047 24.95 8279-5

Z80B-PIO 12.9568B09 29.95 2797 59.95 8282 6.50 4518 .89 74C922 4.4968B10 6.95 6843 34.95 8275 29.95 8283 6.50 Z80B-DART 19.95
4519 .39 74C923 4.9568B21 6.95 8272 39 .95 7220 99.95 8284 5.50 Z80B-SIOI2 39.95

68B40 19.95 UPD765 39 .95 CRT5027 19.95 8286 6.50 ZILOG
4520 .79 74C925 5.95MB8876 29.9568B45 19.95 MB8877 34.95 CRT5037 24.95 8287 6.50 4522 1.25 74C926 7.95

68B50 5.95 1691 17 .95 TMS9918A 39.95 8288 25.00 Z6132 34.95 4526 1.25 74C928 7.95
68BOO =2 MHZ 2143 18.95 DP8350 49.95 8289 49 .95 Z8671 39.95 4527 1.95 74C929 19.95
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VOLTAGE
74L5oo .24 74L5173 .69 74500 .32 745132 1.24 745225 7.95 REGULATORS 7400 .19 74123 .49
74L501 .25 74L5174 .55 74502 .35 745133 .45 745240 2.20 7401 .19 74125 .45
74L502 .25 74L5175 .55 74503 .35 745134 .50 745241 2.20 7805T .75 7905T .85 7402 .19 74126 .45
74L503 .25 74L5181 2.15 74504 .35 745135 .89 745244 2.20 78M05C .35 7908T .85 7403 .19 74132 .45
74L504 .24 74L5189 8.95 74505 .35 745138 .85 745251 .95 7808T .75 7912T .85 7404 .19 74136 .50
74L505 .25 74L5190 .89 74508 .35 745139 .85 745253 .95 7812T .75 7915T .85 7405 .25 74143 4.95
74L508 .28 74L5191 .89 74509 .40 745140 .55 745257 .95 7815T .75 7924T .85 7406 .29 74145 .6074510 .35 745151 .95 745258 .9574L509 .29 74L5192 .79 74511 .35 745153 .95 745260 .79 7824T .75 7905K 1.49 7407 .29 74147 1.75
74L510 .25 74L5193 .79 74515 .35 745157 .95 745273 2.45 7805K 1.39 7912K 1.49 7408 .24 74148 1.20
74L511 .35 74L5194 .69 74520 .35 745158 .95 745274 19.95 7812K 1.39 7915K 1.49 7409 .19 74150 1.35
74L512 .35 74L5195 .69 74522 .35 745161 1.95 745275 19.95 7815K 1.39 7924K 1.49 7410 .19 74151 .55
74L513 .45 74L5196 .79 74530 .35 745162 1.95 745280 1.95 7824K 1.39 79L05 .79 7411 .25 74153 .55
74L514 .59 74L5197 .79 74532 .40 745163 1.95 745287 1.90 78L05 .69 79L12 .79 7413 .35 74154 1.25
74L515 .35 74L5221 .89 74537 .88 745168 3.95 745288 1.90 78L12 .69 79L15 .79 7414 .49 74155 .75
74L520 .25 74L5240 .95 74538 .85 745169 3.95 745289 6.89 78L15 .69 7416 .25 74157 .55
74L521 .29 74L5241 .99 74540 .35 745174 .95 745301 6.95 LM323K 4.95 7417 .25 74159 1.65
74L522 .25 74L5242 .99 74551 .35 745175 .95 745373 2.45 78H05K 9.95 UA78540 1.95 7420 .19 74160 .85
74L526 .29 74L5243 .99 74564 .40 745181 3.95 745374 2.45 78H12K 9.95 7421 .35 74161 .69
74L527 .29 74L5244 1.29 74565 .40 745182 2.95 745381 7.95 C, T = TO-220 K = TO-3 7425 .29 74163 .6974574 .50 745188 1.95 745387 1.9574L528 .35 74L5245 1.49 74565 1.99 745189 6.95 745412 2.96 L = TO-92 7427 .29 74164 .85
74L530 .25 74LS247 .75 74566 .50 745194 1.49 745471 4.95 7430 .19 74165 .85
74L532 .29 74L5248 .99 745112 .50 745195 1.49 745472 4.95 7432 .29 74166 1.00
74L533 .55 74L5249 .99 745113 .50 745196 1.49 745474 4.95 SOUND CHIPS 7437 .29 74167 2.95
74L537 .35 74L5251 .59 745114 .55 745197 1.49 745482 15.25 3.95 AY3-8910 7438 .29 74170 1.65
74L536 .35 74L5253 .59 745124 2.75 745201 6.95 745570 2.95 5.95 AY3-6912 7442 .49 74173 .75
74LS40 .25 74L5257 .59 745571 2.95 6.95 MC3340 7445 .69 74174 .89
74LS42 .49 74L5258 .59 7446 .69 74175 .89
74LS47 .75 74L5259 2.75

DATA ACQUISITION MICROCOMPUTER
7447 .69 74177 .75

74LS48 .75 74L5260 .59 7448 .69 74161 2.25
74L549 .75 74L5266 .55 15.55 DAC0808 HARDWARE HANDBOOK 7451 .23 74184 2.00
74L551 .25 74L5273 1.49 3.49 DAC1020 FROM ELCOMP - $14.95 7473 .34 74185 2.00
74L554 .29 74L5275 3.35 4.49 DAC1022 7474 .33 74191 1.15
74L555 .29 74L5279 .49 9.95 MC1408L6 Over 800 pages of manufacturers data 7475 .45 74192 .79
74L583 1.25 74L5280 1.98 4.95 MC1408L8 sheets on most co mmonly used IC's. 7476 .35 74193 .79
74L573 .39 74L5283 .69 Includes: 7482 .95 74194 .85
74L574 .35 74L5290 .89 7483 .50 74195 .85
74L575 .39 74L5293 .89 * TTL - 74174LS and 74F 7485 .59 74197 .75
74L576 .39 74L5295 .99

IDCEN36 * CMOS 7486 .35 74198 1.35
74L578 .49 74L5298 .89 Ribbon Cable 36 Pin Male * Voltage Regulators 7489 2.15 74221 1.35
74L583 .60 74L5299 1.75

IDCEN36IF * Memory - RAM , ROM, EPROM 7490 .35 74246 1.35
74L585 .69 74L5323 3.50 7492 .50 74247 1.25
74LS86 .39 74L5324 1.75 Ribbon Cable 36 Pin Female * CPU'S - 6800 , 6500, Z80 , 8080, 7493 .35 74259 2.25
74L590 .55 74L5352 1.29 CEN36 8085, 8086/8 7495 .55 74273 1.95
74L591 .89 74L5353 1.29 Solder Cup * MPU support & interface - 7497 2.75 74276 1.25
74L592 .55 74L5383 1.35 6800 , 6500, Z80 , 8200 , etc . 74100 1.75 742.79 .75
74L593 .55 74L5364 1.95 74107 .30 74366 .65
74L595 .75 74L5365 .49 74109 .45 74367 .65
74L596 .89 74L5366 .49 74116 1.55 74388 .65
74L5107 .39 74L5367 .45 74121 .29 74393 1.35
74L5109 .39 74L5388 .45 74122 .45
74L5112 .39 74L5373 1.39
74L5113 .39 74L5374 1.39
74L5114 .39 74L5375 .95 RCA74L5122 .45 74L5377 1.39
74L5123 .79 74L5378 1.18 LM301 .34 LM340(see 7800) LM565 .99 LM1556H 3.10 CA 3023 2.75 CA 3082
74L5124 2.90 74L5379 1.35 LM301H .79 LM348 .99 LM566 1.49 LM1800 2.37 CA 3039 1.29 CA 3083
74L5125 .49 74L5385 3.90 LM307 .45 LM350K 4.95 LM567 .89 LM1812 8.25 CA 3046 1.25 CA 3066
74L5126 .49 74L5386 .45 LM308 .69 LM350T 4.60 NE570 3.95 LM1830 3.50 CA 3059 2.90 CA 3089
74L5132 .59 74L5390 1.19 LM308H 1.15 LM358 .69 NE571 2.95 LM1871 5.49 CA 3060 2.90 CA 3096
74L5133 .59 74L5393 1.19 LM309H 1.95 LM359 1.79 NE590 2.50 LM1872 5.49 CA 3065 1.75 CA 3130

74L5138 .39 74L5395 1.19 LM309K 1.25 LM376 3.75 NE592 2.75 LM1877 3.25 CA 3080 1.10 CA 3140
1.75 LM377 1.95 LM709 .59 LM1889 1.95 CA 3081 1.65 CA 314674L5137 .99 74L5399 1.49 LM310

LM311 .64 LM378 2.50 LM710 .75 LM1896 1.75 CA 3160 1.19
74L5138 .55 74L5424 2.95 LM311H .89 LM379 4.50 LM711 .79 ULN2003 2.4974L5139 .55 74L5447 .95 LM312H 1.75 LM380 .89 LM723 .49 LM2877 2.05 TI74L5145 1.20 74L5490 1.95 LM317K 3.95 LM380N-8 1.10 LM723H .55 LM2876 2.25
74L5147 2.49 74L5824 3.99 LM317T 1.19 LM381 1.60 LM733 .98 LM2900 .85 TL494 4.20 75365
74L5148 1.35 74L5640 2.20 LM318 1.49 LM382 1.60 LM741 .35 LM2901 1.00 TL496 1.65 75450
74L5151 .55 74L5645 2.20 LM318H 1.59 LM383 1.95 LM741N-14 .35 LM3900 .59 TL497 3.25 75451
74L5153 .55 74L5668 1.69 LM319H 1.90 LM384 1.95 LM741H .40 LM3905 1.25 75107 1.49 75452
74L5154 1.90 74L5669 1.89 LM319 1.25 LM386 .89 LM747 .69 LM3909 .98 75110 1.95 75453
74L5155 .69 74L5670 1.49 LM320(see 7900) LM387 1.40 LM748 .59 LM3911 2.25 75150 1.95 75454
74L5156 .69 74L5674 14.95 LM322 1.65 LM389 1.35 LM1014 1.19 LM3914 3.95 75154 1.95 75491
74L5157 .65 74L5682 3.20 LM323K 4.95 LM390 1.95 LM1303 1.95 LM3915 3.95 75188 1.25 75492
74L5158 .59 74L5683 3.20 LM324 .59 LM392 .69 LM1310 1.49 LM3916 3.95 75189 1.25 75493

LM329 .65 LM393 1.29 MC1330 1.69 MC4024 3.95 75494 .8974L5160 .69 74L5684 3.20 LM331 3.95 LM394H 4.60 MC1349 1.89 MC4044 4.5074L5161 .65 74L5685 3.20 LM334 1.19 LM399H 5.00 MC1350 1.19 RC4136 1.25 BI FET74L5162 .69 74L5688 2.40 LM335 1.40 NE531 2.95 MC1358 1.69 RC4151 3.95
74L5163 .65 74L5689 3.20 LM336 1.75 NE555 .34 MC1372 6.95 LM4250 1.75 TL071 .79 TL084
74L5164 .69 81L595 1.49 LM337K 3.95 NE556 .65 LM1414 1.59 LM4500 3.25 TL072 1.19 LF347
74L5165 .95 81L596 1.49 LM337T 1.95 NE558 1.50 LM1458 .59 RC4558 .69 TL074 2.19 LF351
74L5166 1.95 81L597 1.49 LM338K 6.95 NE561 24.95 LM1488 .69 LM13080 1.29 TL081 .79 LF353
74L5168 1.75 81L598 1.49 LM339 .99 NE564 2.95 LM1489 .69 LM13600 1.49 TL082 1.19 LF355
74L5169 1.75 25L52521 2.80 LM1496 .85 LM13700 1.49 TL083 1.19 LF356
74L5170 1.49 25L52569 4.25 H = TO-5 CAN T = TO-220 K = TO-3 LF357 1.40

LED DISPLAYS LED LAMPS BYPASS CAPS DIP
HP 5082-7760 .43" CC 1-99 .01 UF DISC 100/6.00 SWITCHES
MAN 72 .3" CA .10

.01 UF MONOLITHIC 100/12.00 4 POSITION .85
MAN 74 .3" CC .18 5 P051TION .90
FND-357 (359) .375" CC .18 .1 UF DISC 100/8.00 8P051TION .90
FND-500 (503) .5" CC .10 1 UF MONOLITHIC 100/15.00 7P051TION .95
FND-507 (510) .5" CA 1.49 8 P051TION .95
TIL-311 4x7 .270" HEX W/LOGIC 9.95

»
'1J
:D
r
~

CD
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4.25
1.75
1.25
1.25
2.75
1.25
1.00
1.75

MCA-7
MCA-255
IL -1
ILA-30
ILQ-74
H11C5
TIL-111
TIL-113

OPTO-ISOLATORS
4N26 1.00
4N27 1.10
4N28 .69
4N33 1.75
4N35 1.25
4N37 1.25
MCT-2 1.00
MCT-6 1.50

NEW UN-USED
MUFFIN FANS

4.88" Square 14.95
3.125" Square 14.95

HEAT SINKS
TO-3 Ilyle .95
TO-220 Ilyle .35

SWITCHES
SPOT mlnl-loggle 1.25
OPOT mlnl-loggle 1.50
SPST mlnl-pulhbutton .39

RESISTORS
'I. WATT 5% CARBON FILM ALL

STANDARD VALUES
FROM 1 OHM TO 10 MEG OHM
50 PCS. SAME VALUE .025

100 PCS. SAME VALUE .02
1000 PCS . SAME VALUE .015

EDGE-CARD
CONNECTORS

S-100 ST 3.95
S-100 WW 4.95
72 pin ST 6.95
72 pin WW 7.95
50 pin ST 4.95
44 pin ST 2.95
44 pin WW 4.95

IC SOCKETS
1-99 100
.13 .11
.15 .12
.17 .13
.20 .18
.29 .27
.30 .27
.30 .27
.40 .32
.49 .39

64 pin ST 4.25 ca ll
ST = SO LOERTAI L

8 pin WW .59 .49
14 pin WW .69 .52
16 pin WW .69 .58
18 pin WW .99 .90
20 pin WW 1.09 .98
22 pin WW 1.39 1.28
24 pin WW 1.49 1.35
28 pin WW 1.69 1.49
40 pin WW 1.99 1.80

WW =WIREWRAP
16 pin ZIF 5.95 ca ll
24 pin ZIF 7.95 ca ll
28 pin ZIF 8.95 ca ll

ZIF = TEXTOOL
(Zer o Inl e rtlon Fo rce )

For order instructions see "IDC Connectors" below.

MOUNTING HARDWARE 1.00

SOLDER CUP RIGHT ANGLE IDC HOODS
DESCRIPTION PC SOLDER RIBBON CAB LE

MAL E FEMALE MALE FEMALE MALE FEMALE BLACK GREY I
ORDER BY DBxxP DBxxS DBxx PR DBxxSR IDBxxP IDBxxS HOOD-B HOOD

CONTACTS 9 2.08 2.66 1.65 2.18 3.37 3.69 1.60
15 2.69 3.63 2.20 3.03 4.70 5.13 1.60
25 2.50 3.25 3.00 4.42 6.23 6.84 1.25 1.25
37 4.80 7.11 4.83 6.19 9.22 10.08 2.95
50 6.06 9.24 1 3.50

IDC CONNECTORS

r 10'

.83 7.30
1.00 8.80
1.25 11.00
1.32 11.60
1.32 11.60
1.65 14.50
1.92 16.80
2.50 22.00

COLOR CODED
l ' 10'

.50 4.40

.55 4.80

.65 5.70

.75 6.60

.75 6.60

.98 8.60
1.32 11.60
1.38 12.10

SINGLE COLOR

10
16
20
25
26
34
40
50

ORDERING INSTRUCTIONS: Insert the number of contacts in the position marked "xx" of the "order by" part number listed. Example: A 10 pin right ang le solder style
header would be IDH10SR.

DESCRIPTION SOLDER HEADER RIGHT ANGL E WW HEAD ER RIGHT ANGL E RIBBON RIBBON RIBBON
SOLDER HEAD ER WW HEADER HEADER SOCKET HEADER EDGE CARD

ORDER BY IDHxxS IDHxxSR IDHxxW IDHxxWR IDSxx IDMxx IDExx

CONTACTS 10 .82 .65 1.86 2.05 1.15 -- 2.25
20 1.29 1.35 2.98 3.28 1.86 5.50 2.36
26 1.68 1.76 3.84 4.22 2.43 6.25 2.65
34 2.20 2.31 4.50 4.45 3.15 7.00 3.25
40 2.58 2.72 5.28 4.80 3.73 7.50 3.80
50 3.24 3.39 6.63 7.30 4.65 8.50 4.74

(J)
o
Z
oa:
f­
o
llJ
-.J
llJa
o
<t:a:
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+JDR Microchwices
tHOUSAftOS SOLD'

JDR 16K RAM CARD FOR APPLE 11+
* Expan d yo ur 48K App le to 64K
* Fully compat ib le with Ap ple Language System - Use

in place of Apple Language card
* Highest quali ty ca rd featu res: go ld edge connecto r,

sockets for all IC's.
* 2 YEAR WARRANTY $4495Kit w ith Instru cti ons $40.95

Bare PC Ca rd . .. •.. ... ... $14.95

GET SLIM In 19841
JDR HALF-HEIGHT DISK DRIVE

* 35 Track if used w ith
Apple Co ntroller

* 40 Track Co ntroller and DOS
Ava ilabl e (Call for Pric e)

$20995

MA SYSTEMS
FD·35 DISK DRIVE

* Sh ugart Mechanism ­
Made in U.S .A.

* Direct Rep lacement fo r
Apple Disk II

* Co mpat ible wit h App le
Co nt ro lle r or ot her App le
co mpatible co ntrollers

* Specia lly des ig ned
electronics w it h low power
con sum pti on

* DOS 3.3and 3.2 co mpatible
* One Year Warra nty

CONTROLLER CARD

$69.9.5.

APPLE COMPATIBLE
POWER SUPPLY

* Use To Power Apple­
Type Systems

* +SV @ SA +12V @ 3A
-SV @ .SA - 12V @ .SA

* Instructions Inc luded

$7895

BMe
BMI-BO PRIIITER

* 80 CPS Dot Mat rix Print er
* Prints Bi-D ire cti onal in 40, 80,

71 or 142 Col um ns in No rmal,
Double Width or Co mpr essed
Text.

* Print Superscript As Well As
Superb Graph ics in Character
or Bit Image

MONOCHROME
BMC BM 12AUW GREEN 12" ... • •.. • •. • .. $89.95
BMC BM 12EUY 18 MHZ AMBER $139.95
BMC BM 12EUN 18 MHZ HIGH RES GREEN $115.00
NEC JB1201M - 20 MHZ GREEN .. • •• . . . $169.00
ZENITH ZVM-121 · 15 MHZ GREEN •• . •.• $99.00

COLOR
BMC BM-AU9191U COMPOSITE 13" . •. • •

VIEWMAX-80
NOW ONL Y $15995

* 80 Co lumn Card for Apple 11+
* Video Soft Switch
* Inverse Video
* 2 Year Warranty

VIEWMAX-80e
NEW $12995

* 80 Column Card for Apple li e
* 64K RAM Expandable to 128K
64K RAM Upgrade $4760

GRAPHMAX $12995

* Hi Heso lution Graphics
* Printer Card
* Centronics Parallel Interface

Graphmax with Color
& Zoom Options ... $14995

IIASHUA DISKEnES
5'1,"WITH HUB RING

MD1 SOFT SECTOR . SS/SD • • • • ••••• • 19.95
MD1D SOFT SECTO R. SS/DD • ••• •• ••• 26.25
MD2D SOFT SECTO R. DS/DD • • • • • • • •• 30.75
MD2F SOFT SECTOR , DS/QUAD DENSITY 45.00
MOHO 10 SECTOR HARD, SS/SD • • •• • • 19.95
MD210D 10 SECTOR HARD. DS/D D • • • • • 30.75

8" WITHOUT HUB RING
FD1 SOFT SECTOR, SS/SD • • • • • • . • • •• 24.75
FD1D SOFT SECTO R, SS/ DD • • • • • • •• • 30.00
FD2D SOFT SECTO R. DS/DD • •••• • • •• 36.75

VERBATIM
DATALIFE

DISKETTES
SS/DD SOFT SECTOR

$29.95
SS/DD 10 HARD SECTOR

$29.95

* ATTRACTIVE, FUNCTIONAL
DISK STORAGE SYSTEM

* 75 DISK STORAGE
CAPACITY .

* MOLDED FROM' DURABLE
SMOKED PLASTIC WITH
FRONT CARRY· $1699
ING HANDLE

OTHER ACCESSORIES
FOR APPLE II

THUNDERCLOCK $129.95
* Real-T ime Clock Ca lendar
* Software Incl uded
* Mountain Software Com pat ible
* BSR Co ntrol Options Available

mOltlTORS
BMC MONITOR STAND

MODEL PA-900

Your Display Wil l $29.95
Tilt & Swivel
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" 29 C"'" 11 '"C"""
C""" 11 1.19C04001 " .21 C...., 11 1.19 C04501 " 1.19CIl«I02 " 29 C.... , " 1.19 C""" " 3 95C04OO6 " 1.19

C04042 11 .. C04510 11 '29Cll4001 " 29 C0404] 11 .19 Co.t511 11 1.151

""'" 11 .sa e..... 11 .19 C04512 11 1.19C04010 11 " C04046 11 1.19 Co.t514 " 2049C04011 " 29 e....1 " ' 29 C04515 " '"C04012 " 29
e....' 11 " C00t51 6 11 1.19

Cll4O" " 39

"""" 11 .39 C0451, 11 1.19C04014 11 1.19 C0010SO 11 .39 C04519 11 """''' 11 ." C001051 11 " C04520 11 1.19C04016 " " CD40!12 11 " e.. ", 11 149(J) Cll4011 11 1.19 e","" 11 " Cll4". 11 149
() CD4011 11 " Cll4056 11 2,115 com. 11 '""""" 11 " e.. ", " ,." C04S<l3 11 195Z e.. "" 11 1.19 e.. ooo 11 149 e.. ,., " ."0 Cll402' 11 1.19

C04<IOO " " e.. ,.. 11 139
a: Cll402' 11 1.111 e""", " ." e.. ", 11 -.z49

Cll407' " 29

"""" " 29 e.. ,.. " 69l- e...,. " 69
C04010 " 39 Cll4m 11 1.19() C04025 " 23 CD4071 " 29 COC124 11 '"W """21 11 '" C04012 " 29 MC1 4409 11 ""-l Cll4021 11 " """7J " 29 I.IC14410 11 ""W """21 11 69 COC075 I< 29 I.IC14411 " 11.95

6 eD4029 11 '29 C04076 11 1.19 MC14412 1& ""Cll4OJO " .39
CD407I " " I.IC14419 11 1"0 Cll4OJ4 " '" coa' " .21 MC14433 24 ""Cll4'lJ' 11 1.49
C04082 " 29 I.I C14~ 1I 1.19« IIIIft IIICatHtgj
e....' " " MC14S<ll " 1.19a:

130

74L5192 11 .19
14LS1;J 11 .19

14l5n I< .S> 14L5194 11 69
lusn I< ." 1415195 If "14lS95 ,. . 19 7415191 ,. .19
741596 11 es 1415221 11 ..
14lS101 ,. .39 1415240 .. ' 09
1415109 If .39 14LS241 .. '09
1415112 11 .39 7415242 I< '09
1415113 I< .39 74l 524J I< ' 09
14l51U I< .39 74L5244 .. '"14l S122 I< ." 1415245 .. 1,49
74LS113 11 ... 1415241 If '09
1415123 I< ." 74l S241 11 ' 09
1415126 ,. ." 7415249 If '09
14L5132 I< ." 74l5 251 . 1& "1415133 If " 7415253 If "14lS136 I< .39 7415257 11 "14L5131 If .. 7"l52~ If "14lS 139 If .19 14152150 ,.

"74LS1S1 11 ." 14LS266 I< 69
14LSl53 11 " 74L5273 .. '-4 9
1415154 " ' .29 7..LS2T9 If "1415155 If .69 7415213 11 .69
74l51~ 11 .69 7U5290 I< ..
1415151 11 69 '''LS293 I< 19
74L5 1~ 11 ." 74L5291 If ..
14LSl 15O 11 69 74LSJ~ 11 '29
7415161 11 69 7"lSJ53 If '29
1415162 If 69 74LS365 If "1415163 If .69 7U5366 If "14L5164 I< ." '4LS361 If "74L5165 If 1.19 74l$363 11 "14L5168 If 1.19 14LS31] 20 14 9
74L5169 If 1.19 74LS314 .. '"7415170 If 1.49 741SJ15 If "14L5173 If .69 1415386 I< ."1415174 11 69 14lS393 I< 1.19
14L5115 If ." 14L5399 11 '"14l51'1 " ,." ' 4LS61O 11 1.49
14L519O 11 " 'lLS95 " 1,49
14LS191 11 .. .lLS97 " 1.49". 145243 " '"145244 " '"145114 " ." 745251 11 1.19
145133 11 " 145253 11 1.19
74S134 11 .'" 145251 11 1,19
145135 11 .69 74S258 11 1.19
74S136 " 1.39 145260 " 1.19
745131 " .. 145280 " 1 95
7451]9 11 " H5 281- 11 '"74S140 " ." 7~5283 ' 11 1.95
14S151 11 ." 745373 .. 249
14S153 11 ." 7..5374 .. '"'45157 11 " 7"SJa7' 11 '"14S1~ 11 " 7"5411' " '"1451150 11 2.49 1"$412' .. 495
7"S11.. 11 1.19 7"5473- " ."
7045175 11 1.19 1"5474' " ."
7"5118' 11 1.49 745475' " ."
74SIf4 11 1.49 745570' 11 '"745195 11 149 7"5571' 11 '"745196 " 1.49 745572' 11 '"7.5240 " '" 7"5573- 11 ."
14S241 " ' .25 745940 .. '"7452042 " 2,49 7"5941 .. '"

OOl3OE ..
CA3¢81H 11 " CA3140E .19
CA3062N 11 1.19 CA3 160H '"CA3OS3H 11 1,49 CA3llltE 11 '"CA3OO6H " 69 CA3162E 11 ."
CA3lNlOH 11 '" CA3189E 11 1.59
CA309O" ---.!,~ CAJ401 N " "

" .ss T4HCl39 11 " 74HC251 11 "" " 74HC1..1 11 1.19 7..HC253 11 "" 15 14HC1 51 " " 74HC257 11 ..
" " 14HCl53 " " 14HC2~ " 1.49

" " 14HCl54 " 2.49 14HC266 " 1.19

" " 14HC1 57 11 .. 14HC273 " ,..
" " 74HC1501S " .. 14HC280 " ' "" " ' 4HelM " ' 29 '4HC373 " ' .39

" " 74HC111 11 '29 14HC314 " ' 39

" " 14HCl62 " '29 74HC39C) 11 14 9

" " 14HCl63 11 '29 14HCJ93 " 1.49

" 15 14HCl64 " '29 '4ttC5033 2D ' 39
11 " 74HC165 " ' 19 74HC534 " '39

" 15 14HC173 11 '69 14HC~ " '"" .15 14HC174 11 ." 74HC6M " '"" .29 14HC115 11 " '4 HC4OQ2 " "" 19 '4HC192 " '39 14HCC017 11 2.19
11 " 14HC193 11 ' 39 14HC402O " ' .39
11 .19 74HCl94 " 109 14HC4024 " 15 9
11 1.59 74HCl ts " 1.09 14HCC040 11 ' .39

" " 74HC23' 11 '" 74HC"DI5O " 1 39

" 29 , 4HC240 20 '" ' 4HCC015 " "11 .19 14HC24 1 .. '" 7"HCC071S ,..
"11 29 74HC242 " 19 5 74HCC511 " '"" .19 14HC243 " '" 74HC45 1.. " 3.19

" " 14HC144 " 1.95 74HC4538 11 '39

" '" 14HC245 .. '" 14HC4543 " '"11 109 14HCU04ISunbill1ered AU otllerl ~11 bUllnd.

'4HCoo
7..HCQ2
74HCGJ
' 4HCG4
14HCU04
74HCOIS
14HC10
14HC11
14HC14
14HOQ
14HC21
14HC32
14HCC2
14HC51
14HC5;d
14HC13
74HC14
14He15
74HC'O
74HC' 5
, ..HCl6
74HC101
74HC1 09
74HCtt 2
74HCl 13
14HC132
14He13'
14HCI38

PartHI. .....1 FslCtiN PritI

PAL10HI 21 OCl1t to·lnput AND-OR Goatl Atr~y (H",hOutputl $3 95
PAL 12H6 ZO Hrx 1 2 ·1 n Plat A"D- DfI ~tl Arr~y (H~1l 0u1put) 395
PAl 14H4 20 OUl;d14 'lnPtJ1AHD-ORGlteArr~(HI9I1OutP'll) 3 95
PAll0l1 211 Oc:~10-lnputAHD ·O R·lnvtfl~ ~IAmytLowOuIP'Jtl 395
PAl12l 6 ZO Hu:12·lroputANOOR·I!l¥ll1G.1t.ArrayILowo...lpull . 3 95
PAL14l4 20 0uIll14·lnpuIAIrID--OR·ln....rt Gat. Afr~y ILowOutput) . 3 95
PAL1!il6 20 OCI111 1S·1"j)UtAHO·OR·lrtYert G.lt.Arr~y •. 995
PAU IAIS 211 OCl~1 1ft-InputRlglster AND-ORGlt. Arr~y 195
PA1l 6R6 20 H•.o; 16·I"pul RtglSlrfAND·ORGIteAm y 195
PAl16R4 20 OUldllS · l~tRIgISI.r AIiI).ORG.at, "my ..... 7.950

30012 1982 NATIONAL PAL Data Book ITO p.) • • $5.95
74COO 14 35 I 14C221 11 1.95
7"C02 14 35 14C240 20 19!1
74C04 14 29 14(95 14 139 14C244 211 1 95
74C01S 14 35 14CIOI 14 89 '4C373 20 2 49
14Cl0 14 350 14C151 11 2.9 14C314 20 249
74C14 14 69 14Cl504 Z4 3 49 7"C9Ql 14 !Ii
14C20 14 350 14C151 11 225 14C9G3 14 ~
74ClO 1.. 35 14Cl15O 11 1.19 74C'906 1.. 59
14C32 14 39 14C161 11 1 19 14C911 ZI 1 95
T4CC2 1& 139 74C162 11 1.19 7..cg12 ZI 8~
14CCI 11 1,95 74Cl63 1& 1.19 14C915 11 1.19
74C73 14 19 74Cl64 14 1.49 74C917 21 195
14C74 14 69 7"C173 1& 1.19 14C922 11 4 49
' 4C' 5 16 1 95 704C114 1& 1.19 74C923 lO 4 95
74C&15 U 39 74em 115 1.19 74C925 11 5 95
74CM 18 5'95 1"C192 11 149 74C926 11 595
74C90 14 1.19 14C193 11 16 9 SOC95 16 69
74C93 14 1.19 14C195o 11 1 39 8OC97 18 69

ILU11C!' I .7!:I LM123H 14 ~:l

Tl072CP 1 139 U,113JH 14 HIO
TLOHCN 14 195 LM340T-S .79 l M739"l 14 1.95
Tl08ICP I .59 LM340T·12 .19 LI.I141CH I 35
TLOIleP I 1.19 lM340T·15 ,19 l U741N 14 69
Tl0840i 14 1115 LF347N 14 149 LU741H • 51
LM301CIiI I 35 LMJ.UH 14 99 LM1310H 14 1 49
LM302H 195 LM3~ 495 UIl ..sacH I 59
lUJ04H U5 LF3~ I 1.10 LM14UH 14 89
LM3Q5H 99 LF3~1r( I 1.10 LM1"19N 14 19
1.M307CH 45 It.l31ON 14 .. "9 LM1496H 14 195
LM3O&CH 69 lM3131j 14 3 95 u,ltlOQN 1& 2 49
l.M309l( 1.250 LI.I371N 1 ~ 1,95 LM11S71H 11 2,95
lM31QCN US Lt.l38OH 14 89 lMl112H 11 3 25
Lt.l31 1CH 69 lM3I1H 14 1.79 LM1 ISmn 1 ~ 24 9
LMJ1 2H 2 49 LM3IS21j 14 1.39 lM 1 aa~ 11 225
LM3tn 1.19 lM3J.41t 1. 1.79 LM1196H 14 2 115
lM317K 395 It.l3I&H·3 1 19 l MZOO2T 1,95
l M318CH I 1.95 Tl49-4CH 11 3 95 LM3119N 1& 159
LM3111N 14 195 n 496CP I 1.19 LM~ 14 5-9
lU320K·5 1 35 ~ESJ1V I 295 LM3905CN I 1.19
lMJ2Ol(·12 135 /IlE5«H 14 2 iS UU909/1l I .99
It.l3201I·1S 1.35 HE550A 14 195 LI.IJ914N 11 295
lM320J.5 89 Jrt E555V • 35 LM]915ofil 11 295
LMJ2QT·12 19 LII5056/f 14 69 LMJ916N 11 2.95
U132OT·15 89 /rlE~1t 11 295 RC41SIX 14 1.25
I t.l313( 595 LM56~ 14 1 19 F1C41 ~I/rlB ' 1.95
llll314" 14 59 LII566C" I 1.49 RC41I14TK 4"9
lU33n 195 LIlI567V • 99 /rlE5532 2.49
llollJlK 695 IfE51'01t 11 3 95 JrtE5534 169
lM3J9N 14 69 lM7Q3CH I 1.19 IClIlO38B 14 3 95
It.l3401(·5 1.35 l M1'09N 14 49 lM1J08O'o1 ' 1.111
lM)40K·12 U5 LM710H 14 69 l Ml360QN 16 1.19
ll,lJ.40K·15 1 35 LM7111f 14 19 MOREAVAlW LE

30003 1982Nat. lInaar Data Book " ", I . $11.95

~'''' P rogrammab le Array Logic (PALS)

l10J
4021
411~ '2

411~ '3
411aN·4
41&4H·1SO
4164H·2oo
MM5261
MM5262
MI.I5270
MM5280
Mt.l5290-1
MM~'3
MM5290·4
UM5291·3

hr1 HI . " "".. OYNAMIC RAMS _ DT1050 - Applications: Taachlng aids,
~ : ~~1 l~s~) .•••• .• •..•• .i:: appliances, c lock s , automotive, teleecmmun jca-
1& 16,3I4.o; 111SO"I) 189 ·1114 95 tlons, la n g u a g e transla tions, etc.

~ : 1~:~~: l~:l .... 1 .~~ : :~~~;~ ~~ ~:~:'~::~~~~~,a~~L5K~~I~:e·n~~..~c~l~u~~ri~~~~~~
11 65.5J6xl (l5Onsl IS950 · 1/ 49 9::; word , and tones haye bee n asalgned discret e ad dre lSes , making It
~: ~i~l l~:: .5 ~9 ~~~ ~~ po, s lble to outp ut si ng le words or word . co nca te na ted Into phra ..s
22 2048x1 (3aSna) ..•..........10 or eve n ,entlnen. The -veree'' output of the OTt05O is a highly ln-
11 4096x-1 (25Qr1S}t.lK4096 495 telhg ible m al . VOlce. Femal e an d childre n', voice s ca n~ sy nlheslz·
Z2 4096xl (2OOns) 2107 395 ee. The YOCa bulary I. chos.., so th at it Is ap plicabl e to many pro-
11 16.384xl (15On1) 1,19 .1/,..95 duc ts and marke ts .
1& 16,J&4.o;l (2OOn1) 1 69·8 /1295 TIM DT10s0 consists of a SpHc:h Proc.a~Chip , MM54104 (40-pin)
1& 16.334...1 (25On1) 1,49,8 /1095 and two (2) SpMch ROM' MM52114SSRl and MM52114SSR2(24-pinI
1& 11!1ZXl (2Cltons) 1 69 a long with a M.,t.,- Word list and a rKDmmended "Mma~

-,,-,,- - -,-,-2~~TI~~~S 1 49 diagra m on lhe applk:aUon sheet..

:::! :: :~:, :=\"" ':; OT1050 D1gnalkerT• • • • • •• •• • • • •$34.95ea.
::~' :: ;~:' :::::ii,~, ;:: MM54104 Processor Chip $14.95ea.
~~1~ ~ : ~~4:4 l:~:l t.lOS 1,49 , ./~ ~~ DT1057- Exj)Jndsth e DT10SO yocabuLuy from 137 to m f 260
2114l 11 1 024x~ (45Orls) l P. 19 5·" 139 5 words. Includes2 ROMsu d specs.
~n:i.~2 ~ : 1 ~~:~: l=::kp.... ~ ' ~~ : :~ 1 ~ ~ Part No. DT1057 . .... , ,, $24.95 ea,
2141 114096.o; l (7Ons) 495 ~

21... 11 1024.0;4 ('Ons) ,.... 495 *E' ./IM !ion '1i iiiii'
~~~~~7.45 ~ 1~~::: l:;g::l .. U~ hrt

lOl
:.. I1MIdIM 11/ ~

~'~~257 ~ ~1 l:~:l~:s U~ 70451Pl CIolOSPrac:lslonTmtr lU5
HM6116P-3 24 204&1 (l5OnsICt.IOS 5.95 7045EV/K/l' 5aopaIlctlc~.m 1995
HIMi116P-4 Z4 204&8 (2OOns)CMOS 495 7106CF'l 3.. OIgltAlD lLCOOnwlI 995
HM51161P-4 24 :rocb8 (2OOrIs)lP,C"'05 549 fE02'03D 3" I)g¢LCODlscUy b' 71D15&7116 t!195

~=P'15 ;: ~~~. l~ilcploI05 3~~~ ~~:v~~. : ~~~4J~tio~1 ~.~
~:~20 ~~ ~~4 1~~310' ~~ 710m/kllO

'"' IC. Cnuf 8o.&rl:l . [)splIy 2995
14C12l 11 25&x4 395 1116CPl '"' 3VtCl!llll 4JDLCOCls HLD 1695
14C929 1& 1024.0;1 165011 395 7201lU5 LOW~Voltllldc.1l\1f 225

~:~~~ ~ : 1~:"" 165181 ~ ~~ =f~ ' ~: ~=~~~:::;t~". ~:.:
~:~~ ~ : ~1 :=:: ~i:l~ . ~ ~~ l206CJPE 1& TOOl GetItf~lor 4 95
' 45219 1& 16114 ( 3~s)31 01 .2,25 7206CEV/KIt ' 1& Tooe Gener~ lQ( cn.p . XTl • . 7 95
82510 1& 102".0; 1 (!!IOnsI OC (93415) 3 95 7201AlPO 14 OscJQIorCOntrollr . 5 95
12525 11 1&4 (5Orls) 0 C (7452691 2.25 no7 ArY/KIl' 14 freq CouI'ltrfCl'llll .XTl . 7 95
- - - - PROMSI EPROrtS - --- 12151PG 24 4 func CUOS5lOp1i11~kl1 CKT 13 95
1702A 2.. 250&15 (lus) . 495 72ISEV/IUl' 24 4 func Stoptl~IcIlCttip.XTL 14 95
2708 24 1024.0;8 (4!1OnS) ... 395 72l6A1J1 21 IS[)gJtUrw.CourotwCA •• 2995
2705·5 l 4 102".8 (55Ons)SIlIOO2"1S . 295 721(£U1 ZI IS D9If l'tCl CoIlI'\lefCA 24 95
TM52516 2.. :rocaxa (4SOnI) 2116 . 5950 ntlDlPl ZI IDgHreq .CounwCC 111 95

~~~~ ~::= 1:~":~ HMC2532 1 : ~ nt7U1 ZI cr~lLIOUp/eo.nCcururCA '095
TM52716 Z4 204bl ( 45Ons) 3 vol~ 995 1217AlPI ZI 4D9lLEDUp/DownCoum.,CC 1195
2716 l .. 204ba (4!lOrn) "95 nz41P!. 4G LCD4YfD9!UpCounIlrDRI 1095
2716·1 24 :roca...a (350M) 595 7226Wl 4G ISD9dUIWCoutIl..- 2995

~~kl5O'5 ~: :: 1=::L :;~ nZWV/Klt· 40 SFlIlldlonCOJnltrCtwp m . . 7495

273IA·3 Z4 409&8 (lOOns) . .. 7 95 30009 19831NTERSIL D ata Book 'l 35e D.) , • . • $9.95
2732A-4 24 4096:d (~5Ons)21V . 6 95 ~"~.' •27320·4 Z4 4()g6)c 1S (55Ons). 595
2751O·A 2.. 1024d (4SO"s) 29 5
21&.4·4 21 1192d (4SO"s) . 995
21&4·3 ZI 1192.0;8 13OOn1) . . 14 95
UM5r040 24 512xll1usJ .. 4950
114CM68764 24 1S1 92d (45Ons) .... ,._ .... 24115
27128 21 16.3&4.0;8 (45On$) 121KEPROM •. 59 95
145118 1& 3b1 f>R(I MO.C.(63»l) . 1,49
145217 1& 25&:4 PROM T,S (6301·1) 195
745218 1& 3ZXI PROlll T,5 (6331-11 195
745317 11 256.0;:4 PMMOC (63Ql).1). 19 5
74$471 111 256d PAOli T5 (6309' 11 595
14$472 211 51hl PROIIT.5 16349,1) .4 95
745473 2G 51ZXI PflOliOC (63-48J 4iS
1450474 24 51h, PROM T,5, (Ot.lI7S296N) 495
145475 24 51hl PROMO C (6340) 495
14$476 11 1024.0;4 PfWJMT5 695
145411 24 10lh8 PROWT,S . .95
145570 11 51:h4 PROM OC (6305) . 2 95
145571 1& 51h4 PROt.IT 5 (63Ofi l 195
14S572 11 1024.0;4 PROt.IOC (6J52) 495
745573 11 1024)(4 PROM TS (1251371 495
82523 16 3h l PROMOC.( 21S1IJ 2.95
125115 24 51hl PROMT,S (27515) . 99 5
625123 16 3b.1 PROUTS (21519} 295
125121S 16 25&:4 PROM OC. t27S20J 2 95
125129 115 25&:4 PfIOIlIT S.( 27521) 2 95
825130 1& 512..... PROMO.C,1275121 3,95
82S1l,S 1. :rocax4 PftOMT 5 (TBP24Sllj 995
125190 Zt 204&1 (IOnS). •• 1495

r:1
1,II

S't1OH ~: ~:: ~~10 C, (5251801 1: ~
DMI TS111H Z4 1024x1 PRO... T5 11251'1) 995
Ot.l87S18-4N 11 204b4 PflOMa C (12S184) 995
OMIS7S115J1l 11 204&4 PROMTS (125115) 995
OM17519DH 24 :rocax4 PROM 0 C,182S1901 14.95
Ot.ll7S191H 24 104ba PROMT 5 (825191) 14 95

~ATA ACOUISITION - ---
OCl0 Ml)St.kOC/OCConlttt . 5Yto· '1V . 2.115

~g:~7 ~: ?:6/~s=~~~LCH ) i.:~
MCl40ll. l&lI·DllO/ AConvttlef (OAC03OlIl CH) 225
AOCO&OJLCH 2GI ·bitAIDConvtrllf ( :I:1I2LSB) 49 5
ADC0804 ZOI'bot ,vD Conltrt trI1LSB) •.. .3 49
DACOt06 1I58·brtD/ AConverlert O.71% LJn.) . 19 5
AOCOI09 2. 6-brtAIDConverteql· CII. Mulll ) .44 9
AOCOIS17 40 1·bitWDCbtYtrter (16-Clt.Mul1l) ..995
DACl000 2.10·biID/ ACorw, t.l10 0 Cclr'I'p (0.05%)795
0AC10D8 211 10·bItD/AConv, MICrO Comp (0 ztl'l\j 695
CACl0ztl 11 10·br1O/ACon't. (0.0!I'l\ li n I 195
DACt022 1&10·brtD/AConv. (0 20% LinI 595

r:~~2 11=~:g-:~~~ ljn ) . ~. ~~
LM335l T~~uIl TransdUCfi . 1 40
LM399H T1"'9 Cemp Pre Rtf . (.5CI11m1C·) 500
AT·5·1013... 40 _ 11M UIl1 IUIIZ . . .3.15

LOW PROFILE SOLDERTAIL
(TIN) SOCKETS STANDARD !TINl,.. ,.." l 00-up ,., ,.." l 00-up

.... 1I' .n .,. .n 14 " II ST ." .22 ...
1. ,. LP .11 .15 .,. 1&pIIIST .J< .3l .JO
1I p1l1LP .11 .11 .n 1I plnST .31 .31 ...
fl pItILP .21 ." .n 21IpiftST ." ." ."" "'1I' .JO .22 ... Z4 II1II SJ ." ... ."n ....lI' .31 .21 .21 21 ,.ST ." .iT .n
l4 p1a11 ." .JO .21 CO ""ST ... .15 .n
" .... 1I' ." .3l ." WIRE WRAP SOCKETS3I ,. L' ... ." ." (GOLD) LEVEl 13.. .... 1I' ." ... ."

SOLDERTAIL (GOLD)
,.,

10·" l00-up

STANDARD . ....ww ." ." .",., ,.." l 00-up 1' ''_ ." .62 ."14 II1II WW ." .62 ."I ,.S6 .JO .22 .n 1I pillWW .n ." .11
14 ,.IG ." ." .n 1' ''WW .n .Il .2t
11 "" SO ." ." ." .. ,.,WW ' .09 1.05 ."1. ... SG .53 ." ." n ....ww 1.25 1.11 1.15
24 pin SG ." .Il .il 24 pift WW ' .21 1.23 1.11
21,...50 .11 .n .n Zlpin WW 1.51 1.50 1.45
3&pili I ii 1.09 1.OJ .12 31 pill WW 1.15 1.75 1.11
"'pillSG 1.Z1 1.U ' .01 4GplllWW ,." 1.11 p I
$10.00 Min imum Ordar - U.S. Fund. Only Spec Sheats - JOe aach
california R e s idents Add 6YJ% S ales T a x Send $1.00 Pos t a ge fOf your
Shipping - Add 5% plus $1.50 Insurance FREE 1984 JAMECO CATALOG
Send S.A.S.E. lor Monthly Sales Flyer! Prices Subjact to Changa

-65001......
""""""""......
21

"..

[831 Jem!J1rc! I V/S4' I
1355 SHOREWAY ROAD, BELMONT, CA 94002

4/114 PHONE ORDERS WELQOME - (415) 592·8097 Telex : 17604

MICROPROCESSOR COMPONENTS:f' Dlqitalker-

CIRCLE 41 ON FREE INFORMATION CARD

---IIICIWl'ROCl:SSoa CHIPS---
rtrt .....,..~ PrlaI

a:fIll102 4G CfIU ••• •. $2,95

~ : ::~'. " ' .." ..... ::: U~
1.ICS«C28 «I l.IP\lw/QXt ..... JHZ . . . 9 95
6eo9 40 Cf'U-&-blIj lr'll1elTlll ()xtc)lMHz .•.. 1495
6809E ... Cf'U-IS-ootI£J;1ttNlClocl<I 1NHl ••• 1495
lkS803.5It~ «I t.lP\l- &-tC IW Hz) . 595

1==-6 : ~1~=:U~Rp) ;~
IHS8010N 40 Cf'\l(&CbylnlW.ll .,. 2995
~S8013J'l 4G Cf\Iw/e.: MICJ'O~ 2'995
I'D5A 40 CfU . 4 95
to8l5 40 Cf'\ll5-btSWItl . 2ot95
lIOBS 4CI CPUlllM!l. 2915
1155 40 HYOSlWolllOPorHI'W 695
1141 4CI HYOSEF'MNMPU . .24 95
--lBO. ZBOA. Z808. Z8000 SERIES --
Z!O 4lI CflUIMIQlIJ8ONX78OC)2'lHz SJ95
Z8O--CTC ZI Co..wW"TlTlerClroA 395

:~ : ~~~~ •• I~~
Z80-1t10 4O ,.... 1IO~~ . ,..3 95
m51010 40 s.r.1/tl(lllC8nRxC8flond1Cf1 la5
zeo-SIOIl 40 SIfW110llJiCks DTRB) . • • .. 12.95
280-51012 4O ~ 1/tl(UC\l:s SfflCB ) ...12,95
Z80-51019 40 SINI llO . , . . . . ,.. . 12,95
.za)A 40 Cf'\l(MICl8!ON-4K78OC·11411IHI 449
zaoA-<:TC ZI CG.inIIw TITlIl"Crtul: 4 95
Z!Qf,-[l,UU 40 D.lII~lltc.-nrn; .9 95
IJJJA-OMA «I tn:tMtmory~Cwtul: 12.95
I1JJA-PIO «I ""VOInWta::tConCrolllr ,395
zao,t,·510/0 «I 5nI VO(lanfblCBt:onctIdl 12(15
zao,t,·510/1 '" $nil 1/0 (l.xlIs DTlIIJ . 1295
ZD·510f2 '"' $lrlllVO(LaWSYttCBl 1U5

:-51019 : ~~~:eJ'6MHZ ' 1;~
za.crc ZI eo... rmerem.c ... 1295

:~ : ~~.=:-~ lU~
Ia:Xll 4I au~ 44 95
lIOO2 4O Cf\1 Hort-~ 3495
11030 4Q $nllCorml CllnIrolIIr • 44.95
Z!036 .40 tounlerfTiTlor&P.nIIeIVOUnit. •• . 29,95

........... ,. ..... I.C.
....., SItbt IlIIdIIH

!'Itt"I. u P'Ill I Pt'lct

S/II14 156" 11 .59
SN74157M 16 .511
SN741tlQN 16 es
SN14t61N 16 .69
5N741&2N 16 .69
SN14163N 16 69
SH741&.4H 14 69
5H14 HI~ 15 &9
5N74l&61rl 16 19
5/1114 167/11 11 as
SIl74110H 11 129
SH14112H 24 495
SH14113N 1& 69
5.. 14114/11 1& 69
SH1"11$N 1& 69
5H141761i 14 69
5N74177H 14 69
5H14119N 1& 149
~1418OH 14 69
$H14111H Z4 1,95
5N741121rl 1& 1.19
5H14184H 11 249
5N141151rl 16 2 49
5N74190N 11 69
SJr( 14191H 11 69
SH74192H 1& 69
Sll1419lH 15 69
~14 1i4H 1& 69
SN1419!lH 1& 69
5lt'4116H 14 19
SHUHll .. 14 89
SHl..1W1 24 1.19
~14199N U 1.19
$Jill"221H 1& 119
SN14251H 11 19
S Jrt 14 27~ 211 249
SJr(14219N 11 19
SN14213N 11 ' 49
5N14284N 11 2 95
SH142151i 11 2 95
SHl4365H 15 ,55
SN74366H 11 ss
SN74367H 1& 55
5H74]6&N 16 55
SH74390N 1& 14 9
SHl0i3H 14 1.49

PItt... . --PIn I'rkt

P1412N 14 .29
~74131rl 14 35
5N1414N 14 35
Sfil 141~ 11 .45
5N141aN 11 35
SN74191rl 14 4,95
SNI4801rl 14 19
SH1412N 14 1.49
SN141J1rl 11 59
S1rl7415H 11 ~

SH1416H 14 3S
5H74agH 11 2 25
5H149OH 14 39
SH7491H 14 19
5H1492H 14 39
~749JH 14 n
5N749<4N 14 8'9
$H7495H 14 "'9
SJrl7496N 11 ,49
SH1491N 15 3 25
5H741oolrl Z4 1.95
SH74104H 14 1.19
5HWO!I 1rl 14 1.19
$H14107M 14 .21
SN7410tt4 16 .31
SH14 l l~ 24 149
5H14121H 14 39
5H14I22H 14 M
SH74123H 11 49
5N74125H 14 45
Slt74116H 1-4 .4S
51rt141m 14 49
5H74136H 14 69
Slt74141N 11 89
SH741 42H 11 3 95
SJt7414 ]H 24 3,95
Sfil74144H Z4 395
SH14145H 11 59
SIrl 74141N 16 1.49
SH741" &H 11 1.19
SH7415l)N Z4 1.19
SN1..151H 11 .59
SH74152H 14 .59
SH141S3/rl 11 .59
SN741S41rt 24 1,25
IH14155M 11 .59

14S00 I< ."",., I< "".., I< ."I"'" I< ."USGS I< ."",.. I< .39
" 509 I< .39
74510 I< "74511 I< ."14515 I< ."74520 I< .35
74522 I< 35
14530 I< 35
14532 I< "".,. I< ..
14$40 I< 39
74551 ,. 35

"... I< 39".., ,. 39
74574 I< "74515 If '""sao I< "145112 11 "145113 ,.

"
CA3O 'OH 135
CA3039H 135
CA3O<6H I< 1.35

CA3I>l" I< '"CA3000H If '"CA3065E I< 1.49
CA3000E • ..

~
hit ... . · °Plu rnc.
SNT400H 14 25
SJIl l 401H 14 25
SH7402N 14 25
SN 74~ 14 ,25
SH74041'1 1. 25
SHl~ 14 .25
SH7406H 14 45
510174(17 '" 14 19
SJ47408H 14 ,25
SH7~ 14 25
SH1410N 14 25
SIiI14llH 14 25
SH1412N 14 49
SHT.,3H 14 J9
$NT.'.'" 14 49
SlH4 16l'l 14 25
SH7417H 14 25
SH7-UOo\ 14 .19
5"'7421H 14 49
$"'1422H 14 .49
SHl 04ZJN 11 .ss
SN1U5 N 14 .29
SH 142~ 14 29
SN1427N , 4 25
$H14Z8H 14 ,59
S/rt743ON 14 ,25
SN7432H 14 29
Slf701H 14 25
SN7.ol,Wj 14 29
SJf7439N 14 ss
SHl«OH 14 .111
SJIl7«lH " n
SH7442N 11 "5
Sl(7443H " 1.25
SH7«4N 1. 125
SH 744~"4 11 69
SN7446H " 69
Sk1447N 1. 69
SIH«aN 1. 69
SN 74~ 14 .19
S"'7451N 14 .19
SH74~ 14 .19
SJt1454N 14 . 19
Slrt' 459N 14 25
SH7450H 14 39
SI04 101'l 14 29

74lSOo 14 25
74LSOl ' 4 25

f:t~ ~: ~
74LS04 14 ~

1<41.$05 14 ,29
14t SOB 14 29
74lS09 14 2'9
74l S10 14 29
''' t Sl 1 14 35
TolLS12 U ,J!:!
T4l S13 14 .ss
74tSl . 14 .59
m S15 14 35
14LS20 14 29
'.LS21 14 29
7U SU 14 .2t
741S26 '4 29
' .LS27 14 29
74lSZI 14 35
14LS30 14 29
7.W2 14 ,39
14lS3J 14 ,M
14lS31 14 .35
74lS31 14 35
14t$40 14 29
14L5042 11 55
74L504 7 11 75
74l5041 11 .75
74L5049 14 .75
74l5S1 14 25
74l5 S<l 14 25
74L5SS 14 29
741573 14 .39
7U 574 14 ,49
74L575 115 39
14L576 11 39
74L571 14 39
74LS13 15 65
74LSl5 11 19
74LS16 14 39
74L590 14 ~



• Slng le·Slded
·77 Tracks
• 4oo /8ooK Byl e.

Capacity
• Industry Standar d

.$169.95 ea.

, :

!j1f4" APPLE'"
Direct Plug-In

Compatible Disk Drive

..

UV·EPROM Eraser

FDD100·8

SAVE HUNDREDS OF sss BY UPGRADING
MEMORY BOARDS YOURSELF!

MOlt 01 the popu lar memOfY boards I llow you to add I n additional
M K. 128K. 182K, or 25eK. The IBM64K Kit will popula te th... board .
In &4K byte Inc remen ts. The kil ll I lmpl, to Inl tall - JUlt Ini lift l he ~

nlM 64K RAM chips In the PfO'fld~ l ockets Ind ..I lhe two groups
01 s wltchel. Olractl on l . re I n c: t ud~.

:I

Easy 10 install kits comes complete with 8 ea. 4164·2 (2oon5)64K
dynamic RAMsand conversion documentation. OonverteTRS-BO
colo r computers with D. E. ET,F and NC circuit boards to 32K.
Also converts TRS~80 co lo r co mpu ter II to 64K. Rex 005 Of 05-9
required to utilize full 64 K RAM on all co mpute rs ,

TRS-64K2 $44 .95

Westock a wide variety of si9nal cables and 3
power cable kits to meet your disk drive re­
quirements.Wealso customize cable assem­
blies for many other applications. Call for a
pr ice quote .

IBM MEMORY EXPANSION KIT
COMPAQ COMPATIBILITY

IBM64K (Nine 200n5 64KRAMs) . . . . .$49.95

• ••
TRS·80 to 16K, 32K, or 48K

··Mod, ll = From4K to 16K R,q ulros (1) One K~

Mod' i 3 = From4K to 48K R,qulros (3) Throo Kits
Color = From 4K to 16K R,qulros (1) One K~

··MIId.. 1 squlpped willi El pi u icln h ard up I, U K Tws Kb l\tqvlftd
- 0111 Kl Rtqlllred for l.Iell 16K. , El pansioll _

TRS-16K3 ·2 00", f or Co lor & Mod el III $12.95
TRS-16K4 ·250", for Mod el f.. .. .$10.95

Er.... 2708, 2716, 2732. 2764, 2518, 2532. 2564. Eru .. up to a chip.
within 51 minute. (1 chip In 37 min ute. ). Mainta in' con.tanl elC poI Ufe
dl l tlnee 01on. Inch.~ll l conductl v. 101m li ner ell mln.tes stat le
bullf:S.up. Bullt·ln ••fety lock to pre..nt UV exposura. Compact - only
i .OO· x 3.70· x 2.60". Comp leta with holdI ng trlY for . ch ips.

DE·4 UV·EPROM Eraser . . .579.95
UVS"l lEL Replacement Bulb . .$16.95

l C 2015
lClC1 141 M
l C 3M

1C1Cl ' " 15

lC :Wfl
-~~

1C ~1 .t05

1C1Cl 211M

..
SI2!.~~~~!~'P~~h~~~r.:::~..

" T_ p<ooI ' 1...w\~.CO"I--.t I... . ""1 •• t.I '" ptOi e<;t • t. __I t

10M"" -....... """
10 Whltfl!ll .,. · Envelopes ..••. l0 1CM' $ 1.411
l 00 WhIle5, . ·E nv. lope s . . . l 00 lor Sl 0.I S
10 Whll.8 ·En~lopes .•••.. . l 0I or S 1.15
l 00 While S· Env. IOPCls . . • • • l 00 lor $17.1l$

71-Key ASCII Cherry Keyboard
• 7 bit parallel ASCII with strobe' 11 key numeric
keypad • SPST mechanica l keyswitches • 15/30
card-edce connector ' Features: escape, control,
cursor controls, plus ton additional function keys
• Color : while ' Wcight: 2 Ibs. • Spec . included

KB1801 . . . . . .• . . • . . • . . . $29 .95

Misuml 54-Key Unencoded
Matrix All-Purpose Keyboard
• SPST koyswitches • 20 pin ribbon cable co nnec­
tion • l ow Pfofile keys • Features: cursor controls,
co ntrol. caps (lock ), funct ion. enter and shift keys
• Colo r (k.ey'Caps): grey· 'Haight 1 lb.

KB54.. • . . . . . . . . • . . .. . . $14 .95

_ . SK (ESKEIl:::.!·/~ • OISKETTES~
5....· asOO SOIIs.c lor..;t"""lII't"'Q .""[~
5\0 · S500 &oIt lec lor ..,111H~b~ tkil<)

5'1.- and 8" DlskeUes
SSOD-SlfttN _DtouI* OMtI1y oSDO .~~~_,.,

ssoo. ....... ..... o......o.nl il t OIQO.~~ChI... 0.n0lty

"'''U loa

"'''
I K201

Power/Mate Corporation +5VDC @3 Amp/
REGULATEDPOWERSUPPlY + 6VDC @2.5 Amp
- Input. 105-l 25I2l 0-250VAC a147-63 Hz • Output: 5VDC @3.0
Amps/6VDC @ 2.5 Amps ' Line regulation : 0.05% • Load reg.: 0.1%
• Open frame mounts on any 1 of 3 surfaces ' Size: 4 ~I "L x 4"W x
2\; "H • Weighl: 2 lbs.

EMA5/6B .••.•. •• • ... . .• .. . .•• • . • ... . • $29.95

Power/Mate Corporatlon +5VDC @6 Amp/
REGULATEDPOWERSUPPLY . +6VDC @5 Amp
- lnput: 106-125/210 -250VAC aI 47- 63 Hz ' OulpuI:5V @6A/6V @5A
• Lin e reg.: 0.05% • Load reg.: 0.1% • Ope n frame moun ts on any
one of three surfaces' Size: 5~~L x 4~'·W x 2 T, · H • wt : 4lbs.

POWER SUPPLY 4-Channel Swttching
Mlu eprlUu • . mIfti-umpulu. ttr mlnal. IlMdlC;,l . quipmenl l nd preuss ctntrollppllullDns . In·

~~ :~?~o~~4~·~:~:·3~~~~ P~ ~:~cf= .~A~ ;;:~g:C~~:ll~~~.~~~.~:' ~:D;~~~:
plfl:l: 1D" . 6-3/'~l l 1-7/ . "W x 4·15/ 1'''H. WI. 1'ft lbs.
PartNo. FCS-604A . $69.95 oach

Switching POwerSupply for APPlE II, 11+ & lie'·
• Can drive four floppy di sk drives and up to eight expansion card s
• Short circuit and overload protection ' F lts insid e Apple computer
• Fully. regulated +5V @ 5A. + 12V @ 3A, -5V @ .5A. -12V @ .5A
" Direct plug-in power cord includ ed ' Size: 9 ~. " L x 3\2"W x 2'-4 "H
" Weight: 2 lbs.

KHP4007 $79.95

• • ••

EMA5/6 C $39.95
POWERSUPPlY +5 YDC C 1.6 AMP, 12VDC C 1.5 AMP SWITCHING
• Input : 115VAC. &I- 60Hz . J ampl2 3OVAC. SOHz • 1.6 a mp ' Fan YOItJlXlWGr supply
select IWtlCMs (11S123OVAC) ' Oulpu t· 5VDC. 7 6 amp. l 2VOC0 1.5 amp ' 8 loot black
power co rd ' Size: 11"1"" x 13'. -0 x 3'o"H • Weight: 6 1bs

Perl No. PS94VOS $39.95

106-Key 8-Bit5eria1 ASCII Keyboard
• Numerlcand cursor keypad · 10 user defina­
ble keys ' 7 LED function displays ' Security

~o~~I~~~rer~~~I~~k'~:~~::,~~~~~~~~ I-~:-----------------I
included ' Weight: 6h lbs.

2F, "L x 9.8"W x 3\; ' H KB139. • . • . • • •. • • . . . . . . $59.95

18"l x7 \1W . 11>"H

~

;;~...•...•;;. : : .. ---­
:'':t~~~~~~':.~-:'~':.= I::: :::
~::.:=.:::.::-. La:: :::

MINI-PAK
• StOl'es 10 (5Yo1 dl, k.tte, 0 Prol ects diSk from dust
contamInation 0 Durable Smoked plas tiC 0 Sile . 6"l )(
5\"H x Hoo D
'atl lM. ~

CIRCLE 41 ON FREE INFORMATION CARD

OM15 StOl'es15 (5 '~ 1 [}\5kell es •••••••• .$11l.e5 ..eh
DM50 StOl'es50l81 D1'k. t lea •• •• • • •• • • .$2t.1l5.ach

MP·10 5101'1"10(5\', 1 Dlskotte, .

o Al\rac lIY'1 . lunc llO",-ldl,k, tora.gl,ya.tem 0 50(8101'15
i5'1.1 dtsk 510rag. capacity · Easy fi li ng a.nd retne....ng
• Protects diSk f rom dust COr'l tamlOlt lon • Moldod from
dUflbl' s~od plashc With Il'Or'll car ryIng hindi• • SIZ.
1"W X 6\-\- H)( lil'/, -O o Wetght 2 Ib'
' atllM. o..c..-

510.00 Minimum Ord er - U.S. Fund. On ly
California Residents Add 6%% Sales Ta x
Shipp ing - Add 5% plu s $1.50 Insurance
S.nd S.A.S.E. for Month/y 5./• • Flyer!

Spec Sheet. - ~ eeeh

~'k'k5~9~ ~~~1cl'JoC1mOG
Prte•• Sub]e" 1 10 Ch.nge

[EaJJ_ "1 V/S4o j
1355 SHOREWAY ROAD, BELMONT, CA 94002

4/84 PHONE ORDERS WELCOME - (415) 592·8097 Telex: 176043

...
f lUS

25'1 ~~~"' .•• S14t5

21V F"""" ....... . . . $1495

SV:'SY.• l1Y ~n . . $1495

m t.lI::Wotf.TJ. IU:ta.OIa .•... $14 95

--.......

JE520CM

...." nlS2111 C)'f sl

"'" """"...,.
""

-"'" "'"...... ..-...
""""'"..... ""'"" """"

!.

=:r:..~ rn:::-' 1NM~
,M)IA 21tl m MlQ,~ .... ... n

• Over 250 word vocabulary-affixes allowthefOt'maUon of more
than 500words. 8ultt·ln amplifier, speaker, volumecontrol, and
audiojack . Recreates iii clear, natural malevoice. Plug-In user
~'!1L :n~~~~~~~~_~nd SImple software • Cm size:

APPLICATIONS: • SecurityWarning • T, lecommunlcatlon
• Teaching • Handlclp Atd
• InstrumentJtlon • Gimes

~~;::.~I~I~Y~~~~::n~~~'::~~~~I~~~=~ 1-:":::::~====':::-+..=!~~~c.:...:.:....:..:....:..:....:..:....:..:....:..:....:.:..:...:..:...:..:...:..:...:..:...:..:...":"":~~~.I----r:1i:"Ti:Ar:n;ic;'i~:u;;i;;iE'"';"';';;";';"''''1
lion . UtHizing Natkmal Semiconductor's DIGlTAlKER"
Speech Processor Ie (with four custom memory chip s),
th e JE520 compresses natura l speech Into digital mem­
ory, including the original inflections and emphases.The
result Is an extremel y clear, natural vocalization.

Part tolo. Description

JE520CM For Commodore 64 & YIC-20
JE520AP For Appl, lI, 11+.and /Ie .

• Bright 4-d1i1l 0.5" h~h disp lay· 10 m inute s nooze a la rm
• AMIPM Indicator • Automatic displ ay dlm m.r

4·Digit Fluorescent Alarm Clock Kit

E~ JUMPER MOOlA.ES - Tl!e.(6&!·s..l.lo'PEJl1MXU.E lPttsonaMY MoOuIe)rsl
pIuQ-trlhkxUftllalpte- setsltot..Q&(Ior Ihe~~ ll\AstS lolheEf'RCJll nl

con!lgults1l'Ie Ef'OOM socketCOMICtlcns lorth.1tP¥t<Wr EPfO,l

JE665 - RS232C IllTERFICf DPT10II - Thons2J2C """" """"'.­
~accesslohJE6&hRAM.TlI:s abrts\fle~Io~.e. me hl

lrIMlerEPR:lM~Io¥ldlrcm\lll.H64.A ~pr(IQQJ1lllSlrlQ lS~ inl.llASlClor

CPl'.lcornpulm.~lSptOYIde<Iload"Pllllesotlwar'loolherCOfT\9lJ\ttSllt!than

RS2321X)1.9600~a.bltword.odcIPiflIY¥od2. bttS

FOR A UMITEO TIME A SAMPlE Of SOFTWARE WRITTEN IN BASIC FOR
TliE mS-80 '" MOOEl ~ lEVEl II COMPUTER WILL ALSOBEPROVIDED.

JE664-ARS EPROM i'nI. • IJE665 l1pti" ••••• $1195.00
Assembled & r . sted (Ind udes JMl 6A Mod ul.}

The JE750 Clock Kit is a versatile 12-hour digital clock
with 24-hour alarm. T~ clock has a bright 0.5" high
blue-green fluorescent disp lay. The display will automat­
ically dim with changing light co nditions. The 24-hour
alarm allows the user to disable the alarm and immediat­
ely re-enab le the a larm to act ivate 24 ho urs later . The kit
in cludes all doc umentati on . co mpo nen ts. case and wall
transformer. Size: 6~·L x 3M"W x P-4"D.

JE750 Alarm Clock Kit $29 .95

The.(u.tEPFOlProgr~tI"Wle$ nprogr~v¥JOlJS8-&tWotdEf'A)thm8K1O

w:·Elitmsmory~.Da1~betnleted rioIheJEf:04·sll'l\en'l3l8t:xa.B.tR.Ul.,tIIlM

~:(l)Irom~RCWorEPll()M;(2)Irom ., tllletNIc:omputel'Ntht~JE665RS232C

1IOS; (3)lrom lts pwl~1lle '(6&4's RAMs ""f bt ac:etSMd lor tlTllNbon puoposes

mlhlpn(stestiOtktl lOane~moctOj)Ioeasor.lnpt~lnd~lhe

..£G64l1owslolex1lT1lNtlon. ~and YlkYllon ofprclQl'amCOfl1ent. The.,(W·sRAMs
QtlbelltOt1~QUd;t, Io " · l "l(oranyv_)' aIloWlnO iIIU5l'd atldrtsSeS.,IhtEf'flOM

Io be~lM'\IIlIOlolA l'JC'CtSSItyofW-l!fm'lO TheJE664~OA.TAhl

AtU£SS ., CO'lWI'lIef'ot~lJfIph.T~ ) Iorm.1l. A "DSPlAY EJ'OOl,lM TA"
butlon cNo'lgesItleDATArNdooJ:lromllAMwordIOEF'FKl'olWOl'llnrs~ .,bolt1

he~¥ldbNrytode. Thl lront p.nlJem'esa ~CClefJ!lrlll9\ldl TheJE6&!
Progrnnernctudes oneJlllt6A,)Jmpe(1o!cQJle laSIrstedbebJll

JE664·A EPROM P", ,,,,,,,r • • • •• • • • • • • • • $995.00
MMtnbled & l u led (ltIct1JcIes JMl 6A J.4odule )

JE664 EPROMPROGRAMMER
8K to 64K EPROMS- 24 & 28 Pin Packages

en,ItIJJySdH:ootai" d- IIIqllim N. Additional SJ1leas ler IIporJlian
• Prog rams and Yo11 ldates EPROMs • ClMtcks fo r prQpllrty erased EPROMI
• EmulatesPROMsOf EPROMs' AS232CCompu tctf Interface iofedltlf'lgarid
prog ram loading • Loadsdata Into RAM by keyboard • ChlI.oge s da ta In RAM
by keyt)oard • l oad s RAM fromM EPROM • ComparesEPROMs forcootonl
dIfferences ' Copies EPROMs • Power Input: 11SVI£. 60Hz, less than 1r:tN
poMr' coosu mption • Enclo sure; CoIor-coordl Nlted . light tan panels 'l'l'IttI
molded end pte«s In mocha brown • Size : 1S"'"l x 8....·0 x 3~"H • Weight:
5~1bs-.

VOICE SYNTHESIZER
FOR APPLE AND COMMODORE

Hew!
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20" Aluminum Dish
Up to 40dB Gain

$7495'Low Priced

CIRCLE 21 ON FREE INFORMATION CA RD

HoghGa;n Yagi Antenna wrth DownConvener and $8995
Power Supply. Complete System. Ready to Use.

*Includes Shipp ing and Handling

MICROWAVE
TV SYSTEM
Varible from 1.9 to 2.5 GHz

The latest advance
in microwave

technology with a
SNOW-FREE

PICTURE.

20" Fiberglass Dish
Up to 55dB Gain

$9895'Special

Two Models to choose from.

Both Models Include:
• 20" Parabolic Dish
• Pre-assembled Probe

wit h Down Converter
• Power Supply and Coax Switch
• 60 ' of RG-59/U Coax with Connector
• Transformer for 75 to 300 Ohms
• All Mounting Hardware fo r Fast and

Easy Installation

YEAR

TOTAL PRICE

MICROWAVETV ANTENNA SYSTEMS

PAGES

TOTAL PAGES

MONTH

ARTICLE

=:-:-::=::::-__ @ 50¢ each __-==:-:-= =

Better Heat Convection

(602) 967-6945

STOCKING DISTRIBUTOR

Call or Writ e For Quot es Over 1.000 Pieces

To order any of the items indicated above, checkoff the ones
you want. Complete the order form below. includeyour pay­
ment. check ormoney order (DO NOT SEND CASH), andmail
to Radio-Electronics, Reprint Department, 200 Park Ave.
South, New York. NY 10003. Please allow 4-6 weeks for
delivery.
IIyouneed acopyofanarticlethat isinan issuewe indicateis
unavailableyou can order it directly fromus. Wecharge 50¢
per page. Indicate the issue (month& year). pages andarticle
desired. Include payment in full. plus shipping and handling
charge.

MAIL TO: Radio-Electronics 4/84
Reprint Department. 200 Park Ave. South. New York. NY ·10003 All payments must be in U.S. funds

Total price of order . . . . . $-----
Sales Tax (New YorkSlateResidents only) . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . $ _
Shipping & Handling (U.S. & Canada only) (Includes FIRST CLASSPOSTAGE) $1.00per item $ _

All other countries($2.00 peritem, seamail) $ _
($4.00 peritem, air mail) $ _

Total Enclosed . . . . . . . . . . . . . . . . . . . . $ _
Name -'!.. _

Address _

City State Zip _

-1llIlIlniliiDI.~6~~~:::ORE
D Build Your Own Satellite TV Receiver $7.00 0 Special Projects (Spring 1981) $4.50
D 8-Ball Satell iteTV Antenna $5.00 0 Special Projects#4 (Summer 1982) $4.50
o Build Your Own Robot $12.00 0 Special Projects #5 (Winter 1983) $4.00
o TV Descrambler (January, February 1981 ) $3.00 0 Special Projects #6 (Spring1983) $3.50
o Rad io-Electronics back issues (1984) $3.00 0 Special Projects # 7 (Summer 83)NOT AVAILABLE
o Rad io-Electronics back issues(1983) $3.50 0 Special Projects #8 (Fall 83) ..... $3.50

(January. February 1983 not available) 0 Special Projects #9 (Winter 84) . $3.00
Write in issues desired 0 Radio-Electronics Annual 1983 $3.50

o Radio-Electronics back issues (1982) .. .. . $4.00 0 Radio-Electron ics Annual1984 . . . $2.50
(January 1982 not available) 0 How to Make PCBoards $2.00
Write in issues desired 0 AllAbout Kits $2.00

o Rad io-Electronicsback issues (1981) . .... $4.00 0 Modern Electronics (Vol. 1. #1 . . $2.25
(February, March. December1981 not available) April 1908)
Write in issues desired 0 Electro Importing Co . Catalog . . . . . . . . . . $4.95

o Etch yourown PCboards $3.00 (1918) (176 pp)
o Low Frequency Receiving Techniques . . . . . $6.00

Building and using VLFAntennas

The s-cosmon program­
mable SPST K40 uses a brtur­
cated slide con tact that all ows
two POint contacts for eac h
switc h co ntac t, doubling the
co ntac t reliability. The
bifurcated contact tra vel of
026" eliminated many of the
inter m itte nt problems that
plague dip switc hes

The K40 shows exce lle nt
Electr ical, Mec hanica l and
Physical specificat ions

CIRCLE 83 ON FREE INFORMATION CARD

You Can Use Automatic Insertion Equipment

fi1K C S

1 THRU 8 POS IT ION DIP
SWITCHES AVAILABLE

Same Size as an I.c.!

8 POSITION DIP SWITCHES
1 ea. 51.95 100 ea. 51.30
10 ea. 51.60 1000 ea. 5 .95

Incl ude $2.50 For Shipping

ELECTRONICS
CORPORATION

SEMICONDUCTOR PARTS AND PRODUCTS

1043 N. STADEM DRIVE
TEMPE, ARIZONA 85281

Call or Write for FREE
Semiconductor Parts & Products Catalog

L~JJ¥j]~ [Pi ~~ffi\[N] [Pi~~~ffi\[Pic [}={] ~

~ [N] @ ~ [N]~~[Pi ~ [N]@ ~o~(Q)

WORLD'S SMALLEST DIP SWITCHES

(J)
o
Zoa:
~o
W
-l
W

o
o
-ca:
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BUILD IT! FIX IT! WITH SHACK®PARTS
Low Prices! No Minimum Order! No Mail Order Delays!

»
lJ
JJ
r=

Receiver
Transmitter

Cat. No.

276-1629
271-1605
276-1622
276-1603
276-1604

276-1653
276-1654

276-1620
276-1651
272-802

276-1617
276-1652

1995

1695 Set

Archer®Paks
Only 198 Each

Archer Pak

1/4 -WaU, 5% Resistors
39¢Pkg. of 5

f--=:--.......-=---:-:---,

25 1N4000·Series Diodes
5 Optocouplers

50 Silicon Diodes
8 Digital ICs

20 Electrolytic Capacitors
15 Silicon NPN Transistors
6 Linear ICs

25 Assorted Zener Diodes
12 Potentiometers
20 Assorted LEOs .
15 All-Purpose NPN Transistors
15 PNP Transistors

Helps you choose a replacement radio . Detailed
instruct ions for installation and removal in 1975­
1982 American cars, light trucks, and many im-
ports. 101 pages . 62·1331 Sale 1.95

OVER 8800 LOCATIONS WORLDWIDE

Digital Logic Probe With
Tone and LED Indicators

Overload and Polarity Protected
The fast way to " peek inside" TTL; LS and CMOS
digital circuits. Color-coded LEOs indicate high,
low or pulsed states. Simultaneous tone output
frees your eyes. Min. detectable pulse width : 50
ns. With user's tips. 22·302 19.95

Auto Radio
Installation
Guide

Save 5100
Reg. 2.95

195

Ideal for wireless remote
contro l of toys, mode ls
and more. Prewired. Re­
quire just a few low-cost
components to make a
complete system. Four
functions. Receiver con­
trols two DC motors di­
rectly. 27.145 Mhz. See
Forr est Mims column,
Janu ary Co me ute rs &
Electronics. WIth data.
277-1012 . . . Sel..16.95

.49

.59

.69

.69

.79

.79

.89

.99

.49

.59

.69

.69

.79

.89

.99

1.59
.89

3.59
1.59
1.99
3.49

.89

.99
1.59
2.49
2.99

Each

Each

2.99
1.39
1.49

.79

.99
1.29
1.89

Each

3.19
1.09
2.99
1.59

Each

Cat. No.

276-1714
276-1713
276-1712

276-007
276-038

276-1711
276-1715

Cat. No.

276-703
276-1731
276·705
276-706

35 272-1026
35 272-1027
35 272-1028
35 272-1029
35 272-1030

16 272·956
16 272-957
16 272-958
35 272-1024
35 272-1025

35 272-1032
50 272·1044

(Quad)
(Quad)
(Quad

35 272-1012
35 272-1013
35 272-1014
35 272-1015
35 272-1016

35 272-1017
35 272-1018
35 272·1019
35 272-1020
35 272-1021

PC-Mount Leads

(Single)
(Dual)
(Quad)
(Dual

35 272-1022
50 272-1046
50 272-1047
50 272-1048

WVDC Cat. No.

WVDC Cat. No.

T pe

T pe

Electrolytic Capacitors
Axial Leads '

Audio Power Amplifiers

LM383ITDA2002
LM386
TA7205AP
LM380

4.7
10
22
47

100

~F

22
47

100
220
470

~F

220
470

1000
4.7

10

1000
100

220
470

1000
2200
3300

Coil Cat. No.

5 VDC, 20 milliamps 275-232
12 VDC, 11 mill iamps 275-233

TL084
LM3900
LM339

741
MC1458
LM324
TL082

4700
470

1000
2200

Approx. 1" x 5" 6 '~ PC·mou nt pins. Contacts rated
1 amp at 125 VAC. Low-current coils.

Compact SPST Reed Relays
NEW!

149
Each

Ceramic Disc Capacitors
Low 39~ Pkg .
As of 2

For RF, Bypass and Coupling Applications. Hi·Q.
Moisture·proof coating . 50 WVDC minimum.

pF Cat. No. Pkg. of 2 pF Cat. No. Pkg. of 2

4.7 272-120 .39 .001 272-126 .39
47 272-121 .39 .005 272-130 .39

• 100 272-123 .39 .01 272-131 .39
220 272-124 .39 .05 272-134 .49
470 272-125 .39 .1 272-135 .49

!ladle Ihael(

.59

.59

.69

.99

.99

.99
1.79

.79
7.95

1.29
1.99
2.19

.59

.59

1.59
.79

1.49
.89
.79

1.19
.79
.89
.69
.99

Each

16-Pln

.89
2.79

1.59
1.59
1.59
1.59
1.59

Each

Each

276-2035
276-2062

276·2068
276·204 1
276·2043
276-2057
276-2058

276-2048
276-2051
276·2055

276-2059
276-2060
276-2061

276·2029

Cat. No.

276-2007
276-2009
276-2010
276-2016
276-2017

276-2020
276-2023
276-2027
276-2030
276-2032

Cat. No.

Cat. No.

276-1740
276-1778

276-1770
276-1771
276-1772
276-1773
276-1774

UJT
NPN
NPN
NPN

NPN
NPN
PNP
NPN
NPN

NPN
NPN
NPN

NPN
PNP
PNP
NPN
PNP

PNP
NPN
PNP
NPN
NPN

N-FET
N-FET

+ 5 VDC
+ 12 VDC
+1 5 VDC
-5VDC

-1 2 VDC

Adiustable

Fixed Output

Oto 40 VDC
1.2to 37VDC

Type

Type

7805
7812
7815
7905
7912

T e

4000-Series CMOS ICs
With Pin-Out and Specs Lt: 79~

MU4891

2N3819
MPF102

4001 276-2401 .79
4011 276·241 1 .79
4013 276-2413 .99
4017 276·2417 1.49
4023 276-2423 .99
4049 276-2449 .99
4066 276-2466 .99

TIP3055
MPS2907
MJE34
2N3053
MPS3638

MPSA06
MPSA13
MPSA42

T pe Cat. No . Each

TIP120
2N3055
MJ2955
2N4124
2N4401

7400 276-1801 .59
7404 276-1802 .79
7408 276-1822 .79
7447 276-1805 1.19
7490 276·1808 .89

2N1305
MPS222A
PN2484
MPS3904
TIP31

2SD313
2SC945
2SC1308

Type Cat. No. Each

TTL Digital ICs
With Pin-Out and Specs

A DIVISION OF TANDY CORPOR ATION

LM723
LM317T

Special Audio ICs Operational Amplifiers Radio Control Modules
Save ' 2

tI r r 1 Reg . 6.99

599 28·Pln 499
AY-3-1350 Melody Synthesizer. 28 bui lt-in tunes!
NMOS. Ideal for doorbe lls and musical funboxes.
Pre-proqrarnrned with Yan kee Dood le , Blue
Danube, Star Wars , America, Beethoven 's 5th ,
other favorites. You can add a PROM and create
your own . With data. 276-1782 5.99

NE572 Audio Compressor/Expander. Two
channels, either can be used for compression or
expansion . Dynamic range greater than 110 dB.
Idea: for hi-f noise reduct ion, commun ications
speech processing . With data.
276-1781 Sale 4.99

Voltage Regulator ICs

Prices apply at participating Radi~ Shack stores and dealers
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STATIC RAMS

21111 256x4 145Onl} 1.90
51111 256x4 45Onl} (cmol) 3.90
2102-1 1024x1 45Onl) .88
2102L-4 1024x1 (45Onl) (LP) .98
2102L-2 1024 x1 (25Onl) (LP) 1.45
2111 256x4 (45Onl) 2.45
2112 2561 4 (45Onl) 2.95
2114 10241 4 (45Onl! 819.90
2114-25 102414 250nl 819.95
2114L-4 1024141450ni (LP) 8N1.95
2114L-3 102414 (3OOnl) (LP) 8112.45
2114L-2 1024 1 4 (2OOnl) (LP) 8112.95
2147 40961 1 (55nl) 4.90
TMS4044-4 40961 1 (45Onl) 3.45
TMS4044-3 40961 1 (3OOnl) 3.95
TMS4044-2 40961 1 (2OOnl) 4.45
MK4118 1024 18 (25Onl ) 9.90
TMM2Il16-200

204818 inll
4.10

TMM2Il16-15O 204818 150nl 4.90
TMM2Il16-100 204818 l00nl) 6.10
HM6116-4 204818 ns) (cmol) 4.70
HM6116-3 20481 8 (15Onl) (cmol) 4.90
HM6116-2 20481 8 (12Onl) (cmOlj 8.90
HM6116LP-4 2048'18 (2OOnl) lcmol (LP) 5.90
HM6116LP-3 2048,8115Onl) cmOI)(LPj 6.90
HM6116LP-2 20481 8 120nl) (cmos)(LP 9.95
z.&132 40961 8 (3OOnl) (Qllat) 33.95

LP - Low Power Ostal - Quasi-Static

DYNA~IC RAMS
TMS4027 4096x1 (25Onl) 1.95
UPD411 4096x1 (3OOnl) 2.95
MM5280 4096x1 (3OOnl) 2.95
MK4108 8192x1 (2OOnl) 1.90
MM5298 8192 x1 (25Onl) 1.80
4116-300 16384x l(300nl) 8110.75
4116-250 16384x1(25Onl) 8110.95
4116-200 16384x l(200nl) 8111.95
4116-150

163841 1inl!
8113.95

4116-120 163841 1 120nl 8/28.95
2118 163841 1150nl (5v) 4.90
4164-200 655361 1 nl) (5v) CAll
4164-150 655361 1(15Onl) (5v) CAll

5V - lingle 5 volt l upply

EPROMS
1702 25618 (lUI) 4.45
2708 1024 18 (45Onl) 3.90
2758 102418 (45Onl) (5v) 5.90
2n6 204818 (45Onl) (5v) 3.90
2n6-1 204818 ~nl) (5v) 5.90
TMS2516 204818 45Onl) (5v) 5.45
TMS2716 204818 (45Onl) 7.90
TMS2532 409618 (45Onll (&v) 5.90
2732 409618 ~nl (5v) 4.90
2732·250 409618 5Onl) (5v) 8.90
2732-200 40961 8 ~nl) (5v) 10.95
2764 81921 8 45Onl) (5v) 9.90
2764-250 819218 (25Onl) (5v) 13.95
2764-200 81921 8 (2OOnl) (&v) 23.95
TMS2564 819218 (45Ons) (5v) 16.95
MC68764 8192 1 8 ~nl) (5v)(24 pin) 38.95
2m8 1638418 II Call

5v - Single 5 Volt Supply

74LSOO
74lS00 .23 74lS92 .54
74lS01 .24 74lS93 .54
74lS02 .24 74lS95 .74
74lS03 .24 74lS96 .88
74lS04 .23 74lS107 .38
74lS05 .24 74lS109 .38
74lS08 .27 74lS112 .38
74lS09 .28 74lS113 .38
74lS10 .24 74lS114 .38
74lS11 .34 74lS122 .44
74lS12 .34 74lS123 .78
74lS13 .44 74lS124 2.85
74lS14 .58 74lS125 .48
74lS15 .34 74lS126 .48
74lS20 .24 74l S132 .58
74lS21 .28 74l S133 .58
74lS22 .24 74l S136 .38
74lS26 .28 74lS137 .98
74lS27 .28 74lS138 .54
74lS28 .34 74lS139 .54
74lS30 .24 74lS145 1.15
74lS32 .28 74lS147 2.45
74l S33 .54 74lS148 1.30
74lS37 .34 74lS151 .54
74lS38 .34 74lS153 .54
74lS40 .24 74lS154 1.85
74lS42 .48 74lS155 .68
74lS47 .74 74lS156 .68
74lS48 .74 74lS157 .64
74lS49 .74 74lS158 .58
74l S51 .24 74lS160 .68
74lS54 .28 74lS161 .64
74lS55 .28 74lS162 .58
74lS63 1.20 74l S163 .64
74l S73 .38 74lS164 .68
74lS74 .34 74lS165 .94
74lS75 .38 74lS166 1.90
74lS76 .38 74lS168 1.70
74lS78 .48 74lS169 1.70
74lS83 .59 74lS170 1.45
74lS85 .68 74lS173 .58
74lS86 .38 74lS174 .54
74l S90 .54 74lS175 .54
74lS91 .88 74lS181 2.10

CIRCLE 99 ON FREE INFORMATION CARD

74lS189 8.90 74lS363 1.30
74lS190 .88 74LS364 1.90
74lS191 .88 74lS365 .48
74lS192 .78 74lS366 .48
74lS193 .78 74lS367 .44
74lS194 .68 74lS368 .44
74lS195 .68 74lS373 1.35
74lS196 .78 74lS374 1.35
74lS197 .78 74lS3n 1.35
74lS221 .88 74lS378 1.13
74lS240 .94 74lS379 1.30
74lS241 .98 74lS385 1.85
74lS242 .98 74lS388 .44
74lS243 .98 74lS390 1.15
74lS244 1.25 74lS393 1.15
74lS245 1.45 74lS395 1.15
74lS247 .74 74lS399 1.45
74lS248 .98 74lS424 2.90
74lS249 .98 74lS447 .36
74lS251 .58 74LS490 1.90
74lS253 .58 74lS624 3.95
74lS257 .58 74lS640 2.15
74lS258 .58 74lS645 2.15
74lS259 2.70 74lS658 1.85
74lS260 .58 74lS669 1.85
74lS266 .54 74lS670 1.45
74lS273 1.45 74lS674 9.60
74lS275 3.30 74lS682 3.15
74lS279 .48 74lS683 3.15
74lS280 1.95 74lS684 3.15
74lS283 .68 74lS585 3.15
74lS290 .88 74lS688 2.35
74lS293 .88 74lS689 3.15
74lS295 .98 74lS783 23.95
74lS298 .88 81lS95 1.45
74lS299 1.70 81lS96 1.45
74lS323 3.45 81lS97 1.45
74lS324 1.70 81lS98 1.45
74lS352 1.25 25lS2521 2.75
74lS353 1.25 25lS2569 4.20

6500
lMHZ

6502 . : • . . . • . . . • •.• • • . . . •. . ..• . . • . . . • . 4.90
6504 • •• . . • • . . . . • .• • . . . . • . . . . • . • • . • . • . 6.90
6505 •. •.. . • .• • . •• ••• . . • • . •. . • . •• . •.• . 8.90
6507 • . . . • • • . . . . . . • . . . • • . . . . . • . • • .• . • . 9.90
6520 ... . . ••.•.. . .•••. . •• . • •• • .• •.• . • . 4.30
6522 • ... .. .. • . . . •••• .• • . . • . • .. • .• .•• • 7.90
6532 • .•. . • •.. • . . •• •• . . . • • • • . •.• •• • ... 9.90
6545 21.50
6551 . .. . . •• . •. . . . . .. ..• • . • • . . . . • . • .• 10.85

2MHZ
6502A . . . . • .. • . . • • • • . . . • . . •.• •. • • .. • • . 6.90
6522A . • ••. . .• •. • • • . . • • • . . •.. • . •. •. • • . 9.90
6532A . . • • .. • • • . . . • • ...• •. • • . •. • • • . •• 10.95
6545A ... . • . • • •.•• •. • . .• • .• . • . . .. . . •. 26 .95
6551A 10.95

3MHZ
6502B .. • • . .• • .. . . ••... • .. • . .• . • ... •• 13.95

6800
68000 ••• . . . .. • • . ... • •• . . • . • . . • .• .• • . 58.95
6800 •• . .• ••.. .. . . .• • . •.. .... . • .•. • ..• 3.90
6802 . . . • • • . . . . . . . • • • . . • . .• . .• • • • . . . • . 7.90
6808 . . • • . . • •. ... .• . • . • . . • • .• . • . • •. • . 12.90
6809E • • . . . • • . . . • . • . • . • . . • • . • • . • . • . • • 18.95
6809 • . • • . . • . . . .•• . • . . . . . • • . • . . • . • . • . 10.95
6810 • • •. . . •• . . .. . . . • . • .. • • . • . . . • . . . .• 2.90
6820 . • •• . .•• •. • •. • .• . .•. ••. . • • . • •.. .. 4.30
6821 .. . • • . ••••. . . . •. . .•..• . • •. • . •. ... 3.20
6828 ... • • •.• • •. ... • • . .• •.•. .. ... • • .• 13.95
6840 . . • • • . • • • . ... . •. ..•. . • . • • . • . • . . • 11.95
6843 ... . . •• . • ... ..••.. . • . • • .• . .• . •.• 33.95
6844 • . • . . • . . . • . . . • • • • • . . . • . . • . . • . • . • 24.95
6845 • • • . . • . . . • . . . . . • . . . . . . . . • . . • . • . • 13.95
6847 .•• . . • . . . . . . . . . • • • • • . . • . • . . • . . . • 10.95
6850 .. • . . • . .• • . . . . • • . . .• • • • . • . . • .• . • • 3.20
6852 15.70
6860 . . . • .• • . •. . .. . .• . •.• . .•.• •. • . • . . • 9.90
6862 .. . • • . • • . • . . • • . • . • • • •. • • .• •• • . • . 10.95
6875 ... •. . •.. . . . . ..•.•.. • . .. .• . • .. . .. 6.90
6880 ... . . . • •. . .. • . . . . • .. • . •• • • •. •. •. . 2.20
6883 . . . . . . • .. •.. . .. • . • . . . .•.. • . • ... . 21.95
68047 .. •• . . • . . . •• • .. .• . . . . . • . •• • • . • • 23 .95
68488 • • . . .•• . .. • •• . •.• .. • . • • .• . •. . • . 18.95

6800 1MHZ
68800 • • • .• •. . . • • •• .• . • .• • . . • .. • ••.• . . 9.95
88802 •••. •. . . •• .. . .. • • •• • . • •.. . •..• . 21.25
68B09E . • • . • • .. •• •• .. . • . .. •. • . . • . . . . • 28 .95
68B09 . . • • . . • ... • • • ...•. . . • . • • . • .. . .• 28.95
68Bl0 . . • . . •• . ... • • . . . . . . .• . . . . •. • . . • . 8 .90
58B21 . . • • .• • . . . . • •. . . . .. . • .• . .• . • . . • . 6.90
68845 ...• • . . • • . .. • •. • •••.•. . •.. . . • .• 18.95
68B50 • . . • • . .• .. . .• .• • . • . . • . . • . . .• • . • • 5.90

8000
8035 • • . . .• . . . . • . . . . • . • • • . .• . • • . . . . • . . 5.90
8039 ••..••... • . . . .• . ..•..• . . .• .• .. • • • 6.90
INS-8080 .•• . .. • ... .• . . ... . • •.•• . • . • . . 16.95
IN5-8073 • • • . • . . . .. •. • • . . ....• .• . . • . • 49 .95
8080 . . . . .•. .• ... . ••. • .. . . . . . • .• .••. •• 3.90
8085 . . . • • • . . • • . . . . • . . .. • . . . . • • •• . • . . • 5.90
8085A-2 . .• ... •. ...• •. ..• • . • .• • .• . • • . 10.95
8086 . • . . . • . .•• . . . . • . • •• • .•• . • . • • . . .• 28.95
8087 ... • . . ••... . ••. . . •.....•• .•. •. •. CAll
8088 • • • . . • . . .• • . • . . • • . . • . . . . • • . . . • . . 38 .95
8089 • • • . . • . . . • . • . . • • • . • • • • . . . . . • . • . . 88 .95
8155 . • ... • . . . .. . . . . • •..• . . • .. ..•.•. .. 6.90
8155-2 • . ••.• . . .. . . . •• • . .. . • . •• • • . . • . . • 7.90
8156 • • . .. • . • . . .. •.••. • .• . . • .• .•. • • . .. 6.90
8185 • • . . •• . .. . . . . .• . •• .•• . • . • . . . • • . . 28 .95
8185-2 •.. . • .• • . ..• . . ..• .•. • ..• • ..• • . . 38 .95
8741 . •• . .• . . .• . . .. . . .• . • • . .. . • ...• . . 38.95
8748 .. • .. • . . . • .••. . . . •. . • .. . . • . . .• . . 49.95
8755 •• . . . • . . . . .. . . . . . . . • • .• . . . . . . • . . 23.95



The Flip Sort Plus™
The Flip Sort Plus™ adds new dimensions to
storage. Designed with similar elegant lines as
the or ig ina l Fli p Sort™ , in a t ransparent
smoked acrylic .The Flip Sort Plus" has a stor­
age capacity of over 100 diskettes and has all
the outstandi ng features you have come to ex­
pect from the flip sort Family. 24.95 each

BOColurnn Card 129.95
16 KCard 42.50
Fan 38.95
Power Supp ly . . . . . . . . . . . . . . . . . . . . . . . . . . 84.95
RF Mod . . .. .. .. . . . . . .. . . . .. . .. .. .. . . . . 24.95
Joy Stick (Apple II) 29.95
Paddles Apple 9.95
zao Card . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 129.95
SCRG Switch ¥--Slot .. . . . . . . . . . . . . . . . . . . . 19.95
Padd le Ada pple . . . . . . . . . . . . . . . . . . . . . . . . . 24.95
Extend-ASlot. . . . . . . . . . . . . . . . . . . . . . . . .. 195.95
Disk Drive 224.95
Controller Card 69.95

APPLE ACCESSORIES

2100 De La Cruz Blvd .
Santa Clara, CA 95050

1·99 100
8 pinST .12 .10

14pln ST .14 .11
16 pin ST .16 .12
18 pinST .19 .17
20 pin ST .28 .26
22 pin ST .29 .26
24 pin ST .29 .26
28 pin ST .39 .31 Cooling Fan40 pin ST .48 .38
64 pin ST 4.20 call

ST ~ SOLOERTAIL
8plnWW .58 .48

14 pln WW .68 .51
16 pln WW .68 .57
18pln WW .98 .89
20 pin WW 1.04 .97
22pln WW 1.34 1.23
24 pin WW 1.44 1.30
28plnWW 1.64 1.44
40 pin WW 1.94 1.75

WW ~ WIREWRAP
16 pin ZIF 6.70 ca ll
24 pin ZIF 9.90 ca ll
28 plnZIF 9.95 ca ll

ZIF - TEXTOOL (Zero Inse rt ion Force)

RESISTORS

DIP SWITCHES
4 POSITION . .. . . . • . . • . . . . .. . . . . • . . • . . . . .84
5 POSITION ... • . . . . . • . . • .. • . . • . .. . . . ... .89
6 POSITION .. .. • .. . . . . . • . . • . . . . . • . . • . . . .89
7 POS ITION 94
8 POSITION 94

ICSOCKETS

14 WATT 50 CARBONFILM ALL STANDARD VALUES
FROM1 OHM TO 10 MEGOHM

50 PCS. • . . • •. • .... • ... . . • . •.. . •... .... 1.25
100 PCS . . .• . . • . . . . • . . . . . . . • .. . .. •. . • . . 2.00
1000 PCS... .. • . . • . •. .... • . •. . .•... .. . 15.00

BULK DISKETTES
51/4" DISKETTES

ATHANA OR NASHUA
SSSD .. . • ....... . . •••. •.. . .. . •... . • •. 18.95
SSOO . . . . .. ••.• •. •. • • ... . . . •... . . . .. 22.95
OSOD . • . .•..• . .. • . .. • . . •..• . . .. • •. .. 27.95

51/4" DISKETTES
NO LABEL

SINGLE SIDED DOUBLE DENSITY
(WITH JACKETS AND HUB RING)

Pack 01Te n $ 16.95
Pack 01100 $149 .00

CRYSTALS
32.768 khz .. . •. • .. . . .• ..• .. • .• .. • .. •. . • 1.90

1.0 mhz •. • . . . .. .. . . •. .. • •.. •. . .... . . . 4.90
1.8432 . •... .. . . .... • . . .. •..•.. •.... .. 4.90
2.0 . . . • . . . . . . .• . . . . . . . . • . . .. • •. • . . . . 3.90
2.097152 ... . . . . •..... . . . ......•. • • . . . 3.90
2.4576 . •.. . . • . . ... •. .. . . .. •. . • . . •. • • 3.90
3.2768 . •..• . • ... . . • .. •. •..•. • •. •.. .. 3.90
3.579535 .• . . •. . ......•. . • .•. .• . • • . . • 3.90
4.0 . •..•. •.. •... . . • . . •.• •.•. . • . • • . • • 3.90
5.0 .. • •. .. . . • .... .• . • . . • .. ... . . ••... 3.90
5.0688 • . . . . . • . . . . . • . . .•• . . . . . • . • . . • . 3.90
5.185 ..•. •... . .. . ...... • • • . ... .. • •. .. 3.90
5.7143 . . . . . . .. . . . .. • . . .. ••. •. . • . . • . • • 3.90
6.0 . .. • •. . .·.. . . . . . • . . . . • .. • . . .• .. .. • 3.90
6.144 • . • • . . . . •... . . • . . . . • . . . . . . . . • . • . 3.90
6.5536 • •• . . . . . . . . . • . . ... • . • .. .. . . . . • 3.90
8.0 . • . . • .. .. . .. . . .•.. •.. . . . . . •. . . . .• 3.90

10.0 • ••.. .. . . .... • . .• •. • .. • ..•. .. . .. .• 3.90
10.738635 • .. . . • .. •.. • . . . . . • . • • .. • . . . .• 3.90
14.31818 ...• •.•..... • . . ... • . • . . •..•... 3.90
15.0 ....... • . . •.. .. . • . . •.. .. • . . •. • •. .• 3.90
16.0 . .... •. • . . • ... . . • . . •.. . . •. . • •. ...• 3.90
17.430 • . . . . . • .• . . . .. • . . • . . . . • . . • . . • . . • 3.90
18.0 . •.. .•.. ..... ... • . .• . . • . . . . . .. . . .• 3.90
18.432 • . . . .. • . • . . . . . . . . • . . . . . . . . • . • . . • 3.90
20.0 •• • . • .. . . .. • • .. • .. •.. . .. . . . •. • .. • 3.90
22.1184 . . . . . . .. . ... . • ..•..•. . ... .. .. . • 3.90
32.0 • • . .. .. . . . .. ... •. . • . . •. • . . .. . • . . • 3.90

Z-80
2.5 Mhz

Z8G-CPU . •. . .. .• .. .•.. •. • •• . . • • •. ... .. 3.90
Z8G-CTC ... •. • .• • .. . .. •.• •• . .•• •• .. . .. 4.45
Z8G-DART .•• .•.••. . . • •• . • .• .. . .. • .. . • . 9.95
Z80-DMA • . . • • . . • • . . . • • . . . . . • • • . . . . . • 13.95
Z8G-PIO .. . .. •. . ••. . . • . . . . .• • •• • . • • .. . 4.45
Z8G-SIO/0 •. . . . • . . • . . . • . • . . . • • • . . . . . . . 15.95
Z8G-SI0/1 • . . • .• . . • . • . • . • . . . • • . . . . . .• . 15.95
Z8G-SIO/2 • . . • . . . . . • . . . . • • . . • • . . . . . . • . 15.95
Z8G-SIO/9 ...•. •....• ... • • . •• . . . . . . . • . 15.95

4.0 Mhz
Z80A-CPU .• • .• .. . .... •.. . • . . . •••. • • . •. 4.90
Z80A-CTC • • . . • . . • •.. . .. .. . .. ••• •. • • . .. 4.90
Z80A-DART . .•. • . . • • .. .. . . . . •• •• • . . .. . 10.95
Z80A-DMA .. •.• . . • ...... .. . •• • ... . . •. 15.95
Z80A-PIO ... •. •. •• ... . ..... •• •. ... . • .. 4.90
Z80A-SIO/0 15.95
Z80A-SI0/1 ..• . • • . . .. ... . • •• •.. , • • . . • . 15.95
Z80A-SIO/2 . . •. • • ... . • . . . • •• ... . • • . •.. 15.95
Z80A-SIO/9 15.95

6.0 Mhz
Z80e-CPU • .•• • . . . • .. . • • . . • • . . . . • . . • • 12.95
Z80e-CTC . •. •. • •..•... •. • •• ... • • • •.•. 12.95
Z80e-PIO • •. • . • . . .• . . . • . . ••• • . . • • . • . • 12.95
Z80e-DART • ...• . .. •. . . •.. • • ••. . .. •..• 18.95

INTERFACE
8T26 • . . . . •. • . . . • . . . . .• • . . . .. ... . . . • . . 1.54
8T28 • . . . . • . . . . . .. •• . . . . • • .• .. . . . . . ... 1.84
8T95 88
8T96 • • . . . • . • . . . . . .• . . .. . . . • ... . . •• . • . .88
8T97 . . . . . • • •. . . . . •• . . . . . . . •.. . . .• • .. . .88
8T98 . . ... • • • . . . . . •• . . .. . .. • .. . . . ••. . . .88
OM8131 . . . • . • . . . . . • • . . .• .. . • ..• . . . . . .. 2.90
OP830 4 • . . • . • • . . . • • • . . • • • . . • . . • . . • . . • . 2.24
OS8835 . . . • .. • •. ... • . • •• •.. •. •• . • . . •. . 1.94
OS8836 .. . . ... • . ...•. . ••• .. . • .• . ... . • . .98 ..,j

ZILOG
Z6132 . . . . • . .. . . .• .. .• .. . . . • • . . . •.. • . 33.95
Z8671 . .. . ••. • ... •. . • • ••.. . • . . . . • . . •. 38 .95

UARTS
AY3-1014 .. • .. • . .. . . . • ..•. . . . . .. .. •.. . . 6.90
AY5-1013 .. • .. • . .. .. . . . .... . • ..... • .. . . 3.90
AY3-1015 .. . •. •... . .. . . .. . .. . ... . . • • . .. 6.90
PT-1472 •. .• . ••... . •...... . • • . . . . . . • . • . 9.90
TR1602 • . . .. • • . . . . • .• . . •• .••. . • . .• . .• . 3.90
2350 • . • . . • . . . • . .. •. • . . .• . • • . . . . . • . . . . 9.90
2651 . •. .. • . • •. . ..• . . . .• . . . • ... . .. •. •. 8 .90
TMS6011 . .• . • • . . . . • . .. . • . .•... . . . . • . • . 5.90
IM6402 . .. •. •.....• • . . . . . . .. • .. • . . • • . . 7.90
IM6403 . . . • . . • . . . .. . . . . • • . . . . . . . . . • . • . 8.90
INS8250 . .•.. • • ..... . .. •• . . •. . . . . • • . •. 9.95

8200
8202 . •.. . . • •• .•... . •• . . ..• . .• • • . . .• . 23 .95
8203 .. . .. . .• • . • . . . .. • . • . • .. . • . •. . . • . 38 .95
8205 . .• • •. .. • ••. .. . .• .. . . .. . .. • . . . • .• 3.45
8212 .. .. . .• • . •. • •.. • . .. .... . •• . . .• .. . 1.75
8214 . . . .. •• . .. • •. . • •• . . .. • .• ... . .. • .. 3.80
8216 • .. . .. . ... . .• •.• • •• •.•. ... . • • • .• . 1.70
8224 •. . . ... .. ... • . ••• •..... ... . .. . . •. 2.20
8226 .•. . . . . . . ... . . . . • • • • •.• . . . • . . .. .• 1.75
8228 ••. .. . .. .. . . . • . .• . .. •.•.. . • .. . . .• 3.45
8237 . . • • •. .. • . • • . ..... . ..•• ... . . • .• . 18.95
8237-5 . • . •. . ... . ...... ....• . • . . . . . . • . 20 .95
8238 . . . • . .. .... • . . • • • .. .. •. • •. . . • .... 4.45
8243 . . .... •••.•• . . • •• • ... • . • • •• •. . . • . 4.40
8250 . . . .. . • • •...•. • . • • • ... . • • • • •. •. •• 9.95
8251 • .. .. .• •. . .. • • . . • . •• • . . . . ••. • . . • • 4.45
8253 • . . . . . .. .•. . • •. .. . .•• .• . . . .. .. • .. 6.90
8253-5 .. . .. •..•. .• . .•• . . • • . • • .. . .. . . . • 7.90
8255 . . . . . .... . . .. . . . • . . . • •. . • • . . . . . . 14.95
8255-5 .. . .. • • . • .. . . .. . . • ... .• • . . . .• . 18.95
8257 . . .. , • . . • . • . . . . . • . . .• .. . • . . . . . • . • 7.90
8257-5 .. .•..•... • • .. .• • . .... • • •.•. • . • . 8.90
8259 • .. . • . . • . . • .• . • . .. .. . . .• • • • • • ... • 6.85
8259-5 . • • • . .•. •. • .. . .... . .. .••• • •• • •.. 7.45
8271 •• . . .• •.• . . .• • . . .. . . .. . . . . • . . . • . 38.95
8272 ..... •• ..• . . .... . . ... . • .. • .. ... . 38 .95
8275 . ... . • •.... . .. ·.. •. ... •. . .. .. . . •• 28 .95
8279 . • . . •• . .. • . . . . . . • •. . . • . .• •. ...• • . 8.90
8279-5 .. . . . • • . • . . . . . . . .• • . . . • • .• . . • . . 9.00
8283 • . .. . . . • • . . .• •. •. ..•. . • • .. • . . . • . . 6.45
8284 • . . ..• •. . . . . . . . . . . . . . .. . . . . . . . • . 14.95
8286 . . ...• •. . .• . . • . ... •. . .. . . .... .•.• 6.45
8287 . . . . . . . . . . • . . • • . . . •.•. . . .. . . . . • . • 6.45
8288 ... .. • • .........• • . . . . . . • •.. ...• 24.00
8289 • • . . . • • . . .• .....• •.. . • .. •• .. ... • 48 .95

DISC CONTROLLERS
1771 . •. . • • •• •• . ..• • . . . . •• • ... . . . ... . 15.95
1791 .• . . . •• . •. ... • .. .•.. .•... • •• • • . • 23.95
1793 . . . . . • •.•.. .. •. .. • . . . • . .. • .. • • . • 25.95
1795 • • . . . • • . • . . . . • . . . • . . . . . . .•• . • • . • 48.95
1797 • •. . .• . . • . . . . • . . .. • • • . . • . . . .• .• . 48.95
2791 • • . . . • . . • . . . . . . . . . .••• . . . • . . . . .. 53 .95
2793 • • ...• • .• . .. . • . . . .. . • . . • . • .. • • • . 53.95
2795 • . . . . .• . • .. . . . . . . . .. • .. .• •.. • . • . 58 .95
2797 • • . . . . . .• . . . . .• . . . .. . . . . . • . . ..• . 58 .95
6843 • .. . . ...•. . ... . . . . . . . . . • . • ..• . . . 33 .95
8272 .• . ... ... . .. . ... • . .. • . • • • • . . .. • . 38 .95
UPD765 . . ' 38 .95
MB8876 . . .. . . . ... . . . • .. •.. •• • •. . •. • . 28 .95
MB88n . • . . .. • . . . . . . • •. • •. ••.•.... • . 33 .95
1691 . . .. .• • . . • • . . .. . • . • • •.• . • .. • . . .. 16.95
2143 . • . . . . ... .•. •. • . . .. . • . . .. .• .. . . . . 17.95

L... CIRC no C RD ---'



SEI I 641 Academy Drive • Northbrook, Illinois 60062, ne. For in formation (312) 564 -0104 • To order outside Illino is 1-800-323-1327

R.F•
MODULATOR

Combine both audio and video output onto
channel 3 or 4 of your T.V. set ,Single J.C. chi p
(Me 1374) makes for quick and easy assembly .
Single adjust ment contro l! A must for every
VIdeo record ing or computer enthusiast.

VH-O Kit ••• . . .. . . . . • • $19.95

• 3'h d~it LCD meter
• Input impeclence 20 Ohm
• hFE measurement
• DC .5'11:1 accuracy
• DCA up to 10 amps
• Leads and battery incl uded

MIC-3300A . . . . .. . . . • • $59.95
Carrying Case . . . • . . • • $ 9 .95

PHILIPS ~VARACTOR TUNER
Comes With adapto r board ,

to.. dlr8Ct./y re.place Mll sum. i I ~t unert Can use ttus WIth any· ,
board drrlled for Mltsuml! •
HIgh gam and phenomen al
picture quality.

Speciticatlons: • Freq. Range: UHF 470- 899
mHz • Outpu t : Chann el 3 • Inpu t: 75 ohm
• Gain : 18 dB

ELC 1045 • . . • .. . . . . . • . $23.95

DIGITAL
MULTIMETER

UHF TV PREAMP

S 8 FEATURES:
UHI 0 "'"' _ 25 dB gai n!

... Owl _ Kit

You r reception will dr amat icall y improve! Thi s
unit will enable you to pull in signals you never
knew were there! For both indoo r and out door
use. Inpu t and output impeda nce 75 ohm. No
adjustment! Easy assembly.

JH-O Kit . ..... . .• . .. . • $23.95

STEREO AMP KIT
160 Watt Total 80W + 80W

INFRA-RED
REMOTE CONTROL

SWITCH KIT
Inf ra-red Remote Con­
t ro l SWItch ca n be used
to cont ro l appliances
up to 500 w.

The T K-4 1 has effec ti ve control up to 10
met ers , No ante nna needed . Features latest rc
co ntroller wt ll ch exclud es interferences from
lig ht or AC pulse signa l

TK-41 KIt. .. • . . . .. . . . . $24.95

Tr.n.torm.r
(opUoNlI)

$!l.95

Thi s is a soli d state all t ransistor circuit ry on
boa rd stereo amplif ier. Power output empl oye

~.~~g~e~~ tt;:~c.g~n,z ~~I~~~tgC :~a~s~~~.
Power supply requires 3) VCT 2 amp " FMR.

TA-802

$39.95

LOW TIM DC STEREO
PRE-AM KIT TA-2800

Incorporates . ..te of D.C , design th.t gins a
frequency respon ..l rom OHz·100KHz+ .5dS.
• Feat ures to ne d efea t switch. lou dness,
treble, midrange, bass, balance . • Contains
quad BiFet op-am p to develop T.H.O.of .005 %
at rated o utput . Input sensrtivity : phone 2.5
MV tuner, aux, tape play 100MVl 100K . Power
supply + 15 volt DC at .2A. Kit comes wi th
~8TI~~ea~~~e;~~PlY. atl yo u need is a 15-20

TA-2800
ONLY
$44.50
XFMR

$4.50 ea.

~...=-I'JI

~.-

• • _~-": - ~ ....... - - 1- r-~ ..
... . - " , ..

SOLID STATE STEREO
GRAPHIC EQUALIZER

PREAMP KIT

A very popu lar devi ce de­
sig ned to listen t o sounds &
voices thr ough rooms or 3
ft. th ick co ncrete wall s.
Pl ac e li st en ing sensor agai nsl wal l and
earphone in ear . Adjust vol ume con troll
Clearly hear things you may not want to!

CM-8 • •..•.....•... .•. $89.95

This new stereo level ind icator kit co nsists of
40 a-ector LED's to indicate sound level output
of your amplifier Irom ~57 dB to 0 dB . Com es
with an att ractive sil k screen prin ted panel.
Has sele ct or swit ch to allow float in g or
gradual outp ut indict ing. Kit includes all parts,
Front panel and power supply

TY-45 (Kit)

$34.95

SPY EAR
NEW 1------------1
KIT

Use with PS-3 Kit . Adds 20--25 db gain to boost
receptio n dist ance.

• Low Noi se
• H~h Gain
• Can be used with all exi sting stop sign

boa rd receivers!
• 1.9-2.5 gHZ Freq. Range

PS-4 (Kit) . • . . • . • . . . . • • $34.95

Microwave Preampl

• Commercia l grade co nstruct ion • Sturdy
Parabolic alum inum reflector antenna . High
gain 50 dBI. line of sight dist ance 45 miles!
• Compl ete system. power suppl y, cable, as­
sembled reflector antenna. and downconverter.
- Downcon verter mounted in att ractive cabinet .

90 day warranty on PS-51
PS5 Assembled • . .. $109.95

Kit Form • . • . • •• $ 79.95

SOLID STATE STEREO
REVERBERATION AMPLIFIER

Sped'IcaUons: • Tot al harmonic d istortio n

~K tQ:~i~"'.·:~~~~~l~~~a:'~~~~~~~
ation time 0 t03 sec . • Input 150MVl 50K ohm
• Max . input 'N . Accept s input fro m tape ,
phono. or aux .
Inclu des and LED Reverb Level di splay. Kit
comes with all electron ic components, trans­
form er and instruc t ions, and 19" rack mount
cab inet.

Model TA-2400 . ..•• •. $89.95

AMATEUR MICROWAVE
Receiver System
1.9-2.5 GHZ

MICROWAVE
RECEIVER
SYSTEM

Spldfk::atlon s: - Total Har rnomc Distort ion:
Less than 0.05% . Interm odu lation Distort ion;
(701-11.; 7KHz = 4:1 SMPTE Method) Less than
O _~ . Frequency Response: Overall 10HZ '"
100KHz +O.2cS-1dB. • AIAA CUf'\Ie Devia- I ~~::,~~..:...:..:...:..:...:...:...:...:...:..:..:.~~~~.r:-:-------------"1:tion : (Phono) +O.2dB. -<J .2dB' (30Hz ....... 15KHz) J-
• Channel separation (at rated output 1KHz)
• Phone. Tun er. Aux and Tape Monitor better
than 7OdB. • Input sensitivity and impedance
(1KHz for rated output) .
Phono: 2MV 47K o hms Aux; 130MV SOKohms.

:1---------------.., ~:::.: ~~~Vic~~~71~.~· 6~~o~301~V~~~
Slid e Cont roL Frequency S.od. : 315Hz:
G3H1.: 125Hz : 250Hz : 500Hz: 1KHz: 2KHz:
4KHz: 8KHz; 16KHz also with on panel selector
fo r Pnono . Tuner . Aux 1 and Aux 2. Power
Suppfy: 117 VAC. Kit comes With all electron ic
compo nents. transformer. instructio ns and a
19" rack mount type meta l cabinet.

TA-2500 (Kit) $119.00

20 STEP LED POWER
LEVEL INDICATOR KIT

CIRCLE 60 ON FREE INFORMATION CARD

NETWORK SALES, INC.
7400 74LSOO CMOS MISC. RIBBON CABLE CONNECTOR

These very popular 40 PIN ribbon

7400 .19 7473 .29 74L500 .23 74L5153 .55 4000 .29 4073 .29 9601 .75 cable connectors are used by a
7401 .19 7474 .33 74L503 .24 74L5154 1.85 4001 .25 4075 .29 9602 1.50 number of mfgs. of micros fo r inter-
7402 .19 7485 .55 74L504 .24 74L5157 .65 4002 .29 4076 .79 058640 .89 nal board to board terminations and
7403 .19 7486 .35 74L505 .25 74L5162 .69 4007 .29 4078 .29 8811 .89

I/O port connections .7404 .19 7490 .35 74L508 .28 74L5163 .65 4009 .39 4081 .29 058820 1.45
7405 .23 7491 .79 74L510 .25 74L5164 .69 4010 .45 4082 .29 IN58060 15.95 W/straln relief $1 .95
7407 .29 7492 .55 74L511 .34 74L5170 1.45 4011 .25 14412 8.95 OM8130 3.00
7408 .28 7494 .60 74L515 .35 74L5174 .55 4012 .25 4502 .95 9300 .89
7409 .19 7498 .69 74L520 .25 74LS175 .55 4013 .38 4503 .65 82523 2.95
7410 .19 74121 .29 74L527 .29 74L5181 2.15 4014 .79 4510 .85 8233 1.95

40 CONDUCTOR RIBBON CABLE7411 .24 74123 .78 74L530 .25 74L5190 .89 4015 .39 4512 .85 8234 1.95
7414 .49 74145 .59 74L532 .29 74LS194 .69 4017 .69 4516 1.45 8266 2.25 gray color 70C/ft.
7417 .25 74148 1.19 74LS38 .35 74LS197 .79 4018 .79 4518 .89 8273 3.25
7420 .19 74150 1.19 74L542 .49 74L5240 .95 4019 .39 4520 .79 8281 .69
7423 .59 7415 1 .55 74L547 .75 74L5241 .99 4020 .75 4526 1.25 825123 2.95 DIP SWITCHES
7430 .25 74153 .55 74LS74 .35 74L5244 1.29 4021 .79 4527 1.95 825141 4.95 High quality DIP sw itches mfg . by CTS .
7432 .29 74155 .69 74LS76 .39 74L5245 1.49 4023 .29 4536 4.25 8833 2.25 Available in the following configurations .
7438 .29 74157 .55 74L586 .39 74L5253 .53 4025 .29 4555 1.49 8T09 1.25
7439 .59 74159 1.65 74L590 .55 74L5257 .59 4027 .45 4556 1.15 8T37 1.75 4POS-8OC
7442 .45 74160 .69 74L592 .55 74L5273 1.49 4030 .39 4581 3.50 8T97 1.50 5POS-8OC
7446 .69 74165 .69 74L5113 .39 74L5279 .49 4034 1.95 4583 2.50 8554 2.25

6POS-8OC7447 , .69 74170 1.29 74L5123 .79 74L5366 .49 4035 .85 4584 .75 NE510 3.95
7451 .19 74174 .69 74L5125 .49 74LS367 .45 4041 .75 74COO .35 3341 5.95 7POS-8OC
7453 .19 74181 1.85 74L5136 .39 74LS373 1.49 4042 .69 74C02 .35 75107 .75
7454 .19 74190 .69 74L5138 .55 74LS374 1.49 4043 .79 74C14 .59 75108 .75
7472 .19 74191 .69 74L5139 .55 74LS670 1.49 4047 .95 74C15 .35 75110 2.25 DB-25 S (FEMALE)

74L5151 .55 4049 .35 74C154 3.20 75150 .95 The most popular computer connector.
4051 .79 74C161 1.19 75325 1.75 Mfg. by AMP .025" gold PC pms

LlNEARS 4066 .39 74C164 ·1.39 7545Z .75

74S00 4069 .29 74C221 1.75 Z-80A-CPU 4.95
With mfg . holes

4070 .35 74C901 .39 Z-80A-51 010 18.95 $1.50
LM301 .49 MC1350 1.15 8279 8.95
LM311 .85 LM1458 .49 74500 .32 745157 .95 8279-5 10.00
LM317T 1.19 MC1496 1.25 74504 .35 745240 2.20 2716 3.95

(f) LM319 1.95 LM1889 2.25 745 11 .35 745244 2.20 2732 4.95
o LM317K 3.95 LM3900 .59 74515 .35 745257 .95

Z LM323K 4.95 LM3914 3.95 74532 .40 745 571 2.95
NETWORK SALES, INC.a LM324 .59 7805T .80 74574 .50

TERMS: Visa, M.e., Check,a: LM339 .99 7805K 1.45 2343 W. BELMONT AVE. Money Order or COD (addit.f- LM350K 4.95 7808T .80o LF353 .95 7812T .80 74H01 CHICAGO, IL. 60618 $3.00 ). Min . Order $10.00. Add
LU LM380 1.29 7812K 1.45 $2 .50 S&H for USA. III. add 8 %-l 312-248-3202LU LM389 1.35 7815T .80 74H01 .25 74H50 .35 Tax. MAIL ORDER ONLY.
0 LM386 .89 7818T .80 74H04 .28 74H51 .35 Phone Orders Welcome. Prices SUbject to changeLM555 .50 7905T .90(5

NE564 2.95 7906T .90
74H08 .35 74H53 .35 WRITE FOR OUR MONTHLY without notice.

< 74H20 .35 74H55 .35
a: LM565 1.00 7912T .90 74H21 .29 74H62 .35 UN-ADVERTISED SPECIALS

LM723 .49 7915T .90 74H30 .35 74H72 .55 QUA NTITIES MA Y BE LIMITED
LM741 .35 7918T .90 74H40 .32 @COPYRIG HT 1984 NETWORK SALES, INC.

136 MC1330 1.25
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NEW FROM RAMSEY 20 MHz
DUAL TRACE OSCILLOSCOPE
Unsurp assed quali ty at an unb eatable p ri ce , th e Ramsey oscillosc ope
com pa res to o thers costi ng h undreds m ore. Featu res include a compo­
nenttesling c irc u it that will a ll o w you to eas i ly test resisto rs , capacitors,
digita l c i rc u its and diodes. T V v ide o sy n c fi lter. wide ba ndwidth &
hi gh sen s itivit y. internal g ra t ic u le • high q uality rectangu lar CRT ·
• fr o nt pa ne l trace ro tat or. Z ax is . h igh se nsiti vi ty x-y mode. very
lo w p o w er cons u m ption . regulated power su pp ly . buil t -in c alibrator
• ro c k so l id t r iggering. h igh q uality h oo k- on p robes

$39995 high quality
hook-on probes included

RAMSEY 0-1100
VOM-MULTITESTER
Co mpact and reliable , de-

I sig ned to service a wide vari­
ety of equipment. Featur es in­
c lude • mirror back scale
• dou b le-jeweled prec ision
mov ing coil . do uble over­
loa d protection. an ideal low
cost uni t for the beg inner or
as a spare bac k- up un it.

$199 5
teslleads and battery
Included

RAMSEY 0-2100
DIGITAL MULTITESTER
A compact easy to use unit
designed to operate like a pro.
Featuring. 3Y.! digrt LCD. low
BAT. indicator . all range over­
load protection . overrange indi­
cation . auto-polarity . Transistor
Tester. dual-slope integration.
vinyl carrying case

$549 5
hFElest leads, baltery & vinyl
carrying case included

:~.L" A _

' _ Oc l o 5
"-"l~~:~:J~

RAMSEY 0-3100
DIGITAL MULTIMETER
Reliable. accur ate di gital
measurements at an amaz ­
ingly low cost . In- line col or
coded push buttons, speeds
range selection. abs plastic
tilt stand . recessed input
jacks . ove rload protect ion
on all ranges. 3'h digit LCD
displ ay with auto zero. auto
polarity & low BAT. Indicator

$599 5
teslleads and baltery
Included

CT-70 7 DIGIT
525 MHz COUNTER

CT-90 9 DIGIT
600MHzCOUNTER

CT-125 9 DIGIT
1.2GHz COUNTER

CT-50 8 DIGIT
600MHzCOUNTER

Lab quality at a breakthrough price.
Features . 3 frequency ranges each
w ith pre amp . dual selectable gate
time s . ga te act ivit y indicator
• 50mV @ 150 MHz typical sensit ivit y
• wide freq ue ncy range . 1 ppm
accuracy

$1199 5
wired Includes AC adapler

CT-70 ki t $99.95
BP-4 nicad pac k 8.95

"

'~~a28 r..::.:·-._. . ._._--
..2.....:- ~-,,;r- ....

The most versatile for less than $300.
Features 3 selectable gat e times . 9
digits . gate indi cator . displa y ho ld
• 25mV @ 150MHz typ ical sensitivi ty
• 10MHz limebase for WWV calibra­
ti on • 1 pp m acc uracy

$1499 5
wired Includes AC adapier

CT-90 kit . . . . . . . . . . . . . . . .. $129.95
OV-1 0.1 PPM oven timebase 59.95
BP-4 nicad pack .. . 8.95

A 9 digit counter that will outperform
units costing hundreds more. • gate
indicator . 24mV @ 150MHz typical
sensit iv ity . 9 d ig it dis play . 1 ppm
accuracy . di splay hold. dual inputs
wit h preamps

$16 9 9 5
wired Includes AC adapler

CT-125kit $149.95
BP-4 nicad pack 8.95

BROAD BAND RF PREAIroIPLI FlfR
'C -: · l ~l

A versati le lab bench co unter with
optional recei ve fr equ ency adapt er ,
which tu rns the CT-50 into a digital
reado ut for mos t any receive r . 25 mV
@ 150 MHz ty pical sensiti vity . 8 digit
display. 1 ppm accuracy

$1699 5
wired

CT-SOkit . . . . . . . . . . . . . . . . . . . $139.95
RA-1 receiver adapter ki t 14.95

-N· j..... --toO~ ...tGAOL'l- - ---=======~~

DM-700DIGITAL
MULTIMETER
Professional quality at a hobbyist
pr ice . Features inc lude 26 d ifferent
ra nges and 5 fu nctions . 3'h dIgit. 'h
inch LED display . automatic decimal
placement . automatic pola rit y

$11995
wired Inc ludes AC adapter

DM-700 kit. . . $99.95
M P-1 probe set . . . . 4.95

PS-2AUDIO
MULTIPLIER
The PS-2 is handy tor high resolut ion
aud io resolu tion measurements. mu l­
t iplies UP in frequency . gr eat for PL
tone measurements . multiplies by 10
or 100 • 0.01Hz resolution & buil t- in
signal preamp /conduron er

$4 9 9 5
wire d Includes AC adapter

PS-2 kit . .. $39.95

PR-2 COUNTER
PREAMP
The PR-2 is Ideal for measuring weak
signals from 10 to 1,000 MHz . flal 25
db gain . BNC connectors . grea t for
sn iff ing RF • ideal receiverlTV
preamp

$449 5
wfred Includes AC adapt er

PR-2 kit. . . . . . . . . . . . . .. $34.95

PS-1 B 600 MHz
PRESCALER
Extends the range of your present
counter 10 600 MHz . 2 stage preamp
• divide by 10 circuitry . sens it tvrty:
25mV @ 150MHz . BNC connect ors
• drives any cou nte r

wir ed Includes AC adapter

PS-1B kit. . . . . $49.95

r o:IlIl!1'!l!!l'!!l•. , ;~
. -.., ... . ,'- -
'-....:_ - - ~ ..--

PHONE ORDERS CALL
716-586-3950

TELEX 466735 RAMSEY CI
. ..

RAMSEY ELECTRONICS,INC,
2575 Baird Rd.
Penfield, N.Y, 14526

137

TERMS: • salislaction guaranteed • examine lor 10 days: il nol pleased
return in originalformforrelund • add 6'10 for shipping and insurance toa
maximum 01 $10.00 • overseas add 15'10 for surfacemail • COO add$2.50
• orders under S10.00 add $1.50 • NY residents add7%salestax. all kits
have a90day parts warranty. All wired units have 1 year parts and

la~

.. . ...

ACCESSORIES FOR RAMSEY COUNTERS
Telescopic wh ip antenna-BNC plug . . $ 8.95
High Impedance probe,lIght loading . . . 16.95
Low pass probe. audio use . . . . . . . . . . . 16.95
Direct probe. general purpose use . . . . . 13.95
Tilt ball , for CT-70. 90. 125 3.95



o HOW YOU AND THE COMPUTER
CAN BE·FRIENDS . . .

GeltIng Started
Programs. Circuit

Design. Games
ND-D/A Interlacing
Peripheral Equipment

o NEW AUDIO DIMENSIONS
FOR YOUR PLEASURE. . .

Noise-Reduction Devices
How to Connect that

Extra Add-On
Hi -A Accessortes
New Technology

o TV WONDERS FOR YOUR
FUTURE. ..

Latest Receivers and
Circuits

The Home Entertainment
Center

ProjectIon TVToday
Satellite TVReceivers
Jack Dcrr's Monthly

service Cllnic
service Problems and

Solutions

o AND you also get these
regular MONTHLY FEATURES:

• LOOKING AHEAD
by Dave Lachenbruch

• HOBBY CORNER
by "Doc" savage

• STATE-OF-SOLID-STATE
by Bob Scott

• WHAT'S NEWS. new
products. stereo news

• VIDEOGAMES. new
products. game reviews

• and NEW IDEAS. STEREO
PRODUCTS. NEW
COMPUTER PRODUCTS
FOR HOME/JOB and
MUCH MORE l

Radio-Electronics covers all
aspects of the fast moving

electronics field . . . featuring
COMPUTERS • VIDEO • STEREO

TECHNOLOGY • SERVICE
COMMUNICATIONS· PROJECTS

o FASCINATIN G
"HOW TO DO IT"
ARTICLES...

BUild Your Own
Projects

Make Your Own PC
Boards

WirIng Techniques
Soldertng and

Desoldertng
Design a nd PrototypIng

o NEWS ON NEW
TECHNOLOGY ...

Computers
Microprocessors
Satellite TV
Teletext
Automotive Electronics
Speech Synthesizers
IC Appl tccrtions

o HELPFUL
CONSTRUCTION
ARTICLES. . .

Test Equipment
Hj -Fi Accessories
Telephone Accessories
Music Synthesizers
Computer Equipment
Automotive Equipment
Intruder Alarms

Home & Car
Video Accessories

This will b e
corning to you
when you
subscribe to
Radio-Electronics:

"'--------JGet it anIL.------,.

Subscribe today to Radio-Electronics. Don't miss a single
issue and ... you save as much as $13.03 off the

newsstand price.

7H[).I4

'0 Payment Enclosed
o Btll Me

Every Month!
Get the Best-Mail Todayl

When you select one of the subscription otters listed on the handy
coupon-you'll be assured of having your copy reserved,

even if it sells out on the newsstand. Make sure
you get all the excitement in every issue of

Radio-Electronics, every month. by
filling in and mailing the

coupon, today.

Mail to : Radio-Electronics
P.O. Box 2520, Boulder. CO 80322

o 1year-12 1ssues only $14.97 (You save $6.03 ott newsstand prtce.)
0 2years-(Save More)-24 tssue$-$28.97 (Save $13.03 ott the newsstand prtce.)

(p lease pml)
Name -:-.,--_~-------------------

Address _

City State Zip Code _

Ot1erValid In U.s. Funds Only Canada- Add 53.00 per year
Allow 6-8 weeks lo r dehvery ollirst ISSUe All other countries- Ad d S7.5Oper year



All resistors 14-watt, 5%, unless noted
R1---B8 ohms

R2,R5 ,R36 ,R38 ,R40 ,R42,R52-5000
ohms, trimmer potentiometer

R3--200 ohms, trimmer potentiometer
R4,R12,R14,R39,R41,R53- 1000 ohms
R6,R4!3,R37-3300 ohms
R7,R15,R18,R48-4700 ohms
R8---75 ohms
R9,R1G-220 ohms
R1 1-100 ohms
R13,R47-470 ohms
R16-27,OOO ohms
R1 7-2200 ohms
R19, R20-R22, R24-R27, R29-R31 ,

R33 ,R43 , R45, R50 ,R51,R54-R56 ,
R63 R65,R69-10,OOO ohms

R28---1 megohm
R32,R62-47,OOO ohms
R34-10,OOO ohms, trimmer potentiome­

ter
R35---B8,OOO ohms
R44-50,OOO ohms, trimmer potentiome-

ter
R46,R61 ,R66-100,OOO ohms
R49,R67,R68--15,OOO ohms
R57,R58,R60,R64-33,OOO ohms
R59-22,OOO ohms

Capacitors
C1-Q.002 f.l.F, ceramic disc
C2,C4-0.001 f.l.F, ceramic disc
C3--75 pF, mica
C5,C8,C24-C26,C29-Q.1 f.l.F, ceramic

disc
C6,C7-47 pF, ceramic disc
C9,C10,C15,C16,C32-100 pF, ceramic

disc
C11 ,C28,C30,C34-C37,C42-Q.1 f.l. F, ce­

ramic disc
C12,C31,C41,C43--1 f.l.F, 16 volts, tan-

talum
C13-Q.2 f.l.F, ceramic disc
C14-330 pF, ceramic disc
C17,C33-22 pF, ceramic disc
C18,C19,C21-10 pF, ceramic disc
C2G-470 pF, ceramic disc

TOBOARD A (+5VI

TOBOARD A
(GROUND)

PARTS LIST
C22- 5-40 pF, trimmer capacitor
C23-10 pF, ceramic disc
C27-5 pF, ceramic disc
C38,C39-4700 f.l.F, 16 volts, electrolytic
C4G-1000 f.l.F, 16 volts, electrolytic

Semiconductors
IC1-LH0002CN current amplifier (Na­

tional)
IC2 ,IC21 ,IC27-4066 quad bilateral

switch
IC3-LM1889 TV video modulator
IC4-LM1886 TV video matrix O/A con-

verter
IC5-74LS32 quad OR gates
IC6-74LS03 quad NAND gates
IC7-IC15-74LS151 one-of-eight selec-

tor/multiplexer
IC16,IC23,IC24-74LS161synchronous

4-bit counter
IC17-74LSOO quad NAND gates
IC18--74LS20 dual 4-input NAND gate
IC19,IC28,IC30,IC42-4049 hex invert-

ing buffer
IC20-74LS191 synchronous up/dpwn

counter
IC22-74LS73 dual J-K flip-flop
IC25-74LS174 hex O-type flip-flop
IC26,IC39-74LS123 dual retriggerable

monostable multivibrator
IC29,IC31-74COO quad NAND gates
IC32- 74LS30 8-input NAN D gates
IC33-7402 quad NO R gate
IC34-74LS169 4-bit synchronous up/

down counter
IC35-7473 dual J-K flip-flop
IC36-MMs"321 TV camera sync genera-

tor (National)
IC37-74LS365 hex bus driver
IC38--74LS93 4-bit binary counter
IC4G-LM3180p-amp
IC41-74LS08 quad AND gate
IC43-LM340T5 5-volt regulator, TO-220

case
IC44-LM340K5 5-volt regulator, TO-3

case

IC45- LM34 0T12 12-volt regulato r,
TO-220 case

IC46-LM320T1212-volt negative regula-
tor, TO-220 case

Q1 ,Q4-2N2222A
Q2,Q3-MPS918
Q5-MPSA05
01,03-018--1N914 or 4148
02-1N746A
S1-7-pos it ion rota ry sw itch (All ied

7471001 or similar)
S2-pushbutton switch, normally closed
S3-SPOT toggle switch
S4-SPST toggle switch
LE01-standard red
T1-Transformer (Triad F-166XPor simi­

lar), primary: 117 volts; secondary: 24
volts, center-tapped, .125 amps; 9 volts,
center-tapped .5A

BR1 ,BR2-bridge rectifier, 1.5 amps
L1-Q.071-Q.082 mH adjustablecoil (J.w.

Miller 48A778MPC or similar)
L2-7-12 f.l.H adjustable coil (J.w. Miller
23A105RPC or similar)
XTAL1-14.31818 MHz crystal
F1-fuse, 1 amp, pigtail leads
J1-BNCjack
J2-type N jack
J3-J5-standard tip jacks

Miscellaneous-Heat sinks, cabinet
(Pactec CM86-225), power cord, strain
relief, TO-3 mounting kit, IC sockets,
etc.

The following are available from
Jengco, 3232 San Mateo, Suite 75, Al­
buquerque, NM, 87110: Comp lete kit in­
cluding PC boards, all components,
cabinet (no IC sockets), $295; Etched,
drilled, and silkscreened PC boards
(boards A and B), $49.50; Complete
test generator, assembled and tested,
$395. Please add 5% for postage and
handling, New Mexico residents add
4.25% sales tax, allow 6-8 weeks for
delivery.

color-bars signal can also be used to check
chroma demodulators.

'"a:
W...
:E

c(~
CC
a: a:
c(c(
CO",,,,
00<:
I-W

I-
:!:
CD
N

Interfacing the generator
A standard 34-pin card edge is avail­

able at the back of the unit. Refer to Table
2 for the pinout configuration. Numerous
sync-family signals are provided as TTL
level outputs (horizontal drive , vertical
drive, composite sync, composite blank­
ing, and colorburst gate). Those signals
are useful in a variety of applications such
as driving swi tches . The vertica l-drive
and horizontal-drive signals are handy for
driving two or three video cameras (for
example: in a security system), thereby
synchronizing them for input to a simple
switcher or VCR. That avoids the loss of
sync which usually causes picture roll. A
composite sync at video levels can also be '.
derived from the generator by using the
gray-level signa l adjusted for blanking
(gray level = 0) and taking the output
from the front-panel BNC VIDEO ~UT.

connector. •
continued on page 109
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CIRCLE 33 ON FREE INFORMATION CARD

TEL. (617) 547·7053

f~'
SOUD S1A1E SALES WESHIP OVER OVER 95%

P.O. BOX 74 0 OF2~~~~:~~~SR'fgE~~~
SOMERVILLE, MASS. 02143 TOLL FREE 1.ll()()..343-5230

FOR ORDERS ONLY

H AL·TRONIX
P.O. Dox 1101

Southgat• • loll 4&195

l"Ir... ,.~-/, .... ........, .
;-....__· .......a..o c ~

'lIIIIUH

SNOOPERPHONE- Aliowsusertocallhispremises andlisten
inwithoutphone ever ringing.
SNP2D Assembled $89.50
SNP2 Plans ,$9.00 SNP2K Plans/Kit. S59.5O
LONG RANGEWIRELESSMIKE - Miniaturedeviceclearly
transmitsweliover onemile. Supersensitive. powerful.
MFT1 Pians $7.oo MFT1K Plans/Kit... ..$39.5O
WIRELESSTELEPHONETRANSMITIER - Transmitsboth
sides ofphoneconversation overonemile.shutsoffautomatically.
VWPM5 Plans $8.00 VWPM5K Plans/Kit...$34.50
TALK & TELL AUTOMATICTELEPHONERECORDING
DEVICE - Great formonitoringtelephone use.
TAT20 Assembled $24.50
TAT2 Plans $5.oo TAT2K Plans/Kit... ..$14.50
Ourphoneisopentororders anytime.Techniciansareavailable 9·11
a.m.•Mon-Thursforthose needingassistanceorinformation.Send
for free catalog ofhundredsmoresimiiardevices.Send check. cash.
MO. Visa. MC. COOto; INFORMATION UNLIMITED

DEPT R8.PO. Box 716. Amherst. N. H. 03031 Tel,; 603·673·4730

CompieteSetsof P.C. Boards AvailableFor: Unicorn
Robot Project andHeart-s-Mafic Project.

MANY, MANY OTHER KITS AVAILABLE

PERSONAL DEFENSEAND PROPERTYPROTECTION
• UTILIZE SPACE AGETECHNOLOGY.

CAUTION THESE OEVICESCANBE HAZARDOUSANOMAY SOON
BEILLEGAL.
POCKET PAIN FIELD GENERATOR -IPGSO
Assembled $59.50
IPG5 Plans $7.oo IPG5K KiVPlans $39.5O

• PHASORPAINFIELDCROWDCONTROLLER - PPF10
Assembled $250.00
PPFl Plans $15.00 PPFl K KiUPlans $175.00
BLASTER- Providesaplasmadischarge capable ofpuncturing
acan.
BLSl 0 Assembled $79.50
BLS1 Plans $10.oo BLS1K KiUPlans S59.5O
SHOCKER/PARALVZINGDEVICE- Very intimidating and
effective.
SHG60 Assembled $99.50
SHG6 Plans $10.oo SHG6 KiUPlans $79.50
RUBYLASER RAYGUN-Intensevisible redbeam burns and
welds hardest ofmetals. MAY BE HAZARDOUS.
RUB3AII Parts A.aUabl. for Compl.t/ng De.lc.$15.oo
CARBON DIOXIDEBURNING,CUTTING LASER - Pro­
duces acontinuoosbeamofhighenerllY.MAYBEHAZARDOUS.
LC5..AII Parts A.allabl. for Compl.tlng D••lce ..$15.oo
VISIBLE LASERLIGHTGUN- producesintense red beamfor
sighting. spotting. etc. Handheld complete.
LGU3..Plans..$10.oo(Kit & Ass.mbl.d Unit s A.allab/e)
IR PULSED LASER RIFLE - Produces 15-30wattlntra-rec
pulses at 2lJO.2(J()() per sec.
LRG3 AII Parts & Dlod . s A. allabl • ...........$10.00
BEGINNERSLOW POWERVISIBLE LASER - Choice of
red.yeliow. green- providesanexcelientsourceofmonochromatic
light.
LHC2 Pians S5.oo LHC2K Kit... $29.5O

16 LINE TOUCH TONE DECODE KIT WITH P.C.
BOARD AND PARTS 569.95
12 LINE TOUCH TONE DECODER KIT WITH P.C.
BOARD AND PARTS 539.95
16 LINE ENCODER KIT. COMPLETE WITH CASE.
PAD AND COMPONENTS $39.95
12 LINE ENCODER KIT. COMPLETE WITH CASE.
PAD AND COMPONENTS $29.95

PREAMPLIFIER S
HAL PA- l~1.5 mhz to 150 mhz. 19db gain operates
on 8 to 18 volts at 10ma. Complete unit 58.95. .
HAL PA-l .4-3 mhz to 1.4 ghz. 10 to 12 db gain op­
erates on 8 to 18volts at 10 maoComplete un~ $12.95.

(The above umts are ideal for receivers. counters. etc.).......................................

SefolI:1'1ce," , .lA .... ., 1..A.5.L I u- . ....f"'" 011oUMf
HAL·TJlONIX ,...o.,ct. , Te ..., ' 1·'1J.JU.1111.

ELECTRONIC KITS
FROM HAL-TRONIX

2304 MHZ DOWN CONVERTERS. TUNES IN ON
CHANNELS 2 TO 7 ON YOUR OWN HOME T.V. HAS
FREQUENCY RANGE FROM 2000 MHZ TO 2500
MHZ. EASY TO CONSTRUCT AND COMES COM­
PLETE WITH ALL PARTS INCLUDING A DIE-CAST
ALUM CASE AND COAX FITIINGS. REQUIRE A
VARIABLE POWERSUPLY AND ANTENNA(Antenna
can be a dish !ype or coffee can type depending on the
signal strength in your area.)

2304 MOD 1 \Basic Kit) $19.95
(l ess case & htbngs

2304 MOD 2 (Basic/Pre-amp) $29.95
(less case & flllmgs)

2304 MOD 3 (Hi-Gain Pre-amp) $39.95
(Includes case a l.tllngS)

POWER SUPPLY FOR EITHER MODEL ABOVE IS
AVAILABLE.COMES COMPLETE WITH ALL PARTS.
CASE. TRANSFORMER. ANTENNA SWITCH AND
CONNECTORS (Kit) $24.95
Assembled . $34.95
Slotted Microwave Antenna For Above
Downverters 539.95

74 164 .80
74 165 .80
74 166 .90
704 170 1.60
741 73 . 75
7417 4 .80
741 75 .70
74 176 .75
741eo 1.90
74 18 1 1.90
741 82 .90
741 90 .80
741 91 80
74 192 .80
74 193 . 79
74194 .85
74195 . 45
74196 . 75
74 199 1.25
74221 1.00
74273 .85
74279 .60
74298 .65
74365 .80
74367 .8 0
74390 .90
75325 1.50
75492 1.05
9601 . 75
9602 .75
8T26 1.40
8T28 1.40
8T98 1.10

7474 .50
74 75 .50
74 76 .45
748 0 .45
748 3 .50
748 5 . 70
7486 .55
7490 .50
749 1 .55
7492 .55
7493 .55
7494 .60
7495 .55
7496 .60
74107 .50
74 116 1.5 0
7412 1 .45
741 22 .50
7412 3 .55
74 125 .60
74 126 .45
74 145 ,60
741481.10
74 150 1.10
741 5 1 .60
741 53 _60
74154 1.60
74 155 .60
7415 7 .60
74 160 .8 5
74 161 .65
74162 . 70
74163 .70

TTL ICS ERIES

SEND $ 25 j:OR OUR CATALO G
fEATUR ING TRAN SIST ORS &
RECTIFIERS 145 HAM PSH IRE
ST., CAMBRIDGE . MASS 02139

T RANSISTOR SPE CIALS

50 PIN EDGEBOAR D CONN •. 3 .95

40 PIN EDGEBOARD CONN • • • • • 3 ,00

34 PIN EOGEBOARD CONN. . . 3.00

26 PIN EDGEBOARD CONN. . , . . . 2.50

60 PIN RIBB ON CABL E CONN. . • . 4 ,00

50 PIN RI BBON CABLE CONN •• • 3.50

40 PIN RI BBON CABLE CONN . 3 00

34 PIN RIBBON CABLE CONN . 2.75

26 PIN R IBBON CABLE CONN . 2.50

20 PIN RIBBO N CA BL E CONN . 2.00

7400 .35
7401 .30
7402 .35
7403 .30
7404 .50
7405 .50
7408 .40
7409 .40
704 10 .30
74 11 .30
74 12 .30
7413 .45
741 4 . 75
7420 .30
7425 .30
742 6 . 30
742 7 .30
7430 .30
7432 .60
743 7 .50
7438 1.10
7440 .30
744 2 .60
7445 1.00
7446 .80
7447 1.10
74048 .8 0
745 0 .30
7472 .4 0
7473 .45

2N1D7PNPG ETCHi 40 •
~PNPGET().5 •. ••• • • • • •• • .3/. 1.00
HEPGlI014 - PNPGETO·3 •••••••••••••• . • .16
TIP111 S) TIPl 45 . • . . • • . •. ., .~
2NfIl2:D.NPN SWITCHINGPOWER. • • • •• • • . ' 1.1lS
MRF-«»4CM RFTRAHSI5TDRNP N •• ••• . • •75
2N49OIJPNP SiT O-3 ••••• •••• ••• ••• •• • . • U O
TIP2966PN P Si •• ••••• ••• • •• • • ••••••••• . • .70
2N2222NPNSiTO·18 •••..• ..•. . .. .. .•.7111.oo
2N2907 PNPSlTo--1B •..•. ......• . .•• . 7111.00
2N3Ofj5NPNSlT o--3 .. .••.•.•.••.••••.. • .eo
2taI04NPN Sl TO·12 •••• .••.••.••'.71" .00
2N300S PNP SiTo--l2 .. • • • . • .• . .7111.00
2NS1QJ PNP Si 10 ·220 . •• . •• . ••. • 56
Tll"31BNPN SiTo--220 . . 40
TIP 328 PNP Si 1 0 ·220 . . _.•. .•.•.•••• . • .40
TIP )4 PNPS I . . . ••••• •••• • •.•••.•• . .• .Sfi
rlP121PNP SiLe4 ••••.••••••••••••• •• ,• .eo
TIP141 NPNSi U97 ••••• •••••••••••••• • • .., .00
BLlXl5 •. ••• .•. .... .. . . .•. . . .•. .•.••. .., .75
OPS2IXO - DUAL POWER OARl. • . •. . • . . . 13,96
MJEXf6T . . • .tKI

100 $800
100·' 500

' " $ .45
. . .. $ .45

... . . $ .45
41$1.00

.. $ .65

C/MOS

745 SERIES

DISC CAPACITORS
10 $1.00
16 $1 00

4028 .80 40 77 .50 74C14 .70
4029 1.00 4081 40 740 0 40
4030 .60 408 2 40 74C32 .80
4034 1.75 4093 .80 74<:-42 1.00
4035 1.00 4099 1.75 74C76 1.00
4040 1,00 450 1 .95 74C83 1.25
4042 .90 4503 1.50 74C86 .70
4043 .90 4510 1.00 74Cl 54 2 50
40« .90 4511 1.00 74C157 1.75
4046 1.20 4514 1.25 74Cl 60 1.20
4047 1.50 4515 1.50 74C161 1.15
4049 .60 45 16 1.40 74Cl6J 1.15
40 50 .60 4518 1.00 74Cl 73 . 75
4051 1.00 4520 1.20 74C174 1.15
4052 1.00 4528 1.00 74C175 1.19
4053 1.00 4539 1,25 74Cl a31.75
4060 1.00 4583 90 74C901 .60
4066 . 70 4585 .75 74C902 1.00

:g: :~ ~:~ .: . ;:~~~ ~.;~ 1------ ------.....
':1)70 .50 74COS .50
1<,171 .50 74Cl 0 .040
4072 50
4076 .65

1/18 .... thJck with 1/10 Ipll elng

4Y,"x6Y," , $1.96

TERM S.FOB CAM BRIDGE. M ASS SEND CHECK
OR MONEY ORDER MINIM UM TELEPHONE.
C O O PURCHASE ORDER OR CHARGE $20 00
MIN IMUM MAIL ORDER $500

SCA's TRIAC's
1.SA 6A 35A PRV lA lOA 25A

EPOXY GLASS VECTOR BOARD

2N3820 PFET
2N5457 N FET . .
2N2646 UJT.
ER900 TRIGGER DIODES .
2N502B PROG. UJT .

4164-2 $6.25
4164-15- 100/$660.00
4116-3 100/$100.00
2114-3 100/$100.00

PRINTED CIRCU IT BOA RD
4~ x 6~DOUBlE SIDED EPOXY BOA RDED ' / , .~ TH ICK

$.60ea. . . • . 5/$2.00

SILICON POWER RECTIFIERS

MULTI TURN TRIM POTS
500HM 5K

l000HM 3/ $2.00 10K
10000HM 501<

400 1 .40
4002 .40
4006 .SO
4007 .40
4008 . 70
4009 .50
401 0 .60
40 11 .45
4012 .45
40 13 .60
4014 . 70
4015 .60
4016 .60
401 7 1.00
4018 . 70
4019 . 70
4020 .80
402 1 .eo
40221 .00
4023 .40
4024 .70
4025 .40
4026 .9 5
4027 .60

. 1U F 16V

.Ol UF 35V

FULL WAVE BRIDGE 12V DC RELAvs
PRV 2A 6A 2SA

TI L SI2E

1 140 S .P. 1200 oh m co il
100 80 130 210 .75

' 00 100 165 330 D.P. 400 ohm coi l
600 130 190 44 0 .96

PRV lA 3A 12A f.IlA 125A 240A
100 .es .14 .35 .90 5.00 6.00
200 .os .17 .60 1.30 7.00 9.00
400 .00 .25 .es 1.50 1000 12.00

600 .11 .30 .90 2.00 13.00 15.00

!<Xl .13 .35 1.00 2.50 16.00 18.00

1000 .20 .45 1.1• 3.00 20.00 26.00

REGULATORS
lM338K . . . . . . . . . $5.75 323K l LA14ai1. •. . $1.75
LM317T . • • . . . . . . $1.35 lM 3J6G ... . . .... $ .75
78105. 78L12• • . . . $ .40 340T·5. 6. 8, 9, 12.
123 . . . .• . . $ .50 15. 18or2 4V • . • $ .75
320T5 , 12. 150(24 $ .85 LAS1 412 + 12V
l M337T. . .$1.96 3A. . . . . $3.95

.25

.25

.35

.40

74S00 .40 74585 1.10 74$174 1.40
74S02 .40 74S86 .90 745175 1.'0
74503 .' 0 7.S89 2.20 74$181 2.20

CRYSTALS 7'804 . 70 745112 .85 74$18 2 1.75
7.506 .50 745124 2.00 745194 1.10

1.843 6.000 7'SOB .50 745133 .50 745195 1.50
2.000 6.144 745 10 .40 745135 1.10 745 240 1.003000 6.000 745 11 .45 745 138 1.25 74524 1 1.50
3.579 10.000 745 15 .50 74S 139 1.10 745257 1.30

4,000 18.000 74520 .•5 745 140 1.70 748260 1.60

5000 18432 7453 0 .40 74816 1 1.25 7483 73 2.25

20.000 74532 .80 7.5157 1.25 745374 1.75
74543 .85 745 158 1.25

3.50 ea . 748 51 .70 74S16 1 1.75
74574 1.10 745 16 3 1.40

NO.:Jl
WIRE WRAP
WIRE SINGLE

STRAND
100' ...$1.40

1488 1.50
148 9 1.50
3341A 2,95
8130 2.50
8830 2.50
8833 2.50
883 4 2.00
8837 2.00
8838 2.50
AY3 1Q15D 5,75
AY 5·1013A 3,75
AY5 ·3600 9 95
BRl941l B9 5
CRT5037 18 95
MM 530 7 7.95
MM536 9 2,50
TR1 602B 395

INTER
FACE

&
DRIVERS

22 PIN
24 PIN
28PIN
40PIN

20KV DIODES
2!'/Jma . $1.95

DB CONNECTORS
DB9P - $2.00 DB2SP - 12.40
DB9S - 3.00 DB2SS - 3.20
OOODS - 1.10 HOODS- 1.10

DIP
SOCKETS

1010 - S POT - 1.00
2010 - OPOT - 1.40
20IP DPDT - CENTlR Off 1.•

2101A.... 1.50
21l 02 ·3 .90
2111A 2.50
2114 ·2 1.40
214'·3 2,50
3242 6.00
lMS)409 1.75
,-U:::4027·) 1.75
TMS40s0NL 2.95
MK4096 ·11 1 25
4108 ·) 1,50
4116· 15 1,50
4118·4 5.50
4164·15 7.25
MK48 02 5,95
5101e 295
Z6104 4 2 50
6116 3 6 ,75
8118·12 4.95

DISC
Contr ollers

17/1. . 16.50
1791. . :15.00
1793. . 35.00
1796.. 45.00
1797 . 45.00
0766C esco

RAM's

8 259 595
82 15 24 50
8 2 19 5 695
8288 25 00
8355 12.9 5
875 5 1995
ZSOA CPU .. 75
l 808 CPU 12 95
ZSOA eTC 6.75
lSOA DART 9 00
l80A S10 10 95
ZSOAP1Q 4 95
TM59927 N L 995
6502 5.15
680J l 12.95
6809 695
68 10 3.50
6821 4.50
68 45 13.95
6850 3,95
687 5 4,50
6800QL8 3950

8 PIN
14 PIN
16 PIN
18 PIN
28 PIN

TOGGLE
SWITCHES

W IRE WRA P
SOCK£TS

14PIN .45
16PIN .50
l BPIN - .66
20PIN .90
24PIN - 1.10
28PIN - 1.25
40 PIN 1.80

2532 7.9 5
2708 3.50
27128 2250
2716 + 5V 495
2132 7.95
2764 9 .9 5
362BA ·3 3.00
633 1 195
TPB18S42 3,50
TPB28S1 66 9.50
7454 74 3.95
7643 ·5 3.95
82523 2.50
825126 1.9 5
82 5 130 1.95
8 25 18 1 6 .9 5
8251 9 1 950

IN4148 (IN914) 15/1 .00

DIP SWITCHES
CTS 206· 4 '4 POSITION .75
CTS 206· 7 7 POSITION .95
CTS206· 8 8 POSITION .95
CTS 206·10 10 POSITION 1.25

SHIFT
REGISTERS
MM1«12 1.75
MM1403 1.75
MMl404 1.75
MM5013 2.50
MM5056 2.50
MM5CfJ6 2 50
MM5C1i7 2.00
MM5ll58 aso
MM5000 2.S)

ROM 's

LINEAR CIRCUITS

CPU'S &
SUPPORT

CHIPS

11411-IR DETECTOR 3/$1 .00
FP 100 PHOTOTRANS $ .50
RED LED', .2- B/$l .00
YEL.GREEN0< AMBERLARGE LED', .2-. .6/$1.00
RED-GREENBIPOLARLED . . $ .90
RED-YELLOWBIPOLAR LED $ .90
MLED92 IRLED $ .40
MRD14B PHOTODARL. XTOR $ .50
MCT20PTOISOLATORS $ .00
1WAn ZENERS: 3.3. 4.7.5.1. 5.6. 6.B.

B.2.9.1. 10. 12. 15. 1B.0<22V 6/$1.00

POSTAGE RATts

A DO 10% FOR ORDERS UNDER 125.00
A DD 5% FOR OROE RS BETW EEN 125.00 & 150.00
A DD 3% FOR ORDERS ABO VE $50 00

8035 695
8080A 2.75
8085A 750
8086 22,50
AM D 290 1 8.95
8 156 8 95
8202 1995
8105 6 SO
82 12 3 50
82 14 4.50
821 6 3 50
8224 .. 50
8226 3 50
8231 1400
8238 395
82 50 10 95
8251 4 SO
8253 595
82 5 1 195

LM370 1.60
DAOOBEQ J.75 LM377 1.60 791lCT .60
Tl062 CP .96 LM380 1.20 LM 1310 " Xl
TL 064 CN 1.50 LM384 160 LM1 391 100
TL072 1.25 LM386 1.50 1456 80
TL 082 1.50 LMJ8 7 1.25 1458 .50
LM201 .75 LM393 .15 LM 1806 1.75
LM301 n48 .50 LF398A 350 AD 2700LD 4.95
LM30 7 .50 LM555 50 LM1901 95
LM308 .65 LM556 .90 CA3 018 1 9 5
LM310 1.10 558 1.2. CAJ0 78A T 1.50
LM311 .80 565 1.25 CA3080 100
l M3 19 1.30 566 1.25 CA 3OB6 .15
LM32 4 1.25 561 1.75 CA3069E 1.75
LM 339 .90 709C 80 CA3130 - 1.00
LM34B 90 LM710 60 CA3HO 100
LF351 .60 711CH 40 3900 .50
LFJ53 95 133 se LM3909 80
LF355 .90 741CV ' 0 4 136 85
LM358 .50 141 .50 N559 6A 1.50
LM361 1.15 CA758 1. 75 8700 CJ 5.95

LM1J 060 .95

UJo
Z
o
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W
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140



CABLE TV CONVERTERS

TV Remote Controller

TV Remote Co ntroller

LCC-91

A. JERROlD LCC-91

• Remote Control Lets You Change TV
Channels From the Comfort of Your
Chair

• Turn Your TV Set On and Off Without
Touch ing the Dial

• 66 Channe l Capacity
• Light ed Digita l Display On the Con­

verter Indicates the Channe l
• Simple Do It You rself Installat ion In

Minutes
• Works With All TV Mode ls and Com­

patib le With All Cab le Systems
• Guaranteed One Year By More Than

300 General Instrument Warranty
Sta tio ns

B. JERROl D LCC-58

• Remote Control Lets You Cha nge TV
Chan ne ls From the Comfort of Your
Chair

• Turn Your TV Set On and Off Without
Touching the Dial

• 58 Channel Capacity
• Lighted Digital Disp lay On the Con­

verter Indicates the Channel
• Simple Do It Yourse lf Installat ion In

Minutes
• Works With All TV Models and Compat­

ib le With All Cab le Systems
• Guara nteed One Year By More Than

300 General Instru ment Warranty
Stat ions

D. JE RROLD # JSX-3

• 37 Channe l
Converter

• Set -Top Mode l

C. JERROLD # JRX-3

• 37 Channel Capab il ity
• Cord Type Remote Cont rol
• Remot e Chann el Selecti on
• Remote -Fine Tun ing

Model JRX
Remote

MANUFACTURE MOOEL # RETAIL

A JERROLD LCC-91 129.00

B JERROLD LCC-58 119.00

C JERROLD 300JRX-3 79.00

D JERROLD 300 JXS-3 69.00

r.
IFo"",'" Mod" DRX-IDSI

~- ;-- -----...:: -

_oe ... .

D

B

LCC-58

A

LARGE QUANTITY DEALERS INVITED. SPECIA L PRICING ARRANG ED.

GM HIGH TECH ~.P l!. 1. Y3,, ~ DY441l!

d 1iami, 'J L li,la 33l!Dy

3L')-D)I -l!D3 '/
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ARE YOU TIRED
of being

"only a serviceman"
or

"just a technician"?
THE LETTERS "CET

AFTER YOUR NAME SPELLS

'~PRIDE"
•• I!!!!!!!!I!!

Fo r information abo ut : _ exam da tes ;
requ irements ; _ _ study guidrls ;

oth er _

Se n d to : NESDA/ISCET
2708 W. Berry St.

Fort Worth, TX 76109
(817) 92 1·9101

Name _

Add ress _

Cl tY _ _. St.__Z ip _

Dual Sided, Dual Mlnldlskette Drive w/supply
& 2 TEAC . . .(w/SA-400 interface) Mini-F loppy
Drives in DEC case.

9" Co posite Video Input CRT Monitor
requi res app rox. 12 VDC @1-2A VDC in attrac­
tive case. With schematics

I/O IBM "Selectric" Type·writer/Printer
wiTH IIJul, driver trans istors & so lenoids . With

20 VAC, motors insta lled, plus used spa re 60
HZ, 11OVAC motor included Free. With data.

CRT Ter I als built by a major OEM , these
terminals includ e 3 microprocessor boards (in­
terface, CPU & CRT) plus composite video &
switching power supp ly 48 K of roms , "Er­
gonomic · design and more. Exper imenter spec­
ial, includes Data , Keyboard , RS-232 I/O plus
much more . Seems to be quite powerful.

WeOIfer New & Used FLOPPYDRIVES. DISK DRIVES. PRINTERS. & MOREatBARGAINPRICES!!
Write or Call for Our Latest Flyer NOW!!!
• Selec1nc. IS a registered trademark rJ IBM CorporatJon

' I
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DON'T
FORGET

USE

YOUR

READER

SERVICE

CARD
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Uo'.........

Htfe 'sthe but
qlUlrty. bh l

worklnQ lll\Dr4
anlll'll'Lll 01'1 lhe
ITI¥kll .SII'I'Ipil

U'lSUlIlf1lOIt .
Wounts outooors

""' '''' ...,-
"''''''COWPLETE KIT

1n(luoes anltn l'Lll.
40·~ t&bIe ,

I4Ipt or and aasy
ln S!f llCtlOllS

EXTEHDS CORDUSS TEllJOHOHE
RAHGE U," TO , n"EIl

Int rodu ctory
S~I.'

$37.95

POPULAR IC'.
TOP QUAUTY
NO SECONDS

"" .......,... ,., tI · u,
I t.l·:JaON 2 wi tt Audio Pow..-Amp ' 1.40 ....
I t.l..,..03 LowVoIII~ Al.IOloAmp t ... 1.10
lM..... Pha .. lo<:ktd l oop 1.40 "Uol-733N ViOotoAmp 160 ..
t.le-,330 Vlde<IDeIKtor 22. 1.6&
MC-l~i • VIdIIoIIAmp ,CO 1.$5

""'"., Vloeoll Amp 1.15 1.11

""''''' Vloeo II Amp AGe '00 >0.
Me-l35e Audio II Amp t. 15 ,..
Me-1Sl.,. It F. t.lodulltOf ... z...
Me-t .58 Dul l Comp . Op Amp .. ...
MC-t406N Ba I IIlC«lt.l~IIIOf 1.71 ,."
LM·t lltlQ Video t.loc;lulalor ' .71 '"UMW WlTAGEU lIULATDlS
LM·l805 5 VOlIP~t""' Volt. AIIg t .10 ...
l M-l 808 , Volt ~Ul-... 'loll Allg . 1.11 "LM·1I12 12 Yoll Po.l IIW'Vott .Reog 1." "U H " 5 te \'Qlt Poc ltl... Volt Reg 1.11 ..
I t.l·1I1' tSVOlt Poe!t i... VCIt. Aeg. 1.11 ...
It.l -1I24 2. vonPoe!t ..... VCIl Reg . 1.1' ..

45 MH %
Output

PROJECT ~.
BOXES .

-"",
Thll bole II ,' ~ ''W . " ~ ~H ·

e~~D with 1 1amtl'flbie Iluml'
num U-.~ptd eMulI n "w .
3""~H . e-o lntl lOe

'12.50 ea,
.. ormcMe ' 10.95.a.
~':i~~~t ' 14.95.a.

WAHL SOLDERINGIRONS
Your Choke ' 42.50

1lII0DEl1470T....,........tMM
1lII1cro 1oIdM"I 1 t.1on
~!IDO'101OO"f

~ "" rnca tll't<llt5
Il'ld lltlt llll;GraulldId
l'P e-sWlllllU"
8 1ype 1>p . ~~

'PO"9' &.llW
3-_, grO\ll1olltcl
powet~ cord

POPULAR
MICROWAVE

PARTS

UHFTUNERS

t.lRF-tOl • . .. ... .. . .. . 12.38
, -Up 1115

MRf4', .. . ... •• He
i ·Up 3,'2

MIIO-101. .. . .. • •.. • .. • • • • .51
CHIPCAps · .OQ1 mId . . .••. -'0

21 ·Up . . . ..•••.•...•• • . .30
2Ne003 tt-JyMIV' -I02)••• • " OS

100 for . . . .. 5.00

How Bact In St ock l

MITSUMI ~
UHF •

VARACTOR .-
TUNERS

1SOhm Input · 45 MHz Output
FOf Cl\an nel, 14 • 83

IffWlOlt' 1'lIIU ' 15.95 ...
AJlUI\lIl ... braftclnew

CaN l or OtIuuty Price

JERROLD 400
DIGITAL CATV CONVERTER

Y'OtI UII~ .. t*a tllfl\llllS~tlII """""'Id.""" _ ol lll
....." r..- ~Tllo5 l1l'1l_

... " 6D TY~¥oClIll,llp.f.l;\fItIll "
~ 3 Wllllllll r",,* =--rou e..
tJ\lllge tl\anrlell. . ~your TY ",or,".or

_ llIIe~ • ."""'~ 'fO<Iltllat..... r._...._
-~ ...:*-=.,."" lIUI ' 119.95 .a.

1N4001 I
15for •• . • .•• .•• .$1.00

SPECIAL PRICEI
' 94.00 •• .

B@@Wi

Now Sack In Stock l
SANYOUHFVARACTORTUNERS
75Ohm Input - 45 MHz Output

For Channels 1-4·83

11~ (.f'~5
All ul'llil Ir. tll'lnd~ trom s..nyo

C.II tor Quutltr Price

NEW 1984
B&K AUTO/MANUAL

RANGING
MULT IMETER

@ill

12 db GAIN
J~"'C"'__

' 8.95 ...

SONY
SURPlUS UHF-VHF
VARACTORTUNERS

Then tuners ree e ly. a ll chan·
nel l 2-63, plul mklba nd elbt.
e hanMls and a re perfeet IOf
homH>rew TV e lrC4l1ts etc.
OutPllt Freq . 45 MHz . Hookup
d.t. u'!CIude<!. NalNl Brand .

For Larvef Ocru tltle. c.n

DUALITY
POWER TRANSFORMERS

24V CT . 500 mAo
'3.19••. 10·4, '2.75 .a.

50 Of~ ' 2.25 ...

0l'T10fW.
w_

UHFA"~I.........
11db GtII"
NF . 1lab

' 39.95 ...

W W..-OAAO 7·El EMENT
75 DHM UHF YAGI ANTENNAS

SPEAKER
CABINET
Popular $9Nklr
UtlltlltSlor thClSl
fa'nousllolntbrtw

1'/ """'"
SpukftS ll'IducltO

Dlrnenaion. : l fh" w<1 l gYr"
I'Io!I Il.S"' ''0tepIltmO'fatlll 1/S ''
thICk bltk t o'Off

~
USA N~::L'=:-~~:=:~~~

~ ..:I£... AKIIf'N alllhe EXTRA CABLf. TV ~M IOBAHD- £ SlIP£RBANO
_ _ CHANN ELS on)"OUr UHF DIAL

ElImina l.. IN I'IMd for ~Ung Of IMslng. Tl'll' .)'Stem ......
the -rnl~" and "wj»ltll.nd" c:nan""1 your TV, YeR Of•r===== projKIOl" can', recetYe al'd c~. In.m 10 .tanOatd UHF

1=.".:-: =:.-,;ac:l e~::~~~l;~~'::;'~;:;~~a 'ROM CABLE TV'
TIW•.,..I¥n lilowl you to progrlm both ply {Ply TV dKoder reQUl~ Ind I tlrdlrd

~~~hI~::~~:I=:'~Of'I~~. - while you Irt Now 528.95 ...
SI.IO,",tllI&rldop!'llionany~ofTV.ltIlUHF. ' U IS POt'TAOE

HOW AVAILABLE
NEW TUNEABLEDELUXE MODELCVU·1000 ' 34.95 _

en
o
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a::o
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o
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WM. B. ALLEN SUPPLY CO. INC.
ALLEN SQUARE

300 BLOCK NORTH RAMPART STREET, NEW ORLEANS, LOUISIANA 70112

»
'"IJ
::Il
j=

V·1050F
100MHz • Quad Trace'

Delayed Sweep

PARTS SUPER SPECIALS!

CIRCLE 34 ON FREE INFORMATION CARD

V·650F
80MHz • Dual Trace

Delayed Sweep

$7.95
$8.45
$8.95
$9.45
$9.95

TEST EQUIPMENT
DISCOUNT PRICES

COMPLETE LINE OF
INSTRUMENTATION

AT THE MOST
COMPETITIVE PRICES

CALL TOLL FREE FOR
SAME DAY SHIPMENT
SAME DAY SAVINGS

DIGITAL MULTIMETERS
3Yz Digit • II Functions •
+18--+28-e Accuracy.
AC & DC • Real.t • 500
Houri· Dell Hold • \IV/Bal·
llf')'. T. lt LHdI & FUM •
Aulo rang '

VR·3510
RIg . $187

$137
VR·3525

Reo . $147

$107
VR·3550

RIg . $127

$97

OSCILLOSCOPES

_. M • .......__• _

I.Send for our FREE 1984 catalog
• of electronic components, kits,

I
..• IC's, computer software,

computer peripherals and
unique items.

SN 60/40 Rosin Core (RAJ
One lb. Reels
16 swg. (.064)
18 swg. (.048)
19 swg. (.040)
20 swg. (.036)
21 swg. (.032)
'12 lb. Reels
22 swg. (.028) $5.95
24 swg. (.022) $7.95

SN 62 (2% Silver)Eutectic-Rosin Core
21 swg. (.031) $19.95

PlusFREE !t~~c~~u nagol\!!~
FREE Freight On All Orders Over $25
Under $25 add $2.50 per order. Minimum order $10

• Check. Money Order. Master Charge . Visa
NY. Stale residents add appropnate saleslax.

To place your order call:
TOLL FREE800·645·4808
In NYS (516) 334-2660 No COO's accepted

TM

, zip code

Reg. $895

$695

V'422
DC-40MHz • Dual Trace

LABEl

HERE

ATTACH

state

Reg. $695

$545

._----
TOTAL ELECTRONICS CENTER •

. V·222
DC·20MHz· Dual Trace

Your old ad­
dress and zip
code

Mall to: Redlo-EI~ronlc.
SUBSCRIPTION DEPT., P.O. BO)( 2520,

BOULDER,COLO.~

Your new ad­
dress and zipcode -1

Six weeks' no­
tice

us:

1---------
MOVING? I

I
Don't miss a I
single copy of I
Radlo-Elee- I
tronles. Give I

name (please print)

city ,

addren
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ADVERTISING INDEX
RADIO-ELECTRONICS does not assume any responsibility for errors that may appear in the index below.

Free Information Number

46

3
80

12

67
87

78
72
100

16

18
34

23
35 .86

68
5
89

10
65
I I
53
99
54

8 1

6
9 ·
94
39

Page

Aco rn . . . . . . . I I I
Ac tive Electro n ics . . . . 124
Advanced Com puter Pr oducts . 115
Advance Electronics 24-27 .7 1

All Electro n ics . . . . . 125
Al\IC Sales . . . . . . . . . 112
AP Products . . . . . Cover-t
Auga t .. . . . .. 125
BBC . . . Cover3

Beckman Instruments . . .. . Cover2
B&K . . . 33

C& D . . . . . . . ~

CE I . . 20

Cha ney . . . . . . . . . . 143
C IE . .5 2-55

Command Productions . . . . . 116
Communications Electronics . . 2 .87

C PU . . . . . . . . . . . . . . . . . 142
C RT . . . . II I
Dandy Manufacturing Co. . . . III
Dalbani. . 117

Di~ike~' 122.12 3
Digitron 124

Direct Video . . . . . . . . . . 110
Dek ay . . . . 134.135
PT! . . . 12.

Electra . . . . II
Electronic Specialist s. . 120
Electronic Warehouse . . . . ... 109

Enterprise Development . . . 107
Etronix . . . . 120

76
74.30
96

26

75
15.97

85

28

4 1

38
42
49

88
4

63
83

48

93

66
95

90
84

31
52
47

Fordham Radio .. 15

Formula . . .. .. 119
Glad stone . . . 43
Global Spec ialt ies . . . . . . . . . 14
G!\I High Tech 141

Grantham College of Engineering 21
Halix . .. .. 110

Haltronix . . . 140
Heath . . . . 9 .69

Hickok . . . . . . . 95
ICS . .. .. 107

Ins trument !\Iart . . 108
Jameco . . . . 130. 131

Jan Crystal . . . . . . . 142
Javanco . . . . . . . . 124
JDR . . . . . 126-129

J im Pack . . . . 92.93
J&W . , ... .. 112

Kashiwagi . . .. III
KCS . . . . 132

Kikusui . . . . . . 23
McGraw Hill Books . . . . . 34-37

Mclntosh Labs. . . . 97
1\1FJ . . ... 97
Mou ser . . . . . . . . . . . . . . . . . 109

Netwo rk Sales 136

Nema l Electronics Inc . . . I II
Newtone Electronics .. 99
NRI. .. .. .... 16-19 .46
NTS . . . 102- 105

Pacific One . . . . . . . . . . III
Paia . . 44
Philips ECG . . 13

29

50
21
51

43
71
92.61

79

27
55
44

60
25
82

14

33
58
69

36

7
91

56

13
57

Phillips Tech Electronics . . . 132
Phoenix Systems Inc . . III
Pr ofession al Video. . . . . . 132

Protecto . . . . . . . . . . . . . . . 60
PTS IOI
Pul sar Technology Systems . . 44
Radio Shack . . . . . . . 80 . 133
Ramse~· . . . 137

Random Access . . . . . 111
RCA Dist. and Sp ecial Project s .. 28.29

RE Book Store . . . . 132
RF Elect ronics. . . . 142
RSP Electronics Corp. . . . 121

Sarns Book Store . . . . . . . 77-79
Scientific Systems . . . . . . . . . . 140

SEI .. .. 136
Simpson 42
Sintec 30

Solder Ab sorbing Tech nology III
Solid Stale Sa les . . .. .. . .. 140
Sold er Craft . . . . . . . . . . 143
Sony Video . . . 22

Spartan Electronics . . 144
Starshine.. .. I
Tektronix 5
U.S. List Protection . . 88

Vaco . . . . 38
VIZ . . 3 1
W1\1 B. Allen 143

Westech . . . . .. . . . . 118
WS Jenks and Son . . . . . . 12

Zenith . . . . . . 41

~ SPARTAN 6094 Jericho Tpke, fl.\..\.. 1\141.V : Electronics Inc. Commack. N.Y. 11725 C (516) 499-9500 'I...

PROFESSIONAL
TELEPHONE PRODUCT TESTER

BJ.jjjjJjjjjjJ
Features: MODEL 1045

- Provdes baSICoperal on le sts lor cordecI
and CO'd,"S l""'Phones antwenng
machones and automat<: d,a'ofll

- Chects l&lephorlCl line cords and handsel
cords !Ofcont,nu lly shorts and
l'IIt'fmrtte<'lts

- \Jef,r,esnumtlefdla1e<landre<:l'a'l<lIor --

pulH or lOucMone le~s

- Provldes It'JfIo and nonT\l.I -..... nng tes t_..-c.
- .....nf_ tNl voc e and OTMF (Dual Tone

lJ u/tJpIe F~ncy) levels are atlOW
ml/vnum reqo..red 1eo.oel

- ~~"~': :::':':':::',,'::;:="" $335.95
If'\sll\lCt()nurd ISprovided ...,th 1t1e\osl ol

- Can be used by the sa 'espetlOl'110
c»monslrate operat ()n ar'ld features of
~ prod ucts and 10 SC""" "eturns
tletoremao;.ngane'Xtnaf'9I:

270 8
1024 x 8 $1.95

While Quantities Last

BEFORE YOU PAY SS FOR A
TELEPHONE SERVICE CALL, TEST IT

YOURSELF!! !
BJ.jjjjJjjjjjJ

Telephone Line Analyze
MOdell042~

- TClsls ICl;~oneIlI"lCl funcl()n5 t h.al aliocl ~~.

- ~e~:r:ne~':~~ YOIIageleYe!s " ...~." j
- Cheeks (:Ond,11O" 04 l el~none bne !rom

cet'll.ral otla 10 UHf S leleQhone)aClo:

- ='~:=~~Z':I eat1 $19.95

EProms

$64.95

$34.95

40 Channel VHF to UHF
'.z-- B lock Converter

28.95 Ea.
24.954 & up

Deluxe Vers ion - Fe atures fine tuning knob ,
matc hing X former & 2 cabl es $38.95

Jerrold 36 Channel
Remote CATV ~
Converter
w/on/off Fine Tuning $94.95
58 Channel Wireless $109.95

REFURBISHED
MONITORS
9",12", Commercial $39 95'
Grade as low as •

AUTO ALARM SYSTEMS
Keyless Automatic
Passive

-arrns when ignition is
turned off

-automatic turn-off and
reseltimer

2000 Auto Watchman
-prevents use of mas ter
keys or the removal of
Ignition lock to start
vehicle

-protects all foreign and
American cars$64.95

$35.95
DG115P

DG115S
(6 Outlet)

8 functions and 30 ranges ­
Diode/transistor test function ­
auto-polarity, auto-zero , and
auto-decimal - 10 Amps AC and
DC Current Capability . Transistor
Gain Tes t (hFE) - Conductance

BECKMAN
CIRCUITMATE 20

COMPUTER CARE KIT
The Preventative maintenance kit for the
office a nd home co mputer ~' --'
Cont. lrlS PJOCQ,IOI"tDuster.
ZeroCharg e Antl·Sta llC SCreen •
~~~~rzero $18.95 , .. ...

Dealers Welcome to 1500 $250 O,ellooooo $1250
Min O,der 52500 \' ,,' r.I C BAC Arne, All ,100ve 160010 25000 $01 50

Volume rme rnanonat shippingAdd I COO 2 00 Extra nr LI" -iuune ~ . cas « msco vnt 2510010 50000 $600 (516) Man Th Tu W F Sa
Discounts Prrces subject to change .Add I shrpplng COD munev order (nrc, Add lor 5010010 150 00 sa 50 499-9500 .

withoutnotice ' for monitors sn PP "q 1510010 tooooo $1200 9-8 9-6 9.30-5

(f)
()

z
oa:
f­
()
W
....J
W

o
o
<t:
a:
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look closer
ataDSM!

Here 's a flat-panel scope, a transient
recorder, and a 32-range DMM in a
compact 4 lb. box.

Now you can use one instrument to
capture 2 lis transients, evaluate their
waveform characteristics on a flat-panel
LCD, and simultaneously measu re their
true RMS values .

It's all made possible with the first in a new
class of instruments from BBC, the Digital
Scope Mult imeter, Model M 2050 DSM. By
applying precis ion European engineering
to the measurement needs of design and
service engineers, BBC is revolutioniz ing
test and measurement.

Large Flat-Paneled Scope Display

The LCD provides excel lent resolution ,
128 dots by 64 dots , for waveform displays.
It measures 4-5/8 in. (118 mm) x 1-5/8 in.
(42 mm) . Simultaneous display
capabi lities let you use the scope portion
of the LCD to evaluate signal
characteristics while the DMM portion
displays the true RMS signal value.
Your measurement evaluations will
be more accurate and consistent.

Transient Recording

Two independent memories of 512 words
(horizontal dots) with 8-bit vertical
resolut ion let users capture information
about events ranging from 2 lis to 1-hr in
duration. Five selectable trigger points (0,
25% ,30% ,75% , and 100%) give users
opt ions as to how much data is stored
before and after the triggering event.

True RMS Multimeter Measurements

You get 15 voltage ranges (to 650V) , 15
current ranges (to 10A), and two
resistance ranges (200Q and 20kQ). True
RMS and Averaging RMS mode s are
switch selectable. All ranges are overload-

protected (Spikes to 6,000 V or 60A).

Performance Packed and
Portable

An impact resistant case protects
the M 2050 DSM . When open, the
disp lay angle is easily adjustab le.

When closed, the display and
the controls are protected , the
meter shuts itself off, and the
tilt bail becomes a carrying
hand le.

Affordable and Available

The price of the M 2050 DSM is only
$1,795.00 (for the optional analog output,
add $200.00). Rechargeable batteries for 8
hours of portable operation are available
for $35.00
BBC 's M 2050 DSM and other innovative
instruments are availab le via select
distributors throughout the U.S. If your
instrumentation supplier doesn't carry
BBC yet, we' ll gladly tell you who does.
Call toll free :

1-800-821-6327
(In CO, 303-469-5231)

BBC-MetrawattlGoerz
6901 W. 117thAvenue
Broom field , CO 80020, Telex 45-4540

Engineering Excellence in Test and Measuremen t

[BBCIBID]
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Imagine that there was a single source
for all your Interconnection needs.
There is. A P PRODUCTS has the most com­
plete line of Interconnection
products and accessories. DIp,
Socket and Card-Edge con­
nectors, all styles and sizes
of Headers, and D-Submin
in both IDC and solder ver­
sions. A P PRODUCTS otters
flat cable in both gray and
rainbow, in a wide variety of
widths. And, our new low
cost IDC assembly tool can
help put everything together
without putting a crimp in your bUdget.

Imagine that you could find high qualify
IDC products at affordable prices.
You can. AP PRODUCTS understands .
yourprototyping needs. Our IDCproducts
are manufactured to give you the accu­
rate, dependable connections you must

have.Theyare designed to save you time.
And, they are priced to save you money.

Imagine that there's an easy way to
find the AP PRODUCTS you need.

There is. The A P PRODUCTS Inter-
connection rack at your

electronics dealer has the
complete line of connect­
ors, cable, tooling, and
accessories. Over one hun­
dred and sixty products in
all. You'll be able to find
what you need fast. So you
can get back to your pro­
ject in a hurry.

Imagine that you need
more information. .
No problem. Just call toll free
800-321-9668 for the name of the distri­
butor nearest you. (In Ohio, call collect
(216) 354-2101.)

A P PRODUCTS INCORPORATED
9450 Pineneedle Or . • Box 540

Mentor. Ohio44061 -0540
(216) 354-2101

TVVX: 810-425-2250
In Europe. contact A P PRODUCTS

GmbH • Baeumlesweg 21
0 -7031 W8111 • West Germany


