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Build your own IBM PC compatible 

and save hundreds of dollars. 

Heath proudly announces 
the NEW HS -151 Desktop and 
HS -161 Portable computers. 
One of the worlds largest software 
libraries has IBM's name on it. 

Now ycu can run that software on 
Heaths new IBM PC compatible 
computers. available in easy -to- 
build ki -s. 

Can yon build one of these comput- 
ers? 85 °%o of our first -time customers 
ask the same question. And the 
answer is 100% yes. You can. 
In fact, you should build one. You'll 
save a of of money while learning 
about computers in general and the 
Heath PCs in particular. 
Build confidence... and your new 
computer ... one step at a time. Two 
main ci-cuit boards come to you 
pre -assembled and factory- tested. 
So that you can build the three other 
boards we include a test soldering 
board plus helpful soldering instruc- 
tions to make sure you get it right. 

Our instruction manuals are easy to 
understand, thorough and packed 
with cogent illustrations. And once 

s built, the computer guides you 

through a full range of included disk - 
based diagnostics. 
Expert advice is only a phone call 
away. should you need it. You'll 
reach a trained consultant whose 
specialty is talking sense, not jargon. 

We'll do whatever 's necessary to 
make our pledge come true: "We 
Won't Let You Fail. Our entire 
business depends on that 

simple promise. 

Experience a little won- 
der and a lot of pride. Save 

money, too. by building the high- 
est quality personal computer. The 
Heath PC's have 128K RAM stan- 
dard (expandable to 640K), a pro- 
fessional keyboard, dual 360K disk 
drives and optional Winchester. 
These machines are truly complete. 
Both are color capable and 
MS' -DOS is included. 
Check out the Heath PC computers 
today. IBM compatibility means 
they'll run the most popular soft- 
ware. And, with the money saved by 
building a kit. think of all the periph- 
erals and software you can buy! 

HS -151 Desktop 
PC with stan- 

dard floppy 
disk drive 

or optional 
hard disk. 

CIRCLE READER SERVICE 
CARD. Get more informat on on the 
most rewarding personal 3omput- 
srs. The HS -151 Desktop PC and 
-IS-161 Portable PC. 
MS is a registered trademark of 
Microsoft Corporation 

For computing on the go... 
the HS -161 Portable. 

--vcsia 
The HS -161 has the same features as 

the HS -151. Amber Monitor included 
Convenient keyboard folis up, two 
disk drives fold down. 

Heathkiti 
MOM 
r FREE 

A subsidiary of Zenith Radio Corporation Company 
Ce-230 
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Where's Your ELECTRONICS Career Headed? 

The Move You Make Today Can Shape Your Future 
Yes it's your move. Whether on a chess board 
or in your career, you should plan each move 
carefully. In electronics, you can move ahead 
faster and further with a 

B. S. DEGREE 
Put professional knowledge and a COLLEGE 
DEGREE in your electronics career. Earn your 
degree through independent study at home, 
with Grantham College of Engineering. No 
commuting to class. Study at your own pace, 
while continuing your present job. 

The accredited Grantham non -traditional 
degree program is intended for mature, fully 
employed workers who want to upgrade their 
careers . . . and who can successfully study 
electronics and supporting subjects through 

INDEPENDENT STUDY, AT HOME 

Free Details Available from: 

Grantham College of Engineering 
2500 South La Cienega Blvd. 

P. O. Box 35499 
Los Angeles, CA 90035 

Independent Home Study Can Prepare You 

Study materials, carefully written by the Gran- 
tham staff for independent study at home, are 
supplied by the College, and your technical 
questions related to those materials and the 
lesson tests are promptly answered by the Gran- 
tham teaching staff. 

Recognition and Quality Assurance 
Grantham College of Engineering is accredited 
by the Accrediting Commission of the National 
Home Study Council. 

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

r 

L 

Grantham College of Engineering 7-84 

P. 0. Box 35499, Los Angeles, CA 90035 

Please mail me your free catalog which explains your 
B.S. Degree independent -study program. 

Name -Age 

Address. 

City State Zip 
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NEW! 

Scanners 
Communications Electronics," 

the world's largest distributor of radio 
scanners, introduces new models 
with special savings 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 service be- 
cause CE distributes more scanners 
worldwide than anyone else. Our ware- 
house facilities are equipped to pro- 
cess thousands of scanner orders 
every week. We also export scanners 
to over 300 countries and military 
installations. Almost all items are in 
stock for quick shipment, so if you're 
a person who prefers fact to fantasy 
and who needs to know what's really 
happening around you, order your 
radio today from CE. 

NEW! Regency/ MX5000 -B 
List price 5599 95 /CE price $379.00 
Multi -Band, 20 Channel No-crystal scanner 
Search Lockout Priority AC /DC 
Selectable AM -FM modes LCD display 
World's first continuous coverage scanner 
Frequency range: 25 -550 MHz. continuous coverage. 
Never before have so many features come in 
such a small package. The Regency MX5000 
mobile or home scanner has continuous cover- 
age from 25 to 550 MHz. That means you can 
hear CB, Television audio, FM broadcast sta- 
tions, all aircraft bands including military and 
the normal scanner bands, all on your choice of 
20 programmable channels. 

NEW! Regency° MX3000 -B 
List price $299.95/CE price $181.00 
6-Band, 30 Channel No-crystal scanner 
Search Lockout Priority AC /DC 
Bands: 30 -50, 144-174. 440-512 MHz. 
The Regency Touch MX3000 provides the ease 
of computer controlled, touch -entry program- 
ming in a compactsized scanner for use at home 
or on the road. Enter your favorite public service 
frequencies by simply touching the numbered 
pressure pads. You'll even hear a "beep" tone 
that lets you know you've made contact. 

In addition to scanning the programmed 
channels, the MX3000 has the ability to search 
through as much as an entire band for an active 
frequency. The MX3000 includes channel 1 

priority, dual scan speeds, scan or search delay 
and a brightness switch for day or night operation. 

NEW! Regency° Z30 -B 
List price $269.95/CE price $169.00 
6-Band, 30 Channel No-crystal scanner 
Bands: 30-50, 144 -174, 440-512 MHz. 
Cover your choice of over 15,000 frequencies 
on 30 channels at the touch of your finger. 

Regency 
MX3000 

Regency 
MX5000 

JIL SX -200 -B 
CE price $264.00 /LOW LOW PRICE 
8-Band, 16 Channel No-crystal scanner 
Quartz Clock AM /FM AC /DC 
Bands: 26-88, 108-180, 380 -514 MHz. 
Tune Military, F.B.I., Space Satellites, Police & 
Fire, D. E.A., Defense Department, Aeronautical 
AM band, Aero Navigation Band, Fish & Game, 
Immigration, Paramedics, Amateur Radio, Jus- 
tice Department, State Department, plus thou- 
sands of other radio frequencies. 

Regency° HX1000 -B 
Allow 60- 120 days for delivery after receipt of 
order due to the high demand for this product. 
List price $329.95/CE price $209.00 
6-Band, 30 Channel No Crystal scanner 
Search Lockout Priority Scan delay 
Sidelit liquid crystal display Digital Clock 
Frequency range: 30 -50, 144.174, 440 -512 MHz. 
The new handheld Regency HX1000 scanner is fully 
keyboard programmable for the ultimate in versatil- 
ity. You can scan up to 20 channels at the same time. 
When you activate the priority control, you automat- 
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 this 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, 
carrying case, belt clip, flexible antenna and nicad 
battery. Reserve your Regency HX1000 now. 

Regency° R106 -B 
List price $149.95/CE price $92.00 
S -Bend, 10 Channel Crystal scanner AC /DC 
Frequency range: 30.50, 146.174, 450-512 MHz. 
A versatile scanner, The Regency R -106 is built 
to provide maximum reception at home or on 
the road. Rugged cabinet protects the advanced 
design circuitry allowing you years of depend- 
able listening. 

Regency® R1040 -B 
List price $1 99.95/CE price $121.00 
6-Band, 10 Channel Crystalless AC only 
Frequency range: 30 -50. 144 -174, 440 -5 12 MHz 
Now you can enjoy computerized scanner ver- 
satility at a price that's less than some crystal 
units. The Regency R1040 lets you in on all the 
action of police, fire, weather, and emergency 
calls. You'll even hear mobile telephones. 

Programming the R1040 is easy. Merely touch 
the keyboard and enter any of over 15,000 
frequencies on your choice of 10 channels. 

Regency° HX650 -B 
List price $119.95/CE price $79.00 
5 -Band, BChannel Handheld crystal scanner 
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 gives you the 
world's smallest scanner. Our low CE price in- 
cludes battery charger /A.C. adapter. 

NEW! Regency' HX- 650P -B 
List Price $1 79.95/CE price $104.00 
Now, Communications Electronics offers a 
special packaged price on the Regency H X-650 
scanner and the following items foronly$104.00. 
You get the Regency HX -650 scanner, a set of 4 
AAA ni -cad batteries, the MA -506 carrying case, 
six crystal certificates, AC adapter /charger and 
flexible rubber antenna for only $104.00 per 
package plus $10.00 shipping /handling. To 
order this special package, use CE special 
order number HX- 650P -B. 

QUANTITY DISCOUNTS AVAILABLE 
Order two scanners at the same time and deduct 
1 %, for three scanners deduct 2 %, four scanners 
deduct 3 %, five scanners deduct 4% and six or 
more scanners purchased at the same time 
earns you a 5% discount off our super low 
single unit price. 
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Regency® Z10-B 
List price $229.95/CE price $149.00 
6-Band, 10 Channel No-crystal scanner 
Priority control Search/Scan AC /DC 
Bands: 30 -50, 140 -174, 440-512 MHz. 
Cover your choice of over 15,000 frequencies 
on 10 channels at the touch of your finger. 

OTHER RADIOS S ACCESSORIES 
Regency' C403 -B Scanner $59.00 
Panasonic RF -9 -B Shortwave receiver $84.00 
Panasonic RF -B50 -B Shortwave receiver S129.00 
Panasonic RF -799 -B Shortwave receiver $219.00. 
Panasonic RF- 2600.8 Shortwave receiver $199.00 
Panasonic RF3100 -B Shortwave receiver_ $279.00 
Panasonic PF-5300-8 Shortwave receiver $195.00 
Panasonic RF- B600 -B Shortwave receiver $429.00 
Panasonic RF- 6300 -B Shortwave receiver 5539.00 
Bearcat' 210XL -B Scanner ... ..$219.00 
Bearcat' 5 /6 -B Scanner. .$119.00 
Bearcat' DX1000 -B Shortwave Receiver $489.00 
JIL SX-400-8 Scanner. .. $539.00 
JIL PS-B 12 V DC Power Supply for JIL SX -400 $3900 
SP55 -B Carrying case for Bearcat Frve-S n . $15.00 
MA -506 -B Carring case for Regency HX650 $15.00 
TSG -B "Top Secret" Registry of U.S. Govt. Freq. $15.00 
RRF -B Railroad Frequency Directory $10.00 
ESO-B Energy Services Directory $10.00 
ASDB Frequency Directory for Aircraft Band $10.00 
SRF -B Survival Radio Frequency Directory .. . $10.00 
TIC-B Techniques for Intercept. Communications $12.00 
CIE- B Covert Intelligence. Elect. Eavesdropping $12.00 
FB -E -B Frequency Directory for Eastern U.S.A.... $12.00 
B -4 -B 1 2 V AAA N,-Cad batteries (set of four) $9.00 
B-6-13 1 2 V AA Ni-Cad batteries (set of four . $12.00 
A -1 35C -B Crystal certnccale .$3.00 
A60 -B Magnet mount mobile antenna $35.00 
A70 -B Base station antenna.. $35.00 
Add $3.00 shipping for all accessories ordered at the same time. 
Add $12.00 per shortwave receiver for U.P.S. shipping. 
Add $3 00 shipping per scanner antenna 

BUY WITH CONFIDENCE 
To get the fastest delivery from CE of any 
scanner, 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 I.D. number. Written pur- 
chase orders are accepted from approved gov- 
ernment agencies and most well rated firms at a 
10% surcharge for net 10 billing. All sales are 
subject to availability, acceptance and verifica- 
tion. All sales on accessories are final. Prices. 
terms and specifications are subject to change 
without notice. All prices are in U.S. dollars. Out 
of stock items will be placed on backorder 
automatically unless CE is instructed differ- 
ently. A $5.00 additional handling fee will be 
charged for all orders with a merchandise total 
under $50.00. Shipments are F.O.B. Ann Arbor, 
Michigan. No COD's. Most products that we sell 
have a manufacturer's warranty. Free copies of 
warranties on these products are available 
prior to purchase by writing to CE. International 
orders are invited with a $20.00 surcharge for 
special handling in addition to shipping charges 
Non -certified checks require bank clearance. 

Mail orders to: Communications Electron- 
ics" Box 1002, Ann Arbor, Michigan 48106 
U.S.A Add $7.00 per scanner for U.P.S. ground 
shipping and handling in the continental U.S.A. 
For Canada, Puerto Rico, Hawaii, Alaska, or 
APO /FPO delivery, shipping charges are three 
times continental U.S. rates. If you have a Visa 
or Master Card, you may call and place a credit 
card order. Order toll -free in the U.S. Dial 
800 -521 -4414. In Canada, order toll -free by 
calling 800 -265 -4828. WUI Telex CE anytime, 
dial 671-0155. If you are outside the U.S. or in 
Michigan dial 313-973-8888. Order today. 
Scanner Distribution Center' and CE logos are trade 
marks of Communications Electronics' 
t Bearcat is a federally registered trademark of Electra 
Company, a Division of Masco Corporation of Indiana. 
t Regency is a federally registered trademark of Regency 
Electronics Inc. AD 4060184 -B 
Copyright `1984 Communications Electronics 

Order Toll Free... call 
1 -800- 521 -4414 

C TY 

all COMMUNICATIONS 
ELECTRONICS'' 

Consumer Products Division 
818 Phoenix 0 Bo. 1002 0 Ann Artcar, Michigan 48106 U S A 

Cell TOLL-FREE 4005214414 or outside U.S.A. 313 -573 -a 
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Radis- 
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Electronics publishers since 1908 

THE MAGAZINE FOR NEW 
IDEAS IN ELECTRONICS 

BUILD THIS 43 ENERGY MISER FOR AIR CONDITIONERS 
You don't have to make yourself uncomfortable to save money on 
your air -conditioning bills. Bill Owen 

61 CLAMP -ON DC AMMETER 
This ammeter eliminates the undesirable side effects of 
measuring DC current: it uses Hall- effect transducers and a 

clamp -on probe. Hardin Stratman 

TECHNOLOGY 4 VIDEO ELECTRONICS 
Tomorrow's news and technology in this quickly changing industry. 
David Lachenbruch 

12 SATELLITE/TELETEXT NEWS 
The latest happenings in communications technology 
Gary H. Arlen 

CIRCUITS AND 
COMPONENTS 

51 HOW TO REPAIR PC BOARDS 
If you've ever had a PC board that you thought was ruined 
forever --it probably wasn't. Robert Grossblatt 

54 DESIGNING WITH LINEAR IC'S 
Part 3. A look at the noninverting follower and some typical op- 
amp applications Joseph J. Carr 

65 POWER- SUPPLY CIRCUITS 
This article is chock full of practical power -supply circuits that you 
can put together now' Ray Marston 

72 HOBBY CORNER 
Testing your telephone. Earl "Doc" Savage, K4SDS 

74 NEW IDEAS 
Restoring tube -type auto radios. 

76 DESIGNER'S NOTEBOOK 
Frequency multiplication. Robert Grossblatt 

VIDEO 47 HOW TO TUNE YOUR MDS DOWNCONVERTER 
You don't have to run up and down your roof with a soldering iron 
Lew G. Schuweiler 

69 TROUBLESHOOTING THE TOUGH ONES 
A look at how some TV- servicing problems that -although they 
took some time -were eventually solved. Frank A. Salerno 

78 SERVICE CLINIC 
Electrostatic discharge and its problems. Jack Darr 

79 SERVICE QUESTIONS 
Radio- Electronics Service Editor solves readers problems. 

COMPUTERS 57 INTERFACING THE ZX81 
The ZX81 (or Timex Sinclair 1000) computer can be turned into a 

very powerful machine. Neil Bungard 

Following page 72 COMPUTER DIGEST 
A look at the new Sinclair QL, printing buffers, personal 
communications, and lots more! 

EQUIPMENT 26 Ungar Electronic Soldering System 9000 

REPORTS 
33 Sabre Electronics Calc -U -Dial Automatic Dialer 

DEPARTMENTS 12 Advertising and Sales Offices 

104 Advertising Index 

105 Free Information Card 

14 Letters 

82 Market Center 

37 New Products 

6 What's News 

JULY 1984 Vol. 55 No. 7 

ON THE COVER 
You can save money on your air - 
conditioning bills and stay comfort- 
able at the same time. No, it's not 
magic -it's what's known as time 
cycling. The energy miser lets your 
air conditioner operate more effi- 
ciently than it does when it is control- 
led by just a thermostat. Best of all, 
you can build the device just in time 
for the hot weather! The story begins 
on page 43. 

THE TIMEX SINCLAIR 1000 or ZX81 has been 
described as being worse than a toy. Well, it 
doesn't have to be. You can put your ZX81 to 
work as a control computer with as many fea- 
tures as your imagination permits. This month. 
interfacing basics are discussed, and an inter- 
face circuit is presented. The story begins on 
page 57. 

COMING NEXT MONTH 
On Sale May 22 

Electronics And The Heart . The 
heart may have more in common 
with electronic devices than you 
think. 
An Infrared Transmitter,Re- 
ceiver. How many uses for one 
can you come up with? 
ComputerDigest.Anothertear- 
out edition of our magazine -with- 
in -a- magazine. 
And lots more! 

Radio -Electronics. (ISSN 0033 -7862) Published monthly 
by Gernsback 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. possessions. 514 97. Canada. 
517.97. Other countries, $22 47 (cash orders only. payable in 
U S A. currency). Single copies $1.75. c 1984 by Gernsback 
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 

A stamped sell- addressed envelope must accompany all 
submitted manuscripts and or artwork or photographs it their 
return is desired should they be rejected We disclaim any 
responsibility for the loss or damage of manuscripts and or 
artwork or photographs while in our possession or otherwise 

As a service to readers. Radio -Electronics publishes available plans or information relating to newsworthy products. techniques and scientific and technological developments. Because of possible 
variances in the quality and condition of materials and workmanship used by readers. Radio -Electronics disclaims any responsibility for the safe and proper functioning of reader -built protects based 
upon or from plans or information published in this magazine 
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VIDEO ELECTRONICS 

DAVID LACHENBRUCH 
CONTRIBUTING EDITOR 

RCA PULLS THE 
PLUG 

RCA's noble experiment with the CED (Capacitance Electronic Disc) videodisc system came 
to a sudden end after three years of marketing and $580,000,000 of losses when the 
corporation's board decided to discontinue manufacturing SelectaVision players. The compa- 
ny will continue to manufacture discs for existing players for at least three years, or as long as 
there is demand, according to RCA. The videodisc system was a victim of the unexpected 
success of the VCR, of which RCA is the leading brand in the United States. RCA said the 
unanticipated demand for VCR's, the constantly dropping prices, and the widespread avail- 
ability of low -cost program cassette rentals spelled the death of the videodisc system. 

RCA had reduced the price of the basic player model to $199.95 and introduced stereo and 
interactive models at higher prices, but only the cheapest model sold in any volume. RCA said 
it would continue to sell the remaining players this year, and it expects a total of 700,000 to be 
in use by year's end. The competing LaserVision optical system, with players being sold by 
Pioneer, Magnavox, and Sylvania, continues on the market. 

THE VCR 
WINNERS 

Once again in 1983, RCA was the most popular VCR brand in the United States, according to 
a survey by the trade newsletter Television Digest. However, RCA won by a slimmer margin 
this time, with an estimated 16% of 1983's sales, while Panasonic, the No. 2 brand, had 15 °%°. In 

1982, RCA held an estimated 22% of the market, to Panasonic's 17.75 %. Sony was the No. 3 
brand with 7 %, followed by General Electric with 5.5 %, and Fisher and Sanyo with 5% each. 

The two American brands owned by Matsushita Electric, Panasonic and Quasar, accounted 
a total of 20.6% of all VCR's sold in the United States last year, and taken together they would 
easily come out in first place. Other brand groupings: North American Philips brands (Magna- 
vox, Sylvania, and Philco) had a total of more than 7.5% of the market, while Sanyo's two 
brands (Sanyo and Fisher) totaled 10 %. 

Because total VCR sales in 1983 were more than double those of 1982 (4,091,000 vs. 
2,035,000), virtually every brand ended up with greater sales than the year before -even 
those brands which lost some market share (such as Zenith, which fell from 6% to 2.6 °ró when 
it temporarily dropped out of the market in preparation for its 1984 switch to VHS from Beta). 
According to the survey, about 19% of the VCR's sold in the U.S. last year were in the Beta 
format, a decline from 26% in 1982. 

BIG SCREEN, BIG 
PROSPECTS 

Some 143,500 giant- screen projection TV sets were sold in 1983, up from 117,000 in 1982, and 
in the first quarter of 1984 sales were running about 14% ahead of 1983's pace. U.S. Precision 
Lens Co., which makes lenses for most of them, sees American homes adding TV projectors 
in even greater numbers this year, forecasting sales of about 178,000. 

The company predicts that 75% of all projection sets sold this year will be rear -projection 
systems (one -piece types in which the picture is thrown from the inside of the set onto a 
translucent front -mounted screen) as opposed to 60% last year and 29% in 1981. It sees these 
advances in projection this year: Improved lenses at lower cost; more compact cabinets; better 
projection tubes with widespread use of liquid cooling for higher brightness; smaller spot size 
for better resolution; better phosphors; better screens at lower cost; more sets with optical 
coupling of tube to lens for higher contrast, and a new generation of chassis designed 
specifically for projection. 

U.S. Precision also spots a trend toward somewhat smaller screen sizes in projection TV. 
Since a rear -projection set resembles a conventional TV, but with a bigger picture, the 
company quotes its manufacturing customers as feeling that "projection should more properly 
be considered an extension of conventional color -TV lines. They argue that we should forget 
about calling it projection, instead concentrating only on larger screen size." 

Meanwhile, some set manufacturers' labs are working on new generations of projection 
television designed to be used with high- definition widescreen TV of the future. Already in 

sight, according to inside reports, are projection systems with better contrast, resolution, and 
brightness than conventional direct -view sets. R -E 
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HI- PERFORMANCE 
PORTABLE 
OSCILLOSCOPES 
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ALL FEATURE 6" RECTANGULAR CRT 
Full 2 year parts & labor warranty. 

*HITACHI 

77 0.3% Accuracy 
Manual or 
Autorange 

10A + mA Range 
Beeper 

"Touch- Hold" 
Function 

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

$129° 

0.5% Accuracy 
Manual or 
Autorange 
10A + 300 mA 
Range 
Beeper 

V 42 $599 95 

DC to 40 MHz, 
1mV /div, dual- trace, 
DC offset function 

.V-222$499 
95 

DC to 20 MHz, 
1 mV /div, dual- trace, 
DC off. func., Alt. 
magnify function 

$439 95 
V-212 
DC to 20 MHz, 
1 mV /div, dual -trace 

t 
.jitelt stp 

V-1050 

81,249" 
V -1050F 
100 MHz Quad Trace 
w /delay sweep 

V -650F 939 95 

60 MHz Dual Trace 
w /delay sweep 

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

FLUKE 
SERIES 
MULTIMETERS 

Analog Display Rotary Knob Volts AC & 
DC Resistance to 32 MS2 10 Amps Diode 
Test 3200 Counts Fast Autoranging Function 
Annunciators in Display Power -Up Self Test 

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

$9900 $85°° 

73 
75 

0.7% Accuracy 
Autorange Only 
10 Amp Only 

TOLL FREE HOT LINE THE TEST EQUIPMENT SPECIALISTS filk 
17.7.1 17.7.1 $800223.°47 4 

047 ADVANC 
212-730-7030 

LECTRONIC 26 WEST 46th STREET, NEW YORK, N.Y. 10036 
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WHAT'S NEWS 

EIA sets new standards 
for silicon digital IC's 

The Engineering Department of 
the Electronic Industries Associa- 
tion has established JEDEC Stan- 
dard No. 7, setting industry 
specifications for three series of 
new high -speed silicon -gate digital 
IC's. 

The 54 74HC series includes 
buffered CMOS logic devices with 
the primary characteristic of VIA 

(logical low -input voltage) and VIH 
(logical high input voltage) ratings 
for good noise immunity in CMOS 
system designs. The 54 74HCU 
series includes a limited number of 
unbuffered (1 active logic circuit) 
inverters or gates where V,L and 
V,,, ratings are less than those of 
the'-IC series. The third series is 

designated 54 74HCT. having V1L 

and VIH ratings of 0.8- and 2 -volts 
respectively for direct interfacing 
with TTL logic ICs. 

Computer to interface 
home student, teacher 

A new home -study system. in 
which student and teacher can be 
in direct contact. was described to 
Chicago security analysts by 
David Bright of the National Educa- 
tion Corp. Mr. Bright reported that 
the company's computer bank in 

Scranton, PA -which now handles 
testing for the company's 60,000 
domestic home -study stu- 
dents -has been upgraded to ac- 

cept on -line computer interfaces. 
The new EdNet system will be 

offered to owners of IBM, Apple. 
Radio Shack, Commodore and 
Timex computers. The new sys- 
tem, Bright said. will permit inde- 
pendent home students to not only 
take their testing by computer. but 
to interface directly with instruc- 
tional specialists via their home or 
office computers as well. 

Dr. Maiman member of 
Inventors Hall of Fame 

Dr. Theodore H. Maiman, pi- 
oneer in laser research, was 
inducted into the National Inven- 
tors Hall of Fame at the 12th Inven- 
tors Day Expo in Arlington, VA. He 
was honored for the invention of 
the ruby laser. the world's first oper- 
ating laser. The first laser action 
occurred on May 15, 1960. at the 
Hughes Research Labs. Malibu. 
CA. 

Dr. Maiman has been elected to 
both the National Academy of Sci- 
ences and the National Academy 
of Engineers. Among his many 
awards is the American Physical 
Society Oliver E. Buckley Prize for 
The Most Important Contribution 

to Solid -State Physics in the Prior 
Five Years." 

The National Inventors Hall of 
Fame is located in the United 
States Patent Office in Arlington. 
VA. and is dedicated to the persons 
who conceived the great tech- 

nological advances which this na- 

r 
A NEW ERA IN HOME STUDY? Instructor specialist (at left) handles queries 
from the student at right in his home, via the computer link, which supports 
owners of most of the popular personal computers. 

THEODORE H. MAIMAN LOOKS ON 
as William Weigel, president of the 
National Inventors Hall of Fame 
Foundation, unveils a display honor- 
ing him. The display. which includes 
a replica of the original laser, will be 
permanently on exhibit in the lobby 
of the U.S. Patent Office. 

lion fosters through its patent 
system." 

The year's other inductees were 
William M. Burton. for an invention 
in the refining of gasoline: Wallace 
H. Carrothers. inventor of nylon, 
and Philo T. Farnsworth, inventor 
of the first all -electronic television 
system. 

Japan industry faces 
semiconductor shortage 

Soaring production of VCR's. 
personal computers, automated 
office equipment, and other elec- 
tronics products is hobbling the 
Japanese electronics industry, ac- 
cording to the influential Japanese 
newspaper Yomiuri Shimbun. At 
the end of 1983, Japan's largest 
semiconductor maker. NEC. ad- 
mitted that we can supply only 
about 70 percent of the demand. 

Projected production figures are 
being cut back by some manufac- 
turers. A Sony representative 
states: "VTR makers are unable to 
produce as many units as planned, 
because of the shortage of certain 
types of semiconductors." A 
Hitachi official said: "We cannot 
manufacture as many personal 
computers as.we had planned.- 

Responding to the situation, 
NEC, Hitachi, Fujitsu, Toshiba, and 
other manufacturers are operating 
24 hours a day, seven days a week, 

and are even expanding their pro- 
duction facilities. But they report 
that a year lead time will be re- 
quired, and that supplies may re- 
main tight through 1984. 

New Orleans will host 
satellite conference 

The sixth annual Satellite Com- 
munications Users Conference 
(SCUC) will be held at the Loui- 
siana Superdome. New Orleans, 
August 28 -30. 1984. Sponsored 
by the international trade journal 
Satellite Communications, it is the 
world's largest commercial satel- 
lite- communications gathering. 

Over 3,000 persons are ex- 
pected to attend the panel ses- 
sions and exhibits. Panel sessions 
will be directed toward broadcast- 
ing, cable, and corporate users. 
and will cover international satellite 
services, regulatory policies, and 
space law. The newest tech- 
nological advances are being fea- 
tured by 120 exhibitors. 

Additional information on SCUC 
84 may be obtained from Kathy 
Kriner, convention manager, at 
303 -694 -1522. 

Optical print reader 
is held in hand 

Oberon International, a London 
firm, has introduced a hand -held 
character reader suitable for use 
with a microcomputer. 

Former character -recognizing 
devices have been extremely ex- 
pensive and were restricted in the 
types of characters they could 
read. Particular problems arose 
with the operation of the transport 
and scanning heads. The new de- 
vice uses manual instead of auto- 
matic operation to minimize or 
eliminate those problems. 

The user of an Omni -Reader 
passes a light- sensitive linear ar- 
ray across a line of type. using a 

built -in ruler for accurate align- 
ment. The light- sensitive element 
picks up and stores a series of ver- 
tical slices along the line of charac- 
ters. Those are analyzed by a 
microprocessor, interpreted, and 
passed to the computer. Most of 
the standard fonts can be recog- 
nized, and some non -standard 
fonts can be taught to the software. 
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The West Coast Alternative! 
FRIENDLY SERVICE- KNOWLEDGEABLE AND COURTEOUS SALES PEOPLE 

HITACHI 
Hitachi Denshi. Ltd. 

2 YE ÑTY 
WARRA 

PROBES 
INCLUDED! 

DELAYED SWEEP 
wJTRIGGER VIEW 

NEW! LOW PROFILE 
DUAL CHANNEL 

100MHz 
3rd & 4th TRACE 

RGNITr1001F List Pnce 5159500 

60MHz 
3rd TRACE 

R6NITWBSOF List Price: $1195.00 

40MHz 
DUAL TRACE 

00MI1M2! List Price: $895.00 

20MHz 
DUAL TRACE 

000fFR!! List Price 5695 00 

$1279 $985 
DIGITAL 

MULTIMETERS 

LFLU K E 

seas 5545 

SERIES 70 
Autoranging 

31/4 Digit With Analog Bar Graph 
3 YEAR WARRANTY! 

Full 3200 count instead of the normal 2000 
ULTRA -Fast analog bar graph 
Beeper included in the 75 8 77 
True touch and hold on the 77 

RHFLU73 .7% accuracy. 
R6FLU75 .5% accuracy 
RBFLU77 .3% accuracy $129.00 imam custom Holster (included w /FLU77I a1 9.00 
IHFAUC1I Soft Vinyl Case 9.00 

$85.00 
$99.00 

8060 SERIES 
41/2 Digit .05% DMM 

True RMS 

Relativedeference and continuity test 
dBm range (8060 orly) 
01 to 200 KHz frequency range (8060 only) 
Conductance range 
One Year Warranty 

ROFLUBOBOA w /Fret. counter $349.00 
RHFLU$062A 41/2 Digit DMM $279.00 
MUM I 115V AC adapta /Battery Elininator $20.00 
NIFUM510 10 A current short $ 30.00 
IMPS Vinyl rrying case S 10.00 

DYNASCAN 
CORPORATION 

Oscilloscopes - Probes Included 
Part Naslar 

RBBRP1HOP 
R6BRP1570P 
RBBRP15/0P 
RBBIPI5410P 
R6BAP1522P 

Oaserqen List Pries OUR PRICE 

100 MHz Eight Trace Scope 
80 MHz Ouad Input Scope 
60 MHz Triple Trace Scope 
40 MHz Dual Trace Scope 
20 MHz Dual Trace Scope 

$1995.00 81645.00 
$19500 81145.00 
$115000 81045.00 
$ 950.00 8 795.00 
$ E95.00 $ 575.00 

Signal G Pulse Generators: 
RBBRP3010 
RBBRPS015 
R6BRPd020 

R6BRP3025 

RBBRPS030 

R6BRP3300 

1 MHz Function Generator 
200 KHz Sweep/Function Generator 
2 MHz Sweep/Function with Pulse 

5 MHz Sweep/Function Generator 
5 MHz Sweep/Funct Lin/Log Sweep 
5 MHz Pulse w /Pulse Burst 

$239.00 $189.95 
$289.00 $239.00 
$399.00 $319.95 
$475.00 $399.00 
$699.00 $595.00 
$399.00 $329.00 

Frequency Counters: 
BBBIPIB05 
1111101122 
RBBRP1e51 

RIBRP1B55 

BO MHz Frequency Counter 
175 MHz Frequency Counter 
520 MHz Frequency Counter 
1.2 GHz Frequency Counter 

$290.00 
$450.00 
$575.00 
$750.00 

8229.00 
8325.00 
8479.00 
8639.00 

GSC LP-1 
LOGIC PROBE 
50 nS Response time 
With Pulse and 

Memory Modes! 

WAS $50.00 

NOW: 
$19.95 R66:CLP1 

Terre (Check VISA MasterCard or money order) Minimum order is 515.00 CA residents add 61/2% sales tax 

Prices valid through July 31. 1984. 

Fie -'aid Orders - Shipping and Insurance 148 States) 

SO to 8500 S 4.50 

$500 to 51000 $10.00 
51000 and Jp S15.00 

Credal Card Orders Wi6 Be Charged Appropriate Freight 

V/54 

PRIORITY ONE ELECTRONICS 
9161 Deering Ave., Chatsworth, CA 91315887 

ORDER TOLL FREE (800) 423 -5922 - CA, AK, HI CALL (818) 709 -5111 
CIRCLE 57 ON FREE INFORMATION CARD 
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Everjyjbody% making money 
seuuung microcomputers. 

Somebody's going to make money 
servicing them. 

Now NRI Trains You At Home To Make Money Servicing, Repairing, 
and Programming Personal and Small Business Computers 

www.americanradiohistory.com



Learn At Home 
to Service Any Computer 

NRI can train you for this excit- 
ing, rewarding field Thin you at home 
to service not only microcomputers, 

but word processors and data ter- 
minals, too. 'Main you at your con- 

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 .i 'IRS -80Th' Model 4, now with disk 

drive and the capabilities and fea- 
* res to perform a host of personal 

No 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 it's yours 
to keep for personal and business use. 

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

Training now includes either the TRS-80 Model 4 
Microcomputer with Dish Drive or the T11S-80 
Color Computer with Computer Access Card; pro- 
fessional LCD multimeter; the NRI Discovery Lab; 
and hundreds of demonstrations and experiments. 

Seems like every time you turn 
around, somebody comes along with 
a new computer for home or business 
use. And what's made it all possible is 

the amazing microprocessor, the tiny 
little chip that's a computer in itself 

Using this new technol I t , the 
industry is offering compact, . i ordable 
computers that handle things like pay- 
rolls, billing, inventory, and other jobs 
for business of every size...perform 
household functions including bud- 
geting, environmental systems con- 
trol, indexing recipes. And thousands 
of hobbyists are already owners, ex- 
perimenting and developing their 
own programs. 

Growing Demand for 
Computer Technicians 

This is only one of the 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 of 
them new jobs created by the expanding 
world of the computer. 

IRS-MO is a trademark of the Radio Shack division of Tardy ûwp. ) 

as an alternative 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 in BASIC 

and advanced machine language, you 
gain hands -on experience in the oper- 
ation and application of the latest com- 
puters for both business and personal 
jobs. You're trained to become the fully 
rounded, new breed of technician who 
can interface with the operational, pro- 
gramming, and service facets of all of 
today's computers. 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. 

lbday's offerings also include TV /Audio/ 
Video Systems servicing with training 
on our exclusive Heath /Zenith com- 
puter- programmable 25" diagonal 
color W... Industrial Electronics, Design 

Rchnology .. and other 
state-of-the-art 
courses. 

verifying its operatio 
at each step. Using the NRI Discovery 
Lab® that also comes as part of your 
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 
in your 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 at work and 
demonstrate its power. 

Same Training Available 
With Color Computer 

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

The Catalog is Free. 
The Braining 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 of the ex- 
citing job and earnings opportunities 
in the exploding field of microcom- 
puters. If card has been removed, 
please write to us. 

NRI SCHOOLS 
McGraw -Hill Continuing 

Education Center 

3939 Wisconsin Ave. 

iWashington, DC 20016 

We'll give you tomorrow. 
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SATELLITE/TELETEXT NEWS 

GARY ARLEN 
CONTRIBUTING EDITOR 

CBS, IBM, SEARS 
TEAM UP 

In a move that could speed up nationwide development o` videotext -and redefine the nature 
of videotext technology- Sears, CBS, and IBM have joined forces to develop a new service. 
The systerr will use home computers rather Than dedicated videotex terminals and could 
include 'trce video" pictures rather than the conver tional computer -graphic images o' today's 
videotext. 

The Sears /CBS /IBM venture will take at least two yea-s to put together, meaning that the 
first tests will take shape during 1386. All three companies have ested other videotex 
systems. By teaming up, they bring strong resources to the videotex business. Sears will 
concentrate on home banking and firancial services, alorg with catalog merchandising. CBS 
will contribute software and news information services. while IBM develops computer hard- 
ware, software and networking facilities. 

At the heart of the joint venture is a plan to deliver computer software and data - processing 
power into the home for education, persona' productivity, and home management. The 
triumvirate will -ecruit other financial and information firms, computer companies, and organi- 
zations to offer a variety of services on the system, which doesn't yet have a name. 

TELETEXT 
TRICKLING INTO 

BIG CITES 

Teletext services are popping up around the U.S. this sprng -not in the rush that some 
visionaries might have expected, but rather in a celi5erate progression, arriving first in the 
nation's major markets. Among the developments 

Panasonic, Matsushita, and Sony will begin sell ng NABTS- format teletext decoders. in New 
York, Los Angeles. and Chicago metro areas, wiere CBS and NBC both own local TV- 
stations. Those two networks are in the vanguard of promoting teletext material, and are 
coordinating their electronic information and ad packages with the decoder introductions. 
Decoders from all three makes will cost about $900, at first, and will work only with certain 
late -model component -TV sets. 

RCA may introduce TV sets with built -in NABTS taletext decoders as part of the 1985 motel 
line, due out in a few months. Such a move would bring the price of teletext reception down to 
only a few hundred dollars above the price of a ron -tel etex:t set, and would eliminate the need 
for an add -on teletext decoder. 

AMERICAN 
EXPRESS 

ENTERS 
VIDEOTEX 

American Express may have to modify its slogan to "Don't stay home without us." 
The financial -services giant is plunging into videotex services in a big way, preparing to offer 

at -home shopping, travel -planning, Dill- paying, and even insurance and stock brokerage 
through its subsidiaries. American Express is also repackaging material from its massive 
worldwide inventory of information -including restaurant reviews, flight schedules, travel tips 
and business ideas -to put online through various videotex and teletext systems around the 
U.S. 

Working with hotel chains, restaurants, travel firms, anc others who accept American 
Express cads and travelers checks, the company is also creating new systems to deliver 
travel, ente-tainment, and business services to videote< customers. In addition. nonthly 
videotex service charges will be billed to your American Express card, just as you can now put 
your monthly MCI or AT &T long- distance phone bills on a monthly account. 

All of American Express' services are being assembled under the trade name 'Advance." 
The first services are now available to Viewtron videotex customers in south Florida, and later 
this year will go online to Time Mirror Videotex ,se-s in southern California. 

DBS 
DEVELOPMENTS 

United Satellite Communications nc., the first-corner in the DBS sweepstakes, began 
marketing its five- channel service in the Indianapolis area. JSCI, which plans to eventually roll 
out its service nationally, has recruiter Radio Shack as its major retail -sales agent -meaning 
that the DBS service will be sold through Radio Shack stores when the system is offered in 
other parts of the country. At its start-up, USCI of`ered two channels of movies. one channel of 
ESPN all -sports programming, plus two channels that car, tea a mixture of text news- reports, 
children's programming, music videos. an electronic program- guide, and othe- material. 
USCI, now using a Canadian Ku -bang bird (14 12 GHz), is not currently scramblinc its signal, 
although it plans to introduce scrambling later. R -E 
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I mV DIV 
VERTICAL 

SENS:VITY 

MV 
VERTICAL 

SENSITIVITY 

VM )Ik 
DISPLAYS 
RE IX D 
SIGN A LS 

HIGH ACCELERATION 
VOLTAGE 

DUAL TRACE ON 1580 
TRIPLE TRACE ON I5&) 

DUAL TRACE ON 1540 
MO SWEEP 
MAGNIFICATION 

hree new B&K-PRECISION scopes 
loaded with features 

at competition-busting FrIpes. 

60MHz 560 
$1.150 

100MHz1580 s1.595 

FOR MORE INFORMATION we the 
latest B&K-PRECISION atalog For 
your (we contact your ICH. JI 
kIntrib nor or B&K-PRECISION 

rgePRECISION 

40MHz1540 
s950 

DYNASCAN 
CORPORATION 

6460 West Cortland Street Chicago Illinois 60635 312 889-9087 

(Id, : ,,ruancr 't. Chicago Illinois 60635 
.1'1 Sale tlas Electronics. Oitario 

A,, I -.DI,: Ex ers. Plainview. NV -1803 

CIRCLE 16 ON FREE INFORMATION CARD 
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LETTERS 

Address your comments to: Letters, Radio -Electronics, 
200 Park Avenue South, New York, NY 10003 

DA- 
12.1 VOLTS 
1(2 WATT 

OOOOOPS! 

HELP WANTED 

Perhaps you can help us or direct us to 
someone who can. Our problem is this: Re- 
cently we purchased a Model 10 -40 
Electronic Tube Tester. It was manufactured 
by Precision Apparatus Co., 70 -31 84th 
Street, Glendale. 27 L.I., New York. On one of 
the old tube supplements it is indicated that 
Precision Apparatus is a subsidiary of 
P 

instrument 
Inc., same be. 

The instrument seems to be in fine con- 
dition, but the last Tube Supplementary Book - 
let is dated 1964. What we need are updated 
Tube Supplements. I wrote to the above 
named company about eight weeks ago, and 
as of this writing, have received no response 
from this 

If you could offer us any information on this 

continued On f)ai'e 16 

A potentially dangerous error worked its R 2 123 

way into the proximity power- switch sche- 3.9 W k 
matic presented in the New Ideas' col- 2W 2W 

umn in the May 1984 issue of Radio- 

C.9 
47o! tvv 

Electronics. In the lower right -hand cor- o 
ner of Fig. 1, the neutral line is connected IN4o05 Ri4 

loo '12w ms 

directly to the load's hot line, short- circuit- a 1l 

33on 
. 
.i 1ooV 

HOT 
LIVE 

NEUTZnL 

EVTRIIL1 
LOAD 

MOT 1 

ing the output. The neutral line should not 
be connected to the hot line. Instead, it 

should be connected to the circuit 
ground.(See figure to right.)- Editor 

1C4 
MOC 
30 3,1 . 

One source 
for thousands 
of VCR parts. 

RCA VCR parts are available from more than 600 
authorized RCA parts distributors. See your local 
RCA distributor for RCA's new VCR parts kits - 
they're easy to use and reuse. Each package 
has a handy slide top - and features detailed 
cross -references to other manufacturers' 
model numbers and stock numbers. 

One more thing. Kit prices are lower than 
the total cost of the individual parts. So see 
your RCA distributor today. Also ask for a 
copy of the VCR Parts Cross Reference of 
more than 8000 VCR parts (Form 
1F6627) and VCR Tool Catalog (Form 
1F6857). Or write: RCA Distributor and 
Special Products Division, 2000 Clements 
Bridge Road, Deptford, NJ 08096. 

Service more than 95 RCA and other brand 
models with these VCR Parts Kits: 
199094 and 199095 Belt Kits. 199096 Lamp Kit, 199097 Fuse Kit. 199300 IC Kit RCI1 VCR 
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THE POMONA PROMISE 
Our constant goal is to provide the design engineer with 

the best banana plugs and jacks made in this country. 
Or anywhere. 

And we've been doing it for 
a long time. Since 1951 in fact. 

That's when we promised 
there wouldn't be anyone in the 
world who could design and pro- 
duce banana plugs and jacks the 
way we could. 

The world agreed. 
Naturally, as the years have 

passed, we've improved upon our 
original designs. So much so that 
today, our banana plugs and jacks 
are out there alone. In their own 
class. 

The same can be said for ev- 
ery other product we design and 

produce. And each and every one 
of them is trusted by the profes- 
sionals of the electronics industry. 

At ITT Pomona Electronics, 
we know there is no such thing as 
standing pat. We also know that 
your needs change and your ex- 
pectations become greater as the 
demands become more severe. To 
this end we will continue to create 
a better way. A better product. 

That's a promise. 

All of our products are 
described and illustrated in our 
General Catalog, and it's free. Just 
call (714) 623 -3463 or 623 -6751. 

CIRCLE 72 ON FREE INFORMATION CARD 

TWX 910 -581 -3822. Write to us at 
ITT Pomona Electronics, a Divi- 
sion of ITT Corporation, 1500 E. 
Ninth St., Pomona, CA 91766. 

In Europe: ITT CANNON 
BELGIUM S.A. /N.V. Rue Colonel 
Bourg Str. 105 Space A (B.3) 1140 
Brussels, Belgium. Phone: 02 -735- 
6094. 

Our products are available 
through your favorite electronics 
parts distributor. 

ITT Pomona Electronics 
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LETTERS 

continued front page 14 

subject it would be deeply appreciated. 
By the way, the serial number of the instru- 

ment is 1347, if that will be of any help. 
MAL MILNER 
Milner Electronic Service 
1109 N. John St. 
Frankfort, IN 46041 

CABLE -TV DESCRAMBLING 
The article in the February 1984 issue of 

Radio -Electronics on cable -TV descram- 
bling methods has generated quite a bit of 
reader interest. Many readers are having 

trouble with the circuit because they cannot 
find certain parts or acceptable substitutes. 
That is partly our error, because we did not 
spell out some of the parts- specifications in 
the article. Let's take a look at some of the 
hard -to -find parts. 

First of all, coil L1 has an inductance of 12 
µH ± 10 %. It has a minimum Q of 30 mea- 
sured at 2.52 MHz. Its typical self- resonant 
frequency is 33 MHz and its DC resistance is 
about 2 ohms. 

Coil L2 has a nominal inductance of 0.071 
µH. It is made from 31/2 turns of 0.6 -mm diam- 
eter wire on a 6 -mm core. Its unloaded Q is a 
minimum of 120 at 100 MHz. 

The other two coils in the circuit, T1 and T2, 
have a center frequency of 10.7 MHz with a 

continued on page 22 

abbattuttO 
o 

AT CEI, WE DELIVER YOUR ELECTRONIC 
PARTS FAST AND EFFICIENTLY 
ANYWHERE IN THE WORLD. 

CONSOLIDATED ELECTRONICS INC. 
Your Complete Electronic parts source 

705 WATERVLIET AVE.,DAYTON OH 45420 
TELEX : 288 -229 

CALL TOLL 
FREE TODAY! 

NATIONAL WATS LINE 

1 -800- 543 -3568 

(EI FOR OUR 
CURRENT CATALOG 

OHIO WATS LINE 

1- 800 -762 -3412 
CIRCLE 18 ON FREE INFORMATION CARD 
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People don't know the importance 
of 40% more surge protection 

until lightning strikes. 
Compared to most other surge suppressors, Philips ECG 
Surge Suppressors handle 40% greater surge current. They 
tame 53% more surge energy. Each has a positive overload 
protector that automatically shuts off equipment in the rare 
event of a massive overload surge. And each clamps 
spikes to 24% lower voltage. Philips ECG delivers 
almost twice the protection at a competitive price. `, 

A good thing to have when lightning strikes. 
Sell maximum protection. Call Philips 

ECG today for the name of your nearest 
distributor: 1-800-225-8326 (in Massa- 
chusetts, 617 -890- 6107). 

If it's ECG; it f its. 
And it works. 

PhilipsECG 

Philips ECG Surge Suppressors 
are available in 2- ano 3 -prong units. 

A North American Philips Company 
CIRCLE 32 ON FREE INFORMATION CARD 
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Learning electronics 
is no picnic. 

At any level it takes 
work and a few 

sacrifices. But with 
(1, CIE, it's worth it. 
.. 
o 
0 
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Whoever said, "The best 
things in life are free," was writing a 
song, not living a life. Life is not 
just a bowl of cherries, and we all 
know it 

You fight for what you get You 
get what you fight for. If you want a 
thorough, practical, working knowl- 
edge of electronics, come to CIE. 

You can learn electronics by 
spending some hard -working time 
at home. Or, would you rather go 
bowling? Your success is up to you. 

At CIE, you earn your diploma. 
It is not handed to you simply for 
putting in hours. But the hours you do 
put in will be on your schedule, not 
ours. You don't have to go to a class- 
room. The classroom comes to you. 
Why electronics training? 

Today the world depends on 
technology. And the "brain" of 
technology is electronics. Every 
year, companies the world over are 
finding new ways to apply the 
wonders of electronics to control 
and program manufacturing, 
processing...even to create new 
leisure -time products and services. 
And the more electronics applica- 
tions there are, the greater the need 
will be for trained technicians to 
keep sophisticated equipment finely 
tuned and operating efficiently. 
That means career opportunities in 
the eighties and beyond. 
Which CIE training fits you? 

Beginner? Intermediate? 
Advanced? CIE home study courses 
are designed for ambitious people 
at all entry levels. People who may 
have: 
1. No previous electronics knowl- 
edge, but do have an interest in it; 
2. Some basic knowledge or experi- 
ence in electronics; 
3. In -depth working experience or 
prior training in electronics. 

You can start where you fit and 
fit where you start, then go on from 
there to your Diploma, an Associate 
Degree if you want it, and career. 
Many people can be taught 
electronics. 

There is no mystery to learning 
electronics. At CIE you simply start 
with what you know and build on it 
to develop the knowledge and tech- 
niques that make you a specialist 
Thousands of CIE graduates have 
learned to master the simple prin- 
ciples of electronics and operate or 
maintain even the most sophisti- 
cated electronics equipment 
CIE specializes in electronics. 

Why CIE? CIE is one of the 
largest independent home study 
schools that specializes in electron- 
ics. Nothing else. CIE has the elec- 

tronics course that's right for you. 
Learning electronics is a lot 

more than memorizing a laundry list 
of facts about circuits and transis- 
tors. Electronics is interesting! It is 
based on recent developments in the 
industry. it's built on ideas. So, look 
for a program that starts with ideas 
and builds on them. Look to CIE. 
Programmed learning. 

That's exactly what happens 
with CIE's Auto - Programmed® 
Lessons. Each lesson uses famous 
"programmed learning" methods to 
teach you important principles. You 
explore them, master them complete- 
ly, before you start to apply them. 
You thoroughly understand each 
step before you go on to the next. 
You learn at your own pace. 

And, beyond theory, some 
courses come fully equipped with 
electronics gear (the things you see 
in technical magazines) to actually 
let you perform hundreds of check- 
ing, testing, and analyzing projects. 
Experienced specialists work 
closely with you. 

Even though you study at home, 
you are not alone! Each time you 
return a completed lesson, you can 
be sure it will be reviewed, graded, 
and returned with appropriate 
instructional help. When you need 
additional individual help, you get 
it fast and in writing from the 
faculty technical specialist 
best qualified to answer 
your question in terms 
you can understand. 

CIE offers you an Associate 
Degree. 

One of the best credentials you 
can have in electronics - or any 
other career field - is a college 
degree. That's why CIE gives 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 
of the number needed in some cases. 

You can also prepare for the 
(government-administered FCC 
Federal Communications Commis- 
sion) Radiotelephone License, 
General Class. It can be a real mark 
in your favor...government -certified 
proof of your specific knowledge 
and skills. 
Today is the day. Send now. 

Fill in and return the postage - 
free card attached. If some ambitious 
person has removed it, cut out and 
mail the coupon. You'll get a FREE 
school catalog plus complete infor- 
mation on independent home study. 
For your convenience, we'll try to 
have a CIE representative 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. 

iCIE 
I 

Cleveland Institute of Electronics, Inc. 
RE 68 

1776 East 17th Street, Cleveland, Ohio 44114 
Accredited Member National Home Study Council 

YES...I want to learn from the specialists in electronics -CIE. Send me my FREE 
IICIE school catalog...including details about the Associate Degree program... 
plus my FREE package of home study information. 

In Print Name I Address Apt. 

I City State Zip 

IAge Area Code /Phone No / 

I 
I 

Check box for G.I. Bill bulletin on Educational Benefits: Veteran Active Duty 

MAIL TODAY! 
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THE 
RIGHT 
STUFF. 

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 be the standard directory for technicians 
across the country. In excess of 3,000 quality NTE 
types are cross -referenced to more than 220,000 
industry part numbers. 

YOU'LL FIND ALL THE RIGHT STUFF FOR 
REPLACEMENT, MAINTENANCE AND REPAIR: 

Memory IC's 
Thermal Cut -Offs 
Bridge Rectifiers 
Unilunctions 
RF Transistors 
Microwave Oven 
Rectifiers 
Selenium Rectifiers 
NEW! The Protector 
6000 Transient 
Voltage Protection 
Strip 

Transistors 
Thyristors 
Integrated Circuits 
Rectifiers and 
Diodes 
High Voltage 
Multipliers and 
Dividers 
Optoelectronic 
Devices 
Zeners 
Microprocessors 
and Support Chips 

Look for our Replacement semiconductors in the 
bright green polybags and cartons that list rating 
limits, device type, diagrams and competitive 
replacement right on the package. NTE quality 
parts are available from your local NTE distributor 
and come backed by our exclusive two -year 
warranty. Ask for your FREE NTE Replacement 
Master Guide and take off with NTE! 

2131 
NEW -TONE ELECTRONICS, INC. 

44 FARRAND STREET BLOOMFIELD, NEW JERSEY 07003 

LEITERS 

continued front page 16 

tuning range of 1 µH ±6% measured at 7.96 
MHz. The unloaded Q is 60 ±20% at 10.7 
MHz. 

Transistor Q2, the BFQ85, which is no lon- 
ger manufactured by SGS /ATES has the fol- 
lowing absolute- maximum specifications: 

Collector- emitter voltage, VcE: 15 V 
Collector -base voltage, Val: 20 V 
Emitter -base voltage, VEB: 3 V 
Collector current, lc: 40 mA 
Power dissipation, Pp: 200 mW 
DC Current gain, hFE: 40 (minimum) to 200 
Current -gain- bandwidth product, fT: 4 

(minimum) to 5 GHz 
Noise Figure, NF: 3 dB (a 1 GHz.- Editor 

STAY AS YOU ARE 
Your "Stay as you are ", comment in the 

March 1984 issue, expresses my sentiments 
exactly. I have been a subscriber for a number 
of years and sincerely hope that Radio -Elec- 
tronics will stay as it is now and has been in 

the past. 
ROBERT L. SITLER 
Beaver, PA 

IDEAL SWITCH 
In the "What's News" department of the 

March 1984 issue, you mention a new Gener- 
al Electric solid -state switch that handles 
12,000 watts. I didn't think a switch was sup- 
pose to handle any power at all. An ideal 
switch would handle infinite voltage with no 
current when open, infinite current with no 
voltage when closed. 

How much is 0 x X? 

JOHN R. SIMPSON 
Tampa, FL 

What is an ideal switch? If you ever find or 
build one, let us know so we can both get rich. 
Real switches cannot handle infinite volt- 
ages -the insulation will break down and the 
contacts will arc. Real switches also have a 
finite resistance and cannot pass infinite 
amounts of current -they will melt. Solid - 
state switches suffer from similar breakdown 
problems. The GE insulated -gate transistor 
(IGT) switch described is rated at 25 am- 
peres, 500 volts continuous, or 12,500 watts. 
That's not quite infinite, but it a considerable 
improvement over earlier IGTs. (Incidently, 
0 x X is known as an indeterminate form and 
is undefinable.)- Editor 

OWNER'S MANUAL NEEDED 
I purchased a Precision R.F. Signal Gener- 

ator, model E -200C. The former owner did not 
have the owner's manual; it was either lost or 
misplaced, and the family was unable to find 
it. 

I made several phone calls to the New York 
area and located the former factory, but the 
present occupants say that the Precision 
Company moved several years ago and left 
no forwarding address. 

Will you ask your readers if there is an extra 
owner's manual for a Precision model E -200C 
somewhere in their shops? 
R.F. STONEMAN 
Roscommon, MI R -E 

Now we can 
detect a breast 
cancer smaller 
than this dot. 

At such an early stage, 
your chances of hving a 
long, healthy life are ex- 
cellent. But we need 
your help. The only 
proven way to detect a 
cancer this small is with 
a mammogram. A mam- 
mogram is a low -radia- 
tion x -ray of the breast 
capable of detecting a 
cancer long before a 
lump can be felt. If 
you're over 50, a mam- 
mogram is recommend- 
ed every year If you're 
between 40 and 50, or 
have a family history of 
breast cancer, consult 
your doctor. In addition, 
of course, continue your 

regular self- examina 
tions. 

American Cancer Society 
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Rails- 
Electronics [Ifffl]U 

THE ULTIMATE IN VIDEO SWITCHING. Fi- 
nally a Video Switch with precision solid state 
electronic switching and a touch of class. 
"The Beta Bunny" features "one touch" 
control membrane panel: excellent video clar- 
ity; bright LED true position indicators: lux- 
urious solid oak or simulated dark walnut 
wood enclosure: 6 inputs and 3 outputs. Kit 
form $99.95, Assembled $129.95. Add $4.95 
shipping handling. BETA ELECTRONICS, 
2081 -A 3RD ST., RIVERSIDE, CA. 92507 
(714) 788 -2701. 

CIRCLE 22 ON FREE INFORMATION CARD 

VIDEO 

SCRAMBLING 

TECHNIQUES 

SUBSCRIPTION TV MANUAL. This infor- 
mation packed book details the methods 
used by subscription TV companies to 
scramble and descramble video signals. 
Covers the Sinewave, Gated Pulse, SSAVI 
system, and the methods used by most cable 
companies. Includes circuit schematics, the- 
ory, and trouble shooting hints. Only $12.95 
plus $1.50 first class P &H. Info $2.00, refun- 
dable. RANDOM ACCESS, Box 41770 -R, 
Phoenix, AZ 85080. 

CIRCLE 31 ON FREE INFORMATION CARD 

FREE 1984 ELECTRONIC TOOL & IN- 
STRUMENT CATALOG is packed with over 
5,000 quality technical products for assem- 
bling, testing and repairing electronic equip- 
ment. All products fully illustrated with 
photographs, detailed descriptions and pric- 
ing to allow for easy ordering by phone or 
mail. Most orders are shipped within 24 
hours. 100% satisfaction guarantee. 
CONTACT EAST, 7 Cypress Drive, Burling- 
ton, MA 01803. (617)272 -5051. 

CIRCLE 50 ON FREE INFORMATION CARD 

MAE -3, VAGI MICROWAVE ANTENNA - 
High quality up to 60 dB gain 1.9 -2.5 GHZ -50 
mile range possible clear TV picture, pre as- 
sembled 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. 

CIRCLE 63 ON FREE INFORMATION CARD 

CALL NOW 
AND 

RESERVE 
YOUR SPACE 

6 x rate $605 per each insertion. 
Reaches 235.323 readers. 
Fast reader service cycle. 
Short lead time for the placement of 
ads. 
We typeset and layout the ad at no 
additional charge. 

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

Bring in those hard to get channels with these 
low priced amateur microwave T.V. receivers. 
HMR Mini -$64.95; HMR Daisy Dish - 
$69.95; Spectra Dish -$89.95; MDS 52 
ROD -$89.95. All systems complete and 
fully guaranteed. Free Shipping. Cable con- 
verters call or write for quantity pricing. Add 
$4.00 for COD orders. Call today. H.M.R. 
Sales, 221 East Camelback, Suite 1, 

Phoenix, Arizona 85012, Phone 602 -993- 
0398. 

CIRCLE 38 ON FREE INFORMATION CARD 

THE MOST EXCITING KIT YOU WILL EVER 
BUILD The model WAT -50 miniatureFM trans- 
mitter uses a 4 -stage circuit NOT to be con- 
fused with a simple wireless microphone. Up 
to 1 mile range. So sensitive, it will pick -up a 
whisper 50 feet away! Use with any FM radio. 
Complete kit only $29.95 tax incl. FREE 
SHIPPING. DECO INDUSTRIES, BOX 607, 
BEDFORD HILLS, NY 10507. 

CIRCLE 24 on FREE INFORMATION CARD 

APPLIANCE REPAIR HANDBOOKS -13 
volumes by service experts; easy -to- 
understand diagrams, illustrations. For major 
appliances (air conditioners, refrigerators, 
washers, dryers, microwaves, etc.), elec. 
housewares, personal -care appliances. 
Basics of solid state, setting up shop, test 
instruments. $2.65 to $5.90 each. Free 
brochure. APPLIANCE SERVICE, PO Box 
789, Lombard, IL 60148. 1 -(312) 932 -9550. 

4111P 

ZENITH Z -TAE CABLE T.V. Descrambler. 
Brand new tag along. For Complete informa- 
tion and our Catalog SEND 5.00 to R &M Dis- 
tributors, P.O. Box 266 -R15, Boston, 
MASS. 02190. REMIN -1032. 
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1946. 
Sams Introduces PHOTOFACT.' 
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HOWARD 
. S A S R C., 

Radio Engineer's Service 

P1HnTnF A rr* Fnr n>au Srr Nn 
The Inside Track 

To Servicing Your Microcomputer 
The Inside Track To Servicing Your 
Microcomputer. 
It started in the early days of television. 
Sams began reconstructing and 
documenting how technology works 
and published its first PHOTOFACT TV 
service manual. 

But Sams didn't stop there. Sams 
continued to apply its technical 
expertise in new areas. And in 1967, 
released the first computer book. 

Now Sams has combined its 
knowledge of computers and 
technical servicing to bring you 
COMPUTERFACTS -the first and only 
technical manual series for servicing 
today's microcomputers and 
peripherals. 

The Facts Remain Clear. 
Buy Sams COMPUTERFACTS and 
you've got the inside track to 
servicing and maintaining your 
computer yourself. Because with 
COMPUTERFACTS, ou have 
everything you needy to understand 
how your computer is put together 
and how you can make it work better. 

1J 2 3 4 5I 

B Alg#1111 

Offer good in USA only. Prices and availability subject to change without notice. 
In Canada, contact Lenbrook Electronics, Markham, Ontario L3R 1H2. 

Apple is a registered trademark of Apple Computer, Inc. Commodore is a registered trademark of Commodore Business Machines Inc. Atari is 
a registered trademark of Atari, Inc. Osborne is a registered trademark of Osborne Computer Corporation. Diablo is a registered trademark 
of XEROX CORPORATION. TI 99/4A is a registered trademark of Texas Instruments, Inc. PHOTOFACT is a registered trademark of Howard W. 

Sams & Co., Inc. COMPUTERFACTS is a trademark of Howard W. Sams & Co., Inc. 
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1984. 
Sams Introduces COMPUTERFACTL 
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COMPUTERFACTS are available for 
every major computer and component 
made including data storage devices, 
modems, and printers by Apple', 
Osborne Commodore', Atari', 
Diablo®, TI 99/4A', and others. 

And like PHOTOFACT, 
COMPUTERFACTS cover every circuit, 
chip and control thoroughly and 
accurately with pages of: 

Fully- diagrammed schematics 
Disassembly instructions 
Logic charts 
Parts descriptions 

COMPUTERFACTS : 

Terminal guides 
Troubleshooting hints 

So you can spot and service problem 
areas in minutes. 

COMPUTERFACTS Give You More. 
If you want more out of your computer, 
get more into it with COMPUTERFACTS. 
Only COMPUTERFACTS can be used 
alone or with your favorite computer 
guide to improve operation, change 
configuration, replace defective parts, 
and more. 
So get Sams COMPUTERFACTS 
and get on the fast track to better 
computing. To order visit your local 
Sams dealer. Or call OPERATOR 164 
at 317 -298 -5566 or 800 -428 -SAMS. 

SßMS,I 
What Technology Is All About. 

HOWARD W. SAMS & INC. 
4300 West 62nd Street, P.O. 

CO, 
Box 674 

Indianapolis, IN 46268 
CIRCLE 25 ON FREE INFORMATION CARD 
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EQUIPMENT REPORTS 

WHETHER YOU ARE BUILDING AN ELEC- 
tronics project or repairing a piece of 
equipment, the most critical part of the 
job is the soldering. That's because even a 
single cold solder joint or solder bridge 
can cause a device to fail, and tracking 
down the source of that failure can often 
be next to impossible. 

Of course, the most important part of 
the soldering operation is the iron itself. 
Well, for those who need or demand the 
best, Ungar (Division of Eldon Indus- 
tries, Compton, CA 90220) offers their 
Electronic Soldering System 9000. That 
unit offers a selectable -temperature preci- 
sion soldering iron, a built -in iron stand. 
and a large capacity sponge tray. 

The unit is designed for maximum flex- 

continued on page 32 

Ungar Electronic Soldering 
System 9000 

This soldering system lets 
you set the iron 
temperature precisely 

CIRCLE 101 ON FREE INFORMATION CARD f , 

IC Test Clips 
Unlike "clothespin" type test clips which can 
stress IC's and even accidentally loosen or 
extract them, the CHIP -CLIP attaches by means 
of a snap -action locking ring that ensures 
reliable contact but with virtually no stress to the 
device under test. 

CC-64 

CC-2428 

PRB-I Logic Probe 
Compatible with DTL, TTL, CMOS, MOS and 

Micro -processors using a 4 to l5V power 
supply. Thresholds automatically 

programmed. Automatic resetting memory. 
No adjustment required. Visual Indication of 

logic levels, using LED's to show high, low, bad 
level or open circuit logic and pulses. Highly 
sophisticated. Eliminates need for heavy test 

equipment. A definite savings in time and 
money for Engineer and Technician. 

PRI1-1 

CC-3640 PLS -I Logic Pulser 
PILS -1 is a multi -mode high current pulse 

generator packaged in a hand -held 
instrument. Signal injection is by 

means of a pushbutton switch 
near the probe tip. 

Pulse polarity is automatic. Holding 
the button down delivers a series of 

ulses of 20 pps to the circuit under test. 

C-16 
PLS-1 

C8 

3455 Conner Street, Bronx, New York, 10475, U S.A. 
Telex 125091 OK NYK Telex 232395 OK NY UR. 

CIRCLE 7 ON FREE INFORMATION CARD Phone (212) 994-6600 
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We gave 
solderless breadboarding 

anew name. 
Proto -Board' breadboards. by 

Global Specialties. The leading name in 
solderless breadboarding. 

You find them wherever electron- 
ics is important. From labs to production 
lines to classrooms to home workshop 
benches. Their name, synonymous with 
solderless breadboarding. And for 
good reason. 

Proto -Board breadboards intro- 
duced engineers, technicians 
and hobbyists to a new way 

of designing and building electronic 
circuits: as fast as they can think. 
Testing, modifying and expanding as 
quickly as new thoughts occur. 
Saving precious time and money by 
freeing creativity from manual labor. 

Global Proto -Board 
products are arrays of 

solderless sockets and 
bus strips that 

emulate PC 
board layouts 

while permitting instant insertion 
and removal of components from the 
largest DIP to the smallest discretes. 
With a rugged construction built to pro- 
vide positive connections and withstand 
day -in, day -out professional use -even 
as test fixtures. And mounted on sturdy 
metal backplanes. for extended high - 
frequency use and extra durability. 

Their value and versatility are why 
so many professionals and hobbyists 
are "Proto- Board " -ing. And why you 
should be, too. 

GLOBAL SPECIALTIES 
An Inrerplex Ebctrorw Compon7 

'Suggested U S. resale Prices saeciflcabons subject to change without notice. 

Available with precision, fixed 
and variable regulated power 
supplies, or in unpowered versions. 
Proto -Board breadboards come 
in a variety of sizes and config- 
urations. to meet virtually any 
c rcwt design challenge. 

70 Fulton Terr . New Haven. CT 06509 (203) 624 -3103. TWX 710-465-1227 

OTHER OFFICES San Francrsco(4t51 648-0611. TWX 910- 372 -7992 
Europe. Phone Saffron -Walden 0799-21682. TLX 817477 
Canada Len Ftnkler Ltd . Downswew. Ontario 

CIRCLE 33 ON FREE INFORMATION CARD 
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In Computer Electronics... 

NTS IflThiflICTM HOME 
TRAINING GIVES YOU 
THE EDGE 
The competition for 
High-Technology 
careers is strong, 
and the rewards 
are great. Give 
yourself the edge 
you need by training 
with NTS. 

NTS IF1TROPIE 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 your 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. 

www.americanradiohistory.com



MICROPROCESSOR TECHNOLOGY 

The field of industrial and microprocessor 
technology encompasses the application of 
electronic microprocessor control principles. 
Your course takes you from fundamentals of 
digital 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 practical 
tool for learning the use of software and 
hardware techniques utilized in the linking of 
microprocessors to various systems. 

DIGITAL ELECTRONICS 

The NTS Compu- Trainer is a fascinating solid - 
state device which you will build in order to 
perform over ninety logic circuit experiments. 
These experiments serve to emphasize an area of 
electronics which is essential 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 
Electronics. 

ROBOTICS & VIDEO TECHNOLOGY 

Other NTS courses cover a wide range of 
specialization. In Robotics, the NTS /Heath Hero I 

is included to train you in robotic applications in 

NO OBLIGATION NO SALESMAN WILL CALL 

NATIONAL 
TECHNICAL 
SCHOOLS 

TECHNICAL TRADE TRAINING SINCE 1905 
Resident and Home -Study Schools 

4000 So. Figueroa St., Los Angeles, CA 90037 

manufacturing processes. In Video technology, 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 for those 
interested in a career in video servicing with 
microcomputer basics. 

EARN CEU CREDITS 

America's industrial giants are turning more and 
more frequently to home study as an effective way 
to upgrade employee skills. You benefit from the 
experience NTS has gained in its 79 years as a 
leader in technical training. The skills and 
experience gained in the building of kits and test 
equipment provide you with training that cannot 
be duplicated. And, 
depending on the 
program you select, 
you can earn up to 
30 CEU credits for 
successful 
completion. 
Complete details 
included in the 
catalog. 

Use the mall -in card or fill out and mall the coupon. Indicate the field of your choice. 
(One. only please.) FREE full color catalog will be sent to you by return mall. i 1 

NATIONAL TECHNICAL SCHOOLS Dept 206 -074 

L 

4000 South Figueroa Street, Los Angeles, CA 90037 
Please send FREE color catalog on course checked below 

Robotics Computer Electronics 
Digital Electronics Video Technology 
Auto Mechanics Home Appliances 

Air Conditioning /Solar Heating 

Name Age 

Address Apt 

City 
_ 

State 

Zip__. 
_ 

-___ _ Phone 
1 

Check If interested ONLY In classroom training in Los Angeles 
Check If Interested in G.I. Bill Information. 
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EQUIPMENT REPORTS 

continued from page 26 

ibility and convenience. The soldering 
station can be placed directly on a work- 
bench using the base provided, or, if desir- 
ed, the system control module, which 
houses the unit's electronics, can be re- 
moved from the base and placed under the 
workbench or on a shelf. The system con- 
trol module can also be mounted under a 

shelf or on a wall using an optional 
mounting bracket. In addition, the iron 

holder and the sponge tray can be posi- 
tioned to accommodate either right -hand- 
ed or left- handed users. 

Setting the temperature 
But what really sets that unit apart is the 
adjustable temperature scale. Since the 
idling temperature can be adjusted over a 

range of 420 °F to 800 °F (215.5 °C to 
426.6 °C), the user can set the idling tem- 
perature according to the requirements of 
a specific application. The settings are 
arranged in increments of 20 °F over two 
ranges. Once set, the system will main- 
tain the temperature to within ± 10 °F. 

Scan the World. 
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R-2000 
SSB, CW, AM, FM, digital 
VFO's, 10 memories, memory/ 
band scan, optional 118 - 
174 MHz coverage... 
The R -2000 is an innovative all -mode 
SSB, CW, AM, FM receiver that covers 
150 kHz -30 MHz, with an optional 
VC -10 VHF converter unit to provide 
coverage of the 118 -174 MHz 
frequency range. 

R -2000 FEATURES: 
Covers 150 kHz -30 MHz in 30 bands. UP/ 
DOWN band switches. VFO's tune across 150 
kHz -30 MHz. 
All mode: USB. LSB. CW, AM. FM. 
Digital VFO's. 50 -Hz, 500 -Hz or 5 -kHz steps 
F. LOCK switch. 
Ten memories store frequency. band. and 
mode data. Each memory may be tuned as 
a VFO. Original memory frequency may be 
recalled. 
Lithium batt. memory back -up. (Est. 5 yr. life). 
Memory scan. Scans all or selected memories. 
Programmable band scan. Scans within pro- 
grammed bandwidth. 
Fluorescent tube digital display of frequency 
(100 Hz resolution) or time. DIM switch. 
Dual 24 -hour quartz clocks. with timer. 
Three built -in IF filters with NARROW /WIDE 
selector switch. (CW filter optional.) 
Squelch circuit, all mode, built -in. 
Noise blanker built -in. 
Tone control. 
Large front mounted speaker. 
RF step attenuator. (0- 10 -20 -30 dB.) 
AGC switch. (Slow -Fast.) 
-5- meter. with SINPO 'S scale. 
High and low impedance antenna terminals. 
100/120/220/24Q VAC. or 13.8 VDC (Option) 
operation. 
RECORD output Jack 
Timer REMOTE output (not for AC power) 
'Beeper 
Carrying handle. 

R-1000 High performance receiver 
200 kHz -30 MHz digital display /clock/ 

timer 3 IF filters I'LL UP conversion 
noise blanker RF step attenuator 120- 

240 VAC (Optional 13.8 VDC). 

R-600 General coverage receiver 150 
kHz -30 MHz digital display 2 IF filters 

PLL UP conversion noise blanker RF 
attenuator front speaker 100 -240 VAC 
(Optional 13.8 VDC). 

Optional accessories: 
VC-I0118-174 MHz converter. 
HS -4, HS -5. HS -6. FIS -7 headphones. 
DCK -1 DC cable kit. 
YG -455C 500 -Hz CW filter. 
HC -10 World digital quartz clock. 
AL -2 Surge Shunt 

KENWOOD 
TRIO -KENWOOD COMMUNICATIONS 
1111 West Walnut/Compton, CA 90220 
Telephone (2131 639 -9000 

CIRCLE 96 ON FREE INFORMATION CARD 

Ungar 9000 

OVERALL 
PRICE 

EASE 
OF USE 

INSTRUCTION 
MANUAL 

PRICE 
VALUE 

1 2 3 4 5 6 7 8 410 

An LED -bargraph -type display is used 
to show the actual iron temperature. That 
type of display is used so that you can see 

clearly and directly that the unit has reach- 
ed or is maintaining the selected tem- 
perature. A pulsating LED on the display 
indicates slight variations in iron tern - 
perature. 

The system control module and base 
are made of attractive black and beige 
plastic. As is appropriate in this type of 
device, all the plastics are self- extinguish- 
ing to reduce any chance of a fire. Also for 
safety, the system is three -wire grounded, 
burn- resistant cords are used, and circuit - 
breaker protection is provided. 

Operation of the unit is simplicity itself. 
The unit is switched on using a front - 
panel POWER switch, and the desired tem- 
perature is selected using the RANGE 
switch and TEMPERATURE slide control. 
Once he well -balanced iron with cool grip 
has reached the proper temperature, 
you're set to go. All controls and the read- 
out are located on the system -control 
module. 

Calibration of the unit is done against 
room- temperature. The procedure is done 
with a cold iron by turning the unit off, 
placing the RANGE switch in the center 
CALIBRATION position, and then turning . 

the unit on. Once that's done, the ADJ 

control is rotated -using a slotted screw- 
driver -until the temperature readout, 
disregarding the the last zero, indicates 
the room temperature. That is, for a room 
temperature of 70 °F, the readout should 
indicate 700 °F. 

As you might expect, the instruction. 
manual is really no more than a four -page 
flyer. It covers some of the features of the 
unit, and briefly goes over its installation, 
use, calibration, and maintenance. Also 
included are some pointers on the prepa- 
ration and care of soldering -iron tips. 
There is no information regarding the the- 
ory of operation, or a schematic. A list of 
user -replaceable parts, and their Ungar 
part numbers, is provided. 

With its list price of $190.00, the Elec- 
tronic Soldering System 9000 is ob- 
viously not aimed at the occasional user. 
But, if you do a lot of building or repair- 
ing, and you are serious about the work 
that you do, then this unit, with its com- 
bination of precision and convenience 
features, is going to be hard to beat. R -E 
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Sabre Electronics Inc. 
Calc -U -Dial Automatic 

Dialer 

An automatic call dialer 
that's also a call timer 
and a calculator 

CIRCLE 102 ON FREE INFORMATION CARD 

IN THESE DAYS OF HIGH LANG- DISTANCL 
phone bills, it's not uncommon to sub- 
scribe to one of the independent long - 
distance telephone services. But using 
one of those services usually involves en- 
tering a long billing or access number. 
That is an inconvenience, and there is 
always a chance that you might forget the 
number or make a mistake entering it. 
Also, using those services requires a 

phone that generates DTMF (Touch -Tone) 
tones. If you only have pulse (rotary) 
equipment you are out of luck. That is, 
unless you have a device such as the Calc- 

U -Dial from Sabre Electronics (344 El 
Camino Real, San Carlos, CA 94070). 
But, as we'll soon see, that device is far 
more than just a telephone dialer. 

A dialer 
The unit is a hand -held device that gen- 

erates DTMF tones. No direct connection 
to telephone equipment is needed. When 
dialing a number, the unit's rear speaker is 
held up to the mouthpiece of the tele- 
phone's receiver. 

Up to six I6 -digit numbers can be 
stored. The storing process is simplicity 

itself. The device is turned on and placed 
in the store mode by pressing the Sion 
button. Then, using the calculator -type 
keypad, a storage "location" from one to 
six is selected and the number entered. 
Once the number is entered, the store 
mode is exited and the unit is turned off by 
pressing the sTOR button a second time. 
So that you don't forget where each 
number is stored, an area for writing down 
that information is provided on the back of 
the unit. 

The unit is capable of generating all of 
the DTMF tone pairs, including * and #. 
In addition, if you require a pause in your 
dialing sequence, it can be stored using a 
p button on the keypad. 

As easy as entering a number is, dialing 
one is even easier. All you do is hold the 
unit's speaker to the telephone's 
mouthpiece, press AUTO, and key in the 
memory location of your number; the di- 
aler does the rest. Once the number has 
been dialed, it is shown on the unit's 10- 
digit LCD readout. For stored numbers 
longer than 10 digits, a ± key can be used 
to alternately view the first and second 
part of the number if you wish. 

The dialer also has an automatic redial 
feature. That allows you to redial the last 
number called by simply pressing the 
REDL key. 

continued on page 36 

GET THE SAME VIDEO TRAINING 
THE PEOPLE ATSONYGE'( 

Now you can be trained by Sony even if you 
aren't employed by Sony. 

Because we're making our vast library of train- 
ing videotapes available to you. The very tapes that 
teach our own engineering, service and sales personnel. 

The tapes cover the products and concepts of 
video and its related technologies. You can learn the 
basics of video recording. Color systems. 
Digital video and electronics. Television 
production. And more. 

Plus you can learn how to service 
cameras,VTR's, and other video products. 
As professionally as Sony does. 

The tapes are pro- 
duced entirely by 
Sony and contain 
up- to-the- minute 
information. They 
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 available for reference. 

Send for your catalog, which lists more than 
250 titles. In your choice of 3/4" or 1/2" formats. 

Write Sony Video Products Com- 
pany, Tape Production Services, 
700 W. Artesia Boulevard, 
Compton, California 90220. 

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

obligation. Except the 
obligation you have to 

yourself: to find out 
about the best train- 
ing available in 
one of the country's 
fastest -growing, 
most lucrative fields. 

CIRCLE 69 ON FREE INFORMATION CARD 

SONY 
Video Communications 

Sony is a nom. trademark of Say Corp. 
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UNGAR DESOLDERING & SOLDERING 
Special Pricing... Special Free Offer 

Hot VAC Desoldering System 
Reg $599.95 

OUR SPECIAL PRICE 

Electronic Temperature 
Controlled Soldering System 
with Built -in Controller 
OUR 

CE 

SPECIAL 
PRI 

Model 4000 
Built -in vacuum pump eliminates the need tor shop air. Compact design and portability 
make it ideal for use at any location where there is an AC electrical plug-in outlet. 
S.t Contained, Super-Quiet Air Pump: The vacuum pump is not only virtually 
maintenance free It is remarkably quiet The pump operates only when the handle switch is 
actuated 
Temperature Control: Variable solid-state control that adiusts the tip temperature from 
500 - 1000 F An electric circuit assures that transient spikes are fully suppressed thereby 
making the system safe for desoldering voltage -sensitive components 

TOLL FREE (800) 645 -9518 

FORDHAM [......_astri i bauge 

260 Motor Parkway, Hauppauge, N.Y. 11788 

Model 9100 
Includes base unit with built -in controller. micro-size handle with THERMO-DURIC 
heater, 1/16" *9012 screwdnver tip, sponge and tip tray, sponge, and Iron Holder 
A low cost alternative in an operator -adjustable, temperature controlled soldering 
system. 

Electronic, closed-loop temperature control tor maximum precrsan Temperature* 
operator -adjustable hom 400 F to 800 F Continuous, variable control so you can 
select the exact temperature you need Neon "on-off' light Iron Holder can be 
right- or left-hand mounted to accommodate all operators. 

in N.Y. State 800 -832-1446 
VISA COD Master Charge 
Money Order N.Y. State residents add 
Check appropriate sales tax. 

COD's extra (required 25% deposit) 

ADD FOR SHIPPING AND INSURANCE 
S250.00 ....$4.50 

$251 .00 to 500.00 8.50 
501 .00 to 750.00 .... 8.50 
751 .00 to 1000.00 ....12.50 

over 1000.00 15.00 

FORDHAM DISCOUNTS DISCOUNT 
PRICES ON HiTACHI SCOPES 

ill beat any advertised price 

For a /m'1 °' One cagy 

35 MHz DUAL TRACE SIGNAL DELAY LINE 
Vertical sensitivity 5m V /div to 5V /div 
and 1 m V /div to 1 V /div with 5X 
amplifier Trigger modes Auto- 
matic, Normal, 'TV ( +), TV( -). 

REG $895 
OUR PRICE 

WITH PROBES 
V 355E 

TOLL FREE (800) 645 -9518 

FORD 
260 Motor Parkway, Hauppauge, N Y. 11788 

60 MHz DUAL TRACE 
DELAYED SWEEP 

High sensitivity 1 mV /dtv 
(10 MHz) 5 ns/div sweep rate 

3rd channel display (trigger 
iew) Variable trigger hold -oft 

Full TV trig - OUR PRICE gering Single y 
sweep Auto- 4$ Model 650E mahc focus 
correction 

WITH PROBES 

100 MHz QUAD TRACE 
DELAYED SWEEP 

Large, bright 8x10 cm screen 
Quad trace operation/Ch1, Ch2, 

A trigger and B trigger High 
sensitivity 500 u V /div (5 MHz) 

Full 'TV 
OUR PRICE triggering 

1299 95 
( Model V -1050-F 

WITH PROBES 

in N.Y. State 800- 832-1446 
ADD FOR SHIPPING AND INSURANCE 

VISA COD Master Charge 
5250.00 .... 

S251.00 to 500.00 
S4.50 
8.50 

Money Order N.Y. State residents add 501 .00 to 750.00 . 8.50 
Check appropriate sales tax. 751.00 to 1000.00 . 12.50 

COD's extra (required 25% deposit) over1000.00 15.00 
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MODEL DM73 

$6995 

BECKMAN Circuitmate' DMM 
- $ 6495 ` $ 7995 

3'h -digit pocket-size mWUmeter 
0 5% Vdc accuracy diode test 
capacitance continuity beeper 
conductance 10 amps AC and DC 
ranges auto- polarity auto-zero 
auto-decimal 

Smallest digital muttimeter on the market Probe- 
style design makes it ideal Tor taking measurements in 
hard- to-reach test areas 

MODEL 
DM25 

.1 dig t p,r:Ker size multimeter 
08% Vdc accuracy diode test hFE 
test conductance 10 amps AC and 
DC ranges Autopolariy Auto-Zero 

Auto-decimal 

B &K PRECISION 
100 MHz FREQUENCY COUNTER OUR PRICE 

104*--4- 

1 T 

MODEL 1803 $1445° REG. 8189.95 

5 Hz to 100 MHz range 8 digit LED 
display Leading zero blanking Low pass 
filter BNC Connector Input Overflow 
Indicator Battery or AC powered 

Charger /AC Adaptor included with Model 
1803 

NTSC COLOR BAR GENERATOR 
MODEL 1251 
REG. $995.00 

OUR PRICE 

$84995 
Generates a wide variety of lest signals and patterns for comprehensive testing 

servicing and adjustment of viii aaly all types of television and video equipment 
Video patterns include standard NTSC color bars, -IWO. and staircase at two levels 

of burst phase chrominance A full assortment of convergence patterns raster 
colors gated or full held multiburst 

BP DIGITAL 
CAPACITANCE METER 

MODEL DCM -601 
REG. $149.95 
OUR PRICE 

$ 7995 
Digital display easy and c or et t 

readout High accuracy 100 PPM 
0.5% LSI- circuit provides high 
reliability and durability LCD display 
provides low power consumption 

FORDHAM 
550 MHZ 
FREQUENCY COUNTER 

MODEL 
OUR PRICE 

FM -8 
REG. $199.95 

95 
8-digit high frequency counter with a 

switch selectable input using single 
BNC Completely assembled Pre 
Calibrated Pretested 

FLUKE 70 73 
Analog Display Rotary Kr ob 
Volts AC 8 DC Resistance to 32 Mu 
10 Amps Diode Test 3200 

Counts Fast Autoranging Function 
Annunciators in Display Power - 
Up Sell Test 2000+ Hour Battery Lille 
w /Power Down "Sleep Mode" New 
Test Leads VDE 8 UL Approval 

75 
$9500 

05 %Accuracy 
Manual or Autorange 
10A + 300 mA Range 
Beeper 

0 ì'c Accuracy 
Autorange Only 
'n Amn n',w 

03 %Accuracy 
Manual or Autorange 
10 A + 300mA Range 
Beeper 
Touch- Hold" Function 

FOREMAN! 
260 Motor Parkway. Hauppauge. N.Y. 11788 

HITACHI 
MODEL V -222 (20 mHz) 
REG. $695.00 

PORTABLE OSCILLOSCOPES 
MODEL V -422 (40 mHz) 
REG. $895.00 

cj..fv 

CALL FOR SPECIAL PRICING 
New series of scopes provides high performance and light weight Large b-i ich 

rectangular internal graticule CRT Autofocus circuit and scale illumination DC 
offset funcion Voltage and frequency reading outputs High accuracy - !336 

High sensitivity - 1 mV /drv. 

LEADER NTSC WAVEFORM MONITOR 
MODEL LBO -5860 OUR PRICE 
REG. $2050.00 $ 

Permits displaying vertical interval test ana rele ence 
signals by front panel line selector 

NTSC VECTORSCOPE 
MODEL LVS -5850 OUR PRICE 
REG. $2050.00 $1850 
Convenient method for observing and measuring the 
relative phase and amplitude nl chrominance sgnal 
components 

VIZ DC TRIPLE POWER SUPPLYST 
MODEL WP-708 
REG. $489.00 
OUR PRICE 

$ 39995 
Dual DC Voltmeter Triple DC Power Supply Three separate complelelz 

isolated DC power supplies, two 0 -20V at 0-2A. one fixed 5V at 4A 

WE LLE R SOLDERING STATIC -N 

SOLDERING PRICE 

$13995 
OUR PRICE r Conunuous.q 

$10995 
variabp 

e Temperatule 
tir 

entemeg from 350 to 850 F Positive 
temperature coefficient sensor inside 

Identical to the EC20.'.: r...c ..., the tip provides temperature feedbai 
Digital temperature readout to maintain lip temperature at a ;et 

The EC1000 is dial controlled point. 

MODEL EC1000 

Masts Charge NI Suie 
vISA COD reseenis and 
Morey Order al>orcenale 
Crock saes tat. 

COOS entra Ire0ara0 2 -% degmi0 

ADO FOR SHIPPING AND INSURANCE 
So- $250.00 S 4 50 
$251.00 to S 500.00. S 6.50 
5501.00 to S 750 00 S 8.50 
575100 to 5100000 51250 
over 1100000 51500 

Free Catalog on Request 

.r 

TOLL FREE 

(8001 645.9518 
in N.Y. State call 800 -832 -1446 

L 
C r- 

co 
co 
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EQUIPMENT REPORTS 

continued from page 33 

Finally, numbers that are not stored in 
memory can be dialed by placing the unit 
in the manual mode. That's done by press- 
ing the MANL button and keying in the 
digits. One potential problem in using the 
device in that manner is that keying in a 
long number while holding the rear 
speaker against the telephone's 
mouthpiece can be inconvenient. For- 
tunately, the redial feature also works with 

numbers entered in the manual mode. 
Thus, all you need do is to enter the 
number, turn off the unit, then hold the 
speaker up to the telephone's mouthpiece 
and press REOL.. When used in that man- 
ner, the redial feature acts as a seventh 
storage location. 

A call timer 
If the Calc -U -Call were just a dialer it 

would still be a handy device. However, 
the unit does much more. For instance, it 
is also a call timer. Thirty seconds after a 
call has been made using either the AUTO 

or REDS keys, the dialed number display 

Tektronix 

1I<EI 1 HLEY.1 

a311110 °aR°A Ñ 

BECKMAN 

t 14tt 

Polaroid 

aASSOCIATED 
RESEARCH INC 

ÇATA PRECISION 

tFIMEC3 
POWER DESIGNS 

YEW 

WESTON 

SOLTEC 
ORPORATION 

. . I.' 
250.00000"" 

...:I.' 

80.00000"w .... .. 0 

For Instruments 
You Can Count On 

PRICES STARTAT $210.00 
2 -YEAR WARRANTY 

LEADER frequency counters lead a shielded life 
and are built to last. That's why INSTRUMENT 
MART recommends them to customers in severe 
RF and educational environments. 

Buying a counter can be a confusing job. There are 
optional time base stabilities, different gate times 
and resolutions, and any number of variables that 
affect performance. Call INSTRUMENT MART to 
discuss which of our more than 20 counters are 
right for your application. We've been doing it for 
over 15 years. 

All available at competitive prices. Call us and 
compare. 

The Professional Test Equipment Source 

The Instrument Mart 
295 Community Drive. Great Neck. New York 11021 

)516) 487 -7430 oils N (8001645-6535 

LE Sales. Service, Rental /Leasing Programs 
I JJJ' 

and Pre -Owned Test Equipment also Available 

CIRCLE 8 ON FREE INFORMATION CARD 

blanks and is replaced by the duration of 
the call in minutes and seconds. The unit 
will time calls up to 50 minutes long. 
After 50 minutes, the unit will turn itself 
off. The call timer can be turned off before 
50 minutes by simply pressing the of 
button. 

Sabre Calc "U" Dial 

OVERALL 
PRICE 

EASE 
OF USE 

INSTRUCTION 
MANUAL 

PRICE 
VALUE 

Qom` 

1 2 3 4 5 6 7 8 910 

Os 

A calculator 
Lastly, but certainly not least, the Calc- 

U -Dial automatic dialer also is an 8 -digit 
calculator. In addition to the normal arith- 
metic functions ( + , - , x , - ), the unit 
can square, do square roots, and take per- 
centages. In addition, the unit can accom- 
modate scientific- notation entry and dis- 
play. When scientific notation is used, the 
exponent (power) of 10 is shown at the far 
right of the display. 

The small manual that comes with the 
Calc -U -Dial does a good job of explain- 
ing how to use the unit, and detailed ex- 
amples are given for a variety of 
circumstances. As you would expect in a 
consumer unit of this type, no technical 
information is provided. 

All -in -all this is an interesting and 
useful device that works exactly as 
claimed. The Calc -U -Dial is covered by a 
90 -day warranty and has a suggested retail 
price of $49.95. R -E 

"Sure, they turned off the power. But by 
ignorning my electric bills, I accumulated 
enough to buy this unit!" 
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NEW PRODUCTS 
For more details use the free 

information card inside the back cover 

SIGNAL GENERATOR, 
gen lock; RGB 
full -field multiburst; 
vergence patterns 
color bars, IWO 

b' 

terlaced or 
auxiliary input 

The model 

model 1260 features 
outputs; blackburst; gated or 

a full assortment of con- 
and raster colors; NTSC 

and staircase; selectable in- 

type of test 
complete testing, 
of all types of television 
including TV receivers, 
CCTV. MATV, 

INFORMATION CARD 

ponents. It is priced 
sion, 6460 West 
60635. 

signal and pattern needed for 
servicing, and adjustment 

and video equipment, 
VTR's, VCR's, VDP's, 

and CATV systems and corm 

A _ 

at $1695.00. -BK Preci- 
Cortland Street, Chicago, IL 

.s sawa,,. 

CIRCLE 111 ON FREE 

progressive vertical scan, and 
and output signals. 

1260 generates virtually every 

UNINTERRUPTIBLE 
LINE-SAVER 
system 
ness computer 
120/240 
VA, 150 
width modulation 
late the 
cy to various 
output will 
increase 
20-25 
load. 

In addition 
led rechargeable 
protected 
audible 
systems, 
replaceable 

unit 
tachable, 

CIRCLE 

POWER SYSTEM, the 
-, model LS -240, is a standby 

for use in the home and small -busi- 
market. It is available for 

volt, 60 /50Hz systems, and has 240- 
watt capacity. The unit uses pulse - 

(PWM) technology to regu- 
AC output voltage for greater efficien- 

load conditions. The PWM -AC 
also increase battery efficiency to 

back-up time: 5-10 minutes full load, 
minutes half load, 35-40 minutes 'h 

there is an internal 12 -volt sea- 
battery, four voltage -surge 

and EMI /RFI filtered AC outlets, 
and visual power -failure warnings 
test -mode indicator and switch, and 

external fuses. 
comes complete with a 6 -foot, de- 

3- prong, heavy -duty cord -set with a 

Intended 

112 ON FREE INFORMATION CARD 

CEE -22 connector. 
The suggested retail price of the model 

LS -240 is $395.00.- Kalglo Electronics 
Co., Inc., Dept. LS, 6584 Ruch Rd., E. Allen 
Twp., Bethlehem, PA 18017. 

ADDRESS TRACER, the Addtrace I, is a 
hardware address tracer to aid in trou- 
bleshooting machine -language programs. 
The operator can track program loops with 
the aid of the hexadecimal thumbwheel 
switches and LED's that indicate all coinci- 
dent address lines. 

rThe i ` 

L J. 
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mainly for applications involving 
single -board computers, Addtrace I is con- 
nected directly to the microprocessor IC via a 

continued on page 42 
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ELECTRONIC KITS 
INTERNATIONAL, INC. 

(Formerly PPG Electronics) 

atillAM RADIO 
6 TRANSISTOR 

#854/754 

A "Fun to Build* over sensitive 6transIstor AM radio. 
Exciting hands-on esperiencs. Loam the how and why 
of radio by building 11 yourself. An pans ne, ,, -. 

2 . 

included so tune in and discover 
the tun of building your owns 

cs.Lowasy consumption 
low cost. easy each sk1I 
2natrUCtlOns with each kiI 
alignment procedure and 
troubleshooting instructions 
included Circuit operations 
explained. wrist strap and 
cabinet included 

NEW! 

` FROG PHONE W /CB & CASE 
This kit has over 76 electronic parts Including speaker. 
rmcrophone, microswitch. 12 button keypad. two Circuit 
boards. transformer. two LED's eight transistors. one 
Integrated circuit. twelve diodes. five electrolytic 
capacitas and sixteen resistors. Comes with step -try -step 

Instruction and learning 
manual. 

#815/715 Learn about 
Large sca e integration 

NEW! pulse generator IC's 
Matrix keyboards and 
decoders 
Dial tone generation 
Busy lone generation 
Ring pulse generator, 

r, How to repair 
electronic telepho'. 

OVER 50 KITS AVAILABLE 

44 KIT 8 
10, hart r . 1/ 01 c.. o. C 

L., I... W I . 0. - w. .. It r.. for 
1.1 ru .. W Cr. 0 npe 101 r. . 
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FREE 
CATALOG OF ALL KITS 

Available nationwide at your local 
electronics store. 

IOr send $1 00 shipping & handling 
to address below I 

EKI ELECTRONIC KITS 
INTERNATIONAL, INC. 

791 RED ROCK ROAD 
ST. GEORGE, UTAH 84770 

Call TOLL FREE 
1- 800 -453 -1708 

For store nearest you. 

Special Prices for Educators 
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Professional Books That Help You Get Ahead -And Stay Ahead! 

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

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

THE MCGRAW -HILL COMPUTER 
HANDBOOK: Applications, Con- 
cepts, Hardware. Software. Ed- 
ited by H. Helms. 992 pp., 475 illus. 
Everything you need to know about to- 
day's computer science and engineer- 
ing is here in this massive treasure trove 
of information. Covers everything from 
Boolean algebra to hardware selection 
techniques to artificial intelligence. A 
handy reference work that brings you 
right up to the minute! 
279/121 Pub. Pr., $19.50 Club Pr., $49.95 

INTUITIVE IC ELECTRONICS: A 
Sophisticated Primer for En- 
gineers and Technicians. By 
T. M. Frederiksen. 208 pp., illus. 
Covering both the simplest and the 
most complicated IC designs, this 
lively, easy -to -read volume provides 
a sophisticated, nonmathematical 
explanation of the basic internal 
mechanisms common to all semi- 
conductor devices. 
219/230 Pub. Pr.. $24.95 Club Pr., $18.95 

ANTENNA ENGINEERING HAND- 
BOOK, 2 /e. Edited by R. C. Johnson 
and H. Jasik, with contributions by 57 
recognized authorities. 1,408 pp., 946 
illus. This widely acclaimed Handbook 
gives you the guidance you need to solve 
problems in antenna design and appli- 
cation. It provides detailed information 
on physical fundamentals, patterns, 
structures, and design techniques for 
practical modern antennas. 
322/910 Pub. Pr., $95.00 Club Pr., $02.50 

RADIO HANDBOOK. 22/e. By W. Orr. 
1,136 pp., more than 1,300 illus. 
Here's the latest edition of what is uni- 
versally regarded as the most useful ref- 
erence in the industry. It's a "course" 
in communications, a fact -packed ref- 
erence, and a how -to guide -all in a 

single book! 
512442 -6 Pub. Pr., $39.95 Club Pr., $33.95 

MICROPROCESSOR APPLICATIONS 
HANDBOOK. Editor -in Chief, D. F. 

Stout. 472 pp., 284 illus. At last -a 
reference guide to microprocessor 
applications to help you make your 
systems timely, versatile, and 
cost -effective. 
611 /981 Pub. Pr., $39.95 Club Pr., $31.45 

MICROPROCESSOR AND MICRO- 
COMPUTER DATA DIGEST. By W. H. 
Buchsbaum and G. Weissenberg. 336 
pp., 93 block diagrams, 106 pin con- 
figurations. 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. 
582135 -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., includes self -test prob- 
lems. This book provides a straight-for- 
ward explanation of how to design the 
integrated circuit chips that are causing 
this electronics revolution. It focuses 
on every significant aspect of LSINLSI 
system design. 
582123 -5 Pub. Pr., $34.95 Club Pr., $26.50 

New members! 
Any one of these great 

professional 89 books 
for only ... 

as a premium with your 
1st selection! 

Spectacular values up to $95,00 
HANDBOOK OF PRACTICAL ELEC- 
TRICAL DESIGN. By J. F. McPartland. 
416 pp., 300 illus. This volume pro- 
vides a step -by -step explanation of de- 
signing electrical systems for indus- 
trial, commercial, and residential 
applications. Packed with helpful tips 
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 LOGIC DESIGN. By B. Holds - 
worth. 338 pp., 192 illus. All of the 
recent advances in digital design tech- 
niques are presented here in depth. It's 
both a text covering basic concepts and 
a practical guide to design techniques 
for combinational, clock- driven, and 
event- driven circuits. 
582852 -9 Pub. Pr., $39.95 Club Pr., $27.50 

ELECTRONIC COMMUNICATIONS 
SYSTEMS. By W. D. Stanley. 566 pp., 
illus. Emphasizing the signal- process- 
ing functions of modulation and de- 
modulation operation, this book pre- 
sents the essentials of electronic 
communications in a logical, step -by- 
step sequence. 
582834 -0 Pub. Pr.. $25.95 Club Pr., $20.95 

MODERN ELECTRONIC CIRCUITS 
REFERENCE MANUAL. By J. Markus. 
1,264 pp., 3,666 circuit diagrams. 
Complete with values of components and 
suggestions for revisions -plus the 
original source of each circuit in case 
you want additional performance or 
construction details. 
404/461 Pub. Pr., $74.95 Club Pr., $57.95 

E LECTRONICS ENGINEERS' HAND- 
B OOK. 2 /e. Edited by D. G. Fink & D. 

Christiansen. 2,272 pp., 2,189 illus. 
This updated and enlarged edition cov- 
ers all the latest knowledge in the field, 
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 

DIGITAL CIRCUITS AND MICRO- 
PROCESSORS. By H. Taub. 608 pp., 
heavily illus. This fast -paced, care- 
fully written guide gives you thor- 
ough explanations of all the basic 
lprinciples of digital systems and 
ogic design -plusa solid introduc- 
tion to microprocessors and micro- 
processor -based designs. 
629/455 Pub. Pr., $34.95 Club Pr., $26.50 

INTEGRATED CIRCUITS APPLICA- 
TIONS HANDBOOK. By A. H. Seid- 
man. 673 pp., illus. This Handbook 
presents information on everything from 
TTL, ECL, MOS, and CMOS logic fam- 
ilies to semiconductor and bubble 
memories. The emphasis is on appli- 
cations, with a minimum of theory. The 
math used is essentially limited to sim- 
ple arithmetic and elementary algebra. 
582860 -X Pub. Pr., $39.95 Club Pr., $29.95 

INTRODUCTION TO RADAR SYS- 
TEMS, 2 /e. By M. I. Skolnik. 698 
pp., 244 illus. This new edition of a 
widely used text on radar from the 
systems engineer's point of view 
brings you full discussions of the 
many major changes that have oc- 
curred in the field recently. 
519/091 Pub. Pr., $40.95 Club Pr., $31.00 

CIRCUITS AND SOFTWARE FOR 
ELECTRONICS ENGINEERS. By H. 
Bierman. 352 pp., 200 illus., outsized 
8' /z x 11 format. This collection of over 
340 proven -reliable 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., $21.95 

HANDBOOK OF ELECTRIC POWER 
CALCULATIONS. Edited by A. Seid- 
man, H. Mahrous and T. G. Hicks. 448 
pp., 300 illus. Here are 285 tested and 
proven procedures for handling the 
electric power problems most fre- 
quently encountered in actual practice. 
You'll find ingenious, time -saving ways 
to calculate fuel costs, motor effi- 
ciency, and power output. 
560/617 Pub. Pr., $39.50 Club Pr., $29.95 

STANDARD HANDBOOK FOR 
ELECTRICAL ENGINEERS, 11/e. By 
D. G. Fink and H. Beaty. 2,448 pp., 
1,414 illus. Today's most widely 
used source of electrical engineer- 
ing information and data serves 
you as no other single work when 
you need detailed, timely, and reli- 
able facts . 

299/149 Pub. Pr., $14.95 Club Pr., $53.95 
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ELECTRONICS ENGINEERING FOR 
PROFESSIONAL ENGINEERS' EX- 
AMINATIONS. By C. R. Hafer. 336 
pp., more than 200 illus. Actually 
two books in one -a quick prepara- 
tion manual to help you pass ypur 
P.E. exams on the first try and a 
rich source of practical electronics 
engineering information and 
know -how. 
254/313 P. Pr., 929 95 Club Pr., $21.50 

PRACTICAL DIGITAL DESIGN US- 
ING ICS, 2/e. By J. D. Greenfield. 717 
pp., illus. This revised and expanded 
Second Edition of a popular guide shows 
how to get the most out of a wide range 
of popular integrated circuits. What's 
more, it contains the specialized know - 
how today's designer needs to interface 
ICs with microprocessors. 
582853 -1 Pub. Pt, $25.95 Club Pr., $19.95 

OPTICAL FIBER SYSTEMS: Tech- 
nology, Design, and Appllca- 
tlons.By C. K. Kao. 197 pp., illus. 
From a basic explanation of optical 
fiber systems to the economic 
ramifications of their use, this vol- 
ume provides full coverage of a 
rapidly changing field. 
332/110 Pub. Pt, $29.50 Club Pt, $23.95 

MCGRAW -HILL ENCYCLOPEDIA OF 
ELECTRONICS AND COMPUTERS. 
By S. P. Parker, Editor -in- Chief. 960 pp., 
1,266 illus., outsized 8'/2 x 11 format. 
It's a single -volume library that covers 
the entire world of electronics from Edi- 
son's pioneering work in electricity right 
up to optical fiber communications, 
control systems, lasers, radar, TV re- 
ceivers, artificial intelligence, and 
computer storage technology. 
454 /816 Pub. Pr., $59.50 Gib Pr., $41.50 

DIGITAL CONTROL SYSTEM ANAL- 
YSIS AND DESIGN. By C. L. Phillips 
and H. T. Nagle, Jr., both Auburn Uni- 
versity. 556 pp., 316 illus, 7 ready -to- 
run computer programs. It analyzes and 
designs closed -loop systems to which 
digital computers have been added to 
modify system dynamics. The book de- 
velops a wide range of control -system 
techniques applicable to linear, time - 
invariant, discrete -time system models. 
582944 -4 Pub. Pr., $39.95 Club Pr., $31.95 

HANDBOOK OF MICROCOMPU- 
TER -BASED INSTRUMENTATION 
AND CONTROLS. By J. D. Lenk. 307 
pp., 227 illus. Digital or microcompu- 
ter -based instrumentation and control 
systems can be very complicated -or 
relatively simple -depending on the 
application. In this book both systems 
are described and illustrated -and many 
examples of actual systems now in use 
in industry are included throughout. 
582866 -9 Pub. Pr., $22.95 Club Pr., $18.95 

COMPUTER METHODS FOR CIR- 
CUIT ANALYSIS AND DESIGN. By J. 
Vlach and K. Singhal. 656 pp., 148 il- 
lus. Computational methods have be- 
come an integral part of circuit analysis 
and design. And a solid understanding 
of the basics of computer -aided design 
is a must for engineers who want to 
achieve their career objectives. This self - 
teaching book provides that know -how 
in a logical, easy -to- follow presenta- 
tion. 
582855 -3 Pub. Pr., $42.50 Club Pr., $33.95 

ELECTRONICS 

ENGINEERING kt 

9 U osSo 
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EX 
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computer 
methods for 
circuit analysis 
and design 

Why YOU should join now! 
BEST AND NEWEST BOOKS IN YOUR FIELD - Books are selected from a wide 

range of publishers by expert editors and consultants to give you continuing access 
to the best and latest books in your field. 

BIG SAVINGS - Build your library and save money too! Savings ranging up to 
30% or more off publishers' list prices - usually 20% to 25 %. 

BONUS BOOKS -lint will immediately begin to participate in our Bonus 
Book Plan that allows you savings up to 70% off the publishers' prices of 
many professional and general interest books! 

CONVENIENCE -12 -14 times a year (about once every 3 -4 weeks) you receive 
the Club Bulletin FREE. It fully describes the Main Selection and Alternate Selec- 
tions. A dated Reply Card is included. Ifyou want the Main Selection, you simply do 
nothing -it will be shipped automatically. If you want an Alternate Selection -or 
no book at all -you simply indicate it on the Reply Card and return it by the date 
specified. You will have at least 10 days to decide. If, because of late delivery of the 
Bulletin you receive a Main Selection you do not want, you may return it for credit 
at the Club's expense. 
As a Club member you agree only to the purchase of three books !including your 
first selection) during your first year of membership. Membership may be discon- 
tinued by either you or the Club at any time after you have purchased the first 
selection plus two additional books. 

Other McGraw -HW Book Clubs: 
Architects' Book Club Byte Book Club Chemical Engineers' Book Club 

Civil Engineers' Book Club Mechanical Engineers' Book Club 
For more information, write to: 
McGraw -HW Book Clubs, P.O. Box 582, Hightstown, New Jersey 08520 

Be sure to 
consider these 
important 
titles as well! 
LARGE SCALE INTEGRATION: De- 
ekes, Circuits, and Systems. By M. 
J. Howes & D. V. Morgan 
512151 -0 Pub. Pr., $35.15 Club Pr., 529.95 

MICROWAVE SEMICONDUCTOR 
E NGINEERING. By J. F White. 
562553 -8 Pub. Pr., 932.50 Club Pr.. $25.95 

MICROPROCESSOR SUPPORT CHIPS: 
Theory, Design, and Applica- 
tions. By T J Byers 
095.183 Pub Pr . $39 50 Club Pr., 91.00 

E NGINEERING FORMULAS, 4/e. By 
K Gieck 
232/199 Pub. Pr.. $16.95 Club Pr. $13 50 

E LECTRONICS CIRCUITS NOTE- 
B OOK. Edited by S Weber 
192418 Pub Pr.. $35 50 Club Pr 527 50 

ANALYSIS AND DESIGN OF DIGITAL 
INTEGRATED CIRCUITS. By D A 
Hodges and H. G. Jackson. 
211/535 Pub. Pr.. $31.00 Club Pr.. $23.15 

HANDBOOK OF OPERATIONAL 
AMPLIFIER CIRCUIT DESIGN. By D. 
E. Stout & M. Kaufman. 
011/911 Pub. Pr., $39.50 Club Pr., $29.00 

ENGINEERING MATHEMATICS 
HANDBOOK, 2 /e. By J. J. Tuma. 
054/291 Pub. Pr., $34.50 Club Pr., $20.95 

PCM & DIGITAL TRANSMISSION 
SYSTEMS. By F F Owen 
119/542 Pub. Pr.. $34.95 Club Pr.. $25.95 

SIGNALS AND SYSTEMS. By A. Op 
penheim, A Willsky, and I. Young. 
5112171-1 Pub. Pr.. $32.50 Club Pr.. $25.95 

DIGITAL COMMUNICATIONS. By 1 

Proakis 
509;271 Pub. Pr., $31.50 Club Pr.. $29.50 

MAIL THIS COUPON TODAY 

L 

McGraw -Hill Book Clubs 
Electronics and Control Engineers' 
Book Club® 
P.O. Box 582, Hightstown, New Jersey 08520 

Please enroll me as a member and send me the two 
books indicated, billing me for the $2.89 premium and 
my first selection at the discounted member's price. 
plus local tax, shipping, and handling charges. I agree 
to purchase a minimum of two additional books dur- 
ing my first year of membership as outlined under the 
Club plan described in this ad. A shipping and han- 
dling charge is added to all shipments. 

Write Code No. of 
$2.89 selection here 

Write Code No. of 
first selection here 

Signature 

Name 

Address /Apt. # 

City 

State Zip 

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

E33675 

J 
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NEW PRODUCTS 

continued from page 37 

40 -pin DIP clip. A special plug -in module 
adapts the unit so that it is suitable for use 
with most microprocessors. 

There are seven output jacks on the front 
panel for monitoring pulse duration and tim- 
ing relationships with an oscilloscope. There 
are sixteen input lines and six user -definable 
control lines. 

Addtrace I is available in kit form for 
$199.95. (Factory-wired prices are available 
on request.) -BMH Company, Inc., 224 Vas- 

sar Street, Reno, NV 89502. 

CORDLESS STEREO HEADPHONE sys- 
tem works with any audio source: stereo sys- 
tems, TVs, and radios. It consists of a 

transmitter and stereo headphone receiver, or 
transmitter and stereo receiver for use with 
any headphones. 

The components use infrared light to trans- 
mit audio information normally carried by 
wire. The transmitter, IRT -200, installs easily; 
hookup is by phone plug, and adapters are 
included. With both headphones and re- 
ceivers, the range is about 35 feet. The sys- 
tem can be used for either stereo or mono. 

The stereo headphones, model IRH -210 

The 
Professionals' 
Choice PTS 
"PTS rebuilt modules 
are better than brand 

new... 
1 use PIS modules and tuners because of their 
automatic updates. Compared to original 
manufacturers' new and rebuilt parts, FT.S is 

better. Quality and turnaround makes the 
difference. PI'S does a better job of rebuilding 

'cause that's all they do." 

Try PTS rebuilt modules and tuners for. 
Fast 8 hour rebuilding service 

Full year limited warranty 
One stop shopping for all makes 
all models 

\ ailahility at over 1500 authorized 
stocking distributors . Quality rebuilts that 

meet or exceed prig 
I manufacturers' 

specs. 

It 

If..TM 

For your free copy of the PTS Price and Technical Information Guide 

PTS CORPORATION 
P.O Box 272 
Bloomington, IN 47402 
(812) 824-9331 

CIRCLE 43 ON FREE INFORMATION CARD 

CIRCLE 114 ON FREE INFORMATION CARD 

have full frequency response, 50- 15,000 Hz. 
The infrared sensor is on top of the head- 
phones for optimum reception. Any number 
of headphones can be used with the IRT -200 
transmitter. 

The IRSR -220 infrared stereo receiver 
works with any stereo earphones. Two can 
listen at once with the unit, which can be 
placed up to 35 feet from the audio -source/ 
IRT 200 transmitter hookup. 

The system has a retail price of under 
$100.00. -Nady Systems, 1145 65th Street, 
Oakland, CA 94608. 

TWO -WAY FM RADIOS the basic medium - 
power Midland SYN -TECH mobiles and base 
stations have had their transmit and receive 
bandwidths increased. 

The bandwidth of the 50 -watt low -band 
(29-54 MHz) VHF models is being doubled 
from 1 MHz to 2 MHz. The 40 -watt mid -band 
(66 -88 MHz) models will have an increased 
bandwidth from 2 MHz standard to 8 MHz 

CIRCLE 115 ON FREE INFORMATION CARD 

(transmit) and 3 MHz (receive). The 40 -watt 
high -band VHF bandwidths will increase from 
4.5 MHz to 7 MHz (transmit) and 6 MHz (re- 
ceive). The 30 -watt UHF model's bandwidth 
increases from 10 MHz (transmit) 5 MHz (re- 
ceive) to 15 MHz (transmit), 8 MHz (receive). 
All other ratings of the new wider- bandwidth 
models remain at full published specifica- 
tions. 

lnexpensvie conversions kits are available 
for field installation on existing units. The total 
cost of the enhanced -bandwidth conversion 
kits, including installation. is expected to be 
under $20.00.- Midland LMR, 1690 N. Top- 
ping, Kansas City, MO 64120. R -E 
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ENERGY MISEP 

For Air Conditioners 
You can cut your air -conditioning bills -while still staying comfortable - 

by using this device to control the cycling time of your central air -conditioning system. 

MANY PEOPLE DREAD THE SUMMER 
months. It's not because of the heat -it's 
because of what happens to utility bills 
once the air conditioner starts running. 
But as we'll show you, you can keep your 
bills down while still staying cool. The 
only requirements are that you have cen- 
tral air conditioning and that the air con- 
ditioning uses 24 -volt DC control 
circuits. 

When we say we feel hot or cold, we are 

really describing how comfortable we 
feel -not necessarily the air temperature. 
That's because the human body is a poor 
thermometer: Along with the tem- 
perature, it responds to humidity, air 
movement, and fresh air. For example, 
we've all heard of the wind -chill factor (a 
formula which takes into account the 
effects of air movement on how cold we 
feel). And all of us have experienced being 
uncomfortably hot when it's 79 °F, and 
muggy (humid) but quite comfortably 
cool when it's 78° and dry. (And we've all 
heard too many times -and we're bound 
to hear it many more times as the weather 

BILL OWEN 

heats up-the expression "It's not the 
heat, it's the humidity.) 

Problems with a thermostat 
Air conditioning equipment is control- 

led by a thermostat which, unlike us. can 
respond only to changes in air tem- 
perature. If we attempt to economize by 
increasing the thermostat setting, we will 
save money. But we'll also reduce the 
amount of time that the compressor runs, 
increase humidity, reduce air movement, 
and allow room air to grow stale. The 
device that we'll describe uses the proven 
principal of time cycling to keep a com- 
fortable effective air temperature while 
reducing the actual air -conditioner operat- 
ing time. It cycles the air conditioner 
more frequently to reduce humidity, in- 
crease air movement and remove stale air. 
Comfort is maintained with reduced com- 
pressor operating -time, resulting in sig- 
nificant savings. 

Another problem with a thermostat is 

that it can respond only to changes in 
temperature near its location. Because of 

that. it often cannot provide tine control - 
it permits the room temperature to vary 
from uncomfortably cold to uncomforta- 
bly hot with no in- between. However, 
with the flexible CODLING CYCLE control 
of the device that we'll build. the exact 
amount of cooling can be easily pro- 
grammed. 

The device that we'll build is effective 
(and most efficient) when used in con- 
junction with a ceiling fan. When used 

that way. you can program the air con- 
ditioner to run for minimum -length cycles 
Ito introduce dry. fresh air as needed) but 
you can still stay comfortable because of 
the increased air movement that the ceil- 
ing fan provides. 

Another application for the device is in 
humid areas where it is necessary to run 
air conditioning when you are away from 
home to prevent mildew and damage to 
furniture. carpets, drapes and artwork. 
The extended -cycle feature is ideal for 
unoccupied homes or buildings. In that 
setting. the "energy mizer" will cycle the 
air conditioner on for 5 minutes. followed 
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by a 30- minute off period. Valuable fur- 
nishings and possessions will be protected 
because the air conditioner will run at 
regular. predictable. and economical in- 
tervals. where as a thermostat may or may 
not operate depending upon temperature 
variations. 

A feature normally found only in ex- 
pensive energy management systems is 
the fan run -on timer. Normally, when the 
air conditioner's compressor shuts down. 
the fan motor stops as well. That leaves 
cool air trapped in the duct work and cold 
compressor -coils. However, the fan run - 
on timer of the device that we'll build lets 
the fan run for 90 seconds after the com- 
pressor stops- allowing the fan to pull 
cool air into the living space. That feature 
alone can help you realize significant en- 
ergy savings, and thus saving you enough 
money so that you can recoup your invest- 
ment in a very short time. 

A look at the circuit 
Figure I is the schematic of the cycling - 

time control circuit. Three monostable 
timers (ICI. 1C2, and IC3) correspond to 
the three timed intervals. The first timer. 
ICI. controls the fan -on time -the 
amount of time that the fan runs on after 

the compressor shuts off. The second 
timer. IC2, controls the compressor -on 
time and the third timer, IC3, controls the 
compressor -off time. Let's take a look at 
how it works. 

When power is initially applied. the 
R4 -CI time constant keeps the trigger in- 
put (pin 2) of IC2 (which controls the 
compressor -on time) low enough to en- 
sure triggering. The output from IC2 
switches high for a period of time deter- 
mined by the parallel combination of ca- 
pacitors C4 and C5 and series resistors RI 
and R7. Depending upon the position of 
control RI (the COOLING -CYCLE control). 
the compressor -on time will be between 5 

minutes and 20 minutes. 
At the end of the on cycle, IC2 pin 3 

switches low, triggering ICI (pin 2) 
through capacitor C9. Pin 3 of ICI switch- 
es high for 90 seconds (as determined by 
CI I and R I3 ). At the end of the 90- second 
fan -on period. ICI pin 3 switches low, 
triggering IC3. The output of IC3 (which 
controls the compressor -off time) will go 
high for a time interval that is selected by 
SI. In the CYCLE I position, that com- 
pressor -off interval is 15 minutes. as deter- 
mined by C6 and R6. In the CYCLE 2 
position. the compressor -off interval is 30 

minutes. as determined by C6 and the 
series combination of R3 and R6. 

During the compressor -on interval, IC2 
pin 3 is high, which turns on transistor 
QI, energizing relay RYI and the associ- 
ated LED indicator. Relay RYI completes 
the 24 -volt control circuit for the com- 
pressor -motor contactor. Similarly, dur- 
ing the fan -on interval, relay RY2 and its 
LED indicator are energized through tran- 
sistor Q2. During the compressor -off in- 
terval. IC2 pin 3 is in its low state, and 
LEDI. the COMPRESSOR -OFF LED, is 
lighted. 

The three timers continue in sequence 
(compressor on. fan on, compressor off) 
until power is interrupted. When power is 
reapplied. the compressor -on timer will 
begin the sequence. 

We don't have to build a power supply 
for our cycling controller -it obtains its 
power from the control- voltage trans- 
former inside the air conditioner. One side 
of that 24 -volt AC secondary is brought 
out directly to the thermostat and is (usu- 
ally) labeled R. (See Table I for some 
common thermostat markings.) The other 
side of the secondary is available indi- 
rectly through the heater contactor -coil 
(labeled W). 
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FIG. 1 -THREE TIMERS ARE USED to provide compressor -on. compressor -off. and fan -on intervals. 
Two of the timers are 7555 types because of the long time constants required. Note that the capacitors 
marked with an asterisk ( ) are low- leakage electrolytics. 
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TABLE 1- HOOKUP 

Cable. Color Possible thermostat -terminal markings 
1 Red R5 R RH 4 M 
2/White 4 w w w H 
3 /Green G G G G F 
4 /Yellow Y6 Y Y Y C 

3 INCHES 

FIG. 2 -FOIL PATTERN for a single -sided board is shown full size. 

COMP OFF ho 
LED 1' 

RY1 

R12 
IR11)4pI 

I1a 
LED 3' 

COMP. ON 

09 

R13 //LEN' 
FAN ON 

910 R14 

Dad Op I C 11 

C10 

ó 
6 St- 

ca 

D_ , C3 Ú S1b; D5 

0_1--1-_ 

C12 

IC3 

RY2 

R6 

+ Ç1 R4 

C13 

-\... 

TO THERMOSTAT 

FIG. 3- PARTS- PLACEMENT diagram. The three LED's (marked by 
the board, as is Rl. the COOLING -CYCLE control. 

Since the "energy miser" will not be 
used during reverse -cycle or heat -cycle 
operation of the air conditioner, we can 
use a small amount of current (about 50 
mA) through the heater contactor (relay) 
coil. (If more current were drawn through 
the heater contactor- coil, it might ener- 
gize the contactor.) Of course, you can 
use a small transformer instead. Diodes 

R1 

COOLING 
CYCLE 

are mounted on the foil side of 

DI through D4 form a full -wave bridge 
rectifier. The "R" line from the ther- 
mostat is connected to the pole of SI -a 
(through line I) and is applied to one 
bridge input through the switch. The 
"W" thermostat line is connected to the 
other bridge input through line 2. The DC 
output -voltage is filtered by C13 and regu- 
lated to five volts by IC4. 

PARTS LIST 

All resistors 1/4 -watt, 5% unless other- 
wise noted. 

R1 -1 megohm. potentiometer 
R2.R4,R5,R16- 27,000 ohms 
R3,R6.R13 -8.2 megohms 
R7- 220.000 ohms 
R8,R10 -4700 ohms 
R9 -680 ohms 
R11,R14 -3900 ohms 
R12.R15 -1000 ohms 
Capacitors 
C1.C11 -10 F. 25 volts, tantalum 
C2.C7,C10 -.05 F. ceramic disc 
C3.C8.C9 -.001 µF, ceramic disc 
C4,C5.C12 -470 µF, 6.3 volts. low -leak- 

age electrolytic 
C6-100 F. 10 volts, low- leakage elec- 

trolytic 
C13 -220 µF, 25 volts, electrolytic 
Semiconductors 
IC1 -555 timer 
IC2.IC3 -7555 timer (CMOS version of 

555) 
IC4 -7805 5 -volt regulator 
D1-D4-1N4002 
D5-1N914 or 1N4148 
Q1,Q2- PN2222 
RY1,RY2- reed -type relay 
S1 -PC- mount. 3P3T 
LED1 -LED3- miniature red LEDs 
Miscellaneous -PC board. cabinet. 

knobs, machine screws, hookup wire. 
IC sockets, etc. 

The following is available from NRG 
Electronics, P.O. Box 24138, Ft. Lauder- 
dale, FL 33307; drilled and etched PC 
board, $9.95; complete kit, $29.95: 
wired and tested unit. S49.95. Include 
S1.50 to cover postage and handling 
and $2.00 for C.O.D. orders. 

Assembly 
You can easily build this energy- saving 

device by using a printed circuit board. A 
PC board isn't essential -point -to -point 
wiring can be used -but a board is recom- 
mended, if only for its neatness and ease 
of troubleshooting. A suitable foil pattern 
is shown in Fig. 2. To assemble the proj- 
ect, simply follow the parts- placement di- 
agram of Fig. 3. However, if you plan to 
mount the board in a cabinet (and that's 
surely recommended), you should prepare 
the cabinet before you start soldering. 
You'll want to mark the locations of Rl, 
SI, and the three LED's on the front pan- 
el. Then drill the front panel at those 
points to fit your components. 

Make sure to use good quality rosin - 
core solder and a fine -tipped pencil -type 
soldering iron. Place and solder the re- 
sistors and diodes first followed by the IC 
sockets, capacitors and transistors. Be 
sure to observe polarity with the dipped 
tantalum and electrolytic capacitors, the 
transistors, and the diodes. Place and sol- 
der potentiometer RI on the foil side of the 
PC board. Mount switch SI on the com- 
ponent side of the PC board and solder. 
( Figure 4 shows the component side of the 

c` r 
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FIG. 4- COMPONENT SIDE. Although the unit Is small (about 3x4 Inches), the components aren't 
densly packed 

FIG. 5 -USING A PLASTIC case for the project allows you to simply use double stick foam tape to 
mount it to the wall. 

completely assembled PC board.) Next 
install the three LED's on the foil side of 
the PC board. Note that the LED's must 
be polarized correctly. Temporarily fit the 
PC assembly into the cabinet top and push 
the LED's into the holes in the cabinet. 
Clinch the LED leads and carefully re- 
move the PC assembly from the cabinet 
and -without changing their adjust- 
ment- solder the LED leads to the foil. 
Relays can now be placed at RY I and RY2 
and soldered. 

Use excess component leads as wire 
jumpers and solder at the locations 
marked "J" on the parts- placement di- 
agram. Finally, install the four wires that 

you'll use to hook up the device to your 
thermostat. The leads should be color - 
coded: The leads marked 1, 2, 3. and 4 on 
the schematic and parts -placement di- 
agram should be red, white, green, and 
yellow respectively. 

Before installing the unit, it's a good 
idea to check its operation. Let's now see 
how to go about doing that: 

With controls RI and SI set at MIN and 
NORMAL, connect the red and white wires 
to an 18 -24 volt AC or DC source. (If none 
is available, two 9 -volt transistor radio 
batteries in series will suffice.) Switch to 
CYCLE I and note that the COMPRESSOR - 
ON lamp will light. 

The proper LED -lighting sequence will 
start with COMPRESSOR ON, which will 
stay lit for between 5 and twenty minutes 
(depending on the setting of the COOLING - 
CYCLE control) That will be followed by 
the lighting of the FAN-ON LED for 2 min- 
utes while at the same time "COMPRESSOR 
OFF" is lit for 15 minutes (in CYCLE 1) or 
30 minutes (in CYCLE 2). After IC3 times 
out, the cycle will begin again when 1C2 
is triggered again. Remember that those 
times are approximate and will vary from 
unit to unit. 

If that test shows that something is 
wrong, you can troubleshoot the unit by 
"manually triggering" its operating 
modes. Remove the integrated circuits 
and, with power applied, make the follow- 
ing jumps using fine gauge wire in the IC 
sockets. Jumpering IC2 pin 3 to IC2 pin 1, 

you can test the compressor -off operation 
and by jumpering IC2 pin 3 to IC2 pin 4, 
you can test compressor -on operation. To 
test fan -on operation, jumper ICI pin 3 to 
ICI pin 4. 

Installation 
During installation, remove power to 

the air conditioner at the circuit -break- 
er panel. Install the device next to the 
thermostat. Double -stick foam tape will 
easily hold the unit on a wall as shown in 
Fig. 5. Remove the thermostat cover to 
expose the wire terminals on or behind the 
wall mounting plate. Cut the wires from 
the unit to a convenient length and make 
the connections to the thermostat indi- 
cated in Table 1. (It may be necessary to 
trim some plastic from the thermostat 
cover or base to allow for wire passage. 
Switch the "energy mizer" to NORMAL 
and restore power to the air conditioner. 
Set the air conditioner to "cool," and the 
fan to "auto" and set the thermostat high 
enough so that it does not come on. Set 
the "energy mizer" to MIN and CYCLE 1. 

When that's done, the air conditioner 
should come on and the COMPRESSOR -ON 
LED should light. 

Tips 
The thermostat acts as a high limit and 

will override the device if the room tem- 
perature rises above the set temperature. 
When using the heat cycle, switch the 
"energy mizer" to NORMAL. 

The CYCLE 2 mode provides an ex- 
tended -off period (about 30 minutes) that 
is useful for unattended dwellings for hu- 
midity control. If the unit is set to MIN and 
CYCLE 2, the air conditioner compressor 
will run for 5 minutes followed by a 30 
minute off period. 

The most economical operation is 
achieved by setting the fan on auto rather 
than continuously on. The fan-on timer 
will keep the fan running for about two 
minutes after the compressor stops to pur- 
ge cool air from the duct work and com- 
pressor coils. R -E 
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CO 

Tune Up Your 

MDS 
Downconverter 

Tuning microwave 
downconverters can be a 
real headache -but it doesn't 
have to be. We'll look at a 
way to get around some of 
the problems normally 
associated with that task. 

TILE POPULARITY OF MICROWAVE DOWN - 

converters for use in receiving Multipoint 
Distribution Service (MDS) signals has 
grown enormously over the past couple of 
years. Check the classified section of any 
electronics magazine and it's sure to have 
advertisements for downconverter parts 
and kits. As a result, there are a growing 
number of kits and home -brew converters 
in the hands of electronics enthusiasts. 
The only problem is that once the kit is 
assembled, the builder is then faced with 
the awesome task of making sure that the 
circuit works properly. To understand the 
proper procedure for tuning and trou- 
bleshooting a receiver, it's best to review 
some background information about 
downconverter circuits first. 

The downconverter system 
The main function of a downconverter 

is to convert microwave signals down to a 

frequency that's low enough to be re- 
ceived by your television set. As shown in 
Fig. I, a typical downconverter consists of 
a microwave antenna, a mixer, a VCLO 
(Volt age -Controlled -Local- Oscillator), a 
variable power- supply, and an antenna 
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switch. The incoming signal is received 
by the microwave antenna and fed to a 

twin -diode mixer. Essentially, what the 
mixer does is to double the frequency of 
the VCLO, and then output the difference 
between that frequency and the received 
microwave signal to the IF (Intermediate 
Frequency) amplifier. That output is usu- 
ally equal to that of VHF Channel 3 

(61.25 MHz). The IF amplifier boosts the 
signal to a usable level and feeds it to an 
antenna switch that's used to permit easy 
switching between the downconverter and 
the VHF antenna. The VCLO frequency 
is controlled by a variable power -supply. 
Adjusting the power -supply voltage 
causes the VCLO frequency to change, 
which in turn causes the output (IF) fre- 
quency to change. That allows you to fine - 
tune the downconverter, which can drift 
somewhat due to temperature changes. 

Checking basic circuit operation 
After constructing the kit, follow the 

normal post -construction procedures, 
which includes making sure that all com- 
ponents are installed in the right position 
and properly soldered. When checking 
solder connections, be sure that there are 
no solder bridges, particularly between 
the power and ground traces. In addition, 
the circuit -board layout is critical to the 
performance of the converter. Board con- 
ductors or strip lines behave as inductors 
and capacitors -altering their size with 
excess solder changes their values and 
affects circuit performance. 

Also, circuit components such as tran- 
sistors, diodes, and chip capacitors 
should be handled with care because 
they're very fragile. For example, tran- 
sistor leads can be easily broken off dur- 
ing handling, and chip capacitors can be 

damaged by excessive heat in soldering - 
so be careful. Once you are convinced 
that you have made no construction er- 
rors, use a volt /ohm meter (VOM) to 
check the basic DC operation of the cir- 
cuit. 

When checking the basic operation of 
the circuit: Make sure that the power sup- 
ply is operating properly by monitoring 
its output voltage and making sure that it 
swings several volts as the tuning knob is 
rotated back and forth. The next step is to 
connect the downconverter board to the 
power supply and place it in a position that 
allows you easy access to the circuit com- 
ponents. The position of the power -sup- 
ply's tuning knob isn't important now. 
Apply power to the system and measure 
the base -to- emitter (VBE) voltage of each 
transistor with the VOM -it should be 
about 0.6 volt. 

Figure 2 shows how to distinguish the 
transistor's collector from its base and 
emitter. For some transistors, the collec- 
tor is indicated by the dot directly in front 
of it -the base is the lead directly across 

fy their leads In one of these two ways. 

from the collector, and the remaining two 
tabs are the emitter leads. Transistors with 
the prefix NEO are set up in much the 
same way, except that the base (instead of 
the collector) is designated by an angled 
lead. 

If VBE is zero or several volts, check the 
circuit again for bad solder connections, 
bridges, or missing components. If every- 
thing is soldered in properly but the volt- 
ages are incorrect, suspect a bad 
transistor. If everything thus far is work- 
ing properly, use the VOM to check the 
collector -to- emitter voltage (VcE) of the 
transistors. (Refer again to Fig. 2 if neces- 
sary.) The collector -to- emitter voltage 
should be several volts lower than the 
power -supply voltage. To make the com- 
parison between the two voltages, mea- 
sure the supply voltage at the point where 
it enters the converter board and then 
measure the base -to- emitter voltages of 
each transistor. If the collector -to- emitter 
voltage of any transistor is the same as the 
power supply voltage, you could have an 
open collector in that transistor -there- 
fore, it should be replaced. On the other 
hand, if VcE is zero, the collector of the 
transistor could either be shorted to 
ground at some point on the circuit board, 
or the transistor may be shorted internally 
and therefore should be replaced. If the 
voltages are correct, the transistors are 
operating with the proper DC bias and the 
circuit is now ready for tuning. 

Tuning the downconverter 
The normal tuning procedure is a hit - 

or -miss one, which involves a combina- 
tion of lengthening or shortening a tuning 
conductor on the downconverter board 
and adjusting the variable power -supply. 

Adjusting the power supply is no prob- 
lem; but after each change in the length of 
the tuning conductor, the downconverter/ 
antenna assembly must be placed in an 
area where it can receive microwave sig- 
nals. That's necessary so that you can see 
whether the changes that you've made 
have done the trick. 

Doing so can be particularly frustrating 
if you have to hoist the assembly up a 30- 
foot mast each time! Most people have 
line -of -sight view of the transmitter from 
their roof as they stand on it. Even with 
that ideal situation, a few problems can be 
encountered, such as having to run up and 
down a ladder each time you make a cor- 
rection in the circuit. 

To avoid that situation, you'll need a 

soldering iron on the roof and someone in 
the house watching the TV while you 
make the changes. Otherwise, you'll 
need the variable power -supply and a TV 
on the roof with you so that you can do it 
all yourself. Once the circuit is tuned, 
there's often trouble in positioning the an- 
tenna for maximum signal strength. 
Therefore, it's best not to even consider 
that problem at this point. 
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TABLE 1 

Frequency -MHz Use 
1690 - 1700 Meteorological 

satellites 
1691.0 GOES satellite 
1694.5 METOSAT 

satellite 
1700 - 1710 Space research 
1710 - 1850 Government and 

armed forces 
1990 - 2110 Studio -to- 

transmitter links; 
intercity relay 

2130 - 2150 Point -to- point, 
fixed 

2150 - 2180 Omnidirectional, 
fixed 

2150 - 2156 MDS channel 1 

2156 - 2160 MDS channel 2A 
2156 - 2162 MDS channel 2 
2180 - 2200 Point -to- point, 

fixed 
2200 - 2290 Government and 

armed forces 
2205 NASA space 

shuttle video 
2215 NASA space 

shuttle video 
2217.5 NASA space 

shuttle audio 
2287.5 NASA place 

shuttle audio 
2290 - 2300 Space research 
2300 - 2450 Amateur radio 

operation 
2304 Amateur DX 
2375 Amateur television 

2400 - 2450 Amateur FM 
repeaters 

2450 - 2500 Radar 
2500 - 2690 Instructional TV, 

fixed (ITFS) 
2500 - 2506 ITFS ch. Al 
2506 - 2512 ITFS ch. B1 
2512 - 2518 ITFS ch. A2 
2518 - 2524 ITFS ch. B2 
2524 - 2530 ITFS ch. A3 
2530 - 2536 ITFS ch. B3 
2536 - 2542 ITFS ch. A4 
2542 - 2548 ITFS ch. B4 
2548 - 2554 ITFS ch. Cl 
2554 - 2560 ITFS ch. D1 
2560 - 2566 ITFS ch. C2 
2566 - 2572 ITFS ch. D2 
2572 - 2578 ITFS ch. C3 
2578 - 2584 ITFS ch. D3 
2584 - 2590 ITFS ch. C4 
2590 - 2596 ITFS ch. D4 
2596 - 2602 ITFS ch. E1 
2602 - 2608 ITFS ch. F1 

2608 - 2614 ITFS ch. E2 
2614 - 2620 ITFS ch. F2 
2620 - 2626 ITFS ch. E3 
2626 - 2632 ITFS ch. F3 
2632 - 2638 ITFS ch. E4 
2638 - 2644 ITFS ch. F4 
2644 - 2650 ITFS ch. G1 
2650 - 2656 Operational 

service, fixed 
2656 - 2662 ITFS ch. G2 
2662 - 2668 Operational 

service, fixed 
2668 - 2674 ITFS ch. G3 
2674 - 2680 Operational 

service, fixed 
2680 - 2686 ITFS ch. G4 

TABLE 2 

UHF Local 3rd harmonic 
Channel oscillator (MHz) (MHz) 

UHF Local 3rd harmonic 
Channel oscillator (MHz) (MHz) 

14 517 1551 49 727 2181 
15 523 1569 50 733 2199 
16 529 1587 51 739 2217 
17 535 1605 52 745 2235 
18 541 1623 53 751 2253 
19 547 1641 54 757 2271 
20 553 1659 55 763 2289 
21 559 1677 56 769 2307 
22 565 1695 57 775 2325 
23 571 1713 58 781 2343 
24 577 1731 59 787 2361 
25 583 1749 60 793 2379 
26 589 1767 61 799 2397 
27 595 1785 62 805 2415 
28 601 1803 63 811 2433 
29 607 1821 64 817 2451 
30 613 1839 65 823 2469 
31 619 1857 66 829 2487 
32 625 1875 67 835 2505 
33 631 1893 68 841 2523 
34 637 1911 69 847 2541 
35 643 1929 70 853 2559 
36 649 1947 71 859 2577 
37 655 1965 72 865 2595 
38 661 1983 73 871 2613 
39 667 2001 74 877 2631 
40 673 2019 75 883 2649 
41 679 2037 76 889 2667 
42 685 2055 77 895 2685 
43 691 2073 78 901 2703 
44 697 2091 79 907 2721 
45 703 2109 80 913 2739 
46 709 2127 81 919 2757 
47 715 2145 82 925 2775 
48 721 2163 83 931 2793 

Toning the easy way 
There is an easier way to tune your 

downconverter. You'll need the downcon- 
verter along with its power supply, and 
two television sets. One TV set, which 
well call TV -1, will be used to view the 
microwave programming. The UHF tuner 
of the other set (TV -2) will be used as an 
artificial microwave -signal source. It con- 
tains a local oscillator operating a the 
chosen UHF channel frequency, plus the 
TV IF (45.75 MHz). TV -2's local os- 
cillator provides enough energy at its third 
harmonic to serve as a microwave signal. 
(One of the $69 black- and -white sets will 
work great.) 

In building a downconverter kit, it is 
important to keep in mind the frequency at 
which the circuit will be operating. To do 
so, you must first decide which type mi- 
crowave transmission you wish to receive, 
such as one of the NASA space -shuttle 
frequencies or perhaps one of the MDS 
channels. Table 1 is a listing of micro- 
wave- frequency allocations that can be 
used for that purpose. Also, whether one 
of the MDS channels or some other pro- 
gramming is desired, it will be necessary 
to decide which UHF channel will be used 
as a microwave- signal source -Table 2 is 
provided for that purpose. Let's look at an 
example of what we mean. Suppose, for 
instance, that you want to receive one of 

the MDS channels, whose operating fre- 
quencies (as shown in Table 1) range be- 
tween 2150 MHz and 2162 MHz. 
Selecting a midpoint frequency of 2156 
MHz will be accurate enough for the pur- 
poses of this tuning procedure. (The rea- 
son for that will become more obvious in a 
moment.) 

Now that you've chosen the microwave 
signal- source, refer to Table 2 to deter- 
mine the UHF channel that TV -2 is to be 
tuned to. In the above example, we chose 
2156 MHz as our center frequency, so 
we'll look for that frequency in Table 2 
under the "3rd harmonic" heading. As 
you can see, the closest that we can come 
to that frequency is either 2145 MHz 
(Channel 47) or 2163 MHz (Channel 48). 
Let's use Channel 48. Note: Although this 
tuning exercise attempts to tune in the de- 
sired frequency with the variable power - 
supply tuned to its mid -voltage point, the 
converter's actual low -to -high voltage tun- 
ing range is extremely broad. Hence, the 
Channel 48 local -oscillator frequency is 
accurate enough. Now let's tune the con- 
verter by performing the following steps: 

1. Connect the equipment as shown in 
Fig. 3. As you can see, TV -1 is connected 
to the output of the converter, while TV -2 
is connected the antenna/downconverter 
terminal of the power supply through the 
feedhorn/downconverter assembly. 
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FIG. 3 -TEST SETUP for tuning the downconverter. Here the feedhorn assembly is placed close to 
TV -2 to pick up the artificial microwave signal. 

2. Apply power to all equipment. 
3. lùrn TV -1 to the channel to which 

the downconverter is to be tuned (2-6). 
4. Turn the UHF tuner of TV-2 to the 

channel chosen from Table 2 (in this case 
Channel 48). If that channel is an active 
channel in your area, be sure that there is 
no antenna connected to TV -2. 

5. Place the quarter -wavelength stub 
or board dipole (antenna) as close as pos- 
sible to the UHF tuner of TV -2 as shown. 
(It will probably not be necessary to dis- 
assemble the TV -a sufficiently strong 
signal will be radiated through the case.) 

6. Rotate the power- supply control 
slowly back and forth while watching 
TV -1. If tuning is possible within the set 
voltage range, the TV screen will: a) go 
nearly or completely blank -raster with 
little or no snow; b) show streaks of color; 
or c) flicker. The TV's sound will: a) near- 
ly or completely mute; b) buzz; or c) 
sound like a local radio- station or adja- 
cent television- channel. 

7. If tuning is not achieved, set the 
power supply to its mid -voltage range. 
Change the VHF tuner of TV -1 in either 
direction one channel at a time , while 
adjusting the power -supply voltage back 
and forth slightly for each channel. If tun- 
ing is achieved, proceed to step 10-if 
not, refer to steps 8 and 9. 

8. If tuning cannot be achieved, 
check the component values of all passive 
components to see if they are correct and 
also make sure that they are not damaged. 
Capacitors can easily be checked for 
shorts; however, it's a little more difficult 
to check for open capacitors. Using the 
highest resistance scale on your meter, 
carefully observe the meter for a slight 

deflection just as you touch the test probes 
to the capacitor leads. If there is no deflec- 
tion replace that component. 

9. The final items to be checked if 
tuning cannot be achieved are the diodes. 
To do so, first remove the diodes from the 
circuit board. Then using the lowest resis- 
tance -range on the VOM, connect each 
diode (one at a time) to your test probes 
facing in one direction -all anodes to ei- 
ther the black or red lead. Then reverse the 
leads and check them again. (The anode 
can be distinguished from the cathode by 
the stripe at the cathode end.) With the 
stripe facing in one direction, the diodes 
should have a low resistance and in the 
other a high resistance. Replace any de- 
fective component, then repeat steps 4 
through 8. 

10. Once tuning is achieved, set the 
power supply control to its mid -voltage 
range and again set TV -2 to the appropri- 
ate channel (48 in our example). Add sol- 
der to or remove trace material from the 
tuning conductor on the downconverter 
circuit board until the converter is tuned. 
(The tuning conductor is a short length of 
wire or slug on the converter board.) That 
gives you the greatest tuning range, so 
that if the oscillator drifts because of tem- 
perature changes you can fine -tune the 
converter. That concludes the tuning pro- 
cedure. 

Summary 
This article has described a simple tun- 

ing procedure for microwave downconver- 
ters. It can be seen that serveral 
unnecessary headaches can be avoided by 
simply following good soldering and wir- 
ing practices beforehand. The job is much 

WHAT IS MDS? 

MDS, an acronym for Multipoint Distr- 
ibution Service, is a local microwave tele- 
vision service. MDS operators are 
authorized to use microwave frequencies 
for data communications or television pro- 
gramming within a community. 

There are two MDS channels - 
2150 -2156 and 2165 -2162 MHz. There is 

also provision for channel to transmit in- 
formation from an MDS subscriber's home 
to the operator, thus leaving open the pos- 
sibility of an interactive service. 

The MDS signal is transmitted in the 
standard NTSC format but with some dif- 
ferences. The transmission passband is 

inverted, with the result being lower ves- 
tigial- sideband video with the audio car- 
rier being located 4.5 MHz below the 
video carrier, which in turn is located 1.25 
MHz below the top band -edge. That 
scheme is a mirror image of a standard TV 
broadcast. The audio and video thus must 
be inverted by the downconverter before 
being fed to a TV receiver. 

These days, the primary use for MDS is 

for distribution of pay -TV programming. 
MDS operates line -of- sight, with only pay- 
ing subscribers authorized to receive the 
transmissions. MDS subscription costs 
are generally lower than other over- the -air 
forms of pay -TV (i.e. UHF -TV) because 
the operator's outlay is generally lower. 
The reason for the lower cost is that an 
MDS transmitter outputs only a fraction of 
the power of a UHF pay -TV station -10 to 
100 watts as compared to hundreds of 
thousands of watts. 

Because of that, and other cost -related 
reasons, MDS has become extremely 
popular. MDS common -carriers lease 
their transmission facilities to pay -TV pro- 
grammers in most major markets around 
the country. Most MDS systems boast be- 
tween 10.000 and 30,000 subscribers, 
each paying between $15 and $25 a 

month for the service. 
The FCC does not consider MDS to be 

a broadcasting service. It instead consid- 
ers it to be a common carrier and thus the 
frequencies it uses are not public. Be- 
cause, in part, of that interpretation, MDS 
operators have successfully prosecuted 
manufacturers, sellers. and users of un- 
authorized reception equipment. 

easier if troubleshooting requirements are 
kept to a minimum. Also, an important 
point to note about the procedure is that it 
can be used for any microwave frequency 
you choose. In addition, an antenna rotor, 
such as that available from Radio Shack, 
mounted with your microwave antenna 
could be helpful in some cases. 

Depending on your location, it might 
be very interesting to experiment with 
your downconverter by tuning it to receive 
things like television studio-to-transmit- 
ter links, university instructional TV, or 
(of course) amateur broadcasts. In any 
event, it opens up several doors for the 
inventive microwave experimenter. R -E 
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PC BOARDS 
Here are some techniques that can help you rescue that "ruined" board 

ROBERT GROSSBLATT 

THOSE WHO MAKE THEIR OWN PRINTED - 
circuit boards know that it's a detailed and 
painstaking process. It's not hard -just 
detailed and painstaking. And, as every- 
one knows, the effects of Murphy's Law 
are directly proportional to the number of 
steps in the procedure. Fortunately, 
printed -circuit boards are one of the few 
electronics components that can be easily 
repaired. You can't repair the substrate in 
an IC and replacing the electrolyte in a 
capacitor is difficult -even if you use spe- 
cial tools. You can, however, easily cor- 
rect various PC -board foulups. 

If we approach the problem logically, 
it's immediately obvious that there are 
really only two things that can possibly 
wrong with a board: 

1. There's copper where there should 
not be. 

2. There's no copper where there 
should be. 

Basically, those problems are the result 
of either a bad etch or a bad layout. 

In the case of a bad etch, before any 
repair is attempted, you have to ask your- 
self if it is worth the trouble. A simple 
repair to a trace on the board is fairly easy 
to do, but trying to correct catastrophic 
problems is, quite frankly, more trouble 
than it's worth. There's no hard and fast 
rule to help you decide whether or not 
your board is beyond salvage. If you have 
vast areas of unetched copper (see Fig. 1) 

or your traces are hair -thin and grainy 
looking (see Fig. 2), the board should 
probably be considered a write -off. If, on 
the other hand, things aren't that bad and 
the board is complex and difficult to pro- 
duce, you're probably looking at a good 

FIG. 1 -AN UNDERETCHED BOARD that is 
beyond repair 

candidate for a repair. 

Removing excess copper 
Removing excess copper is a straight- 

forward operation. If there are a lot of 
small pieces of copper left on the board 
between the traces you'll have to cut them 
out using an X -acto knife. Make sure the 
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cut It and lift a corner of the copper at the cut. 

blade is sharp, because the copper, even 
though soft, is still difficult to cut. If 
you've got a lot of copper to remove, 
make sure you have a good supply of 
blades on hand because the edge won't 
last too long. Remember that you'll be 
cutting through the copper and into the 
board material itself. Glass epoxy is hard 
stuff. If the board material is phenolic 
your blade will last a little longer but will 
still dull out pretty quickly. 

Cut through the unwanted copper 
bridge on both sides and carefully lift it up 
by working the tip of the blade under the 
corner of the copper at the cut as shown in 
Fig. 3. Once you lift the corner, you'll find 
that the copper will peel off the board 
easily. Make sure you get all the copper 
off the board -a small piece of loose cop- 
per can cause all sorts of terrible problems 
later on. Longer traces can be removed the 
same way just cut them at the ends and 
peel them off the board. 

If you've got large areas of unwanted 
copper on your board, resist the tempta- 
tion to remove all of it. Not only do you 
run the risk of damaging the board, but 
unconnected copper can come in very 
handy for all those brilliant last- minute 
variations that you just have to add to the 
circuit. And, if all those reasons aren't 
enough, remember that it's always wiser 
to leave well enough alone. If the excess 
copper isn't hurting anything, isolate it 
from the rest of the layout and forget about 
it. Take your X -acto knife and cut away 
the traces that connect the unwanted plane 
of copper to the rest of the foil. Flick the 
bridges off the board and go on to more 
important things. 

If you feel that you absolutely have to 
get rid of large areas, there are two op- 
tions- grinding and etching. Large areas 
of copper that can be easily isolated on the 
board can be etched away. It's simply a 

FIG. 2 -AN OVERETCHED BOARD that is 
beyond repair. 
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matter of covering the areas of the board 
you want to protect with waterproof tape, 
steel -wooling the areas you want to get rid 
of, and dumping the board back into the 
etchant. The only important thing to re- 
member here is to make sure that the tape 
you use is waterproof. If it's not, you can 
be sure that your etchant -and that holds 
true for all of them from ferric chloride to 
ammonium persulphate -will ooze its 
way through the tape with predictable re- 
sults. 

The best tape to use is that thin plastic 
packing tape -the kind that can be only 
cut with a knife. Don't use the tape that 
has the nylon cords running through it 
because you can't completely smooth it 
out on the board. Lay the tape on the 
board, overlap it at the edges, and rub it to 
get rid of the air bubbles (see Fig. 4). Take 
your X -acto knife and cut away the tape 
wherever you want to remove the copper 
(see Fig. 5). You can also paint lacquer 
over the areas you want to protect -that 
works just as well but it takes a lot longer. 
If you're anything like the author, the nec- 
essity of having to go back and correct 
mistakes makes you frustrated and impa- 
tient. You want immediate results. The 
half hour or so that it takes for the lacquer 
to dry is just too long -if it only took five 
minutes it would still be too long. If you 
do go that route, however, make sure and 
use a lacquer with a color. Clear lacquer is 
nice but you can't always be sure which 
areas are covered -especially when the 
board is in the etchant. It is the understate- 
ment of all time to say that it's dishearten- 
ing to make a mistake correcting a 

mistake. 
The second way to get rid of copper is to 

grind it off. It's mentioned here only to 
give us the opportunity to tell you to avoid 
it completely. I know it's possible to put a 

grinding wheel on a small hand tool and 
pulverize veritable oceans of copper -not 
only is it fast but it's nice to let electricity 
do the work. However, avoid the tempta- 
tion to do that! Besides having the board 
look terrible when you finish (sometimes 
an important consideration), one slip and 
you'll grind right through the board itself 
(always an important consideration). 

Replacing copper 
Missing copper is a much easier prob- 

lem to handle. Once again you have to 
decide whether or not the repairs are 
worth the trouble. An etch that leaves you 
with just the ghostly remains of your foil 
pattern is beyond hope. The same goes for 
a board that is criss- crossed with cut 
traces and has doughnuts that are mea- 
surable only in angstroms. 

There's more at stake here than whether 
or not two points on the board are con- 
nected by copper. The thinner the trace 
gets, the less current it can handle. If 
you've got components on the board that 
use a lot of current, the thickness of the 

FIG. 4 -TO REMOVE LARGE AREAS of un- 
wanted copper, first cover the board with water- 
proof tape. 

FIG. 5 -ONCE THE BOARD is completely cov- 
ered. use an X -acto knife to remove the tape over 
the areas you want to re-etch. 

trace is one of the things you should have 
had in mind when you did the layout for 
the foil pattern. It's always a touchy thing 
to route relatively serious amounts of cur- 
rent through thin traces. Assuming the 
copper doesn't bum up (extreme case), 
it's at least going to get hot (usual case). 
And when heat rears its ugly head all 
kinds of nastiness can follow. The con- 
ductance of the copper can change and 
lead to some oscillation and/or other sim- 
ilar nightmares. Linear and TTL circuits 
draw relatively heavy amounts of current 
in spurts and those spikes are potential 
sources of trouble. Thin traces can lead to 
audio clipping, false triggering, and a 

whole host of other equally disturbing 
phenomena -all directly because of cur- 
rent starvation. 

When those things occur, the last thing 
you'll suspect is the traces on the board. 
Many a board has been ripped apart and 
many a component has been substituted 
for over and over before the real source of 
the problem was found. The moral here is 
that the problems that can come from thin 
traces often masquerade as faults in design 
-you can waste a lot of valuable bench 
time tracking down the real source of the 
trouble. 

Before ending this soliloquy on the 
evils of thin traces, there's one more thing 
you should be aware of. Thin traces can 
generate heat -and heat can weaken the 
bond between the copper and the board. 
And, as we said before, loose copper can 
do a lot of damage to costly components. 

Probably the easiest and most direct 
way to repair a damaged trace is to solder 
a piece of wire to the board. You just take 
a length of wire of the correct thickness 
and use it to jump the gap in the foil. There 
are, however, rules that should be fol- 
lowed: 
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1. Never use uninsulated wire. 
2. Never tack solder directly to the foil. 
3. Never leave slack in the wire. 
Let's take these rules one at a time. 
Using uninsulated wire is just asking 

for trouble. If the foil density of your 
board is high, it will only take a small 
shift in the wire's position to short it to 
another trace. Hook -up wire and cut -off 
component legs are always lying around 
your bench but try to avoid using them. It 
makes a lot more sense to keep a small 
spool of insulated wire handy just for 
making repairs to your board. Cut off the 
length you need and strip the insulation 
from the ends. If you're using multi - 
stranded wire, make sure you tin the ends 
before you solder it to the board. Loose 
strands of wire are as dangerous as loose 
bits of copper. 

That brings us to our second rule. If you 
tack solder directly to the foil, you'll be 
depending on the foil for strength. Just 
one inadvertent tug on the wire and -you 
guessed it -the foil is going to lift off the 
board as shown in Fig. 6 and cause what is 
referred to in the technical journals as a 
big problem. The strength in a printed - 
circuit board comes from the base mate- 
rial, not the foil. Always drill holes for the 
ends of the wire, regardless of whether 
your jumper is going to be on the foil or 
component side of the board. If you put 
the jumper on the component side treat it 
like any other component. Put the ends 
through the holes in the board and solder 
them to the foil. If you can't drill holes 
directly through the foil, (if the trace is too 
thin, for example), locate the holes right 
next to the trace and bend the ends of the 
wire over the foil. If your wire has to go on 
the foil side, drill the holes and let the 
ends of the wire poke through to the com- 
ponent side. The repair won't be as solid 
but it will still be better than just tack 
soldering. Bend the ends of the wire flat 
against the component side of the board 
and put a blob of solder on them making 
sure that it is slightly larger than the hole 
(see Fig. 7). That jury-rigged strain relief 
may look strange but it only has to work 
once to prove its worth. 

The most carefully made repair is 
wasted if you don't pay attention to the 
third rule. Loose wire will always get 
snagged on something. If you're lucky, 
and you've led a good life, only the wire 
will pull loose. More likely, the foil will 
pull off the board and generate an unnec- 
essary number of gray hairs on your head. 
If your wire is running on the component 
side of the board that will be less of a 
problem, but it's still good practice to 
make the wire only long enough to span 
the distance between the two holes. Don't 
use the same "right angle" principle for 
the jumpers that you did when you orig- 
inally laid out the foil pattern. There's 
absolutely no way the wire repair is going 
to look as neat as an unbroken trace, so go 

FIG. 6-IF YOU MAKE YOUR REPAIRS by tack 
soldering wire, lifted foil is likely to be the result. 

FIG. 7- MAKING A JURY- RIGGED strain relief 
using solder. 

FIG. 8 -USE NAIL POLISH to secure the wire to 
the board. It works better than any glue we've 
tried. 

FIG. 9 -USING SELF -ADHESIVE copper toll to 
make a repair. 

FIG. 10- SILVER PAINT, though expensive, is 
excellent for repairing hairline cracks in traces. 

directly from point A to point B. 
After you've made the repair, make 

things even better by securing the wire to 
the board. The best way to do this is with 
clear nail polish (see Fig. 8). All the glues 
we've tried -from two -part epoxy to the 
cyanoacrylate super glues -don't seem to 
adhere well to glass -epoxy board. It might 

be a different story with phenolic board, 
but we don't use it. The nail polish is 
strong enough to hold the wire securely to 
the board but can still be easily removed if 
you want to make a change later on. Just 
use a few drops at various points along the 
length of the wire to keep it from flopping 
around. Make sure you put some on the 
solder where the wire is connected to the 
foil. Since it's the weakest part of the 
repair, it needs the most help. 

There are several alternatives to wire 
when you have to add copper to the board. 
For one reason or another they're not as 
attractive a choice as wire. 

Some manufacturers make copper foil 
sheets with an adhesive back. You just cut 
out the shape you need with an X -acto 
knife, peel off the paper covering the ad- 
hesive on the back, and stick it on the 
board as shown in Fig 9. That stuff is 
really dynamite when you need large 
areas of copper added to the board but it's 
difficult to cut out a replacement for a 
convoluted trace, and more difficult yet if 
you have to cut out something that's only a 
sixteenth of an inch thick. Another disad- 
vantage of that method is that the foil 
doesn't adhere well to an uneven surface. 
If you do use that stuff to repair your 
board, don't rely on the adhesive -when 
your repair is finished, put a few drops of 
nail polish along its length to hold it to the 
board. That is really important if the cop- 
per is going to handle enough current to 
warm it up. If you've got a smooth sur- 
face, copper foil is a reasonable way to 
make a repair. If you have to add large 
planes of copper, it's the only way to make 
a repair. 

Silver paint is a super way to repair 
hairline breaks in traces (see Fig. 10). If 
there's room to maneuver on your board, 
you can also use it to draw in a missing 
trace. Using it is simplicity itself -you 
apply it with a thin brush and carefully 
draw in the traces that are missing or over 
the ones that are broken. If you happen to 
slop a bit onto a neighboring trace, it can 
easily be scraped off when the paint dries. 
You can repair traces as thin as your artis- 
tic ability permits. If your hand is steady 
enough to follow the serpentine meander - 
ings of a trace, silver paint is the method 
to use. When it dries it's almost as con- 
ductive as the copper it's replacing and 
you don't have to worry about it getting 
loose on the board. Now that we've told 
you why it's so wonderful, we'll tell you 
why it's not. 

To start off with, you can't solder to it 
and it can't handle as much current as the 
copper it's replacing. Remember that cop- 
per foil comes in different thick- 
nesses -the thicker the copper, the more 
current it can handle. Traces made from 
silver paint are thin -certainly much thin- 
ner than the copper. You could keep 
adding layers of silver paint, but that 

continued on page 81 
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DESIGNING 
WITH 
LINEAR IC'S 
This month, we look at the noninverting follower and some op- 

amp applications. 

JOSEPH J. CARR 

Part 3 do FAR IN THIS SERIES 

we have introduced 
you to the basic op -amp. the inverting 
follower, and some of the more common 
problems associated with op -amp cir- 
cuits. This month, we will consider the 

noninverting follower and look at some 

applications for op -amps in AC circuits. 

Noninverting follower 
The inverting follower has one serious 

drawback -low input -impedance. Since 
the noninverting input is grounded, the 

summing junction (the junction of the 
feedback resistor, input resistor, and the 

op -amp inverting input) will also be at 

ground potential. The input impedance is 

therefore limited to the value of the input 
resistor. Since input bias currents effec- 
tively limit the maximum value of the 

resistor, they also limit the input imped- 
ance. The input impedance of an inverting 
follower rarely exceeds I megohm. with 
IO kilohms much more common. 

The solution is to turn to the noninvert- 
ing follower configuration. In that type of 
circuit, the signal is applied to the nonin- 
verting input, so the output will be in 
phase with the input. The extremely high 
input impedance of the op -amp (as high as 

1012 ohms) makes the impedance seen by 
the signal source equally high. 

A simple noninverting follower is 

shown in Ag. I. That circuit is called an 

unity-gain noninverting follower. The out- 
put signal is fed back directly to the invert- 
ing input. The voltage gain of the circuit, 
as its name implies. is unity. 

The properties of the unity-gain circuit 
are: extremely high input -impedance, low 
output -impedance. ..and a voltage gain of 
one. Since the output impedance, Zo, is 

FIG. 1 -A SIMPLE unity -gain, noninverting fol- 
lower. 

low, and the output voltage is the same as 

the input voltage. the power gain is greater 
than one. 

The unity-gain noninverting follower 
has at least two main applications: buffer- 
ing and impedance transformation. A 
buffer is an amplifier whose job is to iso- 
late an electronic circuit from its load. An 
oscillator, for example. may use an output 
buffer to prevent frequency shifts caused 
by changing load impedances. Often, op- 
amp -based instruments will use a unity- 
gain buffer as a matter of good design, so 

that external factors will not affect the 

circuit as much. 
As for impedance transformation, 

since the input impedance is very high. 
and the output impedance is very low, the 

unity-gain noninverting follower is a high - 
to -low- impedance converter. 

A noninverting follower with gain is 

shown in Fig. 2. In that circuit, the signal 
is applied directly to the noninverting in- 
put of the op -amp. We must, therefore, 
treat the inverting input as if it were also at 

VI. 
The feedback network is the same as for 

the inverting follower (see part two of this 
series in the May 1984 issue of 

R 

FIG. 2 -A NONINVERTING FOLLOWER with 
gain. If the desired amount of gain is known, the 
values of R1 and R2 can be found through using 
equation 7. 

FIG. 3 -FOR AC APPLICATIONS, this noninvert- 
ing follower with gain circuit can be used. 

VI N 

FIG. 4 -THIS AC AMPLIFIER provides no fre- 
quency shaping, but it can be combined with the 
circuit that is shown in Fig. 3 if some shaping is 

desired. 

FIG. 5 -WHEN AN OP -AMP must drive a load 
such as a loudspeaker, some means of boosting 
output power, such as using a complementary 
symmetry transistor amplifier, is required. 
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Electronics), except that the "input" side 
of RI is grounded. As before, Kirchoff's 
Current Law (KCL) requires that: 

by ohms Law. 

and. 

11 = 12 

11 = VI/R1 

12=Vo-V 
R2 

Substituting equation 2 into 3: 

Vi =Vo - V, 

R1 R2 

Solving for V0: 

Vi R2 

Vo = 
+ 

R1 
V 

Vo=Vi 
(R? 

+ 1) 

Equation 6 is the transfer function for 
the noninverting follower with gain, and 
should be committed to memory; the ac- 
tual gain portion of the equation is: 

Av=R+1 
(7) 

We can use equation 7 to set resistor val- 
ues. That's because that equation can be 
rewritten so that it can used to find the 
values of R2 and RI required for a spec- 
ified gain. Since we can pretty much set 
the value of RI arbitrarily (although the 
value of that resistor is usually between 
100 ohms and IO kilohms), we should 
solve for the value of R2: 

R2 = R1 (Av - 1) (8) 

One constraint that we should remem- 
ber is that non -standard value resistors are 
difficult to come by. We should not, for 
instance, count too much on obtaining a 
29002 -ohm unit. The easiest way to pro- 
ceed. then, is by trial and error, reworking 
equation 8 several times, using standard 
values for RI, until a standard -valued R2 
is also found. Sometimes, a given gain 
requirement will not result in a pair of 
standard values for the two resistors. In 
that case, a variable resistor, a parallel or 

series combination of standard- valued re- 
sistors that yields the calculated value, or 
the standard- valued resistor that comes 
closest to the calculated value, can be 
used. 

If the project has more than one stage, 
there is another alternative. The total gain 
is the product of the gains of the individu- 
al stages. That means we can work with 
all of the resistor values in all of the stages 
until we find a combination that gives us 
the proper total gain using only standard - 
valued resistors. There, of course, is no 
guarantee that such a combination exists, 
but it is likely that after a bit of searching 
one can be found. 

Like the unity-gain circuit, the nonin- 
verting follower with gain circuit will 
provide buffering and impedance trans- 
formation, but also (as its name implies), 
voltage gain. A noninverting follower 
with gain circuit, for use in AC applica- 
tions, is shown in Fig. 3. Note that while 
four capacitors are used there, one or 
more of them can, in some cases, be de- 
leted. 

Some low- frequency response shaping 
is performed by capacitors CI and C3, 
while high- frequency shaping is done by 
C2. In all cases, the -3 -dB breakpoint is 
given by equation 9 below (note that that 
equation is given here in its general form), 
and the response falls off at a rate of about 
-6 -dB -per octave. 

1 

- 2:rRC (9) 

Another AC amplifier is shown in Fig. 
4. That circuit provides no frequency 
shaping, but it can be combined with the 
circuit of Fig. 3 if some is needed. The 
gain of this stage must account for the 
voltage transformation of TI. The gain of 
the stage is then 

(R2 +1)(Nsl 
l R1 `NP 

(10) 

where N,, is the number of turns in the 
primary. Ns is the number of turns in the 
secondary. and all other terms are as de- 
fined before. 

Here, we can manipulate the trans- 
former's turns ratio as well as the values of 
the resistors to get the gain we need. Be 
aware, however, that the turns ratio is mul- 
tiplicative. so gains get high in a hurry as 
the turns ratio gets higher. That situation 
can lead to saturation of the amplifier. If 
we have a gain of two in the op -amp, and a 

turns ratio of 10:1, then the overall gain is 
100. That is fine, provided that the input - 
signal amplitudes are small enough. Ap- 
plying a I -volt peak signal to the input will 
cause the amplifier to try outputting 100 - 
volts of signal, which is clearly impossi- 
ble on a ± 15 -volt power supply. 

Power amplifiers 
Operational amplifiers do not usually 

produce much output power, usually less 
than 100 milliwatts. When it is necessary 
to drive a load such as a loudspeaker, then 
some means of boosting the output power 
must be found. 

One traditional solution is shown in 
Fig. 5. In that figure. we see a comple- 
mentary symmetry transistor amplifier 
being directly driven by an operational 
amplifier. That power amplifier operates 
in class B, which means that each transis- 
tor conducts over just one -half of the cy- 
cle. 

The complementary symmetry class -B 
amplifier works because of the relative 
natures of NPN and PNP transistors. An 
NPN transistor turns on harder as the base 
is made more positive than the emitter, 
while a PNP transistor turns on harder as 
the base is made more negative than the 
emitter. In other words, the NPN device 
turns on during the positive half -cycle 
while the PNP one turns on during the 
negative half -cycle. Thus the bases of the 
two devices must be connected in paral- 
lel. 

A major problem with the circuit 
shown in Fig. 5 is the need for external 
discrete components (i.e. the transistors), 
which take up space. In addition, the cir- 
cuit will not work well without other corn- 
ponents to eliminate crossover distortion. 
Sometimes, the most practical solution is 
to use a special IC power amplifier. Some 
of those are special audio devices, while 
others are merely power op -amps and may 
be used in a number of applications. 

There are a number of special power 
IC's on the market, so we will pick only 
one, National Semiconductor's LM379. 
That I4 -pin device can output up to 6 
watts -per -channel. The LM379 contains 
two amplifiers, so it can be used in stereo 
designs. 

A block diagram of the LM379 is 
shown in Fig. 6. Note that that device has 
only one power terminal (Vcc), so that it 
is not technically an op -amp. Nonethe- 
less. the device behaves like an op -amp 
and is as simple to use. 

C- 
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FIG. 6 -BLOCK DIAGRAM of the LM379. Note 
that the device has two amplifiers, so that it can 
be used in stereo designs. 

the LM379. Note that. aside from the input resis- 
tors, only one stage of the two -stage circuit is 

shown. 

a bridge audio -amplifier. 

Note also that the device has two 
ground terminals -a power ground and a 

signal ground. Separating those grounds 
inside of the package prevents ground - 
loop problems that sometimes occur in 
power amplifiers. The usual design -layout 
practice is to connect both of those pins 
together outside of the package at a single 
ground point. 

Figure 7 shows a typical audio -power 
amplifier based on the LM379. Note that 
while that circuit is normally a two -stage 
one, aside from the input resistors only 
one stage is shown -for the sake of 
simplicity; the other stage is identical. 

The circuit in Fig. 7 is a noninverting 
follower. The feedback -voltage divider, 
R2 /R1, sets the gain. The voltage divider 
also contains a capacitor, C2, which 
means that that circuit is basically an AC 
one. 

The LM379 operates from a single DC 
power supply, so the output terminal will 
have a substantial DC offset. Capacitor 
C4 is used to block any DC, thus protect- 
ing the load (a loudspeaker). Note that C4 
is an electrolytic and that its polarity must 
be observed. 

The input resistors for both stages, R3 
and R4, are connected to pin 14, which is 

the 1/2Voo terminal that serves as a DC 
reference point. 

The input signal is applied to the nonin- 
verting input of the LM379 through ca- 
pacitor Cl. That capacitor affects the 
upper eind of the frequency- response 
curve, which is calculated using equation 
9, substituting R3 for the resistance term. 

Bridge audio -amplifier 
Several years ago, a major auto man- 

ufacturer issued instructions to the car - 
radio repair trade to not ground one side 
of the loudspeakers in their product be- 
cause it might blow the audio -amplifier 
stage. The instructions came as a bit of a 

surprise to those who had been routinely 
grounding one side of an auto -radio 
speaker for forty years. 

The reason for the warning was the 
bridge audio -circuits used for the output - 
power amplifiers. Bridge audio -circuits 
preserve the advantages of a class -B am- 
plifier while eliminating the need for the 
troublesome output capacitor. That capac- 
itor is not only physically large, but can 
cause some phase distortion to be added 
to the output signal. 

Figure 8 shows a simplified schematic 
of a bridge audio -amplifier. Class -B 
bridge amplifiers such as the one shown 
are based on the so- called totem -pole cir- 
cuit. There are two such totem -pole cir- 
cuits in that figure -Q1 /Q2 and Q3 /Q4. 

Let's first consider the half -bridge case; 
that uses a normal totem -pole amplifier 
(here QI /Q2). In a totem -pole amplifier, 
the two output transistors are connected in 

series across the power supply, and the 
load (the loudspeaker) is connected to the 
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FIG. 9 -A PRACTICAL bridge audio -amplifier 
based on the LM379. 

junction between the two transistors and 
to ground. 

The major problem here is that the 
speaker connection point is at a DC poten- 
tial equal to one -half the DC supply. Such 
a potential would blow out the loud- 
speaker. To avoid that, circuit designers 
place a large electrolytic capacitor be- 
tween the junction and the speaker. 

We can eliminate the need for that ca- 
pacitor by using two totem -pole half 
bridges, as shown in Fig. 8, to form a 
bridge amplifier. The four arms of the 
bridge consist of transistors QIQ4. The 
loudspeaker load is connected between 
the output points of the two totem -pole 
amplifiers. 

It is necessary to drive the two amplifier 
halves out of phase with each other. An 
inverter stage accomplishes the phase in- 
version in our example (note, however, 
that real bridge audio -amplifiers use a dif- 
ferent method). When the input signal is 
positive going, the voltage at point A will 
also be positive going. The voltage at 
point B, however, will be negative going. 

Under quiescent conditions (that is, 
with no input signal present), the voltage 
at both points A and B are at 1/2Vcc, so that 
the differential voltage between the points 
is zero. That potential increases as the 
input -signal voltage increases. 

Figure 9 shows a practical bridge au- 
dio- amplifier circuit based on the LM379. 
The load (speaker) is connected across the 
outputs of the two stages. 

The input is applied to the noninverting 
input of IC1 -a. From our discussion we 
know that ICI -b must be driven out -of- 
phase with ICI -a. Thus the noninverting 
input of ICI -b is grounded for AC signals 
through C3. The signal for the inverting 
input of ICI -b is passed through Cl and 
Rl, but can you spot the signal source? If 
you will recall, one of the properties of 
ideal op -amps is that their inputs stick 
together. Since the input signal is applied 
to the noninverting input, it will also ap- 
pear on the inverting input so it can be 
used to drive the other amplifier! 

In the next part of this series we will 
turn our attention to the DC differential 
amplifier. R -E 
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computer to work by interfacing it to the real 
world. 

Interfacing the ZXS1 
NEIL BUNGARD 

THE SINCLAIR ZXN/ (OR TIMEX SINCLAIR 
/000) was the first computer to be sold for 
less than $100. It was quite a bargain at 
that price. Perhaps you're one of the many 
people who bought one so that you (or 
your kids) could learn something about 
computers. Or perhaps you've seen the 
computer on sale for a very attractive price 
and have only recently considered buying 
it just to see what it was like. 

If you did buy the machine when it first 
became available, you may have outgrown 
it by now. After all, it's not the most prac- 
tical computer available. Some of its 
problems -including its membrane key- 
board and wobbling I6K RAM exten- 
sion -can make using the computer 
almost a chore. 

However, the ZX81 is unbeatable for the 
hobbyist who wants to experiment -as 
we will do -with computers, computer 
interfacing, and Z80 machine language. 
And now that the computer is no longer 
being produced, you can often find it sell- 
ing for as little as $30 (and maybe even 
less). 

Let us note that for the remainder of the 

article, we'll refer to the Timex- Sinclair 
/000 as the ZX8 /, if for no other reason 
than because it's shorter. There is little 
difference between the two machines, 
save that the /000 has 2K of built -in RAM 
as compared to the ZX8 /'s 1K. 

What we'll do 
In this article. we'll show you how to 

interface the 7X81 to a clock/calendar in- 
tegrated circuit, a temperature indicator, a 
light controller, and a heater controller. 
You might find use for such devices in 
photographic dark rooms, home weather 
stations, and home security systems. 

In addition to interfacing those special 
devices to the 7X81, hardware and soft- 
ware interfacing principles will be cov- 
ered in general. That means that you can 
make use of the inexpensive ZX8/ for any 
particular monitor or control application 
that you have in mind -you won't be lim- 
ited to the specific applications that we'll 
discuss. It's true that we won't end up 
with something as elegant as the home - 
control computer that was presented in 
Radio - Electronics in April through 
June. But we will have something to quiet 
the people who scoff at the ZX8/ and call 
it a useless machine. 

Using a computer for monitoring and 
control has become much simpler than it 
once was because of the number of inter- 
esting microprocessor -compatible inte- 
grated- circuits now available. For exam- 
ple, we'll be using OKI's MSM5832 
clock/calendar integrated- circuit (IC). 

Where to begin 
You will, of course. need a ZX8/ com- 

puter and a TV. You should also have a 
standard cassette -tape player so that you 
can store your programs. You might also 
consider building the 8K non -volatile 
RAM accessory that was described in the 
July and August 1983 issues of Radio - 
Electronics: It makes storing and using 
machine code much more convenient. 

On the back of the ZX8/ is a card -edge 
with 44 "fingers." That gives you access 
to (for all practical purposes) all of the 
pins of the Z80 microprocessor. Figure 1 

shows the pinout of the card edge, while 
the signals and functions are listed in Tab- 
le I. When you interface to the port, you 
are essentially interfacing directly to the 
Z80 CPU. To get the most out of the 
project, you might consider obtaining a 
Z80 technical manual and other reference 
material relating to the Z80. 

c_ c 
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FIG. 1 -THE CARD -EDGE PINOUT of the ZX81's 
expansion port. 

sequently doing any type of memory- 
mapped input/output (I /O) is practically 
impossible. That leaves you with only the 
Z80's IN and OUT instructions for getting 
peripheral data in and out of the micro- 
computer. Unfortunately, the ZX8I does 
not include IN and OUT commands with its 
BASIC language instructions. That 
means that all I/O will have to be accom- 
plished from machine -language sub- 
routines that will be incorporated within 
the BASIC program you write. For- 
tunately the ZX8 /'s BASIC language does 
supply you that capability with the 
"USR" command. 

When using the IN and OUT instructions 
with the ZX8I, some strange things occur 
in two specific situations: I) if you use the 
OUT machine language instruction with an 

odd device code (in other words, if 
A0=1), the ZX8I monitor system will 
crash. 2) Any input using the IN machine 
language instruction and an even device 
code ignores the top two data bits (D6 and 
D7). As long as those characteristics (that 

TABLE 1- TIMEX/SINCLAIR EXPANSION PORT 
Description Signal 

Address bus AO - A15 
Data bus DO - D7 

MREQ 
IORQ 
RD 

System control WR 
MI 

System clock 

CPU control 

Bus control 

RAM ROM select 

Power 

Function 
Outputs memory-and I O device addresses 
Transmits bidirectional data into /out of CPU 
Identifies any memory- access in progress 
Identifies any LO operation in progress 
Indicates that the CPU wants to read data 
Indicates that the CPU wants to output (write) data 
Identifies the op -code fetch cycle of instruction 
Also used withIORQ to acknowledge interrupt 

RFSH Synchronizes dynamic- memory refresh 

(1) 3.25 MHz clock (output) 
RESET Resets CPU when pulled low 
IÑT Interrupt request input 
NMI Interrupt request input: cannot be disabled 
WAIT Initiates wait state in machine cycle 
HALT Indicates CPU has executed a HALT instruction 
BUSRQ Request to CPU for control 
BUSAK Acknowledgement of release of control by CPU 
RAMCS If pulled high will disable computer's on board RAM 
ROMCS If pulled high will disable computer's ROM 
+ 9V Unregulated 

5V Regulated 
GROUND 

Interfacing principles 
The procedures for interfacing to a mi- 

crocomputer are relatively straightfor- 
ward. Once you learn the techniques, 
you'll be able to apply what you learn here 
to other computers. However, the 7X81 
has some unique idiosyncrasies that can 
give you a real headache unless you are 

forewarned. We will list those idio- 
syncrasies now for those that have done 
some microprocessor interfacing. If you 
don't understand them now, don't wor- 
ry-we'll explain later them in more de- 
tail when we review general interfacing 
principles. 

The first thing that makes interfacing 
with the 7X81 not as straightforward as 

interfacing with just the Z80 CPU is that 
the ZX8I does not use absolute address 
decoding in its memory scheme. Con- 

are unique to the ZX8I) are known, they 
can be circumvented. They will not be a 

problem for our applications. If one is not 
aware of those characteristics, however, 
they can be maddening and take weeks to 
figure out. 

Interfacing basics 
Interfacing to a microcomputer can be 

analogous to tossing a baseball. If you try 
to catch the ball before it is within your 
reach -or after it has gone past -you will 
miss it. Data moving in and out of the 
microprocessor works much the same 
way. When the microprocessor wishes to 
input or output data, it always does three 
operations: 

It places the address of the device with 
which it wishes to communicate on the 
eight lower bits of the address bus. 

It places the data it wishes to send to (or 
receive from) the external device on the 
data bus. 

After the address and data buses have 
had time to settle, it sends a control pulse 
to initiate the data transfer. 

The microprocessor does those three 
operations every time it wishes to commu- 
nicate. But it is your responsibility to per- 
form the following tasks in response: 

You must decode the address from the 
address bus and signal the device that its 
particular address is being sent. 

You must be certain that the communi- 
cation lines of the device are properly 
connected to the data bus, and if it is an 
input device, its communication lines 
must be disabled (set to a high- imped- 
ance) until it receives an input -control 
pulse from the microcomputer. 

When interfacing to the Z80 CPU, you 
must decode three control signals to gen- 
erate the input and output control pulses. 
Once decoded, you must send the appro- 
priate control pulse to the device to initiate 
data transfer. 

The interface circuit 
The schematic of the interface circuit is 

shown in Fig. 2. Let's take a look at it to 
see how the principles that we just men- 
tioned apply. Two sections of a quad OR 

gate, ICI -a and ICI -b, receive three con- 
trol signals from the microcomputer on its 
inputs. It decodes those three signals, 
such that when tORQ and wk are true (low) 
an OTT control pulse is generated. When 
lORQ and RD are true (low) an TR control 
pulse is generated. Those input- and out- 
put- control pulses initiate the data trans- 
fers. Each of the control pulses goes to a 
74LS138 3 -to -8 -line decoder (IC3 and 
IC4). Figure 3 shows how the 74LS138 
operates: When ET and ES are high (logic 1) 

the logic levels of inputs A, B. and e do not 
matter. However, if Et and O. are low 
(which is the condition when either 1R or 
MT is true), the inputs A, B, and c are 
decoded such that one of the outputs on 
the 74LS138 goes low. As shown in the 
table in Fig. 3, the output that goes low 
depends on the code at the inputs A, B, 
and c (pins 1, 2, and 3). 

Referring back to the schematic in Fig. 
2, you will notice that the 74LSI38 inputs 
are connected to A2. A3 and A4 of the 7X81 
address bus. This means that -assuming 
that AO. Al. AS. A6 and A7 are all logic 
zeros -the device codes as, shown in Tab- 
le 2, can be generated by the ZX8I and 
will be decoded by the 74LS138. 

So with two OR gates and two 
74LS138's you have the capability of gen- 
erating eight output- and eight input -de- 
vice code pulses. In other words, you have 
the capability of sending an output to 
eight separate devices from the ZX8I and 
receiving an input from eight separate de- 
vices. In the interface circuit in Fig. 2, 
three of the output- device code pulses 
(IC4, pins 13, 14 and 15) and one of the 
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FIG. 3 -THE 74LS138 3 -to -8 -line decoder multi- 
plexer. By using three address lines and two 
control lines, we can generate 8 input- and 8 
output -device codes. 

input- device code pulses (IC3 pin 15) are 
used. The remaining input and output de- 
vice code pulses will be used in future 
interface projects. 

Once the device -code pulses are gener- 
ated via the input and output 74LS138's, 
they are sent to the clock/calendar circuit 
to get information into and out of the 
MSM5832 clock/calendar IC. 

The remainder of the circuit in Fig. 2 is 
specifically for interfacing the MSM5832 
to the ZX8I. For example, when output - 
device code pulse 00H is generated (at 
IC4, pin 15), it goes to pin 4 of IC5, a 

TABLE 2 
A4 A3 A2 Device Code (Hex) 
0 0 0 00 
0 0 1 04 
0 1 0 08 
0 1 1 0C 
1 0 0 10 
1 0 1 14 
1 1 0 18 
1 1 1 1C 
Note: A7, A6, A5, Al, and AO - 0 

74LS74 flip -flop. (Note: A hexidecimal 
number is indicated by a capital "H" fol- 
lowing the digits.) When the flip -flop re- 
ceives a low -going pulse on pin 4, it sets 
its output (pin 5) -and thus the cs and 
HOLD inputs of the MSM5832 clock/cal- 
endar IC -to a logic I. A logic I on those 
inputs selects the MSM5832 and holds all 
of its internal registers stable during the 
input or output operation. 

In addition to going to pin 4 of the 
74LS74, the device -code pulse is inverted 
and sent to pins 4 and 13 of a IC7, a 
74LS75 4 -bit latch. When the 74LS75 
receives a high -going pulse on pins 4 and 
13, it catches the data present on its inputs 
(pins 2, 3, 6, and 7). Those input pins are 
connected (through a buffer) to the four 
lower -order bits of the data bus of the 
ZX8/. 

The information transferred from the 
ZX8I to the latch is the code or address for 
the MSM5832 clock/calendar register to 
which it wishes to send or receive infor- 
mation. A listing of the register options 
and their codes are shown in Table 3. 
Once the register code is sent to the 
74LS75, it will remain present on its out- 
puts until a new register code is sent. 

PARTS LIST 

IC1- 74LS32 quad OR gate 
IC2- 74LSO4 hex inverter 
IC3.IC4- 74LS138 3 -to -8 -line decoder 

multiplexer 
IC5 -74LS74 dual D -type flip -flop 
IC6 -MSM5832 microprocessor real - 

time clock calendar 
IC7 -74LS75 4 -bit bistable latch 
IC8 -74LS373 octal D -type latch 
IC9- 74LS11 triple 3 -input AND gate 
IC10- 74LS245 octal bus transceiver 
XTAL1- 32.768 kHz 

Miscellaneous: Card -edge connector for 
ZX81, wire -wrap sockets. universal plug - 
board. etc. 

The following are available from Active 
Electronics, PO Box 8000, West- 
borough, MA 01581 (1- 800 -343 -0874): 
MSM5832 clock calendar IC, $12.95: 
32.7680 kHz crystal, $3.45. Add $3.75 
for postage, handling, and insurance. 

Once the register code is sent, the 
MSM5832 is ready for communication 
and data can be sent to the selected regis- 
ter by generating an output- device code 
pulse 08H (pin 13, IC4). You may receive 
information from the selected register by 
generating an input- device code pulse 
00H (pin 15, IC3). When you have com- 
pleted your input or output operations, an 
output- device code pulse 04H (pin 14, 
IC4) is generated to reset the 74LS75 flip - 
flop output back to a logic zero. That 
deselects the MSM5832 and allows it to 
resume normal timing operations -which 
brings us to an important point: If the 
MSM5832 is kept on hold (cs and HOLD 
set to logic I) for more than I second, its 
normal timing will be interrupted and you 
will lose a second for each second that 
those pins are held to a logic 1. 

Two IC's in the interface, IC8 and ICIO, 
have not been discussed, yet they are im- 
portant. Those two IC's are bus buffers - 
they protect the ZX8I from damage result- 
ing from wiring errors in the interface 
circuit. For example, IC8 (74LS373) 
buffers the address lines and is unidirec- 
tional, while ICIO (74LS245) buffers the 
data -bus lines and is bidirectional. The 
74LS245 allows information to flow from 
the 7X81 data bus to the interface circuit 
on all OUT instructions. But it only allows 
information to flow from the interface cir- 
cuit to the ZX8I on certain IN instructions. 
Those IN instructions are determined by 
the IN address lines A2 through Aa, and a 
decoder circuit constructed of IC9 
(74LSII) and ICI -c (74LS32). 

If any address line is a logic 0 and an IN 
is generated, the 74LS245 allows infor- 
mation to flow from the interface circuit to 
the ZX8I data bus. That means that if the 
ZX8/ is trying to generate an IN 
instruction with A2, Ai, and A4 all logic 
1's, an input will not be accomplished. 
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TABLE 3- MSM5832 REGISTERS 

Address Inputs 
A3 A2 Al AO 

Internal 
Counter 

Data I 0 
D3 D2 D1 DO 

Cata 
Limits 

. Notes 

0 0 0 0 Seconds X X X X 0-9 Seconds and tens of 

0 0 0 1 Tens of seconds - X X X O-5 seconds are reset to 
zero when write 
instruction is 

executed with 
address selection 

0 0 1 0 Minutes X X X X 0-9 
0 0 1 1 Tens of minutes - X X X 0-5 
0 1 0 0 Hours X X X X 0-9 
0 1 0 1 Tens of hours X X 0-1 0-2 D2= 1 for PM; D2 =0 

for AM 
D3 =1 for 24 -hour 
format 
D3 = 0 for 12 -hour 
format 

0 1 1 0 Day of week - X X X 0-6 
C 1 1 1 Days X X X X 0-9 
1 0 0 0 Tens of days - X X 0-3 D2 = 1 for 29 days in 

Feb 
D2=0 for 28 days in 
Feb 

1 0 0 1 Months X X X X 0-9 
1 0 1 0 Tens of months - - - X 0-1 
1 0 1 1 Years X X X X 0-9 X Indicates data can 
1 1 0 0 Tens of years X X X X 0-9 be either 1 or O 

FIG. 4 -THE INTERFACE BOARD. Wire wrapping is probably the easiest way to construct the Interface. 
Be sure to leave space between the connector and the lowest IC socket so you can plug the board into 
the computer. 

Even though the 74LS138 can decode and 
generate a device code pulse for that ad- 
dress when those three address lines are 

all logic 1's, the 74LS245 will not let the 
information pass. Keep that in mind when 
interfacing with the circuit. 

Building the interface 
To wire anything to the card -edge port 

of the ZX81, you'll need a 44 -pin card - 
edge connector. However, you cannot use 
a standard 44 -pin connector. If you look 
closely at the card -edge fingers, you will 

notice that, in addition to the 44 fingers, 
there is a keyway. That keyway takes up 
exactly one pin location -it's used so that 
you won't plug anything in backward. It 
means that the connector you need is actu- 
ally a 46-pin type. The problem is that 
standard connectors are available in 44- 
end 50 -pin configurations but are not 
available with 46 pins. 

You can do one of two things. You can 
buy a special connector that will fit the 
ZX81. (Such a connector is not too easy to 
find, but they are available from the "cot- 

tage industry" that has sprung up around 
the ZX81.) Your other choice is to buy a 

standard 50 -pin connector and cut it to 
size. The 50 -pin card -edge should have 
0.100 by 0.200 inch spacings. It is avail- 
able from many suppliers, in many dif- 
ferent configurations. You'll probably 
want to buy the wire-wrap type because 
wire wrapping is easy to use and is easy to 
modify. But if you're not a wire-wrap fan, 
feel free to use some other construction 
method. Whatever method you use, you 
should make some note of the connector 
polarity. Either insert a "key" in the key- 
way or simply label the connector. 

Once all the parts for the circuit have 
been acquired, the card -edge connector 
and wire-wrap sockets can be place on 
universal plugboard as shown in Fig. 4. 
Notice that there is approximately one 
inch between the top of the card -edge 
connector and the bottom of the lowest IC 
socket. If you intend to leave your ZX81 in 
its case, be sure to do the same. Otherwise 
you won't be able to plug the expansion 
board into the computer. You will also 
notice that a a 40 -pin IC socket has been 
placed on the plugboard, even though 
none of the IC's in the circuit requires it. 
That 40 -pin socket has not been placed on 
the board to receive an integrated circuit; 
its purpose is for breadboarding. As new 
circuits are developed to interface to the 
ZX81 they can be developed on a sol- 
derless breadboard and tested. (The photo 
on the title page of this article shows the 
clock/calendar circuit under construction 
before any IC sockets were placed on the 
plugboard.) When your circuits are work- 
ing properly, they can be transferred to the 
plugboard in wire-wrap form. When you 
need a signal from the ZX8l all you have to 
do is bring the signal to the back of the 40- 
pin IC socket by wire wrapping it from the 
card -edge connector. Then you can plug 
one end of a wire into the corresponding 
hole of the socket, and plug the other end 
of the wire into the solderless bread- 
board -very handy! 

Another trick that you may find useful 
when wire wrapping is to use a small 
amount of quick- setting epoxy glue on the 
backs of the IC sockets before mounting 
them. That ensures a sturdy mount which 
makes wire wrapping easier. Labeling 
each IC and marking the number one pin 
of each IC makes the task of wire wrap- 
ping much easier; and in addition this aids 
in reducing wiring errors. Plastic slip -on 
pin identifiers are recommended. 

Now that we have the basic hardware 
design completed, we can turn to what is 
often the most time -consuming and least 
understood aspect of any microprocessor - 
based project: the software-the program 
that makes your interface do what it has 

been designed to do. Next month, after we 
look at the software, we'll be able to put 
the interface to work as a temperature sen- 
sor, a security system, and more. R -E 
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Clamp -on DC Ammeter 
This ammeter uses Hall -effect 
transducers to let you measure DC 
current using a clamp -on probe. 

HARDIN STRATMAN 

THE CONVENTIONAL METHOD OF MEASUR- 
ing direct current in a circuit is to connect 
an ammeter in series with the current flow, 
as shown in Fig. 1. That means that if you 
want to measure the circuit's current, you 
have to shut the current off before con- 
necting or disconnecting the ammeter. If 
the point of current measurement is at a 
high voltage, the ammeter case must be 
insulated from ground to prevent arcing. 
And it also must be insulated from people 
who might come in contact with it. 

Another problem with inserting a con- 
ventional ammeter in series with the cur- 
rent flow is that the internal resistance and 
inductance of the meter can alter some 
characteristics of the circuit under test in 
an undesirable manner. For example, it 
can add inductance in a video circuit or 
resistance in a high -current circuit. A re- 
mote meter -reading at any distance may 
be difficult to obtain. 

The clamp -on ammeter 
\kith clamp -on ammeters, there's no 

exposure to dangerous voltages when 
measuring current; there's no need to dis- 
turb the insulation; there's no inserted im- 
pedance. Clamp -on ammeters eliminate 
the undesirable characteristics of DC am- 
meters because they measure the current 

FIG. 1 -THE CONVENTIONAL METHOD of mea- 
suring current can add undesirable resis:ance 
and inductance to the circuit. The ammeter case 
may also be at a dangerous voltage level. 

+5000V 

DC 'tdl 

AMMETER 

CLAMP-ON 
PROBE 

POWER 
SUPPLY LOAD 

FIG. 2 -THE CLAMP-ON AMMETER does not 
add Inductance or resistance to the circuit, and 
it's isolated from high voltages. 

flowing in a wire without breaking the 
circuit connection, as shown in Fig. 2. 

Clamp -on ammeters for measuring al- 
ternating current have been around for a 
long time. Those devices are generally 
low cost, reasonably accurate, and easy to 
construct since they operate on a mutual - 
inductance principle the same as a trans- 
former. But there have only been a limited 
number of DC clamp -on ammeters avail- 
able. One example of a fine laboratory- 
type DC clamp -on ammeter is shown in 
Fig. 3: Hewlett Packard's HP -428B, 

-which can measure current from 1 milli - 
amp to 10 amps. Its list price is around 
$1800. The HP-428B first converts the 
magnetic field around the conductor to an 
AC voltage that is proportional to the DC 
current. If you connect a voltmeter or os- 
cilloscope to a front -panel output, you can 
measure low- frequency (under 400 Hz) 
AC current, too. The unit's probe needs 
occasional de- gaussing. 

Just recently, some DC clamp -on am- 
meters that make use of the Hall effect 
principle -as our ammeter will do -have 
become available. The list price of those 
instruments is about $200 to $500. Figure 
4, for example, shows F W. Bell's Current 
Gun model CG -103A. That is a clamp -on 
current probe that uses a Hall- effect gen- 

c- c r- 
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FIG. 3 -ONE EXAMPLE OF a lab -type DC clamp - 
on ammeter: the HP -428B. 

pin d -THiS ri AMP -ON CURRENT PROBE 
uses Hall- effect sensors. 

FIG. 5 -IF A CURRENT -CARRYING conductor is 
placed in a magnetic field, a Hall voltage is gen- 
erated that is perpendicular to both the current 
flow and the magnetic field. 

HALL 
DEVICE 

FIG. 6- BECAUSE THE OUTPUT of early Hall 
transducers varied widely with temperature and 
pressure variations. their use was limited to act- 
ing as switches. Here, the iron balls or rods 
concentrated the field from the magnet. 

erator and lets you read DC and AC cur- 
rents on a standard voltmeter or 
oscilloscope. The list price of that probe is 

about $220. 

The Hall effect 
The Hall effect is one of those great 

discoveries that had to wait for its time to 
come. Edward H. Hall, in 1879, found 
that if a current- carrying conductor is 
placed in a magnetic field that is perpen- 

dicular to the direction of current flow, a 

voltage is developed across the material in 
a direction perpendicular to both the ini- 
tial current direction and the magnetic 
field, as shown in Fig. 5. That voltage is 
now known as the Hall voltage to corn- 
memorate the discoverer of the effect. 

For close to 100 years, the Hall effect 
principle was little more than a note in 
some textbooks and a curiosity for experi- 
menters. That's because there wasn't 
much practical use for it-the magnitude 
of the Hall voltage produced in metallic 
conductors is extremely small. However, 
experiments with semiconductors showed 
that some semiconductor materials ex- 
hibit a Hall voltage three or four orders of 
magnitude greater than that of metal. The 
advances in semiconductor technology 
permitted the construction of practical 
Hall transducers. 

Early semiconductor Hall transducers 
had a tendency to drift considerably with 
vibration, pressure, and changes in tem- 
perature. That limited their use to acting 
as switches in counting devices. An ex- 
ample of how they could be used is shown 
in Fig. 6. 

Using the Hall effect 
We no longer have to limit the use of 

Hall transducers to switches. A useful DC 
clamp -on ammeter can be built using 
Hall- effect transducers. 

If a Hall generator is placed near a 

current- carrying conductor, the Hall volt- 
age that's developed is proportional to the 
magnitude of the magnetic field surround- 
ing the conductor. Since that field is pro- 
portional to the current level, the Hall 
voltage is also proportional to the current 
level. 

For our Hall- effect ammeter to be prac- 
tical, it should meet some design criteria: 

It must perform accurately on a single, 
straight wire. 

It should be essentially free of high - 
voltage dangers. 

It should operate from a single 9 -volt 
battery for a reasonable length of time. 

It should be simple to operate, cali- 
brate, and "zero set ". 

It should be fairly low -cost. 
We can start with a simple design like 

that shown in Fig. 7. The voltage induced 
by the magnetic lines of force around wire 
generates a voltage that is amplified by the 
Hall transducer. However that type of cir- 
cuit is not too practical: It can be used 
only if the current is extremely large. Fig- 
ure 8 shows an improved simplified cir- 
cuit. The first improvement is the use of a 

concentrator core, which increases the 
magnetic effects by about a factor of four. 
We'll talk more about that shortly. A sec- 
ond improvement is that two Hall trans- 
ducers are used. Using two transducers, 
fastened back -to -back gives us two advan- 
tages: First, the Hall voltage is doubled. 
Second, drifting due to temperature and 
pressure changes is drastically reduced 
because each input of the differential op- 
amp will be effected similarly. The sche- 
matic of the final circuit is shown in Fig. 
9. 

When designing the meter, several Hall 
transducers were tried. Most of them 
drifted wildly. A 9SS -series transducer 
manufactured by the Micro Switch Com- 
pany (Div. Honeywell, Il W. Spring St., 
Freeport, IL) demonstrated considerable 
improvement over all others and was 
chosen for the final circuit. Figure 10 

shows the Hall transducer. 
The output voltage of the 9SS as a func- 

tion of the magnetic field is linear over an 
input range of - 400 to + 400 gauss. The 
diagram in Fig. 11 shows the four blocks 
that make up the transducer: Hall- effect 
element, voltage regulator, amplifier, and 
output transistor. Its transfer function is: 

VOUT ° (6.25 X 10-4 B + 0.5)Vs 

where Vs is the supply voltage and B is 
the magnetic flux density in gauss. 

The flux concentrator 
The flux density produced by low -level 

currents is usually not sufficient to allow 
the use of a Hall transducer to measure the 
current. However, if a toroidal is used to 
enclose the conductor and act as a flux 
concentrator, good results can be ob- 
tained, and the basic clamp -on circuit of 
Fig. 5 can be made into a practical and 
useful measuring instrument. 

Different materials, sizes, and shapes 

MAGNETIC LINES OF 

FORCE AROUND WIRE 

HALL 
TRANSDUCER 

WIRE CARRYING DIRECT CURRENT 

+V 

METER 

-V 
-V 

ZERO 

FIG. 7- SIMPLIFIED HALL -EFFECT DC ammeter. 
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FERRITE 
CONCENTRATOR 

BACK TO BACK 
HALL 
TRANSDUCERS 

ZERO 

FIG. 8 -THIS IMPROVED HALL -EFFECT -AMMETER circuit uses two back -to -back Hall transducers 
and a ferrite concentrator core. 

R3 

15K 

R4 

10A 1.3K 
S1 

RANGE 
o W 

40A R12 

SEE TEXT 

SUPPLY 

SUPPLY 

IC2 
'OUTPUT 

R5 s R7 

10K ? 10K 

1COM 

_ --1M 
R1 

1.1K 

IC3 -. 
R2 R6 

ICOM 1.1K.C47K 
R8 

4.7 K 

R9 

1.1K 

B1 

9V 

R10 
10K 

FIG. 9- COMPLETE AMMETER SCHEMATIC. Parts values are not critical, but for more accurate 
calibration, use variable resistors for R3. R4 (and R12. if you don't use a jumper). 

were tried for the concentrator for the ex- 
ternal probe. The standard of comparison 
was to pass one ampere of current through 
a single wire surrounded by the core under 
test. Ordinary steel, power -transformer 
steel, silicon steel and "mu" metal all 
retained enough residual magnetism after 
the passage of I ampere through the wire 
to upset the zero calibration of the meter 
after removal of current. The only mate- 
rials that retained no measurable residual 
magnetism were ferrite and a special nick- 
el core. 

Different core sizes from .5 to I inch in 
diameter were used with no measurable 
difference in results. Changing the core 
gap size caused the instrument sensitivity 
to vary in a linear manner. If the gap size 
was doubled, the meter reading was re- 
duced to one -half. 

The final probe constructed by the writ- 
er used a 7/a -inch outside -diameter ferrite 
core with a V116 -inch gap. 

Building the ammeter 
You can build the DC ammeter for less 

than $60, including the case. In addition 
to being used as an ammeter, you can use" 
the instrument as a gaussmeter -it will 

FIG. 10 -THE HALL -EFFECT SENSOR from 
Micro Switch, the LOHET (Linear Output Hall 
Effect Transducer). 

indicate the presence, relative intensity, 
and polarity of an external magnetic field. 

The probe is the most difficult part of 
the instrument to build. In the prototype, 
the Hall transducers were first glued back - 
to -back with epoxy glue and plastic slides 
were glued on the sides of the transducers, 
as shown in Fig. 12. The core was then 
glued to a piece of V32 -inch fiberglass 
which slid into the side pieces. That per- 
mits the Hall transducers to move into the 
the gap in the ferrite after the wire has 
been passed through. When the trans- 
ducers are properly positioned, their cen- 
ters should be in line with the core. The 
closed probe is shown in Fig. 13. 

When you build your clamp -on am- 

PARTS LIST 

All resistors are ' -watt, 5 %, unless 
otherwise noted. 

R1.R2,R9,R11 -1100 ohms 
R3- 15.000 ohms 
R4 -1300 ohms 
R5,R7- 10,000 ohms 
R6,R8 -4700 ohms 
R10- 10,000 ohms. potentiometer 
R12 -see text 
Semiconductors 
IC1 -LM741 op -amp 
IC2. IC3 -Hall transducer, sensitivity 3 

mV gauss (Micro Switch 91SS12 -2) 
Other components 
M1- Meter. 100 microamperes move- 

ment. (Note that meters with move- 
ments up to 1 mA may be used.) 

S1- Three -position rotary switch 
S2 -SPDT toggle or slide switch 
B1- Battery. 9 volts. transistor type 

Miscellaneous: Concentrator cores. 
case. wire, solder. Concentrator cores 
with a permeability of 2500 or greater 
all performed equally well. It appears 
that a permeability greater than 
2500 -3000 fails to capture any addi- 
tional magnetic flux lines. 
The core used in the probe shown in 
the pictures is a Stackpole 57 -3336 
type 24B material with a permeability 
of 5000 and a 0.187 -inch gap. These 
may be obtained from Permag Central 
Corp., 1213 Estes Ave., Elk Grove Vil- 
lage. IL 60007. The single -unit price is 
S11 postpaid (IL residents add 7% sales 
tax). 

A pair of Hall- effect transducers 
(Micro Switch 91SS12 -2) is available 
from Peerless Radio Corporation, 19 
Wilbur Street, Lynbrook, NY 11563, for 
S16 postpaid. (NY residents add 8% 
sales tax). 

E 1 

)+v 

,OUTPUT 

COMMON 

FIG. 11 -BLOCK DIAGRAM of Micro Switch's 
LOHET 91SS12 -2. 

meter, you may want to use your imagina- 
tion when constructing a probe for the 
device. The one shown here works, but is 
not necessarily the most elegant. You may 
want to build the entire ammeter into a 
handheld probe. For example, F.W Bell 
Inc. (6120 Hanging Moss Rd., Orlando, 
FL 32807) sells such a meter. They simply 
added a digital meter to the probe that was 
shown in Fig. 4. 

Cores for the probe should be pur- 
chased with a precut gap, because cutting 

`c 
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FERRITE 
CONCENTRATOR CORE 

PLASTIC 
SLIDE 

CENTER OF 
HALL TRANSDUCER 

I PLASTIC SLIDE GLUED TO 
EDGE OF TRANSDUCERS 

OPEN GAP FOR WIRE 
TO PASS INTO CONCENTRATOR 

FIG. 12 -THE CLAMP -ON PROBE is shown with the gap open. 

PLASTIC SLIDE GLUED TO 

EDGE OF TRANSDUCERS 

SLIDE 
STOP 

CENTER OF 
HALL TRANSDUCER 

SLIDE 
STOP 

FIG. 13 -THE CLAMP -ON PROBE is show here closed. The center of the transducer Is In line with the 
ferrite core. 

S2 
POWER 

R10 
METER-ZERO CONTROL 

DC METER 
(100NA MOVEMENT) 

CLAMP-ON 
PROBE 

S1 

RANGE 

SOLDER LESS 
BREAD BOARD 

FIG. 14-THE AUTHOR'S PROTOTYPE. The construction method is obviously not critical. 

ICI 

through ferrite material without special 
tools is extremely difficult. 

We won't go into detail on the con- 
struction of the rest of the instrument. It is 

rather straightforward and is not critical. 
We'll leave it to the ability of the persons 
wanting to build a clamp -on ammeter. As 
you can see in Fig. 14, the author's pro- 
totype simply used a solderless bread- 
board for the op -amp circuit. 

Calibration procedures 
Calibration of the ammeter is deter- 

mined mainly by the size of feedback re- 
sistors R3, R4, and Rl2 and by the 
concentrator -core gap. Resistor R12 will 
generally be zero (a jumper) for the high- 
est current range desired. 

Potentiometers should be substituted 
for R3 and R4 to increase the calibration 
accuracy. And, of course, the more accu- 

rate the standard you use, the more accu- 
rate the calibration will be. A one -ampere 
source of current is most desirable. To 
calibrate, zero the meter with no current. 
Then pass one ampere through the wire 
encircled by the core concentrator with SI 
placed in the 0 -to -1 amp range. Set R3 for 
full scale deflection. (Note that current 
must flow in the proper direction, or the 
meter will read backward.) Next, make a 

coil of 10 turns of wire and place a leg of 
the concentrator through the coil. Set SI 
to the 0 to 10 ampere range and zero the 
meter. Pass I ampere through the coil. Set 
R4 to full scale deflection. Construct a 

coil of 40 turns of wire and place a leg of 
the concentrator through the coil. Place 
SI in the 0 -to -40 amp position and adjust 
for zero. Pass 1 ampere through the coil 
and adjust R5 for full scale reading. 
Please note that the actual full -scale read- 
ing of the high current range will vary 
with core gap size. 

Current drain 
The clamp -on ammeter under discus- 

sion has a current drain of 21 mA when 
utilizing an alkaline battery. For the sake 
of comparison, we'll mention that a TI -30 
calculator draws 9 mA when idling and 50 
mA when eight nines are displayed. 

This instrument need only use the nine- 
volt battery for isolated measurements. 
For ordinary bench measurements, or for 
installation in an AC driven industrial or 
commercial device, an AC power -supply 
(or "battery eliminator ") can be used. 
Those small, low -cost, plug -in devices are 
capable of delivering 30 to 40 mA. But for 
best results and drift -free measurements, 
use a regulated supply. 

High voltage warning 
One of the advantages of a clamp -on 

ammeter is the ability to indicate current 
in a high voltage circuit without insulating 
the measuring meter. However, the safety 
factor is only as good as the wire insula- 
tion involved. When using the instrument 
to measure current in a high- voltage cir- 
cuit make sure the wire insulation has an 
adequate safety factor to prevent arcing or 
danger to the operator. R -E 
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"We guarantee that all components will 
remain state -of -the -art for three hours." 
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POWER- 
SUPPLY 
CIRCUITS 

Designing practical power- supply and voltage - 
regulator circuits is not difficult -but finding 
practical information on those circuits often is. 
We'll change that with an in -depth look at 
practical power supplies and voltage regulators. 

TWO OF THE MOST COMMON CIRCUIT DE- 
sign tasks are those of designing basic 
power -supply circuits and designing volt- 
age- regulator circuits. Both of those de- 
sign tasks are reasonably simple. A basic 
power supply consists of little more than a 
combination of a transformer, rectifier, 
and filter so all the designer has to do is 
use a few simple rules to select the compo- 
nent values that will suit his own par- 
ticular design requirements. 

Voltage -regulator circuits may vary 
from simple Zener networks (designed to 
provide load currents up to only a few 
milliamps) to fixed -voltage high -current 
units (for powering logic boards, etc.), or 
to variable -voltage, high -current units de- 
signed for general -purpose laboratory 
supplies. We'll look at practical versions 
of all those examples. 

Power supply circuits 
Basic power -supply circuits are used so 

that equipment that requires a DC voltage 
can safely operate from the AC power 
lines (rather than from batteries). They are 
simply designed to convert the AC power - 
line voltage into an electrically isolated 
DC voltage with the value required by the 
actual circuitry of the equipment. The 
basic power -supply circuitry consists of 
little more than a transformer- rectifier -fil- 
ter combination: The transformer is used 
to convert the AC line voltage into an 
electrically isolated and more useful (con- 
venient) AC value, and the rectifier -filter 
combination is used to convert the new 
AC voltage into a smooth DC value. 

Figures I through 4 show the three most 
useful transformer -rectifier -filter com- 

RAY MARSTON 

VI N 

117 

VAC 

FIG. 1 -THE FULL -WAVE- RECTIFIED output 
from the transformer rectifier combination is fil- 
tered by Cl. 

binations that you will ever need. The 
circuit shown in Fig. I provides a single - 
ended DC supply from a transformer and 
bridge -rectifier combination. Its perfor- 
mance is virtually identical to the circuit 
shown in Fig. 2, which uses a center - 
tapped transformer. 

The circuits of Figs. 3 and 4 provide 
bipolar DC supplies. Note that Fig. 4 is 
essentially the same as Fig. 3, except that 
discrete diodes (DI -D4) are used instead 
of a bridge rectifier. A bridge rectifier can 
keep things neater, but it can often be 
cheaper to use discrete diodes in high - 
current applications. Throughout the re- 
mainder of the article, we'll show only 
circuits that use discrete diodes. Where a 
bridge rectifier can be substituted, we'll 
show the diodes in the usual bridge con- 
figuration, as we did in Fig. I. 

The rules for designing both the single - 
ended and bipolar supplies are simple. as 
you'll see in a moment. 

Transformer -rectifier selection 
The three most important parameters of 

a transformer are its secondary voltage, 

VI N 

117 VAC 

FIG. 2 -THIS CIRCUIT. which uses a center -tap- 
ped transformer, performs identically to that 
shown in Fig. 1. 

its power rating, and its regulation factor. 
The secondary voltage is always quoted in 
volts RMS at full rated power load. The 
power load is quoted in terms of VA 
( Volt -Amps) or watts. Thus, a 15 V, 20 VA 
transformer has an output of I5 -volts 

VI N 

117 

VAC 

FIG. 3 -THIS BIPOLAR SUPPLY uses a bridge 
rectifier, but separate diodes could be used in- 
stead. 

VIN 

117VAC 

FIG. 4 -FOUR DISCRETE DIODES replace the 
bridge rectifier of the previous circuit. Note. 
however, that the two circuits are equivalent. 
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RMS when it is supplying 20 watts. When 

the load is removed (and the supplied 
power is reduced to zero) the secondary 
voltage will rise by an amount specified 
by the regulation factor. Thus, the output 
of a 15 -volt transformer with a 10% reg- 
ulation factor (a typical value for the reg- 

ulation factor) will rise to 16.5 volts when 
the output is unloaded. 

The most important point to notice here 

is that the RMS output - voltage of the 

transformer secondary is not the same as 

the DC output voltage of the complete 
power supply. In fact, the DC output volt- 

age of a full -wave- rectified circuit is 1.41 

times the RMS transformer voltage (igno- 
ring rectifier losses) that is feeding the 

rectifier, as shown in the graph of Fig. 5. 

Note here that that voltage is equal to 1.41 

times the voltage of a single -ended trans- 
former, or 0.71 times that of a center - 
tapped transformer. Thus, our single -end- 
ed, 15 -volt RMS transformer with 10% 

regulation will provide an output of about 
21 volts at full rated load (just under 1 amp 
at 20 VA rating) and an output of 23.1 
volts at zero load. 

When rectifier losses are taken into ac- 

count, the output voltages will be slightly 
lower than shown in the graph. In the 

"two- rectifier" circuit of Fig. 2, the 
losses amount to about 600 millivolts, 
while in the "bridge" circuits of Figs. I, 
3, and 4. the losses amount to about 1.2 

volts. The rectifiers should, for maximum 
safety, have current ratings at least equal 

to the DC output currents. 
Thus, the procedure for selecting a 

transformer for a particular problem is 

very simple. Let's see what's involved. 
First, decide on the DC output voltage 

and current that is required: The product 
of those two values (allowing for slight 
rectifier losses) determines the minimum 
VA rating of the transformer. Next, con- 
sult the graph of Fig. 5 to find the trans- 
former- secondary RMS voltage that 
corresponds to the required DC voltage. 
Simple? 

The filter capacitor 
The purpose of the filter capacitor is to 

convert the full -wave- rectified signal of 
the rectifier into a smooth DC voltage. 

10 20 30 

OUTPUT DC VOLTS 

FIG. 5 -TO USE THIS GRAPH, determine the 
required loaded DC output voltage. Then read 

across to find the corresponding transformer 
secondary voltage. 

40 

The two most important parameters of the 

capacitor are its working voltage and, of 
course, the value of its capacitance. The 
working voltage rating must be greater 
than the off -load output voltage of the 

power -supply circuit. The capacitance 
value determines the amount of ripple that 
will appear on the DC output when cur- 

rent is being drawn from the circuit. 

10V 
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1V 

500mV 

° 100mV 

50mV 

á 10mV 
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NIMINIt%M 
MMEIPRIROMM MW `:%M% /NM/,. M -i- -_ ---__= 

10 50 100 500 1000 

LOAD CURRENT mA 

FIG. 6 -THE FILTER -CAPACITOR value deter- 
mines the amount of ripple at the output. This 
graph relates capacitor value to ripple voltage 
and load current in a full -wave- rectified, 50-60 
Hz powered circuit. 
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R = VIN - VD 
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oGND 

FIG. 7 -USING A ZENER DIODE is an easy way 
to obtain a fixed reference voltage. This refer- 
ence circuit is biased at about 5 mA. 
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FIG. 8 -THIS BASIC Zener regulator circuit can 

supply load currents of a few tens of milliamps. 
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FIG. 9 -THE SERIES -PASS Zener -based reg- 
ulator circuit gives an output of 11.4 volts and 

can supply load currents up to about 100 mA. 

As a rule of thumb, in a full -wave- 
rectified power supply operating from a 

50 -60 Hz power line, an output load -cur- 

rent of 100 mA will cause a ripple wave- 

form of about 700 mV peak -to -peak to be 

developed from a 1000 -11.F filter capacitor. 
The amount of ripple is directly propor- 
tional to the load current and inversely 
proportional to the filter capacitor's value. 
That is shown in the "design guide" of 
Fig. 6. 

In most practical applications, the rip- 
ple should be kept below l -I.5 volts peak - 

to -peak under full load conditions. If very 
low ripple is required, the basic power 
supply can be used to feed a 3- terminal 
voltage regulator, which can easily reduce 
the ripple by a factor of 60 dB or so at very 
low cost. 

Voltage- regulator circuits 
Voltage regulators may vary from sim- 

ple Zener -based circuits designed to 
provide load currents up to only a few 
milliamps, to fixed -voltage high -current 
circuits designed around "fixed" 3- termi- 
nal regulator IC's, or to variable- voltage 
high- current circuits designed around 
"variable" 3- terminal regulator IC's. 
We'll look at practical versions of all three 
types of circuit. 

Zener -based circuits 
A Zener diode can be used to provide a 

fixed reference voltage by using the sim- 
ple circuit shown in Fig. 7. In that circuit, 
a current of roughly 5 mA is passed 
through the Zener diode from the supply 
through the current- limiting resistor R. 
The supply voltage, VIN, may be subject 
to fairly wide variations, causing the 
Zener current to vary over a similarly 
large range. So long as VIN is always 
more than a few volts greater than the 
Zener voltage and provided that the Zener 
power rating is not exceeded, that varia- 
tion has only a moderate influence on the 
output voltage of the Zener, which typ- 
ically has an effective output impedance 
of only a few tens of ohms. 

A Zener can be used as a very simple 
voltage regulator, providing maximum 
load currents up to a few tens of milli - 
amps, by merely selecting the value of the 

resistor R as shown in Fig. 8. When the 
designed maximum load current is being 
drawn, only 5 mA flows through the 
Zener: When zero load current is being 
drawn, the Zener passes 5 mA plus the 
full maximum designed load current and 

thus dissipates maximum power: It is im- 
portant to ensure that the power rating of 
the Zener is not exceeded under this no- 
load condition. 

In most practical voltage -regulator ap- 
plications, the Zener is simply used to 
apply a reference voltage to a high -gain 
non -inverting buffer amplifier, which 
then supplies the required output power. 
The simplest example of this type of cir- 
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cuit is shown in the series -pass regulator 
circuit of Fig. 9. Here, Ql is wired as a 
voltage follower, its emitter remaining at 
about 600 mV below its Zener -defined 
base voltage under all load conditions. 
The Zener network provides the base - 
drive current to Ql. That current is equal 
to the output load current divided by the 
current gain of the QI "buffer" stage. 
Clearly, the higher the gain of Ql, the 
better will be the output regulation of the 
circuit. 

One way of improving the regulation of 
the circuit would be to use a Darlington 
transistor in place of Q1. An even better 
solution is to use the op -amp plus tran- 
sistor buffer stage shown in Fig. 10. 
There, the op -amp and Q1 are wired as a 
unity -gain non -inverting DC amplifier 
with a near -infinite input impedance and 
near -zero output impedance. The output 
voltage tracks within a few millivolts of 
the Zener reference value. The safe output 
current is limited to about 100 mA by the 
power rating of Ql. Higher currents can 
be obtained if Ql is replaced with a power 
Darlington transistor. 

The circuit shown in Fig. IO is very 
versatile. It can be made to generate any 
desired fixed voltage up to about 30 V 
maximum by simply using a suitable 
Zener value and ensuring that the unregu- 
lated supply voltage is at least 5 volts 
greater than the Zener value (up to 36 volts 
maximum). 

The circuit can be used as a variable - 
voltage supply by simply wiring a potenti- 
ometer across the Zener, with its slider 
taken to the non -inverting input of the 
3140 op -amp. That op -amp can accept in- 
puts all the way down to zero volts, en- 
abling (for example) a 0-25 volt supply to 
be easily implemented. 

Axed 3- terminal regulator circuits 
Fixed- voltage regulator design has 

been greatly simplified in recent years by 
the introduction of 3- terminal regulator 
IC's such as the "78xx" series of positive 
regulators and the "79xx" series of nega- 
tive regulators. Those IC's incorporate 
features such as built -in fold -back current 
limiting and thermal protection. A wide 
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T1 
12v 

D4 
1N4002 

D3 
1N4002 
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1N4002 

1 C, 
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C2 1N4002 VIN .27 

1 4 
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C 
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o 
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FIG. 11 -A THREE -TERMINAL positive regulator circuit. 
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FIG. 12 -A THREE -TERMINAL negative regulator circuit. 
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T1 
24VCT 
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+12V 

D5 
1N4001 
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-12V 

FIG. 13- COMPLETE 12 -volt, 1 -amp bipolar power supply using 3- terminal regulator IC's. 

range of 3- terminal fixed- voltage reg- 
ulator IC's are available: Standard current 
ratings for those regulators are 100 mA, 
500 mA, I A and 3 A and standard output 
voltage ranges for those devices are 5, 6, 
8, 12, 15, 18, and 24 volts. 

Three- terminal regulators are remark- 
able easy to use, as shown by the basic 
circuits in Figs. 11 -13, which show the 
connections for making positive, nega- 
tive, and bipolar regulated power -supply 
circuits respectively: The IC's shown in 
those examples are 12 -volt units with cur- 

VIN 

18VIUNREG) 

FIG 10 -THIS OP- AMP -BASED REGULATOR gives an output of 12 volts at load currents up to 100 mA 
with excellent regulation. 

rent ratings of 1 amp, but the basic circuits 
are valid for all other voltage ratings, 
provided that the unregulated input volt- 
age is at least 3 volts greater than the 
desired output voltage. 

Note that a 0.27 -µF or greater ceramic 
disc capacitor should be connected close 
to the input terminal of the IC, and a 
10 -µF or greater electrolytic to the output. 
Also note that those regulator IC's typ- 
ically provide about 60 dB of ripple rejec- 
tion, so I volt of input ripple will appear as 
a mere I millivolt of ripple on the regu- 
lated output. 

The output voltage of a 3- terminal reg- 
ulator is referenced to the "common" ter- 
minal of the IC, which is normally (but 
not necessarily) grounded: Most regulator. 
IC's draw quiescent currents of only a few 
mA, which flow to ground via that "com- 
mon" terminal. The regulator output volt- 
age can thus easily be raised above the 
designed value by simply biasing the 
"common" terminal with a suitable volt- 
age, making it easy to obtain "odd- ball" 
output voltages from the regulator. Figs. 
14 to 16 show three possible ways of 
achieving this. 

In Fig. 14 the bias voltage is obtained 
by passing the IC's quiescent current (typ- 
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VIN 

25V -30V 

VOUT 

12V -20V 

C 

C1 C2 
.27 10/50V 

R1 

1K 

GND 

FIG. 14 -A SIMPLE WAY to vary the output volt- 
age of a 3- terminal regulator. 

VIN = 

25V-30V 

VOUT 

FIG. 15- IMPROVED METHOD of varying the 
output voltage of a 3- terminal regulator. 

FIG. 16-TO INCREASE THE VOLTAGE output of 
a 3- terminal regulator, a Zener diode can be 
wired in series with the COMMON terminal. 

VIN= 
18V -25V 

D1 

MJE2955 

FIG. 17 -TO BOOST THE OUTPUT -CURRENT 
capacity of a 3- terminal regulator, an external 
transistor can be used, as shown in this circuit 
that can supply a regulated 12 volts at 5 amps. 

ically about 8 mA) through Rl. This de- 
sign is adequate in most applications, 
although the output voltage obviously 
shifts slightly with changes in quiescent 
current. The effects of such changes can 
be minimized by using the circuit of Fig. 
15, in which the Rl bias voltage is deter- 
mined by the sum of the quiescent current 
and the bias current set by R2 (12 mA in 

this example). If a fixed output voltage is 
required other than the designed value, it 
can be obtained by wiring a Zener diode 
in series with the common terminal as 
shown in Fig. 16, the output voltage then 
being equal to the sum of the Zener and 
regulator voltages. 

The output current capability of a 3- 
terminal regulator can be increased by 
using the circuit of Fig. 17. Resistor R1 is 
wired in series with the regulator IC. At 
low currents, insufficient voltage is de- 
veloped across R1 to turn Ql on, so all the 
load current is provided by the IC. At 
currents of 600 mA or greater sufficient 
voltage (600 mV) is developed across Rl 
to turn QI on, so Ql provides all currents 
in excess of 600 mA. 

Finally, Fig. 18 shows how the pass 
transistor of the above circuit can be 
provided with overload current limiting 
via 0.12 -ohm current -sensing resistor R2 
and turn-off transistor Q2. 

Variable 3- terminal regulator circuits 
We've already seen that the outputs of 

"78xx" regulators can be varied over lim- 
ited ranges by simply applying suitable 
variable voltages to their "common" ter- 
minals, even though these IC's are de- 
signed as "fixed" regulators. If, however. 
you need to vary the output voltages over 
fairly wide ranges, a far better solution is 
to use one of the special "variable" 3- 
terminal regulator IC's, such as the 3I7K 
or the 338K. 

Figure 19 shows the basic variable -reg- 
ulator circuit that is applicable to those 
two devices. Both devices have built -in 
fold -back current limiting and thermal 
protection and are housed in TO3 steel 
packages, the major difference between 
the devices being that the 317K has a 1.5 
amp current rating compared to the 5 amp 
rating of the 338K. 

The major feature of both devices is that 
their "output" terminals are always 1.25 
volts above their "adjust" terminals, and 
their quiescent or adjust -terminal currents 
are a mere 50 microamps or so. The 317K 
has an input -voltage range of 4-40 volts 
and an output -voltage range of 1.25 -37 
volts. The 338K has the same input range, 
but an output -voltage range of 1.25 -32 
volts. 

In the circuit in Fig. 19, the 1.25 -volt 
difference between the "adjust" and 
"output" terminals causes several mA to 
flow to ground through Rl, thereby caus- 
ing a variable "adjust" voltage to be de- 
veloped across Rl and applied to the 
"adjust" terminal. In practice, the output 
of the circuit in Fig. 19 can be varied over 
the approximate range 1.25 to 33 volts via 
Rl, provided that the unregulated input 
voltage is at least 3V greater than the re- 
quired maximum output voltage. Natu- 
rally, alternative voltage ranges can be 
obtained by giving R2 and/or Rl alter- 
native values, but it should be noted that 

VIN - VOUT'12V 

GM) 

FIG. 18- OVERLOAD PROTECTION has been 
added to the circuit of Fig. 17. 

VOUT 

LM317K 

Cl 

ADJ 

R1 

R2 ` C2 

20012 10/50V 

5K 

_-o 
GND 

FIG. 19 -BASIC APPLICATION of a variable -volt- 
age 3- terminal regulator. 
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35V- 
40V 
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1.25V -30V 

Cl 
D1 

+ 1N4002 
C3 10NF 

+ 
C2 

10/50V 

GND 

FI(; 9n-THIS VARIABLE -VOLTAGE regulator 
has ripple rejection of 80 dB. 

for best stability the R2 current must be at 
least 3.5 mA. 

The basic circuit that we just looked at 
can be usefully modified in a number of 
ways. The basic ripple -rejection factor 
(about 65 dB) be increased to 80 dB by 
wiring a 10 -µF bypass capacitor across 
R1, as shown in Fig. 20, together with a 
protection diode connected as indicated, 
to prevent the capacitor from discharging 
into the IC if the regulator output is short - 
circuited. 

A further modification is shown in Fig. 
21. Here, the transient output impedance 
of the regulator is reduced by increasing 
the value of capacitor C2 to 100 p.F; diode 
D2 is used to protect the IC against 
damage from the stored energy of this 
capacitor if an input short occurs. 

continued on page 80 
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PEOPLE WHO PLAY WITH STATISTICS OFTEN 
come up with numbers that speculate on 
how many years out of a person's lifetime 
are spent eating, sleeping, blinking, or 
whatever. I wonder if someone could esti- 
mate how many accumulated years a TV 
technician might spend working on those 
nearly impossible sets, doing things like 
waiting countless hours for those insuf- 
ferable intermittents to break down. The 
figure would be astonishing, I'm sure. If 
we could get paid for all of that time lost, 
even at two bucks an hour, it would be an 

awful lot of money. 
Let's take a look at some case 

histories. 

the 
Tough 
Ones 
Some TV problems can be 
fixed in a matter of minutes, 
with others it can take hours, 
days, or even weeks. In this 
article, we'll take a look at 
some of those "time killers," 
and see how they were even- 
tually set straight. 

FRANK A. SALERNO 

The first involves a Zenith 25KC45 that 
started out routinely enough. The color 
was supposed to be drifting in and out. 
After sitting and watching the set for 
twenty minutes the customer was told that 
on that particular chassis, and others like 
it, the modules have a tendency to develop 
poor contacts. So, the modules were slid 
off and on again in order to re- establish 
the contacts and everything seemed fine. 

A week later the same call came in. 
This time the set had been on for a couple 
of hours when I arrived, and I was lucky to 
catch it in not -so- living black and white. 
The act of merely changing channel 
caused the color to pop back in, and 
nothing could be done to re-create the 
problem. I decided to change the 9 -86 
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module, which carries the bulk of the 

color circuitry, and left confidently. That 
would not be the first time that that mod- 
ule was found to be the troublemaker. 

You guessed it, a few days later another 
call on that set came in. Once again, the 

receiver was in its "black- and -white" 
mode when I arrived. This time, I avoided 

changing channels and instead gingerly 
adjusted the fine tuning. The picture re- 

mained black and white. Slowly, I felt my 
way around inside when suddenly the 

color reappeared -again to stay. 

The 9 -89 module basically contains the 

color- output circuitry, and it usually mis- 
behaves by causing changes in one of the 

primary colors, but still it does process 

the color signal. So I thought it a good 
idea to try a new one. 

The next call really started to get vex- 

ing. There was no doubt about the fact that 
all of the color circuitry was located on the 

two modules already changed. Taking the 

set to the shop, for the time being, was out 
of the question. That's because that type 
of problem has an annoying habit of clear- 
ing up somewhere between there and 
here, so I was determined to do everything 
I could on -site. 

In that set all of the customer controls, 
mounted at the front of the cabinet, are 

returned to the chassis through molex 
connectors. I poked around the wire bun- 
dle leading to the connectors, and for a 

brief moment I saw the color fade out and 

then in again. At last I thought that I was 

beginning to get somewhere, even though 
I was unable to repeat what had just hap- 
pened in that split second. I plugged the 
molex connectors out and in a few times in 
the hope of cleaning their contacts up and 

left once more feeling confident. 
For a week there was no news, but then 

it came. Lost for any more ideas, I was 

forced to pull the chassis. My reluctance 
to do so in the first place was well 
grounded. Once the jig was setup the long 
process of watching and waiting began. 
For days nothing happened while the best 
part of my workbench was being tied up. 

Still, I used some of the time to record 
some measurements. I scoped the input of 
the 9 -86 module and made a sketch of 
what I saw. I did the same with the input, 
as well as the output, of the 9 -89. If and 
when the color finally disappeared I 

would then make some comparisons and 

know where I was losing it. 
But the color doggedly stayed put. At 

one point I was almost ready to give up 

and return the chassis, but I knew that that 
would have solved nothing, so I stayed 

with it, keeping an eye on it as much as I 

could. One day, upon returning to the 

shop after walking out for a few minutes, I 
was happy to see the picture in black and 
white. Quickly I turned on the scope, af- 
raid that at any moment the color would 
pop back in and my chance would be lost. 

Unfortunately, the scope did not tell me 

much. The waveforms were changed 
somewhat; a little crimped in one in- 
stance, slightly distorted in the other, but 
at none of my three test points (see Fig. 1) 

was there a total lack of signal to give me 

the clear diagnosis I was looking for. 
I went back to the wire bundle. There 

was a reaction. The bundle was gently 
pushed to the side, and the color faded 
away. When the bundle was released the 
color came back. Back and forth I went, 
trying to isolate out of this bundle of two 
dozen or more wires which were the most 
affected. Being all wrapped together, they 
all moved together. 

Nevertheless, by using a feather touch 
it started to appear that it was the small 
group of wires leading to a connector atop 
the variac tuner that was the most sen- 
sitive. Moreover, as it turned out, it was 

the single wire going to the AFC terminal 
on the tuner. Tugging slightly on the wire, 
I was able to cause the color to go in and 
out at will. Tightening the connector and 
resoldering it's terminals solved the prob- 
lem. I still don't know why, it being an 
AFC problem, resetting the fine tuner did 
not restore color. 

few times. The results were conclusive so 

the set's tuner was pulled out and sent for 
repair. 

Four days later I reinstalled the tuner, 
held my breath and pulled the switch. I 
lost my breath when the picture began to 
flicker and flash as badly as before. I re- 
traced my steps by hooking up the tuner 
sub one more time. The picture was then 
rock solid. 

It was time to rethink my diagnosis. 
Obviously, it was not the tuner itself that 
was creating the problem, but something 
that was tied into it: B -plus voltages, an- 
tenna transformer, AGC, etc. Taking volt- 
age measurements proved useless since 
the flickers were of such short duration. 
Also, with the picture bouncing so wildly 
there wasn't a stable voltage in the entire 
set. A better idea, I thought, would be to 
substitute each of the tuner feeds. First I 
eliminated the antenna block. Next, I fed 
the tuner external B -plus voltages. Fi- 
nally, when I disconnected the AGC line 
and put a three -volt battery in it's place, 
the picture firmed up (see Fig. 2). So it 
was the RF AGC that was the reason for it 
all. Pushing on, I found the RF -AGC tran- 
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FIG. 1-POINTS A, B, and C were monitored in a hope to find where color was being lost. 

Not the antenna 
Turning to the next case, a Sony 

KVI72O, hooked up to an external anten- 
na, was flickering and flashing badly. 
Now and then the picture would get snow 
and then quickly clear up. Outside, the 
wind was whipping around, and the rain 
was coming down in sheets. It was a per- 
fect day for antenna trouble. 

I grabbed an umbrella and went outside 
to have a look. I circled round and round 
the property looking for the antenna, but it 
was nowhere to be seen. The lead -in wire 
went up alongside one wall of the house, 
but then seemed to just stop at the attic 
window. 

When questioned about it the customer 
was .very vague, saying that there was 
something up in the attic, but he didn't 
know what it was. Well, what it was was 

the antenna, hanging comfortably from 
the rafters, cozy and dry, not being both- 
ered one bit by the swirling storm outside. 

Downstairs again, I removed the exter- 
nal connections and tried the set on it's 
"rabbit ears." The flickering was still 
there so I took the set with me. 

It was now my belief that the signal was 

breaking up in either the tuner or the IF 
strip. By disconnecting the tuner and 
hooking up a tuner sub, I was able to 
stabilize the picture. Wanting to be cer- 
tain, I switched tuners back and forth a 

TUNER 
AGC TRAÑS TRANSISTOR 

FIG. 2-BY BREAKING OFF the AGC at X and 
hooking In a three-volt battery, the source of the 
problem was Isolated. 

sistor to be the culprit. It had an intermit- 
tent junction, causing precisely the 
symptoms of a defective antenna. 

A little luck 
Where would we be, in our business, if 

we couldn't depend on a little bit of luck 
to step in once in a while. An RCA 
CTC53X that I serviced recently was a 

typical case in point, and if it wasn't for 
the lucky break that came along I might 
still be bent over that set, looking for the 
trouble. 

The picture was pulling very badly. I 
studied it for a while, stroking my chin, 
when I came up with a hunch. A similar 
chassis that I had serviced some years ago 
had a thermal condition, causing the pic- 
ture to pull much like this one was doing 
now, but only when it was well heated up. 
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It took several trips to the shop to fix that 
one, it being cne of those nasty now -you- 
see -it -now- you -don't kind of repairs. In 
any case, it turned out, at least that time, 
to be the sync- separator transistor that 
was developing a leak. 

Now, with nothing more than my hunch 
to go on, I changed the transistor, hoping 
to save myself the trouble of hauling the 
set away, but it was not to be. With the new 
transistor in place the picture wiggled 
around as badly as before so the set had to 
go. 

On the bench, I put the scope to work. 
The sync output looked awful, with peaks 
and humps of video tearing into the sync 
level. The sync input looked just as bad. 
In fact, I went farther and farther back, 
looking for a clean signal, but couldn't 
find one. Even at the base of the first video 
amp, where one is accustomed to finding 
nice straight -edged sync tips, the video 
content was rolling up and down into the 
sync, making the whole thing look bent 
out of shape. 

What was going on here? The problem 
was not likely to be in the filter capacitors, 
but maybe it was in the AGC. With my 
voltmeter I went through the whole video/ 
AGC /sync strip, failing to turn anything 
up. They all checked out. After three 
hours of looking, I was still not sure of 
exactly what I was looking for. 

Through it all, I was noticing some- 
thing else besides the pulling. On some 
channels, not all, there appeared to be 
some strange -looking interference super- 
imposed over the picture. That inter- 
ference looked like an odd mixture of 
corona discharge- radiation, ignition 
noise, and barkhausen. What was more, 
when the antenna was removed, instead of 
the blank, snow -filled raster I had ex- 
pected to see, I was getting very dark 
waves of diagonal lines moving across the 
screen. 

Since I was getting nowhere looking for 
the pulling I decided to leave the antenna 
off and hunt for the interference instead. 
Find the cause of that, I thought, and I will 
find the other. With the scope, I began to 
poke around the video section, looking 
for signals, when suddenly, through the 
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FIG. 3 -WHEN THE 180 -kilohm resistor changed 
value, it caused the 680 -ohm resistor to burn 
out, knocking out the horizontal oscillator. 
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corner of my eye I saw a puff of smoke. I 
quickly yanked the plug. What did I do 
now, I wondered. Had I shorted some- 
thing out with the probe? I didn't think so, 
so I decided to try again. 

With the plug back in, I now found 
myself with no high voltage, and the out- 
put tube began to glow red. Working in 
short steps, so as not to blow the tube, I 
found that the horizontal oscillator plate - 
voltage was missing. Now I knew where 
the smoke came from. A 680 -ohm re- 
sistor, supplying B -plus voltage to the os- 
cillator /sync board was burned open. But 
the question of what had happened still 
remained. The ohmmeter told me that 
there was a low reading from the cold side 
of that resistor to ground. Checking fur- 
ther, 1 found what should have been a 180 
kilohm resistor that was now white ash. 
And where did that resistor go? Why, to 
the sync -separator collector! (See Fig. 3.) 

I can only guess at what had taken 
place. The 180 -kilohm unit was probably 
arcing internally, accounting for the 
strange interference. With the antenna 
disconnected, hence no signal, the arcing 
and interference went into regeneration, 
causing the resistor to overheat badly until 
it finally caved in. One thing was certain, 
once it was replaced the picture straight- 
ened out perfectly. 

Why didn't the problem show up in my 
voltage checks? Was it really the removal 
of the antenna that sped things up? I'll 
never know. 

One big headache 
The grandaddy of the marathon inter - 

mittents has got to be the one I ran into in 
Gold Star model CR -820 that I came to 
know so well. It was brought to me having 
sound but no video -just a white raster. 
For several weeks, the customer told me, 
the video had been alternating between 
getting dull and then getting bright, 
flickering and flashing, until it finally 
went out altogether. 

Naturally, by the time I removed the 
back cover, turned on my equipment, 
spread out the schematic, and planned my 
attack, the picture jumped back in and 
stayed that way for the first couple of days. 
Nevertheless, I tucked the set into a cor- 
ner, belly up, and let it play whenever I 
was in the shop. 

I took as my first area of concentration 
TPI2, which was dead center between the 
IC101, which contained the first video 

amp and the IC carrying second video 
amp, IC501. I kept the scope probe hook- 
ed on and waited. 

For days, nothing. A slight flicker here, 
a flash there, contrast might drop a bit, but 
nothing to really sink my teeth in. One 
time I saw the picture fall off about 50 
percent, and the waveform do the same, 
but both quickly recovered. IC501 was a 
plug -in unit and easy to replace so I went 
for that one first. Even though it was past 
TP12 there was the chance that it was 
loading the signal down. 

I thought I had it. For days the set 
worked fine. I buttoned it up and prepared 
to call the customer to arrange for pick- 
up, only to see the flickering return the 
next time I tried it. So, it wasn't that IC. 
Perhaps it was the other. Belly up again, 
scope connected, the wait was on. Occa- 
sionally the symptoms turned up briefly, 
but whenever I moved the scope lead over 
to another point the picture would lock in 
place for the next couple of days. After 
two weeks of that, the picture finally 
reached a point where it settled down for 
good. 

It was time to let go, I thought. I would 
have the customer take the set home, live 
with it until such time when it would quit 
for good, and make it a little easier to 
repair. Meanwhile I clipped a memoran- 
dum to the schematic for future reference, 
reminding me that I had a feeling that the 
video was being lost somewhere between 
IC101 and IC501. What meager measure- 
ments I was able to come up with led to 
that conclusion. Between them, as shown 
in Fig. 4, were a small coil, a tuneable 
transformer, and TPI2. 

The decision to call the customer hav- 
ing been made, I turned the set on for one 
last try. That's right- flickering and 
changes in contrast. In anticipation of 
that, I had soldered a tiny pigtail wire to 
the output of IC101 so that I would have 
something to hold onto with the scope 
probe. That done, I was ready for some 
more waiting. 

It took two more days before I saw the 
contrast drop appreciably. The scope pat- 
tern stood firm. As had happened so many 
times before, the moment I moved the 
probe the picture went solid. Once again, 
it stayed that way for days. 

It was the end of a long and exasperat- 
ing week. The set was playing well, the 
scope face steady and bright. I started to 

continued on page 77 
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HOBBYCORNER 
Telephones and lines 

EARL "DOC" SAVAGE, HOBBY EDITOR 

NOW THAT THERE ARE SEVERAL TELE- 
phone companies instead of just one with 
which to deal, there seems to be increased 
interest in how telephones work and how 
to work on them. You may want to do 
some extra reading on the subject. 

William Bass (SC) has asked how he 

can check his telephone equipment. Like 
many of us, William has bought his own 
phone since the "divestiture" of AT &T in 
January. He foresees a potential problem 
when he has a breakdown in service. That 
is, when the telephone company comes to 
repair his line, he gets a large service 
charge only to be told that the trouble is in 
his phone (which they don't repair). 

Well, it could happen just that way, and 
that would be embarrassing -to say 
nothing of the expense. Contrary to your 
suggestion William, we would not advise 
you to stick test equipment on the phone 
company's line. There is too great a 

chance that you will create a problem that 
is even worse than the one you already 
have. However, you can do the job without 
any test equipment at all. 

The way to go about it is to try another 
phone on your line. At present, you can 
buy a neat one -piece phone with a saddle - 
type holder for about $10. Not only does 
one of those phones make a good exten- 
sion; but with two in the house, you can 
disconnect them one at a time and use it to 
see if the problem is in the line or the 

AN INVITATION 
To better meet your needs. "Hobby 

Comer" has undergone a change in 

direction. It has been changed to a 
question- and -answer form. You are 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. Well 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 
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phone itself. It is highly unlikely that two 
of them would go bad at the same time, 
barring a lightning strike or something 
equally catastrophic. And even then, you 
could check against such a coincidence by 
disconnecting one of your phones and try- 
ing it out at a friend's house. 

"Half" digits 
Along with others, Robert Reiter (NY) 

has asked about the "1/2" in display de- 
scriptions that say 31/2 or 41 1z digits. That 
can be confusing, especially when you 
first run into it. However, it certainly does 
not mean that you literally have half of a 

digit. Let's look at an example. 
Say, for instance, that a 12 -hour clock 

has four display modules as shown in Fig. 
l -a; the left -most digit never displays any- 
thing higher than a 1. That is, it is either 
blank or 1 -never 2, 3, and so on. There- 
fore, that left digit need not contain all the 
normal segments. If the digit has only the 
two segments to make a 1, the clock is said 
to have a 311 -digit readout. The "1" sim- 
ply means that some of the segments of a 

digit are missing. Another example would 
be a digital meter; the left digit may be 
able to display + 1 and -1 but no higher 
or lower number (Fig. I -b). It, too, would 
be called a half digit. On the other hand, if 
the left position has all the segments (see 
Fig. l -c) so that it could be used in a 24- 
hour clock, for example, the clock has a 4 
digit readout. That's all there is to it. 

Measuring capacitance, inductance 
Every electronics hobbyist is sure to 

need some type of test (measuring) instru- 

ment at one time or another. While, some 
of you may be satisfied with just a VOM, 
most of us have additional instruments 
and would like to have others. The more 
you are able to check and test and mea- 
sure, the more likely you are to end up 
with successful projects. 

Having a variety of test equipment does 
not guarantee success, but it does help. 
And that can save you a great deal of time, 
too. Few things are more frustrating than 
having a project fail because of a compo- 
nent that looks good but is open, shorted, 
or out of tolerance. It is good to be able to 
check components one by one whenever 
necessary. 

Test instruments can cost a bundle once 
you get beyond the basics. And if you are 
like me, you are attracted to instruments 
that have more than one use: It's like kill- 
ing two birds with one stone, so to speak. 
That's why I am going to give one answer 
to two different questions. 

Robert Blackwell (MD) wants to deter- 
mine the inductance of coils, and Winston 
Jones (GA) is looking for a way to mea- 
sure the value of capacitors. If my original 
interest in electronics had not been in ra- 
dio, I might have recommended the tradi- 
tional instruments for such applications. 
However, why don't you guys use a Grid 
Dip Meter (GDM)? 

Not least among the many uses of that 
instrument is the measurement of induc- 
tance and capacitance. You are, of course, 
aware that when a capacitor and a coil are 
connected in parallel, they have a resonant 
frequency (1). (That's how radios are 
tuned.) A GDM will enable you to mea- 
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New for our readers....A mailorder source of software for Atari 400, Atari 800, IBM P C, Commodore VIC -20, 
Apple II, and other personal computer systems. 

IBM PC 
FLIGHT SIMULATOR by Mi- 

crosoft List S49.95. Our price 
$43.00. Highly accurate sim- 

ulation of flight in a single -engine 
aircraft. Working instruments. 
Out the window graphics. Real - 
time flight conditions. (IBM P C. 

64k. color graphics, disc) 

EASYWRITER II by In- 
formation Unlimited ... List 
5350.00. Our price ... 

$300.00. Turns your com- 
puter into a word 
processor. You see every- 
thing on the screen. There 
are no imbedded com- 
mands. (IBM P C. disc) 

DEADLINE by In- 
focom ... List $49.95. 
Our price ... $43.00. A 
locked door A dead 
man. You have 12 

hours to solve the mys- 
tery. One false move. 
and the killer strikes 
again. (IBM P C, 48k, 
disc) 

ALGEBRA, Vol. 1 by Edu- 
ware .. List $39.95. Our price 
.. $34.00. A first year algebra 

tutorial covering definitions. 
number line operations, sets. 
etc. (IBM P C. 48k, color 
grpahics. disc) 

MICROCOM MICRO TERMINAL by 
Microcom List 594.95. Our 
price _. $83.00. Allows ac- 
cess to remote mainframes 
and minis, information data 
banks, and other personal 
computers. (IBM P C. disc) 

PC TUTOR by Comprehen- 
sive Software List $79.95. 
Our price $69.00. Interactive 
program teaches you how to 
use your IBM Personal Com- 
puter. including hardware and 
software. (IBM P C. 64k. disc) 

PL TUTOR 

APPLE 
PRISONER2 by Interactive 

Fantasies . List $32.95. Our 
price .. $28.00. Escape is 
hardly possible. The island 
keeps you under surveillance. 
Just try and get outs (Apple II. 

48k. disc) 
Pi PRISONER2 by Interac- 
tive Fantasies . List $39.95. 
Our price .. $34.00. (Atari 
disc) 

THE MASK OF THE SUN 
by Ultrasoft Inc _ List $39.95. 
Our price ... $34.00. An ani- 
mated adventure through a 

series of hi -res screens. An 
ultimate adventure challenge. 
(Apple II. 48k. disc) 

MASTERTYPE by Lighting 
Software .. List $39.95. Our 
price .. $34.00. A typing in- 
struction system in an exciting 
hi -res game format. Learn to 
type while battling waves of 
attacking enemy words (Apple 
II, 48k 64k, disc) 

THE GRAPHICS MAGI- 
CIAN by Penguin Software 
List $59.95. Our price ... 

$53.00. Make your own ani- 
mated graphics. Handles up to 
32 independent objects. 
Stores hundreds of color pic- 
tures. (Apple II. 48k. disc) 

RENDEZVOUS by Edu- 
ware ... List $39.95. Our price 
... $34.00. In four phases, sim- 
ulates an actual space -shuttle 
flight from Earth Liftoff through 
Orbital Rendezvous and Ap- 
proach to Alignment Docking 
with a space station. Hi-rez 
graphics (Apple II, disc) 

SAT WORD ATTACK 
SKILLS by Eduware .. List 
$49.00. Our price ... $43.00. A 

tutorial for mastering vocabu- 
lary, deciphering new or 
unfamiliar words, and taking 
tests. (Apple II. disc) 

.. 

COMMODORE VIC -20 
PIPES by Creative Software 

List $39.95. Our price 
$34.00. Connect a pipeline 
from the water supply tank to 
every house. Watch out for 
leaks. Use as little pipe as 
possible 5 skill levels. (Com- 
modore VIC -20 cartridge) 

[ 1 SHAMUS by Human En- 
gineered Software _ List 
$39.94. Our price . $34.00. 
Only you can stop the Shad- 
ow's mad reign of terror. Two 
levels with 20 rooms each. A 
joystick challenge. (Com- 
modore VIC -20 cartridge) 

HOUSEHOLD FINANCE 
by Creative Software List 
$17.95. Our price $15.00. 
Home utility program records 
and analyzes your monthly in- 
come, expenses and budget in 
16 categories. (Commodore 
VIC -20 tape cassette) 

n HOME OFFICE by Creative 
Software List $29.95. Our 
price .. $25.00. Combines 
VICPRO. a flexible and effi- 
cient word processor with 
VICDATA a powerful and so- 
phisticated information storage 
and retrieval system. (Corn - 
modore VIC -20. cassette tape. 
8k additional memory required) 

ATARI 

SIMMA!/It 
COiMMAIIOR 

SUBMARINE COM- 
MANDER by Thorn EMI _ List 
$49.95. Our price $43.00. A 
submarine patrol simulator to 
hunt and destroy enemy ships. 
9 skill levels. Plug -in cartridge. 
(Atari Cartridge 400 800) 

APPLE 
MINER 2049 by MicroLab 

List $39.95. Our price 
S34.00. Chase into a Ura- 
nium mine thru 10 levels of 
traps and capture Yukon 
Yohan. Scale ladders. jump 
from moving platforms, and 
win-if you can. (Apple II. 

48k. disc) 

IL 

Number of items ordered n 
Total Price of Software 

Radio -Electronics Software Store 
200 Park Avenue South 

New York, NY 10003 

$ 

Sales Tax (NY State Residents Must Include) 

Shipping ($2.00 per item) 

TOTAL ENCLOSED (Sorry. No COD's) S 

Name 

Address 

City State ZIP 

SORRY - NO CREDIT CARD OR COD ORDERS 
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ON THE COVER 
Sinclair started many revolutions: He was first with pocket 
calculators and flat -screen TV's. But perhaps he'll be best 
remembered for the first under -$100 computer: the ZX81/Timex 
Sinclair 1000. He is trying to start a new revolution with the Sinclair 
QL -an office computer for less than $500. The QL comes 
equipped with 128K RAM, two micro -sized tape drives, and an 
RS -232 serial port. Integrated software- word -processing, 
spreadsheet, database, and graphics programs -is also included. 
ROM -resident SuperBASIC is standard as well. We'll take a look at 

the machine in detail, starting on page 5. 

COMPUTERDIGEST 
THE NEW SINCLAIR QL COMPUTER... 

ARE PRINTING BUFFE.1S 
FOR YOU? ?? 

COMMLNICATIONS 
SOFTWARE.... 

JULY I984 - ComputerDigest 3 
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EDITORIAL 

WHY DO YOU READ? 

Most of us read so that we can learn. When we find an article in a 
magazine that interests us, we read it in the hope that we'll pick up a bit of 
information that we didn't have before. Naturally, we have to be particular 
about what we want to learn about -we can't spend our entire lives 
reading. So we select those magazines that deal directly with our own 
specific fields of interest. Since we cannot read everything, it becomes 
important that we be selective about who our "teachers" are. 

As we all know, there are a great many computer -oriented magazines 
available. Almost everybody that owns a computer gets a "great" idea for a 

new computer magazine, and thinks it's the best thing to come down the 
pike since the invention of sliced bread. Some of those ideas are indeed 
worthy. Some of the magazines that result will actually last. And some will 
soon fall by the wayside. How do you select which ones to read? 

One of the tests that you can apply, is to look at what magazine editors call 
a "masthead." That's where they list the names of the people responsible for 
the publication you are reading. We're rather proud of our masthead, from 
the publisher right through all of the staff. Those people have been in 
electronics publishing almost since they learned to write, have worked their 
way, through the ranks, to the positions they now hold -accumulating years 
of experience in computers and electronics in the process. 

The people who actually write our articles are also experts. (Many of the 
names, you'll notice, are not new) They've been writing for many years, and 
most of our writers are employed in responsible positions at some of the 
top companies in the computer field. They know what they're talking about, 
and have learned how to communicate that information in the written word. 

What I'm trying to tell you is that ComputerDigest is a professionally - 
developed publication; it's written, edited, and published by professionals 
for you. We want you to get the most out of it. All you have to do is read it! 
And by all means, let us know what you think. 

BYRON G. WELS 

EDITOR 
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On the modern world of electronics and 
microcomputers there are a number of innovators and 
inventors who keep developing ideas that 
revolutionize the industry. One of those innovators, 
whose contributions will continue to be felt for years is 

Clive Sinclair. In the early 1970's, he took advantage of 
the four -bit microcomputer technology that was then 
coming to the fore and developed the first pocket 
calculator. If that were not enough, later in the 1970's, 
he was credited with developing the first miniature, 
flat- screen television set. 

In 1981, Sinclair, ever the innovator, apparently looked 
at how far the cost of the microprocessor had fallen 
and decided the time was ripe for a low -cost personal 
computer. Thus, the ZX80 was born-the first 
computer under $200. By using a membrane keyboard, 
plastic case, and a very compact operating system, the 
price of the computer could be kept down. Sinclair's 
next machine, the ZX81 could be sold for even less -it 
was the first $100 computer. One of the reasons that it 
could be sold so cheaply was that it contained only 
four ICs -the Z80 microprocessor, a 2K RAM IC, the 8K 
operating system, and a custom IC that took the place 
of 14 TTL IC's that were in the ZX80. 

Other companies soon realized the potential market 
for low- priced computers. Commodore Business 
Machines, Texas Instruments, Atari and a host of other 
companies all began to produce machines that 
eventually brought true computing power to home 
users at well below $200 in cost. 

By the end of 1982 and into 1983, the battle in the 
home computer marketplace became so intense that 
most of the major manufacturers involved in the dog- 
fight fell by the wayside and pulled out of the 
business. Texas Instruments dropped out, as did Mattel 
Electronics, and Atari suffered major reverses. Even 
Timex (which had taken over the distribution of the 
ZX81 in the U.S.) pulled out, leaving the field to 
Commodore and Radio Shack. 

Despite that, Sinclair proved his point: He showed 
that microcomputers could be low -cost devices and 
provide average people with real computing power. 

Sinclair does it again 
Now that 1984 is half over, it looks as if Sinclair has 

done it again, but this time in a higher part of the 
computer spectrum, the desktop segment. Sinclair 
Research Ltd. (50 Staniford Street, Boston, MA 02114) 
has developed a home /business microcomputer -the 
Sinclair QL (Quantum Leap) shown in Fig. 1. The 
machine includes two breakthroughs in the less - 
than -$500 category. 

The first breakthrough in this $499 small system is its 
microprocessor: a member of the powerful Motorola 
MC -68000 series with its 32 -bit internal architecture. 
The second breakthrough in the less- than -$500 
category is the use of integrated software. The QL is 
supplied with a word -processing a spreadsheet, 
database, and graphics programs. We'll look more 
closely at the software in a few minutes, but right now 
let's look at what's inside the QL. 

The 
Sinclair 
L 

Sinclair started a revolution with his low - 
priced ZX80 and ZX81 computer. Will his 
new Sinclair QL have a similar effect on 

the business -computer market? 

MARC STERN 

FIG.I -THE NEW SINCLAIR IL: at just $499, a "quantum" 
leap in computing performance and designed for the serious 
home, business or educational user. 

The MC -68008 microprocessor 
After all the media attention given to the Apple 

Macintosh microcomputer, you've doubtless heard of 
the MC -68000 microprocessor. But you probably 
haven't heard about its variants, which include the 
68008. 

The 68008 is a 16 -bit microprocessor with an 8 -bit 
data bus. Why did Sinclair go with that device? Most 
likely because it is cost effective. It has the benefits of a 

32 -bit internal architecture. But because of its 8 -bit data 
bus, you can use byte -wide memories and peripherals. 
Bus multiplexing is not necessary, as it is with some 16- 
bit microprocessors. All those factors help to reduce 
the cost of a system. The memory- addressing capacity 
of the 68008 is 1 megabyte. 

The hardware 

One of the most impressive features of the QL is its 
size. That a computer this powerful can fit in a 53/8 by 
13/4 by 183/4 -inch unit that weighs about 3 pounds is 

amazing. 
Sitting on the QL system board are four Sinclair - 

designed semi -custom ICs, as well as the 
microprocessor itself. The first IC, dual- sourced by 

JULY 1984 - ComputerDigest 5 
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Plessey and Synertek, controls the display and memory; 
the second, dual- sourced by NCR and Synertek, 
controls other major system -level functions including 
the Sinclair Microdrive tape -storage units, local area 

network and RS -232C transmission, and the third and 
fourth, made by Ferranti, provide analog functions 
required by the Microdrives. 

Standard in the QL is 128K of RAM, which is 

expandable externally to 640K via a plug -in cartridge 
available from Sinclair. As shown in Fig. 2, the cartridge 
plugs in at the left -hand side of the 65 -key keyboard. 

The keyboard features five special -function keys, as 

well as separate cursor -control keys. One drawback a 

user may find is the lack of a separate numeric keypad 
on the QL, you must use the number keys at the top of 
the keyboard. The Microdrives are found at the far right 
of the keyboard. 

FIG.2 -THE NEW SINCLAIR OL shown with a prototype of the 
forthcoming OL 0.5megabyte RAM pack, connected via the 
OL's internal expansion slot. 

The QL provides two built -in Microdrive units for 
mass storage. Those tape drives are similar in concept 
to the tape storage units used in other systems such as 

the Coleco Adam. Each tiny tape that is inserted into 
the drive unit-as shown in Fig. 3 -has a storage 
capacity of 100K. Those read -write drives have an 

access time of 3.5 seconds and a program -loading rate 
of up to 15 kilobytes -per -second. That's not nearly as 

fast as a disk drive, but its a great improvement over 
cassette -tape storage. 

The QL comes with a ROM -resident version of the 
BASIC programming language called Sinclair 
SuperBASIC, as well as the QDOS tape- operating 
system. It is all contained in 32K of ROM. 

However, this isn't all that you will find in the QL 
system. The QL also uses a second processor -the 
Intel 8048 -to handle keyboard I /O, sound, RS -232C 
reception and real -time clock functions. The inclusion 
of the second processor means that the 68008 doesn't 
have to handle housekeeping chores, as well as data - 
crunching and can thus devote its full capability to 
handling data. 

The QL's video display capabilities are as good as 

many higher -cost microcomputers on the market. It 
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features built -in high -resolution graphics capability - 
512 by 256 pixels in eight colors -and allows the user 
the flexibility of employing either a dedicated color or 
monochrome monitor or a home television set. Part of 
the QL's memory serves as dedicated video RAM: 32K 

FIG.3- INSERTING THE MICRODRIVE cartridge in the Sin- 
clair QL. 

(about 8 pages) of memory, are dedicated to video 
memory locations. That means that each point on the 
screen is addressable and has a corresponding 
location in memory so it can be instantly updated or 
manipulated by an applications program. The QL 
normally displays the industry- standard 80 columns by 
25 lines on a dedicated monitor and it offers you a 

choice of character sets. When it is used with a 

television set, its display is 40 to 60 columns, 
depending on the software used. 

The preceding feature shows the impact the QL is 

likely to have on the computer market. Like its little 
relative, the ZX81 that is still being offered by Sinclair, it 

will prove to computer users that a computer doesn't 
necessarily have to cost a bundle to be a "real" device 
and not a toy. The ZX81 showed it in the low -end of 
the market, while the QL will show it in the desktop 
arena. 

The QL also contains nine peripheral /expansion 
ports. They include one internal expansion port; one 
microdrive expansion port; a ROM cartridge port; two 
ports which can be equipped to handle serial 
interfaces; a local area network port, and two joystick 
ports. Also included is an RGB- output port and the RF 

(TV) output. 

The software 
As was noted earlier, the QL is aimed at the business 

or home user with sophisticated needs and comes 
with a standard set of integrated programs that were 
developed over a period of 18 months by Psion. The 

applications include comprehensive word -processing, 
planning, information handling, and graphics capability 
that are integrated in style, structure, design and in the 
sharing of information. 

The applications -QL Quill; QL Abacus; QL Archive, 
and QL Easel -all run under the QDOS operating 
system that is built into the system's ROM. QDOS, 
developed by Sinclair, has a number of features that are 
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only available on a microprocessor as advanced as the 
68000 series. For instance, because it is capable of 
handling a great deal of data very quickly- depending 
on the timing and system resource sharing 
requirements -it can have two or more applications 
resident at one time, although only one of them can be 
active at any moment (it's still a single -user system, after 
all). That allows you to have a degree of multitasking 
capability (handling two tasks at nearly the same time). 
For instance, let's say you were receiving a file upload 
from another QL user, while you were processing text. 
Because the system is so capable, you could halt the 
word -processing program, bring up the file transfer 
program, and begin the transfer. Then, you could go 
back to your text -processing program as the file was 
transferred in the background and you could continue 
working. Or, you could just leave the file- transfer 
program up in the background and another user could 
call you and leave the file while you were doing 
something else. 

As in everything, though, there is a catch and that is 

the more you ask the system to do, the more RAM you 
need and thus it's quite likely, although the company 
doesn't indicate this, that you need the full 
complement of RAM for the QL (640K). That is because 
multitasking -even for a single -user is still a memory- 
hungry function. The resident programs and the data 
that might be manipulated, input or output, all require 
their fair share of RAM. 

QDOS also contains a time -sliced priority job 
scheduler, as well as display handling for multiple 
screen windows (here's where the dedicated video 
RAM becomes especially important because you can 
manipulate it separately and it shouldn't detract from 
the overhead needed by other functions). Finally, 

because of the nature of the operating system and the 
QL, QDOS provides device -independent input and 
output. 

Also contained within ROM is Sinclair SuperBASIC, a 

good implementation of the standard programming 
language. It features procedure structuring; 
extendability, including syntax; a clean machine -code 
interface; equal capability for strings and arrays; a full - 
screen editor, and full error -handling facilities. Since it is 

an interpreted, rather than a compiled language -the 
system must interpret the source code before it can be 
used -it tends to be slower than a compiled language, 
which is written directly to machine code through a 

compiler routine. However, interpretation speed is 

independent of the size of the program, so you have 
fairly fast program execution. Finally, as in other 
advanced implementations of BASIC, the operating - 
system facilities are accessible from BASIC. 

As for the rest of the software available which 
operates under QDOS, the key tenet is usability. The 
software has been designed to make the word - 
processing, spreadsheet, database and graphics 
capabilities available and usable by people with no 
prior training. 

That has been achieved by using several interesting 
concepts: pyramidal; "do- and -see," and "inform and 
decide." The pyramidal structure of the software takes 

you directly to the most commonly used facilities. It 

enables even the most inexperienced person to 
perform useful tasks immediately. And, as you become 
more experienced with the software, you can make the 
software do more things. 

At all times, the software is "do- and -see." In other 
words, it takes a totally interactive approach and the 
visual effect is immediately displayed in the video 
device. For example, the screen always shows exactly 
what will be output to a printer or plotter. There are no 
special control characters needed to indicate various 
type fonts. Instead, the type font itself is shown. In 

other programs, the only indication of a change in 

typeface is a special screen symbol. 
Finally, the software is self -documented. 
Throughout the programs, comprehensive 

information on the current status and on available 
actions are displayed. Continuous prompting is 

directed at the current action being pursued. In 

addition, a comprehensive help function is available in 

all the packages at all times. 
The integrated software package allows you full text - 

processing capability, as well as spreadsheet 
functionality. Further, it allows you to create and 
manipulate data in a database and it allows you to 
combine all of the data created into a graphics display. 

What does that mean? Suppose you had a report 
you had to file that needed inputs from a text - 
processing program; as well as financial data, and other 
information contained in a database. With an integrated 
program, you can integrate the text with spreadsheet 
financial information and database data into a final 
report and you can also integrate the graphics you 
need to complete it. Then, if you decide to change 
something, the report is automatically updated. Isn't it a 

nice feature? That means you don't need filtration 
programs and programs that make one data file 
compatible with a second or third program and it 
makes your operation more efficient. 

The key to this functionality is a common file 
structure that allows data created under one program 
to be used by another, which the QL software does. 

The future 
As you can see from the foregoing, the Sinclair QL is 

a powerful machine and it shows that you needn't pay 
a high price for a high performance machine. That is 

just what the ZX81 did and it's quite likely that is what 
this new machine will mean. 

The inexpensive pricetag shatters the mystique of the 
computer marketplace where a high price was equated 
with quality and functionality. The QL, with its 
advanced microprocessor, graphics capability and 
advanced software, has both quality and functionality, 
but in a price that is lower than $500. And, it offers 
users one feature that is a costly add -on in many 
systems, the ability to tie into a Local Area Network or 
LAN. The LAN has been touted as the gateway to 
information sharing in the electronic office of the future 
and it shows that Sinclair's thinking is on that office. He 

aims at giving people a quality alternative for a 

reasonable price.44CDP 
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PRINTING BUFFERS 
No, you don't have to sit there and glare balefully at your computer 
while you wait impatiently for the printer to play "catch-up." 

HERB FRIEDMAN 

Pithy sayings and cliches are endemic to all aspects of 
life and we have our share of them in electronics. The 
radio amateurs have "If you can't hear 'em you can't 
work 'em." Generations of hi -fi enthusiasts have had 
"The system is only as good as the weakest link" 
drummed into their ears for years. Computerists have 'A 
computer is only as fast as the slowest peripheral." 

Among the very slowest of peripherals is the printer. 
While the computer is all set to zip through a 

monstrous database in seconds, the printer is putting it 

all on paper a letter at a time, tick, tick, tick tick. 
And during the time when the printer is doing its 

tick...tick,..tick, the computer sits idle, waiting for the 
printer to stop. 

Depending on the printer's inherent speed, the idle 
time can be enormous. For example, consider a 3000 - 
word document, which represents 12 pages of text, 25 
lines- per -page, 60 characters -per -line -the defacto 
standard American business format. One of the 
modem competitively- priced matrix printers can zip 
along at about 80-120 characters -per -second. This 
sounds like Superman speed, but first, to create 
enhanced characters the speed is cut approximately in 
half, so at best we have 60 characters -per -second, 
which is 10 words, or one full line of print per second. 
Exclusive of paper feed or changes, 3000 words will 
take a minimum of 5 minutes to print. Not bad, you 
could most likely wait 5 minutes to use the computer. 

But you don't want your letters to appear 
computerized by having matrix characters, so you use a 

letter -quality daisy wheel printer. A competitively 
priced daisy printer delivers about 12 characters -per- 
second. Now we have a whole new ballgame as they 
say. At 12 characters -per -second, not even allowing for 
changing the paper or the slower carriage returns and 
linefeeds it will take 25 minutes to print 3000 words, 
and that's a lot of time for a computer to be out of 
service just to print a document. 

The spooler 
One of the earliest schemes to free the computer 

from serving as a storage bin for the printer was 
something called a spooler, spooler being an acronym 
for "Simultaneous Peripheral Operation On- Line," which 
in plain language means that disk drives and printers 
can be operational while a program in memory is 

active with some other function. For example, the 
spooler might be printing your thesis on perpetual 
motion while you're composing a letter to the local 
utility complaining about an electric bill for $1000 
during the month you were away on vacation. 
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FIG. 1 -THERE ARE AS MANY s000ler software versions as 
there are word proccessors. Most of them work this way. 

While there are probably as many versions of spooler 
software as there are word processors, they all more or 
less work as shown in Fig. 1. The spooler loads itself 
into high memory. When the computer "looks up" at 
the top of memory it sees not the actual top of RAM 
but the bottom of the spooler. Assuming the computer 
has 64K RAM, if the spooler requires 10K the computer 
has only 54K RAM available for the user and the 
computer "sees" 54K as being the top of RAM. 

The spooler functions as a pass -thru for blocks of 
data from the disk to the printer. If the keyboard is 

activated it takes preference: the spooler holds off 
calling for a block of information and the computer 
functions normally; the user can then utilize user RAM 
for just about anything else. 

Programs or functions in the user RAM are said to be 
in the foreground; the spooler function is said to be in 
he background. Only when the foreground is inactive is 

the background permitted to operate. Actually, 
because of the small buffer usually built into the printer, 
and a small buffer of perhaps less than 1K in the 
spooler (or even\larger), the user rarely realizes its all 
happening in fits and starts. With a well -written spooler 
it's almost impossible to detect any interruption in the 
printer's throughput even though activating the 
keyboard might delay the spooler by as much as three 
seconds. 

Spooling is sometimes built into word processing 
software so the user doesn't have to twiddle his or her 
thumbs waiting for the printer to finish. With a software 
spooler the printer goes it's merry way -as slow as it 
wants -while the user powertypes through another 
document. The only thing the user cannot do is access 
the disk system while the spooler is active. That is not a 

problem if you're using the foreground to build a 
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spreadsheet for disk storage after the background 
spooling is finished, or if you plan to use only non -disk 
functions until the printing is finished. But, if your 
foreground task involves the disk system, something's 
got to give. If you're boilerplating a document and the 
pre -written paragraphs are going to come from disk, 
the foreground and background tasks are usually going 
to be mutually exclusive. The few spoolers that can 
time -share the disk system generally take up so much 
RAM there's little remaining for the foreground task. So 

there must always be a compromise of sorts as long as 

the spooling is done through software. 

Hardware spoolers-the printer buffer 
When there's no room for compromise, when you 

want to print and yet have full access to the disk 
system, you must totally divorce the printing function 
from the computer. That is done with a hardware 
spooler, an electronic device usually called a "printer 
buffer," or a "printer controller," or a "printer optimizer" 
To avoid confusion, we'll refer to all of the hardware 
devices as a printer buffer regardless of what it's called 
by the manufacturer. 

The basic concept of a printer buffer is a 4- terminal 
black box full of RAM (memory) which is controlled by 
its own internal CPU (Central Processing Unit). Two 
input wires connect to the output printer port of the 
computer, the remaining two output wires connect to 

FIG. 2 -BLOCK DIAGRAM SHOWS the physical arrangement 
and interconnections of the printer buffer. 

the input of the printer. The physical arrangement is 

shown in Fig. 2. The internal structure of the buffer is 

such that, to the computer, it appears to be a printer, 
while to the printer the buffer appears to be the 
computer. 

When the computer is given the command to PRINT, 

it dumps to the buffer, filling the buffer's RAM with a 

mirror image of the signals intended for the printer. 
Understand this point very clearly: The buffer does not 
receive a mirror image of the computer's RAM; ratherr it 
receives what is intended for the printer. The data 
stored in the computer's RAM is what determines the 
signals sent to the printer, but it is not necessarily the 
same. 

Generally, the buffer outputs immediately to the 
printer, which thinks it's getting data from the computer. 
In a matter of seconds -the precise time depending 
on the amount of data to be transferred from the 
computer to the buffer -the computer has completed 
its dump and is free for any other use. The printer 
chugs along doing its own thing at its own speed using 
the data from the buffer; it no longer has any effect on 

the computer. 
Now its entirely possible that the data in the 

computer exceeds the RAM available in the buffer; you 
could have a buffer with 16K RAM while your 
document takes up 18K in the computer. In this 
instance, the buffer busies -out the computer until there 
is free RAM available in the buffer. 

It works this way: As shown in Fig. 3, when the 
buffer's RAM is full, the buffer sends a "busy" signal 
back to the computer through the handshake 
connection in exactly the same way as the printer 
would stop output from the computer. The memory in 

the buffer is arranged in an overwrite stack, that is, it 
fills from memory location 0000 and transmits to the 
printer from 0000. As data in RAM is sent to the printer, 
the RAM is considered empty and available for new 
data. After a predetermined block of RAM is free the 
busy signal to the computer is lifted and the free RAM 
is loaded with fresh data. As soon as the buffer's RAM 
is full the computer is busied -out until another block of 
free RAM is available for data storage. Meanwhile, the 
buffer's CPU is working its way through the stack. When 
it gets to address 16K it returns to 0000 and sends the 
new data, once again moving down the stack through 
the fresh data. Again, when a sufficiently large block of 
RAM is cleared, the busy is lifted and the computer fills 
the free RAM. 

FROM 
COMPUTER 

0000 

11111 
11111 
11111 
11111 
11111 
11111 

(4FFF) 16K 

RAM 
READ 
SELECTION 

BUSY OR 
PRINTER BUSY TO BUFFER OUTPUT 

HANDSHAKE TO 
COMPUTER 
FROM BUFFER RAM 

FIG. 3 -WHEN THE BUFFER'S RAM IS FULL, the handshake 
connection sends a "busy" signal back to the computer. 

When the computer dumps the remainder of i :s 

data, it is free for another purpose even though the 
buffer is still feeding the printer. So as you see, when 
the data in the computer's RAM exceeds the capacity 
of the buffer's RAM it might take somewhat longer than 
a few seconds to free the computer, but it won't be 
much longer. Using our previous illustration of 18K of 
computer data with a 16K buffer, we have 2K of data 
that cannot be be accommodated by the buffer in the 
initial "fill." The printer runs at, say, 60 -bps (bytes per 
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second). It will take, therefore, an additional 33 
seconds for the buffer to release the computer. 
Actually, 33 seconds is a "nominal value" because the 
printing commences the instant the buffer's RAM starts 
to fill, the printer doesn't wait for the RAM to fill. On 
the other hand, a buffer generally makes its free RAM 
available to the computer in blocks: it might well 
accept output from the computer when the first "page" 
of 256 bytes is free, or 512 bytes,or 1024 bytes, or 
whatever its designed to accept as a block of data. 

That is really a worst -case scenario because rarely 
does the computer's stored data exceed the buffer's 
RAM. In general, few documents exceed 12K bytes, the 
equivalent of 8 pages of double spaced text at 250 
words -per -page. Those who consistently work with 
larger documents will not use a 16K buffer. More likely, 
they will use a 64K buffer, which exceeds the total user - 
available RAM of an 8 -bit computer. (In this instance 
"user- available" means the RAM not used for the 
computer's operating system and the foreground 
program.) For example, one of the popular word 
processors for 64K computers leaves slightly less than 
30K available for text storage, so the most the buffer 
will have to accommodate is 30K of data. 

A PRINTER BUFFER, the Microbuffer is from Practical Pe- 
ripherals (31245 La Baya Drive, Westlake Village, CA 91363). 

The second computer. 
Though we speak in terms of data in and data out 

when discussing a printing buffer, in actual fact the 
device is really a somewhat specialized computer, and 
once something is a computer it's possible to create 
many diverse functions. The simplest, least expensive 
buffers serve primarily as RAM storage devices -what 
flows in flows out unmodified in any way. But the same 
internal "computer" that handles the data flow can also 
do things like character and string conversions. For 

example, assume you are using a Radio Shack Model 4 

computer. This creates a beaut of a problem because 
Radio Shack's own software assumes a printer that does 
an automatic carriage return after a linefeed, so Radio 
Shack's software does not transmit a carriage return 
after a linefeed. On the other hand, most standard CP/ 
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M software that will run on the Model 4 transmits a line 
feed after a carriage return. Because of the automatic 
linefeed of the printer you now have two linefeeds 
when you want just one. You could probably 
reprogram the internal switches of the printer each time 
you changed operating systems (usually requiring some 
disassembly of the printer), but an easier way is to 
simply program the buffer (through a keypad) to 
convert ASCII code 13 (CR) + 10 (LF) to just 13 (CR). 

The buffer will now straighten out the carriage returns 
and linefeeds. Each time it comes to a CR + LF 

command in its own RAM it will output only CR. 

Some buffers can also memorize a string of 
characters, substituting them for a single symbol. For 

example, an intelligent buffer can be programmed so a 

single " #" character in a document causes a complete 
letterhead to print. In effect, # equals: SuperAtenna 
Repair Co., 12 Howling Wind Rd., Windy City, NH. 

When you can't afford to keep your computer tied 
up just running the printer, or you need some oddball 
character and string conversions, the easiest way to do 
the job is most likely to be a printer buffer. 

Printer buffers come in all sizes, shapes, and prices 
that range from about $200 to well over $500. The 
lowest cost models are esentially RAM storage devices 
of 16K intended for parallel Centronics -compatible 
input/output ports. Those models can generally be 
expanded to at least 64K, possibly even 128K or 256K. 
Approximately $100 more buys a model with RS -232C 
serial 110. For $250 you can get a buffer with 64K of 
RAM that might have a few extra functions such as a 

few character conversions, or repeat copy printing 
from one fill. 

At $500 and higher you get full -blown computers 
that happen to function as a printer buffer. Generally, 
they have 64K of RAM which is expandable to 128K. 

They will do multiple character or string conversions, 
store macros of substantial length, merge stock text 
with mailing address input, directly drive more than 
one printer, convert from serial to parallel I/O or vice 
versa, provide two or three printer outputs for a single 
input....the list of special functions is seemingly endless. 

No buffer that we have seen, regardless of price, has 

all the functions of every other printing buffer. No 
matter how sophisticated a buffer might be, if it hasn't 
got the one single feature that's important to you it's not 
worth the money. If you work with large documents 
then you need at least 64K of RAM, that's important. If 

you have several printers with different printer codes 
maybe a buffer that does extensive conversions is what 
you need. If you do a lot of form letter mailing, a 

highlight feature for the printer buffer you need might 
be extensive (and long) macros or the ability to stack 
texts so they print one after the other in perfect 
sequence. 

For personal computers, printer buffers are still in the 
introductory stage, so advertisements vie for your 
attention with endless lists of functions and features. A 
good rule of thumb to use when considering a printer 
buffer is: "If the function or feature isn't clearly listed - 
if it's implied or assumed -it probably doesn't have 
it." 
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P. "PERSONAL 
.COMMUNICATIONS" 

Your computer's window on the world 

The concept of "personal communications" as 

applied to personal computers changes so frequently 
that its most difficult to keep up with "what's new" 
both in terms of services and the software needed to 
access the services. 

Often, what's new and exciting is not what's efficient 
and practical but what is fashionable. For example, 
many of the very same magazines that run "in depth" 
articles on how to join the revolution in on -line 
computer services get their author's articles on 
" hardcopy," hardcopy being technese for a typewritten 
sheets. Others, which claim to be computerized, 
actually request their authors supply the article on a 

disk specifically formatted for a particular computer 
that uses one particular kind of word processor, usually 
WordStar. 

On the other hand, Radio -Electronics, which is a 

general electronics publication, has been truly 
computerized almost from the earliest days of personal 
computing. R -E gets its columns and features by 
computer to computer transfer; the hardcopy serves 
only as a reference backup. Better still, an author can 
dial -up R -E and dump the manuscript using any 
preferred word processing program, not just WordStar. 
Standard, generally -available communications software 
at R -E automatically modifies the author's upload for 
R-Es preferred word processor. For example, my files 
are created with TYPIT, which puts a carriage return 
after every line in the format that I use for ASCII text 
transfer. R-Es communications software strips off the 
linefeeds before they ever get to the storage disk. 

Until very recently, that kind of data exchange 
represented typical personal computer 
communications: Hobbyists exchanged data and 
programs (let's be honest and call it "pirating" 
programs), businesses got information from field offices 
and salespersons, and college students did their 
computer work from their dormitories (in those schools 
with an enlightened administration). However, since 
personal computers became just another appliance 
found in many households there has been a dramatic 
shift in the type and kind of personal communications 
and the required software. 

The communications package. 
Today, the fashionable use for personal computer 

communications is to access the on -line information 
services, and much of the communications software - 
what is called the "communications package " -is 
specifically tailored to access these services. 

HERB FRIEDMAN 
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MOST MODERN communications software, even the least 
expensive, permits customization of program variables of 
TELCOM2, one of the most powerful but least expensive pack- 
ages. 

For those of you not familiar with the term on -line, it 
originally meant equipment and /or software ready for 
immediate use. By logical extension to personal 
computing, it means an information service or network 
which can be accessed by a personal computer 
through the dial -up telephone system. All that's needed 
for on -line access of an information service is a 

personal computer, a modem, and a software package 
that programs the computer to emulate a "smart 
terminal." 

A smart terminal is one that can store (download) 
incoming data and transmit (upload) its own tape or 
disk files, or data stored in its memory. This contrasts 
with a "dumb terminal," which is only a keyboard and 
display, or a computer that emulates only a keyboard 
and a display. 

While a dumb terminal can also access computers 
and on -line information services it cannot store 
incoming data, nor can it upload its data. As fast as the 
incoming information scrolls off the sreen it's gone 
unless fed to a printer. The dumb terminal is simply not 
adequate for modern on -line or personal 
communications use, so we will ignore it from here on; 
we limit our discussion to smart terminals -a full 
blown computer that also functions for 
communications. 

Dial -up on -line information services -the Source and 
CompuServe being the best known -have been with 
us from the early days of personal computing. Today 
we also have the Dow Jones News Service for the Wall 
Street gamblers, even more specialized services for 
farmers, information networks only for those with IBM 
computers, and.... you name it. If someone thinks 
people will pay money for information of any kind they 
start up an on -line information service. 
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THE CHARACTER TRANSLATION TABLE has characters 
specified in decimal ASCII and converts outgoing CONTROL - 
C (3), < (60), and > (62) to CONTROL -E (5), (91), and (93). 

Most communications software provide for easy 
access to the information services through extensive 
macros, a macro being a complete "message" 
transmitted by touching only a single key. For example, 
a macro will transmit the telephone number of an on- 
line information service (assuming use of an auto -dial 
modem) and wait to receive the required prompt. On 
receipt of the prompt, the computer then transmits the 
required response...and repeats this first -you- then -me 
exchange several times until the local computer is 

linked and signed into the information service. 
If the software is to be used for several on -line 

services employing different operating codes (called 
protocols), many communications software packages 
also provide for automatic translation of transmitted or 
received ASCII characters. For example, assume that 
many of the on -line services you access require a 

CONTROL -C to "bail out," but one service requires a 

CONTROL -E, and you never can seem to remember the 
one which is not CONTROL -C. If you have a 

communications package such as TELCOM (Mumford 
Micro Systems, Box 400 Summerland, CA 93067) or 
OMNITERM (Lindbergh Systems, 49 Beechmont St., 
Worchester, MA 01609), you can create a special 
version that will automatically translate a CONTROL -C to 
a CONTROL -E. In this way you always use a 

standardized keyboard entry which the computer 
translates to the correct characters for the remote 
computer or information service. 

Introducing E -mail. 
In the past year or so there has been a considerable 

change in the use of personal computers for both on- 
line information services and what is called E -MAIL 
(Electronic Mail). The use of those services is increasing 
at such a rapid rate that software is now being tailored 
more toward specific on- line /E -Mail use than for the 
kind of conventional data and program exchange of the 
early users of personal computers. 

First, popular access to on -line services is no longer 
primarily for entertainment after prime time when on- 
line information service rates are lowest. Many on -line 
services cater to business users and access to the 
service must be at the touch of a button; no one has 
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time to waste dialing, then punching in strings of 
access codes, and finally flipping through a menu. So 
the most modern communications software provides 
for extended macros; one key dials the service, handles 
the sign -on protocols, and goes directly to the desired 
information area of the host computer. True, many older 
programs had this feature, but the most recent software 
has macro sign on and automatic E -Mail. 

E -Mail is so important a concept to those who can 
use it efficiently that some New York banks prominently 
feature E -Mail as one of the highpoints of electronic 
banking. (Problem is, the pitchman-or is it 
"pitchperson "- mumbles when they get to the part 
about how E -Mail can only be sent to other users in the 
same bank's network.) 

One can see the importance of E -Mail by simply 
looking at the new software packages, such as IBM's 
"Personal Communications Manager" for the IBM PC /PCjr. 

Virtually the entire package is oriented towards E -Mail. 
Like much of the latest communications software, PCM 
gets involved in unusually sophisticated protocol 
transfers. 

A protocol transfer is a method of data transmission 
that insures an error -free download, upload, or 
exchange. Until recently, most personal computer 
protocol transfers involved data and programs, not 
ASCII text. Instead of exchanging data using ASCII 
characters, the data is an exact representation of the 
binary information, and it is transmitted in blocks. 
Depending on the specific software, error checking is 

done through a CRC (Cyclic Redundancy Check) or a 

checksum. Both are means whereby each block of data 
is followed by a value derived from the data. If a bit 
gets glitched during transmission the CRC or checksum 
doesn't match the value of the received data and the 
host computer automatically requests another 
transmission. Only when the CRC or checksum matches 
the data value is the data stored in the computer's 
memory or written to mass storage. 

As a general rule, communications software has 
some limit on the number of protocol "tries" before it 
quits and informs the operator there is a data loss. 
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THE MENU OF SMARTCOM 11 not only lists every function, but 
also the services programmed for automatic access through 
the Communications Directory. 
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Electronic Mail 
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Press Esc to exit 

Somewhere around 8 to 10 tries is standard before the 
computer quits and warns the operator that a reliable 
exchange isn't possible. 

Some software entertains the operator with a running 
count of the number of blocks transmitted or received, 
the number of errors, the number of tries, etc. None of 
this information has any real value, but it beats staring at 
a blank screen. 

The protocols must be compatible. 
A protocol exchange requires that both computers 

recognize exactly the same set of control signals -the 
"protocol." If one computer uses, say, X -ON/X -OFF 
(CONTROL- O/CONTROL -S) to start and stop 
transmission while the other recognizes only ETX/ACK 
(CONTROL -C /CONTROL -F), or if the computers use 
different means of calculating the checksum, they will 
never be able to do a protocol exchange because they 
will always be searching for control signals that never 
arrive. 

Unfortunately, manufacturers like to insure that 
people purchase their products, so few 
communications software packages employ protocols 
used by other communications software. TELCOM 
won't do protocol exchanges with CROSSTALK 
(Microstuff, Inc., 1845 The Exchange, Atlanta, GA 
30339), and SOFTCOM (The Software Store, 706 
Chippewa Square, Marquette, MI 49855) won't do 
protocol exchanges with UNITERM (BT Enterprises, 171 

Hawkins Rd., Centereach, NY 11720), etc., etc, ad 
nauseum. About the only outfit that really gives the user 
a break is MITE (Mycroft Labs, Inc., Box 6045, 
Tallahassee, FL 32301), which recognizes he CLINK 
(Crosstalk), XMODEM (public domain), HAvES (Hayes 
Microcomputer Products, Inc., 5923 Peachtee Industrial 
Blvd., Norcross, GA 30092) and IBM PC protocols - 
which encompases the majority of the commonly -used 
CP /M -IBM personal communications software. 

When only interactive text is involved there is usually 
no need for protocols because the data is exchanged 
on a character by character basis, not in blocks, and 
the exchange is continuously viewed. The operator can 

CONFIOIAAI I :a 
PRINTED CONFIQIRATION: p F2 

Printer interface IIMILLI1 POIT 

Printer Baud Rate 1211 

Rniove Entra Line Feeds NO 

Add NEs 
SMARTMODEN COMFlQIRAIId1: 

Cowunications Port 00111: 

Dialing Method HI.SE 
Pause üir For Coww 2 H-255 seconds 

Teach lone Toeing 71 5H-255 1.111 seconds 

Wait For Dial Tone 2 2 -255 seconds 

Wait For Carrier Signal M l-255 semis) 
Recognize Curer Signal A 1 -255 il seconds , 

Carnier Loss io Rangap Tine 7 1 -254 B 1 seconds 

Speaker Status OM NTIL own 
SPECIAL VALUES: 

Default Set 1 

Available Disk Drives U 
Log-on Message Sautes, II - It# hrswl Closter 

rtr^a. ..IFi!_! 

ves.a 

THINK OF ANY CONFIGURATION and SMARTCOM II will 
probably let you do it. (Smear of screen is caused by automat- 
ic highlighting.) 

YGM J YtHSUNAL GUMMUNIGAIIUNS MANALitH IS oig into 
E -mail. This sub -menu shows just some of the E -mail options. 

Electronic Mail 
Address Book Maintenance 

1. Mailbox Maintenance 

2. List Maintenance 

3. Display Mailboxes 

4. Display Lists 

5. Print Address Book 

Make selection (1 -5): L_1 
Press Esc to exit 

If you select Address Book Maintenance, you will see this 
ME nu that gives you 5 more choices. 

easily recognize a glitch and make an informed 
guestimate, or ask for a repeat transmission. The data 
exchange in this instance uses ASCII because the on- 
line services and hardware all recognize ASCII. If you 
access the Source, CompuServe, etc., your computer 
sends and receives ASCII- encoded characters. 

Some software does a checksum or CRC check of 
ASCII text but doesn't interfere with the exchange It just 
intorr s the users) there was an error. 

Bt modern applications of the personal computer 
have strained the non -protocol ASCII exchange with 
which most users of personal computers are most 
familiar. E -Mail is the wave of the present for many 
business users, and so communications software must 
provide for error -free data exchange of text. Why error - 
free? Imagine sending a construction bid by E -Mail and 
it arrives as $125,000 instead of $12,500. 

E -Mail oriented communications software is more or 
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Electronic Mail 
Address Book Maintenance 

Mailbox Maintenance 

btgshots 
boondock 
hartford 
nashua 
provdnce 
waterbry 
widgets 
woreest 

Mailboxes available: 32 

Press Ins to add/change mailbox 
Press Del to delete mailbox 
Pres'. Esc to exit 

YOU NAME THE MAILBOXES in IBM's program. To deliver 
your mail, just enter the name of the mailbox and the comput- 
er will auto -dial the remote location and deliver your mes- 
sage -all unattended. 

less the same as any other communications software, 
but it also includes protocol exchange and has many 
special features specifically intended for E -Mail. Most 
important, the E -Mail usually referred to is not the E- 

Mail of the on -line services whereby you leave a 

message for another subscriber in an "electronic 
mailbox" at the Source or CompuServe. 

What is E -Mail? 
E -Mail is a real document, a letter, data, memo or 

whatever you would normally put down on paper for 
exchange between two business offices (at least for 
the present). True E -Mail oriented communications 
software is clocked and dated; it will automatically 
transmit your document at a specific date and time. It 

will go to an internal Address Book, look up the 
telephone number of the office for which a message is 

intended, automatically dial the remote telephone and 
redial until a link is established, transmit the correct 
remote access codes, compare the return confirmation 
codes, then go to the data file, locate the desired file 
and transmit the document using an unusually precise 
protocol to virtually eliminate any possibility for 
transmission error, and finally sign off and disconnect. 

Similarly, true E -Mail software will automatically 
answer the phone, go on -line, test for protocols, 
receive and store incoming data using the same precise 
protocol, and then disconnect. The user can even 
program what time the computer should auto -answer 
the telephone line to prevent all callers from being 
greeted with an answer -tone. 

Though many E -Mail features are found in 
conventional high performance communications 
software, the major differences are the protocols, 
internal Address Book access, and header -derived 
transmissions. As for the protocols, IBM's latest personal 
computer communications package for home and 
business, "Personal Communiations Manager," uses the 
Microcom Networking Protocol. It matters not whether 
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this is the best or worst protocol because today, by 
popular demand, software must be IBM -compatible, 
hence, the Microcom Networking Protocol will most 
likely become the defacto E -Mail standard for home 
and business, just as the XMODEM protocols are the 
defacto standard for CP /M bulletin boards. 

In a typical E -Mail system each office or location is 

considered to be a mailbox, identified in the Address 
Book by a specific codeword or identification. The 

mailbox file contains the identification, the telephone 
number and access protocols. For example, Super - 
Shlock Industries, manufacturers of gold -plated 
widgets, might be identified by the single word 
WIDGET, while your own home office might be 
identified as BIGSHOTS, with a field office identified as 

BOONDOCK. 

You need a header. 

Each time you selected a document for transmission 
you would assign a header to the outgoing log that 
selects the files to be transmitted. Documents to be 
transmitted after hours to the home office would have 

the header BIGSHOTS. Orders and requests for bids to 
Super- Shlock Industries might have the header 

Electronic Mail 
Address Book Maintenance 

Display Mailboxes 

bigshots JOHN 
SMITH 

L 

boondock FARNSWORTH T SPAULDINC 
3126789882 H 

hartford Hartford CT Sales Office 
t 1 P (283) 555 -1881 L 

nashua Nashua, NH Sales Office 
6835551188 L 

Press Spacebar for next page 
Press Esc to exit 

WANT TO SEE WHO PICKS UP THE MAIL at the mailbox? You 
can call up the list at the touch of a key. The character L or H at 
the right means low speed (300 baud) or high speed (1200 
baud) modem -again automatically selected. 

WIDGETS. Five inquiries to the field office asking for 
information on how many left- handed screwdrivers 
were in stock would have the header BOONDOCK. 

To transmit your document(s) to the field office you 
would program the communications package to send 
files coded BOONDOCK at 1:30 AM. At 1:30 in the 
morning the computer would start up, locate the 
phone number identified as BOONDOCK in the 
Address Book, dial the listed telephone number, and 
after the communications link was established it would 
search out and upload all files logged as BOONDOCK. 

Same thing with the other files. At 3:00 A.M. the 
computer might "come -up," find itself programmed to 
transmit WIDGET files, so it would access the 
telephone circuit associated with the WIDGET identifier 
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in the Address Book, and then upload all logged 
WIDGET files. 

An important component of any business operation 
is "accountability," which is the business -administrator's 
way of pinning the blame for mistakes on someone 
else. While general purpose communications software 
can be used for E -Mail, true E -Mail software keeps a 

log of incoming and outgoing traffic. It records who 
sent what to whom at which telephone number at 
what time. If the Skyhook Antenna Company claims it 
never received your order for 25 direct broadcast 
satellite antennas all you need to do is consult the log, 
if you sent your order by E -Mail. The log will show the 
date and time the telephone number was dialed, the 
protocol identifier exchange (if recorded), the subject 
or name of the transmitted file (your order), and 
depending on the particular E -Mail software, the 

number of tries, failure or success of the protocol 
exchange, and possibly the disconnect time. It will be 
difficult for Skyhook Antenna Inc. to deny your order 
when you have virtually a confirmation in your log. 

As with just about everything else in personal 
computing, new developments are often ready for the 
marketplace before you even get a chance to become 
familiar with the hardware and the software you 
recently purchased. In the field of personal computer 
communications, be prepared for some startling 
developments in personal and business E -Mail 
because it works so well and so easily, and can leave a 

rather detailed audit trail. Also look at it this way: The 
junk mail you get through E -Mail doesn't clutter your 
mailbox and doesn't have to be taken out for the 
garbage pickup. You get rid of it with the simple 
command ERASE.4 

COMPUTER PRODUCTS 
For more details use the free 

information card inside the back cover 
IBM -PC COMPATIBLE COMPUTER, the Colby PC -3, is a 

standalone, tansportable computer that incorporates Colby's 
"high density" IBM -PC compatible motherboard with many 
functions on the motherboard that would ordinarily require 
additional plug -in boards, taking up space in the expansion 
slots. 

i 1 I ' 
I 1 1 1 1 1 ( 1 1 .-111114-e. 

1, 1 

1 

CIRCLE 121 ON FREE INFORMATION CARD 

The unit weights 26 lbs., has a 9 -inch amber screen and 
dual 360K double- sided, double -density floppy -disk drives. 
It measures 81 x 16 x 161/2 inches, has 31/2 IBM -PC 

expansion slots, and a full -width carrying handle that 
doubles as a tilt stand. The computer can be stored under an 
airline seat. 

The PC -3 comes standard with 128K of RAM (but can be 
upgraded to have as much as one megabyte of RAM on the 
motherboard), a real -time clock, serial port, parallel port, 
SASI hard -disk interface, and an 80- column x 25 -line display 
with IBM -fiPC compatible graphics capability It is priced at 

$2795.00. -Colby Computer, 849 Independence Avenue, 
Mountain View, CA 94043. 

EQUATION- PROCESSING SOFTWARE, TK.!Solver is an 
equation -processing program that makes it easy to solve 
mathematical problems without programming. The user 
simply enters the model (one or more equations), types in 
the known values, and presses the action key. The program 
finds all of the unknown values. 

All the tools needed for problem -solving are built into the 
program, including mathematical functions, facilities for 
converting units of measurement, and the ability to produce 
graphs and tables. With the program, the user can create his 
own mathematical functions and use them along with the 
built -in functions. 

.r-.1 1.1.4011, AL -..hUIT 

tM1Ie111 STIR 
+..e awl pet u..t tset 

IM / 

11 1 Y 

, 3333331 Or 

.,u..e tr+r wee t1 r ry.re.nI , 
rr r /law ure.r1rraIre . trr.lt 

p.er . a/ tiri+ 

II'reelel..te 

IOlr0III1T NsIbTMCis 
II I:r.t rrrrrrr .ce mr ma. 
12 

t 
eoN e Itt.lrte 

also remit e1 i r.r.Ilrlr .... 

of tee. P.11/4110 r atn.. ' ea 

I:r Ob use Id t+o 'ma Ilel eet.t....es 

eltte.a .rrl 

or 
1 3333333 OW 

Ie1/w O 

MEIN MI TIME 

elqur time 
.ere, ,r eel Ie. 

. heel, .w./ thew.? . r..It n. , 

CIRCLE 122 ON FREE INFORMATION CARD 

TK.!SolverPack applications packages, designed for use with 
the TK.!Solver program, solve problems in specific fie ds. They 
contain models, which in turn contain the necessary 
equations, values, and tables for solving a particular problem. 
The models provided in the applications package can be 

JULY 1984 - ComputerDigest 15 

www.americanradiohistory.com



modified by the user, if desired. 
TK.!SolverPacks are available for Introductory Science, 

Mechanical Engineering, Financial Management, and Building 
Design and Construction. Additional SolverPacks are 

promised in the future, including packages based on 
educational books published by McGraw -Hill Book Co. 

TK.!Solver has a suggested list price of $399. The 

TK.ISolverPack applications packages are priced at $100. 

each -Software Arts, Borman/Williams, Inc., 156 Fifth 

Avenue, New York, NY 10010. 

DISK FILE, the Rolltop 100, known as the "Executive" features 
a silver rolltop enclosure and a textured black high -impact 
plastic body. It holds 120 diskettes and comes with 10 

CIRCLE 123 ON FREE INFORMATION CARD 

dividers and color -coded ,abels. The Executive Rolltop 100 

Disk File ispriced at $39.95 (model RT100E). A locking model 
for securing valuable programs or data (Model RT100EL) is 

priced at $49.95.-Microcomputer Accessories, Inc., 6721 
Buckingham Parkway, Culver City, CA 90230. 

COLOR -GRAPHICS TERMINALS, Graphos II and Graphos 11I 

feature shiftable cell architecture and 16 independently 
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managed screen windows that can smooth- scroll in any 
direction, be used to compare images, and mix graphics and 
alphanumerics. The windows have individual color tables 
and are central to device -independent operation. 

Both Graphos II and Graphos Ill are well suited for the 
OEM, systems integrator, and software developer. Each 
terminal communicates through an RS -232 connector with 
practically any host computer, and attaches to a variety of 
monitors. Those terminals can be rack -mounted or used on a 

desk. 
The two terminals differ in memory, speed, and number of 

colors. Graphos II runs at 6.25 MHz and has 16 colors 
displayable on a TTL -input monitor. It is priced at $3,995.00 
(without monitor). Graphos Ill is an enhanced version capable 
of generating 32,768 colors on an analog RGB monitor, has a 

speed of 12.5 MHz, and more memory (256K vs 128K 
graphics RAM; 224K vs 128K local storage RAM). It is priced at 
$5,485.00 (without monitor). Complete packages with 13" 

and 19" monitors are available.- Ithaca Inter Systems, 1650 
HanshaNA Road, Ithaca, New York 14850. 

PRINTER STAND, Printer Caddy is a solid oak -wood 
container for your printer. The finish comes in light, medium, 
and dark wood, with the natural markings of the oak wood 
showing through. There is easy access to printer paper, with 
two doors front and back; there are also dual fans for cooling, 
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and an adjustable printer shelf that features 3/4" sound - 
suppression material. 

Overall dimensions are 32" x 27" x 44 ". The printer stand 
may be moved about easily on four over -size ball- bearing 
casters. The "Printer Caddy" is priced at $490.00. -Daisy -Net 
International, Inc., PO Box 1152, Northbrook, IL 

60062.' CDO 
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sure the resonant frequency. 
In order to determine the unknown val- 

ue of an inductor, place it in parallel with a 

known capacitor; or for an unknown ca- 
pacitor, use a known inductor. Measure 
the resonant frequency with your GDM 
and you have two of the three values spec- 
ified in the standard formula: 

fr = 1/2nd 
Where F is the frequency in hertz; n is 

equal to 3.1459; L is the inductance in 
henry's, and C is the capacitance in 
farads. From that basic formula you can 
solve for the unknown value. To find the 
value of an unknown capacitor, for in- 
stance, use the equation: 

C = I/41r2f2L 

Let's look at an example: Say that you 
measure the resonant frequency at 10 kHz 
and you know the inductance to be 10 p.H. 
Substituting the numerical values for their 
respective symbols in the above equation 
will yield a capacitance value of 25.33 

F. 

By reversing the positions of L and C in 
the equation, you can solve for the induc- 
tance. Another way, to find the value of an 

unknown capacitor or inductor would be 

to use the chart that can be found in any 

good radio handbook. Also, keep in mind 
that building a GDM is a good project. 

Computer tapes revisited 
You may recall that the August 1983 

Hobby Corner contained a piece about 
copying computer tapes. The gist of it was 

that copying from one tape machine to 
another was an unsatisfactory, if not im- 
possible undertaking. It appears, 
however, that some of you have had some 
success with just such copying. 

The most informative letter came from 
Rick Cook (AZ) who is researching this 
very subject for a book to be published by 
Sybex. Rick has had the greatest success 
using relatively inexpensive recorders and 
high quality tape. He says (as do the 
others) that finding the right control set- 
tings for both machines can require a lot of 
trial and error. If you are interested in the 
details, look for Rick's book. 

Perhaps my difficulty was a lack of pa- 
tience in experimenting to get the settings 
just right. Instead, I got a signal con- 
ditioner and then could hardly miss mak- 
ing good copies. 

Speaking of signal helpers, P. J. Don- 
nelly (NY) wrote about a passive con- 
ditioner for use with Timex /Sinclair 
tapes. It's call the Winky Board, and is 

available from G. Russel Electronics (RD 
continued on page 75 

McIntosh 
STEREO CATALOG 

and FM DIRECTORY 
Get all the newest and latest information on the new 
McIntosh stereo equipment in the McIntosh catalog In 

addition you will receive an FM station directory that 
covers all of North America. 

SEND 

TODAY! 

McIntosh Laboratory Inc. 
East Side Station P.O. Box 96 
Binghamton, N.Y. 13904 -0096 

NAME 

ADDRESS 

CITY STATE ZIP 

RE 

If you are in a hurry for your catalog please send the coupon to McIntosh. 
For Iton rush service send the Reader Service Card to the magazine. 
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Electronic Troubleshooting 

WINNER 

Hickok's MX333 with 
VARI -PITCH ®and LOGI -TRAKO 

Instantaneous VARI -PITCH speeds: 

Voltage tracing 

Troubleshooting in hard -to- 
reach locations 

Tuning type adjustments 

Resistance checks 

Digital logic troubleshooting 

And . . . Detects signal charac- 
teristics and abnormalities not pos- 
sible with digital or analog meters. 

LOG I -T R A K replaces the best 
100MHz logic probes and offers: 

Eyes on the probe tip, HI /LO 
indication 

Instant identification of margi- 
nal states and fault conditions 

100MHz response 

5n sec pulse detection 

LISTEN to what the MX333 can 
do for you. Ask about our NO 
RISK 30 day Free Trial. 

HICKOK 
àua 

innovator 

THE HICKOK ELECTRICAL INSTRUMENT CO. 
10514 Dupont Avenue Cleveland, Ohio 44108 
(216)541 -8060 
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NEW IDEAS 
Restoring tube -type car radios 

THE INTEREST IN CLASSIC CARS HAS RE- 
cently brought several old tube-type six - 
volt radios into our shop for repair. Most 
of the trouble with them is not hard to 
find, but the parts are-most notably the 
electro- mechanical multivibrators. They 
were used in DC -to -DC upconverter cir- 
cuits to provide + 300 volts to the vacuum 
tubes. As I recall, they were not all that 
reliable, nor were they long -lived, for that 
matter. Therefore a substitute was needed. 

After some experimenting we finally 
came up with the circuit shown in Ag. 1. 

The basic circuit is an astable- multi- 
vibrator that is used to drive output power - 
transistors at the same frequency as the 
old electro- mechanical vibrator. 

How it works 
the circuit is built around ICI, a 4049 

hex inverter /driver. Two of the inverters 
(ICI -b and ICI -e) are used to form an 
astable -multivibrator, and the others 
provide the necessary drive for the output 
transistors. The rest of the circuit consists 
of several resistors, capacitors, and di- 
odes, and four transistors. 

When power is applied to the circuit a 
pulse is generated through capacitor C4 
and is applied to the cathode junction 
formed by diodes DI and D2, causing the 
inverter outputs to alternately go from low 
to high. 

Each of the multivibrator's two outputs 
are also fed to two separate drive circuits 
constructed from the four remaining in- 
verters. We will only look at the upper 
half of the circuit from this point on, be- 
cause they both do the same thing -only 
not at the same time. 

When the output of ICI -e is low, it 
causes the output of the paralleled inver- 
ters (ICl -c and ICI -d) to go high. Because 
diodes D3 and D4 are reverse -biased, they 
will not conduct. But, when ICI -e's out- 
put swings in the positive direction, the 
output of the parallel inverters goes low, 
thus causing D3 and D4 to be forward - 
biased and conduct, turning on PNP tran- 
sistor QI. Transistors Q1 and Q3 drive 
output transistors Q2 and Q4. 

With Q2 turned off, its collector voltage 
will be high. Since the collector of Q2 is 
tied to center -tapped transformer TI, a 
high will be across it too. (Remember the 
same action occurs alternately in the bot- 
tom half of the circuit with its output also 
applied to the primary of TI.) Trans- 
former T1 is used to step up the output 
voltage from the circuit. The two diodes, 
D9 and DIO, connected across the trans- 
former's output leads form a full -wave 
rectifier. And capacitors C6 and C7 
provide filtering for the rectified output - 
voltage. 

Most of the components were mounted 

¡wv1 
LI 

471c3 
T4.1I10 

IGl-o 
1164044 

R9 
1001L 

a2 
0441111 

41 D 2NC313 
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R4 
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"1"- C4 
4.1110 

D2 
I144148 

IC --f 
11G, 4044 

O6 
11441443 
03 

245329 
044,$4 11 OS 

1144003 

FIG.1 

on a small perf -board, about 11 X 2 -1/2 
inches. The vacuum -tube multivibrator 
and rectifier, along with their sockets, 
were removed from the set to make room 
for the new circuit. The output transistors, 
Q2 and Q4, were secured to the chassis 
using mica insulators and an aluminum 
heat -spreader plate. Also, ECG 377 tran- 
sistors may be substituted for Q2 and Q4. 
Resistor RIO was put were some air could 
get to it. Also, keep in mind that some old 
systems require a positive ground. In that 
case, the hash-choke (LI) should be con- 
nected in the negative lead, as was done 
for the the positive, and tied to the ground 
point on TI's center -tapped primary. It 
should also be noted that LI and Tl are 
part of the radio's original circuitry. Be 
sure to check the filter capacitors for 
shorts before powering up the circuit (sor- 
ry to say, we did not). -Dave Maley 

NEW IDEAS 
This column is devoted to new ideas, cir- 

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

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

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

Title of Idea 

Signature 

Print Name 

Street 

Date 

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

200 Park Ave. South, 
New York, NY 10003 

Zip 
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HOBBY CORNER 

continued from page 73 

1 Box 539, Central Hall, PA 16828). Ac- 
cording to P.J., that device works ex- 
tremely well. 

You will notice that the Winky Board, 
like the Data Dubber, AcuData, etc., is 
machine -specific. In other words, they 
cannot be used to copy tapes of computers 
other than the ones for which they were 
specifically designed. 

Those of us with little patience need a 
device that will work with all, or at least 
several different, types of computer tapes. 
Have any of you designed such a circuit, 
or know of such a versatile device? 

Larger readouts 
Bill Murks (TN) has a receiver with a 

digital readout, but his vision problem 
makes it difficult to read the numbers. He 
would like to add a readout with larger 
digits to the unit. Well, Bill, you already 
have all the circuitry needed for the read- 
out, so your best bet is to replace the 
present one. And since I am not familiar 
with your receiver, I can do no more than 
point you in the right direction. 

The first thing to do is to determine 
whether the present readouts are of the 

common -anode or common -cathode 
type. Since most display circuits have 
some "spare" driving capacity, larger 
digits of the same type' should be direct 
replacements pin - for -pin, even if they do 
require a bit more current. To be on the 
safe side, however, you may want to use 
non -inverting hex drivers between the 
new digits and the counting circuits. 

Here, your greatest problem is likely to 
be the larger physical size of the readout. 
A couple of mounting possibilities are: 1) 

Place the display outside the cabinet in 
front of the old readout; 2) Mount the 
readout in a small case and placed it be- 
side or on top of the receiver. R -E 

ATTENTION 
TECHNICIANS 
ARE YOU TIRED 

of being 
"only a serviceman" 

or 
"just a technician "? 

THE LETTERS "CET 
AFTER YOUR NAME SPELLS 

"PRIDE" 

TRY IT. 
Take pride in 
your profession - 
Decide to be a CET 

For information about. - exam dates, 
requirements, _Study guidas. 

other 
Send to NESDA /ISCET 

2708 W. Berry St. 
Fort Worth, TX 76109 

(817) 921 -9101 

Name 

Address 

City 
- - 

St. Zip 

SEI Inc. 641 Academy Drive Northbrook, Illinois 60062 
For information (312) 564 -0104 To order outside Illinois 1- 800 - 323 -1327 

SOLID STATE STEREO 
REVERBERATION AMPLIFIER 

Spasiflestbns: Total harmonic distortion 
less than 05 % Frequency response 10Hz to 
50K Hz IOB S/N Ration 9008 Reverber- 
ation lime 0 to 3 sec Input 150MV/50K ohm 

Ma. input 2V Accepts input from tape 
phono or au. 
Includes and LED Revert) Level display Kit 
comes with all electronic components. trans- 
former and instructions. and 19" rack mount 
cabinet 

Model TA -2400 $89.95 

AMATEUR MICROWAVE 
Receiver System 
1.9 -2.5 GHZ 

MICROWAVE 
RECEIVER 
SYSTEM 

Commercial grade construction Sturdy 
Parabolic aluminum reflector antenna Hugh 
gain 50 del Line of sight distance 45 miles, 

Complete system. power supply, cable. as- 
sembled reflector antenna. and downconvener 

Downconverter mounted in attractive cabinet 

90 day warranty on PS -51 
PS5 Assembled $109.95 

Kit Form S 79.95 

SOLID STATE STEREO 
GRAPHIC EQUALIZER 

PRE AMP KIT 

LeO 05 
Total 

arOstortiLesss than % rmodion on 
170Hz 7KHz 41 SMPTE Method) Less than 
003 % Frequency Response Overall 10HZ 
100KHZ 02® -1dB RIAA Curve Devitt 
lion (Phono) 02áB -0 208 I30HZN 15KHZ) 

Channel separation tat rated output 1KHZ) 
Phono Tuner Au. and Tape Monitor bete, 

than 70áB Input sensitivity and impedance 
KHz for rated outputl 

P hono: 2MV 47K ohms Au. 130MV 50K ohms 
Tuner: 130MV 50K ohms Tape: 130616 SOK 
ohms. Graphic Equaliser Control: 10 Band 
Slide Control Frequency Bands: 31 5Hz 
G3Hz 125Hz 250HZ 500Hz 1KHZ 2KHZ 
4KHZ 8KHz 16KHZ also with on panel selector 
for Phono Tuner Au. 1 and Au. 2 Power 
Supply: 117 VAC Kit comes with all electronic 
components transformer instructions and a 
19" rack mount type metal cabinet 

TA -2500 (Kit) $119.00 

INFRA -RED 
REMOTE CONTROL 

SWITCH KIT 
fribs -red Remote Con- 
rol switch can be used 

to control appliances 
up to 500 W 

The TK -41 nas effective control up to 10 

meters No antenna needed Features latest IC 
controller which excludes interferences from 
bent or AC pulse signal 

TK -41 Kit $24.95 

UHF TV PREAMP 

O O g I FEATURES: 
i-. 25 dB gain, 

U U 
KI 

Your reception will dramatically improve, This 
unit will enable you to pull in Signals you never 
knew were there, For both indoor and outdoor 
use Input and output impedance 75 .inn No 
adiustrrenti Easy assembly 

JH -0 Kit 523.95 

Microwave Preamp! NEW 
KIT 

Use with PS-3 Kit Adds 20 -25 db gain to boost 
reception distance 

Low Noise 
High Gain 
Can be used with all existing stop sign 
board receivers' 

1 9 -2 5 gHZ Freq Range 

PS -4 (Kit) $34.95 

20 STEP LED POWER 
LEVEL INDICATOR KIT 

This new stereo level indicator kit consists of 
40 3 -color LED's to indicate sound level output 
of your amplifier from -57 dB to 0 dB Comes 
with an attractive silk Screen printed panel 
Has selector switch to allow floating or 
gradual output indicting Kit includes all parts 
Front panel and power supply 

TY-45 (KM 

$34.95 

STEREO AMP KIT 
160 Watt Total 80W * 80W 

This iS a solid slate a,, t-.i 
Ward stereo ampbfier .nputerepiors 
2 pairs of matching Dar..: .n transistors 
T H D less than 05% oetween DC to 200 KHz 
Power supply requires 30 Vi:T 2 amp FMR 

TA-802 

$39.95 
Transformer 
(optional) 

$9.95 

SPY EAR 
A very popular device de- 
signed to listen tosounds 6 
voices through rooms or 3 
It thick concrete walls 
Place listening sensor against wall and 
earphone in ear Adlust volume control' 
Clearly hear things you may not want tot 

CM -8 $89.95 

ti 

LOW TIM DC STEREO 
PRE -AM KIT TA -2800 

Incorporates stale of D C design that gives a 

frequency responselrorn 0Hz- 100KHt 50B 
Features !One defeat switi' ..,loess 

treble midrange brass balance .,n laies 
quad BiFel op-amp to develop t H L' ut 005% 
al rated output Input sensitivity phone 2 5 
MV tuner au. tape play 100MV 100K Power 
supply I5 von DC at 2A Kit comes with 
regulated power supply all you need is a 15.20 
VCT tamp XFMR 

TA -2800 
ONLY 
$44.50 
XFMR 

$4.50 ea. 

TA -1500 
200 WATT / ?. ; : ;: 

CHANNEL:-:-: : -:- 
STEREO 
AMP 8 
PREAMP 
KIT 

More power for stereo blaster, 100 wane 
channel. stereo preamp built -In. Trebel, 
midrange. bass, mic volume. Balance and 
volume are standard controls on the pre - 
amp. Mic input allows you to use d as a P.A. 
Specifications: 100 w . 2 into 8 Ohms Freq. 
Rang*: 0- 100Khz;3dB TM: 01% S/N 
Ratio: 80 dB Sensitivity: 3 mu into 42K. 
Power Requirements: 24-40 VAC 

TA -1500 $72.00 

160 WATT DC STEREO AMP /PREAMP KIT 
The TA -800 is an 80 watt/channel preamp 
and power amp with tone Control. high, 
middle and bass controls Volume and 
balance control are built -in. On board 
power supply requires only 60 volt C.T. 
XFMR Specifications: 50W x 2 into 6 

Ohms. Freq. Range: OHZ -100 Khz.c308. 
Thd: 01% S/N Ratio: 80 dB. Sensitivity: 
3 mu into 47 K. Power Requirements: 
24-40 VAC 

TA -800 $65.00 

Add 10% shipping on orders under $35.00. Orders over$35.00 add 5%. 
Catalog-S1.00. Visa & Mastercharge accepted. 1E1* 
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DESIGNER'S NOTEBOOK 
Frequency multiplication 

ROBERT GROSSBLATT 

ONE. OF THE BIGGEST ADVANTAGES THAT A 
digital approach to circuit problems has 
over more traditional analog solutions can 
be summed up in one word -precision. In 
fact. some of the stickiest problems that 
come up when dealing with analog cir- 
cuitry have been just about eliminated, 
now that a handful of silicon shavings can 
replace acres of glass epoxy and miles of 
wiring. 

Certainly the area where that has be- 
come most outrageously evident is in the 
whole field of frequency generation and 
division. At one time. super -precise fre- 
quencies could only be generated by 
using crystal oscillators, expensive hand- 
picked components, and then building 
elaborate divide -by networks with com- 
ponents that had names like 12AX7, 
6AU6, and so on. 

Of course, we're talking about tech- 
niques most commonly used by monks 
and we know about them through ancient 
hand -illuminated parchment scrolls. Se- 
riously though, the whole idea of frequen- 
cy- synthesis and division has undergone a 
major change with the development of the 
IC. 

One of the first experiments that any 
newcomer to design encounters is build- 
ing a simple circuit that can generate sev- 
eral frequencies by dividing down a 
master oscillator. Not only that, but the 
whole design can be accomplished using 
less than three IC's! And if you use a 
binary ripple- counter, like the 4060, you 
don't even need an external oscillator - 
it's built right onto the substrate and can 
be either an R -C type or crystal based. But 
enough beating around the bush. 

The point here is that while everyone 
knows twelve -million ways to easily di- 
vide any frequency by any number, it's 
sometimes necessary to do exactly the the 
opposite. Multiplying a frequency with 
the same degree of precision that we can 
get with division is possible by using 
things like rate multipliers and some exot- 
ic special- purpose IC's. And if you have 
to multiply a frequency by some "odd- 
ball" number, special- purpose IC's are 
the way to go. But suppose your needs are 
really simple. Just as you can easily di- 
vide by two using nothing more exotic 
than a flip -flop, this month's handy -dandy 
circuit will multiply a frequency by two 

CLOCK IN 
(f) 

OUTPUT 
(2f) 

just as easily. You can take the same ideas 
even farther and multiply by four, eight, or 
whatever, by cascading. 

How it works 
Figure I shows a circuit that can be used 

as a frequency multiplier. The operation 
of the circuit is so simple it doesn't require 
much of an explanation. The whole thing 
is made from a single quad two -input 
NAND gate! Two gates, ICI -a and ICI-b, 
are set up as inverters and their inputs are 
isolated from each other by two capaci- 
tors, CI and C2. Resistors RI and R2 hold 
the inverter inputs high and low respec- 
tively. Since ICI -c is on the line between 
ICI -a and ICI -d, both inputs to IC1 -d will 
be high. As long as there's no signal at the 
clock input, the output of ICI-d is low. 

When a clock pulse shows up at the 
input, the negative edge will charge ca- 
pacitor Cl and thus change the output 
state of ICI -a. The output of that IC is then 
again inverted by ICI -c. As a result, a low 
is applied to one leg of IC1 -d, causing it to 
output a high. All the IC's will stay in their 
present state until either the R -C network 
times -out or the input clock goes high. 

When the input clock goes high, capac- 
itor C2 will charge -up and force ICI -b to 
output a low on the other leg of ICI -d, 
forcing its output to go low again. The 
cycle will repeat over and over again, re- 
sulting in an output frequency that is ex- 
actly double that of the input clock. Just 
about the only thing to be careful of is to 
make sure that the R -C time -constant is 
well above the maximum frequency that 
you expect to put through the circuit. If 

FIG.1 

the input frequency has a period that is 
shorter than the time constant of the R C 
network, the circuit will hang up. 

With the component values shown, you 
should be OK, provided that you don't 
apply a frequency to the input that is 
greater than 500 kHz. Also, be certain 
that the IC that you are using can handle 
double the input frequency, since ICI -d 
will be switching at twice the input fre- 
quency. It should also be noted, at this 
point, that the IC used in the circuit 
should be compatible with the circuitry 
that it is to feed. For example, if you are 
using 7400 series TTL's, use a TTL NAND 
gate such as the 7402; and as for circuits 
that contain CMOS or low -power Schot- 
tky devices, use a CMOS IC such as a 
4011 or 74LS00 series TTL respectively. 

You should be able to use the same 
technique to build circuits that will triple 
or even quadruple an input frequency. All 
that you need is more inverters and a final 
gate with the right number of inputs. 
There are other, even simpler methods to 
do the same thing. But the operation of 
this circuit is very reliable over a wide 
frequency range. R -E 
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TROUBLESHOOTING 
continued from page 71 

shut down the place. It has always been 
my custom when I have test equipment 
hooked up to a live set to shut the set first 
and the equipment last. This time, for no 
accountable reason, I turned off the scope 
first. The screen went white, I went limp. I 
thought I had blown one of the IC's. 

But, wait! Turning the scope back on, I 
went to IC101- perfect signal. Back to 
TPI2 -this time it was not going to sabo- 
tage me -no signal. Back and forth I 
went, as though I wanted to savor every 
delectable moment over and over again. 
On one side of the coil, a signal; on the 
other side, none. Finally, when I felt that I 

had drained out of the moment as much as 

there was to be drained, I put a jumper 
across the coil, and there it was -a pic- 
ture. 

It had taken a tiny static discharge that 
was released when the scope switch was 

turned off to open the coil for good and get 
rid of one heck of a headache. R -E 

American Heart 

WE'RE FIGHTING FOR YOUR LIFE 

DESCRAMBLER 
PARTS 

We stock the exact parts and PC Board tor 
Radio Electronic's February Article on building 

your own Cable TV Descrambler. 

#701 PARTS PACKAGE . $29.95 
Includes all resistors. capacitors. diodes. transistors 

integrated circuits, coils and IF transformers 

(BKAN-K5552AXXl 

#702 PC BOARD $16.95 
Etched and drilled silk-screened PC Board as shown 

In article 

BOTH #701 & #702 $39.00 
Add $2.50 Postage & Handling 

Orders only ' 

bW 
ELECTROIIICS,inC. 

P. O. Box 52 
Cumberland, RI 02864 
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THE NEW 
SA -6 
DESOLDER 
IRON 

% llfy new elec 
d iron combines th 

ease and potifability of a hand -held. 
manual, desolder pump. with 

performance of an industrial desolder 
station. This unique AC powered compact 

tool features portable. one -hand desoldering 
eliminating the need for separate soldering iron 

and desolder pump. No shop air required. Essential 
for all tool kits, field service technicians, and 

repairmen. as well as production applications. Vacuum 
chamber is easily removed for cleaning or replacement. 

Replacement tips available. Tool is supplied with SAT -6 -059 
tip; diameter 0.059 inch (1.5 mm). 

FEATURES: 
Self contained suction power and heating element. 
Economical. 
Lightweight 4oz. (113gms). 
Compact size 101/4 inches (26 cm). 
Replacement nozzles available. 

e &DAVLE TECH INC 

'Does not include shipping 
charges and local taxes. 

2.05 BANTA PLACE 
FAIR LAWN, NJ. 07410 
TEL: 201 -796 -1720 

ELECTRONIC TOOLS & ACCESSORIES TELE: 968771 
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ANNOUNCEMENT OF OUR NEW ARRIVAL 

SEND FOR OUR 
ELECTRONIC COMPONENTS CATALOG 

"ALWAYS IN STOCK" 
TEST EQUIPMENT 

WIRE I CABLE 

CONNECTORS 

RESISTORS 

BATTERIES 

SWITCHES 

FANS 

FUSES 

CABINETS 

TERMINALS 

CAPACITORS 

SEMICONDUCTORS 

LAMPS a INÇICATORs 

PROTOTTPING BOARDS 

INTEGRATED CIRCUITS 

HARDWaRE a ACCESSORIES 

'" CALL TOLL -FREE 
IN MI,HII:AN NATIONAL WATS 

1-P00-42-4164 I -BOO- 552 -9252 

TUBERGEN a ASSOCIATES. INC. 

3124 N. STATE ST. 

2EELANC. MI 49464 

STOCKING DISTRIBUTORS OF ELECTRONIC COMPONENTS 
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SERVICE CLINIC 
Electrostatics and electronics 

JACK DARR, SERVICE EDITOR 

THE HISTORY OF STATIC ELECTRICITY GOES 

back about 2500 years to ancient Greece. 
The theory is that someone rubbed a cat 
with an amber comb or rod, and found 
that (after rubbing) the comb attracted 
small lightweight particles such as lint or 
dust. That phenomenon was called trib- 
ein, meaning "to rub." Greek phi- 
losophers experimented with the force of 
attraction that amber had on lightweight 
objects. In fact, our word "electron" 
comes from "elektron," which was the 
Greek word for amber. 

Since the discovery of the electrostatic 
phenomenon, many researchers have per- 
formed detailed scientific investigations 
into the property of attraction that many 
materials display after being rubbed. 
Among those who performed those ex- 
periments was Stephen Grey, an En- 
glishman, who in the 1700's did a 

considerable amount of work in identify- 
ing conductive and nonconductive mate- 
rials. Other scientists who experimented 
in this area include Benjamin Franklin, 
with whom we are all familiar; Ales- 
sandro Volta, for whom the volt was 
named; Charles Augustin De Coulomb, 

MATERIALS 

AIR 
HUMAN HANDS 
ASBESTOS 
RABBIT FUR 
G LASS 
MICA 
HUMAN HAIR 
NYLON 
WOOL 
FUR 
LEAD 
SILK 
ALUMINUM 
PAPER 
COTTON 
STEEL 
WOOD 
AMBER 
SEALING WAX 
HARO RUBBER 
NICKEL COPPER 
BRASS SILVER 
GOLO PLATINUM 
SULFUR 
ACETATE RAYON 
POLYESTER 
CELLULOID 
ORLON 
SARAN 
POLYURETHANE 
POLYETHYLENE 
POLYPROPYLENE 
PVC (VINYL) 
KEL F (CTFEI 
SILICON 
TEFLON 

FIG. 1 

MEANS OF 
STATIC 
GENERATION 

ELECTROSTATIC VOLTAGES 

10 TO 20 
PERCENT 

RELATIVE 
HUMIDITY 

65 TO 90 
PERCENT 
RELATIVE 
HUMIDITY 

WALKING ACROSS 35,000 1,500 
CARPET 

WALKING OVER 12,000 250 
VINYL FLOOR 

WORKER AT 6,000 100 

BENCH 

VINYL ENVELOPES 7,000 600 
FOR WORK 
INSTRUCTIONS 

COMMON POLY 20,000 1,200 
BAG PICKED UP 
FROM BENCH 

WORK CHAIR 18,000 1,500 
PADDED WITH 
POLYURETHANE 
FOAM 

FIG. 2 

for whom the unit of electric charge was 
named, and many others. 

Things went on in much the same way, 
with little progress being made in that 
area, until along came a group of dedi- 
cated researchers at the 3M Company. 
They did a complete run -down on the sub- 
ject of electrostatic discharge (ESD). 

ESD 
What those researchers found was that a 

good many materials can develope static 
charges; those materials, called the trib- 
oelectric series, are shown in Hg. I. That 
figure shows that cotton is the dividing 
point between the positive and negative. 
When any two materials in the trib- 
oelectric series are rubbed against each 
other, the materials above the horizontal 
line lose electrons and those below gain 
electrons. That transfer of electrons re- 
sults in a net positive charge for those 
materials higher up in the series and a 

negative charge for materials lower in the 
series. 

The level of static electricity generated 
is directly related to how closely the mate- 
rials make contact; how rapidly they are 
separated; their distance from one another 
in the triboelectric series, and the relative 
humidity. Look at Fig. 2: It shows that just 
walking across a carpet while the humidi- 
ty is low can generate up to 35,000 volts! 
Most humans cannot feel static electricity 

until it reaches a level of about 3000 volts. 
The voltages generated during normal 

daily activities are stored on materials in 
much the same way that a capacitor stores 
a charge. And those voltages are dis- 
charged within 20 nanoseconds after they 
come close to or touch some other mate- 
rial with an unlike charge. That short dis- 
charge time causes several watts to be 
dissipated in a device: And that's not all, 
the peak current can reach up to 60 am- 
peres! No mistake, we mean amperes! No 
wonder sensitive devices can arc over in- 
ternally and be damaged. 

The newer generation of semiconduc- 
tors (such as MOS devices) are faster, 
more compact, but they are extremely 
sensitive to heavy static -charges. And 
when you consider that those devices use 
single- conductor gate electrodes about a 
micron wide, it is easy to see why they are 
so susceptible to ESD damage. For in- 
stance, VMOS IC's can be damaged by an 
electrostatic charge as low as 30 volts. 
How often have you purchased some stat- 
ic- sensitive device and put it in a circuit 
only to find that the project or equipment 
does not work. Very often circuit failure is 
caused by static charges transferred from 
the body to sensitive components during 
handling. 

Several types of failure generally occur 
as a result of ESD. The first and most 
easily detected is complete component 
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failure. The second and more serious 
problem is the degraded or intermittent 
component. Failures caused by ESD hap- 
pen very quickly and in many cases pro- 
tective diodes react too slowly to prevent 
damage. 

Computerists are also plagued by ESD. 
They often find that after hours of punch- 
ing in data, along comes an electrostatic 
surge that completely upsets the whole 
apple cart. For them, protective products 
such as Zap Guard (from Inmac, 2465 
Augustine Drive, Santa Clara, CA 95051) 
have been introduced. That product is 
nothing more than a conductive mat that, 
when placed at a computer station, shunts 
electrostatic charges away from the com- 
puter and prevents possible problems 
from electrostatic discharge. 

It was because of such occurrences that 
we had to find a way to avoid the damage 
caused by ESD, if only for the sake of not 
having to replace so many IC's -a job that 
nobody likes. Electrostatic discharges 
can be eliminated when the right precau- 
tions are taken. 

ESD control 
Some of the stock devices for the elim- 

ination of ESD in a manufacturing en- 
vironment are really quite simple. One 
such device is a grounded wrist strap, 
which must always be worn by the techni- 
cian while he is in the work area. In that 
way static charges built up during normal 
activities can drain off before any damage 
occurs. 

Some other devices used to control 
ESD are conductive covers for the bench 
top and mats for the floor in front of the 
work station. Also, it might be a good 
idea to ground your bench chair: Note the 
last item in Fig. 2: "Work chair padded 
with polyurethane foam." 

The problem of generating a static 
charge can be rendered harmless by run- 
ning new strips of metal tape across the 
seat and down the sides to the legs. And 
then removing any rubber or plastic tips 
from the legs, so that the chair would be 
grounded to the conductive floor mat; or, 
if the chair legs are not metal, the strip can 
be attached to the mat itself. Let's look at 
some of the simple actions that generate 
electrostatic voltages. 

Almost anything you do can cause a 
static charge to be developed. For in- 
stance, did you know that any relative 
movement resulting in a rubbing action 
will generate a static charge? An example 
of that would be walking, and not neces- 
sarily across a carpet. The rubbing of 
clothing against the body as you walk, or 
simply taking parts out of a PVC bag, or 
even picking up such a bag from a work- 
bench can generate ESD! 

Materials such as plastics, vinyls, and 
synthetics can generate charges of 60,000 
volts or more because of their high in- 
sulating properties. Not only that, but 

they can also hold their charge for pro- 
longed periods of time. It seems that ev- 
erything's out to get us, so we have to be 
extremely careful. 

We've mentioned some ESD protective 
devices, but they are not all that common. 
However, those items (grounded straps, 
protective mats, conductive bags, etc.) 
can be found at NARP CES (North Amer- 
ican Philips Consumer Electronics Co.. 
Parts Dept., PO Box 555, Jefferson City, 
TN 37760). With a few of those protective 
devices it should be much easier to keep 
from blowing up sensitive components 
and equipment. R -E 

SERVICE 
QUESTIONS 

RASTER PROBLEMS 
This Motorola TS- 915 -D11 has me in cir- 
cles. I have no raster. All cathode voltages 
on the kine are at B , cutting off the tube. 
Collector voltages of the three video driv- 
ers measure .5 instead of 6 volts. The base 
of the ABL driver is at 30 volts when I turn 
the ABL adjust to maximum. It should be 
higher. but I can't figure out why it isn't. - 
R.L., Johnson City, TN 

Although the diagram calls for 34 volts 
at the ABL driver base, I'm not sure that 
this is your problem. Still it is an odd 
circuit, for sure. The ABL adjust is part of 
a voltage divider that goes back to the 
screen controls and still further back to the 
focus control. Stuck in the middle some- 
where, you have a 2.7- megohm and a 2.2- 
megohm resistor. If either of those resis- 
tors changes value, you're going to lose 
some of that voltage. There is DC coup- 
ling throughout from the ABL driver 
through the color outputs, so any off -volt- 
age in that loop could be cutting off the 
kine. R -E 

Versatile Lab 
Power Supply 

SO 

Only $12500 

0 -30 VDC at 0 -2A Excellent Regulation 
Ripple & Noise - 500 uV Built -in Short - 

Circuit and Overload Protection 

Model 3002A features continuously 
adjustable current limiting and precision 
constant voltage /constant current operation 
with "automatic crossover." This lab -grade 
unit can also be used as a current regulated 
power source. 

Optional 10 -turn voltage & current controls: 
$25 each. Add $3.00 for UPS shipping in 

Continental U.S. Check. Money Order or 
C.O.D. accepted. Illinois residents add 6% 
sales tax. 

- ELECTRO INDUSTRIES, INC. 
4201 W. IRVING PK., CHICAGO, IL 60841 

312/738.0999 
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"In technical terms, this is what's known 
as computer upchuck." 

CABLE TV 
Buy Direct & Save 

SUPER SPECIALS 
r s Ip 

40 CHANNEL 
CONVERTER 
52995 

Advanced Solid State design and cir- 
cuitry allows you to receive mid & 

super band channels. Restores pro- 
gramming to Video Recorders. 

36 CHANNEL 
REMOTE CONTROL -I CABLE CONVERTER 
$6995 

JERROLD 400 
THE ULTIMATE CABLE TV 7 
CONVERTER 

60 CHANNEL 
INFRARED 
REMOTE 
CONTROL fair $12995 

Send $5 for Complete Catalog 

DIRECT VI DEO SALES 
P.O. BOX 1329 

JEFFERSONVILLE, INDIANA 47130 

CALL 
1 .812. 282 -4766 
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-Cl 
ieos.1 

ICI 
LM31 7K 
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R1 

5K 

GND 

D1 

11N4148 
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154148 
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+ C2 

10/50V 
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CONVERTERS 
DESCRAMBLERS 

Largest Selection 
of Equipment Available 

$ Buy Warehouse Direct & Save $ 

36 channel 
wired remote 

converter 
only 

$8895 

36 channel 
converter 
$4595 

Send $2 for complete catalog 
of converters and unscramblers 

Quantity Discounts Visa Master Charge 
Add S'e shipping -Mich residents add 4.4 sales tax 

C&D Electronics, Inc. 
P.O. Bos 21, Jenison, MI 49428 

(616) 669 -2440 

The world of 
electronics 

gee -wizardry 

-YOURS FREE. 
32 -pages of test instruments - from the 
latest digital multimeters to the famous 
EICO scopes. Security systems. Auto- 
motive and hobbyist products. Kits and 
assembled. EICO quality. EICO value. 
For FREE catalog, check reader service 
card or send 50i for first class mail. 

L108 New South Road 
Hicksville, N.Y. 11801 

J 
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POWER SUPPLY 
continued from page 68 

VIN 

35V -40V 

Icl 
LM317K 

02 
154002 = 
o 

ADJ 

R1 

5K 

R2 
2005Z 

=D1 

'._C3 
T10,50v 

154002 

C2 

'..N 100/50V 

VO UT = 

0 1.25V-30V 

o GND 

FIG. 21- ADDITIONS TO THE PREVIOUS CIRCUIT has given this regulator a low- impedance transient 
response and full Input and output short -circuit protection. 

fully variable from zero to 30 volts. 

VIN - 
35V-55V 

D1 

1N4002 

ONO GND 

FIG. 43 -A tHt- HEGULATOR, 01, is used to 
give input over -voltage protection and improved 
ripple rejection. 

The minimum output voltage of the cir- 
cuits in Figs. 19 -21 is 1.25 volts. If you 
want the voltage to vary all the way down 
to zero, the circuits must be configured so 

lour = 1.25 

I R1 

FIG. 24-THE 317K THREE -TERMINAL regulator 
can be used as a precision current limiter or 
constant -current generator. 

that the "adjust " terminal goes to -1.25 
volts when R1 is reduced to zero ohms. 
Figure 22 shows how that can be achieved, 
using a 35 -volt negative rail and a pair of 
series -connected diodes to clamp the low 
end of R1 to -1.25 volts. 

If you want to get the maximum possi- 
ble voltage out of one of the these reg- 
ulators, you'll need to make sure that the 
input voltage does not exceed the 40 -volt 
rating of the IC. The best way to do that is 
to use a simple Darlington- plus -Zener 
pre- regulator circuit, as shown in Fig. 23, 
which enables you to use any unregulated 
input in the range 35 -55 volts. Note that 
as well as giving input overvoltage protec- 
tion, that pre- regulator also gives a further 
improvement in ripple rejection. If you 
want to use this circuit with a 5 -amp 338K 
regulator, you may need to reduce the 
value of R2 and beef up the power rating 
of the Zener diode. 

Finally, to complete this look at reg- 
ulator circuits, Fig. 24 shows how you can 
use the 317K as a precision current limiter 
or constant -current generator in which the 
output current is determined by RI and is 
virtually independent of the external load 
values. By suitable choice of RI, the con- 
stant- current magnitude can be set at any 
value between approximately 10 mA 
(Rl =120 S2) and 1.25 A (Rl = I D.). The 
performance is certainly not bad for a two - 
component circuit. R -E 
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PC BOARDS 
continued from page 53 

brings us to the next disadvantage -the 
stuff is very expensive. Still in all, you 
can't beat it for bridging small breaks in a 
trace and, to be fair about it, a 12 ounce 
bottle lasts a long time. 

We're mentioning the next alternative 
only so we can tell you to avoid it. Don't 
ever leave the leg of a component extra 
long so you can bend it over to bridge a 
gap in the trace. You'll run into exactly the 
same horrors you do when you make a 
sloppy repair with a piece of wire. In this 
case, the jumper will only be supported by 
the board at one end. The other end of the 
component's leg will still be depend on 
the adhesion of the copper to the board for 
strength. As was pointed out before, that's 
a definite no -no. 

You can also try to bridge small gaps in 
a trace with solder but that is too silly to 
discuss. What you'll be trying to do is 
create a solder bridge, and even if you 
manage to do that successfully, its 
strength will still depend on the bond be- 
tween the copper and the board. That is 
really iffy and the chances are good that 
even trying to make a solder bridge will 
lift the copper off the board anyway. To 
make a long story short, don't ever do 
that -it creates more problems than it 
solves. 

Changing the pattern 
If you have to change the foil pattern 

because you've discovered that your 
layout was wrong, the techniques to use 
are the ones we've already discussed. 
After all, it's still just a matter of moving 
the copper around. There are, however, a 
few other things that should be men- 
tioned. 

If you want to change components, you 
have to remove them from the board with- 
out damaging the foil. The ease of remov- 
ing a component is a direct function of the 
number of pins it has-the more there are, 
the harder it will be to remove. Un- 
socketed IC's are a write -off. There is ab- 
solutely no safe way to remove them from 
the board. If you're faced with that prob- 
lem, leave the IC where it is and do a cut 
and paste operation with the traces con- 
nected to its pads. However difficult and 
distasteful that is, it's still better than try- 
ing to remove the IC safely. 

After the component is removed from 
the board, the holes have to be cleaned 
out. Solder will always flow across the 
hole when the component is removed and 
it's suicide to try melting the solder and 
pushing the leg of the replacement part 
through the hole. The copper will always 
lift off the board. Clean the hole out by 
melting the solder and pushing a tooth- 
pick through the hole from the foil side as 

shown in Fig. I I . The solder won't stick to 
the wood and the hole will be nice and 
clean. You can get rid of the excess solder 
with a desoldering tool if you're rich or 
with left -over braided wire if you're not. 

FIG. 11- -AFTER A COMPONENT IS REMOVED, 
solder should be removed from the hole using a 

toothpick. 

We've saved the most horrible sort of 
repair job for the end. What do you do if 
you're making a double -sided board and 
you discover that the two sides are out of 
register? Well, you cry a lot and bang your 
head against the wall. There's not much 
you can do about it -you only have one 
hope. If things aren't too far off, you can 
drill through the board at an angle to com- 
pensate. If your board is too far off for 
that, all we have to offer is our deepest 
sympathy. It's happened to us and if any- 
one knows a way to solve that problem, 

please let us know. 
A successful repair to a printed- circuit 

board is any repair that does the job and 
doesn't affect the integrity of the board. 
You can use any or all of the techniques 
we've discussed and you probably know 
some that haven't been mentioned. The 
extra time it takes to make a safe, reliable 
repair is a small enough price to pay to 
keep acres of valuable silicon from going 
up in smoke. R -E 

"It surs we'd be in good shape financially 
if we hadn't bought a computer." 

Be an FCC 
LICENSED 
ELECTRONIC TECHNICIAN! 

tE 

Earn up to 
$600 a week 
and more! 

Learn at home in spare time. 
No previous experience needed. 

111,1411 
\u cost! . \: hooi to class. I he t triginal 
Home -Study course that prepares you for the FCC 
Radiotelephone license exam in your spare time! An 
FCC Government license is your "ticket" to thousands 
of exciting jobs in Communications. Radio & TV, 
Mobile two -way. Microwave. Computers. Radar. Aero- 
space and more. You don't need a college degree to 
qualify. but you do need an FCC License. No need to 
gull your Job or go to school! You learn how to pass 
the FCC License exam at home at your own pace with 
this easy -to- understand. proven course. It's easy. fast 
and low cost! GUARANTEED PASS You get your 
FCC License or money refunded. Write for free details. 
Soon you could be on your way to being one of the 
highest workers in the electronics field Send for FREE 
facts now. MAIL COUPON TODAY! 

commanD PRODUCTIOMS 
FCC LICENSE TRAINING. Dept. 90 
P.O. Box 2223, San Francisco, CA 94126 
Rush FREE facts on how I can get my FCC License 
In spare time. No obligation. No salesman will call. 
NAME 
ADDRESS 
CITY _ STATE ZIP , 
CIRCLE 23 ON FREE INFORMATION CARD 

SEE YOUR DEALER TODAY 

FROM 

firestik! 
ANTENNAS 
ACCESSORIES 

HERE'S A TIP 
THAT'S PERFECT! 

AM FM AUTO RADIO 
AND CB 

`Firestik'li 
GOLDEN SERIES 

HIGH 

BARE -HANDS TUNABLE 
NO TOOLS NEEDED 

PERFORMANCE ANTENNAS 

ALSO ANTENNAS FOR 
CORDLESS TELEPHONES 

MONITOR SCANNERS 

Dealer 8 Distributor Inquiries Invited 
SEND FOR FREE CATALOG 

'FirestIC Mews CorsNtry 
2614 East Adams Phoenix. AZ 65034 

Name 

Street 

City 

State Zip 
Serving the CB and 

Communications Market Since 1962 

CIRCLE 40 ON FREE INFORMATION CARD 
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MARKET CENTER 
EDUCATION & INSTRUCTION 

EARN your university degree through evaluation 
assessment. of existing education, experience. 
achievements. Call, (614) 863 -1791, or write. AS- 
SESSMENT, Box 13130R. Columbus, OH 43213. 

HOW a transistor works. $4 00 Easy educational 
experiment. Satisfaction guaranteed. ANTON, 1343 
W Belmont. Chicago. IL 60657 

FCC commercial licence correspondence course. 
60 individual lessons. 589.50. Payment plan avail- 
able. Results guaranteed! Information free. AMER- 
ICAN TECHNICAL INSTITUTE, Box 201. Cedar 
Mountain. NC 28718. 

UNIVERSITY degrees by mail!! Accredited Bach- 
elors, Masters. Ph.D's. Free facts revealed. CA- 
REERS-RE7, Box 470886. Tulsa, OK 74147 -0886. 

Be a 

MICRO- 
COMPUTER 
REPAIR 
TECHNICIAN 

No previous experience needed... tram 
at Some in spare time for an exciting 
career Even beginners can learn how to 
repair small computers Everything 
explained in easy -to- understand lam 
guage Test Instruments included with 
course Easy -to-follow home -study course 
Shows how you can get started In this fast. 
growing business Send for free facts No 
obligation No salesman will can 

We ICS SCHOOL OF COMPUTER REPAIR, 
Dept DEpv4 Scranton. PA 18515 

PLANS & KITS 
PRINTED- circuit boards. Quick prototypes, pro- 
duction, design. reflow solder send print or 
description for quote to KIT CIRCUITS, Box 235, 
Clawson, MI 48017. 

CABLE -TV converters and equipment. Plans and 
parts Build or buy. For information send $2.00. C & 
D ELECTRONICS, PO Box 21, Jenison. MI 49428. 

HI -FI speaker kits. auto speaker systems and raw 
drivers front the world's finest manufacturers. For 
beginners and experts Free literature. A &S 
SPEAKERS, Box 7462R. Denver, CO 80207 (303) 
399 -8609. 

NEW!... repair any TV... easy. Anyone can do it 
Write RESEARCH, RR No.3, Box 601BR, Colville, 
WA 99114 

REPAIRS of all converters and cable 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 -4408. 
HIGGINS ELECTRONICS, 6014 W Nelson. Chi- 
cago. IL 60641. 

CATALOG: Hobby, CB. broadcasting! Linears. 
transmitters. bugs. scramblers. downconverters. 

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 
PLEASE INDICATE in which category of classified advertising you wish your ad to 
appear. For special headings, there is a surcharge of $20.00. 
( ) Plans Kits ( ) Business Opportunities ( ) For Sale 
( ) Education Instruction ( ) Wanted ( ) Satellite Television 
( ) 

Special Category: S20.00 

PLEASE PRINT EACH WORD SEPARATELY, IN BLOCK LETTERS. 

3 4 5 

9 10 

11 12 13 14 15 

16 17 18 19 20 

21 22 23 24 25 

26 27 28 29 30 

31 32 33 34 35 

PLEASE INCLUDE FOR OUR FILES YOUR PERMANENT ADDRESS AND PHONE NUMBER. 

CLASSIFIED COMMERCIAL RATE for firms or individuals offering comercial products or services). 
52.15 per word prepaid (no charge for zip code)...MINIMUM 15 WORDS. 5°ßo 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 20e, 
per word All copy subject to publishers approval. ADVERTISEMENTS USING P.O. BOX ADDRESS 
WILL NOT BE ACCEPTED UNTIL ADVERTISER SUPPLIES PUBLISHER WITH PERMANENT 
ADDRESS AND PHONE NUMBER. Copy to be in our hands on the 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. 

FREE KIT Catalog 
FUNCTION GENERATOR KIT $59.95 
Vito-Ranging Cap -meter kit $70,05 

Phone 209 -772 -2076 
write or Phone for F KEE CA ¡ALO 

DAGE 

contains 
EST d 
XPERI- 
ENTERS 
EQUIP 

SCIENTIFIC INSTRUMENTS 
BOX 144 VALLEY SPRINGS CA 95252 

antennas, modifications. more! PANAXIS, Box 130- 
F7. Paradise, CA 95969 

QUALITY light chaser color organ kits. Refundable 
$1 00 for flyer DESIGN SPECIALTY, Box 1995, 
Huntington Beach, CA 92647. 

VEHICLE security system. Five separate timing cir- 
cuits. LED monitoring Many extra features. Plans 
$5.00 D & J ELECTRONICS, Box 6272. Rose- 
mead. CA 91770. 

CONVERT three -phase induction motors to single 
phase at full torque, 1 -25 HP, $6.00 instruction book, 
ROTARY CONVERTER SPECIALISTS, PO Box 
1382, Washington, DC 20013. 

ULTRASONIC remote control to mute unwanted 
commercials. Photos, schematics parts list, $5 50 
J. CLARK, 4720 Fielder, Tampa. FL 33611. 

UHF -STV using countermeasures (Miami, Chi- 
cago)? Unique unpublished add -on circuits for STV, 
SSAVI. cable. MDS. satellite (Bluemax, Fantasy). 
Catalog $1.00 plus SASE. CAPTAIN VIDEO, Box 
9388. Baltimore. MD 21228. 

CONTROL your world with your computer! Control 
up to 48 different devices easily. Complete plans, 
schematics. programs. $4.95. B & W ELEC- 
TRONICS, 3621 Lowden. Kalamazoo, MI 49008. 

FREE Information. Increase the vertical bandwidth 
of your 5Mhz oscilloscope to 200Mhz! WHITE 
KNIGHT IND. 3928 Iowa. No. 102, San Diego, CA 
92104 

DELUXE II sine wave descrambler board owners. 
improve reception distance. picture quality and sta- 
bility with 7 circuit revisions $9.95. A pulse sup- 
pressed descrambler design for the above board 
$7.95. G & M, Box 335, Rising Sun, MD 21911. 

ROBOTIC units kits plans, basic robot kit- $80.00. 
interface motor control kit-$50 00. verbal controlled 
robot -$150.00, programable RAM robot- í125.00, 
Information $1 00. WENDEL L. DANIELS, ENGI- 
NEERING CONSULTANT, 8450 Anthony Wayne 
Ave.. Cincinatti, OH 45216. 

TOP quality imported. domestic kits. surplus, dis- 
count electronics, computer components. Free cat - 

alog. TEKTRASONIX, 175 Fifth Ave . Suite 3194, 
NY.NY10010. 

SECURITY schematics, transistor, ultrasonic and 
I.C. designs, $8.00. For large list of plans send 
$2.00 (refundable) to SELECTRONICS, PO Box 
9606, Detroit, MI 48209. 

SILK screen PC boards, dials & panels yourself! 
Complete plans $9.95. RUS BARLEY, PO Box 
20993. Portland OR 97220. 

CABLE TV 
DEALERS wanted: Channel 2, 3, and 4 Notch fil- 
ters. Money back guarantee. Send $15.00 for 
sample and quantity price list. Specify channel(s). 
LEE KURTZ, PO Box 291394, Davie. FL 33329 

BUSINESS OPPORTUNITIES 
VIDEO game repair business Start your own Infor- 
mation parts list $5.00 BEST ELECTRONICS, 
4440 Sheena. Phoenix. AZ 85032. 

64K 6502 Z80 dual processor computer 
US$420.00. Hundreds Apple -compatible softwares. 
Details US$1.00. RELIANT, PO Box 33610, 
Sheungwan. Hongkong. 
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MAKE RADIO SHACK YOUR PARTS PLACE 
Low Prices! First Quality! No Mail Order Hassles! 

Power Transformers 
120VAC Primaries 

Type Volts Current Cat. No Each 

Mini 6.3 300 mA 273 -1384 2.59 
Mini 12.6 300 mA 273 -1385 2.79 
Mini 25.2 300 mA 273 -1386 2.99 
Mini 12.6 CT 450 mA 273 -1365 3.59 
Mini 25.2 CT 450 mA 273 -1366 3.99 

Std. 6.3 1.2 A 273 -050 3.79 
Std 12.6 CT 1.2 A 273 -1505 3.99 
Std. 25.2 1.2 A 273 -1480 4.39 

H -D 12.6 CT 3.0 A 273 -1511 5 99 
H -D 25.2 CT 2.0 A 273 -1512 6.29 
H -D 18.0 CT 2 0 A 273 -1515 699 

Low -Profile DIP Sockets Replacement 
Transistors 

Quality non -wicking sockets for PC use. Low - 

resistance contacts. 

Type Cat. No. Price 

8 -Pin 276 -1995 2/.59 
14 -Pin 276-1999 2/.89 
16 -Pin 276-1998 2/.89 

Type Cat No Each 

18 -Pin 276 -1992 49 
20 -Pin 276 -1991 59 
24 -Pin 276 -1989 79 
28 -Pin 276 -1997 89 
40 -Pin 276 -1996 99 

Tantalum Capacitors 

20% Tolerance 
Standard IC Pin Spacing 

pF WVDC Cat No Each 

0.1 35 272 -1432 49 
0.47 35 272 -1433 49 
10 35 272 -1434 49 
2.2 35 272-1435 59 

10 16 272-1436 69 
22 16 272 -1437 79 

Ceramic Disc Capacitors 

Low 39C Pkg. 
As of 2 

For RF, bypass and coupling. Hi -Q. Mois ureproof 
coating. 50 WVDC minimum. 

pF Cat No. Pkg. of 2 'IF Cat. No Pkg of 2 

4 7 272-120 39 OOt 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 

Computer Connectors 
Repair or make your own RS -232 cables and joy- 
stick extension cords and save' 

Type Positions Cat No Each 

ID Card Edge 34 276 -1564 4 95 

ID Card Edge 50 276 -1566 4 95 

Card Edge Socket 44 276-1551 299 

Solderless Sub -D Male 25 276-1559 499 
Solderless Sub -D Fern 25 276-1565 499 

Solder Sub -0 Male 9 276-1537 1 99 

Solder Sub -D Female 9 276 -1538 2 49 

Hood for Above 9 276.1539 1 99 

Solder Sub -D Male 15 276 -t527 2 49 

Solder Sub -D Female 15 276 -1528 3 49 

Hood for Above 15 276 -1529 1 99 

Solder Sub -D Male 25 276 -1547 299 
Solder Sub-D Female 25 276 -1548 399 
Hood for Above 25 276 -1549 1 99 

Type Cat No Each 

2N1305 PNP 276-2007 t 19 

MPS222A NPN 276-2009 79 

PN2d84 NPN 276-2010 89 

MPS3904 NPN 276-2016 69 
TIP31 NPN 276-2017 99 

TIP3055 NPN 276-2020 1 59 

MPS2907 PNP 276-2023 79 

MJE34 PNP 276-2027 149 
2N3053 NPN 276-2030 89 

MPS3638 PNP 2762032 79 

TIP120 NPN 276-2068 1 29 

2N3055 NPN 276-2041 1 99 
MJ2955 PNP 276-2043 2 19 

2N4124 NPN 276.2057 59 

2N4401 NPN 2762058 59 

MPSA06 NPN 276-2059 59 

MPSA13 NPN 276-2060 59 

MPSA42 NPN 276-2061 69 

MU4891 UJT 276-2029 99 

25D313 NPN 2762048 179 
2SC945 NPN 276-2051 79 

2SC1308 NPN 276-2055 7 95 

2N3819 N-FET 276-2035 99 

MPF102 N-FET 276-2062 99 

Communications ICs 
Type Cat No Each 

AV- 3-1015 UART 276 -1794 5.59 
AV -5 -8116 Baud Rate Gen 276 -1795 8.95 
XR 2206 AFSK Generator 276 -2336 5.95 
XR 2211 Decoder /PLL 276 -2337 5 95 
5089 Modern Tone Encoder 276 -1301 3 99 

4000 -Series 
CMOS ICs With Pin -Out and Specs 

Type Cat. No. Each 

4001 276 -2401 79 
4011 276 -2411 79 
4013 276 -2413 99 
4017 276 -2417 1.49 
4023 276 -2423 .99 
4049 276 -2449 .99 
4066 276 -2466 99 

Dual Switched Filter 
Slashed 51% 

Reg. 7.99 388 
20 -Pin 

MF10. Versatile CMOS building block for active 
filters-eliminates the need for expensive, close - 
tolerance parts. High performance, yet very easy 
to use Hams -build a CW /SSB audio bandpass 
filter or a RTTY demodulator with a minimum num- 
ber of parts' Center frequencies up to 20 kHz. 
Single or split supply. With data. 
276 -2329 Sale 3.88 

1/4 -Watt, 5% Resistors 

39C Pkg. of 5 

Ohms Cat No 

10 
100 
150 
220 
270 

271 -1301 
271 -1311 
271 -1312 
271-1313 
271 -1314 

330 
470 
1k 

1 8k 
22k 

271 -1315 
271 -1317 
271 -1321 
271 -1324 
271 -1325 

3 3k 
4 7k 
6 8k 

271 -1328 
271 -1330 
271-1333 

Ohms Cat No. 

10k 
15k 
22k 
27k 
33k 

271 -1335 
271 -1337 
271 -1339 
271 -1340 
271 -1341 

47k 
68k 

100k 
220k 
470k 

271.1342 
271 -1345 
271 -1347 
271 -1350 
271 -1354 

1 meg 
10 meg 

271 -1356 
271 -1365 

TTL Digital ICs 
In Stock at Low Prices! 

Type Cat. No Each 
7400 276 -1801 .59 
7404 276 -1802 .79 
7408 276 -1822 .79 
7447 276 -1805 1.19 
7490 276 -1808 .89 

SPST DIP Switches 

For digital or low current applications Mount in DIP 
sockets or on PC boards. Style may vary. 
8- Position. Fits 16 -pin DIP socket 
275 -1301 1 99 
4- Position. Fits 8 -pin DIP socket. 
275 -1304 1 49 

Semiconductor Reference 
Guide 349 

1984 Edition. Cross -ref- 
erence and substitution 
section lists 80,000 
types and low -cost 
Radio Shack replace- 
ments. Data on Shack 
transistors, ICs, SCRs, 
LEDs, diodes, opto de- 
vices Illustrated 272 
pages 276 -4007 3.49 

Operational Amplifiers FR 
Type Cat. No Each 

741 (Single) 276 -007 .79 
MC1458 (Dual) 276 -038 .99 
LM324 (Quad) 276 -1711 1.29 
TL082 (Dual) 276-1715 1.89 
TL084 (Quad) 276 -1714 2.99 
LM3900 (Quad) 276 -1713 1.39 
LM339 (Quad) 276 -1712 1.49 

Voltage Regulator ICs CIIM 
Type Adjustable Cat. No. Each 

LM723 0 to 40 VDC 276 -1740 .89 
LM317T 1.2 to 37 VDC 276 -1778 2.79 

Type Fixed Output Cat. No. Each 

7805 +5 VDC 276 -1770 1.59 
7812 + 12 VDC 276 -1771 1.59 
7815 + 15 VDC 276-1772 1.59 
7905 -5 VDC 276 -1773 1.59 
7912 - 12 VDC 276 -1774 1.59 

A DIVISION OF TANDY CORPORATION ftadue IhaeK 
Prices apply at participating Radio Shack stores and dealers 

CIRCLE 61 ON FREE INFORMATION CARD 

OVER 8800 LOCATIONS WORLDWIDE 

83 

www.americanradiohistory.com



84 

YOUR own radio station! AM. FM, cable. licensed. 
unlicensed. transmitter kits! Write: BROADCAST- 
ING. Box 130 -F7. Paradise, CA 95969 

BUILD and sell ultrasonic remote control to mute 
unwanted TV commercials. Photos. schematics, 
parts list $5 50 J. CLARK, 4720 Fielder. Tampa 
33611 

ELECTRONIC 
ASSEMBLY BUSINESS 

Start nome spare time Investment knowredge or 
experience unnecessary BIG DEMAND assem- 
bling electronic devices Sales handled by profes- 
sionals Unusual business opportunity 

FREE: Complete illustrated literature 
BARTA. RE-0 Box 248 

Walnut Creek Calif 94597 

BUY direct from Taiwan Hong Kong. Details $1.00. 
Refundable. TONY COLUCCI, 56 Central Blvd. 
Merrick. NY 11566. 

GRAPHIC EQUALIZERS, ETC. 
NOISE eliminators, expanders, power meters. 
others. Twelve -24 bands channel equalizers from 
S89 CO Kit see R -E 5 -6 78. 2 80. 3 -4 81 Catalog: 
SSS, 856R Lynrose. Santa Rosa, CA 95404 (704) 
546 -3895 

SATELLITE TELEVISION 
UNSCRAMBLE secret satellite channels watch all 
the good stuff. Plans $19.95 -kits 169.95-com- 
plete units $395.00- Details and order forms $3.00 
SCRAMCO, 8688 Royal Dr. Nobleville, IN 46060. 
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1984 Mail Order Catalog 

The One Stop Electronic Shop! 
Call Toll FREE 1. 800. 343 -0874 

In the United States: 
Mail Orders Boston Seattle 
P.O. Box 8000 133 Flanders Road 13107 Northup Way 
Westborough, Mass. Westborough, Mass. Bellevue, Wash. 
01581 01581 98004 
(Mass) (617) 366 -0500 (617) 366 -9684 (206) 881 -8191 

In Canada: 
Montreal Toronto Downsview 
5651 Rue Ferrier 14 Carlton Street 86 St. Regis Cr. N. 
Montréal, Québec Toronto, Ontario Downsview, Ontario 
H4P 1N1 M5B 1K5 M3J 1Y8 
(514) 731 -7441 (416) 977 -7692 (416) 6300400 
Ottawa _ Calgary Vancouver 
1023 Meriva e Road 3220 -5th Ave. N.E. 3070 Kingsway 
Ottawa, Ontario Bay 2 Vancouver, B.C. 
K1Z 6A6 Calgary, Alberta V5R 5J7 
(613) 728 -7900 T2A 5N1 

(403) 235-5300 (604) 438 -3321 

Visit your nearest Active store, call, write or circle 
the Reader Service Card for your copy of Active's new catalog. 

CIRCLE 77 ON FREE INFORMATION CARD 

SATELLITE -TV receiver breakthrough! Build 
your own system and save! Instruction man- 
uals, schematics, circuit boards! Send stamped 
envelope: XANDI, Box 25647, Dept. 21A, Tempe, 
AZ 85282. 

ENJOY satellite television. Save money with easy, 
guaranteed, do- it- yourself antenna plans kits. Elec- 
tronic knowledge not necessary. Send $1.00 for cat- 
alog. GFI -22, Box 9108. Missoula. MT 59807. 

SATELLITES Today, complete satellite television 
guide. teaches about purchasing, owning, operat- 
ing, building earth stations and much more. Learn 
now and save money. Send $13 95 (includes ship- 
ping) to CONSOL NETWORK, Box 12098, Suite E, 
Boulder. CO 80303 

SATELLITE TV VIEWERS 
Get the most complete weekly listings 

Send Si for sample copy. 

P.O. Box 308E, Fortuna, California 95540 
800 -358 -1117 (U.S.) 1100 -554 -8787 (Calif.) 

707 -725 -t4711 (all others) 

Satellite Descrambler 

For West Star 5 

Movies Movies Movies 

Send $5.00 for information 
Modern Technology 
P.O. Box 419 D1 

Boston, Ma. 02186 

TI -99/4A SOFTWARE 
TI -99 4A owners. Get your free catalog of new, ex- 
citing low cost software. DYNA, Box 690, 
Hicksville. NY 11801. 

SCANNERS 
SCANNERS -discount prices Bearcat BC -100 
$279.99; Bearcat 210XL $214.99: Bearcat 300 
$335.99; Regency MX3000 $186.99; JIL SX100 
$138.99; JIL SX200 $269.99: Bearcat 2020 
$275.99; Spectrum radar detector $214.99: plus 
$3 00 Shipping. Free discount catalog. Lowest 
prices anywhere on scanners, radar detectors. ma- 
rine radios, two -way accessories. SCANNER 
WORLD, 10 -RE New Scotland. Albany, NY 12208 
(518) 436-9606. 

REEL -TO -REEL TAPES 
AMPEX professional series open reel tape. 1800 -or 
2400 -feet on 7 -inch reels. used once. Case of 40. 
$45.00. 10íh 3600 feet and cassettes available. 
MasterCard Visa VALTECH ELECTRONICS, Box 
6 -RE. Richboro. PA 18954 1215) 322 -4866. 

HOME ROBOTS 
WORLD'S largest supplier of home robot kits 
parts. Build your own. Computerized kits, parts, 
and publications. Catalog $3.00. Design handbook 
$15.00. Complete kits $129 95. ROBOT SHOP, 
Dept. 10. PO Box 582, El Toro, CA 92630. 

SINE WAVE PATENT 
INCLUDES patent complete explanations of autho- 
rization and control, video signal correction, audio 
system. $20.00. INTERNAL DESIGN, Box 2512 -P, 
Culver City. CA 90231 

www.americanradiohistory.com



Do 
COMPUTER 

PRODUCTS. 

Inc. 

ORDER TOLL FREE 

(800) 
538 -8800 

848 -8008 

VI 

TERMS: Minimum order $10.00. 
For shipping and handling, include 
$2.50 for UPS grcund or $3 50 for 
UPS Blue (air) For each additional 
air pound, add $1 for UPS Blue 
shipping and handling. California 
residents must include 6% sales 
tax, Bay area and LA residents in- 
clude 61/2% sales tax. Prices are 
subject to change without notice. 
We are not responsible for typo- 
graphical errors. We reserve the 
right to limit quantities and to sub- 
stitute manufacturers. All merchan- 
dise subject to pr or sale. 

HOURS: Mon. - Fri. 7:30 to 5:00 
Saturdays 10:00 to 3:00 

VISIT OUR RETAIL STORE 

2100 De La Cruz Blvd. 
Santa CI 3ra, CA 95050 

(408' 988 -0697 

ALL MERCHANDISE IS 

1000/o GUARANTEED 

Do 

2101 
5101 
2102-1 
210204 
210212 
2111 
2112 
2111 
2114.25 
21144 
2I111-3 
21111-2 
2141 
1M3/041 1 

IM3401/ 3 

11154041 2 

6114118 
TMN2016-200 
TMN2016-150 
TNM2016 IDO 

11116116 
NM6116-3 
NM6116-2 
NM61161P-1 
NM61161P-3 
NM61161P-2 
Z-6132 

11134027 
UP041I 
61152110 
1141101 
11115291 
4116250 
1I16-200 
1116150 
2111 
4164-250 
4164-200 
4164-150 

1702 
2701 
2758 
2751 
2716 
2716-1 
TMS2516 
TMS2116 
TNS2532 
2732 
2732-250 
2732-200 
2161 
2761250 
2764-200 
IN52564 
MC66161 
27121 

STATIC RAMS 

256 1 1 1150., 
256 1 1 1450., 

1021 1 1 1150., 
1021 1 I (150., 
1021 , I 1250., 
256 . 1 (45018 
256 , 4 1150.s 

1021,11450., 
1021 1 1 I250.. 
1021 1 1 1450., 
1021,/p00., 
1021 , 1 1200.s 
4096 1 I 155.,1 
4096 , I 1150., 
4096 , 11300., 
1096 , I 1200n 
1021 1 8 1250., 
2046 , 8 1200., 
2016 , 8 

I 
I SO.s 

2016 1 8 (I00. s 

Me , 8 1200.s 
2016 1 8 1150.1 
2018 , 8 1120., 
2016 , 6 1200.1 
2016 1 6 I150., 
2016 , 1 1120., 
1096 1 8 1300., 

Ice.,l 

OPI 

(IPI 

(IPI 
OPI 

OPI 

ll = l.. P..., 13261 = Qu,rSt,tk 

DYNAMIC RAMS 

1096 1 

1096 1 

1096 , 

8192 
6102 

16381s 
16361 , 

16381, 
16311 1 

65536 1 

65536 
65536 1 

1250., 
1300., 
1300., 
1200., 

1250.s 

1250., 
(200., 
1150., 
n 50., 
1250., 
(200.1 
r150., 

15.1 

15,1 

I51 

58 = Slgk 5 9.N Sups 

EPROMS 
256 , 1111.11 

1021 1 6 1150.,1 
1024 1 6 1150a1 
1024 1 8 1450.015v 
2048 1 8 (/50.,I I5, 
2018 , S 1350u1 Is, 
2011 1 I 1150.1I IS, 
2018 , 1 1450.,1 
1096 , 8 IIS0.,1 I5, 
1096 1 1 1150.1115 
1096 1 1250.,I I5, 
4096 , I 1200u115 
8192 1 8 1150.1115, 
6192 , 8 1150.2115 
8192 , 1 1200.1) 15, 
8192 , 1 145011s115 

8191 , 8 1450.:1 15 121 PMI 
16381 , 8 Cal 

1 90 
190 

88 

98 
15 

/S 

95 
SI 95 
e/ 95 
II 95 

8l1 95 
811 95 

90 
IS 

95 
IS 

90 
10 

90 
10 

10 

90 

90 
90 
90 
95 

3 95 

1 95 
5.95 
2.95 
1.90 
1.110 

.49 
19 

120 
4.90 
445 
SAS 
5.46 

115 
249 
219 
5 90 
2 95 
5 90 
515 
180 
5 90 
3 95 
190 

10 95 

595 
1395 
23 95 
16 05 
3895 
1695 

5, = well 5 1N1 hilts 

74LS00 
741500 23 741692 54 
741501 24 741693 54 
741502 24 741695 74 
74LS03 .24 741596 88 
741507 23 7416107 38 
741505 .24 7415109 38 
741508 .27 7416112 38 
741509 .28 7416113 38 
741510 24 7415114 38 
741511 34 7415122 44 
741512 34 7415123 78 
741513 .44 7416124 2 85 
741514 .58 741_6125 48 
741515 34 7415126 48 
741.520 24 7416132 58 
741521 28 7416133 58 
741622 .24 7416136 38 
741526 28 7416137 98 
74L527 28 7416138 54 
74LS28 34 7416139 54 
74LS30 .24 7416145 115 
74LS32 .28 7416 147 2.45 
74LS33 54 7415148 130 
74LS37 34 7415151 54 
74LS38 .34 7416153 54 
74LS40 24 7415154 1 85 
74LS42 48 7415155 68 
74LS47 74 7415156 68 
74L548 74 7416157 64 
74LS49 .74 7415158 58 
74LS51 .24 7415180 68 
74LS54 .28 7415161 64 
74LS55 .28 7415162 68 
74LS63 120 7415183 64 
74LS73 38 7415164 68 
74LS74 34 7415165 94 
74LS75 38 7415166 190 
74LS76 38 7415168 1.70 
741S78 48 7415169 1 70 
74LS63 59 7415170 145 
74LS85 68 7415173 68 
74LS86 .38 7415174 54 
74LS90 54 7415175 54 741.591 .68 7415181 2 10 

741.5189 8.90 7415363 1.30 
7415190 88 7415364 1.90 
7415191 88 7415365 .49 
7415192 78 7415366 .49 
741S193 78 7415367 .44 
7415194 68 7415368 .44 
7415195 68 7415373 1.35 
7415196 78 7415374 1.35 
7415197 78 7415377 1.35 
7415221 88 7415378 1.13 
7415240 .94 7415379 1.30 
7415241 .98 7415385 1.95 
7415242 98 7415386 .44 
7415243 98 7415390 1.15 
7415244 1.25 7415393 1.15 
741S245 1.45 7415395 1.15 
7415247 .74 7415399 1.45 
7415248 .98 7415424 2.90 
7415249 .98 7415447 .36 
7415251 58 7415490 1.90 
7415253 58 741.5624 3.95 
7415257 58 7415640 2.15 
7415258 58 7415645 2.15 
7415259 2.70 7415668 1.85 
7415260 .58 7415669 1.85 
7415266 .54 7415670 1.45 
7415273 1 45 7415674 9.60 
7415275 3.30 7415682 3.15 
7415279 .48 7415683 3.15 
7415280 195 7415684 3.15 
7415283 68 7415685 3.15 
7415290 88 7415688 2.3S 
7415293 88 7415689 3.15 
7415295 98 7415783 23.95 
7415298 88 811595 1.45 
7415299 1 70 811596 1.45 
7415373 3 45 811.597 1.45 
7415324 1.70 811598 1.45 
7415352 1.25 25152521 2.75 
7415353 1.25 251.62569 4.20 

SPRING 
SPECIALS 

4116 
4116 

2708 
2716 
2732 
2764 
27128 

4164 
4164 
4164 

2114 

250ns 490/ea 
200ns 890/ea 

8K EPROMS 2.49 
16K EPROMS 2.95 
32K EPROMS 3.95 
64K EPROMS 5.95 

128K EPROMS 19.95 

64K DYNAMIC 
250ns 

64K DYNAMIC 
200ns 

64K DYNAMIC 
I Sons 

4.45 
5.45 
6.45 

450115 8/7.95 

5t/4" DISKETTES 
ATHANA 

SSSD 18 95 
SSDD 22 95 
DSDD 27 95 

BULK DISKETTES 
51/4" DISKETTES 

NO LABEL 
SINGLE SIDED DOUBLE DENSITY 
(WITH JACKETS AND HUB RING) 

Peck of Ten s 16.95 
Peck of 100 6149.00 

www.americanradiohistory.com



POPULAR CHIPS 
NE564 2 75 

4 LM301 49 

LM 565 
MC 1330 
MC 1350 
MC 1458 
MC 1496 
LM 1889 
7805 
7808 
7812 
7815 
7818 
MV 2109 
2N2222 
MC 1349 

95 
t 25 
1 15 

49 
1 00 
1 75 

80 
50 
80 
80 
80 
69 
30 
79 

FUNCTION GENERATOR KIT 
Uses XR -2206 IC 1 Hz to 100 kHz 

Complete with PC Board & all parts except 
power supply and enclosure $19.95 

SPECIALS 
ON 

PRIME IC's 
NE564 

$2.75 ea, 10/$25, 100/$195 

LM1889 
$1.75ea, 10/16.50, 100/5150 

MC 1496 

$1.00 ea, 1039, 100475 

DELUXE PARTS ASSORTMENTS 
1 Resistors 6 Trlmpota ay Coll 6 Chokes 

68 watt. 5% resistors & 1 each of 15 33. and 10c 

5 PT -1S 10K tnmpots. t 

each - 51, 75. 100. 470. 

1 5K, 36K. 51K. 470K. 
13 -1 2K, 2 -220, 3 -100K 
6-330. 6-12K. 7 -910. 

9-3 3K, & 14 -4 7K 

$4.50 ea, 10/40.00 
3 Capacitor "A- 

Monolythics - 1- 56001. 

7- 1 mid 8 1- 22 mid 
Silver M¢as - 2 -10pí. & 1 

each of 4301. 11001. 

56001.120001.3000 or 
3300pí 

$4.95 ea, 10/45.00 
13 Capacitor "8' 

Mylars 4- 001. 2- 047. 

29- 01 Radial lyhcs 3 -10 
mid 16V. 1 -1000 mfd 50V. 

1 -2200 mid 35V Disc 
Caps 1 each of 5. 12. 27. 

36. 110. 330p1 2- 120p1. 

3 -3901. 3- 22001. and I 

Van Cap 5 -3501 
$7.50 e., 10/70.00 

luh) micro henries 
chokes 1- variable RF 

coil (same as 
49A537MPCI 

$3.25 ea, 10/30.00 
as IC's Sockets, L Semi's 

1 each of NE564. LM565. 
MC1330. MC1350. 
MC1496. LM1889. 7812. 
7818. 2N2222A. MV2109. 
heat sink 2- MC1458. 
4-1N4002. 4-8 pin, 2 -14 
pin, 1 -16, & t -18 pin 
socket 

$13.50 ea. 10/125.00 
*6 MIsc Hardware 

LED & holder. fuse & 

holder. line cord. 
grommet. SPST switch 
DPDT switch, 2 -F61 
Conn & lugs. knob. 
4- spacers. 6- screws & 

nuts, 2'RG -174. matchirnO 
transformer w. nut 

$5.95 ea. 10/57.50 

UHF AMP KIT 
25db Gain stnpline PC board 

using (2) BFR -90's 

Complete no enclosure) $10.95 
Power supply for above $3.49 

POWER TRANSFORMERS . r` 

Pri 115V AC I 
Sec 24 volts @ 350 A ,{ 

Dim. 2' x 1 Lx 2 H \ 
$1.95 ea. 10415.00 1003125.00 

NETWORK SALES, INC. 
2343 W. BELMONT AVE. 

CHICAGO, IL. 60618 

312/248 -3202 
Phone Orders Welcome. 

QUANTITIES MAY BE LIMITED 

©COPYRIGHT 1984 NETWORK SALES. INC 

TERMS Visa. M C , Check, 
Money Order or COD ) addit 

$3 00) Min Order $10 00 Add 
52 50 S&H for USA Ill add 8°b 

Tax MAIL ORDER ONLY. 
Prices subject to change 

without notice. 
WRITE FOR OUR MONTHLY 
UN- ADVERTISED SPECIALS 

86 

CIRCLE 90 ON FREE INFORMATION CARD 

DON'T 
FORGET 

USE 

YOUR 

READER 

SERVICE 

CARD 

A SINGER'S DREAM! 

1 

t . 

_ 

REMOVES VOCALS FROM RECORDS! 
Now You can sing with the world's best bands! 

The Thompson Vocal Eliminator can remove 
most or virtually all of a lead vocal from a standard 
stereo record and leave the background! 

Write or call for a free brochure and demo record, 

LT Sound. Dept. R -1, P.O. Box 338. 
Stone Mountain, GA 30086 (404) 493 -1258 

CB EQUIPMENT 
PALOMAR Pride electronics- exclusive repair fa- 
cility Service- update -improvements on these 
and similar equipment PALOMAR -PRIDE RE- 
PAIR, 1320 -A Grand, San Marcos. CA 92069 (619) 
744 -0720. 

WANTED 
INVENTIONS, ideas, new products wanted for pre- 
sentation to industry and exhibition at national 
technology exposition. Call 1- 800 -528 -6050. Ari- 
zona 1- 800 -352 -0458. X831. 

HALLICRAFTERS S -40, S -52, S -77 Any con- 
dition Paying $20.00 -$40.00 each FALA ELEC- 
TRONICS, Box 04134 -2, Milwaukee. WI 53204. 

BUY BONDS 

__ 
co) HITACHI TEST EQUIPMENT 

DISCOUNT PRICES 
V209 V -509 OSCILLOSCOPES V -650F V1050F 

DC -20MHz Dual Trace DC -50MHz Dual Trace 60MHz Dual Trace 100MHz Quad Trace 
Battery Operated Delayed Sweep Delayed Sweep Delayed Sweep - COMPLETE LINE OF 

INSTRUMENTATION - 
:e15$ 

! 
c, i 

Ii,$ 
ib (_ AT THE MOST 

COMPETITIVE PRICES 
. 

:a.l.._ ¡. ._ ¡ I - ' (,t ' -.-e 6t 
l . 

1 

?..eyy 
a.1 
d'" at °o Q °P Sb`'° 

PRICES INCLUDE 

S50.00 PROBES, FREE 
0 

Reg. 51980 

$745 51149 
ALL SCOPES. ,O-- Reg $1,s5 

$985 $1280 

DIGITAL MULTIMETERS V6015 V8041 
V -222 V -422 305 Digit 8 Function. 

+1e -+28 -c Accuracy 1MHz /2 Channels 1000 40MHz /2 Channels 4000 
DC -20MHz Dual Trace DC-40MHz Dual Trace Ac a Dc R..i.i soo Words Per Channel Words Per Channel 

MOur. Data Mad wail. 
i.ry, Test Lads a Fula 

rang 
V - ,A0.4. ... i . . - 4, i ED: e. 

VR -3510 
e.g 5187 t w 

. ' * S 11' F 
8137 

VR 3525 S4erh .e .. _ n..see F \ . 
P 

e.g 5147, ti O 
Reg $695 

S,h 
Reg. $895 S VR 

$107 
3550 Q° S °° CALL FOR G 

$545 
GP. 

$ 649 ypJ 
$97 yrAi' 

Reg 

$1695 
$1995 

co PRICING PR CINQ 

TOTAL ELECTRONICS CENTER OVER 70,000 ITEMS IN STOCK CALL TOLL FREE 

WM. B. ALLEN SUPPLY CO. INC. 800 535 -9593 
ALLEN SQUARE LOUISIANA TOLL FREE 800 462-9529 

300 BLOCK NORTH RAMPART STREET, NEW ORLEANS, LOUISIANA 70112 

CIRCLE 56 ON FREE INFORMATION CARD 
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FORMULA INTERNATIONAL INC. M2 
12603 Crenshaw plvd., Dept. B, Hawthorne, CA 90250 

For information (213) 973 -1921 Orders Only (outside Calif.) (800) 672 -8758 
. / . 

MARK IV - 15 STEP 
LED POWER LEVEL INDICATOR KIT 
The new stereo indicator kit consists of 36 4-dolor 
LED's (15 per channel) to indicate the sound level 
output of your amplifier Iran 36dB to 3dB 
Comes with a well designed silk screen printed plas- 
tic panel and has a selector switch to allow floating or 
gradual output indicating Power supply is 6 -12VDC 
with THG on board input sensitivity controls This unit 
can work with any amplifier from 1W to 200W Kit 
includes 70 pcs driver transistors. 38 pcs matched 
4-color LED's. all electronic components, PC Board 
and front panel MARK IV KIT $31.50 

TA -1000 
KIT 

$51.95 

Power 
Transformer 
$24.00 ea. 

100W CLASS A 
POWER AMP KIT 
Dynamic Bias Class A circuit design makes the 
unit unique in its class Crystal clear, 100 watts power 
output will satisfy the most picky fans A perfect 
combination with the TA -1020 low TIM stereo pre - 
amp. 
Specifications Output power 100W RNS into 811. 
125W RMS into 4ff Frequency response 
10Hzt0OKHz THO less than 0.01 % SN ratio 
better than 80dß Input sensitivity IV mar Power 
supply 40V at 5A. 

No FCC license 
Rewired 

OUR PRICE S49 50 
Aedltrenal Microphone 

(Trenn4erl Antler* 
et S28 00 ea 

MURA WMS-49 

CRYSTAL CONTROLLED 
WIRELESS MICROPHONE 

SYSTEM 

T ransmrtter F I mic for flat 
101Z -IBKHz response %'cal 
controlled 49MHz AM Band 
for drift-free performance 

t00mW output (range 
approx. ' mile) for re 
liable long rang jai& "r' transmission. 
Powered by a 9V 
rada battery 
Receiver. X lai con- 
trolled locks on 

49MHz transmitter signal. On panel VU meta, moni- 
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 professional 
set is ideal for on stage in field, church in house or 
outdoor use 

LOW TIM DC STEREO PRE -AMP KR TA -1020 
Incorporates brand -new DC design that gives a fre- 
quency response from 0-100KHz 0 5dB Added 
features like tone defeat and loudness control let you 
tailor your own frequency supplies to eliminate power 
fluctuations, 
Specifications. THD TIM less than .005% Fre- 
quency response DC to 100KHz c0.5de RIM 
deviation 0 2dB SN ratio better than 70d8 
Sensitmty. Phone 2mV 47K11, Aux 100mV 10OK11 
Output level 1.3V Max output 15V Tone controls: 
Bass 10dB ni 50Hz. Treble 10dB id 15Hz 
Power supply 24VDC of 0.5A. Kit comes with 
regulated power supply. All you need is a 48VCT 
transformer ni 0.5A. 

Only $44.50 
Transformar 

$4.50 ea. 

pínecom'M DP-64 

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 Il Compatible 
40/80 Column Display (optional) 
Runs Both Apple Soft and CP /M Software 

Model DP -64 

Fully Assembled ... $65000 
pínecomTM 

Pioneer of Low Cost 
Apple* Compatible Computer 

Now 
with New 
Improved 
Keyboard 

and 64K RAM 

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 

And best of all, the price $4990 
Assembled and Tested is just 

nk SPECIAL * 
Excellent Price! 
Model 001-0034 
$29.50 per KB 

Transformer 
$10.50 ea. 

TA -322 30 WATTS TOTAL 
15W 15W STEREO AMP KIT 

This is a solid state all transistor circuitry with on 
board stereo pre -amp for most microphone or phone 
input. Power output employs a heavy duty Power 
Hybrid IC Four built on board Controls for 
volume, balance, treble and bass. Power supply 
requires 48VCT 2 5A transformer. THD of less than 
0 1° ° between 100Hz -10KHZ at full power (15 Watts 

15 Watts loaded into 8111 

60W +60W O.T.L. AMP 
Sinner pee-amp tone control power amp All in on 
unit, fully assembled) Compact in size 7-.44.-x21/2" 
Can be Idled into most cabinets Power transistors 
using 25C1667 X 4 to give a max output of 60W 60W 
(811) 

Frequency response: 20Hz 85KHz( tdB) Total 
harmonic distortion 0.02%(1 KHz) Sgnal Norse Ratio. 
88 dB (open loop) Tone control 100 Hz 16 dB 10 
Klein-14dB Dynanac range 60 dB Power Supply. 
48V -70V5Amp.FdteCapacaor 4700,r 75Vm Defter 

MODEL: 
SA -4520 

Part 0370-0350 $39.95 ea. 
t Transformer Part 0670-0230... $22.50 ea. 
2 Filter Capacitor 47000.F 70V $6.50 ea. 

MAGNETIC HEAD EQUALIZER 
Standard RIM curve for all kinds of magnetic heads 3 

stages crossover circuit for best results Output voltage 
guaranteed to be stable without any oscillation Power 
Supply 24 V D C 

MODEL MA -142 
Part 0370 -370 56.95 ea. 

STEREO MIC. AND ECHO MIXER 
FOR STEREO AMPLIFIER SYSTEM 
The circuitry employs all integrated circuits. BBC) type 
echo circuit, echo time can be adjusted (max 30 
Msec I Also with a microphone preamp on the (ward 
Fully assembled 

MODEL: MX205 
Part 0370-0360 529.95 ea. 

PROFESSIONAL REGULATED 
VARIBLE DC POWER SUPPLY KIT 

All solid stale circuitry with high efficiency power Iran - 
sitor 2SD388 and IC voltage regulator MC 1733 Output 
voltage can be adjusted from 0 -30V at to current 
frothed or 0-15V at 2A current limited Internal resist- 
ance is less than 000511. ripple and noise less than 
tiny. dual on panel meters tor voltage and current 
reader. also with on board LED and audible over bad 
indicator Kd comes with pre -dated PC Board. instruc- 
tions. all necessary electronic components. trans- 
former and a professional looking metal cabinet The 
best prgect for school and the most useful instrument 
for repairmen. Budd one today, 

Model TR88A 

w 0 -I5VDC 2A 

ModelTH8813 

$59.50 per Kit 0 -30VDC IA 

LOW T.I.M. TRANSISTORS 
100W r 100W 

Employs Hitachi low raise I C for pre -amp Ma. 
output 16 V P.P (non distortion) with hi-ow finer. and 
tone dental circuit Rear power amp with short Circuit 
protection Giant neat sink for maximum results Toner 
controls 14dB All components (except pots for voi 
ume. and tone Controls) are pre - assembled the qualify 
is guaranteed Power sup(vi. DC 35V -50V 

MODEL: SA802C 
Part #370-0340 $85.00 

POWER TRANSFORMER 
(68V -80V CT 6 AMP) 

Part 0670-0220 524.50 

SEND ONE DOLLAR 
FOR OUR DETAIL CATALOG 

Inside California 
Outside Calif. (Intl. Mexico 8 Canada) 
Overseas 

hipping . endlmg Charges 
Under $50.00 Over S50 00 

Purchase Purchase 
ICY, 5% 
1 5', 10% 
25 20th 

Minimum Order 510.00 /Calif. Residents 
add 6.5°0 Sales Tax. Phone Orders Accepted 
on VISA or MC ONLY. NO C.O.D.'s. Prices sub- 
ject to change without notice. 

I>T1 rr 
CIM 

STORE HOURS 
MON- FRI -10 -7 

SAT -10 -6 

'Apple and Apple II are the trademark of APPLE COMPUTERS, INC. 
i.:: _'': ik:hzi'.ei;:1',,.'ñ ?i..y.,f.-"¡..¡ .:_:.;-.._4 .v:r7. ,. i.'-:,:.ÿ'¡,::=- + !rj,L: ,t:v;';::= 

M':?. 
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`\ MULTI-CHANNEL 

Complete Antenna Systems from '69" 

Full 800 Mhz Range 

Tune 1.9 -2.7 Ghz 

Includes all 
ITFS Channels 

DEALERS WANTED 

CH's and Credit Card 

Orders call TOLL FREE 

1- 800 -247 -1151 

GAI,AXY 
ELECTRONICS 
5644 N. 53rd Avenue 

Glendale. AZ 85301 
1- 602 -247 -1151 

11111\ \\ 

): fill 
GO_O STAR 

.r l/, illn 

SILVER I TELE 

STAR 
STAR 

CB MODIFICATIONS 
Increase channels, range. privacy! We specialize 
in frequency expanders, speech processors, FM 

converters, PLL & slider tricks, how -to books, 
plans, kits. Expert mail -in repairs& conversions 
16 -page catalog $2 

CBC INTERNATIONAL, P.O. BOX 31500RE. 
PHOENIX, AZ 85046 (602: 996 -8700 

®D 
WRITE FOR 

MCGEE'S 
SPEAKER p' ELECTRONICS CATALOG 

1001 BARGAINS IN SPEAKERS 
Tel.: 1 (816) 642 5092 

1901 MCGEE STREET KANSAS CITY, MO 64108 

FOR SALE 
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. 

RESISTORS 1/21 & ihW 5% 3 cents. 1% Metalfilms, 
precision custom wirewounds, $1.00 refundable to: 
JR INDUSTRIES, 5834 -B Swancreek, Toledo, OH 
43614. 

FREE catalog featuring scanner acessories, carrier/ 
subcarrier detectors. voice scramblers, unusual 
kits. CAPRI ELECTRONICS, Route 1R, Canon. GA 
30520. 

DESCRAMBLERS for downconverters, high gain. 
Send $1.00. RB ELECTRONICS, PO Box 643, Ka- 
lamazoo. MI 49005. 

THE Intelligence Library- Restricted technical in- 
formation & books on electronic surveillance, sur- 
veillance-device schematics. lock- picking, in- 
vestigation, weapons, identification docu- 
ments. covert sciences, etc The best selection 
available. Free brochures. MENTOR, (Dept. Z), 

135 -53 No. Blvd., Flushing, NY 11354. 

CABLE TV equipment. notch filters for "beeping" 
channels. Information $1.00. GOLDCOAST, PO 
Box 63'6025 RE. Margate, FL 33063. 

RF pa rts /Motorola transistors. MRF454 $16.00, 
MRF455 $12.00. Catalog available. RF PARTS CO., 
1320 Grand, San Marcos, CA 92069. (619) 744- 
0720. 

THE BEST PLACE to BUY, SELL or 
TRADE NEW and USED EQUIPMENT 

NUTS & VOLTS MAGAZINE 
BOX 1111 -E PLACENTIA. CA 92670 

(714) 632 -7721 
loo Thousands of Readers Nationwide 

Every Month 
ONE YEAR U.S. SUBSCRIPTIONS 
57.00 - Ird Class S17.f0 Isr Claw 

525.00 Lifetime - 3rd Class 

NUTS B VOLTS 

N.., LEAR 
COMPUTERS 

SOFTWARE 
OPTICS 

.W,.OPE NE 
MICROWAVE 

COMPONENTS NENTS KITS 
NT,OUE ELECT 
PURLICATIOMS 

UP to $500.00 per month Sell computer software in 

your home. Write to: COMPUTER SERVICES, PO 
Box 7748, Tucson, AZ 85725. 

CABLE -TV products. Jerrold, Hamlin, and Oak 
converters. Send $3.00 for information. ADDI- 
TIONAL OUTLET CORP., 111 E. Commercial Blvd., 
Ft. Lauderdale, FL 33334. 

RECONDITIONED test equipment. $1 00 for cata- 
log JAMES WALTER TEST EQUIPMENT, 2697 
Nickel, San Pablo, CA 94806. 

POLICE code unscramblers, other scanner ac- 
cessories, telephone recording device, DNE, Inc., 
Rt. 7, Box 257E, Hot Springs, AR 71901, (501) 
623 -6027. 

NEW!... repair any TV... easy. Anyone can do it. 
Write. RESEARCH, RR No. 3, Box 601BR, Colville, 
WA 99114. 

EXACT same PCB and Toko coil set (no. 4) for 
descrambler in February article only $15.00 ship- 
ping $2.00. JIM RHODES, 1025 Ransome Lane, 
Kingsport, TN 37660. 

CONVERTERS all types for all systems, lowest 
prices anywhere, quantity discounts, dealer inquir- 
ies accepted. Send $1.00 for catalog. PG VIDEO 
CORP., PO Box 296, Latham, NY 12110 (518) 
274 -6593. 

OVER 1200 electronics parts, kits. and computer 
products. Lowest prices. Send $1.00 (redeemable) 
for catalog. Stamp brings flyer. DAYTAPRO ELEC- 
TRONICS, 3029 N. Wilshire, Arlington Hts . IL 

60004. 

MICROWAVE TV ANTENNA SYSTEMS 

Freq. 2.1 to 2.6 GHz 34 db Gain + 

TWO YEAR WARRANTY 
PARTS & LABOR 

COMPLETE SYSTEMS 

(as Pictured) 
Commercial 40" 

Rod Style S 89.95 
Parabolic 20" 

Dish Style S 79.95 

COMPONENTS 

Down Converters 
(both types) S 34.95 

Power Supplies 
(12V to 16V1 S 24.95 

Data Into (Plans) S 9.95 

CALL OR WRITE FOR 

KITS. PARTS. INDIVIDUAL 

COMPONENTS 

We Repair All Types Down 
Converters & Power Supplies 

Phillips -Tech 
Electronics 
1043 N. STADEM DR. 
TEMPE AZ. 85281 
(602) 967 -6972 
Special Quantity Pricing 
Dealers Wanted 

COD'S 

CIRCLE 29 ON FREE INFORMATION CARD 

NORTH AMERICAN SOAR corporation 

PEN -STYLE DIGITAL MULTIMETER 

GREAT PRICE $49.00 
iimmoominoppp--- 

TOO 
; 'r83" 

NEW! 
Hand Held LCD Display - Fast One Hand Operation 
SPECIFICATIONS. 
Display: LCD 3`h digits maximum reading of 1999 continuity beeper built -in 

Range: Auto ranging 
Polarity: Automatic no indication for positive polarlly menus sign for negative polaniy 

Overrange Indkton: MBS 1 or ' 1 md,cahon 
Dala Hold: Data hold Mall ranges with hold switch On 

Low Battery Indication: B' mark displayed when battery drops below operating voitag," 

Sampling 7 Tones second 
Power Supply: SR-44 battery 11 55V) X2 

Power Consumption: 5 5mW 
Size: t, 1' LWH (less probe tips) includes 'h" and 2 prohes 

Add $2.50 For Shipping 
STOCKING DISTRIBUTOR 

VISA L COO S 

/ "(Cs ELECTRONICS 
CORPORATION 

SEMICONDUCTOR PARTS AND PRODUCTS 

1043 N. STADEM DR. 

TEMPE, AZ 85281 (602) 967 -6945 
Call or Write for FREE 

Semiconductor Parts & Products Catalog 

CIRCLE 83 ON FREE INFORMATION CARD 

www.americanradiohistory.com



ADVANCED 
COMPUTER 

PRODUCTS MICgOPRO( MICROPROCESSO 

RAM UP- GRADES 
64K D RAM (4164- 200nS) 

9 pcs for 5500° 
16K D RAM (4116- 200nS) 

8 pcs for 51295 

,4ppp 
5900 
!4600 
?.x02 
4802 

56113 

,806 

561309E 
,VIp9 
5e809 

2 

REPEAT OF SELL -OUT 
58 Key Unencoded Keyboard 

'19". .7 ea. 

This es a new 58 key lammal Keyboard 
rwlactured by a malt manulacturer II e5 

unaided 14,15 SPST keys unattached to any 
PC (ward Solo molded plaseC base mea 
sures 11" k 4' 

Unencoded 
Key Pad 

QIT 795ea 

STEPPER MOTOR 
UpraIo-, N 0181*079 
12VDC on one dorm-bon 
and then r 

e 

9199 
polarity (Or s3rdr8 

ve) Uses 12VDC. 
Clock Wise 80141,en, 
Rated 3 RPM at 4 
PPS wnh a 5 degfe, 
sleppng angle 

a6 
ACP Price S3.5 

10 for $34.95 

UV "EPROM" 
ERASER 

,i,iro-iiih Model 
DE -4 
589' 

Model S-52T S325.00 

RS232 
SIGNAL TESTER 

COEX RS232 
LINE TESTER 
171 LED Indoalps 

On'24° 
.'1s A1so Avadable 

CORCOM FILTER 
Popular 

CORCOM 
Filter 

6 ampss4% 
Cord A., 53.50 

CONNECTORS 

DB25P (852321 
DB255 Female 
Hood 
Set w,Ih Hood Sale 
25 50 ST Apple 
25 50 W W Apple 

31 62 ST. IBM 
31 62 W W. IBM 
50 100 W W. S -100 Connector 
50.100 ST S -100 Connnectp 

12.96 
3.25 
1.49 

6.95 
3.95 
4.95 
4.95 
5.95 
495 
3.95 

SWITCHER 

SPECIAL 
by ASTEC 

Originally designed for the Apple III 5 4OA 
5m 25A 

I 12 Irr 2.5A 
12 m 30A 

only 

$4995 

' L 

6845 514 75 8275 $34 95 
68845 1750 7220 89 50 
6847 11 50 C0885027 17 95 
86465065P 1575 C0815037 2200 
MC1372 675 11350 3995 
78859919 39 95 6545 21 50 

DATA ACQUISITION 
DAC01 
/JACOB 
DAC 100 
DACO600 
DACO8o8 
DAC 1020 
DAC 1022 
F9700 

1595 
7 50 
7 50 
4 95 
2 95 
8 95 
a95 

15 

ADCO900 515.25 
ADCO804 3 95 
ADC0809 4 95 
ADC0817 995 
MC3470 495 

40816 1 50 
140618 

225 95 
11A['01,F% 5 

RS 
34796 6504 16 75 8749 349 95 

395 6505 895 8755 3995 
10 50 6507 995 220 3 75 
750 8035 895 2204 430 

20 95 8039 1 195 2206 950 
le 50 8159 450 28001 44 95 
1350 8065 75 28002 4995 
1295 80854.2 11 W 443850 1995 
27 95 8066 2995 2850 1695 
11 50 8067 199 W 1802 595 
2795 6066 2995 80081 1695 

75 6089 64 95 2901 690 
650 8141 34 95 29014 850 
975 6746 39 95 28671 3795 
WE STOCK IN DEPTH 

CALL FOR VOLUME PRICING 

EPROMS 
34 25 2732 94 75 2744.250 37 75 
365 2732250 626 2764200 1690 
495 2732200 995 66764 3995 

"6 3 85 2732M 6 75 66766 4I 96 
.'161 575 27324 975 27128 2796 

5152716 750 273242 1300 520340 1450 
/457516 s 2.64 6 57040 1350 

STATIC RAMS 
2101 $2 75 214' 54 75 5516 511 95 
2102-1 99 2016 -200 195 6116 495 
21021-4 1 29 2016150 5 95 61162 8 75 
21021 -2 149 2016-100 695 61161P -4 590 
2111 275 4044-4 395 6116102 1095 
2112 2 89 40442 650 26132 32 50 
2114 149 4119 950 W88264 4750 
2114/ -2 189 5514 3.50 6167 9.95 

DYNAMIC RAMS 
1.484027 SI. 65 4116 -200 SI 49 
UPD410 695 4164 -200 595 
UPD31 I 495 4764 -750 6 75 
88885260 2 95 MC6605 650 
941.45290 149 0M54164. 15 850 
MA45298 I 49 41256 7995 

WE STOCK MOST OBSOLETE RAMS. 
CALL FOR YOUR HARD TO FIND PARTS. 

8155 
8156 
8202 
8203 
8205 
8212 
8214 
8216 
8224 
8226 
8228 
6237 
82373 

6520 
6522 
65228 

6810 
68810 
6820 
6821 
68827 
6828 
6840 

8000 SUPPORT 
$9 95 

9 95 
23 50 
36 50 

3 25 
1 95 

4 50 
1 95 
2 20 
2 75 

3 35 
18 50 

21 50 

8238 
8243 
8250 
8251 
82514 
8253 
8253-5 
8255 
82554 
8257 
8257-5 
8259 
8259-5 

S 75 
550 

1050 
5 95 

9 95 
6 50 
9 95 
595 
9 95 
725 

9 95 
7 25 

3750 

8271 
8272 
8275 
6279 
82795 
8282 
8283 
8284 
8286 
8287 
8288 
6289 

6500 SUPPORT 
$4 25 
6 75 
8 50 

6532 $9 75 
65324 11.75 
6545 2, 50 

574 95 
3750 
3195 

895 
9 95 
795 
795 
795 
7 95 
795 

24 95 
48 50 

65454 $28.50 
6551 11.50 
6551A 12.95 

6800 SUPPORT 
$2 75 
6 75 
4 25 
3 75 
6 75 

1250 
1250 

68840 
6843 
6844 
6845 
68845 
6847 
6850 

$1795 
31 50 

2500 
4 75 

1750 
11 75 
350 

68850 
6852 
6860 
6875 
6880 
68047 
68488 

Z -80 SUPPORT 
ZSOCTC 33 95 
270ACTC 4 75 

260BC7C 975 
260010 : 95 

ZBOAPIp 75 

280BP10 12 50 

Z8004117 310 75 

289404nT 1095 
76060ART 1895 
Z805100 1 50 
2604510 1710 
78osp 

SOCKETS 

$5.75 
550 
7 75 
625 
2 50 

2295 
1950 

2804510 1 312 50 

290510 2 II SO 

20045102 12 50 
2606510 2 36 

S 7805109 U 

28915,09 12 50 

firLOW PROFILE 
SOCKETS (TIN) 

1.24 24-49 50-100 

8 pct LP 
4 pal LP 

76 tan LP 
18 pn LP 
20 pct LP 
22 pct LP 
24 pct LP 
28 po LP 
40 p7 LP 

15 14 
19 18 

21 20 
28 27 
32 30 
27 24 
37 36 
44 43 
9 58 

MISC. HI-TECH 
M125740A6C 995 3341FIF0 1475 
475 2376 13 75 2513-001 UC 9.50 
475 3800 13 75 2513-0021C 9 50 
UP07201 2995 7107CPL 1150 
ULN2003 2 25 

WE STOCK 7411C 6 74C CMOS 

PALS 

1691 
1771 
1791 
1793 
1795 
1797 
2143 

DISK SUPPORT 
SIO95 

7600 
22 95 
25 95 
2795 
44 50 
18 95 

2793 
2795 
2797 
6843 
8272 
UP0765A 

$39 50 
49 50 
5550 
55 50 

31 50 
3600 
36 00 

7661051( 
789106 
78M G 
1M108AM 
1M300M 
M301 CN 

LM3QM 
LM305H 
LM306H 
LM307CN 
LM308CN 
13.43091( 
LM310CN 
11143110 CN 
LM312H 
11213171 
1613 8C74 

1M3t9N H 

1M320K.XX' 
LM320T0XX' 
LM320H0XX 
L6623K 
LM324N 

11143378 
1.1443388 
1339N 
11340K-XX' 
1.61340T- XX. 
10.43401-1- XX. 
L883.448 
LM348N 
1143508 
LM358CN 
1M360N 
LM372N 
1M376N 
LM377N 
LM380CN N 

1M381N 
L383T 
Uz386N 
LM387N 
LM390N 
NE531 V T 

NE555V 
NE 556N 
NE561T 
NE565N H 

NE566H V 
NE567V H 

NE592N 
LM702H 
L1.1709N 
LM710N H 

1M711N H 

L715N 
1M723N 
194733N H 
LM739N 
LM741CN H 

LM711CN-1 
LM747N H 
LM748N H 
LM760CN 
LM1310N 
MC 1330 
MC 1350 
MC 1358 

LINEAR 
f595 LM1114N St90 

149 1M1458CN N 49 
149 MC1488N 99 
295 MC1489N 99 

99 LM1496M 89 
35 LM1556N 150 

198 LM1820N 95 
189 11.11850N 95 
325 LM1889N 310 

29 LM2111N 175 
98 1M2900N 99 

1 49 LM2901 N 2 50 
125 1142917N 295 

89 CA3013T 219 
175 CA3018T 199 
I70 CA3021T 349 
149 CA3023T 299 
125 CA3035T 2.75 
135 CA3039T 129 
139 CA3046N 129 
125 15113053N 149 
495 CA3059N 319 

95 CA3060N 3 19 
5 95 CA3062N 495 
6 95 1143065N 1 49 

95 CA3080T 129 
175 CA3061N 169 
125 CA3082N 169 
125 CA3083N 155 
195 CA3086N 60 
I 20 CA3089N 2.99 

5 60 CA3096N 3 49 
96 CA3097N 199 

149 CA31307 130 
195 CA3140T 119 

3 75 CA3146N 2 49 
2 75 CA31600 1 19 
125 CA3190N 1.95 
179 CA3410N 59 
195 MC3423N 149 
125 MC3460N 3.95 
1 40 SG3524N 3 95 
195 CA3600N 3.39 
375 L11.43900N 59 

39 LM3905N 119 
98 1103909N 98 

19 95 LM3914N 3 75 
125 LM3915N 3.95 
1 75 1913916N 3 75 
150 RC4131N 295 
275 8C4136N 110 
199 RC4151N 370 

29 RC4194TK 495 
75 RC4195TK 540 
39 ULN2001 

195 ULN2003 
65 SN75450N 
98 SN75451N 

1 II 5N7S452N 
33 5N75453N 
19 SN75454N 
75 SN75491N 
39 SN75492N 89 

295 SN75493N 89 
190 SN75494N 89 
I 95 TL494CN 4 20 
195 TL496CP 165 
175 11197 4 95 

7400 
7401 
7402 
7403 
7404 
7405 
7406 
7407 
7406 
7409 
7410 
7411 
7412 
7413 
7414 
7416 
7417 
7420 
7421 
7422 
7423 
7425 
7426 
7427 
7429 
7430 
7432 
7437 
7438 
7439 
7440 
7441 
7442 
7443 
7444 
7445 
7446 
7447 
7448 
7450 
7451 
7453 
7454 
7459 
7460 
7470 
7472 
7473 
7474 

7400 

1 79 7475 S 36 74161 1 69 
79 7476 34 74162 69 

9 7479 460 74183 69 
19 7480 49 74164 69 
19 7482 95 74165 89 
23 7483 45 74166 I 20 

Call 7485 55 74167 295 
C90 7486 35 74170 1 49 

24 7489 I 75 74)72 47S 
19 7490 35 74173 69 
19 7491 45 74174 69 
24 7492 45 74175 69 
24 7493 35 74176 69 
29 7494 69 74177 69 
49 7495 50 74179 1 34 

Call 7496 69 74180 75 
Call 7497 290 74181 1 75 

19 74100 290 74782 75 
35 74107 24 74164 225 
29 74109 37 74185 225 

119 74116 125 
29 74121 29 
29 74122 39 74190 1 15 
25 74123 45 74191 1 15 
45 74125 39 74192 75 
18 74126 44 74193 75 
29 74126 59 74194 75 
25 74132 45 74195 66 
29 74136 75 74196 75 

119 74197 75 
19 74111 65 74198 129 
79 74142 295 74199 129 
45 74143 450 74221 119 
95 74144 295 74251 69 
65 74745 59 74273 1 05 
79 74147 I 69 74276 789 
79 74148 119 74279 75 
65 74150 109 74283 140 
79 74151 49 74284 369 
19 74152 67 74285 3 69 
19 74153 49 74290 89 
19 74154 1 19 74298 95 

9 74155 69 74365 65 
25 74156 78 74366 65 
23 74157 49 74367 65 
29 74158 165 74368 85 
29 74159 249 74390 145 
29 74760 79 74393 1 90 
34 74490 190 

74 LS00 
741500 9 26 7415113 5 39 7415245 S2 99 

1 25 741501 25 7415114 39 7415247 110 
1 50 741502 25 74L5122 49 7415248 110 

59 741503 25 7415723 119 7415249 119 
35 741504 69 7115124 2 75 7413251 140 
49 741505 25 7415125 69 7415253 140 
49 741508 25 7415126 49 7415257 as 
49 741509 25 7415132 59 7415258 98 
69 74/510 25 7415136 19 7415259 295 

741511 39 7415138 59 7415260 65 
741512 33 7415139 59 7415261 249 
741513 39 741.5145 125 7415266 59 
74LS14 59 74LS148 149 7415273 I 75 
741.515 33 7415151 99 7415275 440 
741520 26 741_5153 99 7415279 59 
741527 29 7415154 170 7415283 99 
741522 29 741.5155 119 7415290 99 
74/526 29 7415156 149 7415293 99 
741527 29 7415157 149 7415295 10 
741526 29 7415158 149 7415298 19 
74530 25 7415160 149 7415324 75 
74532 33 7415161 149 7415347 95 
711.533 55 7415162 I49 7415348 95 
741537 35 7415763 149 745352 19 
741536 39 7415164 149 7415353 19 
741540 25 741_5165 149 7415363 49 
741542 59 7415166 248 741-5365 99 
74547 79 7415768 115 7415366 99 
74516 79 745169 I 15 7415367 99 
7455' 25 7415170 I 99 7415368 99 
741554 29 7415173 89 7415373 299 
741355 29 7415171 89 7415374 299 
741573 39 7415175 89 7415375 69 
74574 99 7415181 220 741_3777 195 
741575 39 745190 115 745385 195 
741.576 39 74L5191 I 75 7415386 65 
741576 45 7415192 98 7415390 195 
74583 59 7415193 98 745393 , 95 
741585 69 741.5194 I15 745395 170 
741586 39 7415195 95 7415399 2 35 
74590 57 7415196 89 7415124 295 
74592 49 7415797 89 7415668 175 
74593 59 7415221 I 15 7415670 229 
741595 79 7415240 199 811595 166 
74596 89 7415242 199 81 L596 169 
7415107 39 7415243 1 99 811597 169 
7415139 39 7415244 199 811599 169 
7415112 39 25152521 2 95 251_52569 495 

74S00 
74500 S 39 
74502 43 

745721 S3 69 
745133 54 

74503 45 745134 66 
74504 89 745135 
74005 52 745136 
74506 49 745138 
74309 49 745739 
71510 42 745140 
74511 42 745151 
74515 42 745153 
71520 42 745157 
74522 42 745156 
74530 42 745160 
74532 49 74S74 
74538 1 19 745'75 
74540 49 745188 
74551 42 745194 
74564 46 745195 
74565 46 745196 
74571 99 745240 
74586 72 745241 
745112 72 745242 
'45113 72 748243 
'45114 72 

I 15 

I 69 
1 99 
1 29 

73 
I 29 
I 29 
129 
129 

2 79 
149 
1 49 
2 69 
1 89 
1 89 
189 

2 75 
2 75 

2 99 
299 

745244 
745251 
745253 
745257 
745258 
745260 
745280 
745267 
745288 
745373 
745374 
745387 
745471 
745472 
745473 
743474 
745475 
745570 
745571 
745572 
745573 
745940 
745941 

9299 
1 35 
1 35 
I 29 
I 29 

75 
2 79 

2 99 
2 55 
3 10 

3 10 

2 75 

7 95 
7 95 

7 95 
9 95 
9 95 
5 75 
5 75 
8 95 
8 95 
2.90 
2.90 

DIP 
SWITCHES 

S 99 7 Psalm 
1 19 8 Pexacn 
129 9 Pealon 
1 35 10 PoYlgn 

S1 39 
I 49 
1 65 
1 69 

18110448 
PAL12N6 
PAL144N 
1411018 
PAL1216 

$3 75 
395 
395 
395 
395 

8411414 
8411618 
PAL 161:18 

PAL 1686 
PAL1684 

63 95 
9 95 
7 75 
7 75 
7 75 

INTERFACE 3L WIREWRAP 
SOCKETS (GOLD) ¡¡ 

I -24 2549 50 -100 

MUFFIN® FAN 
75188 
75189 
8726 
8728 
8731 
9636 
9637 

SI 19 
1 19 
1 75 
I 85 
2 75 
3 75 
3 75 

8095 
8796 
8197 
8198 
75150 
75,54 

S 65 
85 
85 
85 

1 50 
150 FUNCTION GEN 

5.Ú024 $3.75 188566 9195 
9038 3.75 X82208 3 75 

8pnWW 55 54 49 
10 pn WW lTml 65 63 58 
14 pn WW 75 73 67 
16 pn WW 80 77 70 
18 pn WW 95 90 81 
20pnWV/ I15 108 99 
22 pn WW 1 45 1 35 1 23 
24 pn ILLVW 1 35 1 26 1 14 
28 pn WW 1 60 1 53 1 38 
40 pin WW 220 209 I 89 

UARTS USRTS 
CLOCK CHIPS 

MM5369 5350 MM58174 51095 
MM58167 I1 95 1.15815832 3 95 

The dependable. low 
rosi. largest selling fan 

commercial cooling 
e; T7908í859 

.!5clm free air deevery 
-1 NO s0 k 150 deep 

SPECIAL PURCHASE 
AV5-1013A $3 95 
4131014A 6.75 
A11S1O15 6.25 
TR16026 3 75 

2350 
6250 
616402 
916403 

BAUD RATE GEN 

1975 
12 50 

7 75 
9.75 1 000 

1 8432 
2 000 
4 000 
5 000 
5 0688 
6 000 
6 144 

OSCILLATORS 
61095 8000 $1095 

7095 70000 1095 
1095 12000 1095 
10 95 16000 1095 
1095 18 432 1095 
1095 796608 7095 
10 95 20 000 10 95 
1095 22 1184 1095 

32 768KHz 
10008HZ 
1 842MHz 
2000MHz 
2 0109182 
2097152MHz 

* CRYSTALS * 
59.50 ea. 

11 95 2 4576 52 95 5 7143 $2 95 14 3108H3 
375 3276829481 295 6000MHz 295 1500088411 
375 3 57951A91 195 6 144M61 295 76 00014/17 
295 4 0004461 295 655368881 295 180009,9H1 
2 95 5 00014111 2 95 8 00044111 295 18 43288H1 
295 5068888/8403 295 100004Hz 295 320008,985 

MCí3411 
8131947 
34702 

511 so 
1050 
12 75 

0.435016 51595 
COM8116 11 95 
11515307 II 95 

$295 
295 
295 
2 95 
295 
2 95 

76477 
76488 
76489 
4138910 
4738912 

1350 MC3340 S195 
590 SC-01 VO- 3996 14PIN21F 
8 50 131.1050 16PIN21F 
8 85 

12 50 MM544 104 14 95 20PIN21 F 

$5 75 
5 95 
7 75 

7 95 

24P1N21F 
28P1N2IF 
40118427F 
64P1N21F 

$795 
950 

10 75 
1995 

4000 
4001 
4002 
4006 
4007 
4008 
4009 
40,0 
4011 
4012 
4013 
4014 
4015 
4018 
4017 
4018 
40,9 
4020 
4021 
4022 
4023 
4024 
4025 
4027 
4028 
4029 
4030 
4031 
4032 
4034 
4035 

CMOS 

$ 29 4037 
24 4040 
24 4041 
79 4042 
25 4043 
95 4044 
39 4046 
39 4047 
24 4048 
24 4049 
35 4050 
75 4051 
39 4052 
35 4053 
65 4055 
79 4056 
39 4059 
69 4060 
69 4066 
69 4069 
25 4070 
59 4071 
25 4072 
45 4073 
65 4075 
75 4076 
45 4077 

325 4078 
215 4081 

1 91 4082 
79 4085 

$1 95 4089 $2 95 
75 4093 45 
75 4094 295 
65 4098 229 
85 4099 185 
69 14406 12 95 
80 14409 1295 
89 14410 1295 
99 14412 1295 
35 14415 895 
34 14419 495 
75 4501 39 
75 4502 95 
75 4503 62 

3 95 4505 895 
2 95 4506 75 
9 25 4507 95 

85 4508 125 
39 4510 79 
28 4511 79 
35 4512 79 
28 4514 1 18 
28 4515 1 79 
28 45,8 1.45 
28 4518 65 
75 4520 .75 
35 4555 95 
35 4556 99 
29 4586 2 25 
29 90095 150 
95 90097 725 

TOLL FREE Mail Order: P.O. Bu 17329 Irvine. CA 92713 
Retail: 13108 E. Edinger, Santa Ana. CA 92705 

(714) 558 -8813 
TWX 542 W. Trimble, San Jose, CA 95131 

910 -595 -1565 (408) 946-7010 

800 -854 -8230 
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Tee x1: MO Caavw Chock 64, 4,n 094,4,14 0*O44 
690a 2 4466 br peawq Inc.* pews Icove 9111 
0.81 r8í6 rs Vna 461E0 CB add ra urea drip Add r. avp0w6 a hwd% 08 32 50..89911..6 r 9494410 186 
79% be 814,01 pow or US Pan. Pon 0.40)3. 74944.6. 
num. 940 COO. 0,14.. 4,1196 a 424808 6664 ,16999 
596. 4wr 9166 6 pq ..r w. ,.now the noon Io 
4,849.88 rwkaacva, Rw.n pew may vay 

www.americanradiohistory.com



90 

Worlds Most Remarkable Radar Jammer! 

Causes speed radar guns and deuces to read out your choice of ether e 

percentage of your true speed when in automatic mode (example. Your 

speed. 76 mph. auto mode set for 7514. speed displayed - 57 mph), or 

the speed that you dial in when in manual mode. Transmits only In the 

presence of speed radar, or by manual override Operates on both X and 

K bands. WARNING The deuce described in this literature is not legal for 

use against police radar, and is not FCC approved 

For complete literature and plan package. send 514.95 to' 

Phillips Instrument Design Co. Inc. 
9560 SW Barbur Blvd., Suite #109 S 

Portland, Oregon 97219 

RARE parts and surplus electronics bargains. RF, 

linear. digital computers. robotics. Free catalog. 
ODD BALL ELECTRONICS, PO Box 879R. Dun- 
canville. TX 75116 

VCR protective cover clear vinyl 187/8 x 151/2 5 

beautifully made $11 95 WINDOW MOODS, 8228 
Scotts Level Road. Baltimore. MD 21208 

CONNECTORS -audio. co- axial, aviation, comput- 
er. industrial, and many other types. Send $2.00 for 
complete price list and ordering information. 
Largest inventory in country. CONNECTOR TECH- 
NOLOGY INC., 5A Veronica Ave . Somerset. NJ 
08873. 

DELUXE Cable UHF converters. All systems. 
Zenith SSAVI -1 $225 00. SB -3 $89.95. N -12 $79.95. 
$2.00 catalog PRECISION VIDEO, PO Box 1323. 
Elgin, IL 60121. 

WHOLESALE indoor antenna $14.00. Master video 
control center $30 00. (212) 897 -0509. D&WR, 
68 -12 110 St., Flushing, NY 11375. 

TUBES- All types, discount prices. Many antique 
and hard -to -find types. Send $1.00 for 16 -page cata- 

electronics 
ORGAN & PIANO KITS 
ALPHA DX 300 

fully 
DIGITAL 
RS232 
Interface 

For Free Sound Info 
Call 1- 800- 233 -3865 
or write WERSI USA 

Dept. M 8 P.O. Box 5318 
Lancaster, PA 1 7601 

log. We buy antique tubes ANTIQUE ELEC- 
TRONIC SUPPLY, 1725 W University. Tempe, AZ 
85281 

CHANNEL 3- 60dB notch filter. 63.5MHz. $32.00. 
CROSLEY, Dept., 763, Box 840, Champlain, NY 
12919. 

FREE pay -TV reception "How -to' book. HBO. 
Showtime. Cinemax. $4.95. DIPTRONICS, PO Box 
80E. Lake Hiawatha. NJ 07034 

SENSATIONAL! feature loaded three channel light 
chaser color organ w dimmer, 800 watts channel. 
$295 00 DESIGN SPECIALTY, Box 1995. Hunt- 
ington Beach. CA 92647. 
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A WHOLE NEW WOULD M TV VIEWING arTN rota'. 
MEW MODEL C1s4., 40 CHANNEL Cua l TY CONVERTER 
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NEW TUNEABLE DELUXE MODEL CVU1000 '34.95'. 

UHF TUNERS 
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Oulpul 

Click SI.,P Dtenl Tune 
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ment use eaperlrnenlal .0 building UHF recel.ere 
for hem or TV 

WHILE THAT LAST 

10 or more '2.99.. 

- 1Ew,F.. No TtieNEN7 
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SANYO UHF VARACTOR names 
75 Ohm Input 45 MHz OMpel 

Fur Cnannels ta -83 

aA- Nowl 
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RANGING 
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SPECIAL PRICE! 
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WHILE TMET LAST! 

'13.95.. 

eR f DELUXE 

A-B 
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' SWITCHES 
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Pushbutton 
of ya 

Fe CATV MATT VCR 
75 ohm - 90 db IsoHDOn 

'5.95 «. 
2o, more '5.50.. 
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ORDER NOW 
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R.F ELECTRONICS 
tox6.0 N STATE COLLEGE BLVD . DEPT R 

ANAHEIM. CALIFORNIA 92806 Y 
PERSONAL CHECKS HELD FOR CLEARANCE - NO MINIMUM ORDER 

OPEN 
TUES FRI 

ID 6 
SA1 10 S 

CLOSED SUN E MON 

ALL PREPAID ORDERS 1 CBS OR LESS MUST INCLUDE $2.50 SHIPPING a HANDLING - SHIPPED SAME DAY RECEIVED 
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DESCRAMBLERS 
AMERICAN -CANADIAN 

New Saleorte Descrambiers 
C -1000 / ZENITH TYPE 

Descrambles over the air and 
cable sync suppressed active 

video Inversion signals 

Ready to go C 1000 379 95 
Complete Kit C 1000K 274 95 
Printed Circuit b Manual 24.95 

C -100 / JERROLD TYPE 

Cable Descrambler for Inband gated 
Suppressed systems 

Ready to go C-100 119 95 
Complete Kit C 1000 54 95 

NOW 

SEND $2 FOR COMPLETE INFORMATIVE CATALOr, 
DETERMINE WHAT TYPE YOU NEED 

Buy 1 kit 
Get 2nd kit 
at 1/2 price 

J 8 D ENGINEERING 
P.O. Boo 6099 

Falmouth. Maine 04105 

Dealers Wanted 
Special Quantity Pricing 

COD'S -OR 

A A D ProduCls are engneered not cooed ali are guarameed 
30 days B we stand senlnd our products where others to to 

LATEST bug -detection equipment for home or of- 
fice. Literature. $1.00. CLIFTON, Box 220 -X. Miami, 
FL 33168. 

RESISTOR assortment. 2200pcs. . w5°% C -film. 
110 std. values, 20pcs. each individually packed. 
$29.95 postpaid. Check MO accepted. COD add 
$2.00. BENNETT CO. 1271 Merchandise Mart, Chi - 
cago.IL 60654. 

TRANSISTORIZED soft start, stop incandescent 
lamp adapter No dimming, greatly increased life. 
reduced. "EMI ". $4.95. 60 watt control. Free de- 
scription. AL TEMPS ENTERPRISES. 720 
Smithtown Ave., Bohemia. NY 11716. 

NOTEBOOK of subscription TV descrambler tech- 
nique (sinewave system). TV Companies de- 
scramblers technique. 38 pages full of things. NE 
564 substitute. video improvement. Mitsumi, Amnec 
tuner modification, waveforms, troubleshooting and 
more $21 50 ADVANCE ELECTRONICS, PO Box 
3298. Culver City, CA 90231. 

CABLE -TV manual. How to turn on cable TV Con- 
verters and descramblers for all programmable and 
addressable systems. Send $10.00 cash or money 
order to MODERN TECHNOLOGICS, PO Box 419 - 
Al. Boston. MA 02186. 

CCTV package: B W camera, 16mm lens. 9" 
monitor, camera mount, 50 ft. coaxial cable - 
$325.00. A. LIPTON INC. 29 West 47th St. New 
York. NY 10036 (212) 944 -1373 Your CCTV head- 
quarters' 

SCOTCHFLEX breadboard IC sockets and tools. 
Free price list. A. HARTMANN, 9118 Hipkins Rd 

SW, Tacoma, WA 98498 

NEWEST cable -TV facts. Manual includes. scram- 
bling and descrambling theory, schematics of popu- 
lar descramblers and converters. secret techniques 
and more. $9.95 plus $1.50 shipping. Free catalog. 
ELECTRON, Box 169, 17 N. State St.. rm 1222. 
Chicago. IL 60602 

BRADFORD parts 50 off-"JOE" TROY TV 
PARTS, 76 Second Ave.. Troy. NY 12180 

PROFESSIONAL quality solder. soldering irons. 
hardware. at discount prices Free gift with pur- 
chase. Send stamp for prices to TECHNICAL 
ELECTRONIC PRODUCTS, PO Box 295, Purdys 
NY 10578. 

MICROWAVE generators Manual tuned - 
3.7-4.2GHz, $51.16: 2.1- 2.2GHz, $61.16 Voltage 
tuned (1" x 2 "PCB)- 2.1- 2.5Ghz, $24 95: 
18- 2.1Ghz, $24 95. Send SASE ROENSCH MI- 
CROWAVE, RR NO 1 Brookfield. MO 64628. 

HIGH -gain UHF antenna: outperforms most UHF 
antennas of its size: includes hardware. 50' cable, 
and balun: guaranteed. Send $64.95 to ERD, 26 
Meadow Street. Littleton. NH 03561 (603) 
444 -5559. 

www.americanradiohistory.com



THE FIRST NAME IN 
ELECTRONIC TEST GEAR 

t1 

iff Unsurpassed quality at an unbeatable price, the Ramsey oscilloscope 
compares to others costing hundreds more. Features include a compo- 
nent testing circuit that will allow you to easily test resistors, capacitors. 
digital circuits and diodes TV video sync filter wide bandwidth 8 
high sensitivity internal graticule high quality rectangular CRT 

front panel trace rotator Z axis high sensitivity x -y mode very 
low power consumption regulated power supply built -in calibrator 

rock solid triggering high quality hook -on probes 

NEW FROM RAMSEY -20 MHz 
DUAL TRACE OSCILLOSCOPE 

4 

RAMSEY D -1100 
YOM -MULTITESTER 
Compact and reliable, de- 
signed to service a wide vari- 
ety of equipment. Features in- 
clude mirror back scale 

double -jeweled precision 
moving cool double over- 
load protection an ideal low 
cost unit for the beginner or 
as a spare back -up unit. 

$1995 
test loads and battery 
Included 

$39995 
RAMSEY D -2100 
DIGITAL MULTITESTER 
A compact easy to use unit 
designed to operate like a pro 
Featuring 31/2 digit LCD low 
BAT. indicator all range over- 
load protection overrange indi- 
cation auto -polarity Transis- 
tor tester dual -slope integra- 
tion vinyl carrying case 

$5495 
hFE lest leads, battery & vinyl 
carrying case included 

high quality 
hook -on probes Included 

RAMSEY D -3100 
DIGITAL MULTIMETER 
Reliable. accurate digital 
measurements at an amaz- 
ingly low cost In -line color 
coded push buttons, speeds 
range selection abs plastic 
tilt stand recessed input 
lacks overload protection 
on all ranges 31/2 digit LCD 
display with auto zero. auto 
polarity & low BAT. indicator 

$5995 
test leads and battery 
Included 

CT -70 7 DIGIT 
525 MHz COUNTER 
Lab quality at a breakthrough price 
Features 3 frequency ranges each 
with pre amp dual selectable gate 
times gate activity indicator 

50mV tá 150 MHz typical sensitivity 
wide frequency range 1 ppm 

AC(-war y 

$11995 
wired includes AC adapter 
CT -70 kit S99.95 
BP -4 nicad pack 8 95 

DM -700 DIGITAL 
MULTIMETER 
Professional quality at a hobbyist 
price Features include 26 different 
ranges and 5 functions digs, 
inch LED display automatic de. 
placement automatic polarity 

$1 1 995 
wired Includes AC adapter 
DM -700 kit S99 95 
MP -1 probe set a 95 

CT -90 9 DIGIT 
600 MHz COUNTER 
The most versatile fur less than 5300 
Features 3 selectable gate times 9 
digits gate indicator display hold 

25mV td 150 MHz typical sensitivity 
10 MHz timebase 'or WWV calibra- 

tion 1 ppm accuracy 

514995 
wired Includes AC adapter 

CT -90 kit 5129.95 
OV -1 0.1 PPM oven timebase ...59.95 
BP -4 nicad pack 9 95 

PS -2 AUDIO 
MULTIPLIER 
The PS -2 is handy for high resolution 
audio resolution measurements, mul- 
tiplies UP In frequency great for PL 
tone measurements multiplies by 10 

100 0 01 Hz resolution 8 built -in 
irnal preamp /conditioner 

$4995 
wired 

PS -2 kit $39.95 

ACCESSORIES FOR RAMSEY COUNTERS 
Telescopic whip antenna -BNC plug S 8.95 
High impedance probe, light loading . 16.95 
Low pass probe, audio use 16.95 
Direct probe, general purpose use 13.95 
Tilt bail, for CT -70. 90. 125 3.95 

CT -125 9 DIGIT 
1.2 GHz COUNTER 
A 9 digit counter that will outperform 
units costing hundreds more. gate 
indicator 24mV @ 150 MHz typical 
sensitivity 9 digit display 1 ppm 
accuracy display hold dual inputs 
with preamps 

516995 
wired includes AC adapter 

BP -4 nicad pack 8.95 

MI BROADBAND ...7 EAM RifIER 

\tl 
nr --R 

PR -2 COUNTER 
PREAMP 
The PR -2 is ideal for measuring weak 
signals from 10to 1,000 MHz flat 25 
db gain BNC connectors great for 
sniffing RF Ideal receiver/TV 
preamp 

$4495 
wired includes AC adaptar 
PR -2 kit 534.95 

V /SA 

PHONE ORDERS CALL 

716- 586 -3950 
TELEX 466735 RAMSEY CI 

CT -50 8 DIGIT 
600 MHz COUNTER 
A versatile lab bench cor.nter with 
optional receive frequency adapter, 
which turns the CT -50 into a digital 
readout or most any receiver 25 mV 
w' 150 MHz typical sensitivity 8 digit 
display 1 ppm accuracy 

$16995 
wired 

CT-50k t 5139 95 
RA -1 receiver adapter kif 14 95 

"N11141- r r nar oi 
-N- i wwr 

PS-1B 600 MHz 
PRESCALER 
Extends the range of your present 
counter to 600 MHz 2 stage prean,l. 

divide by 10 circuitry sensitivity 
25mV ai 150 MHz BNC connectors 

drives any counter 

$5995 
wired includes AC adapter 

PS -1B kit 549 95 

TERMS satisfaction guaranteed examine lar 10 days il nel pleased return in 
original lorm lar refund add 6 lar shipping and insurance to a maximum of 

510 00 overseas add 15 for surface Mai: COD add S2 50 1C00 in USA onlyl 
orders under S15 00 add SI 50 Ply residents add 7 sales lax 90 day parts 

warranty on all kits 1 year parts 8 labor warranty on all wired units 

RAMSEY ELECTRONICS. INC. 
2575 Baird Rd 
Penfield. N.Y. 14626 
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DIDI-KEY 
C O R P O R A T I O N 800-346-5144 

U Mn. GII 7UdOl eeT4 

NATIONAL SEMICONDUCTOR PA ...SOSO, QUALITY - Name brand products from national! recognized manufacturers. CHEMICALS ARIES P_ESSEV MOLEX E 

'AAVID CMFM'MK ATLANTIC DIODES N p Y g MACHINE DIAMONO TOOL UNGAR GC CH' 
ARIES PLESSEV MOLFS AAVID E j SERVICE - Computerized order processing and inventory control AS INSTRUMENTS DAK AP PRODUCTS DIR' 

ON MACHINE UNGAR GC CHEMICA A /NO 70p L 1!NGAR GC CHEMICALS ARIES 
NATIONAL SEMICONDUCTOR PANASONIC .SAVINGS - Volume Discounts OEM 0701111í1y Pricing Toll free 800 Number CHEMICALS ARIES PLESSE'I MOLEX E. 
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TEC 
We Have 

The Prices 
- ... 

Alik 

r >!lait 

What 

e1 

TRACE 

Year Warranty 
-On Probes 

C ANS. 
You Need 

You Want! 

y 

I 

At 

.95 

#72 -320 

$389 
Included 

20MHz DUAL 

OSCILLOSCOPE 
Backed By Our 2 

High Quality Hook 

AGC FUSES 

STANDARD 
11/4x1/4 

.25A 4A 
5A 5A 
7A5A 6AA 

15A 8A 

3AÁ 2NA 3U 
5C 

100 -up pis) each NO MIXED OTYS.) 

P' 
DIGITAL 
MULTIMETER 

.....1, ..75 HFE TEST 
- .. 0.5" LCD display 

[... 

DC input impedance 
10Mí2 

¿® $39.80 
611.116=1 

#72 -050 

36 PIN PARALLEL 
CONNECTOR 

40. 
$1.95 

av #83 -310 

PANASONIC 2 -4 HOUR 
VIDEO HEAD REPLACES 
PANASONIC PART #VEH -0070 

#32 -160 

- $39.95 
JAPANESE SEMICONDUCTORS ,;, 

01341 1.92 M515158L 2.49 Wt ",ó°o1ró°C 
BUY69A 2.99 STK0050 3.95 sole sós.m,vRxc1. 

HA1377 2.49 4116 -200NS 1.38 1sV °M tht Co 

(min. 10 pcs.) 

We Also Have. 
computer accessories, 
television parts, flybacks. 
capacitors, resistors, 
and many more. Over 
AROUND! 

Terms: $10 minimum 
$20 minimum 

a full line of: test equipment. 
telephone accessories. speakers. 

yokes. switches. fuses, lamps. 
cartndges. styli, wire, CATV equipment. 

4,500 Items AT THE LOWEST PRICES 

order $1 00 charge for orders under $10 
charge card order 

snipped UPS C.O D 
orders shipped within 24 hours 
office open 8 30am to 6.00pm Saturdays 10 OOam to 

EST 

Orders 
w.....a: Most L __ I Sales 

3pm, 

CALL TOLL FREE 
1- 800 -543 -4330 

(in Ohio, 1 -800- 762 -4315) 

COMP 
YOU SL EVERANV 
NEED 

TODAY 
120 PAGE 
4500 ITEMS! 

WITHOUT NOTICE 

01011ELECTRONICS 

1 
ELECTRONICS 
858 East Congress Park Drive 
Centerviiie Ohio 45459 
513- 434 -0031 

CALL OR WRITE 
FOR YOUR FREE 
CATALOG! OVER 

PRICES SUBJECT TO CHANGE 

MC111 

T 

SOURCE NO. RE -1 

CIRCLE 19 ON FREE INFORMATION CARD 

REPLACEMENT rOi+ 

L ECC®/THIPLERS/MULTI PLIERS 
(MIN 50 PC. PER TYPET 

TYPE NO YOUR COST TYPE NO TOUR COST TYPE No YOUR COST 

500A 7.65 530 10.65 537 11.73 
521 10.98 531 10.45 538 9.84 
522 9.50 532 12.40 539 9.84 
523 7.75 533 9.90 549 14.55 
526A 7.75 534 10.48 550 10.05 
528 9.40 535 11.48 556 11.90 
529 8.90 53M 13.85 557 11.75 

564 11.55 

REPLACEMENT FOR ECG® TYPES 
TYPE NO 

85 
102A 
123A 
123AP 

YOUR COST TYPE NO YOUR COST 

FOUR for .99 125 SEVEN for .99 
THREE for .99 159AP FOUR for .99 

FIVE for .99 177 EIGHT for .99 
SIX for .99 199 FIVE for .99 

SUPER SPECIAL (MIN. 5 PC. EACH) 
TYPE NO YOUR COST TYPE NO YOUR COST TYPE NO YOUR COST 

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) 

250367A 2.75 HA1366W 1.85 STK0029 
2SC1114 3.25 HA1377A 2.90 STK0080 
2SC1308K.... 1.95 LA4102 1.25 TA7205AP.... 

AN2140 1.45 M5551581..... 2.95 TA7208P 
AN239A 4.80 STK433 3.95 TA7222AP.... 

BÁ532 1.80 STK435 3.95 UPC1181H.... 

GH3F .89 STK437 6.25 UPC1182H... 
HA1342A 2.30 STK439 6.50 UPC1185H.... 

3.80 
9.99 
1.50 
1.85 
1.95 
1.25 
1.25 
2.99 

COD ORDERS WELCOME ($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 N.J.: 201. 379.9016 

-ECG I5 A TRADE MARK OF PHILIPS ECG 

DIGITRON ELECTRONIC IS NOT ASSOCIATED IN ANY WAY WITH PHILIPS ECG 

1 

1 

1 

1 

1 

1 

1 

1 

CIRCLE 11 ON FREE INFORMATION CARD 

Dataproducts D50 Daisy Wheel Terminal: SUPPLY UMIrfn' 
35' Character per second print rale 

RS -232 Input I Receive- only- configured) 
300 -9600 Baud rate far last print speed 
Takes standard Diablo Daisywheels 
Otters 10 pitch and 12 pitch. 
Full 13'7.. carriage width. BUY NOW 
6 8 8 lines per inch 

These oBuiease Daisy Wheel ymasternpri are manufa ano dDTAa Teat` 

5695 p. 
to use Built m the U S by master printer manufacturer DATAPRODUCTS 
Ideal for use as a high speed Word Processor Printer 

NOW ONLY ' With data and info 

CRT Terminals Built by a major OEM. these terms- n 
/Only 

!! 

rats include 3 microprocessor boards Hower ce CPU 8 . s 
2 8 9 00' CAT) plus composite video 8 switching power supply 48E p 

or roms 
. 
Ergonomic design and more Experimenter spec- 

ial includes Data Keyboard RS -232 10 plus much more 

Seems to be quite powerful 
Only!! 

Parallel, 111. Input I/O "Selectric" 
TYPEWRITER'PRINTER These machines have built -in 

driver and decoder circuitry and take TTL level 6 -bit 

character. plus a 4 -bit function input signals Easily driven by most any 

micro Use as a typewriter with add') "repeat- circuitry) or as a ESA I 0 

printer or both 'Table Top' style case 

00 1 

9" Composite Video Input CRT Monitor 
Requires approx 12 VDC la 1 -2A VDC in attractive case 

With schematics 

Shugart SA -400 "Mini -Floppy" Drives 
Model SA -400. used. whole. untested. less power supply 

8 case Data and schematics included Removed from 

Equipment 

s299001 
TESTED AND 
OPERATIONAL 

only!! 

589°I 

only!! I ., "- 
-7;1*. 

_P r 

Pries do nor include packaging and SMpp.rq 

%nit of Call iq Ow latest Flyer NOWT' -Selectee" is a registered nadrmark of IBM Corporation 

Computer 
f 

WAREHOUSE 18 Granne Si Haverhill Mass 01830 

products & 
MAIL ORDERS Bo. 204. Newton. New Hampshire 03858 

Pripherals 61S7/37286s 37 r 
Unlimited Accepted 

CIRCLE 68 ON FREE INFORMATION CARD 
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WE HAVE QUALITY PARTS. DISCO T PRICES AND FAST SHIPPING! 
TRANSFORMERS 

120 volt 
Prlmarlaa 

5.6 VOLTS @750 MA $300 
6 VOLTS @ISO MA $1 25 
12VCT @200 MA $200 
16.5 V. @3 AMPS $650 
16 V. @SSO MA $350 
18 VOLTS @I AMP S4 50 
24 VOLTS @250 MA $250 
24 VCT @ t AMP 54 50 
42 VCT 'a' 1.2 AMP S4 50 

HELPING HAND 
WILL HOLD PC. BOARD OR 
OTHER SMALL ITEMS AND 

ALLOW BOTH YOUR HANDS 
FREEDOM TO WORK 

$6.50 EACH 

WALL 
TRANSFORMER 
ALL ARE 115 VAC 

PLUG IN 

4VOC@70MA 
6 VOC @ 100 MA 

6 VOC @ 500 MA 
9VDC@225MA 
14VDC@300MA 
15 VAC @ 300 MA 
16.S VAC FatOVA 
17 VAC (a 500 MA 

$2 00 
S2 50 
5500 
5300 
S3 50 

5300 
S3 so 
64 00 

SPRING LEVER 
TERMINALS 

/WDIUI DF 
CODED 

I 

4 

TERMINALS 
ON A STURDY I. ° 
2 3/4- 3 3/4' 
BAKELITE PLATE 

GREAT FOR SPEAKER ENCLOSuu 
OR POWER SUPPLIES 

$1.00 EACH m,nn SVIvl 

MULTI - 
SWITCHES 

3 STATION 
NON -INTERLOCKING 

a¡II)LL. E3 2PDT SWITCHES 
^y- EACH OPERATES 

1 1. INDEPENDENTLY ' BETWEEN 
MOUNTING CENTER', 

$1.75 EACH 

5 STATION 
INTERLOCKING 

MADE BY ALP', ( ./045f 
2PDT AND I1 g 
SPOT 1'\ 

WITCHES ON FULLY 
^LTERLOCKING ASSEMBLY 

3'- BETWEEN 
MOUNTING CENTERS 

$2.50 EACH 

5 STATION 
NON -INTERLOCKING 

,AME AS ABOVE Exc.( I" 
ACH SWITCH OPERATE.`, 

INDEPENDENTLY 
$2.50 EACH 

MIKE 
CONNECTOR 
® cir 

5 CONDUCTOR IN -LINE PLUG 
AND CHASSIS MOUNT JACK 
TWIST LOCK STYLE. SAME AS 
SWITCHCRAFT 12CL5M 
$2.50 PER SET 

LIGHTS 
GRAIN OF WHEAT 
T1 SIZE f 

125" DIA (315mm) 

3 l0 8 VOLTS 3 for $1.00 
Rated 55ma @ 5 VOLTS 

6 to 12 VOLTS 3 for $1.00 
Baled 55ma la 8 VOLTS 

12 to 24 VOLTS 3 for $1.00 
Rated 45ma (ñ 14 VOLTS 

METER 
0 - 15 V.D.C. 

THIS 2-1/4 
SQUARE ME IF 
MEASURES 
0-ls VDC 

$4.50 EACH 

T1 SIZE 
WITH WIRE LEADS 
3 10 6 VOLTS 2 1o4 $1.00 

Rated 55ma @ 5 VOLTS 
6 to 12 VOLTS 2 for $1.00 

Rated 55ma @ B VOLTS 

12 lo 24 VOLTS 2 for $1.00 
Baled 45ma @ 14 VOLTS 

8 TRACK RECORD /PLAY TAPE DECK 

MORSL 
MODEL 94 A 

8 TRACK RECORD WITH AUTO STOP. NOT FULLY FUNC 
TIONAL. REMOVED FROM ASSEMBLY LINE FOR MINOR 
PROBLEMS. IDEAL FOR PARTS. EACH UNIT CONTAINS 
SWITCHES. LIGHTS, TAPE MOTOR. BELT. WHEELS 
PULLEYS, PRE AMPS. TAPE HEADS. ETC 
'SPECIAL PRICE $.4.00 EACH 

10 for$35. 00 

2 CHANNEL LIGHT ORGAN 
EASILY HOOKS INTO STEREO SPEAKERS 
ANO ALLOWS 110 VAC LIGHTS TO DANCE 
WITH MUSIC TWO SEPARATE 110 VAC 
OUTPUTS FOR HIGHANDLOW FREQUENCY 
AUDIO SIGNALS USE TWO ORGANS FOR 
STEREO 

$6.50 PER UNIT 
COLOR LIGHT STRING AVAILABLE $1.75 EA 

SUB -MINIATURE 
D TYPE 

CONNECTOR 

REitta 
,OLDER TYPE SUB-MINIATURE 

CONNECTORS USED FOR 
COMPUTER HOOK UPS 

DB -15 PLUG $2.75 
DB- I5SOCKET $4.00 
DB -15 HOOD Si 50 
DB-25 PLUG 52.75 
DB-25 SOCKET 53 50 
OB 25 HOOD S 125 

"PARALLEL" 
PRINTER 

CONNECTOR 
SOIDER sr,' 
36 PIN MALE 
USED ON 
PARALLEL' 

DATA CABLE', 
$5.50 EACH 

FREE! FREE! FREE, SEND FOR 
LINE CORDS 

TWO WIRE 
6 16ga TWO WIRF 

3 FOR $1.00 
THREE WIRE 

18 INCH 113ga THREE WIRE 
2 for $1.00 

8 FOOT 180e THREE WIRE 

S2.00 EACH 

SOLDERING 
IRON STAND 

SPRING STEEL 
IRON HOLDER 
ON WEIGHTED 
BASE 

$5.00 EACH 

KEY 
ASSEMBLY 

5 KEY 
5100 

EACH 

CONTAINS 5 SINGLE -POLE 
NORMALLY OPEN SWITCHES 

MEASURES 3 3/4". LONG 

6 KEY 
$1.25 
EACH 

CONTAINS 6 SINGLE -POLE 
NORMALLY OPEN SWITCHES 

MEASURES 4 1 -4 LONG 

T1 -3/4 SIZE 
WITH 

WIRE LEADS 
163 DIA (414mm1 

3 Io VOLTS 2 for $1.00 
Rated 45ma @ 6 VOLTS 

6 10 12 VOLTS 2 for $1.00 
Rated 55ma @ 8 VOLTS 

12 lo 24 VOLTS 2 for $1.00 
Rated 45ma @ 14 VOLTS 

1 

2K 10 TURN 
MULTI -TURN POT 

EO 
MODSPCTR534 -7L ,61 

$5.00 EACH 

NEON W/ RESISTOR 
E 

OPERATION 
7 for $1.00 FROM 120 VOLT 

120V INDICATOR 

NEON INDICATOR RATED 
120 V 1/3 W MOUNTS IN 
5/16" HOLE RED LENS 

754 EACH 
10 FOR $700 

100 FOR $6600 

EDGE 
CONNECTORS 

ALL ARE 156" SPACING 

18/36 GOLD 
SOLDER EYELET $2.00 EACH 

22/44 TIN 
PC STYLE. NO MOUNTING EARS 

SLIM EACH 10 FOR S1400 

22/44 GOLD 
PC. STYLE 

$2.00 EACH 
0 FOR 51800 

28/56 GOLD 
28/56 COLT l'LAI L ()CONTACTS 

156 CONTACT SPACING 

$2.50 EACH IO FOR $2200 

50 /100 GOLD 
STANDARD S 100 CONNECTOR 
125 - SPACING GOLD PLATED 

PC MOUNT 

$3.75 EACH IO FOR $35 00 

SWITCHES 
MINI -PUSH BUTTON 
SPST MOMENTARY 
NORMALLY OPEN 
1/4" BUSHING 

354 EACH 
I0 FOR $3 25 

100 FOR $3000 

SPECIFY COLOR 
RED BLACK. WHITE. 
GREEN YELLOW 

KEY SWITCH 

SPST 
4 AMPS @ 125 VAC VI 
KEY REMOVES BOTH - 

POSITIONS 
$350 EA 

tit LIGHTED 
PUSH BUTTON 

RED LIGHTED 120 VAC 
10 AMP SPST 

'POWER' PRINTED ON 
FACE MOUNTS IN 
7/8" SQUARE HOLE 

$1.50 EA /O FOR$1350 

48 PAGE CATALOG FREE! FREE! FREE! 
ROTARY 

SWITCH 
1 POLE 

6 POSITION 
I'd DIA K l', HIGH 

758 EACH 10 Tor S6 00 

COMPUTER 
GRADE 

CAPACITORS 
2,000 mfd. 200 VDC 

3,4 DIA S'HIGH 
3,600 mfd. 40 VDC 
' 3'8-DIA 33/4-HIGH $1.00 
6,400 m1d. 60 VDC 
13'8-DIA 41/4'HIGH 52.50 
21,000 mfd. 50 VDC 
21/2-DIA 5" HIGH $4.00 
22,000 mfd. 40 VDC 
2- DIA 6-HIGH $3.00 
31,000 mfd. 15 VDC 
13/4-DIA 4 HIGH $2.50 
44,000 mfd. 35 VDC 
2-01A 5- HIGH $4.00 
72,000 mfd.1S VDC 
2" DIA 4 3/8' HIGH $3.50 
155,000 mfd. 6 VOC 
21/2-DIA 41/2-HIGH $1.50 

TRANSISTORS 
2N706 
21422224 
PN2222 
ON 2904 
2142905 
2142907 

S for 51.00 
4 for SI 00 
e for SI 00 
4 for SI 00 
4 for $1 00 
4 for SI 00 

BATTERY 
OPERATED 

SMOKE DETECTOR 

BRA MODEL 79R 
UL APPROVED 
9 VOLT BATTERY OPERATION 
FOR CEILING OR WALL MOUNT 

S11.00 EACH 2 FOR $15 00 

RELAYS 
MINIATURE 

6 VDC RELAY 
SUPER SMALL 
SPOT RELAY 
GOLD COBALT 
CONTACTS 

RATED 1 AMP AT 30 VDC. 
HIGHLY SENSITIVE. TTL 
DIRECT DRIVE POSSIBLE. 
OPERATES FROM 4 3 TO 
6 V. COIL RES 220 OHM 

1 3/16" 13/32- 7/16'. 

AROMAT RSD-6V 

51.50 EACH 10 FOR 513 50 

13 VDC RELAY 
CONTACT S P N C 
10 AMP @ 120 VAC 
ENERGIZE COIL TO 
OPEN CONTACT 

COIL 13 VOC 650 OHMS 
SPECIAL PRICE $1.00 EACH 

POTS 

$2.00 

CLAMPS TO FIT CPACITOTS SOT 

100K Iinaar tape 
2" LONG 
15/6- TRAVEL 75t EACH 

500K Iinaar taper 
2 7/6- LONG 
13/4- TRAVEL 75t EACH 

DUAL 100K audio taper 
3 1/2- LONG 
2Iß- TRAVEL SI. 50 EACH 

CRYSTALS 
CASE STYLE HC33 U 

2 MHZ 
COLORBURST 
3579 545 RC 

$3.50 EACH $1.00 EACH 

METAL OXID 
VARISTOR 

G E a V82ZA12 
50 VOLTS. NOMINAL D C 
VOLTAGE S.' 8' DIAMETER 

I 2 FOR $1.50 

L.E.D.'S 
STANDARD JUMBO 

DIFFUSED 
RED 10 FOR $1.50 

GREEN 10 FOR $2.00 
YELLOW 10 FOR $2.00 

FLASHER LED 
5 VOLT OPERATION 

PI RED JUMBO SIZE 
IL$1.00 EACH 

BI POLAR LED 
2 FOR SI 70 

SUB MINI LED 

o79.. 09e'. 

RED 10 FOR 51.00 
200 FOR SIR 00 

GREEN 10 FOR $1 SO 

LED HOLDERS 
TWO PIECE HOLDER B As 
FOR JUMBO LED 
10 FOR 65e 200 FOR Sr 

POWER SUPPLY W /PRE -AMP 
THIS SUPPLY WAS USED TO POWER 

AN 8 TRACK /CASSETTE UNIT IT 
WILL SUPPLY APPROX 18 VDC ANO 

INCLUDES A SMALL PRE -AMP TO 
BOOST SIGNAL LEVEL 
RCA PLUGS FOR LINE IN OUT 

$4.50 EACH 

TOLE FREE ORDERS ONLY 
1 -800 826 5432 
IORDER ONLY) 
(IN CALIFORNIA 1.900- 258 -6666) 
ALASKA HAWAII. 

OR INFORMATION 
1213) 380 8000 

50111 Tas34 

4 PDT RELAY 
14 on style 
3 amp contacts 
24 vat d C or 
120 volt a c coil 
Used but luny lesM O 

51.70 EACH 
specify cod voltage 
LARGE QUANTITIES AVAILABLE 

SOCKETS F00 RELAY M4 4 W 

.4 

E E TR 
e 

905 S. Vermont Ave. P O 

MINIATURE TOGGLE SWITCHES 
ALL ARE RATED 5 AMPS @ 125 VAC 

S.P.D.T. S.P.D. T. 
(on -on) r (On -On) 

SOLDER LUG 
TERMINALS 
$1.00 EACH 
10 FOR ID 00 
100 FOR $80 

S.P.D.T. 
(on -on) 

CC LuGS 
THREADED 
BUSHING 
01.00 EACH 
0 FOR 0000 

100 FOR S80 00 

P C STYLE 
N ONT HREA DED 
BUSHING 
7M EACH 
'o FOR $700 

S.P.D.T. 
(on- off -on) 
NON -THREADED 
BUSHING 
PC STYLE 
701 EACH 
to FOR $700 

S.P.D.T. 
(on- off -on) 
SOLDER LUG 
TERMINALS 
RIBS EACH 
10 FOR $9 00 
100 FOR $80 0V 

D.P.D.T. 
(on -on) 
SOLDER LUG 4._ 

ate 
$2.06 EACH 
10 FOR 51900 ttÿ 
100 FOR 8,80 00 

©îUVA ísYf 
BOX 20406 Los Angeles. Calif 90006 

PHOTO -FLASH 
CAPACITORS 

35 MFD 330 VOLT 
1 5,13 DIA 
4St EACH... J 10 FOR $4 Do 

170 MFD 330 VOLT 
1 1,8 7'8" 

2 FOR $1.50 IO FORS 

1114i 7 
750 MFD 330 VOLT 

2 HIGH 114 DIA 
51.25EACH 10 FORS,I 

QUANTITIES LIMITED 
MINIMUM ORDER 510.00 
USA: S2.50 SHIPPING 
FOREIGN ORDERS: 

INCLUDE SUFFICIENT 
SHIPPING 

CALIF RES. ADD 6 112% 
NO C.O.D.! 

"M" 

Olh 

CIRCLE 12 ON FREE INFORMATION CARD 

r_ 
C 
< 

CO 
CO 

95 
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f 
M 61 ns INA 

9174006 14 25 

51171019 14 25 

51174028 4 25 

5971034 14 25 

6471044 4 25 

5874054 II 25 

51740611 14 45 

5174079 4 29 

51174086 11 25 

587/0911 14 25 

59711011 11 25 

5971119 14 75 

5974129 14 49 

599139 14 39 

$171149 14 49 

5147414 /I 25 

51474171 14 25 

5674204 4 79 

51171219 14 49 

56474229 14 49 

997939 IS 59 

5971259 14 29 

517969 14 29 

51174779 14 25 

5474759 11 59 

9174308 14 25 

5974729 14 19 

5874379 14 25 

5874364 14 29 

5117439N 11 59 

5974408 14 19 

511744714 16 89 

5874429 IS 15 

5874438 IS 125 

51174449 IS 125 
51174459 16 69 

5N74469 IS 69 

5874479 16 69 
91741111 16 69 

51174509 14 19 

5471578 14 19 

5117453M 14 19 

599544 14 19 

5974596 11 25 

5974609 14 39 

5M742011 14 29 

741500 14 25 
741501 14 25 
711502 14 29 

741503 14 25 
741501 14 35 
741505 14 29 
7415N 4 29 

14 29 
7415 Ó 14 29 
74511 14 35 

741511 14 35 
741513 14 39 
711914 14 59 
741515 14 35 
741520 14 29 
741527 14 29 

745527 14 á 
741516 4 29 
741527 4 79 
741528 4 35 
41530 14 29 

741532 14 39 
741533 14 55 
741537 14 35 
74(536 4 35 
41540 14 29 
741.42 16 
741547 IS Ì 15 75 

4154 IS 75 

74(59 14 75 
741551 
41554 
741555 
41513 
14(574 
74157S 
741576 
741578 
74643 
74145 
7415% 
/41.5% 

4 
14 

It 
74 
11 

4 
4 
It 
4 
4 
14 

14 

25 

39 
9 
39 

39 
65 

ñ 
55 

6r9MFMF54.911c 
Army 94.041 444 

M_a. Met IAlla P14a. ..p14p M14 

s1747211 14 79 587/1508 II 59 

5974776 11 35 /67/1576 IS .611 

5674718 II 35 4796011 16 69 

5871756 16 45 911741619 IS 69 

599768 16 35 511741629 16 69 

917/7911 4 4 95 91747634 16 69 

91716011 14 89 59711649 /I 4 
597428 11 19 904164 16 69 

511749311 If 59 5/1711669 IS 89 

587459 4 59 587/7678 16 1 95 

5871169 14 35 58711704 16 t 19 

5874/911 16 2 25 511741726 24 1 95 

5971908 14 39 59747738 16 69 

9174918 14 79 51741749 16 69 

5974978 14 39 564741758 16 69 

5974939 14 39 54747766 11 69 

56749411 14 19 59741776 14 69 

5174951 4 49 597/1/99 IS 149 

5971954 16 49 S147171011 14 69 

5874976 1{ 3 15 597/18164 24 I 95 

56711007 24 I 95 587/7879 16 I 19 

51741014 II 1 19 5117115/4 16 2 19 

58741059 11 7 T9 59741859 16 2 49 

76741629 14 .25 91717909 16 69 

47415/M 18 .4 58741918 IS 69 

59741168 14 1 49 59717929 /6 69 

511711218 14 39 511711939 If 69 

58747229 14 69 5474191M 16 69 

514741279 16 49 91741956 111 69 

51741751 14 45 597/7964 4 89 

59741269 14 45 51741976 14 89 

514741329 4 49 511741918 24 1 79 

59711369 4 69 587/79911 74 119 

9111414114 14 89 58742718 16 1 19 

5974479 16 3 95 98747519 4 79 

474 4311 74 3 95 597427614 s 1 49 

$97414111 74 3 95 91742798 111 79 

5874459 4 59 59742939 IS 149 

94717418 II 149 917/2619 16 2 95 

5N7441/7 16 119 59742959 IS 2 95 

59741539 24 119 59743651 IS 55 

5147/1519 II 59 59743669 16 55 

5647415211 14 59 59747679 IS 55 

587/1539 IS 59 54743689 16 55 

911741518 24 125 587439014 1S 149 

7117415N 16 59 587/3939 14 I 49 

7400 

74LS 
741597 
741593 
7415% 
7415% 

7465107 
7415109 
7415112 
7415173 
7416114 
7415127 
7415723 
7415125 
7415126 
7415732 
7415133 
7415136 
7415136 
7415739 
7115757 
7415153 
745151 
745155 
7415156 
7415757 
7415758 
7415 180 
7415761 
745567 
7455163 
7115761 
7415165 

14 SS 

14 55 
14 19 

16 99 
It 39 
IS 39 
16 39 
It 39 
14 39 
11 49 
16 N 
14 59 
14 49 

14 59 
18 59 
14 39 
4 99 
If 79 
16 59 
16 59 
14 1 29 

4 69 
If 69 
If 69 
4 59 
11 99 
IS 69 
16 69 
16 69 
LA 4 
16 1 9 

111574 If 119 
7415169 16 79 
7115170 16 I 9 
7415173 If 4 
7415174 16 N 
7115175 16 4 
7415181 24 295 
74151% 16 69 
7115191 1S 89 

MICROPROCESSOR COMPONENTS 

7415192 16 /9 

7415,93 16 79 

7415794 IS 69 
7415195 16 4 
7115797 14 19 

7115121 16 89 
7415240 Al 7 09 
7115241 25 1 09 
7415242 4 109 
74(5243 14 109 
45744 s t 49 

7415245 25 t 49 
74(5247 14 7 09 
7415249 IS 1 09 
7419249 IS I 09 
7415251 IS 59 
7415253 16 59 
7415257 IS 59 
7415258 16 59 
7415210 14 59 

7451% 14 69 
7415173 s I 49 
7415219 IS 49 
7415263 IS 69 
7415290 4 89 
7415293 14 79 
7415298 IS 99 
7415352 16 1 19 

7415351 14 1 29 
7415365 II 49 
74534 16 49 

7465367 16 49 

7115768 16 49 
74153/3 25 1 49 
74(5374 25 1 49 

7415375 If 69 
7115786 14 45 

7415393 14 19 

7115399 16 49 
7415670 4 49 

Ì159 i: 49 

74500 It 35 

74507 14 35 

74503 141 35 

74504 4 45 

74505 14 4 
74501 14 39 

74509 14 39 

74510 14 35 

74511 14 35 

74515 14 35 

74520 4 35 

74522 4 35 

74530 14 35 

74537 4 45 

74538 It 89 

74510 14 39 

74551 14 35 

74564 4 39 

74565 4 39 

74574 14 55 

74585 16 219 
745% It 55 

745112 15 55 

745113 14 55 

74S /PROMS 
145.4 14 

745133 1{ 
745131 16 

745735 16 

745136 14 

745138 16 

715139 1{ 
745140 14 

745151 16 

715153 IS 
715157 16 

745158 16 

745160 IS 
745174 16 
745175 IS 
74$7.0 16 
7451% III 
7453% 4 
745196 4 
745110 s 
745741 s 
745747 14 

55 

50 

69 
39 
89 
a5 

55 

99 

99 

99 

99 
49 

19 

19 

49 
49 

49 

49 
25 
25 

745243 It 
745244 211 

745251 IS 
745253 IS 
745257 IS 
745258 IS 
745260 /4 
2,52N 4 
$s7 16 

/452N IS 
745373 s 
745374 N 
745397 16 

715171 s 
7a541Y N 
715473 s 
745471 14 
745475 4 
145570 IS 
715571 16 

7,557Y IS 
557P IS 

715910 25 
745941 29 

49 
49 
19 

19 

19 

19 

79 

95 
95 
95 
19 
49 

MICROPROCESSOR CIIE{- 
Pan 59 -Pea Fv141M 17414 

C01407 4 CIS 92 % 

2650 NU 17441 995 

4C56502 4RI*/CM 595 

4465428 4 MN */05.0 1 31117 9% 
6609 4 CRI-6MI4rt41CNU1MIN ,4% 
6809E 41 CPU-604 2.67w O W 1 Mee 1495 

943.1516 4 4R1-641164X71 5 95 

95903944 74 CFU671 036-M1121pX Wnl 5 % 

14511340116 4 CRI 1256 opts 9641 9 95 

ASWAN 4 CPR 164 09ts PAM I 
79 % 

omens N CPU *IBatt Mao AweM 
CPU 9% NOW 

8066 4 CPU 16a54M7 21% 

NN 74 CRIDr16e 29% 
6755 4 NC( RAM I.OPn-Tnw 6% 
874 4 XMOSEP90M 47U 24% - D0. ZIIDA. arm. 21000 SERIES- 
ZOO 4 CRIIMN7e60N8710C12Mnr 63 % 

260C1C 25 Coale Tone CrtW 3% 
/MAW 0141 ASrcnPnus R9 /Trwd 10 % 

240048 74 36957 M9n11l 49641l4 9% 
2909510 4 AAA u01m5443wCompas 3% 
203510/0 4 SeW7/011.408 9919 6pm1 

175 zee SIO, N. 1r014d901981 

2/0570/9 4 5(N 1/011í1f 
54417 

12 95 
MD 51012 N NU 

2004 4 01114K]6059 44793C 1145491 
4 95 Z804 CM s Corr tow Cowl 

XV DAM DMAS5M1m mus RFC/trans 9% 
la04-OMe 4 Omd Mo. Koss Ceco 12 % 

1904-P10 4 Pnrlr0vrbuCa9ob 3% 
28136510/0 554M 1/0111471 4m aCBlvüdl 12 % 

1909310/1 74 Sane 1/0!Locks ARM 12 % 

1904-510'2 4 59sII/011íks59N081 
2904510/9 4 554M1/0 
2808 41 CA/ 1191382096 641M 

12 % 1808111 a CRrr'toer Drool 
28060461 4 041 WO R54a64w/TrIM1119 19 % 
271011-710 4 PMMaI/0NYd9afíaldlr 

M% 281, CAI Sg1Wr0 
3195 29002 4 CPU Nm5g1WAM 
44 95 2 ( /Ta1s6Pa1111/0Ord s% 

6500/6100/6$000 SERIES- 
MC65024 4 MPR*áhcl9k and RAM 12M971 ;% 
C66870 4 4%IOML 

Inr Á1g9 
% 

416802C7 4 MVO ash clock and RAM 7 95 

416.09E M CPU t5M71(4mW111941nnqq) 14% 
MC411 4 0.1.01.4 6444114066701 

1! % MC428 24 P7ord11 nlpluylC9nr.019 
MC687018 74 102491 97 9064 1416843061 9 95 

MC450 24 AsI9m9lous Caw. Mlpr 3% 
51452 21 SIK4arws Sa. Data MOO 575 
516160 74 0600699 00141 MODEM 

49 % 4[6600016 64 4PU t r MN71 

4166144 4 Coma, Pu704M M Mapw 9% 
416165172 45 Mu15 Nal931 Coro C917047 24 95 

MC6166158 s E4W94P14 Come Im 9% 
11044764 24 646 EMMA MOWN 21% 
596572 M Perdam 1 6411964 7% 

NINA 
T555531 4 97M1ro44DN46/trMpa151C1 N% 

40 CPU 2 95 
1N8151a 126999 14/ 1669 l/0 13% 
6156 M4A7I/0MM1614ar 6% 
111552106 s Ong O F90 RM T8S411174p741 2 
042Ì 

Ñ /As 7DP92 Pro1/pCád 
0.1216 16 1OMe6M lR 09w I % 
019221 IS 04 00S919004w 225 
366229 15 MINN 2 25 

0.9228 271 5.4704 /94179141744211 39 
4 49 

1856243 71 0 E4Dnr a 4 Sol l 3% 
1156245 11 I5-099647l Enm09171C9221 4 9 
99824 20 70 Kry 67199 EI99d97133231 1% 
5958247 26 3409I Orad 1749111 6 95 

140424 21 ?s04y CAVAN 0403121 8 95 
111562514. 40 syn EWlw4 10% 

Ó BNtSil1 

76 
74 Pro; 

1 iTlU5APi1 
6% 

016255 4 836 ..2.9 ..2.9 v01711 1 9 
0.1257 4 oro; I3WC9*9 5% 
oP62A 29 

7q 1m9n410*d 6% 
041275 4 599 0108ar 2995 
DP6279 40 799 K4Ar0/OepW 6413U4 8% 
DP71703 70 89117-S4M6 DAMAN 1raW 3% 
OPON 20 696 DAMAN Ammer 2% 
066307 20 6 on 6369974 49 w74 1% 
DP6'CB 20 191o9mW Reu. 2% 
D.6]4 70 DOM larJedPeron. Cow 195 
6741 40 1,M UIw ParlprlvrtM6 29% 
6755 40 ' EPROM *711/0 24 % 

DISK CONTROLLERS 
11431771 4 Noe DSXry 16 % 
F01201 40 S79M/014OrIM11m 1 

29% 
70,793 4 0.24/1410 0900117141 s% 
751795 4 Ou410496055465Mn1UN 1 29% 
FD1197 40 Oval 094y/Sü591dirv4 79 % 

SPECIAL FUNCTION 

%0025CN 6 l41 M050Rk Low I5111 
115057614 1 051505 OAS 01649156111 
1NS . 71 Cwm0ur4nCM 

111 Dom 0M1MMMtlSys. 
9M'e' =. 24 MpgwllpMtMD91 
DAMN. 16 Um 01O91A.TOmCa* 
10P42. 40 9uw*e419 9/640916411 

ard 0144 LEO DIe 
CO740211S 

4 w/Ñ6M M 
C11N759 s 32-049111844 39120409I 
16169N9 1 Pro; Oscn9oDndw 16091 
1115719E51 6 Pep Osp1r/0.0.71170171 

79 
I% 
8% 
4% 

5 

3 

Mee. *Hiss DYNAMIC RAMS Flet 

1103 18 10201 30064 99 

4027 16 iñ ai59a 16 3(341 111111/1495 
4111N-3 111 16.36411121W 1 69. 8/12 % 
11759 4 16 76 3814112599 , /98/1095 
41644150 IS 65 5364111500 6 %- 8/49 95 

4164621 16 65.53641 (2004 5% 8/44 95 

545261 4 1o71n1 11]OOm 49-6/1 
Ó S1M6N2 22 204a1 (7154111 

445270 15 10441 11508 1984096 4 95 

645270 22 409611 12008 2107 3 % 
4452902 16 16.36441 115070 1 69 6514 95 

5457903 16 16.36441120019 I 69-6177% 
465190 4 IS 16 36497 125064 1 49 - 8/10 95 

445298 3 16 6,92.7 120045 I 69 

STATIC RAMS 
I9 1101 16 24.1 6500641 

210, 72 256.1 /500918101 2 9 
2,02 16 10147 350.11 89 

2,101 IS 102441 450.13. P 1 49 

2117 IS 256.1 /50918111 2 95 

7112 IS 256.1 1506911405 195 
214 IS 02444 450011 1 49 8/9 95 

71111 18 1024.4 450111. P 1 95 -6/1] 95 

2114 2 IS 1024.1 2001111 I 75 . 8/11 95 

211111 16 102444 2000511 P 2 256/14 95 

2117 18 4096.7 70101 4 95 

7118 /6 1024.1 70141 4 95 

7454015 IS 1024.4 450091 3 95 

14540147/5 s 107444 450011 2 95 

5101 24 25644 450915905 2 95 

465257 19 40917 45077614044 4 95 

561160 3 74 2041.5 15091CMOS 595 
NM6116P-4 24 20114 20091CMOS 495 
956176111 24 20411 200091 L P CMOS S 49 

9462617 75 26 81924 1504110S 39 95 

271500 16 25581 mint 995 
1169 16 158A 50913101 2 25 

74C920 72 25644 2541 3% 
740321 16 25584 250091 CMOS 3 % 
710929 16 102441 2501111405165011 3 95 

74C930 IS 102441 25081C405165161 3 95 

745159 16 1644 35115193105 1 95 

745200 16 25587 80ns193110 3% 
71524 If 25581 6%7193471 3% 
745199 16 114 30.7 3101 2 25 

62570 IS 1024.1 500E0 C 1934151 3% 
61525 16 1584 501410 C 17457891 2 25 

PROMS /(PROMS 1% 17024 24 7%.e 7491 

2706 24 1024.8 450111 3 95 

27063 24 10244 55091511246 195 
1552516 24 70418 45006411716 5 95 

7852532 24 409626 150091X407532 695 
1452564 s 619146 450171 14 95 

7552776 24 204588 45014130514 995 
2716 24 204588 450151 4 95 

27767 24 2048.9 350111 595 
27760.5 . 2A 204445 ;50011 4 49 

2732 24 096.8 50011 6 95 

2732A.3 24 4096.9 37049 7 95 

27324 1 24 40918 /50141110 6 95 

273201 24 10%.6 550n11 5 95 

27560-A 24 1024.8 450111 2 95 

7764 4 26 6791.6 450051 
55 81973 2764 3 

5552010 

h 
572.8 147 

50491 
4 95 

MC44764 24 8192.8 450071 24 95 

27128 s 16 381.4 4501,1)121xEPROM 59 % 
715186 16 313 714 0 C 16330,1 I 49 

745267 If 2514 710M 1 5 16307-11 7 95 

74524 IS 32.6 PROM 1 5 16331.1) I 95 

745387 16 256.4 PROM 0 C 1630011 I% 
745471 29 156.8 PROM 1 5 16309.11 5 95 

715172 71 517.8 PROM 1 S 16349.1 4 95 

745.413 25 512.9 PROM 0 C 18341 4% 
745474 24 5124 PROM 1 5 D189539661 4 95 

715475 24 57.8 7904 0 C 163401 4 95 

745476 15 1024.1 790M 7 5 6 95 

7151771 N 10Na Pp0Y3$ 895 
715570 16 512.4 P605 0 C 16305I 2% 
745571 16 512.1 PROM 15 163061 ; 

95 745577 11 1071.4 PROM 0 C 14511 
745573 11 102441 P104 7 5 112513 1 

4 95 

52523 16 37.8 PROM 0 C 127516 2 95 

615115 21 517.6 790M1 5 1775,5 9% 
815123 16 374 1140475127519 295 
825726 16 756.4 PROM 0 C 127520 2 95 

825130 16 511.1 790M0C 12752 795 
62545 4 7015.4 PROM 1 S 11603/411 

4 95 8251% 24 70415 1904451 

Ó4é79511108 ii ó2iié IOP4SOMOC 1825110 '995 
06167516114 74 1071.5 PROM 1 5 1025111 9 95 

0196757644 16 7046.1 7909 0 C 1625164 9 95 

055757858 16 25414 PROM 15 425765 995 
$657519511 24 204644 PROM OC 1825190 14% 
04/751919 24 2045.8 P16 1 S 1625191 4% 

DATA ACQUISITION 
ocio mom. OC/DCCnrM 59499 2% 
MC34707 4 7qppy Ask Road AMP System 4 % 
11C 140417 1117.5n 3/4 Conway 1AAC00071C141 149 
5C14416 I68 oil D/A CAA. 14409061.1111 2 25 

ADC0103LC9 N 8 014/0 Calera 1 I 7/21581 195 
610804 25654 8r01954911w111541 349 
DAC0106 I6 5b040/4Cn44715410 78% Lon I 7 95 

AD00809 2561A/0 CoMwlw16'C6 Muni 449 
AOC417 48-b1 A50 Cm4e89I16 Ch 4415 I 9 95 

0411700 2410.5d0/Acon. 5454 Cop 10%%1 795 
DAC 1000 s 10-080/ A Cow Mom CAW 10 20%1 6% 
04C1020 1610-417 0/A Cm. 10 05% kw 1 /95 
DAL 022 IS 10-01 D/A Cons 10 20% on I 5 95 
DA/1212 II 12-4 0/A Corn 10 20% ln I 6% 
193741 C9n4m C W ranI 5opr4 1 19 

143352 141e544ure Transducer 7 40 

153999 1549 0g Pro R54 I ND./ 1.1 51 
41.6 IM 15111 42NS WIIT811521 2 N 

Digitalker 
DT1O50 - Applications: Teaching aids, 
appliances, clocks, automotive. telecommunica- 
tions, language translations. etc. 
The 0710501 standard DIGIT ALKER SII encoded *1171 137 separale 

and UIIIUI words. 2 tones. and 5 dltlerenl silence durations 77w 

words and tones have been asnred 95.074íe addresses. mating 
phrase* NMI. to output ']ogle words or *054 concal49160 Into p 

or even sentences 711e "40504' 0 77(7 01 IM 011050 Is 157665$ ,n. 

181/591614 male volte Female ano children races can Oa syniMS11 

ed The vocabulary Is chosen s0 that it is appldabW lo many pro 

ducts and maAels 
TM 071050 consists of Speech Processor CMp. MA54104 1401,1 
and two 121 Speech ROMS M9S216455R1 and MM5216455R219PInl 
along welt h Mosier Word 1581 end s ,snommended schemaltc 

91491am on Ine 4pp114411o. 'heel 

DT1050 Dighalker'* $34.95 ea. 

MM54104 Processor Chip 514.95 ea. 

DT1057 - Expands the 011050 vocabulary born 137 to over 260 

wads. Includes 2 ROMs and specs. 

Part No 011057 $24.95 ea. 

1EnWta 
K9 

M et. 7n. Fea4M 

411M/I 
Fee 

70497 25 CMOS 798on liner 
7045EV/ell 71 54p*at6 CNp III 
7106171. 40 3410044/011C001411 
1E01030 390911CO0spa9 /or 71N87116 
7106E11/41 40 IC C9cW 1090 *VW 
7107321 10 3W 094 A/DILE0 Own 1 

71071V/ 4 40 IC Cocoa Board WOW 
7114R 4 35 PA A/D LCD Ds 910 

7201105 ( 7v BöNry Vdl 119410 

77051PG 24 CMOS LED Stg*1cn'Tone 
7795EV111 24 ShuwaKn CMp IIL 

7206G17 16 rw00wala 
7206CfV'4n 11 lone GeMaloCMp 111 

72076100 14 OscNlo Cn1roW 

77074.E9/111 14 Imo Courser Chop Iil 
7214PG 24 41unc CMOS 510pw41Ch CIt 
7215EVK11 24 4 Eu,IC Stopwatch Chro Itl 
7216111 s 8 Apo Um. Counter C 

7210017 21 ; 04 lIg Caumer C C 

721701 76 DA, LED Up Down Courier C A 

711797 29 4D19áIED Up, Oeen Cooler C C 

7224175 4 132 Ins 31955 U0 100444391 

7226MVIá 44 51unc1onCanter Asp III 

30009 1983INTERSIL Data Book 113560.1 . 

14 % 
19 % 
9% 

19 95 

31 % 
95 

29% 
1695 

2 25 
72 95 
14 95 

4% 
7% 
5% 
1% 

13% 
I% 
29% 
19 95 

10% 
11 95 

0% 
71 95 

se.95 1 

15/ 741íC High Speed CMOS 

11235 
4037 
IIIC07 
6204 

42a 
142CI 
*IC14 
41270 
6221 
41230 
9232 
4129 

11051 
45273 
*274 
*275 
41276 
74C0 
49186 
112107 

70 K,,1 
42113 

412137 412137 ii7 
62136 

11 

11 

11 

11 

11 

II 
II 

11 

11 

11 

11 

II 
11 

M 
14 

11 

11 

11 

11 

59 
59 
59 
75 

59 
65 
59 
59 
59 
0 
59 

59 
09 
75 

99 
75 

IS 

19 

IS 09 

N 79 

11 169 
4 69 
11 59 
N 79 

II 79 

II 79 

14 99 

IS I% 
IS 703 

C00 16 35 

102 14 35 

C01 14 29 
4106 14 35 
410 4 35 
4114 14 69 
IC20 l' 35 
1130 35 

4132 14 79 

1C41 16 1 39 
404 14 95 
4173 14 79 

4074 74 69 
4185 16 1 95 
1166 11 39 

4189 16 5 % 
40% ,4 1 19 

4193 11 I 19 

0111]5 
112117 
095151 

e1C154 
*95157 

*3160 
62161 
42162 
4111163 
2764 
62165 

M1C42ii 
C175 

II 99 
16 1 19 

16 4 
51 99 
24 749 
16 89 
16 4 

1 129 
II 179 
II 129 
16 1 20 

2 

i9 
9 

219 
II 169 
I 99 

11 99 
II i19 

*2193 15 119 
*2194 11 I 09 

62195 II 95 2]]I 11 195 
491240 74 1 % 
62241 74 I% 
*22211 I4 I % 
*1243 95 

II11744 2C 195 
42215 s 249 
4251 11 99 
95253 N 99 

12C1104 nuWMr4 AAMA are WAWA 

41457 
62258 
4224 

4480 

*10336 
*C361 
*2377 
495374 
191.390 
*IC393 

6212 .54 
52595 

99 
19 
1 19 

269 
3% 
296 
239 
739 
2 73 
139 
19 
149 
2 79 
199 
395 
719 

*CI092 II 59 

42404 IS I19 
C420 II 179 
*CW21 11 159 
*4C1010 11 1 3 
421060 16 139 
42415 II 59 
MG011 11 69 
444511 16 169 
*15454 N 379 
*CNN 4 339 
*ILaw II 39 

74C -C /MOS 
74C95 11 

741107 II 

7441S.1'A ri 
74137 14 

74114 16 

740161 16 

741161 16 

74C163 16 

74164 11 

741173 16 

740174 16 

740175 If 

740192 1{ 
740193 16 

741195 IS 

711221 16 1 95 
741240 N 1 % 

1 39 74244 II 1 % 
99 741373 28 2 49 

2 49 71C374 N 2 49 

i 25 

741901 
4C903 14 59 

1 19 741906 14 59 

lf 71194 s 9 % 
19 741912 N 8 95 

19 740915 11 119 
49 741977 as a % 
19 741922 

4193 N 4 95 

19 74C925 16 5 95 

49 74C926 IS 5 % 
1 69 80[95 15 69 

t 39 a0C91 It 69 

031000 It 79 

101001 It 79 
14001 14 

29 004006 14 , 19 

11140117 4 79 

11009 15 !1 
054070 16 59 

C01011 14 29 

104011 11 i9 
C04013 It 79 

CD1014 16 1 19 

C0415 4 79 
154016 14 49 

CD4017 16 1 79 

134018 IS 99 

104019 16 59 

C04020 1S t 79 

CD1021 1S I 19 

C04012 1{ 119 

CD4023 It 29 

C34074 14 69 

C0425 14 23 

034026 19 2 19 

14027 16 45 

14019 16 69 

104029 1 79 

004030 4 39 

C01034 24 2 49 

tDW5 16 19 
SOW 14 0N1451 

,1 16 99 

CA30629 IS 1: CA309]N 16 9 

CA70169 It 69 

CA70*N 16 14 
18309611 16 149 

CD -CMOS 
Cobb 00 16 119 

C34041 11 1 oi 
C04042 1{ 4 
CD4013 16 19 

154044 16 19 

CD1046 16 1 19 

104047 It 1 79 

10.091 1{ 59 

11019 16 .4 
CD1050 II 39 

C5405, 1S 99 

C54052 16 99 

C54053 IS 99 

C04056 IS 2 % 
G04059 4 7 % 
C01060 If I 49 

CD4066 4 59 

15404 11 39 

C04069 4 79 

CD1070 54 39 

C01011 4 049 

C54077 14 79 

CD4013 11 19 

C54075 14 19 

C04026 3 19 

C04079 14 19 

14N1 4 .M 
C4087 14 29 

Comm 11 49 

C53130( 5 89 

W3140( 6 79 

CM160N 1 % 
CA31611 16 2 95 

CA3162E If 6 % 
1A7199( 16 59 

CA34019 14 59 

C04091 16 1 % 
CD4506 16 1 19 

104507 4 I 19 

104505 24 3 % 
C04510 IS 1 79 

104511 14 I 19 

C04517 15 1 79 

1D1521 24 2 49 

C04515 24 749 
CD4576 IS 1 19 

C04518 16 119 

C04519 16 59 

004520 If 1 79 

C04526 16 I49 
C04528 16 149 

C04529 IS 1 69 

C0459 IS 1 % 
C04562 14 6 95 

C54566 16 1 39 

101567 16 1 49 

104564 14 69 

C04723 16 119 
C04714 16 I 19 

417409 16 13 95 

5114110 IS 13 95 

MC4I11 2A 11 95 

VC 14412 16 71 o 
5C74479 IS 195 
5114433 24 1395 
MC11536 If 19 

11111641 It I 19 

LOW PROFILE 
(TIN) SOCKETS 

le 10.51 1071403 

554 LP 16 It .17 
Il pie LP 17 15 It 
16 70 LP 19 17 .4 
11 on LP 75 Il 21 

20 764 /7 30 27 .N 
12 74 LP II re is 
24 pa 10 33 30 .N 
21 pn10 40 37 .N 
36 on LP 4 42 .25 

10 on LP 4 .4 .4 

SOLDTANDA (GOLD) 
I lir STANDARD 

9 0 99 1001y 

a on 96 30 21 .N ST 

II on 56 43 ,9 N 
1691,56 Al 1 41 

1$ p14 SG 53 49 .47 op 
24 14 SG 69 65 61 

214 S6 II 15 72 

06 _ 88 109 1 03 67 WW 
MI 4 66 Ill III 1 06 

$10.00 Minimum Order - U.S. Funds Only 
Calllornle Residents Add 61/24 /, Sales Tax 
Shipping - Add 5% plus 51.50 Insurance 
Send S.A.S.E. for Monthly Sales Flyer! 

SOL DE RTAIL 
STANDARD (TIN) 

7.9 10.56 1064 

It PM 81 

16114 IT 
1e pa ST 

N914 ST 

24 IM ST 

N IM 71 

4 p41T 

24 27 25 

31 22 N 
3/ s 36 

46 4 41 

41 4 4 
N 57 53 

N N N 

MasterCard 

WIRE WRAP SOCKETS 
(GOLD) LEVEL 03 

1 9 1099 100.011 

1 41n MN 
10pmWW 
14pnWW 
16pn9/W 
11p WW 

20 pn WW 

22 on WW 

21p1nWW 
21p1nww 
]6 on WW 

40 pin WW 

19 

65 

65 

69 

69 

09 

79 

59 

15 

99 

45 42 

67 4 
62 N 
65 S1 

45 /6 

05 99 
19 1 15 

23 1 11 

50 1 45 

75 1 69 

19 1 19 

Spec Sheets - 300 each 
Send 59.00 Postage for your 
FREE 1984 JAMECO CATALOG 
Prices Subject to Change 

Y4n Ordw F4clr54wc' W9r4e*M4 

ameco 
ELECTRONICS 

VISA6 

1355 SHOREWAY ROAD, BELMONT, CA 94002 

7/84 PHONE ORDERS WELCOME - (415) 592.8097 Telex: 176043 

71071n 79 

i10720 11P 

1107404 1 7% 
7(0622 59 

7(0620 119 
IL06104 1 I% 
0404 35 

193029 95 

1611049 7% 
IM999 % 
6460119 1 45 

1105414 1 4 
11pp96 725 

LM19 195 

LI01004 1 175 

151311O1 I 4 
140129 2 9 
140471 119 

(1014 3% 
11044 1 I % 
(401N 4 1% 
l702011-5 135 

160701117 135 

110401.15 135 

1402N.74 135 

402015 19 

110207.12 s 
1301.15 a 
1.143331.24 9 
14/72211 4 165 

147221 595 
240274 9 59 

1107907 65 

116331M / 395 
1.I0341 I 19 

1103SI 140 

110262 I 19 

1lmlla 115 

4W71 1% 
467N 1% 
1104N N a9 
(104N3 135 
(I17481417 135 
11041-15 12 
1301949 135 
110107.9 75 

110401.12 .79 

404111 79 

LI04124 n 
(1011F5 75 

11041217 75 

LINEAR 1.103911 
' ' 

151479 1 69 

(40117.15 75 147459 59 

409210 69 L1113101 1 19 
(1434217.12 4 1213309 195 

1.1134215 16 N IC1319 I79 
L7NS M 19 121350 19 
$90459 1 % 121354 I 195 

140546 t% 1111456V I% 
177514 60 141454169 59 

153111 100 1911159 I 19 

5775564 I 10 1.1114159 1 89 

103511 I10 1.147959 I 195 

L43559 4 LNI605O 9% 
1147591 1 174 L41141O1 1 249 

L70701 I 49 (4167,1 1 295 

0/3739 I 395 0615731 I 325 
144779 1 I% 1.61757749 I 29 
(300001 110 31,9961 n 225 

LID104 I s $91459 II 295 

L113619 I I79 L40377 I% 
LION/ 1 139 LL92.ID6 II 99 

143641 1 179 44206 N 395 
1100591 99 44701 14 295 

150679 49 44706 N 219 

11080 1 119 472211 11 395 

409114.00 N 119 1146777 195 

216925 1 69 11451* 295 
256959 5 395 14901 11 59 

1909911 51 144428 II 99 

7(49104 11 395 14490711 14 249 

111910 1 I 19 1101659 16 7 S9 

4151115 1 2% 1.109041 11 59 

0E51*4 II 7% LM390504 I 119 

145504 14 195 1109059 1 99 

105565 1 35 1404174 11 296 

411555 I 59 1109159 11 295 

149565 11 4 1449159 11 295 
445674 II 295 R241059 11 175 

15656 14 I 19 I41514 6 I% 
1046601 5 19 11141913 49 
415615 I 99 191250111 1 129 

M5211 N 3% L4451% n 1% 

FÁ571M ,f 2% 9:5572 1 29 
1440341 1 119 145014 I 183 

1.36I091 II 49 44308 11 395 

(44159 4 99 1M730059 I i 19 

157115 11 79 11113219 11 I 19 

147777 4 55 16471 s 3% 

(473311 6 11 WM 111441 

30003 1907 Nat. Linear Data look 11952 q5 S11.9s 
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1 Chip - 37 Minutes l 

HOME COMPUTER ACCESSORIES 

RS232 ADAPTER FOR 
VIC -20 AND COMMODORE 64 

KEYBOARDS 4 -Digit Fluorescent Alarm Clock Kit 

HI -TEK 14 -KEY NUMERIC KEYPAD 
Great keypad tir marry home and business computer applications 
SPST svntching Mounted on PC board Sue 5 1 a 3' W a t e H 
Cola Grey Weight 1 lb Spec available 

K -14 $9.95 

The JE232CM allows connection of standard RS232 
printers, modems, etc. to your VIC -20 and C-64. A 4 -pole 
switch allows the inversion of the 4 control lines. Com- 
plete installation and operation instructions included. 

Plugs Into User Pon Provides Standard RS232 signal 
levels Uses 6 signals (Transmit. Receive, Clear to Send. 
Request to Send, Data Terminal Ready. Data Set Ready(. 

JE232CM $39.95 

VOICE SYNTHESIZER 
FOR APPLE AND COMMODORE 

JE520CM 

Over 250 word vocabulary - affixes allow the formation of more 
than 500 words Buift -in amplifier. speaker. volume control, and 
audio lack Recrutes a clear. natural male voice Hug -In user 
ready with documentation and sample software Case size 
7'h'L x 34-9l K 1- 3/8H 

APPLICATIONS Security Warning Telecommunication 
Teaching Handicap Aid 
Instrumentation Games 

The JE520 VOICE SYNTHESIZER will plug ngno into your 
computer and allow you to enhance almost any applica- 
lion. Utilizing National Semiconductors DIGITALKER' 
Speech Processor IC (with four custom memory chips). 
the JE520 compresses natural speech into digital mem- 
ory, including the original inflections and emphases. The 
result is an extremely clear, natural vocalization. 
Pan M0. Description once / 

MMMMMMMMMMMM 
"'OMMMMMMMMtissm ^MYMMeeeosa 
'OMMMMMBe6esss ara 

MICRO SWITCH 
ASCII Encoded Keyboards 

Large selection of keyboards Hall clew' 
switching Some have parallel interfaces Some 
have serial Interlaces All have status LEDs and a 

minimum of 68 keys Some orth numeric keypad 
capabilities cursor controls. or both Styles may 
vary Weight 2 lbs No specs amiable 

KB -MISC $9.95 

1 

13'sL x 4'a'W a L-H 

Mitsumi 54 -Key Unencoded 
Matrix All- Purpose Keyboard 

SPST keysvnohes 20 pin ribbon cable connec- 
tion Low profile keys Features cursor controls. 
control. caps IIonk). function enter and shift keys 
Color (keycaps) grey WI 1 ID Hnout included 

KB54 $14.95 

SW... indicator 
Automatic 
display dimmer 

Bright 4-digl1 B 5" high display 10 minute snout, alarm 

The JE750 Clock Kr is a versatile 12-hour digital clock 
with 24 -hour alarm The clock has a bright 0 5 high 
blue -green fluorescent display The display will automat- 
ically dim with charging light conditions The 24 -hour 
alarm allows the user to disable the alarm and immediat- 
ely re- enable the alarm to activate 24 hours later The kit 
includes all documentation, components, case and well 
transformer Size 65s 'L e 3r "W x 14"D. 

JE750 Alarm Clock Kit. $29.95 

N 76 -Key Serial ASCII Keyboard 
Simple serial Interface SPST mechanical switch- 

ing Operates in upper and lower case Five user 
function keys Fl F5 Six unger edge card connec- 
tion Color (keys) tan Weight 2 lbs Data incl 

DISK DRIVES AND SUPPLIES 

51/4" APPLE' 
Direct Plug -In 

Compatible Disk Drive 
., trepan MOM m. MU 

yoga 35 n - «.anew 
nn boo canewer co.rm.t wit Canna(- 

au Da e u 5 ta, ,ne 
caste - lug im 

Sita 6-1 3 

e 9r16-o Wept a. ies 

KB76 $29.95 ADD -514 -..$195.95 

Nationally Known 
Manufacturer: 

uu..an u.an. ='. iiüiió ë ii ia e :: i 
214-Lx9.8'WK311"H 

106 -KEY 8 -BIT SERIAL ASCII 
KEYBOARD 
The terminals were designed to be daisy chained 

around a central host computer and used as mdr 
.dual work stations Hall effect switching numeric 
and cursor keypad 10 user definable keys 50 
Interface cable with 9 -pin sub -miniature connector 

7 LED function displays Security lock N-key ral. 
over Automatic key repeat function Color Icasel 
white w,black panel -Ikey caps) grey and blue 

Weight 6'7 lbs Data included 

KB139 $59.95 

68 -Key Keyboard with Numeric 
Keypad tor Apple II and II+ 

Plugs directly Into Apple It or II motherboard with 
16 -ern ribbon cable connector 26 special func- 
tions Color (keys) white,grey Weight 2 ibs 

KB-A68 $99.95 

POWER SUPPLIES 

JE520CM FtrCommodore 648VIC -2e .....$114.95 
JE520AP For Apple II. IL , and Ile $149.95 

JE664 EPROM PROGRAMMER 
8K to 64K EPROMS - 24 8 28 Pin Packages 

Gr4neq Self Untamed - Regates Ma Makeeei Syeas hr Osman 
P.rlg,nm +.imp .a s EWUMa' Cnec4.s for unit., era amt EPilUM. 
E mulelni PROM. ter E uinoM. 05232C Computer interlace for sarong and 

prop, am !peony c owls ala into RAM by keyboard Changesftte in RAM 
W aeynoad Loops RAM from n EPROM compares EPROS. for content 

Copea E.700.43 Poor Input itSVAC 60Hí. lass tnci ".W 
campan Enclosure Caw <o lr .i lgm tan panel+.nn 

man. peces m mocha down Su. 15 \i 65 1) 34 -H Wean 
5s lbs 

nn 1664 E ROIL leftist, e W aMS alp eeaw cae SO clod B10k tom at e 
Ma M mamo, caaut 04I an M wads ee t.,p5t. pen al s eaa MM m awe 
ears i', .on NOM a FROM 121ean an edesnaerr4Mb.g1aw&Mt eamc 
9u6 IJI san e paint vyum0 1M 1554's RAW mat b 4241.0 Ywrm Repara 

vin Me pawlstai sawn nanOra mamma, M e perore as gWal a,tie 
1664 wows b mamma.. Meg( evo velour d pass oaal Tts JESM s M4A 

be propane. puorh'r arr. a ny few1 Moans wnetlaO res.mNeERpa 
eCe papaanm llar .cola moos* d w' caner Ine 1664 Maw OPIO an 
pDRss e comm. mama PliMmurneci time a PERM EP OII DATA 

Mmp mown IN DMA ma gar MM wad e Mae sad ario a 0epaRa e Mn ...sum dWtede rf.hwNea Yea aonresmPelsrO 011a ire 16M 
RDpam a acate ayo J16A imp as .N b nil eabsi 

JE664 -A Bow pommy $995.00 
AanrWd a MOW (*Munn JM18A Modulel 

JE866 - RS232C 'RESEAL/ WINN - thi snot vim Dose spews 
In, f ,r.t i MM Ire as M COMM to nereaae MN aria 

cane EPROM dad to a. r yr der 16M AaeleYpoaen regsl.OMIP WOO" 
GPM wr sui Oeusomn a em le ea Pe s*ses M aas 1erMan Were 
á73z gas MOO la 140 Wpb M wry eM 2 tip Ms 
FOR A LIMITED THE A SAMPLE OF sOF1wArIE *AMEN e. BASIC FOR 
n.E TRs.eO- M100EL I. LEVEL N COMPUTER Wxl. ALSO BE PROVIDED 

JE664 -ARS EPROM his wJi y a. - .. $1195.00 
Amami:Me a Iosbi Ikrcbds SA16A Mod.) 

EPROMAAaEa MODULES - IN lroa s IoM ER MUISAE wrnnauh Modle n a 

eaarM a pit tee ve 16M b Re prow [smarrw.M pons to the FROM ad 01 EPROM type lademau te se ip'io CMO S 

ala= ait au nad 
JOY Tra 2w Ma M1ra 1t Mi n ore 
ris" .ria rennen ire ux rrr use Matir Ive -MO Ildr!PW .wwrp Maft e 

sa 

ora 
AMA Mal 3a rte R an Irla Mam a ria er Alla.,Xs NM NNW MM rio Irae s ese no aigri Pal 
aass mass zio IMM lise 

IMIMUM w roa zio as reaaa pry 
>N s re 

TRANSACTION TECHNOLOGY, INC. 
5VDC @ 1 AMP Regulated Power Supply 
-Output 5VDCev 10 amp (also 30VDC reguiatedl Input 115VAC. 60Hz 

Two -tone Iblackrbege) self -enclosed case 6 not 3- conductor black 
power cord Site 6b' L a 7 We 2' H Weight 3 Ibs 

PS51194 $14.95 

Power/Mate Corp. REGULATED POWER SUPPLY 
Input 105-125/210-250 VAC at 47 -63 Hz Lune regulation ' 0 05°6 Three 

mounting surfaces Overyoliage protection UL recognized CSA certified 
M No Paul See wash one. 
EMA5 /8B 5Va3A/6Va25A Oat a 41N a 2's N 2 lbs $29.95 
EMA5 /8C 5V646a6Va5A 5+1;'L a 4's W a 2'a 'H 4 lbs $39.95 

ASTEC SWITCHING REGULATED POWER SUPPLY 
Apple III Power Supply Mun'ple outputs for bench lop uses and other 

applications - 150.1 115VAC. 50 -60 Hz a 3 0 amps Output 5VDC R 1 0 amp. 
12VDC a t Camp, 12VDC a 1 0 amp. 24VDC M' 2 5 amp -24VDC A 2 5 amp 

Size 15 "La3srWx2'+" HMeson' 2', lbs 

AS1155 $39.95 
POWER SUPPLY +SVDC 7.801/0.121/13C 1.5 AMP SWITCHING 

input r i 5VAC 5040M 3 amo/Parn AC 50Hz t s amp ' ea. ear Mann Su", mewl switches it t 5,230hACI Output SVOC 7 6 amp 12VDC o i 5 amp 6 Opt Disc. 
Paw cob sua l l 4.1. 13`.14 3551 Mph! 61ós 

PS94VOS $39.95 
KEPCO/TDK 4 -OUTPUT SWITCHING POWER SUPPLY 

Ideal foe disk drive needs of CRT terminals, microcomputers and 
video games Input 115/230VAC, 50/60Hz Output 5v s 5 Amp 120 
1 Amp 120 e 2 Amp, 12V a 0 5 Amp UL recognized CSA certified 
Size 7ssl s 6 -3/16W a 155 1 Weight 2 lbs 

MRM 174KF $59.95 

b 

4- CHANNEL SWITCHING POWER SUPPLY 
Microprocessor m omputer. terminal, medical equipment and process 

control applications n Input 90- 130VAC 47 -440Ha Output 5VDC A5A 
-5VDC el 1 O. 12VDC IS 10, -12VDC 1A Line regulations 020e Ripple 
30mV p-p Load regulation 166 Over Current protection Ad, 5v main 
output 1000 Size 6161_ a I's W a 4- 15/161-1 Weight I'. lbs 
FCS -604A. $69.95 each 

Switching Power Supply tor APPLE II, II + g Ile" 
Can drive tour floppy disk drives and up to eight expansion cards 
Short circuit and overload protection Fits inside Apple computer 
Fully regulated -5V A 5A. 12V to 1 5A. -5V i 5A -12V a 5A 
Direct plug -in power cord included Size 91s 'L x 3'2'W x 21. "H 
Weight 2 lbs 

KHP4007 $79.95 

+5VDC N 6 Amps Microcomputer 
+12VDC N 4 Amps Power Inc. 
-12VDC N 0.5 Amps 

te/ 

Regulated 
Power Supply 

Perfect tir computer or disk 
drive systems Supply has AMP 
connectors for direct connec- 
bon to two 5'. disk drives 

Cooling tan Input 100/115' 
200 /230VAC. 47 -63Hz Output 

1351. a 6' W s 571 (above) Weight 9 lbs 

CP167 $59.95 g a:1LsSTAiE5 Protect NOutself.. 
DATASHIELD - 

Surge Protector 

e> e 

Eliminates voltage spikes and EMI RFI noise 
before n can damage your equipment or cause 
data loss 6 month warranty Flower dissipa 
loe 000 microseconds, 1 000.000 wens 6 

sockets 6 foot power cord Normal line volt 
age indicator light Brown out -black out reset 
switch Weight 2 lbs 

Model 100 $69.95 

Protect DATASHIELD 
Yourself... Back -Up 

Power Source 
all 

Provides up ro 30 minutes of continuous 120 
VAC 60Hz power to your computer system 
I toad dependent) when you have a black out 
Or voltage sag Output rating 200 wens Si, 
month warranty Weight 24 lbs 

Model 200 (PC200) $349.95 
IBM MEMORY EXPANSION KIT 

COMPAQ COMPATIBILITY 

SAVE HUNDREDS OF SSS BY UPGRADING 
MEMORY BOARDS YOURSELF! 

Moat of IM popular memory boards allas you to add an adltional 
MK. tane. 152K. or 256.. TMs IMMK Kit win populate than board. 
In MK byte increments The kit R simple to install - lust mlrt the 

m MK RAM chips in IM aroma. sockets rb am Ms two groups 
of switches Directions sis included 

IBM64K (Nine 200ns 64K RAME) 549.95 
TRS -80 MEMORY EXPANSION KIT 

TRS -80 to 16K, 32K, or 48K 
Model 1 Fron 41( lo 161( Requires (1) One KR 
Model 3 = Frort 4K to 48K Requires (3) Three Kits 
Color = From 4K to 16K Requires (11 One Id 
Maal r ,,,Dese Ws Oip".n 15x5 u0 to MK two Km ,allures 

- Ono Na Mersa re acs 155 of E. - 
TRS- 161(3 '200ns lo- Color d Model nl 512 95 
TRS -1614 250ns for Model I 510 95 

TRS -80 Color 32K or 64K Conversion Kit 
Easy to install kris comes complete with 8 ea 4164-2 1200ns164K 
dynamic RAMs and conversion documentation Converts TRS -80 

to pate Ih J E ET F and NC cucult boards to 32K 
Also converts TRS -80 color Computer II to 640 Flee DOS. 05-9 
required to utilize lu'I 64K RAM on all computers 
TRS -64K2 $44.95 

$10.00 Minimum Order - U.S. Funds Only 
California Residents Add 61/2,6 Sales Tea 
Shipping - Add 5% plus 51.50 Insurance 
Send S.A.SE. for Monthly Sales Flyer! 

CM0S1.fcad 

Spec Sheets - 30c each 
Send $1.00 Pos age for your 
FREE 1984 JAMECO CATALOG 
Prices Subject o Change 

Mau Ora., Eactrohics. Wo r aside ameco 
ELECTRONICS 

VISA' 

1355 SHOREWAY ROAD, BELMONT, CA 94002 
7784 PHONE ORDERS WELCOME - (415) 592-8097 Telex: 176043 

UV-EPROM Eraser 
8 Chips - 51 Minutes 

Erases 2700. 2716. 2732. 2764, 2516. 2532. 25114 Erases up to a chips 
within Si mi ruin 11 chip in 37 minuted Maintains constant wafters 
arst.nce of one own Special conductive loam liner Mlmrntn stall 
buildup Bunt in safely lock to prevent UV nponr Compact - only 
900' a 370" 260- Complete with holding ley to, e chips 

DE -4 UV -EPROM Eraser 579.95 
UVS -11EL Replacement Bulb $16.95 

CIRCLE 41 ON FREE INFORMATION CARD 
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r 6800 
68000 49.95 
6800 2.95 
6802 7.95 

.6803 19.95 
6808 13.90 
6809E 14.95 
6809 11.95 
6810 2.95 
6820 4.35 
6821 2.95 
6828 14.95 
6840 12.95 
6843 34.95 
6844 25.95 
6845 14.95 
6847 11.95 
6850 3.25 
6852 5.75 
6860 7.95 
6875 6.95 
6880 2.25 
6883 22.95 
68047 24.95 
68488 19.95 

6800 1MHZ 

68600 10.95 
68602 22.25 
68809E 29.95 
68609 29.95 
68610 6.95 
68621 6.95 
68840 19.95 
68645 19.95 
68850 5.95 

L 68600.2 MHZ A 

6500 
1 MHZ 

6502 4.95 
6504 6.95 
6505 8 95 
6507 9.95 
6520 4.35 
6522 6.95 
6532 9.95 
6545 22.50 
6551 11.85 

2MHZ 
6502A 6.95 
6522A 9.95 
6532A 11.95 
6545A 27.95 
6551A 11.95 

3MHZ 
.5028 9.91 

r DISC 
CONTROLLERS 
1771 16.95 
1791 24.95 
1793 26.95 
1795 29.95 
1797 49.95 
2791 54.95 
2793 54.95 
2795 59.95 
2797 59.95 
6843 34.95 
8272 39.95 
UPD765 39.95 
1488876 29.95 
1488877 34.95 
1691 17.95 

`2143 18.91 

1 95 
3.95 

89 
99 

149 
295 
249 
295 
299 

6/995 
8/10.95 
8/1295 
8/1345 
8/13.95 

2.49 
9.96 
4.95 
3.49 
399 
4.49 
3.95 
9.96 
4.15 
4.95 
6.15 
4 75 
495 
8.95 
5.95 
6.95 

10.95 
6.95 

34.95 
39.95 
4995 

1.99 
1.95 
1.95 
1.95 
1.95 
1.95 
1.95 
1.85 

8/11.75 
8/7.95 

8/1295 
8/14.95 
8/29.95 

4.95 
9.95 
595 
6.95 
8.95 
8.95 
8.95 
9.95 

CALL 

*+ *nc *HIGH- TECH * * * ** 
Ss! 263 SPEECH SYNTHESIZER 

MICROPROCESSOR COMPATIBLE 

w 5 8-BIT CONTROL REGISTERS 

* ENHANCE YOUR MOCKINGBOARD OR BUILD 

STEVE CIARCIA'S SWEET TALKER II 39 (BYTE MARCH 84) .95 
`* * * *SPOTLIGHT* * * * 

r 8000 1 
8035 5.95 
8039 5.95 
INS -8060 17.95 
INS -8073 49.95 
8080 3.95 
8085 4.95 
8085A -2 11.95 
8086 24.95 
8087 CALL 
8088 29.95 
8089 89.95 
8155 6.95 
8155 -2 7.95 
8156 6.95 
8185 29.95 
8185 -2 39.95 
8741 29.95 
8748 24.95 

`755 24.95 

CRT 
CONTROLLERS 
6845 14.95 
68645 19.95 
HD46505SP 15.95 
6847 11.95 
MC1372 6.95 
68047 24.95 
8275 29.95 
7220 99.95 
CRT5027 19.95 
CRT5037 24.95 
TMS9918A 39.95 

`DP8350 49.91 

Z-80 
2.5 Mhz 

Z80-CPU 3.95 
Z80-CTC 3.95 
Z80-DART 10.95 
Z80-DMA 14.95 
Z80-P10 3.95 
Z80-S1O/0 11.95 
Z80-510/1 11.95 
Z80-SIO/2 11.95 
Z80-510/9 11.95 

4.0 Mhz 
280A-CPU 4.49 
280A-CTC 4.95 
280A-DART 9.95 
Z80A-DMA 12.95 
Z80A-PI0 4.49 
Z80A-51O/0 12.95 
Z80A-S10/1 12.95 
Z80A-SIOr2 12.951 
Z80A-SIO/9 12.95 

6.0 Mhz 
Z808-CPU 9.95 
2808-CTC 12.95 
280B-P10 12.95 
Z806-DART 19.95 
2808-S10ß 39.95 

ZILOG 
.?Z6132 34.95 

_ 8671 39.91 

2.95 
2.95 
2.95 
2.95 
2.95 
2.95 
2.95 
2.95 
2.95 
2.95 
2.95 
2.95 
2.95 
2.95 
2.95 
2.95 
2.95 
2.95 
2.95 
2.95 
2.95 
2.95 
2.95 
2.95 
2.91 

r UARTS 
AY5-1013 3.95 
AY3-1015 6.95 
PT1472 9.95 
TR1602 3.95 
2350 9.95 
2651 8.95 
1M6402 7.95 
IM6403 8.95 
INS8250 10.95 

GENERATORS 
BIT-RATE 

MC14411 11. 
11.95 

95 

1702 
BR1941 

12.95 
COM5018 16 95 
COM8118 t095 
MM5307 10.95 

FUNCTION 
MC4024 3.95 
LM566 1.49 
XR2206 3.75 
8038 3.95 

r MISC. 1 
UPD7201 29.95 
TMS99532 29.95 
ULN2003 2.49 
3242 7.95 
3341 4.95 
MC3470 4.95 
MC3480 9.00 
11C90 13.95 
95H90 7.95 
2513-001 UP 9.95 

0513-002 LOW 9.91 

1.19 
.95 

1.95 
1.95 
1.95 
2.64 
1.19 
5.79 
.95 
.95 

1.95 
1.95 
.75 
.75 

12.95 
.35 
.35 
.35 
.35 
.35 
.59 
.35 
.35 
.39 

1.29 
1.99 
.65 
.65 
.80 

1.95 
1.95 
.39 

4.50 
1.19 
1.75 
.99 
.89 

5.75 
2.25 
3.25 
1.75 
1.19 
1.19 
1.19 
1.19 
1.39 
2.00 

.79 
1.19 
1.19 
1.49 
1.49 
1.39 
5.75 
1.75 
2.25 
2.45 
2.45 
.39 
.85 
.85 

10.95 
.95 

1.00 
2.00 
2.75 
9.95 
8.95 
8.95 
1.95 
1.19 
2.75 

17.95 
15.95 
4.49 
4.95 
5.95 
7.95 
7.95 

19.9: 

4164 64K 
200 
DYNAMIC $595 4116 16K DY 

0 nsMIC 
8/$l95 

25 

STATIC RAMS 
2101 358 x 4 

5101 256 x4 
2101-1 1024 x I 
2102L-4 1024 x 1 

2102L-2 1024 x 1 

2125 1024 x 1 

2111 256 x 4 

2111L 256 x 4 

2112 256x4 
2114 1024 x4 
2114.25 1024 x 4 

2114L-4 1024 x 4 

2114L-3 1024 x 4 

2114L-2 1024x4 
TC5514 1024 x4 
TCS518 2048x4 
2147 4066 x 1 

71454044.4 4096 x 1 

TMS4044.3 4096 x 1 

TMS4044-2 4096 x 1 

UPD410 4096 x 1 

MK4118 1024 x 8 
TMM2016200 2048 x 8 
TMM2016150 2048 x 8 
711112016100 2048 x 8 
NM6116.4 2048 x 8 
HM61163 2048 x 8 
HM61162 2046 x 8 
MM6116LP-4 2048 x 8 
HM6116LP-3 2048 x 8 
HM6116LP-2 2048 x 8 
11154016 2048118 
Z4132 4098 x 8 
HM9264P-15 8192 x 8 

HM6264LP-15 8192 x 8 

1450111) 
(4500s) 1cmoal 
(450ns) 
(450ns) (LP) 
(250ns) (LP) 
( 45ns) 
(450ns) 
(250n$) (LP) 
(450ns) 
(450ns) 
(250na) 
(45ons) (LP) 
(300ns) (LP) 
(200ns) 1LP) 
(6500s) (cmos) 
(250ns)(cmoa) 
( 550s) 
(450n$) 
1300n$1 
(200ns) 
(100ns) 
(100ns) 
(200n$) 
(150ns) 
(100ns) 
(200n4)(cm011) 
(150nQ Icmosl 
(120ns11cmos) 
1200ns1(cmos) (LP) 
1150n81(cmo)(LP) 
(1200s) (cmos) (LP) 
(200ns) (cmos) 
(300ns) IOstaq 
(150ns) (cmos( 
11 S0ns1 Icmosl 

LP - Low Power O$lat - Oust. Static 

DYNAMIC RAMS 
TM54027 4096 x 1 

2107 4096 x 1 

M115280 4096x1 
TM54060 4096 x 1 

UP0411 4096 x 1 

TMS4050 4096 x 1 

1.014108 8192 x 1 

14145298 8192 x 1 

4116300 16384 x 1 

4116-250 18384 x 1 

4116200 16384 x 1 

4116150 16384 x 1 

4116120 18384 x 1 

2118 16384 x 1 

M K4332 32768 x 1 

4184200 65538 x 1 

4164-150 65536 x 1 

4164120 85538 x 1 

MCM6665 65536 x 1 

111S4164-15 65536 x 1 

11.1541113 16384 x 4 
41256 262114 x 1 

(250011 
(20005) 
(300ns) 
(300ns) 
(300ns) 
(3000$) 
(200ns) 
(250ns) 
(30ons) 
(250ns) 
(200ns) 
(1500$) 
(12011$) 
(150n$) (5v) 
(2000$1 
(200ns) (Sv) 
(15011$) (Sv) 
(120ns) ISv) 
(200ns)(Sv) 
1150ns115v1 
(150n1050 
(200n$) (5v) 

Sv - Single 5 volt supply 

1224 S. Bascom Avenue, San Jose, CA 95128 
800 -538 -5000 800 -662 -6279 (CA) 

(408) 995 -5430 Telex 171 -110 

1702 
2708 
2758 
2716-8 
2716 
2718-1 
TMS2516 
TMS27t6 
TMS2532 
2732 
2732.250 
2732.200 
2732A-4 
2732A 
2732A-2 
2784 
2764-250 
2764-200 
TMS2564 
MCM68764 
MCM68786 
27128-30 
27128 

EPROMS 
256x8 

1024 x 8 
1024 x 8 
2048 x 8 
2048 x 8 
2048 x 8 
2048 x 8 
2048 x 8 
4096 x 8 
4096 x 8 
4096 x 8 
4096 x 8 
4096 x 8 
4096 x 8 
4096 x 8 
8192 x 8 
8192 x 8 
8192x6 
8192 x 8 
8192 x 8 
8192x8 

16384x8 
16384x8 

w Single 5 Voll Supply 

(lus) 4.50 
(45005) 3.95 
(450ns)(5v) 5.95 
(650ns) 2.95 
(450ns) (5v) 3.95 
(350ns) (5v) 5.95 
(450ns) (5v) 5.50 
(450ns) 7.95 
(450ns) (5v) 5.95 
(450ns) (5v) 4.95 
(250ns) (5v) 8.95 
(200ns) (5v) 11.95 
(450n8) (21vPGM) 6.95 
(250n3) 5v/)(21vPGM) 9.95 
(200ns) 5v)(21vPGM) 13.95 
(450ns) (5v) 6.95 
(250ns) (5v) 7.95 
(200119)(5v) 19.95 
(450ns) (5v) 14.95 
(450n5)(6v)(24pIn) 39.95 
(350n8) (5v) (24p(n) 42.95 
(300ns) (5v) 29.95 
(250n8)(59) 34.96 

21vPGM Program al 21 Volta 

Computer managed Inuentorg - ulrtuallu no hach orders! 
* Very competitlue prices! 
a Frlendlu statt! 

Fast seruice - most orders 
shipped within 24 hours! 

P 8200 
8202 24.95 
8203 39.95 
8205 3.50 

1.80 
3.85 
1.75 
2.25 
1.80 
3.19 

19.95 
21.95 
4.49 
4.45 

10.95 
4.49 
6.95 
7.95 
4.49 
5.25 
7.95 
8.95 
6.90 
7.50 

79.95 
39.95 
29.95 
8.95 

10.00 
6.50 
6.50 
5.50 
6.50 
6.50 

25.00 
49.95 
14.95 

8212 
8214 
8216 
8224 
8226 
8228 
8237 
8237-5 
8238 
8243 
8250 
8251 
8253 
8253-5 
8255 
8255-5 
8257 
8257-5 
8259 
8259-5 
8271 
8272 
8275 
8279 
8279-5 
8282 
8283 
8284 
8286 
8287 
8288 
8289 

2 

JDR Microdevices 

c Copyright 1981 JOR Microdevlce 

rCRYSTALS1 
32.768 khz 1.95 

1.0 mhz 3.95 
1.8432 3.95 
2.0 
2.097152 
2.4576 
3.2768 
3.579545 
4.0 
5.0 
5.0688 
5.185 
5.7143 
6.0 
6.144 
6.5536 
8.0 

10.0 
10.738635 
14.31818 
15.0 
16.0 
17.430 
18.0 
18.432 
20.0 
22.1184 

.2.0 

CLOCK 
CIRCUITS 

MM5314 
MM5389 
MM5369-EST 
MM5375 
MM58187 
MM58174 

`SM5832 

4.95 
3.95 
4.25 
4.95 

12.95 
11.95 
3.95 

KEYBOARD 
CHIPS 

AY5 -2376 11.95 
AY5 -3600 11.95 
AY5 -3600 PRO 11.95 

CMOS 
4000 .29 4528 
4001 .25 4531 
4002 .25 4532 
4006 
4007 
4008 
4009 
4010 
4011 
4012 
4013 
4014 
4015 
4016 
4017 
4018 
4019 
4020 
4021 
4022 
4023 
4024 
4025 
4026 
4027 
4028 
4029 
4030 
4034 
4035 
4040 
4041 
4042 
4043 
4044 
4046 
4047 
4049 
4050 
4051 
4053 
4060 
4066 
4068 
4069 
4070 
4071 
4072 
4073 
4075 
4076 
4078 
4081 
4082 
4085 
4086 .95 
4093 .49 
4098 2.49 
4099 1.95 
14409 12.95 
14410 12.95 
14411 11.95 
14412 12.95 
14419 7.95 
14433 14.95 
4502 .95 
4503 .65 

.89 4538 

.29 4539 
.95 4541 
.39 4543 
.45 4553 
.25 4555 
.25 4556 
.38 4581 
.79 4582 
.39 4584 
.39 4585 
.69 4702 
.79 74C00 
.39 74CO2 
.75 74C04 
79 74C08 

.79 74C10 

.29 74C14 

.65 74C20 

.29 74C30 
1.65 74C32 

.45 74C42 

.69 74C48 
.79 74C73 
.39 74C74 

1.95 74C76 
.85 74C83 
75 74C85 
.75 74C86 
.69 74C89 
.85 74C90 
.79 74C93 
.85 74C95 
.95 74C107 
.35 74C150 
.35 74C151 
.79 74C154 
.79 74C157 
.89 74C160 
.39 74C161 
.39 74C162 
.29 74C163 
.35 74C164 
.29 74C165 
.29 74C173 
.29 74C174 
.29 74C175 
.79 74C192 
.29 74C193 
.29 74C195 
.29 74C200 
.95 74C221 

74C 244 
74C 373 
74C374 
74C901 
74C 902 
74C 903 
74C 905 
74C906 
74C 907 
74C 908 
74C909 
74C910 
74C911 
74C912 
74C914 
74C915 
74C918 
74C 920 
74C921 
74C 922 
74C 923 
74C 925 
74C 926 
74C 928 
74C 929 

4508 
4510 
4511 
4512 
4514 
4515 
4516 
4518 
4519 
4520 
4522 
4526 

`527 

1.95 
.85 
.85 
.85 

1.25 
1.79 
1.55 

.89 
39 
.79 

1.25 
1 25 
1.95 

VISIT OUR RETAIL STORE 
HOURS: M -W -F, 9 -5 T -Th., 9 -9 Sat. 10 -3 

PLEASE USE YOUR CUSTOMER NUMBER WHEN ORDERING 

TERMS. Minimum order $10 For shipping and handling include 
52.50 for JPS Ground and 53.50 to- UPS Air Orders over 1 (b and 
foreign o-der$ may require additional shipping charges - please 
contact our sales department lo' the amount CA residents musi 
include 64 sales tax, Bay Area and LA residerds include 6'r Prices 
subject to change without notice. We are not responsible for 
typographical errors. We reserve the right to limit quantities and to 
substitute manufacturer All merchandise subject to prior sale 
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12.95 
12.95' 

1.49 

89 
89 
89 

2.95 
2.29 
2.25 
1.99 

99 
1.65 
1.3041 

EXAR 
XR 2206 3.75 
XR 2207 3.75 
914 2208 3.75 
XR 2211 5.25 

`R 2240 3.25 

I 
INTERSIL 

ICL7106 9.95 
ICL7107 12.95 
ICL7660 2.95 
ICL8038 3.95 
ICM7207A 5.59 

`CM7208 15.9SA 

1 29 
99 
99 

125 
1 49 
1 49 

LOGIC 9954 

CENTRONICSS 
IDCEN36 

Ribbon Cable 
36 Pin Male 8.95 

IDCEN36 /F 
Ribbon Cable 

36 Pin Female8.95 

CEN36 
Solder Cup 

06 Pin Male 7.95A 

4.95 

2.95 

8.25 
5.95 

1.95 

2.9U 

1.65 
1 55 

80 
299 
3.49 
1 30 
1 15 
1.85 

1 95 
59 
.39 
.39 
.39 
.39 
.79 
.79 
.89 

2 19 
2.19 

.60 
1.00 
1 10 
1 10 I 

r DIP- 
SWITCHES 

4POSITION .85 
5POSITION 90 
6POSITION 90 
7 POSITION .95 

68 POSITION 

TMM2O1G 2K 200 T 

TIC $415 HM6264 8K 
50 T 

TIC $3995 
74LS00 

741500 .24 7415173 .69 
741501 .25 741 5174 .55 
741 502 .25 74LS175 .55 
741503 .25 7415181 2.15 
741504 .24 74LS189 8.95 
741505 .25 7415190 .89 
74LS08 .28 7415191 .89 
741509 .29 74LS192 .79 
741510 .25 74L5193 79 
74LS11 .35 7415194 .69 
741512 .35 7415195 .69 
741513 .45 74LS196 .79 
741514 .59 7415197 .79 
741515 .35 7415221 .89 
741520 .25 7415240 .95 
741521 .29 74LS241 .99 
741522 .25 74LS242 .99 
741526 .29 7415243 .99 
741527 .29 74LS244 1.29 
741528 .35 74LS245 1.49 
74LS30 .25 7415247 .75 
741532 .29 74LS248 .99 
74LS33 .55 7415249 .99 
741537 .35 741S251 .59 
74LS38 .35 74LS253 .59 
741540 .25 7415257 .59 
741542 .49 7415258 .59 
741547 .75 74LS259 2.75 
741548 .75 7415260 .59 
74LS49 .75 74LS266 .55 
741551 .25 7415273 1.49 
741554 .29 74LS275 3.35 
741S55 .29 7415279 49 
741563 1.25 7415280 1.98 
741573 .39 74LS283 69 
741574 .35 7415290 89 
74LS75 .39 7415293 89 
741576 .39 74LS295 .99 
741578 .49 74LS298 89 
74LS83 .60 74LS299 1.75 
741585 69 74LS323 3.50 
74LS86 .39 7415324 1.75 
74LS90 .55 7415352 1.29 
741591 .89 7415353 1.29 
741592 55 74L5363 1.35 
741593 .55 74LS364 1.95 
741595 .75 7415365 .49 
741596 .89 7415366 .49 
741.5107 .39 74LS367 .45 
7415109 .39 7415368 .45 
7415112 .39 741S373 1.39 
74LS113 .39 7415374 1.39 
7415114 .39 741 5375 .95 
7415122 45 7415377 1.39 
7415123 79 74LS378 1.18 
74LS124 2.90 7415379 1.35 
7415125 .49 7415385 3.90 
741.5126 .49 7415386 .45 
7415132 .59 7415390 1.19 
74LS133 59 74LS393 1.19 
74LS136 .39 7415395 1.19 
74LS137 .99 7415399 1.49 
741S138 .55 741 5424 2.95 
74LS139 .55 741 5447 .95 
7415145 1.20 7415490 1.95 
7415147 2.49 7415624 3.99 
741S148 1.35 7415640 2.20 
7415151 .55 7415645 2.20 
7415153 .55 7415668 1.69 
7415154 1.90 7415669 1.89 
7415155 .69 74LS670 1.49 
7415156 .69 7415674 14.95 
7415157 .65 7415682 3.20 
74L5158 .59 74LS683 3.20 
74L5160 .69 7415684 3.20 
74L5161 .65 741 5685 3.20 
741 5162 .69 74LS688 2.40 
7415163 .65 7415689 3.20 
7415164 .69 811.595 1.49 
741 5165 .95 811596 1.49 
7415166 1.95 811 997 1.49 
7415168 1.75 811598 1.49 
741S169 1.75 25152521 2.80 
741_5170 1.49 25LS2569 4.25. 

74S00 
74S00 .32 745124 2 75 

74S02 35 74S132 124 
74S03 35 74S133 45 
74SO4 35 74S134 50 
74S05 35 74S135 89 
74S08 .35 74S138 85 
74S09 .40 74S139 85 
74510 .35 74S140 55 
74S11 .35 74S151 .95 
74515 .35 74S153 .95 

74S20 35 74S157 .95 

74522 .35 745158 .95 
74S30 .35 74S161 1.95 

74S32 .40 74S162 1.95 

74S37 .88 74S163 1.95 

74S38 .85 74S168 3.95 
74S40 .35 74S169 3.95 
74S51 .35 74S174 .95 

74S64 40 74S175 .95 

74S65 40 74S181 3.95 
74S74 .50 745182 2.95 
74S85 1.99 74S188 1.95 

74S86 .50 74S189 6.95 
74S112 50 74S194 1.49 

74S113 .50 74S195 1.49 
74S114 55 74S196 1.49 

74S197 1.49 

74S201 6.95 
74S225 7.95 
74S240 2.20 
74S241 2.20 
74S244 2.20 
74S251 .95 

74S253 .95 

74S257 .95 

74S258 .95 

74S260 79 
74S273 2.45 
74S280 1.95 

74S287 1.90 

74S288 1.90 

74S289 6.89 
74S301 6.95 
74S373 2.45 

74S374 2.45 
74S387 1.95 

74S412 2.98 
74S471 4.95 
74S472 4.95 
74S474 4.95 
74S570 2.95 
74S571 2.95 

n BYPASS CAPS 
01 OF DISC 100 600 
01 OF MONOLITHIC 100 12.00 

.1 OF DISC 100/8.00 
`1 OF MONOLITHIC 100/15.00 

rNTERFACEI 
8126 1 59 
8728 1 89 
8195 89 
8196 
11197 
8198 
DM8131 
DP8304 
DS8833 
DS8835 
DS8836 
OS8837 

,DS8838 

CONNECTORS 
RS232 Male 2 50 
RS232 female 3.25 
RS232 Hood 1 25 

,-100 ST 3.95 

9000 
9316 
9334 
9368 
9401 
9601 
9602 
96S02 

1.00 
2.50 
3.95 
9.95 

.75 
1.50 
1.95 

r- LED DISPLAYS 
HP 5082 -7760 43 CC 
MAN 72 .3' CA 
MAN 74 

FND -357 (359) 
FND -500 (503) 
FND -507 (510) 
'IL -311 4.7 

3° CC 
.375" CC 
5" CC 
5" CA 

.270 HEX W 

Copyri9hl 1984 

JDR Micuoder¢es 

VOLTAGE 
REGULATORS 

78051 .75 79051 
78M05C 35 79081 
78087 75 79121 
78121 .75 79151 
7815T .75 79241 
7824T .75 

7805K 
7812K 
7815K 
7824K 

78105 
78112 
78115 

78H05K 
78H12K 

h. 

1.39 
1.39 
1.39 
1.39 

.69 

.69 

.69 

9.95 
9.95 

7905K 
7912K 
7915K 
7924K 

79105 
79112 
79115 

LM323K 
UA78S40 

C. T TO-220 K TO-3 
L TO-92 

85 
85 
85 
85 
85 

149 
1.49 
1.49 
1.49 

79 
79 
79 

4.95 
1.95 

Ì SOUND CHIPS-1 
3.95 AY3-8913 
5.95 AY3-8912 
8.95 MC3340 

SSI.263 3995 

76477 
76488 
76489 

r EPROM ERASERS 
SPECTRONICS 

PA CORPORATION 
PE-14 
PE-14T 
PE-24T 
PL-2657 
PR-125T 
PR-320T 

Capacity Intensity 
Timer Chip (uW Cm') 

9 8,000 
X 9 8,000 
X 12 9.600 
X 30 9.600 
X 25 17,000 
X 42 17,000 

83.00 
119.00 
175.00 
255.00 
349.00 
595.00 

A DC0800 
ADC0804 
0AC0806 
A DC0809 
ADC0816 
ADC0817 

DATA ACQUISITION 
15.55 DACO800 
3.49 DAC0808 
195 DAC1020 
4.49 DAC1022 

14.95 MC1408L6 
9,95 MC1408L3 

7400 
7401 
7402 
7403 
7404 
7405 
7406 
7407 
7408 
7409 
7410 
7411 
7413 
7414 
7416 
7417 
7420 
7421 
7425 
7427 
7430 
7432 
7437 
7438 
7442 
7445 
7446 
7447 
7448 
7451 

17473 
7474 
7475 
7476 
7482 
7483 
7485 
7486 
7489 
7490 
7492 
7493 
7495 
7497 
74100 
74107 
74109 
74116 
74121 

`4122 

7400 
.19 
.19 
19 
19 
19 

25 
29 
29 

.24 

.19 

.19 

.25 

.35 

.49 

.25 
25 
.19 
.35 
.29 
29 

.19 

.29 

.29 

.29 
49 
69 
69 
69 

.69 

.23 

.34 

.33 

.45 

.35 

.95 

.50 

.59 

.35 
2.15 

.35 

.50 

.35 

.55 
2.75 
1.75 
.30 
45 

1.55 
29 

.45 

74123 
74125 
74126 
74132 
74136 
74143 
74145 
74147 
74148 
74150 
74151 
74153 
74154 
74155 
74157 
74159 
74160 
74161 
74163 
74164 
74165 
74166 
74167 
74170 
74173 
74174 
74175 
74177 
74181 
74184 
74185 
74191 
74192 
74193 
74194 
74195 
74197 
74198 
74221 
74246 
74247 
74259 
74273 
74276 
74279 
74366 
74367 
74368 
74393 

.49 

.45 

.45 
.45 
.50 

4.95 

.60 
1_75 

1.20 

1.35 

.55 

.55 
1.25 

.75 

.55 
1.65 

.85 

.69 

.69 

.85 

.85I 
1.00 
2.95 
1.65 

.75 

.89 

.89 

.75 
2.25 
2.00 
2.00 
1.15 
.79 
.79 
.85 
.85 
.75 

1.35 
1.35 
1.35 
1.25 
2.25 
1.95 
1.25 

.75 

.65 

.65 

.65 
1.35 

r LINEAR 
LM301 .34 LM348 .99 LM567 .89 
LM301H .79 LM350K 4.95 NE570 3.95 
LM307 .45 LM350T 4.60 NE571 2.95 
LM308 .69 LM358 .69 NE590 2.50 
LM308H 1.15 LM359 1.79 NE592 2.75 
LM309H 1.95 LM376 315 LM709 .59 
LM309K 1.25 LM377 1.95 LM710 .75 
LM310 1.75 LM378 2.50 LM71 1 .79 
LM311 .64 LM379 4.50 LM723 .49 
LM311H .89 LM380 .89 LM723H .55 
LM312H 1.75 LM380N-8 1.10 LM733 .98 
LM317K 3.95 LM381 1.60 LM741 .35 
LM317T 1.19 LM382 1.60 LM741N-14 .35 
LM318 1.49 LM383 1.95 LM741H 
LM318H 1.59 LM384 1.95 
LM319H 1.90 LM386 .89 
LM319 125 LM387 1.40 
LM320 (see 7900) LM389 1.35 
LM322 1.65 LM390 1.95 
LM323K 4.95 LM392 .69 
LM324 .59 LM393 1.29 
LM329 .65 LM394H 4.60 
LM331 3.95 LM399H 5.00 
LM334 1.19 NE531 2.95 
LM335 1.40 NE555 .34 
LM336 1.75 NE556 .65 
LM337K 3.95 NE558 1.50 
LM337T 1.95 NE561 24.95 
LM338K 6.95 NE564 2.95 
LM339 .99 LM565 .99 
LM340 (see 7800) LM566 1.49 

H TO -5 CAN T 

LM 747 
LU 748 
LM1014 
LM 1303 
LM1310 
MC1330 
MC1349 
MC 1350 
MC1358 
MC 1372 
LM 1414 
LM 1458 
LM1488 
LM 1489 
1M1496 
LM1558H 
LM1800 
TO-220 

.40 

.69 
59 

119 
1.95 
1.49 
1 69 
1.89 
1.19 
1.69 
6.95 
1.59 

.59 
69 
.69 
85 

3.10 
2.37 

041812 
LM1830 
LM 1871 
LM1872 
LM 1877 
LM 1889 
04 1896 
ULN2003 
LM2877 
LM2878 
LM2900 
LM2901 
LM2917 
LM3900 
043905 
LM3909 
LM3911 
LM3914 
LM3915 
LM3916 
MC4024 
MC4044 
RC4136 
RC4151 
LM4250 
LM4500 
RC4558 
LU 13080 
LM 13600 
LM13700 
M P02907 

K TO-3 

825 
3.50 
5.49 
5.49 
3.25 
1.95 
1.75 
2.49 
2.05 
2.25 

.85 
1.00 
2.95 

.59 
1.25 

.98 
2.25 
3.95 
3.95 
3.95 
3.95 
4.50 
1.25 
3.95 
1.75 
3.25 

.69 
1.29 
1.49 
1.49 
1.95 

RCA 
=A 3023 2.75 
CA 3039 1.29 
CA 3046 1.25 
CA 3059 2.90 
CA 3060 2.90 
CA 3065 1.75 
CA 3080 1 10 
CA 3081 1.65 

CA 3160 

11494 
TL496 
TL497 
75107 
75110 
75150 
75154 
75188 
75189 

TL071 
TL072 
11074 
TL081 
71082 
71083 

CA 3082 
CA 3083 
CA 3086 
CA 3089 
CA 3096 
CA 3130 
CA 3140 
CA 3146 

1 19 

TI 
4 20 75365 
1.65 
3.25 
1.49 
1.95 
1.95 
1.95 
1.25 
1.25 

75494 

75450 
75451 
75452 
75453 
75454 
75491 
75492 
75493 

89 

BI FET 
79 TL084 

1.19 LF347 
2.19 LF351 

79 1E353 
1.19 LF355 
1.19 LF356 

LF357 1.40 

LED LAMPS 
1 99 

JUMBO RED .10 

JUMBO GREEN 18 

JUMBO YELLOW .18 

LED MOUNTING 
`HARDWARE .10 

100.up 
.09 
.15 

.15 

ALL MERCHANDISE 

100% GUARANTEED 

ITUCROPRICES AT IY1ICRODEUIC[S 
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50 MPS3706 .15 
.25 2N3772 1.85 
.75 2N3903 .25 
.50 2N3904 .10 
.50 2N3906 10 
.50 2N4122 .25 
.50 2N4123 .25 
.25 2N4249 .25 
.10 2N4304 .75 
.25 2N4401 25 
.25 2N4402 .25 
.50 2N4403 .25 
.25 2N4857 1.00 
.125 PN4916 .25 

.79 2N5086 .25 

.89 PN5129 .25 

.30 PN5139 .25 

.25 2N5209 .25 
40 2N6028 .35 

.40 2N6043 1.75 

.25 2N6045 1.75 
25 MPS -A05 .25 

.25 MPS -A06 .25 

.25 MPS -A55 .25 

.25 TIP29 .85 
15 TIP31 .75 

TIP32 .79J 

r 
DISK DRIVES 

TAN DON 
TM100.1 51/4 "(FOR IBM)SS /DD 199.00 
TM100.2 ss4 "(FOR IBM) DS/DD 219.00 

MPI 
MP5251/4 "(FORIBM)DS/DD 249.00 

TEAC 
FD-55B HEIGHT DS/DD 189.00 

SHUGART 
SA400L5!-4-(40TRACK)SSIDD 199.95 

8" DISK DRIVE 
FD 100-8 BY SIEMENS, SHUGART 801 EOUIV. 

SS/DD - 10I$149 EA. $169.00 
FD 200-8 BY SIEMENS, SHUGART 851 EQUIV 

SS/DD - 10I$220 EA. $239.00 

TANDON 5V4. 

TEAC HALF HEIGHT 

Please include sufficient amount for shipping on above items. 
1 

DIODES 
1N751 5.1 voltzener .25 
1N759 12.0 volt zoner .25 
1N4148 (1N914)switching 25/1.00 
1N4004 400PIV rectifier 10/1.00 
KBP02 200PIV 1.Samp bridge .45 
KBP04 400PIV 1.5emp bridge .55 

1VM48 Dip-Bridge .35. 

rCABINETS FOR 51/4 22, 

DISK DRIVES 
CABINET #1 529.95 
* Dimensions 8% x 5'y,. x 3" 
* Color matches Apple 
* Fits standard 51/4" drives, inc. 

Shugart 
* Includes mounting hardware and 

feet 

CABINET #2 $79.00 
* Complete with power supply, 

switch, line cord, fuse 8 standard 
power connector 

* Dimensions: 111 x 5% x 3'yß." 
* +5V 4 1 AMP, + 12V ® 1.5 AMP 
* Please specify gray or tan 
NOTE: Please Include sufficient amount for 

`hipping on above items. 

J 
r IDC CONNECTORS 

DESCRIPTION ORDER BY CONTACTS 
10 20 26 34 40 50 

SOLDER HEADER IDHxxS .82 1.29 1.68 2.20 2.58 3.24 

RT. ANGLE SOLDER HEADER IDHxxSR .85 1.35 1.76 2.31 2.72 3.39 

WW HEADER IDHxxW 1.86 2.98 3.84 4.50 5.28 6.63 

RT. ANGLE WW HEADER IDHxxWR 2.05 3.28 4.22 4.45 4.80 7.30 

RIBBON HEADER SOCKET IDSxx 1.15 1.86 2.43 3.15 3.73 4.65 

RIBBON HEADER IDMxx - - -- 5.50 6.25 7.00 7.50 8.50 

RIBBON EDGE CARD IDExx 2.25 2.36 2.65 3.25 3.80 4.74 

ORDERING INSTRUCTIONS: Insert the number of contacts in the position marked "xx" of the "order by" part lAatt0=003:1:1=0=X:3 
number listed. Examplo: A 10 pin right angle holder style header would be IDH1OSR. J 

27G4 8K 450 nROM 
$6g5 27128-30 16K 380EPSROM 

$2995 

r BARIAIN HUNTERS CORNER 

2732A 350ns 
"A" VERSION PROGRAMS AT 
21 VOLTS. 
FAST] 350ns ACCESS `TIME 

4.95 EACH 100/4.45 FACH 

Z-80 SPECIALS! 
Z-80A-CPU . . 2.95 
Z-80A-CTC . . . 2.95 
Z-80A-PIO : . . . 2.95 

SPECIALS D 7/31/84 

rTRANSISTORS 
2N918 
MPS918 
2N2102 
2N2218 
2N2218A 
2N2219 
2N2219A 
2N2222 
PN2222 
MPS2369 
2N2484 
2N2905 
2N2907 
PN2907 
2N3055 
3055T 
2N3393 
2N3414 
2N3563 
2N3565 
PN3565 
MPS3638 
M P 53640 
PN3643 
P113644 
M P S3704 

MasterCard 

IC SOCKETS' 
1.99 100 

8 pin ST .13 .11 

14 pin ST .15 .12 

16 pin ST .17 .13 

18 pin ST .20 .15 

20 pin ST .29 .27 

22 pin ST .30 .27 

24 pin ST .30 .27 

28 pin ST .40 .32 

40 pin ST .49 .39 

64 pin ST 4.25 call 

ST = SOLDERTAIL 

r ZIF SOCKETS 

8 pin WW 59 .49 UNIT 
14 pin WW .69 .52 LEADS PRICE 
16 pin WW .69 .58 14 5.95 
18 pin WW .99 .90 16 5.95 
20 pin WW 1.09 .98' 

24 7.95 
22 pin WW 1.39 1.28 

24 pin WW 1.49 1.35 28 8.95 

28 pin WW 1.69 1.49 40 10.95 
40 pin WW 1.99 1.80 ZIF = Zero 

L_WW = WIREWRAP Insertion Force 

ORDER TOLL FREE >I 

r OPTO- ISOLATORS , 
4N26 1.00 
4N27 1.10 
4N28 
4N33 
4N35 
4N37 
MCT-2 

LMCT-6 

.69 
1.75 
1.25 
1.25 
1.00 
1.50 

MCA -7 

MCA -255 
IL -1 

ILA -30 
I LO.74 
H1105 
TIL -111 
TIL -113 

4.25 
1.75 
1.25 
1.25 
2.75 
1.25 
1.00 
1.75 

MUFFIN FANS 
4.68 'Square 14.95 
3.125. Square 14.95 

HEAT SINKS 
TO -3 style .95 

TO.220style .35 ' 

SWITCHES 
SPOT minitoggle 1.25 

OPDTminltoggle 1.50 

SPST mini -pushbutton .39 

r D- SUBMINIATURE 
DESCRIPTION ORDER BY 

MALE 
SOLDER CUP FEMALE 

RT. ANGLE MALE 
PC HOLDER FEMALE 

MALE 
FEMALE 
BLACK 
GREY 

MOUNTING HARDWARE -$1.00 

IDC RIBBON CABLE 

HOODS 

CONTACTS 
9 15 25 37 

DPxxP 2.08 2.69 2.50 4.80 

DBxxS 2.66 3.63 3.25 7.11 

DBxxPR 1.65 2.20 3.00 4.83 

DBxxSR 2.18 3.03 4.42 6.19 

IDBxxP 3.37 4.70 6.23 9.22 

IDBxxS 3.69 5.13 6.84 10.08 

HOOD -B - -- - -- 1.25 -- 
HOOD 1.60 1.60 1.25 2.95 3.50 

For order instructions see "IDC Connectors" below. 

50 

6.06 

9.24 

, Copyright 1984 JOR Microderices 
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IIILICIV3111aX 
VIEWMAX -80 

NOW ONLY $15995 
* 80 Column Card for Apple II+ 
* Video Soft Switch 
* Inverse Video 
* 2 Year Warranty 

VIEWMAX -80e 
NEW $129x5 

* 80 Column Card for Apple Ile 
* 64K RAM Expandable to 128K 
64K RAM Upgrade $4760 

GRAPHMAX $12995 

* Hi Resolution Graphics 
* Printer Card 
* Centronics Parallel Interface 
* Zoom, Rotation and More 
Graphmax with Color 

Option 14995 

OTHER ACCESSORIES 
FOR APPLE II 

THUNDERCLOCK $129.95 
* Real -Time Clock Calendar 
* Scftware Included 
* Mountain Software Compatible 
* BSR Control Options Available 

KRAFT JOYSTICK $39.95 

MONITORS 
BMC MONITOR STAND 

MODEL PA -900 
Your Display Will 
Tilt & Swivel $29.95 

MONOCHROME 
BMC BM 12AUW GREEN 12" s89.95 
BMC BM 12EUY 18 MHZAMBER $139.95 
BMC BM 12EUN 18MHZHIGH RESGREEN 5115.00 
NEC JB1201M- 20MHZGREEN 6169.00 
ZENITH ZVM. 123- 15MHZGREEN NEW 6105.00 

COLOR 
BMC BM- AU9191U COMPOSITE 13' . . . $279.00 

NO C.O.D. ORDERS PLEASE 

FOR APPLE COIY1PUTER USERS 

41p JDR Microdevices 
THOUSANDS 

SOLD! 

JDR 16K RAM CARD FOR APPLE II+ 
* Expand your 48K Apple to 64K 
* Fully compatible with Apple Language System - Use 

in place of Apple Language card 
* Highest quality card features: gold edge connector, 

sockets for all IC's. 
* 2 YEAR WARRANTY $4495 Kit with Instructions $40.95 

Bare PC Card $14.95 

GET SLIM IM 1984! 
JDR HALF -HEIGHT DISK DRIVE 

* 35 Track if used with 
Apple Controller 

* 40 Track Controller and DOS 
Available (Call for Price) 

$20995 

+1224 S. Bascom Avenue, San Jose, CA 95128 
800 -538 -5000 800 -662 -6279 (CA) 

(408) 995 -5430 Telex 171 -110 

MA SYSTEMS 
FD -35 DISK DRIVE 

$19995 
Shugart Mechansn, 
Made in U.S.A. 
Direct Replacement tor 
Apple Disk If 

* Compatible with Apple 
Controller or other Apple 
compatible controllers 
Specially designed 
electronics with low power 
consumption 
DOS 33 and 3.2compatlbic, 
One Year Warranty 

CONTROLLER CARD 
$69.95 

MosterCard 

NASHUA DISKETTES 
5 "." WITH HUB RING 

MD1 SOFT SECTOR. SS /SD 19.95 
MD /D SOFT SECTOR. SS/OD 26.25 
MD2D SOFT SECTOR, DS /DD 30.75 
MD2F SOFT SECTOR. DS /QUAD DENSITY 45.00 
MD110 10 SECTOR HARD, SS /SD 19.95 
MD2101) to SECTOR HARD. DS /DD 30.75 

8" WITHOUT HUB RING 
FD1 SOFT SECTOR. SS /SD 24.75 
FD1D SOFT SECTOR. SS /DD 30.00 

20213 SOFT SECTOR, DS/DD 38.75 

VERBATIM 
DATALIFE 

DISKETTES 
SS /DO SOFT SECTOR 

$29.95 
SS. DO 10 HARD SECTOR 

$29.95 

51 /4» DISKETTE 
FILE 

ATTRACTIVE. FUNCTIONAL 
DISK STORAGE SYSTEM 
75 DISK STORAGE 
CAPACITY 
MOLDED FROM DURABLE 
SMOKED PLASTIC WITH 
FRONT CARRY- 
ING $1 HANDLE 

ÁPPLE COMPATIBLE 
POWER SUPPLY 

* Use To Power Apple 
Type Systems 

* +5V @4A +12V @2.5A 
5V @.5A 12V @.5A 

* Instructions and Apple 
Power Corrector Induced. 

$7995 

BMC 
BMK -80 PRINTER 

* 80 CPS Dot Matrix Printer 
* Prints Bi- Directional in 40, 80, 

71 or 142 Columns in Normal, 
Double Width or Compressed 
Text. 

* Print Superscript As Well As 
Superb Graphics in Character 
or Bit Image 

$279 

JDR Microdevices 

Apple is a trademark of Apple Computer Corporation 

VISIT OUR RETAIL STORE 
HOURS: M -W -F, 9 -5 T -Th., 9 -9 Sat. 19 -3 

PLEASE USE OUR CUSTOMER NUMBER WHEN ORDERING 

TERMS Minimum order 510 For shipping and handing mcuie 
S2 50 tor UPS Ground and $3 50 for UPS Air Orders over 1 lb raid 
foreign orders may require additional shipping charges - plase 
contact our awes department for the amount CA residents nee' 
include 6', sales tax, Bay Area and LA residents include 6',', Places 
subject to change without notice We are not responsible or 
typographical errors We reserve be right to Omit quantities and to 
substitute mrvtacturer All merchandise subject to prior sale 

Copyright 1964 JDR Microdevices 
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' MICRO-PRESSOR 

oniY Z -80 BASED 
-_ 

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 Z80 -CTC, Z80 -PI0, 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! 

p /ag FREE GIFT 
Check this box for FREE 
Z -80 Microprocessor 
Programming and 
Interfacing textbook when 
you order within 7 days. 
$12.95 vat 

0111.2"1 Dept 
NREDE 40t74 h -800-426-1044 11803 

Redmond. WA 98052 

ci v 
For immediate action call TOIL FREE 

NAME 

ADDRESS 

CITY 

VISA 

ACCT NO 

MSTCRD 

[IP 

CIRCLE 39 ON FREE INFORMATION CARD 

ACTIVE 
RECEIVING 
ANTENNA 

Gives excellent reception, 
50 KHz to 30 MHz. 

New MFJ -1024 Active Receiving 
Antenna mounts outdoors away from 
electrical noise for maximum signal 

Gives excellent reception of 50 KHz 
to 30 MHz signals Equivalent to wire 
hundreds of feet long. Use any SWL. 
MW, BCB. VLF or Ham receiver. 

High dynamic range RF amplifier. 54 

in. whip. 50 foot coax. 20 dB attenuator 
prevents receiver overload. Switch be- 
tween two receivers. Select auxiliary or 

active antenna. Gain control. "ON" 
LED. Remote unit. 3x2x4 in Control, 
6x2x5 in. 12 VDC or 110 VAC with 

optional adapter, 
MFJ -1312. $9.95. 

512995 sn 

Order from MFJ and try it. If not delighted, 
return within 30 days for refund (less shipping). 

One year unconditional guarantee. 
Order today. Call TOLL FREE 800- 647 -1800. 

Charge VISA, MC. Or mail check, money order. 
Write for free catalog. Over 100 products. 

CALL TOLL FREE 800- 647 -1800 
Call 601- 323 -5869 in Miss.. outside continental 

USA. tech /order /repair info. TELEX 53 -4590. 

MFJ ENTERPRISES, 
INCORPORATED 

Box 494, Mississippi State, MS 39762 

102 CIRCLE 66 ON FREE INFORMATION CARD 

DC TO OVE 1000 MHz 
with any 

OSCILLOSCOPE 
HIGH PERFORMANCE SAMPLING SCOPE. Litco GS -1 will con- 
vert . with a simple external connection. any DC scope to a 

high performance sampling scope It will outperform for 
repetitive waveforms.any conventional scope regardless 
of price. Rise time 150ps max Bandwidth DC to well over 
1000 MHz Useful to several gigahertz Time base - 12 

steps from 200ps to 1us /div Noise or signal abberations 
10 mV max Input signal range 10 Vp -p. 100 Vp -p with X10 
probe attenuator sold below Remote active sampling 
probe with 10 Meg. 1pF input Stable trigger with slope 
and level controls Manual scan for X -Y plotter operation 
Quality construction with all BNC connectors Internal 
fused power supplies 
TIME DOMAIN REFLECTOMETER ITDRI. GS -1 can be 

combined with Litco ST -1 100ps. 2 Vp -p step generator to 
form a TDR - a powerful tool for analysis of UHF. VHF & 

microwave striphnes, coax cables. antennas & networks 
MICROPROCESSOR INTERFACE. It X voltage is impressed on 
SCAN IN terminal of GS -1 (DC 1000KHz rate). Y voltage 

will appear on VERT OUT terminal for any waveform 
observed Ideal for digitizing of voltage frequency. delay 
& risetime in microprocessor based test systems 

GS -1 Gigahertz sampler 
PA -10 X10 probe tip attenuator 
ST -1 100 ps. 2 Vp -p step generator 
IN -12 Booklet - Sampling. TOR, GS -1 & ST -1 

theory & applications. 

Shipping. handling & insurance 
Check or COD INJ res add 6 °'0 sales tax) 

LITCO SYSTEMS. INC.. Box 90. E Hanover. NJ 07936 
17171 6894835 

$349 00 

29 00 

195 00 

9.00 

400 

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 FITTINGS, REQUIRE A 
VARIABLE POWER SUPLY AND ANTENNA (Antenna 
can be a dish ,type or coffee can type depending on the 
signal strength in your area.) 

2304 MOD 1 (Basic Kit) $19.95 
(less case a 

2304 MOD 2 (Basic Pre -amp) $29.95 
iiess case a finings) 

2304 MOD 3 (Hi -Gain Pre -amp) $39.95 
nriciWes case a mugs( 

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 $39.95 

PREAMPLIFIERS 
HAL PA- 19-i.5 mhz to 150 mhz 19db gain operates 
on 8 to 18 volts at 10ma. Complete unit $8.95. 
HAL PA -1.4 -3 mhz to 1.4 ghz: 10 to 12 db gain op- 
erates on 8 to 18 volts at 10 ma. Complete unit $12.95. 

(The above units are deal for receivers. counters. etc.) 

16 LINE TOUCH TONE DECODE KIT WITH P.C. 
BOARD AND PARTS $69.95 

12 LINE TOUCH TONE DECODER KIT WITH P.C. 
BOARD AND PARTS $39.95 
16 LINE ENCODER KIT. COMPLETE WITH CASE. 
PAD AND COMPONENTS $39.95 
12 LINE ENCODER KIT. COMPLETE WITH CASE. 
PAD AND COMPONENTS $29.95 

Complete Sets of P.C. Boards Available For: Unicorn 
Robot Project and Heart-A -Matic Project. 

MANY. MANY OTHER KITS AVAILABLE 
1020. 20 b ::,äa»' oa-'. °. .-.. .w'm, ;,°^- 

HAL -TRONIX 

Southgate. MI 46195 
P.O. Dos 1101 

:s Éi' aó:`elú °°Á Äó`é`Eswww éw;e +i,t : 5. eeTD 
MroAMATgM f 5ò:o8ls ar tawC. Ár 
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HIGH QUALITY '4: 75dB GAIN 

MICROWAVE 
TV SYSTEM 
Varible from 1.9 to 2.5 GHz 

The latest advance 
's.: in microwave 

:; technology with a 

. SNOW -FREE 
PICTURE. 

Two Moues to choose from 

,0, Both Models Include: 
20 Parabolic Dish 
Pre -assembled Probe 
with Down Converter 

Power Supply and Coax Switch 
60 of RG -59 U Coax with Connector 
Transformer for 75 to 300 Ohms 
All Mounting Hardware for Fast and 
Easy Installation 

20" Fiberglass Dish 
Up to 55dB Gain 

Special 
$9895 

20' Aluminum Dish 
Up to 55dB Gain 

Low Priced 
$9895 

Add 10 °° for Foreign orders or U S Parcel Post 

High Gain Vag Antenna with Down Convener and $8995 
Power Supply Complete System. Ready to Use 

Send 52 00 for Catalog Refundable with first purchase 
-Available thru Mail and Phone Orders Only 
20°°depo Sis5iitfo,rsCgnd Resaddders Tai 
Send Cashiers Check Or Money Order Io 111. - 

(Personal Checks. ai4Ya 2.5 weeke to Cbail 

, rica 
4670 Hollywood Blvd.. Hollywood. Calif. 90027 

For C.O.D. Orders Call (213) 219-0227 

CIRCLE 21 ON FREE INFORMATION CARD 

DON'T 
BLAME THE 
SOFTWARE31 
Our Isolators eliminate equipment 
interaction, clean up interference, 
curb damaging power line spikes 
and 
lightning 

6.bursts. 

ISOLATOR 
3 isolated sockets; quality spike 
suppression; basic protection.. 881.95 

150-3 SUPER -ISOLATOR 
3 dual isolated sockets; suppressor, 
commercial protection 8122.95 

ISO -17 MAGNUM ISOLATOR 
4 quad isolated sockets suppressor; 
laboratory grade protection 8213.95 

Electronic Specialists, Inc. 
171 S. Main. Natick, MA 01780 (817) 655 -1532 

Toll Free Order Desk 1 -800- 225-4878 
MasterCard. VISA. American Express 

CIRCLE 6 ON FREE INFORMATION CARD 
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HB -0100 Buss Strip 
Each buss strip contains four 

groups of labeled contact 
points (25 per group) pro- 

viding multipoint distribu- 
tion for Vcc, ground and 

signal paths. When inter- 
connected, HB- O100's can 
simulate Micro- Processor's 
data or address busses 
simplifying ROM, RAM, 

UART, etc. to processor 

interconnects. 

Competition Price: $3.00! 

$725 
HB-0100 

HB -1000 
Socket 

With HANDY sockets. 
breadboarding is easy 

because you always know 

where you're at. Each group 

of 5 contacts is labeled from 

1 -64 and each position within a 

group is labeled from a -i. With 64 

groups of 5 contacts each you have 

more then enough room for infield 
and lab mock -ups that always come 
up when you least expect them. 

Competition Price: $12.50! 

$û95 
HB-1000 

HB-1210 
One socket and one buss strip 
with self -adhesive backing and 

metal ground plate. 

Big nine 14 -pin DIP capacity. 

Competition Price: $18.50! / 

HB -1110 
One socket and two buss strips 
with self -adhesive backing and 

metal ground plate. 
Big nine 14 -pin DIP capacity. 

Competition Price: $15.49! 

$1395 `! $1195 HB-1210 

A compact breadboard ideal for beginners, students, professionals and hobbyists. It's 

quick and easy to use and immediately becomes the most useful tool on your 

workbench. Include 2 sockets 1 buss st 

2 bind posts and is mounted on an 8.1 "x5.4op " HB -2112 $2495 
aluminum ground plate. 18 14 -Pin DIP capacity. 

HB-2313 
Holds enough IC's to meet any quick -fix 
situation. Includes. 2 sockets 

3 buss strips 3 binding posts 

and is mounted on an 8.7 "x5.9" aluminum 
ground plate. 18 14 -Pin DIP capacity. 

Competition Price: $51.50! 

HB -2313 $3100 

Ideal for light industrial as well as secondary 
level educational and hobbyist experimentation. 
Includes: 3 sockets 

5 buss strips 4 binding posts 
and is mounted on a 9.4 "x7.1" aluminum 
ground plate. 27 14 -Pin DIP capacity. 

Competition Price: $66.00! 

HB- 3514$4795 

HB-4714 
Largest HANDY breadboard available today. Complete PCB or even 

system mock -ups can easily fit on this breadboard. This high capacity, 
heavy duty board is a must for industrial users where time is money 

...Great for advanced educational aid hobbyist applications. 
Includes: 4 sockets 7 buss strips 4 binding posts 
and is mounted on a 10.3 "x9.5" aluminum ground plate. 
Giant 36 14 -Pin DIP capacity. Competition Price: $89.00! 

HB -4114 $6395 

Mall Orders: Please add $3 (Canada 8 Intl add $5) 
to cover cost of shipping /handling. 

Charge Cards: (Min. $15). Please include Acct. No Exp. Date 
Bank No. (M /C only) and your signature. 

Checks Drawn in U S. Dollars on U S. banks only 
Conn Residents Add 71/2% Sales Tax Sorry, No C. O. D orders =so 

To order... call 1 -800 -34 -HANDY 
charge with VISA, MasterCard or American Express. 

All Items off- the -shelf for Immediate Shipment! 

a division of RSP Electronics Corp. 
7 Business Park Drive P.O. Box 699 Branford, CT 06405 (203) 488 -6603 TWX: (910) 997 -0684 

Easy Link Mail Box: 62537580 CompuServe: 71346, 1070 
U.S. and Canadian Distributor inquiries welcomed. 

CIRCLE 95 ON FREE INFORMATION CARD 
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SPARTAN I:Icctrtillics Inc 

(516) 499-9500 
GP'- 

MqL 

6094 Jericho Tpke. 
Commack, N.Y. 11725 

^" 
cr.: 

, . 

i 

CTC9R Philips Remote -- / Cable Converter 
Mlm computer lecnnelopy Quart( co 

1:3 

ddV 

- o c,r P orevent dnn 60 

. :. ,....: sole ciunne 
e one 

.. less nand ne 

$139.95 rear warranty y se TO 

any 

,otem 
!Mansion 

SGL WABER S35.95 
Protect your DG115P 
computer and DG115S 
electronic equipment i6 Outlet) i -.: ': 
from voltage spikes S45.95 

ANTENNA 
MILWINEGARD FM CAR 

BOOSTER 

526 95 - 

REFURBISHED MONITORS - 

9" and 12" Bell 8 Howells 
or GBC Commercial Grade 

as low as 

$10.00 off with a purchase 539.95 
of 2 refurbished monitors 

BECKMAN CIRCUITMATE DM73 
.5% basic Vdc Accuracy 563.95 
probe -sized dmm 
4 ac dc voltage ranges (autoranging) 
4 resistance ranges (autoranging) 
continuity beeper 
"touch hold' button 
Other Curcuntmate Meters Available. 

Jerrold 58 Channel Wireless 
Remote Converter $109.95 i,/ 
Jerrold 36 Channel Remote 
CATV Converter w /on'off Fine 
Tuning S94.95 

40 Channel VHF to UHF 
to Block Converter 

,-. 4 28.95 Ea. «'-- ." Z 24.95 4 & up 
Deluxe Version - Features fine tuning knob. 
matchine X former 8 2 cables $38.95 

BEFORE YOU PAY SS FOR A TELEPHONE 
SERVICE CALL, TEST IT YOURSELF 

Telephone Line Analyze Model #1042 
- Testa te,aa,one are ivctO n - ' - 

P r/ ra 
r 

$19.95 

PROFESSIONAL 
TELEPHONE PRODUCT TESTER 

Nipaicamm 

Features: MODEL 1045 " ' 

aro.,n :ma ores and $335.95 
ware cods b wood Viola 
Sod nyrMynra Can e urd by the consume' 
w.d. wncw dww and nad b e. ad Ora awmcn-an en+. 

.n wcnb. ..pr.r bony mnucudn and p os0*o .' tea and moron rap tel IN t.w. 
can d owe by e aarapenon to 

ma. vow and OTaar raw d.na,ara dp.rm and (p a 

Dealers elcome 
N» ss MC BAC Amex All above 

Volume prices muude 4 °n cash discount 

Discounts C 0 D money order check Add for 

Min Order 525 00 
Shipping 

to 7500 5250 
International shipping Add! 

76 CP l0 25000 Prices subject to change 
fa 50 

without notice 2510010 50000 $500 

COD 2 00 Extra 501 (X) to 750 00 $8 50 

'Add I shipping 751 00 to 100000 51200 
for monitors Oven 100000 51250 

Mon Th Tu W F Sa 
499-9500 9-8 9-6 9:30-5 
CIRCLE 36 ON FREE INFORMATION CARD 

ADVERTISING INDEX 

RADIO -ELECTRONICS does not assume any responsibility for errors that may appear 
in the index below. 

Free Information Number Page 

-- Active Electronics 84 

sil Advanced Computer Products 89 

Advance Electronics 5 

12 All Electronics 95 

1,? AMC Sales 77 

Appliance Service 23 

ho AP Products Cover 3 

-2 Beta Electronics 23 

II, B &K 13 

C &D 80 

IS CEI .. 16 

CIE 18 -21 

- Command Productions 81 

35 Communications Electronics 2 

50 Contact East 23 

68 CPU 94 

24 Deco Industries 23 

65 Digikey 92,93 

I I Digitron 94 

53 Direct Video 79 

99 Dokay 85 

54 DTI 77 

92 EICO 80 

58 EKI 37 

44 Electro Industries 79 

6 Electronic Specialists 102 

39 Etronix 102 

40 Firestik 81 

Fluke Manufacturing Cover 4 

Fordham Radio 34.35 

76 Formula 87 

33 Global Specialties 27 

Grantham College of Engineering.... 1 

75 

I S 

xs 

It 
x 

41 

49 

45 

h1 

113 

19 

- 
93 

66 

90 

- 
- 

Haltronix 102 

Heath Cover 2 

Hickok 73 

HMR Sales 23 

Instrument Mart 36 

Jameco 96.97 

JDR 98 -10I 

J &W 77 

Kashiwagi 23 

KCS 88 

Litco Systems 102 

McGraw Hill Book Club 39-41 

McIntosh Labs 73 

MFJ 102 

Network Sales 86 

Neu tone Electronics 22 

NRI 8 -11 

NTS 28 -31 

7 OK Industries 26 

32 Philips ECG 17 

29 Philips Tech Electronics 88 

72 Pomona 15 

57 Priority One 7 

21 Professional Video 102 

43 PTS 42 

61 Radio Shack 83 

79 Ramsey 91 

31 Random Access 23 

- RCA Dis. and Special Prod. 14 

27 RF Electronics 90 

- R &M Distributors 23 

95 RSP Hand) 103 

25 Sams Book Store 24-25 

88 Scientific Systems 104 

60 SEI 75 

69 Sony Video 33 

36 Spartan Electronics 104 

96 Trio Kenwood 32 

37 Tubergen and Assoc 77 

56 WM B Allen 86 

PERSONAL DEFENSE AND PROPERTY PROTECTION 
UTILIZE SPACE AGE TECHNOLOGY. 
CAUTION THESE DEVICES CAN BE HAZARDOUS AND MAY SOON 
BE ILLEGAL 
POCKET PAIN FIELD GENERATOR - IPGSO 
Assembled $59.50 
IPGS Plans $7 00 IPG5K .Kit/Plans $39.50 
PHASOR PAIN FIELD CROWD CONTROLLER - PPF 10 
Assembled $250.00 
PPF1 Plans ..$1500 PPF1K Kit/Plans__$175.00 
BLASTER- Provides a plasma discharge capable of puncturing 
a can 
BLSIO Assembled $79.50 
BLS1 Plans $10.00 BLSIK let/Plans $59.50 
SHOCKER /PARALYZING DEVICE - Very intimidating and 
effective 
SHG60 Assembled $99.50 
SHG6 Plans 51000 SHGB. .Kit/Plans _ $79.50 
RUBY LASER RAY GUN - Intense visible red beam burns and 
welds hardest of metals MAY BE HAZARDOUS. 
RUB3AII Parts Available for Completing Device$15 00 
CARBON DIOXIDE BURNING, CUTTING LASER - Pro- 
duces a continuousbeam of high energy MAY BE HAZARDOUS. 
LC5_All Parts Available for Completing Device $15.00 
VISIBLE LASER LIGHT GUN - produces intense redbeamfor 
sighting. spotting. etc. Hand held complete 
LGU3 Plans $1000 (Kit 8 Assembled Units Available) 
IR PULSED LASER RIFLE - Produces 15-30 wan infra -red 
pulses at 200 -2000 per sec 
LRG3 All Parts d Diodes Available $10 00 
BEGINNERS LOW POWER VISIBLE LASER - Choice of 
red. yellow. green - provides an excellent source of monochromatic 
light 
LHC2 Plans $5 00 LHC2K Kit $29.50 

SNOOPER PHONE - Allows user to call his premises and ksten 
in without phone ever ringing 
SNP20 Assembled $89.50 
SNP2 Plans $9 00 SNP2K Plans/Kit $59 50 
LONG RANGE WIRELESS MIKE - Miniature device clearly 
transmits well over one mile Super sensitive. powerful 
MFT1 Plans $7 00 MFT1K Plans/Kit $39 50 
WIRELESS TELEPHONE TRANSMITTER - Transmits both 
sides of phone conversation over one mile. shuts off automatically 
VWPM5 Plans $8 00 VWPM5K Plans/Kit $3450 
TALK d TELL AUTOMATIC TELEPHONE RECORDING 
DEVICE - Great for monitoring telephone use 
TAT20. Assembled. $24.50 
TAT2 Plans $5 00 TAT2K Plans/Kit._ $14 50 

Ii fur phone is open for orders anytime Technicians are available 9 -11 
I m Mon-Thurs for those needing assistance orinformation Send 
foi bee catalog of hundreds more similar devices. Send check. cash. 
Mo. visa. MC. COD to INFORMATION UNLIMITED 

JuPIR8.P0 Boo 716 Amherst N H 03031 Tel 603673.4730 
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FOR FREE 

INFORMATION 
USE THESE 

POST-PAID 
CARDS 

1 Print your name, ad- 
dress and Zip Code on 
one of the attached 
postage -paid cards. 

2 Circle the number (or 
numbers) on the card 
that matches the 
number at the bottom 
of each ad or editorial 
item that you want infor- 
mation on. Advertisers' 
free information num- 
bers also appear in the 
ad index on the facing 
page. 

3 Mail the card. It's 
Postage -Paid. 

The bottom free -information 
card is a BUSINESS /PRO- 
FESSIONAL CARD. If you 
use this card you MUST 
complete the spaces for 
Company Name, Title, and 
Phone Number. If these are 
not filled in, the card will not 
be processed. 

NOTE: 
Use the postcard address 
for Free Product Information 
only. Address all editorial 
inquiries to Editor, Radio - 
Electronics, 200 Park Ave. 
South, New York, NY 10003. 

Radio 
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BUSINESS REPLY CARD 
FIRST CLASS PERMIT NO 27346 PHILADELPHIA PA 

POSTAGE WILL BE PAID BY ADDRESSEE 

Radio-Electronics 
FREE PRODUCT INFORMATION 
P.O. Box 13775 
PHILADELPHIA, PA. 19101 

NO POSTAGE 
NECESSARY 

IF MAILED 
IN THE 

UNITED STATES 

Radio Electronics 4SG47 

Subscribe today to the magazine that keeps you up -to -date with the newest 
ideas and innovations in electronics. (If you already are a subscriber, do a 
friend a favor and pass this subscription card along to him.) 

check offer preferred 
1 Year -12 issues ONLY S14.97 
(You save $6.03 over newsstand) 
Canada -12 issues S17.97 
All other countries -12 issues $22.47 

Payment enclosed Bill Me 

Name Please P c:. 

2 Years (SAVE MORE) -24 issues $28.97 
(You save S13.03 over newsstand) 
Canada -24 issues $34.97 
All other countries -24 issues $43.97 

Check here if you are extending or 
renewing your subscription 

Company Name (If applicable) _ 
Address 

State_ Zip 

Allow 6 -8 weeks for delivery of first Issue Offer valid in US S Only 

BUSINESS REPLY CARD.i 
FIRST CLASS PERMIT NO 27346 PHILADELPHIA PA 

POSTAGE WILL BE PAID BY ADDRESSEE 

Radio- Electronics 
FREE PRODUCT INFORMATION 
P.O. BOX 13775 
PHILADELPHIA PA. 19101 

NO POSTAGE 
NECESSARY 

IF MAILED 
IN THE 

UNITED STATES 

For New 
Ideas 
In Electronics 
read Radio - 
Electronics 
every month. 
During the next 
12 months 
Radio- Electronics will carry up to 
the minute articles on: 

Computers Video 
Solid -state technology 
Outstanding construction projects 
Satellite TV Telephones 
Radio Stereo Equipment 
reports 
Test equipment VCR's 
Servicing Industrial electronics 

NEW IDEAS AND INNOVATIONS 

IN ELECTRONICS APPEAR IN EVERY 

ISSUE OF RADIO- ELECTRONICS 

KEEP UP TO DATE! DON'T MISS 

ANY ISSUES! 

SUBSCRIBE TODAY! 

USE THE ORDER CARD ON YOUR LEFT! 

ElectronK°sn 
Delivers construction article after 
construction article Exciting col- 
umns including Jensen on DXing, 
Friedman on computers. Test bench 
tips. Noll with Calling All Hams. New 

Products and more. 

SotdNte Receiving 

Iamb KW own 
VW Oen 

A 
...-.- wYwlw_ 

bwqncw 

s''_ 
-O 

SUBSCRIBE TODAY! 

USE THE REPLY CARDS ON YOUR LEFT! www.americanradiohistory.com



!1' 
... *W 

What if there were a 
faster way to build and 
test circuits? 
There is. Circuit -Strip fron AP 
PRODUCTS makes circuit t uilding 
a snap, giving you more time to 
experiment, to create. With a 

Circuit -Strip solderless bread- 
board, all you have to do is r lug 
in components and inter_or- 
nect them with ordinary #22 
AWG solid hook -up wire. if you 
want to make a circuit change, 
just unplug the component! in- 
volved and start over. Its just 
that easy. Circuit -Strips feat_ re 
610 plug -in tie -points and have 
a capacity of up to 6 14-rin 
DIPs. Four separate distribu- 
tion buses of 35 tie -points 
each give you access for 
power, ground or signal. 

What if it were easier to 
identify tie -point 
locations in a circuit? 
It is. Circuit -Strir has a molded - 
in alpha- numeric grid for in- 
stant identification of every tie - 
poin =. Schematics can be la- 
beled witr eacr tie -point loca- 
tion 70 make circuit building 
faster and troubleshooting 
easier. Circuit -Strip is ideal for 
electronic training programs as 
we I as laboratory use. 

What if Circuit -Strip had 
a new low price? 
It does. Circuit -Strip now carries 
a suggested resale price of only 
512. That means that the best 
tool for the job now has the 
best price eve -. 

What if you need more 
information? 
That's easy, too. Just call toll free 
800- 321 -9668 for the name of 
the distributor near you. (In 
Ohio, call collect (216) 354 -2101.) 

AP PRODUCTS INCORPORATED 
9450 Plneneedle Dr. Box 540 

Mentor, Ohio 44061 -0540 
[216) 354 -2101 

TWX: 810- 425 -2250 
In Europe. contact A P PRODUCTS 

GmbH Baeumlesweg 21 

D -7031 Weil 1 West Germany 
Phone (07157) 62424 

TLX 841 07 23384 

CIRCLE 87 ON FREE INFORMATION CARD 
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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 

"Touch Hold" function (patent pending) that cap- 

tures and holds readings, then beeps to alert you. 

Each is Fluke -tough to take a beating. 

American -made, to boot. And priced to be, quite 

simply, a knockout. 

For your nearest distributor or a free brochure, 

call toll -free anytime 1- 800 -227 -3800, 
Ext. 229. From outside U S., 41 1-402-496-1350, Ext 229 

FROM THE WORLD LEADER 
IN DIGITAL MULTIMETERS. 

r 

Fluke 73 

WWII., 

3019- 

Fluke 75 Fluke 77 
S8' 599 5129 
Analog Ogllal ospka, Analog Jigs J.spaa Analog/digital display 

Volts. ohms. 10A diode Volts. ohms 10A. mA Volts, ohms 10A, mA. 

test diode test diode test 

Autorunge Audible continuity Audible continuity 

0 7% basic do accuracy Autorange /range hold 'Touch Hold' function 

2000 hour battery lite 0 5% basic dc accuracy Autorange / range hold 

3 -year warranty 2000 - hour battery lite 0 3% basic do accuracy 

3 -year warranty 2000- hour battery lite 

3 -year warranty 

Multipurpose holster 

Suggested U S list price. elective October 1, 1983 
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