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TEKDUAL TRACE OSCILLOSCOPES 
THE ANSWER 
BY ANY MEASURE 

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

100 MHz dual 
time base scope. 
Easy -to -read CRT, 
bright, full -sized 
8x10 cm; 14 kv 
accelerating 
potential complete 
with BEAM FIND, 
separate A/B 
dual intensity 
controls, FOCUS 
and TRACE 
ROTATION. 

Wide range verti- 
cal sensitivity. 
Choose from 
2 mV /div (1x 
probe) to 50 V /div 
(10x probe); 
color -keyed for lx 
and 10x probes; 
variable control 
increases scale 
factor by 2.5 to 1. 

Two 100 MHz, 
high sensitivity 
channels. 3.5 ns 
risetime; dc to 
100 MHz band- 
width from 5 V /div 
to 5 mV /div; 
extended sen- 
sitivity of 2 mV /div 
at 90 MHz. 

A/B sweep selec- 
tion. Calibrated 
A sweeps from 
50 ns /div to 
0.5 s /div; B sweeps 
from 50 ns /div 
to 50 ms /div; vari- 
able control for up 
to 2.5 to 1 reduc- 
tion and 10x 
magnification for 
sweeps to 
5 ns /div. 

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

B trigger slope 
and level. Use B 
trigger level to 
select B- triggered 
or run -after -delay 
modes; use B 
TRIGGER SLOPE 
to select transitions. 

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

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

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

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

manual, two 10X probes, 15 -day 
return policy and worldwide ser- 
vice backup. 

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

Téktronbc 
COMMITTED TO EXCELLENCE 

Copyright © 1984, Tektronix, Inc. All rights reserved #TTA -439 -1 tPrice F.O.B. Beaverton, OR '3 -year warranty includes CRT 
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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 
10570 Humbolt Street 

Los Alamitos, California 90720 

Independent Home Study Can Prepare You 

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

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

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

r- 

L 

Grantham College of Engineering M -4 -85 

10570 Humbolt Street, Los Alamitos, CA 90720 

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

Name Age 

City state Zip 
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One dictionary definition of a pirate is 

a person who appropriates without right 
the work of another. Electronics/com - 
puter enthusiasts, which most of you are, 
have faced this in one way or another. 
Perhaps you bought LP records that 
were, unknown to you, counterfeit 
copies. More recently, illegal copying of 
computer software has been in the news. 
People who do this appear to be the new 
pirates of our electronic age. 

"Computer software piracy by students 
and schools has become a serious social 
problem," said educational technologist 
Sherwin Steffin at a recent educator's 
copyright panel. Moreover, a number of 
lawsuits have been launched during the 
past year against users of mass -marketed 
software for illegal copying. And increas- 
ingly sophisticated copy -protection 
schemes have been developed to stop such 
piracy. Let's examine the basic "theft" 
problem more closely. 

No one can deny that copying software 
without proper authorization is wrong. 
However, enough justifications are pro - 
ferred to make it clear that the act is diffi- 
cult to stop, at least for "personal" own- 
ers, as compared to corporate owners. 
The disk -copy functions built into all per- 
sonal computers make it s -o -o easy to do. 
In practical terms, then, it is indeed a 

challenge to software makers. 
The incidence of copying software is in 

some proportion to the price (and popu- 
larity) of the software. One might say the 
same thing about bread or milk. If a loaf 
of bread cost $100, do you think that 
more people would steal bread? Of course. 
Therefore, one way to reduce illegal soft- 
ware copying is to lower the price. 

Now how does a software vendor estab- 
lish the selling price of his product? In 
many instances I believe that it's based on 
what the market will bear. So we see soft- 
ware, like the ever -popular WordStar, 
with a $495 suggested retail price. After 
many years in computer life, this has been 
driven down by competition to around an 
actual selling price of $200. This appar- 
ently still leaves the retailer, wholesaler, 
and manufacturer a satisfactory profit. 
Why wasn't it more reasonably priced to 
begin with, which would have reduced pi- 
racy at the outset? 

Along these lines, Forbes (January 28, 

1985) reported the experiences of a soft- 
ware manufacturer that explored price 

The New Pirates 
determinants by seeking out where the 
price curve meets the demand curve. The 
company, Noumenon Corp., has an inte- 
grated software package ( "Intuit ") that 
was originally priced at $395. It didn't sell 
well at all, even with a full advertising 
program. The company then dropped the 
price in one fell swoop to only $50, raising 
it $20 each week while tracking sales. 
Sales were highest at $90, so the company 
pegged its price at $89.95, which contrasts 
with similar software that costs $695 (ac- 
tually selling for around $350). 

This isn't the end of the marketing 
story, of course, since increased sales is 

always desirable. This requires advertis- 
ing and promotion expenditures to call 
out the program's features, establish 
brand recognition, and so on. And this 
costs money, too, that must be thrown in- 

to the price. Nonetheless, it's an interest- 
ing experiment. 

Flying by the seat of your pants in pric- 
ing, however, can't be all that bad. Large 
businesses and governmental agencies 
look at features first, price sometimes 
last. This is especially true when you're 
first with the most. So sales of bloated - 
price software, if they have the right fea- 
tures, don't seem to be hurt much in this 
respect. But here is where some volume 
pirating takes place. And here is where 
software makers can hook the culprits 
more easily and where it becomes worth- 
while in terms of retrieving payment. Fur- 
thermore, publicity about a legal suit al- 
ways gives others a moment of pause. 

Lotus Development Corp., maker of 
the popular Lotus 1 -2 -3 integrated soft- 
ware, sued two prominent corporations 
for allegedly copying their software ille- 

gally ... and won undisclosed sums of 
money in a settlement. ADOPSO (Asso- 
ciation of Data Processing Service Or- 
ganizations), representing software mak- 
er interests, recently filed a copyright in 
fringement suit against a major office 
supplier, charging the company with ille- 

gally copying and using a few popular 
programs, including WordStar. 

My own feeling is that prices are often 
outrageously high; they should be low- 
ered. However, software makers observe 
that it is increasingly costly to develop 
new software, which is more sophisticat- 
ed nowadays, and that many software 
companies fail in business. This fortifies a 

view that software prices are not exhorbi- 

tant. Secondly, user guides (documenta- 
tion or whatever you wish to call them) 
are notoriously inadequate. As a conse- 
quence, computer books that show how 
to use certain software are big sellers. 
Software makers should improve their 
manuals to induce people to buy their 
wares rather than copy a disk(s) and 
struggle along without documentation. 
Thirdly, I see nothing wrong with copy 
protecting a disk if two backups can be 
made before full protection takes effect. 
And fourth, upgraded and replacement 
disks, the latter an exchange for a defec- 
tive master disk, should be sold at a very 
nominal charge. 

Also, demonstration disks should be 

offered at very low cost since a person 
really doesn't know if a sophisticated 
software package meets his needs and 
could well be reluctant to spend, say, 

$400, for one that turns out to be undesir- 
able. You have to spend a lot of hours 
with major applications packages before 
you know what you really have. 

To stem piracy (estimated to be $325 - 

million in 1984 revenue) a variety of copy 
protection schemes are used by many 
software makers. Some don't permit you 
to make any backup copies at all. If your 
master disk goes bad, you must send it to 
the manufacturer and wait for a new, 
good one. This has been the major justifi- 
cation for illegal copying issued by pi- 
rates. After all, why should his computer 
be shut down; he should have a backup 
copy that's being used as a working disk! 
So computer hackers often break the 
copy protection code, make an unauthor- 
ized copy that's given to a friend, who 
gives it to . . . 

Some software manufacturers really 
don't care if their material is copied. They 
say that it spreads word about their prod - 
cuts' attributes, and that many pirates 
wind up buying their program to get doc- 
umentation and upgrade information. 

What about morality? Ethics? There 
doesn't seem to be an excess of that 
around, it seems; there never has been. So 
what to do? 

Whatever the solution to piracy is, it 

can't come soon enough since the micro 
software industry is losing about 25% of 
its revenue because of it. 

La 17 
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iiIllt'LETTERS il/litI=M 
Project Winners 

As you wrote, Heath has evolved from 
its airplane kits to a partnership in elec- 
tronics with Zenith, other magazines 
haven't published a how -to -build elec- 
tronics article for ages, and some current 
ones cost per issue what I paid for some 
used college textbooks! So when I saw 
"Digital Humidity Controller [January 
1985 issue], I bought Modern Electron- 
ics. Neat! 

Donald Bassett 
Monticello, IN 

Your bargraph tachometer [project] in 
the December issue was a real winner! 
Keep up the good work. 

Ari Burton 
(No address given) 

Forget Me Not 
I sent in my check for a subscription in 

December. As of February 1, I haven't re- 
ceived anything. Have you forgotten 
about me? 

Michael Butts 
Albert Lea, MN 

We haven't forgotten. It usually takes 
about six weeks before you get your first 
issue or for an address change to be made. 
We backstart subscribers so that they 
don't miss that first issue even if a little 
late -Ed. 

30 Years Ago 
It's great to see another general elec- 

tronics type magazine on the stands 
again. Is there any significance to the fact 
that exactly thirty years ago Popular Elec- 
tronics went into circulation? In that is- 
sue there was a high tech construction ar- 
ticle for a tube -type AM radio that strad- 
dled the handlebars of a bicycle! In your 
magazine there were articles on the Hero 
robot and the new Elf pocket color TV. 
That's high tech by any standards! 

I did some pioneering work in liquid 
crystal displays back in the 1970's and can 
appreciate the magnitude of this accom- 
plishment. It's tough to multiplex a dis- 
play whose characteristics change greatly 
with temperature and from unti -to -unit. I 

was given one of the prototype Elf TVs to 
play with for a few hours last June and 
found it to perform as the reviewer said it 
did. However, this set (like any multiplex- 
ed LCD display) is very angle sensitive 
and must be viewed "straight on." Look 

at it from an angle, especially certain 
angles, and the colors will wash out. 

Gary McClellan 
La Habra, CA 

Congratulations! It's actually exciting 
to read a magazine from cover -to -cover 
again. You seem to have successfully re- 
created all of the enthusiasm and profes- 
sionalism that Popular Electronics once 
displayed. I also notice that you intro- 
duced Modern Electronics on the 30th an- 
niversary of the birth of PE -most ap- 
propriate. 

Robert Knupp 
Phoenix, AZ 

The 30 -year mark was just happenstance. 
The issue's launch month, October, 
wasn't. It's considered to be the begin- 
ning of the pre- Christmas period, with 
more new product activity. -Ed 

TVRO Sales Outlets 
Read your article on Home Satellites 

TVRO in the February issue and enjoyed 
it. We are going to install a system in the 
near future. Your article was very defini- 
tive in contrast to others I've read, and we 
thank you. On the ones you covered, can 
we buy from the manufacturer or do we 
go through a distributor? 

C.B. Caldwell 
Alpine, CA 

Satellite TVRO equipment is sold direct 
from manufacturer, distributor, or 
through dealers (both stores and direct 
mail), depending on how distribution is 
set up for a particular brand -Ed. 

More Fan Letters 
When I picked up your January issue, I 

thumbed through it, and before my eyes 
were articles by Don Lancaster, Forrest 
Mims, and others I enjoy. So before read- 
ing a single article, I'm sending you my 
subscription check. 

Charles Disher, Jr. 
Nappanee, IN 

My husband has been interested in elec- 
tronics for many years. Not the computer 
machines, but the circuits. We're always 
looking on the magazine counters for 
electronics publications and were very 
glad to have found yours. 

Mrs. Albert Daniels 
Fort Atkinson, WI 

REE 
high -tedl 
catalog 

r 
Please send me the latest FREE 
HEATHKIT CATALOG 
SEND TO: HEATHKIT' Heath Company, Dept. 079 -282 

Benton Harbor, Michigan 49022 

A trustworthy 
guide to what's 
new in com- 
puters and 
electronics. 

For many 
years, the illus- 
trated Heathkit 
Catalog has 
been a guide to 
new and excit- 
ing kit prod- 
ucts for people 
like you to build. 
To enjoy and learn 
from them, while 
saving money in the 
process. Discover 
over 450 fascinating 
products in computers 
and peripherals micro- 
processors robotics 
Ham radio comput- 
erized weather instru- 
ments energy and 
home security stereos 
and Ns test in- 
struments elec- 
tronics education 
and more. 
Send for your free 
catalog now. 

Name 

Address 

City State Zip 
CL -779 

Heathkit products are also displayed, sold and serviced at 64 
Heathkit Electronic Centers nationwide. Consult telephone di- 
rectory white pages for location. Operated by Veritechnology 
Electronics Corporation, a wholly -owned subsidiary of Zenith 
Electronics Corporation. 

Heathkit = 
Heath 

Company 
L J 
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 NEWS= 
COMPUTER FISHING. Microelectronics has come to the ordinary bait - 
casting reel. Daiwa's new PT1OE reel has a built -in microcomputer, 
believe it or not, that enables the fisherman to program line test, line 
lengths, and other parameters. An LCD display shows vertical movement 
with depth in feet, while lure descent and ascent retrieval speed is 
shown; length of line out is displayed on the readout together with a 
graph, and an audible beep sounds every second so that you can figure 
out these matters in your head too. So now you can know how deep your 
jig was when your fish struck, and more. 

AUSTIN'S MAGNET SCHOOL. The Austin (Texas) Independent School District 
has established an innovative school -within -a- school. Called the Academy, 
it focuses on science, math and computer education, starting at LBJ High 
School. Students will be selected according to performance on an entrance 
exam, personal interview, an essay, and previous accomplishments. The 
Science Academy program will emphasize research and applications, and 
feature mentorships and access to sophisticated technological equipment. 
IBM, which employs 7000 people in the area, has donated a scanning elec- 
tron microscope to the Academy. It'll magnify objects up to 100,000 times 
normal size '.r corut.Last to optic microscopes that provide 2000X magnifi- 
cation. Dallas -based Texas Instruments, in turn, donated 20 transportable 
TI Professional Computers, 20 of its Model 850 printers, and assorted 
software. 

HAMS USE PACKET SWITCHING. About 2,000 amateur radio stations use packet - 
switching communcations right now, employing an agreed -upon standard 
protocol, AX.25. Two -meter FM equipment is the favored transmission mode, 
which is used in conjunction with personal computers for data communica- 
tions, steering satellite antennas, and other rewarding work. Old Oscar 
10 satellite is used. 

COMPUTER SCIENCE ACCREDITATION. Computer science course standards are 
being worked on by representatives of the IEEE Computer Society and the 
Association for Computing Machinery. The outgrowth of this effort is 
expected to be standards for accrediting computer programs, now offered 
in about 1,000 schools in the U.S. 

WHAT'S IN A NAME. Names can be interesting, whether they're acronyms or 
changes. For example, not too many years ago a company named Kentucky 
Fried Computer Co. changed its name to Northstar. EDSYN, a well -known 
manufacturer of solder removal tools, is an acronym that stands for 
"Engineering Dedicated to Suit Your Needs." And the Apple Lisa model 
will now be called Macintosh XL, ostensibly for "extra- large" to reflect 
its internal hard disk and two megabytes of memory. 

CAR ELECTRONICS MILESTONES. The Buick Division of GM is toying with an in- 
dash touch -sensitive CRT terminal for drivers to control a variety of func- 
tions. Video icons give drivers or front -seat passengers a wide choice of 
selections and adjustments, such as playing a radio, trip data, climate 
control, and others. Choosing one icon causes other icons to pop up, which 
might be a visual display of speaker balancing in response to touching a 
graphic equalizer icon. Ford and Chrysler are headed in this direction, 
too, with Ford expected to debut an optional model in its Continental Mark 
VII sometime this year. 
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For more information on products 
described, please circle the appropri- 
ate number on the Free Information 
Card bound into this issue or write to 
the manufacturer. 

World's Smallest Walkman 
Sony has done it again! Now it offers 
on- the -go listeners the smallest 
Walkman ®, a personal radio, com- 
plete with built -in rechargeable nick- 
el- cadmium battery and recharger. 
The new FM- stereo Walkman, about 
the size of a credit card, measures just 
3 %" x 2%" x h" thick. The Model 
SRF -210 radio features an electronic 
feather -tough volume control, high - 
quality Sony earphones, and auto- 
matic power -off. Its one -chip IC de- 
sign is said to provide high perfor- 
mance with maximum reliability. An 
FM antenna is built into the head- 
phone cord. $74.95. 

CIRCLE 4 ON FREE INFORMATION CARD 

Satellite TV Receiver 
The Mark 2 remote -controlled 
satellite TV receiver from Luxor 
(North America) Corp. is designed to 
be the single integrated satellite com- 
ponent needed for the home or of- 
fice. Equipped with a stereo proces- 

sor and Dolby noise -reduction sys- 
tem, the receiver uses "block conver- 
sion" that enables several TV sets to 
share one satellite TV antenna with 
independent channel selection on 
each. The receiver can be prepro- 
grammed and fully operated by the 
infrafed Satellite Remote Com- 
mander. If an optional antenna -posi- 
tioning system is used, it can also be 
controlled with the hand -held remote 
transmitter. 

A large digital channel indicator, 
signal- strength meter, and LED tun- 
ing indicator permit fast visual 
checks on receiver performance. One 
of four different built -in audio 
modes, including direct or matrix 
stereo, and Dolby noise reduction 
can be preporgrammed for auto- 
matic selection on any channel. Also 
provided is a narrow /wide -band 
audio selector for reception of all 
subcarrier signals. A 2 -to -1 audio 
signal expander is provided for im- 
proved sound quality. An automatic 
fine -tuning circuit seeks out and 
maximizes the video signal for every 
selected channel. 

CIRCLE S ON FREE INFORMATION CARD 

Apple IIc Portable 
Briefcase. Po wer System 
The Prairie Power Portable System is 
a nifty accessory for on- the -go Apple 

IIc computer 
briefcase with built -in battery power 
pack and recharger. It accommo- 
dates the computer and has a remov- 
able disk storage compartment and a 
separate compartment for stowing 
the IIc's optional Flat Panel LCD 
display screen when not in use. The 
durable Cordura briefcase also has 
protective PVC insert panels, a nylon 
wrap- around zipper, soft suede han- 
dle for comfort and a padded shoul- 
der strap that stores inside the case 
when not in use. 

Up to eight hours of power are 
available from the battery pack when 
fully charged and powering the IIc 
with Flat Panel LCD screen. The 
power pack is equipped with an audi- 
ble signaling device that sounds an 

owners. It is a soft 

(Continued on page 12) 
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Train For the Fastest Growing Job Skill in America 

Only NRI teaches you 
to service and repair 
all computers as you 
build your own 16 -bit 
IBM-compatible micro 

As computers move into 
offices and homes by the millions, 
the demand for trained computer 
service technicians surges forward. 
The Department of Labor estimates 
that computer service jobs will 
actually double in the next ten 
years -a faster growth than any 
other occupation. 

Total System Training 
As an NRI student, you'll get 

total hands -on training as you 
actually build your own Sanyo 
MBC -550 -2 computer from the 
keyboard up. Only a person who 
knows all the underlying funda- 
mentals can cope with all the 
significant brands of computers. 
And as an NRI graduate, you'll 
possess the up- to-the- minute 
combination of theory and practical 
experience that will lead you to 
success on the job. 

You learn at your own con- 
venience, in your own home, at 
your own comfortable pace. With- 
out classroom pressures, without 
rigid night -school schedules, 
without wasted time. Your own 
personal NRI instructor and NRI's 
complete technical staff will 
answer your questions, give you 

New from NRI -the only home study course that 
trains you as you assemble a top -brand computer! 

After you construct this 
digital logic probe, you'll 
install the "intelligent" 
Sanyo detached keyboard, 
with its dedicated 
microprocessor. 

You next assemble the 
power supply into the 
main unit of the computer. 
Using the digital multi - 
meter, you check all 
keyboard connections 
and circuits. 

After you install the disk 
drive and monitor, you'll 
make a backup copy of the 
MS -DOS operating disk, 
explore the 8088 microchip 
and additional circuits. 

guidance and special help whenever 
you may need it. 

The Exciting Sanyo MBC- 
550-2 -Yours To Keep 

Critics hail the new Sanyo as 
the "most intriguing" of all the 
IBM -PC compatible computers. It 

uses the same 8088 microprocessor 
as the IBM -PC and the MS /DOS 
operating system. So, you'll be able 
to choose thousands of off -the -shelf 
software programs to run on your 
completed Sanyo. 

As you build the Sanyo from 
the keyboard up, you'll perform 
demonstrations and experiments 
that will give you a total mastery of 
computer operations and servicing 
techniques. You'll do programming 
in BASIC language. You'll prepare 
interfaces for peripherals such as 
printers and joysticks. Using utility 
programs, you'll check out 8088 
functioning. NRI's easy step -by -step 
instructions will guide you all the 
way right into one of today's fastest 
growing fields as a computer 
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service technician. And tl- entire 
system, including all the t Lndled 
software and extensive data 
manuals, is yours to keep as part 
of your training. 

How the pro computer 
critics rate the 
Sanyo 550: 

`Sanyo BASIC is definitely 
superior to IBM Microsoft . lets 
you use two or three keystrokes for 
entering BASIC commands." 

-MICROCOMPUTING Magazine 

"... compares favorably with 
the IBM PC, even surpassing it in 
computational speed... " 

-COMPUTERS & 
ELECTRONICS Magazine 

Your NRI Course Includes a Sanyo MBC 
550.2 Computer with 128K RAM, Monitor, 
Disk Drive, and "Intelligent" Keyboard; 
The NRI Discovery Lab®, Teaching Circuit 
Design and Operations; a Digital 
Multimeter; Bundled Spread Sheet and 
Word Processing Software Worth $1500 
at Retail -and More. 

"I went to have a look at the 
MBC -550... what I found made 
me an owner the next day!" 

-Bill Sudbrink, 
BYTE Magazine 

100 -Page Free Catalog 
Tells More 

Send the postage -paid reply 
card today for NRI's big 100 -page 
color catalog, which gives you all 
the facts about NRI training in 
Microcomputers, Robotics, Data 

Communications, TV /Video/ 
Audio Servicing, and other grow- 
ing high -tech career fields. If the 
card is missing write to NRI at the 
address below. 

M IASCHOO LS 
McGraw -Hill Continuing Education Center 
3939 Wisconsin Avenue, NW 
Washington, DC 20015 

We'll Give You Tomorrow. 
IBM is a Registered Trademark of International 
Business Machine Corporation. 

,g1 
1}AI 
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NEW PRODUCTS ... 
(from page 7) 

alert before available power drops 
below acceptable levels. It also has 
LEDs that indicate when the battery 
is being charged and when charging is 

complete. 
When completely outfitted with an 

Apple IIc computer, the system 
weighs less than 20 lbs. Dimensions 
are 17'W x 13'/ "H x 5 "D. Its 
$269.95 price includes case, battery 
pack and charger, wall transformer, 
disk pouch, shoulder strap and all 

necessary cables. 
CIRCLE 6 ON FREE INFORMATION CARD 

Diminutive DMM 
Beckman Industrial's new Model 
DM10 is a true pocket -size digital 
multimeter. This newest addition to 
the company's Circuitmate line is 

only about the size of a pocket calcu- 
lator and weighs a mere 4.5 ounces. It 
is easy to operate, too, thanks to its 
single rotary function /range switch 
and 3'h- decade liquid -crystal display 
with '/ " -high numerals. The DMM 
offers five functions in all, including 
the capability of measuring ac and dc 

voltages, dc current and resistance 
and the ability to test diode (and tran- 
sistor junction) condition. 

There are five dc ranges that per- 
mit measurements to 200 mV, 2 V, 20 
V, 200 V and 1000 V full -scale, with 
overload to 500 V ac and dc on all 
ranges and to 1000 V dc on all ranges 
above 200 mV. Two ac ranges allow 
measurements to 200 or 500 V full - 
scale, with overload protection to 
500 V ac and dc. Current can be mea- 
sured to 200 AA, 2 mA, 20 mA and 
200 mA full -sclae (dc only), all pro- 
tected by a 0.8 -A /250 -V fuse. There 
are also five resistance ranges that go 
to 200, 2K, 20K, 200K and 2000K 
ohms, with overload protection to 
250 V ac and dc. $39.95. 

CIRCLE 7 ON FREE INFORMATION CARD 

Full Programmable 
Compact Disc Player 
Technics' Model SL -P3 compact disc 
player brings music listening into a 

new realm of sophistication. If offers 
15 -step programmability and a mul- 
tifunction wireless remote control. 
For convenience, a unique Disc 
Prism on the illuminated motor -driv- 
en disc drawer reflects an image for- 
ward to let you see if a disc has been 
loaded. Ten numeric and one MEM- 

ORY keys permit you to choose tracks 
in any random order, or directly ac- 
cess selections by track or index num- 
ber. You can repeat the entire disc or 
programmed selections or, by using 
an A -B Repeat function, instantly re- 
peat any one selection during play. 

Automatic music scan lets you pre- 
view the first few seconds (selectable 
from 1 to 99) of each track. Auto 
Pause makes the player pause at the 
beginning of each selection, while 
Auto Cue puts the player in standby 
at the beginning of each selection for 
instant start at the touch of a but - 
ton-a handy feature when dubbing 
to tape. Up /down scan -type level 
control keys are teamed with an LED 
level indicator. 

A large fluorescent display panel 
provides a 15 -bar indicator that 
charts play by blinking the appropri- 
ate segment as each track is being 
played. This panel also displays track 
and index numbers, as well as total 
playing time and time remaining in 
minutes and seconds. Indicators are 
also provided for the repeat func- 
tion, A -B Repeat, Music Scan, 15- 

track overrun, and disc compartment 
open. $600. 

CIRCLE 16 ON FREE INFORMATION CARD 

Deluxe Car Stereo 
Jensen's new top -of- the -line Model 
RE980 in -dash AM /FM- stereo radio/ 
cassette player packs a lot of features 
into a small package. Leading off is a 
quartz -controlled PLL synthesized 
tuner with six AM and FM station 
presets plus continuous -scan bidirec- 
tional station selector (with 5- second 
sampling on each station) and a local/ 
distant switch. There are separate 
BALANCE and FADER controls for the 
10 -watt audio amplifier section. Also 
provided are an automatic power an- 
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RE980 ELECTRONICALLY TUNED RECEIVER 

tenna control lead and a sensor lead 
that automatically turns on external 
amplifiers and equalizers when the 
RE980 is switched on. The tape play- 
er offers a super -hard permalloy 
head, an illuminated tape slot for 
easy cassette loading at night, and 
locking fast -forward and rewind 
functions. A back -lit liquid -crystal 
display (LCD) panel provides read- 
outs of tuned frequency, time of day, 
station preset number selected, and 
tape play. 

Among the deluxe features you 
will find is a Dynamic Noise Reduc- 
tion (DNR) system that reduces back- 
ground noise on AM and FM broad- 
casts as well as hiss on cassette tapes. 
An Automatic Tape Search (ATS) 
feature automatically advances the 
tape to the beginning of the next selec- 
tion or returns it to the beginning of 
the current selection to begin play. 
$299.95. 

CIRCLE 18 ON FREE INFORMATION CARD 

Outdoor Scanner Antenna 
Butternut Electronics' new Model 
SC -3000 scanner antenna is a vertical 
colinear array designed for outdoor 
mounting. It is designed to provide 
reception on the hf (30 -to -50 -MHz), 
vhf (108 -to- 174 -MHz) and uhf (440 - 
to -512 -MHz) bands. The sophisticat- 
ed "gain" antenna is claimed to pull 
in weak signals not normally heard 
when using typical outdoor scanner 
antennas, using patented "Trom- 

bone" phasing sections that are said 
to provide up to 7 dB more gain than 
can be obtained with a 1/2-wave ver- 
tical antenna. 

The 11 -ft. antenna has more cap- 
ture area than most scanner anten- 
nas. It uses sturdy aluminum tubing 
construction with stainless -steel 
hardware. It is rated to survive up to 
100 -mph winds. The antenna is ter- 
minated in an SO -239 connector and 
will accept the standard PL -259 coax- 
ial male plug. $65. 

CIRCLE 19 ON FREE INFORMATION CARD 

Laboratory- Quality 
Frequency Counter 
A lab- quality frequency counter with 
a specified range from 5 Hz to 1 GHz 

has been announced by VIZ Test 
Equipment. The new Model WD -756 
counter offers eight decades of LED 
display in which leading zeros are 
blanked, plus discrete annunicator 
LEDs. A switchable low -pass filter 
allows the user to include or reject 
low -frequency components (between 
5 Hz and 10 MHz) of high- frequency 
signals. Additional features include: 
a rotary -type RANGE switch; dual in- 
puts with front -panel selector switch; 
a switchable attenuator that prevents 
overloads by reducing high- ampli- 
tude signals to one -tenth; and a 
shielded metal chassis to reduce emi 
and rfi. The circuit is designed 
around CMOS, TTL, low -power 
Schottky TTL, and LSI devices. The 
instrument measures 11 "W x 83/4 "D 

x 3% "H and weighs 3.5 lbs. $399. 

CIRCLE 22 ON FREE INFORMATION CARD 

Motion -Detector Switch 
A low -cost device that provides auto- 
matic switching upon detection of 
motion has been introduced by Mi- 
crowave Sensors, Inc., 7885 Jackson 
Ave., Ann Arbor, MI 48103, for use 
in convenience, security, and energy - 
management applications. The Mod- 

(Continued on page 891 
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Video 

Automatically Kill Commercials: 

Vidicraft's CCU -120 Commercial Cutter /Event Timer 

Psst! Wanna get rid of all those com- 
mercials that normally clutter up the TV 
programs you record on video tape? 
Want more mileage from each and every 
videocassette you use for recording TV 
programs? If you think satisfying these 
cravings is only an unrealizeable dream, 
you haven't heard of Vidicraft's Model 
CCU -120 commercial cutter and event 
timer. Representing a technological 
breakthrough, the Vidicraft CommCut- 
ter (as we'll call it here), is a dual- micro- 
processor -controlled electronic accessory 
that almost magically wipes out commer- 
cials and restores to you the tape they nor- 
mally consume. It also provides a sophis- 
ticated events timer for at least 12 events 
up to nine weeks in advance, with repeats 
daily, weekly, or weekdays only. 

By removing commercials during the 
recording process, the CommCutter 
makes it possible for an 8 -hour VHS or a 
5 -hour Beta cassette to capture the equiv- 
alent of 10'1 or 6' 1z hours, respectively, 
of commercial TV time. Vidicraft claims 
that the CommCutter is 98% effective on 
entertainment programs and about 90% 
effective with talk -only programs like 
newcasts. Though the system isn't infalli- 
ble (you do occasionally lose a bit of pro- 
gram along with the commercials), it goes 
a long way toward alleviating the irrita- 
tions of having to skip past recorded com- 
mercials and allows you to recover tape 
time normally lost to them. 

Designed to work with the slowest Beta 
III and VHS SLP tape speeds of infrared 
wireless remote -controlled VCRs, the 
CommCutter currently supports only 
top -of- the -line models (see box). Other 
IR- controlled models, with more mun- 
dane capabilities, will likely be added to 
the list of VCRs supported by the acces- 
sory in the near future. 

Housed inside a low- silhouette black 
cabinet, the CommCutter presents an ap- 
pealing blue brushed -aluminum front 
panel on which are arranged square black 
control /programming buttons, red LED 
indicators, and an 8- character alphanu- 
meric fluorescent time /program display. 
Its suggested retail price of $399.95 (as 
much as you might spend for an economy 
model VCR these days) may appear to be 

steep, but when you consider what the 
CommCutter does, you'll soon realize 
that it's reasonably priced ... if you can 
afford the luxury it offers. 

How It Kills Commercials 
The CommCutter is no ordinary "com- 
mercial killer" that merely activates and 
deactivates a VCR's pause function at the 
onset and conclusion of a commercial. It 
actually records all commercials along 
with the desired program, analyzes what 
it's recording to determine whether or not 
there is a commercial, then backs up to 
the beginning of the commercial segment 
(using the VCR's rewind function), and 
resumes recording over the recorded 
commercial(s) with the next segment of 
the desired program. 

To accomplish what it does, the Comm - 
Cutter employs two Z80 microproces- 
sors, the same as those used in many pop- 
ular 8 -bit personal computers. Backing 
up the microprocessors are four EPROMs 
that contain the routines required to 
make things happen when and how you 
want them to occur without having to key 
in a long series of computer -like program- 
ming steps, and a RAM that temporarily 
stores your programming choices in mem- 
ory. (EPROM and RAM are acronyms for 
erasable programmable read -only mem- 
ory and random -access memory.) 

One of the Z80 microprocessors handles 
timing, programming, and video monitor- 
ing. The other executes the first proces- 
sor's commands, based on your instruc- 
tions in RAM, and operates the infrared 
signal that controls the VCR's operation. 

When used with an appropriate IR- 
controlled VCR, the CommCutter siezes 
control of the deck's operating controls 

in much the same manner as the wireless 
remote transmitter that comes with the 
VCR does. In other words, it selectively 
activates the record and rewind /review 
functions as needed to delete commer- 
cials. The sequence is as follows. 

The VCR starts up in the normal man- 
ner in the record mode. (It can be started 
up manually or in the preprogrammed 
timed function.) During the whole time 
the recording is in progress, the Comm - 
Cutter's circuitry is continuously moni- 
toring and sampling both the audio and 
the video outputs from your VCR. Trans- 
itions, the so- called "fades -to- black" 
that occur between scenes in a program or 
between program and commercial or spot 
announcement, are identified by the 
CommCutter, which then analyzes a 
number of factors to determine whether 
or not the segment that follows is a com- 
mercial. Meanwhile, recording proceeds. 

Having determined that a segment is 

indeed a commercial by using its sophisti- 
cated battery of analyses, the CommCut- 
ter backscans the tape to the beginning of 
the segment. It then switches the VCR 
back into the record mode and continues 
recording and analyzing. It will repeat 
this procedure for each and every com- 
mercial, station break, and spot an- 
nouncement until all have been deleted. 
Since there are almost always more than 
one commercial and /or announcement 
stacked one after the other at every break, 
the backscan/ record operations may be 
repeated an equal number of times before 
deletions are complete. 

From the foregoing, it's obvious that 
there's going to be a slight delay between 
the onset of the backscan function and re- 
sumption of recording. Consequently, 
there may be some loss in the program be- 
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fore the record function resumes. The 
amount of program loss depends on the 
speed of the backscan /record operation. 
The length of time lost depends on the 
segments to be deleted from the tape and 
the specific VCR being used. For the typi- 
cal 30- second commercial, the loss 
amounts to 9 to 12 seconds, while for the 
less- frequent 2- minute commercial it 
would be 14 to 22 seconds. Beta machines 
generally execute the backscan /record 
operation faster than do VHS machines 
and, therefore, have less time lost on re- 
turn to program. 

Cited loss times are for programs that 
resume immediately following fade -to- 
black after the final commercial. Of 
course, with programs like mini -series 
that have identification tags, the loss time 
will be reduced or eliminated altogether. 

On occasion, the CommCutter might 
mistake a portion of program for a com- 
mercial and delete it. However, acciden- 
tal program deletions are claimed by Vidi- 
craft to occur only about once in every 50 
hours of recording. Furthermore, such 
occurrences average less than 60 seconds 
per incident. Finally, program losses due 
to both accidental deletion and return -to- 
program delay are claimed to average less 
than 60 seconds per recording hour. 

Programmed as a "thinking machine," 
the CommCutter will purposely over- 
shoot the start of any initial commercial 

The CCU -120's lab test scope photo 
shows color bars as composite video with 

the blackburst in lower trace. 

by a few extra seconds to be sure of suffi- 
cient coverage and then use this as a tape 
measure to zero in on the others. Should 
you make a programming error, the 
equipment will politely tell you about it. 
It may also wipe out film or program 
credits that appear to be commercials. 
End -of -tape automatic rewinds may also 
result in a minute or two of rerecording, 
but this condition seldom occurs. 

It should be obvious why the Comm - 
Cutter requires at least one microproces- 
sor to unattendly perform as it does to 
remove commercials. The combination 
of commercial cutter and timed recording 
capabilities makes this a very attractive 
addition indeed to any home video system 
in which a videocassette recorder plays a 
prominent part. 

Setting It Up 

Integrating the CommCutter into an exist- 
ing video system is the easy part. It consists 
basically of plugging in cables between 
your VCR and the CommCutter, plugging 
in and fastening in place the latter's infra- 
red emitter, and plugging in the ac line 
cord. This gets you ready for the harder 
part -programming the CommCutter. 

All connections from the CommCutter 
are made through clearly labeled jacks lo- 
cated on its rear panel. Included here are 
video input and output jacks, separate 
right and left pairs of audio input and 
output jacks, and the jack into which you 
plug the IR receptor. 

Coaxial cables are first connected be- 
tween your VCR's video and audio out- 
puts and the mating inputs of the Comm - 
Cutter. There are two audio cables for 
stereo operation. Only one cable is used 
in monophonic audio setups; it goes to 
the left mono channel on the rear of the 
CommCutter (the right channel is left 
open in this case). Next, the IR emitter 
cord is plugged into its connector on the 
rear of the CommCutter. After this, you 
peel away the paper that covers the emit- 
ter's adhesive surface and carefully at- 
tach the emitter to the VCR's IR receptor 
window, taking care not to block the usu- 
al signal path for the VCR's remote -con- 
trol transmitter. After plugging the 

CommCutter's line cord into an ac recep- 
tacle, you're ready to begin programming 
the accessory. 

Now comes the hard part. 

Programming The 
Thinking Machine 
Learning to program the CommCutter, 
like learning to use a VCR, is best accom- 
plished by using the equipment, exercis- 
ing each of its sophisticated functions and - 
features. The "thinking machine" offers 
lots of help along the way. If you really 
goof, there's a numbered table (the Help 
Message Table) on page 19 of the manual 
that accompanies the CommCutter that 
will relatively painlessly extricate you 
from just about any difficulty imaginable 
that results from misprogramming. And 
if all else fails, you can pick up the 
telephone and give Vidicraft a buzz. 

With your VCR connected to an out- 
door antenna or cable -TV link, with ap- 
propriate input to your TV receiver, set 
up for operation on channel 3 or 4 and 
you're ready to program the CommCut- 
ter. Before proceeding, however, you 
must disable any VCR lockout channel 
scheme. The CommCutter then takes 
over timing, command and commercial 
excising operations, with your VCR act- 
ing as a TV signal receptor and recorder 
and operating as a slave to another VCR 
or fresh signals directly off the air. 

You start programming by pushing the 
CommCutter's TIMER button, followed 
by pressing of the DAILY or WEEKDAYS 

buttons for daily or weekly unattended 
recording. Next, you key in the day of the 
week start and stop times and program 
length and whether or not you want to au- 
tomatically cut commercials from your re- 
cording(s). A CLEAR button permits repro- 
gramming in the event you make a mistake. 

Here's an example of the programming 
sequence. If the SELECT MODE LED is lit, 
you press the PROGRAM button, call for 
daymode (at which point the DAYMODE 

LED lights), and you choose daily or 
weekly recordings. The daily mode re- 
cords the same channel at the same time 
every day, the weekdays mode records the 
same channel and time Monday through 
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PRODUCT EVALUATIONS .. . 
Vidicraft CCU -120 continued 

Friday, and the weekly mode records the 
same channel and time on the same day of 
every week. Finally, there's a day mode 
that records only once on a day indicated. 
An ENTER button is then pressed to store 
your selections in the CommCutter's RAM 
memory bank and the day and time are 
set. While you're doing this, the Comm - 
Cutter asks you where to start, program 
length in minutes, stop time, channel, 
and whether or not to cut commercials. 

In effect, you have much the same 
scheme with the CommCutter as you 
have with a programmable calculator. 
But everything is logically in step, using 
"user- friendly" plain English prompts 
along the way with the CommCutter. 
Should you overlap two programs during 
the programming operation, the fluores- 
cent display will politely inform you that 
a conflict exists. 

When you've programmed the entire 
routine into the CommCutter, you have a 
final crack at correcting or adding to what 
you've done. The CommCutter asks 
REVIEW, CANCEL, MORE (the question 
mark is implied) in its display window. If 
all answers are NO, the display returns to 
standard time of day, the SELECT MODE 

LED lights, and all events that have been 
programmed into memory are awaiting 
final countdown to automatically acti- 
vate at the correct time and on the correct 
day. All you have to do at this point is sit 
back and enjoy the action. 

Some of the back and forth gyrations 
that occur during the record operation 
may appear to be strange, and to some- 
one who doesn't know what the Comm - 
Cutter is designed to do, as an equipment 
malfunction. On playback, you won't 

VCR Compatibility List 
At this writing, just a few of the many 
infrared wireless remote -controlled 
VCRs on the market can be controlled 
by the Vidicraft Model CCU -120 com- 
mercial cutter and event timer. Most or 
all are top -of- the -line models. Below 
are listed the currently supported 
VCRs. By the time you read this, 
though, more manufacturer names and 
models are almost certain to be added, 
perhaps even a few widely distributed 
less sophisticated models with more 
mundane features. 

Manufacturer Models 

Canon 
GE 
Hitachi 

Magnavox 
Panasonic 

Quasar 
RCA 

Sony 

VR-40/VT50 
ICVD4020X 
VT5P, VTI9A, VT34A, 
VT35A 
VR8440 
PV1720, PV1730, 
PV1780, PV6600 
VH5435, VH5747 
VGT650, VJP900, 
VKP900, VKT550, 
VKT945, VKT950 
SL2000, SL2700, SL2710 

notice anything amiss. Actually, you'll 
really be astonished at the smoothness of 
this interesting accessory's operation. 

Playback quality depends largely on 
the signal-to -noise (S /N) ratio, horizon- 
tal frequency response and operating 
condition of your videocassette recorder 
and the quality of the tape on which a re- 
cording has been made. If the picture 
quality in the long -play mode of your 
VCR is lousy to begin with, don't expect 
any improvement in quality on playback, 

since the CommCutter doesn't provide 
any signal processing. The S/N of most 
modern VCRs should be reasonable in 
any play mode, which is the strong point 
of this equipment. But high -frequency re- 
sponse will probably not exceed 2 to 2.5 
MHz at best, which is their weak point. 

The Bottom Line 
Knowing how a new product like the 
Vidicraft Model CCU -120 commercial 
cutter and event timer works usually satis- 
fies partial curiosity. Seeing the results 
usually does the rest. 

A great deal of work has gone into both 
the design and programming of Vidi- 
craft's CommCutter. It does what Vidi- 
craft claims and executes well in both tim- 
ing and erasure procedures. The 12- 

event, 9 -week programming capability of 
the CommCutter may be of considerable 
interest to many VCR owners if and when 
newer, less -flexible VCRs are added to 
the product's compatibility list. Vidicraft 
has announced that reprogramming up- 
dates will be made available to accommo- 
date future videocassette recorders. 

You may be wondering if the TV broad- 
cast studios can defeat a product like the 
CommCutter. The answer is yes, simply 
by adding some luminance and color to 
the black program -to- commercial transi- 
tion period. But the broadcasters aren't 
likely to act on this until products like the 
CommCutter become too numerous for 
them to dismiss. And they won't until the 
price drops substantially. For now, the 
Model CCU -120 has center court and has 
easily won the first round. -Stan Prentiss 

CIRCLE NO. 159 ON FREE INFORMATION CARD 

Computers 

CompuLogic RS -232 Interface Modification For TRS -80s 

If you have a Radio Shack Model III or 
4 that was orginally a cassette -based unit, 
it probably has had an RS -232 serial inter- 
face added. Perhaps, you've finally de- 

cided to join the world of telecommunica- 
tions between computers, and you now 
need to have the RS -232 interface for op- 
eration with a modem. Or maybe you 

have a serial device (such as a printer) and 
need a serial interface to drive that device. 
For whatever reason, when you finally 
decide you can't live without an RS -232 
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TRS -80 MODEL III 

TAS -80 Model 4 

RS-232 SERIAL INTERFACE 

MC DIFICATION KIT 

interface any longer, you'll discover that 
Radio Shack sells one for $100 plus instal- 
lation -but only if you haven't modified 
your TRS -80 in any way! 

There are other alternatives. You could 
build your own RS -232 interface, though 
you'd better know what you're doing! 
You could buy a parallel -to- serial con- 
verter "black box" for about $100 -and 
lose the use of your parallel port for your 
printer. Or you could get a product such 
as CompuLogic's "RS -232 Serial Inter- 
face Modification Kit" for less than $70. 

I took the latter path in order to use a 
Model III cassette -based system for 
telecommunications applications. My 
machine had two non -Radio Shack disk 
drives, disk controller and drive power 
supply added by a local non -Radio Shack 
dealer, causing local Radio Shack stores 
to balk at installing their RS -232 serial 
port add -on. That's when I remembered 
seeing CompuLogic's mail order ad that 
stated "non -technical people will find 
that installation is quick, straightforward 
and simple, requiring less than 15 minutes 
to complete." Figuring I could spare 15 

minutes, I ordered their RS -232 interface 
board. It came quickly. 

CompuLogic's Kit 
Though the word "kit" is used, the board 

is completely assembled. It measures 4 V2 " 

x 7 ". It is electronically and physically a 
direct replacement for Radio Shack's 
RS -232 board and is totally compatible 
with Radio Shack's hardware and soft- 
ware. The board uses 16 integrated -cir- 
cuit chips, and has a standard serial fe- 
male DB -25 connector at one end. Baud 
rates range from 50 to 19,200, and word 
length, parity and stop bits are under pro- 
gram control. The board may be used in 
either half -or full -duplex operation. 

Installation, however, does require dis- 
assembly of the computer cabinet. The 
board mounts inside the Model III or 4 on 
existing brackets; illustrated, detailed 
step -by -step mounting instructions are 
included, together with three cables and 
four screws. No soldering is needed. 

Installation of this interface will void 
your Radio Shack 90 -day warranty, so if 
your computer is still within warranty you 
may want to wait until the warranty pe- 
eriod has expired. The CompuLogic 
board itself is guaranteed for a full year. 

Nerve and Guts 
My computer was well beyond the guar- 
antee period, and I intended to install the 
RS -232 board myself. However, after 
reading the -instructions (which took 
more than 15 minutes right there!) I de- 

cided I didn't have the "nerve and guts" 
referred to in the Parts Checklist. I knew I 
had non -Radio Shack parts inside by 
Model III, and had a horrible feeling 
something wouldn't mate properly, so I'd 
better let an expert do it. I was right! 

CompuLogic's instructions are de- 
tailed enough if you have a pure Radio 
Shack unit. There is a clear illustration of 
the physical mounting area and the four 
pre- threaded spacers the board mounts to 
with the screws provided. There's an- 
other illustration showing the layout of 
the longest of the three cables, and how to 
put a "Z" bend in it. The instructions in- 
clude 16 numbered paragraphs, in small 
print. What made me hesitate, however, 
was that there were no schematic and no 
interface cabling or connector pin infor- 
mation. As it turned out, this would have 
been helpful, so I'm including some of 
this information in Fig. 1. 

Installation 
I made arrangements for Dan Strizich, 
Independent Technical Service (Canoga 
Park, CA), one of the few people around 
here willing to poke around the inside of a 
TRS -80, to install the CompuLogic inter- 
face for me. He estimated about an 
hour's work for $30. I brought the Model 
III over to his shop. 

Following the instructions, Dan re- 
moved the screws holding the TRS -80 
Model III together and got the cabinet to 
separate. He carefully lifted the top of the 
case, including the CRT, straight up until 
it cleared the back, then put it on its side 
and disconnected the cable to the main 
cabinet. That safely put aside, he turned 
the computer so the back faced him and 
(gasp!) disconnected the various cables. 

He removed a large metal panel cover- 
ing the main CPU board and then re- 
moved the entire board, just like the in- 
structions said. 

There were the four pre- threaded spac- 
ers, just like the instructions' illustration. 
Dan screwed the interface board to those 
spacers, with the DB -25 connector facing 
downward. Then he plugged one end of a 
dc Power Cabled (supplied) to connector 
P3 on the new board, with "the red wire 

(Continued on page 94) 
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What can you do 
Just about 

CIE can show you how. 
Computer technology. Satellite communications. 
Cable television. Cellular radio. Digital electronics. 
Robotics. Just a few of the hottest career areas 
in electronics. The ones everybody is talking 
about. The ones that are changing the way we 
live, the way we do business, the way we enter- 
tain ourselves. The best way to start a career in 
any of them? By learning the basic electronics 
theory and principles of how they work from CIE. 

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

methods of independent study without class- 
room sessions. 

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

Custom training 
equ :pment helps you learn. 
CIE believes in the importance of learning by 
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with e3 
anything 

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

Are you ready? 
If you're ready to do something now about your 
future, there's no waiting to enroll with CIE. Get 
all the information you need to enroll simply by 
calling us toll -free at 1 -800- 321 -2155 (in Ohio, 
1 -800- 362 -2105). Or mail in the handy reply 
coupon or card to Cleveland Institute of 
Electronics, 1776 East 17th Street, Cleveland, 
Ohio 44114. C112CI.E: 65 ON FREE INFORMATION CARD 

World Headquarters 
Cleveland Institute of Electronics, Inc. 
1776 East 171h Street Citr.l,And. Ohio 44",14 

1 1 Please send me your CIE Off -Campus Studies Catalog, 
including details about the Associate Degree program. 
I understand there is no cost for the catalog and a CIE 
representative may call, but there is no obligation. 

Print Name 

Address Apt. No 

City rate Zip 

Age Area Code /Phcne No 

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

(1 Veteran 1 Active Duty 

MAIL TODAY! MO-30 
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The Booming World 
Of Consumer Electronics 

A special report on the latest, tempting consumer 
electronic products that manufacturers recently 
unveiled to retailers 

Modern Electronics Editoral Staff 

Ele ;tronic products for the 
masses are largely introduced 
tc dealers twice a year at mas- 

sive trade shows produced by the 
Electronic Industries Association/ 
Consumer Electronics Group. The 
latest one, the 1985 International 
Winter Consumer Electronics Show, 
held in Las Vegas this past January, 
is the smaller of the two. But smaller 
is still plenty big, since more than 
1,400 e,.hibitors sprawled way past 

the giant Convention Center with 
nearly 75,000 sq. ft. more of display 
space than last year's winter show. 

Manufacturers' wares in every 
consumer electronics category you 
can name were displayed, as usual, 
competing for the attention of more 
than 100,000 attendees. Here are 
highlights of what was shown; you'll 
see some in the flesh by now at many 
local dealers. 

Video 

Video today means a lot more than 
TV receivers. It encompasses video- 

cassette recorders, satellite TV re- 
ceive -only earth stations, and com- 
puter monitors, as well. 

From our view, the video hit of the 
show was Mitsubishi's giant 35 " -di- 
agonal color TV set, the largest home 
CRT ever offered. Its screen dwarfs 
the 25 "CRTs with 80% more viewing 
area. Yet its 22 " depth, aided by 
110- degree deflection, compares fa- 
vorably with a 25 " counterpart's 24 " 

depth. The big tube weighs 1101ós., 
twicethat of a 25 "one, and requires a 
husky 30 kV of high voltage. 

The picture it produces is stunning- 
ly good, even though a brightness 

www.americanradiohistory.com

www.americanradiohistory.com


"There were TV sets for every taste" 

level of 170 ft. lamberts is below a 
25- incher's 210 fl _ A laminated face- 
plate for better implosion- proofing is 
responsible for this. You'll not notice 
the difference, really, since contrast 
and color -levels are so much better 
than that of projection TV sets, and 
the impact of such a big screen that 
can be seen well from any angle in any 
lighting environment is so great. 

The model is deluxe all the way, 
with built -in stereo TV broadcast re- 
ception, a four -speaker sealed- encio- 
sure system, RGB input, video and 
stereo inputs and outputs, and other 
goodies. Expected retail price is 
around $3,500. 

The great variety of video products 

unveiled underscored the power of 
visual electronics entertainment. 
There were TV sets for every taste. 
Tiny ones with 2 "- diagonal CRTs 
were in evidence, for example, with 
Sony leading the way with its black - 
and -white Walkman portable. Mag- 
navox expanded its line with a 1 lb., 2 

oz. Escort model with a suggested re- 
tail price of $160. Sinclair countered 
with a flat -screen pocket TV that 
weighs only 9'h oz. Its 5'h " x 3'h " 

1 "dimensions are aided by the use 
of a Lithium Power Card instead of 
conventional batteries. Epson and 
Casio had on display 2 " color TV 
portable receivers. 

Many companies added TV models 

with 26 " "full square" CRTs, as well 
as incorporating stereo TV sound in- 
to new models. Second -language 
programming capability is another 
feature included with some new TV 
receivers. Zenith introduced the first 
video receiver to incorporate a built - 
in teletext decoder, its Omni Series 
Component Receiver, Model CTG- 
2083R. It's ready for the text and 
graphics of North American Broad- 
cast Teletext Standard transmissions 
on its 20" screen ... when it'll hap- 
pen, though, is anyone's guess. Com- 
bination video /audio systems, some- 
times called "component TV" and 
sometimes not, were spotted among 
all the products displayed, too. 

VIDEO GLIMPSES 

Some newly introduced video products are highlighted in 
these photos. Clockwise, Magnavox's "Escort" super - 
portable TV receiver leads off. Weighing only 1 lb. 2 oz., 
it has a 2 "- diagonal viewing screen. Next is Akai's new 
PS -V2OU Audio.' Video Processor, that has everything 

< , rs is .no. 
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you want to enhance your video recordings, from coloriz- 
ing to A/V fading. Following is Polaroid's new 8 -mm 
camcorder, docked in its playback deck, ready to roll on a 
TV set. Finally, there's Winegard's satellite TV dish, 
weighing only 47 lbs., that's designed for quick set -up. 
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"Super video is coming up with 20% better resolution" 

Videocassette recorders were at the 
Show in force, of course. Here, too, 
the choices were mind boggling. 
Two -head to six -head machines; top - 
load and front -load machines; VHS, 
Beta, and 8 mm; portable types 
galore, with VHS 20 -min. cassette 
and newly introduced full- size -cas- 
sette camcorder units for all -in -one 
one -the -run video taping. Then there 
are hi -fi sound types in VHS and Beta 
format, and stereo machines. Do you 
want noise -reduction functions or, 
maybe, a character generator with a 
video camera? There is seemingly no 
end to extra features that are avail- 
able in the world of video -if you're 
willing to pay for them. 

Hi -fi stereo sound with video 
started with Beta, with VHS ma- 
chines just now catching up in tech- 
nology with actual product. Now 
Beta format has dropped another 
gauntlet with the introduction of 
"hi -fi video" that reportedly will be 
available in winter '85. The Super 
Beta system is said to produce 
300 -line horizontal resolution, which 
is a 20% improvement. 

Not to be upstaged for too long by 
Kodak, Polaroid entered the 8 -mm 
home video system arena with an 
under -4 1/2-lb. lightweight that uses a 
solid -state charge -coupled device 
(CCD) for image sensing. In com- 
bination with its playback deck sys- 
tem, a mere $1,650 takes it all. The 
company also announced a line of 
videocassette tapes. 

And, of course, there were video 
accessories wherever one turned. 
These included some video signal 
transmitters that can transmit a VCR 
signal to other TV receivers in the 
area without running any cables 
around the house. One such system 
was aptly named, Rabbit. Consisting 
of two compact modules (for $100), 
one for transmit and one for receive, 
the company uses the theme, "The 
VCR Multiplying System," in its 
promotional brochure. 

TV satellite earth stations came in- 
to their own at this event, with more 

than a score of exhibitors showing 
off their products in and outside the 
convention's buildings. Remote con- 
trol features were big, as were smaller 
antenna dishes that went down to six 
feet; still plenty big. Perforated 
antennas were offered, too, which 
would make it easier for self- installa- 
tion work. There was even a product 
to enable people to transmit video, a 
100 -mW vhf to 2.3 GHz microwave 
up- converter from Galaxy Elec- 
tronics. The $495 product is said to 
have a range of up to one mile. 

Taken as a whole, the video prod- 
uct lineup should make it very diffi- 
cult for dealers to pick and choose 
which ones to carry in their store, as 
well as challenging consumers trying 
to make a buying decision. Too much 
isn't always a good thing. 

Audio 
Audio products, like video products, 
have a breadth and depth that can be 
equally confusing to a prospective 
buyer. The leading light among 
audio products was clearly the CD 
player, whose 4.7 "- diameter disc is 

read by a laser -beam. Digital audio 
compact disc titles have grown to the 
point where one now has a wide 
choice of albums. (For a list of all 
Compact Disc recordings available in 
the U.S. through 1984, send a 
71C-self-addressed envelope to The 
Compact Disc Group, c/o Expose, 
30 E. 23rd St., New York, NY 
10010.) A smattering of conventional 
tonearm /platter and linear- tracking 
players were displayed, too. 

The CD players were touted as 
"Third Generation" or "New Gen- 
eration"; some claimed that over - 
sampling at 88.2 kHz reduced phase 
distortion, while others issued claims 
for special error -detection circuits. 
Then there were extra features, such 
as: wireless remote control, visible 
disc loading through a prism mirror, 
fluorescent graphic display ... and 
price. The latter is lower, some of 
them being in the range of top -qual- 
ity conventional record players. 

WNW 

As usual, audio products were well 
represented at the Show. CD players 
had more convenience features than 
ever, such as Technics' multi-func- 
tion remote controller for its New 
SL -P3 player. Below it are Ohm 
Acoustics' distinctive Walsh -3 
speakers, a lower -cost version of the 
company's award- winning Walsh -4s. 
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" `Digital Ready' was an omnipresent audio theme" 

AUDIO GLIMPSES 

From the top, you see Acoustic Researchs' updated version of the vener- 
able AR turntable. Under this is Revox's B215 cassette deck, with control 
functions galore, including automatic level set and fade in /out. Lastly is 
Mura's miniature portable, smaller than a pencil in length, featuring 

swing -out speakers for home stereo use. 

There was even a multi -play CD 
machine from Technics, which loaded 
51 CDs at a time, with an option that 
permits programming for up to 251 
discs. Great for anyone wishing more 
than 71 days of continuous music! 
But the traffic -stopper was Sony's 
portable CD player, hardly bigger 
than the Compact Disc itself. A 
pitchman demonstrated it, while 
models were set up with headphones 
for show -goers to try the machine out 
for themselves. One attendee lifted 
up the player while wearing head- 
phones and shook the diminutive 
machine violently. "It skipped!" he 
exclaimed derisively. 

An enormous assortment of audio 
components was at hand, among 
them, high -power amplifiers, inte- 
grated amps, FM tuners, receivers, 
and one -brand rack systems. 

Alpine introduced "holophonic- 
ally recorded" tape, which has a sug- 
gested selling price of $9.95. It's be- 
ing touted as the most accurate repro- 
duction of the human listening ex- 
perience. Recordings encoded with 
Holophonics are decoded with some- 
thing everyone has, says the com- 
pany's executive VP, Reese Haggott 
-the brain! Carver Corp. exhibited 
its hologram audio electronic corn - 
ponents, too as well as its innovative 
Carver receiver that boasts an FM 
noise -reduction system. 

A noticeable theme carried by 
some audio equipment makers was, 
"Digital Ready!" or words to that ef- 
fect, in an apparent effort to trade on 
the Compact Disc's improved per- 
formance as compared to analog rec- 
ord- playing equipment. NAD's new 
Model 7130 receiver, for example, 
carries an "overload- proof" Com- 
pact Disc input that supplements a 
separate Aux input. Revox, in turn, 
introduced its $1,600 B285 receiver, 
which is cited as having the power 
and headroom needed for optimum 
performance of Compact Discs. Ken - 
wood's 150- watt /channel KA- 
1100SD, too, has a separate Aux in- 
put for CD players that's front -panel 
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"Kahn/Hazeltine battles C -Quam for AM Stereo crown" 

switchable so that the CD signal by- 
passes a subsonic filter. 

Technics displayed three new re- 
ceivers that can accept an optional 
stereo television adapter, as well as 
featuring simulated stereo sound 
capability to enhance mono TV 
sound signals without the decoder. 
Pioneer, too, introduced receivers 
that offered features beyond audio, 
emphasizing their "video readiness." 
Its new SX -V300 and SX -V200 re- 
ceivers, 45 watts /channel and 30 
watts /channel, respectively, provide 
simulated stereo output from a 
VCR's mono input signal, control fa- 
cilities for two video units, and on the 
SX -V300, automatic reduction of 
tape his from video sources. 

For creative audio enthusiasts, 
Technics showed its 8 -lb. SV -100 
portable audio processor that en- 
ables the user to make digital record- 
ings that are played on a VHS video 
recorder. It's priced at $900. Pioneer 
featured a "sound creating system," 
Model SC -55, for $1,600. It contains 
a 70- watt /channel amplifier with a 
host of inputs from phono to Mic/ 
Guitar; separate mixing faders; echo; 
rhythm; Mic Input equalizer, simu- 
lated stereo, and other facilities. Ad- 
ditionally, it has an AM /Stereo FM 
tuner; belt- driven turntable with a 
high- output moving -coil cartridge; a 
double cassette deck that has sound - 
on -sound recording, synchro start, 
pitch control, random auto edit, and 
music search, among other features; 
a 7 -band equalizer; three -way bass - 
reflex speaker systems; and a rack 
with two drawers to hold up to 60 
cassette tapes, a mic holder, and roll - 
about casters. 

Personal stereos -those tiny, 
lightweight, go- anywhere receivers 
commonly used with headphones 
while walking or jogging along - 
abounded. A new twist among this 
popular breed of entertainment elec- 
tronics was Mura's Model S -1. The 
$39.95 miniature receiver features 
two fold -out speakers, converting it 
into a "home" stereo entertainment 

center that can also accommodate a 
cassette player. 

New cassette decks were in full 
bloom at the Winter CES, as well. 
They ranged from modestly priced 
ones, such a four new decks intro- 
duced by Sherwood Electronics that 
ranged in price from $159.95 to 
$249.95, with the top one featuring 
synchronized dubbing start, front - 
panel mic mixing, auto reverse, bi- 
directional cue and review, to ultra - 
sophisticated ones such as Revox's 
$1,400 B215. The Swiss -made ma- 
chine incorporated every feature im- 
aginable, and then some. For exam- 
ple, recording levels are set by the 
touch of a button (source -signal 
peaks are sampled); optimum re- 
cording biases for six different tape 
formulations are set automatically; a 
wireless remote device controls func- 
tions; elapsed time is accurately cal- 
culated and displayed with accuracy 
to four seconds; in addition to Dolby 
B and C noise -reduction circuits, the 
B215 incorporates the Dolby HX 
Professional systems; four dc motors 
are used; and fading in and out to a 
preset level. 

Technic's new $480 Model RS -B85 
also features three noise -reduction 
systems: Dolby B and C and dbx. 
Among its other features the deck in- 
cludes three tape heads. 

In the speaker arena, Acoustic Re- 
search introduced its new Connois- 
seur Series, three speaker system 
models ranging in price from the 
floor -standing Model 30s at $230 
each to $160 and $125 each for 
smaller models. All feature a new 
1 " -dome driver. A $50 pedestal was 
introduced for use with Models 19 

and 20 speaker systems. Ohm 
Acoustics debuted its Walsh 3 

speaker system, a lower -priced ver- 
sion of its top -of -line Walsh 4 model. 
It's rated at 200 watts rms on music, 
and measures 36'1 "H x 13'1 "x 
13'1 " at its base, tapering to 
10'1 "x101 "at top. 

For real audio buffs, Nikko intro- 
duced its new Labo Crossover Net- 

work D -403. The channel dividing 
network has a 22 -point crossover, 
double midranges, four variable level 
controls, and 2 -point variable gain at 
12 dB and 18 dB for stereo or three - 
way mono versatility. 

Autosound 
Autosound has been a hot product 
area for some time. It's sizzling more 
than ever now. There's still plenty of 
product jockeying on this track, 
though. For example, DAT (digital 
automobile tape) is on the horizon, 
while competing super -sound Com- 
pact Disc auto players are already 
entering the marketplace. 

Then there is stereo AM! The per- 
ception around town is that Moto- 
rola's C -Quam stereo system is win- 
ning hands down, with another entry 
in the market free -for -all, the Kahn 
system (licensed to Hazeltine) run- 
ning a poor second. 

True, there are probably some 185 
AM broadcast stations around the 
country transmitting C -Quam AM 
Stereo, while Kahn -system users 
seem to be edging up toward 100. 
Furthermore, major automobile 
manufacturers, including GM, are 
marketing AM stereo radios that in- 
corporate C -Quam for their '85 mod- 
els. With some investigation, how- 
ever, Modern Electronics learned 
that the AM- stereo picture is quite 
different than it appears. Motorola's 
fine press efforts notwithstanding. 
For instance, stations employing the 
Kahn system have a greater listening 
audience than Motorola- equipped 
stations do. In Metropolitan New 
York, for example, the Kahn AM 
stereo system is used by key stations 
WQXR, WNBC, WABC, and 
WHLI. In contrast, the C -Quam AM 
Stereo system is transmitted by 
WPAT. Similarly, Kahn has cap- 
tured the major AM radio stations in 
Los Angeles, San Francisco, and 
Chicago, to name just a few big -pop- 
ulation areas. 

At the Show, some car -radio mak- 
ers announced new models that in- 
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"More car Compact Disc players bow" 
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Car stereo listeners get another boost with 
the following new equipment: Harman/ 
Kardon's $295 CA240 40- watt /channel 
(into 4 ohms) audio power amplifier. Pic- 
tured under it is Kenwood's unusual 
7 -band graphic equalizer, KGC9400, 
which features a memory function to recall 
desirable equalization for particular music 
recordings. Pioneer brings CD playing to 
automobiles, while Blaupunkt introduces 
a shift- stick -like 5 -band equalizer /speaker 

controller, the Model BEQ65. 

corporated the C -Quam AM stereo 
system. But other companies, such as 
Sony and Sansui, use a system that 
automatically decodes any of the in- 
coming AM stereo transmissions. A 
wiser approach, it would seem. This 
gives the end user more stereo bang 
for the buck. 

Interestingly, Kahn is now mail -or- 
dering a product called "The Secret," 
which automatically switches an AM 
radio to the appropriate AM stereo 
decoder mode (Kahn /Hazeltine, 
Motorola, and Harris systems). Re- 
tail price of the add -on, which re- 
quires making a few solder connec- 
tions, is $36.60 plus $1 S &H (Kahn 
Consumer Products, 425 Merrick 
Ave., Westbury, NY 11590). So FM 
watch out, especially since the band- 
width potential of AM is much great- 
er than supposed. Indeed, some car - 
radio makers with AM stereo provi- 
sions have dual- bandwidth switches: 
8 to 10 kHz and 4 to 5 kHz. Expect 
this switching to be done automatic- 
ally at some future time. 

Among the exhibitors featuring 
Compact Disc players in their line for 
use in automobiles were Yamaha, 
Mitsubishi Car Audio, Pioneer Elec- 
tronics, and Sony, to name a few. Ya- 
maha's model won't be available un- 
til the end of '85, though, since the 
company feels that car CD players 
are not here yet, but are on the way. 
Nevertheless, the prototype unit held 
interest in terms of what's coming up 
next year. The player used a plastic 
carrier that holds the Compact Disc 
for sliding into a loading slot. A shut- 
ter built into the cartridge carrier 
opens up to allow the player's laser 
beam to track the disc. According to 
Yamaha, this method protects the 
disc and the player from "contami- 
nants" and makes it easier for a driv- 
er to load a disc. Naturally, it has a 
floating suspension system to isolate 
the bumps and vibrations that will 
occur in a moving car. 

(Continued on page 93) 
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IF YOU WANT TO GET 
YOU HAVE TO GET INTO 
Learn PC Servicing By Building Your Own NTS /HEATH HS -151 
Desk-Top Computer, Circuit -By- Circuit 

NTS Intronic Home Training 
Takes You Below The Surface 

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

A Career in 
PC Servicing 

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

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

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

versatile ever offered in any home training 
program. Check the advanced features 
listed below: 
1. 128 KB RAM user memory on board, 
expandable to 640 KB 

2. 16 -bit 8088 Microprocessor accepts 
advanced software, speed's word pro- 
cessing; also allows selection from the huge 
library of IBM software. 
3. 5.25 -inch floppy disk drive, double 
density, IBM formatted, stores up to 360 KB. 
(Expandable to dual disk drive, and optional 
10.5 MB hard -disk drive.) 
4. MS -DOS operating system, IBM compati- 
bility, make a wide choice of software 
programs available. 
5. Four open IBM -compatible slots provide 
for future expansion, printer, modem, etc. 
Will accept most peripheral boards designed 
for IBM -PC. 

6. Two video outputs for color or mono- 
chrome display monitor. Your NTS course 
includes a high resolution monitor displaying 
80 characters by 25 lines, or graphics. 
7. Editing capabilities help you insert or 
delete characters and lines, erase, jump or 
smooth scroll, etc. 

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

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

The NTS /HEATH HS-151 PC completed, includes 
monitor and full- function keyboard with calculat, 
style keypad, and typewriter format. 
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INTO PC SERVICING 
A MICROCOMPUTER 

The student Ggéms to usa test equipment such as a 
digital probe a digits! multin *ler to check circuits 
and measure colt s. Lesson's-and current texts 
round out the entire m, emphasizing practical 
applications a theories princlpl)s,l 

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

NTS COURSES COVER MANY 
AREAS OF SPECIALIZATION 
IN ELECTRONICS: 

Robotics: Build the NTS /HEATH Hero 1 

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

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

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

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

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

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

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

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

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

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

NATIONAL 
TECHNICAL 
SCHOOLS 

TECHNICAL TRADE TRAINING SINCE 1905 
Resident and Home -Study Schools 

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

"Digital" Color TV Arrives! 
Toshiba's newly introduced digital color TV 
receiver /monitor spearheads a new video product 
breed that offers insetting of a second video source 
on the screen and other special features 

By Stan Prentiss 

Now that digital color TV re- 
ceiver /monitors are coming 
into the U.S. consumer mar- 

ketplace, home video is poised for a 
whole new concept in video enter- 
tainment and information process- 
ing. If yours is one of the growing 
percentage of U.S. households that 
are supplementing their standard 
broadcast TV and cable fare with 
other program sources that demand 
more performance from your receiv- 
er, you're a good candidate for the 
new digital sets now beginning to ap- 
pear on dealer shelves. One such re- 
ceiver /monitor is the Toshiba Model 
CZ2094 examined here. 

The result of a cooperative effort 
between Toshiba Corp. of Japan and 
ITT Intermetall GmbH Semiconduc- 
tor Group of West Germany, the 
Model CZ2094 has finally broken the 
30- year -long monopoly analog re- 
ceivers have held. Surprisingly, the 
Model CZ2094 isn't the usual unfin- 
ished product rushed to dealer 
shelves simply to be the first in circu- 
lation. It's actually a very complete, 
finished product and a worthy fore- 
runner of the new generation of so- 
phisticated color TV receiver /moni- 
tors. It has practically all of the best 
digital and analog features currently 
available, more by far than are ob- 
tainable with any analog set currently 
on the market. Though its price is 

rather steep at $1199, it's not unrea- 

sonable, considering the level of per- 
formance and sophistication it offers. 

This set's standard features are 
sure to bring a gleam to the eyes of 
committed videophiles and monitor 
users. Topping the list are a Picture 
In Picture (P.I.P.) feature that places 
a window in the main picture area in 
which can be seen a second picture 
(either in full action or freeze -frame 

still), located and sized as desired; 
two different RGB (red /green /blue) 
inputs for high -resolution text and 
graphics displays from computers; a 
BTSC /dbx multichannel sound pro- 
cessor; and a bevy of video and audio 
inputs and outputs. Its 19 "FST (Flat- 
test Squarest Tube) Blackstripe pic- 
ture tube is designed to provide a 
wide viewing angle with minimum 

32 / MODERN ELECTRONICS / April 1985 

www.americanradiohistory.com

www.americanradiohistory.com


corner cropping and picture distor- 
tion. On- screen alphanumeric and 
bargraph displays show operating 
conditions at a glance. 

A pair of specially designed rectan- 
gular speakers are built in and driven 
by a resident stereo power amplifier. 
Terminals and a switch on the rear of 
the cabinet permit external wider - 
range speakers to be connected to the 
receiver /monitor and switched in to 
provide fuller, richer sound. Finally, 
supplied with the Model CZ2094 is a 
very sophisticated 32 -key infrared re- 
mote control transmitter that gives 
you full control over the receiver/ 
monitor's functions. 

Measuring 19'1/6"H x 18% "W x 
18 % "D, the Model CZ2094 is pro- 
moted as a tabletop /portable receiv- 
er /monitor. While its dimensions 
may qualify it as a portable, its al- 
most 62 -pound weight doesn't exact- 
ly make it easy to lug from one loca- 
tion to another -no matter how 
many carrying handholds are molded 
into its elegant brushed -silver and 
black plastic enclosure. 

General Description 
Externally, the Model CZ2094 re- 
sembles most of the traditionally an- 
alog color TV receiver /monitors in- 
troduced into the marketplace during 
the past few years. Were it not for the 
DIGITAL legend screened onto the pri- 
mary control panel, a casual buyer 
might not even be aware that this set 
contains the latest in video circuit 
technology. 

Like other receiver /monitors, the 
front of the Model CZ2094 is domi- 
nated by its 20 " ultrarectangular bi- 
potential edge -to -edge focusing 
Blackstripe picture tube. This tube 
appears to have a 90 ° deflection an- 
gle and a warm 9000 ° Kelvin color 
temperature. It also has a much flat- 
ter and squarer screen to provide a 
wider viewing area with less picture 
distortion and corner cropping. With 

Toshiba Model C72094 Laboratory Analysis 
Ac operating range 
Power drain at 117 V ac (with input signal) 
Voltage regulation (100 to 130 V ac) 

low voltage 

high voltage 
Tuner /system sensitivity 

vhf channels 4/12 
uhf channels 15/60 

Agc swing (before distortion) 
Dc restoration 
CRT color temperature 
Luminance /chroma S/N 
Convergence 
Barreling /pincushioning /flagwaving 
Staircase linearity 
Horizontal resolution 

through r -f input 
through baseband video input 

Vertical resolution (picture center) 
Stereo separation 
Adjacent -channel separation 
Audio response 

at baseband 
through built -in speakers 

90 to 130 V ac 
81 to 85 W rms 

134.1 to 134.4 V (99.801o) 

14.7 to 14.8V(99.30/o) 
28.4 kV (100010) 

-4 / -9dBmV 
-8 / -8dBmV 
59 dB 
90.8% 
9000 °K 

43/43 dB 
99.9Wo 

none 
slight black compression 

4.2 MHz 
5.13 MHz 
450 lines 
>40 dB 

22 dB 

>100 kHz 
variable, - 12 dB at 10 kHz 

Test Equipment. Tektronix Models 7L5 and 7L12 spectrum analyzers; Hameg Model HM605 oscilloscope; 
Telequipment Model D66 oscilloscope (modified); Sadelco Model FS -3D VU field -strangth meter; Data 
Precision Models 245, 945 and 1750 multimeters; B &K- Precision Models 1260 and 1250 NTSC colorbar/ 
multiburst and 3020 sweep function generators; Sencore Model VA 48 video analyst (modified) and PR 57 
Powerite; RCA VGM2023S TV receiver /monitor. 

the receiver using a digital comb filter 
and the picture tube featuring a finer 
pitch shadow mask, the screen can 
display 2000 characters when the 
monitor function is driven from an 
RGB input. A smoked tinted glass 
faceplate, designed to minimize re- 
flections and enhance picture con- 
trast, can be removed is desired. 

All local primary controls and the 
stereo speakers are located in a pedes- 
tal -like base upon which the picture - 
tube assembly sits. The base gives the 
appearance of being a completely 
separate unit but is actually an inte- 
gral part of the set's cabinet. 

On the primary control panel are 
the remote -control receptor and nine 
light -touch pushbuttons. Three of 
these, clustered horizontally in a row 
and labeled RGB, VIDEO and TV, serve 
as the source selector for the system. 
Local channel selection and volume 
level are set by pressing either end of 

the VOLUME and TUNING bars, which 
activate up (right) and down (left) 
scanning. The POWER pushbutton 
key is set off by itself. Following the 
trend for most top -of- the -line (and 
many medium- priced) TV receivers 
today, the Model CZ2094 has no ro- 
tary -type primary controls. 

So far, all the primary controls are 
self -explanatory, but the final but- 
ton, labeled EJECT, needs some ex- 
planation. Pressing the EJECT button 
causes a door below the primary con- 
trol panel to pop open and drop 
down to provide access to the secon- 
dary controls located on a panel in- 
side the Inner Control Box. These 
controls carry such legends as STR /L2, 
MONO, RGB HORIZONTAL POSITION 

LEFT and RIGHT, RGB CONTRAST UP 
and DOWN, CONT 1 and 2 UP and 
DOWN, RESET, channel programming 
ADD and ERASE, memory NORMAL/ 
PROGRAMMING, and NORM /CATV 

April 1985 / MODERN ELECTRONICS / 33 

www.americanradiohistory.com

www.americanradiohistory.com


Put a picture within a picture ... move it to any corner 

The smaller PIP picture can be sized 
to be % or' /, 6 the size of the main pic- 
ture and can be positioned in any of 

the four corners of the screen. 

band switching. Enumerating the 
control complement here isn't meant 
to give you a blow -by -blow rundown 
on how the set is used, but to show 
you the level of sophistication built 
into the Model CZ2094. The manual 
that comes with the receiver /monitor 
gives full details on what these con- 
trols are and how to use them. Also 
on this subpanel are VIDEO /AUDIO IN- 

PUT 3 and TV VIDEO /AUDIO OUTPUT 
jacks. 

Local sound is generated by a pair 
of flat, rectangular two -way speaker 
drivers located on either side of the 
control panel. These drivers consist 
of 2 "x4" woofers with 0.8 "- square 
tweeters mounted on their frames. 
The arrangement is designed to pro- 
vide better -than -avrage local stereo 
sound reproduction. However, for 
viewers who want fuller, richer 
sound, external wide -range speaker 
systems can be switched in and driven 
by the 5- watt /channel stereo amplifi- 
er built into-the Model CZ2094. 

The control lineup provides plenty 
of latitude for performing all neces- 
sary programming, except for setting 
a sleep timer and adjusting the PIP 
feature. However, more controls are 
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located behind another cabinet door. 
These provide the means for setting 
PIP contrast, brightness, tint, and 
color. The sleep timer is set with the 
remote controller. 

The rear subpanel of the Model 
CZ2094 isn't like anything you might 
expect for a color TV receiver /moni- 
tor . Contained here are the usual 300- 
ohm UHF and 75 -ohm coaxial VHF 

antenna input connectors. In addi- 
tion to these, there are push -type 
speaker- output terminals, each clear- 
ly labeled according to phase and 
with the "hot" ( +) terminals col- 
ored red, designed to accommodate 
high- efficiency 8 -ohm external 
speaker systems. Alongside the exter- 
nal speaker terminals is a slide switch 
that in one position switches in the in- 
ternal speakers and in the other se- 
lects the external speakers. 

On the rear subpanel you'll also 
find three sets of audio and video 
jacks that permit up to three program 
sources (VCR, video disc and video 
game console, for example) to be 
connected to the receiver /monitor. 
The two sets of video outputs facili- 
tate video /audio tape dubbing. To 
the right of the jack cluster are the 
21 -and 8 -pin RGB connectors that are 
used for computer monitor applica- 
tions, while below there are a pair of 
push -push button switches labeled 
VCR. One switches between VCR and 
TV horizontal afc, the other between 
VCR and TV chroma. 

Tuning in the Model CZ2094 is ac- 
complished all- electronically with an 
all- channel phase -locked -loop (PLL) 
controlled frequency- synthesized 
tuner. This tuner can be set to bring in 
any of 139 channels in the vhf, uhf 
and cable midband, superband and 
hyperband ranges. As each channel is 
selected, its number appears in a 
green- bordered, back -background 
window on the CRT screen. This is 

followed about two seconds later 
with an on- screen bargraph -like dis- 
play of mono or stereo sound level. 

The same occurs for videos 1, 2 and 3, 
except that the sound level is not dis- 
played. 

Toshiba's P.I.P. (Picture In Pic- 
ture) feature is unique to digital re- 
ceiver /monitors. Activating this fea- 
ture lets you put on the screen a win- 
dow through which you can view a 
video source other than the one 
you're presently watching. This win- 
dow can be located in any one of the 
four corners of the screen. Further- 
more, you can adjust the size of the 
window so that it occupies either 'A 

or %6 of the screen area. On top of all 
this, you can have the window dis- 
play full action or a freeze -frame still 
picture. This last is another feature 
that can be obtained only with a digi- 
tal monitor /receiver. 

There are 32 calculator -like keys 
on the digital Comput -R -Tune ran- 
dom- access remote -control transmit- 
ter supplied with the receiver /moni- 
tor. Anything you want to and can do 
with this system can be accomplished 
with a light press on one or more of 
the controller's keys. 

As you use the remote controller's 
velvety smooth keys, you'll become 
familiar with such terms as PIP, 
QUAD, SOURCE, SWAP, STILL, RGB, 

CONT -1, CONT -2, STR /L2, TIMER, and 
all the usual video and audio pro- 
gramming controls. You already 
know what PIP stands for. STR /L2re- 
fers to stereo sound, QUAD stands for 
quadrant or quadrangle and desig- 
nates PIP placement on the screen, 
while SOURCE can be either from a 
video (baseband) input or from off - 
the -air programs. SWAP swaps the 
PIP and main pictures on the screen, 
STILL displays a freeze -frame picture 
stored in memory in the stop mode 
(like with a VCR, only better), and 
TIMER can automatically turn off 
(but not on) the receiver after any 
preprogrammed period of up to 180 
minutes. Finally, CONT -I controls 
bass, treble and stereo separation 
and causes a moveable bargraph 
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... adjust its size ... choose freeze-frame or action 

AUDIO 

(NEW FEATURE) 

MF MURO 

PICTURE 
TUBE 

TUNER SOURCE 
SELECT 

IST & 2ND 
VIDEO 

SWITCH 

In this simplified block diagram al' 
the Toshiba .Model CZ2094 color re- 
ceiver/monitor. the digital elements 
are .shown inside, the dashed boxes. 

scale to be displayed on- screen as you 
adjust, while CONT -2 does the same 
for color, sharpness, brightness, tint 
and contrast. If all this seems like too 
much to digest at one sitting, how- 
ever, you have the option of hitting 
the RESET key on the controller to call 
up the factory -preset parameters so 
you won't have to do without your 
viewing. 

Two series -connected AAA cells® 
provide the 3 -volt dc power required 
for operating the hand -held remote - 
control transmitter. The controller 
measures 511 "L x 2' /a "W x %"D and 
is housed inside a charcoal- and -silver 
plastic box that matches the colora- 
tion of the receiver /monitor. 

The green- bordered, black -back- 
ground window that appears on- 
screen serves as a status display. It's 
called up whenever a status function 
key on the remote controller is acti- 
vated. These conditions range from 
channel number to source selected to 
picture condition to sound level dis- 
plays in alphanumerics or bargraph 
format. They remain on- screen for as 
long as it takes to complete program- 
ming and can be recalled at will sim- 
ply by tapping the appropriate keys 
on the controller. 

Theory Of Operation 
There's no way we can include a pre- 

LDIGITALIZED 
CIRCUIT 

HOR 
OUTPUT 

cise block diagram or schematic of 
Toshiba's Model CZ2094 color TV 
receiver /monitor. Even if we had the 
space for them, they just aren't avail- 
able at this time. However, we can of- 
fer a reasonable working description, 
using the block diagram of ITT's 
Digit 2000 system, which is basically 
similar to the Model CZ2094, though 
if offers more features to satisfy a 
wider international market (see large 
block diagram). Devices not current- 
ly in the U.S. digital sets include the 
SPU2220 SECAM chroma proces- 
sor; TPU2700 teletext processor; 
VPU220 video processor; DPU2500 
deflection processor; CCU2000 /2030 
central controls; ADC2300 and APU 
audio A/D (analog -to- digital) con- 
verter and processor; and VCU2100 
video codec. Though a CVPU NTSC 
comb filter isn't included in the dia- 
gram, it is most definitely a part of 
the U.S. version, as is the APC2230 
automatic picture (fleshtone) control 
on certain future models. 

Action beings with the infrared 
pulse -code transmitter sending out 
10 -bit words that are usually separat- 
ed into 4 to 6 bits, or 16 addresses and 
64 commands. An RC oscillator does 
the job adequately here, since the re- 
mote receiver measures start and 
data -pulse intervals and stores them 
for later time -slot comparison and 

first data pulse recognition to estab- 
lish time synchronization. 

Central Control Unit. The CCU 
2000/2030 receives channel- selec- 
tion, volume, brightness, color, vol- 
ume, tone, etc., information and de- 
velops a frequency- synthesized PLL 
tuning system that has a 62.5 -kHz 
resolution. The CCU communicates 
with digital signal processors for 
video, audio and deflection, via the 
serial IM bus and the MDA 1024 -bit 
EEPROM. The MDA has sufficient 
memory to store 30 TV channels, pre- 
ferred settings for audio and video, 
and preprogrammed factory align- 
ment information. Both ICs contain 
an 8 -bit 8045- family microprocessor 
with differing RAM and ROM capa- 
cities, the larger being the CCU2030. 
Crystal- controlled clock frequencies 
range between 3.5 and 4.6 MHz, de- 
pending on the system. 

Video Codec. The VCU2100 con- 
verts video analog information to 
digital form and then back into ana- 
log form and includes two video am- 
plifiers, a noise inverter, one D/A 
converter for luminance, two D/A 
converters for chroma, one RGB ma- 
trix, three RGB output amplifiers, 
and programmable auxiliaries for 
blanking, brightness adjustment, 
picture (position) alignment, and 
beam -current limiting. For U.S. 
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NTSC receivers, the VCU is replaced 
by a pin -compatible CVPU2210 
comb -filter processor that has better 
video specifications. There are also 
brightness adjust and automatic 
black and white balance controls and 
beam -current limiting. A 14.3 -MHz 
clock frequency develops from the 
MCU2600 clock generator for the 
four 8 -bit converters. 

Video Processor. The VPU2200 
digitally processes video from the 
CVPU2210 in a 40 -pin NMOS pack- 
age that contains a code converter, 
chroma bandpass filter, contrast 
multiplier and luminance limiter. 
Additional circuits on this chip in- 

t 
IR 

}} 

dude automatic color control 
(ACC), color killer, NTSC comb fil- 
ter, hue corrector, color saturation 
multiplier and multiplexer, dark cur- 
rent, white level, and photo current 
measuring stages. 

Deflection Processor. The DPU 
2500 executes analog clamping, hori- 
zontal and vertical sync separation, 
sawtooth generation, and east -west 
parabolic correction circuits. Pro- 
grammable are horizontal sync filter 
time constants, duration and phase 
of horizontal output, vertical ampli- 
tude, position, S- correction, sync 
swithover, and NTSC, PAL and SE- 
CAM selection. 

Audio A /D Converter. The ADC 
2300 digitizes mono and stereo sound 
with two pulse- density modulators, 
five analog switches, and an analog 
stereo decoder matrix that extracts 
left and right signals. Then one -bit 
streams at 4.7 MHz transfer informa- 
tion to the APU2400 audio processor 
and its digital audio filter contained in 
another IC. Here, modulated inputs 
are converted to parallel data; de- 
matrixed; deemphasized; volume, 
loudness, bass and treble controlled; 
and stereo bandwidth enlarged. The 
mono, stereo or bilingual mode is then 

(Continued on page 90) 

ITT's Digit 2000 block diagram illustrates the new technology being used in digital TV receiver /monitors. 
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QUALITY COMPONENTS - NOT MAIL ORDER "SECONDS" 

ARIES ZERO 
INSERTION 
FORCE 
SOCKETS - 
cam actuated, true zero 
insertion - tin plated solder 
tail pins- capable of being 
plugged into dip sockets. 
including wire wrap. 

Stock No. of 
No. Pins 1.9 10-49 50 

11055 24 4 98 54.35 53.90 
11050 28 515 4.50 4.05 
11057 40 6 81 5.95 5.35 
11058 W 12 02 10.50 9.45 

K-KOOLERS'from 
UNITRACK' diss,pate Stock No .PI 4 1er2wattsol heal lrom No I IL Prk 's.poduci o 

a bener pnerYw 22225 14 f.29 
3wllñsolcaoowon 

e 

22226 16 .29 
collected Morn top 

ará hotiom or IC ana 
dissipated Won 1 ana«e 
ao.e 

WILD ROVER 
Touch Switch Capsule Operating 
motion is 005 woihrs.d the use 
of a levered arm Extremely last on 
and oft with low noise Normally open - 
rated 1 1 5 VAC. 1 6 am0 -30 mllbohm re- 
sistance - 615 radius by 160 Mick 
Stock No. 1.9 10 8 UP 

12098 51.42 51.28 

SCREW MACHINED SOCKET 7° PINS, loose. packaged is bees of I I 1 i 

with gold 
clle.1n 

shell 
Stock' tall 

.ní3 Bois we et Oil shah 
gold 
Stock ll. 

is wrap with gold colkf > 

gold shell. 

Stock ° ° 
No Description 1 Beg 5 Baps 10 Bps 
11310 Bao of 100 

11311 solder 
tail 995 f 4.45113.95 

wit wrap s 11.95 10.75 9.50 y,,.,-_. 

3 X 4 Elastomeric Keyboards 
Each keyboard hose p.c 
board. elastomerlt pad : 0 with contacts, ABS 
bodies and double shot e a 
molded keys Max rating: 0 i 
Contact Ras: Nos than Stock OPeretire we il 
500 ohms Bounce: less tl noog 245 M. 9s ft .so than 10 sec 11292 ao>400 1. Sr5mm 3.95 300 

SUB CUB 1 ana SUB 6 Digit LSI Counter Modules with LCD Readouts 
CUB II are high and Associated 
quality, complete LSI Stock No. Description Price 
Counter Modules with Mounting Assemblies 51070 complete Fonction 545.00 
LCD readout. Modules 
plug in p.c. board 
(Stock No. 51071) SUB CUB I 
Complete function 
evaluation kit (Stock 
No. 51070) contains: 
pc board,4.5V battery 
and variablelrequency 
oscillator to supply 
train of count pulses. 
Stock No. 51070 has 
LATCH, RESET and 
TEST functions (3 
buttons). P.C. board 
unplugs breed- 
board wo k SUB CUB 11 

rt,r^t195 

(includes batteries 
but does not include 
display counter) 

51071 Mounting P.C. Board 
Only 

51072 SUB -CUB I display 
counter module only 

51073 SUB -CUB II display 
counter module only 

51074 Panel Bezel 
Evaluation Kit for 
SUB -CUB II (does not 
include SUB -CUB II 
counter module) 

51075 DATA SHEET 

7 50 

16.00 

24.00 

12.00 

.25 

The Battery Just Wrap'- Tool 
ew hatter,- powered tool wraps insulated 

wore around 025 square posts without need 
14r ore-cu thrp and pre- sinpping Complete 
with On and 100 n 30 CMG wee 
Stock NO Description Price 

-k13340 to iust3wrAWw lot 
one ee iá0.35 

13341 '00lacemer 10.38 
13342 1001t blue wire 7.54 l / 13343 10011 wane replacement wire 7.54 \ 13344 IOOtt yellow redaceme 7.54 
13305 loo It red recu emOnrvware 7.54 

OK MACHINE AND TOOL 

easa 
I 

IC INSERTION/ 
EXTRACTION KIT 
Includes DIP IC extractors and 

sa'le's to accommodate all ICs 
from ta to 40 pins. Tools that 
engage conductive surfaces are 
CMOS sale and Include ground 

MICRO Chah - colorful Oh" x 
I Y Chans eliminate the need to 
stumble through manuals and 

ries. Fully decoded - instant 
ac ass ' totally comprehenarve - gives 
Eon 00ís, cycle limes, buy notes etc.. etc 
Stock No Rateoynce 

P 
ice 

23010 790 CPU S5.95 
23011 9be04/60954 5.95 
23012 850219.000 5.95 
23013 5048 and relatives 5.95 
23014 5417400 Inc Pinoos 95 
23015 

Basic 4 5 95 
3018 9086/8 9nms 04 5.95 

2,0017 Wow to general.. 'rom a sample 5.95 
ordst 5 

SINGLE ROW 
SOCKETS 

Send S1 00 postage and handling 
for FREE COMPLETE CATALOG 
which Includes coupon for 51 00 OFF purchase. 

TI WIRE 
WRAP 
SOCKETS 
Tin Tin plated p 

phosphor bronze 
contact -3 wrap 100 Stock 

No. No Pitta 1 -99 -499 500 
11301 8 5.40 5.36 $.3C 
11302 14 .59 .54 .45 
11303 18 .64 .58 .4E- 
11304 18 .73 .66 .55 
11305 20 .99 .90 .75 
11306 22 1.12 1.02 .85 
11307 24 1.25 1.14 .95 
11308 28 1.52 1.38 1.15 
11309 40 2.05 1.86 1.55 

> ,,,Rr.,.,, 

Strip of 25 collet sockets/pins - 

mount odd- center components 
easily. Gold plated contacts. 

Isom styles break- Stock No. 1 -24 25 50 
Able to any number 10240 $1.70 $1.50 $1.30 
wanted 

positions 
w'. led 44ß Ç. 

ing lugs r="0 $41.34 

SINTE 

Strip of 40 pins with single 
beam sockets Tin plated 
contacts. 

Stock No. 1.99 100 500 1000 
10850 51.09 5.90 5.82 5.72 

PIN FORMING TOOL 
puts IC's on their r. } < 
true row to row 
spacing. One side is 
tor .300 centers, Flip tool ONE TOOL DOES or over for devices 8thru 40 PINS! 
600 centers. Put device 

In tool and squeeze Stock No. Price 

NEW! 
Hand 

MODEL 
Tool 10200 

$14.95 ANTI-STATIC MODEL 

SOCKET WRAP ID 
Dip sockee deo Plastic panels 
wwill numbered fides in wit loco 
lion s 

- 

Shp onto socket bemre 
wire wrapping to Identify pins. 
Also write On them for location. 
IC pan number, function. etc 
Simplifies initial wire wraPOinkl 
troubleshooting and repair 51, 95 per pack 

C28 8th St., Box 410 
CO. Frençhtown, NJ 08825 

THERMOPROBE: Identifies Dead 
Components - Replaces Volt Meters! 

Identify dead components which do not 
emit heat. Just point thermistor probe 
within 1 /16" of board - move 
over components and see 
which are No. Pe 

02lee deed. 22300 1.95 q . 

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

No. Na Pmf 1 -24 25-99 999 
11201 8 $.10 5.09 5.08 
11202 14 .14 .13 .12 
11203 to .16 .15 .14 
11204 18 .18 .17 .15 
11205 20 .20 .18 .16 
11206 22 .22 .20 .18 
11207 24 .24 .22 .20 
11208 28 .28 .26 .25 
11209 40 .40 .37 .33 

OPCOA 

r' '< i 
4E- 

Single Digit Displays Common 
Cathode 
Stock 
Na Color 1 100 
12082 Red $1.12 S .99 
12085 Green 1.84 1.83 
12087 Yellow 1.92 1.70 
12089 Orange 2.08 1.84 

Right Angle Socket tor Abovr' 
Displays 

Stock 
No. 1 100 
11010 51.24 5.99 

-.1.8:8.8 OPTEL LCD's with pins 

Stock No. 4t7005 Ño 
8.8: 8.áJ 47 
Stock No. 47006 47007 

8 8:8 8 Stock No. 47007 

Description I 10 
392dig,.5' S 5.95$ 5.50 
4dig,.5' 5.95 5.50 
4 dig.. 7' 11.90 11.00 

Scotchfles Breadboard 
Systems Basic kit 
comes with 24 
various Dual Sockets, 
40 various Plug 
Strips, wire and tools. 
Kit can be used with 
any of the sia boards. 

Stock No. Description 
03500 Basic tit 
03511 Basic ooard. 4.5 x 5 5 
03508 Intel á$C-8010 Board. 12 x 6.75 
03507 Motorola M-6800 Board. 9.75 x 6 
03508 5- 100Board. 10 x 5.3 
03509 Z-80 Board. 7.T x 7.5 
03510 Euroc:ud Board, 63 x 39 

TOLL 800 -526 -5960 

Price 
$79.95 

19.50 
84.95 
42.95 
36.95 
39.95 
21.95 

We accept VISA. MC. 
C.O D CHECK or M.O 
-INCLUDE SHIPPING CHARGES - 
Oto5100 -53.00 

FREE in NJ (201) 996 -4093 o,'rDS253255,14 DD 

It's Back: 
THE AMATEUR RADIO 

UERTICAL 
anrenne 

DBOOH Nan 
CAPT. PAUL H. LEE, USN(RET), NOPL 

Capt. Paul H. Lee's Vertical 
Antenna Handbook became a 

classic in its first printing. Out oí 
print for several years, this Second 
Edition has been brought out in response to your demand and the 
needs of the service. Among the topics covered are vertical 
antenna theory, design, installation, and construction. Specific 
information is given on vertical arrays, feeding and matching, 
short verticals, ground effects, and multiband and single -band 
verticals, plus there is a section that answers many of the most 
commonly asked questions about vertical antennas for the 
amateur. The Second Edition features an addendum on antenna 
design for 160 meters, the band that finally is coming into its own. 

Order your copy now. 

CIRCLE 73 ON FREE INFORMATION CARD 
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Computers 

Transferring BASIC 
Programs From One 
Computer to Another 

Details on an efficient way to transfer BASIC 
programs written for other computers to yours, 
using an Apple IIc as an example 

By Fred Blechman, K6UGT 

There are literally thousands of 
programs written in BASIC 
for microcomputers. Should 

you wish to run one that's written for 
another computer than your ma- 
chine, or vice versa, there are some 
bumps in the road ahead of you. As- 
suming the program is written in 
some dialect of Microsoft BASIC, as 
most are, you have to make appropri- 
ate language changes to meet the 
target computer's requirements. 
Some translations are straightfor- 
ward, while others border on the im- 
possible, especially where graphics 
are concerned. 

Before making translations, 
though, you must get the original 
BASIC into the target computer's 
memory so that you can make any 
changes in syntax and key words to 
allow the target computer to run the 
program. You can enter the program 
on the target computer's keyboard, 
of course. But this is a tiresome chore 
that, additionally, invites typing mis- 
takes that have to be debugged. To 
avoid the drudgery, BASIC pro- 

Note: This article is based upon material in the 
author's book Apple IIc -An Intelligent 
Guide, soon to be published by Holt, Rinehart 
& Winston (CBS Computer Books). 

To DTE 
(Apple IIc - 

Port #21 

Face of plug 
(5 -pin DIN male) 

DATA SET READY (DSR) 

Male DB -25 
connector 

3 

1 2 

RECEIVE DATA (RD/ 

GROUND 

TRANSMIT DATA ITOI 

DATA TERMINAL READY (DTR) 

6 

3 

7 

2 

TO DCE 
(modem) 

Fig. 1. This drawing shows details of modem interface cable connections be- 
tween the 5-pin DIN and standard DB -25 connectors. 

grams are best transferred in or out 
of a computer in ASCII (American 
Standard Code for Information In- 
terchange). This converts BASIC 
"tokens" (key words) to individual 
characters so that the program is not 
machine -specific, saving you consid- 
erable time and ensuring an accurate 
transfer. 

Most computers provide a simple 
method for converting a BASIC pro- 
gram from tokenized form to ASCII. 
Unfortunately, Applesoft BASIC 
does not. Since Apple computer 
models are so widespread, I'll use one 
of them, the Apple IIc, which is 

among the more popular personal 
computers sold today, as an example 
of how to make the program transfer 
efficient and painless. With this 
done, you would run the program, 
trying out equivalent key words 

whenever a line crashes. A bonus for 
Apple IIc owners will be some techni- 
cal information, such as connector 
pin -outs, that the beautiful IIc manu- 
al neglects. 

Computer- To- Computer 
Transfer 
It is relatively simple to transfer pro- 
grams directly between two comput- 
ers if you have the proper equipment 
and the source and target computers 
sitting physically close to each other. 
You can use a null cable to directly 
connect the two together. If the com- 
puters are located distantly from 
each other, however, you will have to 
add modems and operate through the 
telephone lines. 

For the sake of illustration, let us 
assume you wish to transfer a BASIC 

(Continued on page 42) 
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Professional Books That Help You Get Ahead -And Stay Ahead! 
PHASE -LOCKED LOOPS 
by R. G. Best, PHD 
050/503 Pub. Pr., $32.50 Club Pr., $25.00 

TRANSDUCERS: THEORY AND 
APPLICATIONS 
by J. A. Allocca and S. Allen 
582997 -5 Pub. Pr., $27.95 Club Pr., $22.95 

ELECTRONICS POCKET HANDBOOK 
by D. L. Metzger 
582568 -6 Pub. Pr., $9.95 Club Pr., $6.75 

INTEGRATED CIRCUITS 
APPLICATIONS 
by A. H. Seidman 
582860 -X Pub. Pr., $39.95 Club Pr., $29.95 
OPTICAL COMMUNICATION 
SYSTEMS 
by J. Gowar 
582926 -6 Pub. Pr., $44.95 Club Pr., $32.50 

MICROWAVE SEMICONDUCTOR 
CIRCUIT DESIGN 
by W. A. Davis 
583044 -2 Pub. Pr., $47.50 Club Pr., $35.50 

HIGH FREQUENCY SWITCHING 
POWER SUPPLIES: THEORY AND 
DESIGN 
by G. Chryssis 
109/494 Pub. Pr., $35.00 Club Pr., $26.95 
HANDBOOK OF MICROCOMPUTER 
BASED INSTRUMENTATION & 
CONTROLS 
by H. D. Lenk 
582866 -9 Pub. Pr., $22.95 Club Pr., $18.95 

ELECTRONIC COMMUNICATIONS 
SYSTEMS 
by W. D. Stanley 
582834 -0 Pub. Pr., $25.95 Club Pr., $20.95 
MANUAL OF SATELLITE 
COMMUNICATIONS 
by E. Fthenakis 
225/94X Pub. Pr., $38.00 Club Pr., $28.50 
MICROPROCESSOR AND 
MICROCOMPUTER DATA DIGEST 
by W. H. Buchsbaum 
582835 -9 Pub. Pr., $29.95 Club Pr., $22.50 
INTERFACING TO 
MICROPROCESSORS 
by J. C. Cluley 
114/099 Pub. Pr., $24.50 Club Pr., $18.95 

CIRCUITS AND SOFTWARE FOR 
ELECTRONICS ENGINEERS 
by H. Bierman 
052/433 Pub. Pr., $39.50 Club Pr., $31.50 

STANDARD HANDBOOK FOR 
ELECTRICAL ENGINEERS, 11 /e 
by D. G. Fink & H. W. Beaty 
209/74X Pub. Pr., $79.95 Club Pr., $62.95 
ELECTRONICS ENGINEERING FOR 
PROFESSIONAL ENGINEERS' EXAMS 
by C. R. Hafer 
254/303 Pub. Pr., $32.50 Club Pr., $25.50 
MODERN ELECTRONIC CIRCUITS 
REFERENCE MANUAL 
by J. Markus 
404/461 Pub. Pr., $76.95 Club Pr., $57.95 
ANTENNA THEORY: Analysis and 
Design 
by C. A. Balanis 
582493 -0 Pub. Pr., $24.95 Club Pr., $19.95 
ENGINEERING MATHEMATICS 
HANDBOOK, 2/e 
by J. J. Tuma 
654/298 Pub. Pr., $36.50 Club Pr., $28.95 

HANDBOOK OF SEMICONDUCTOR 
AND BUBBLE MEMORIES 
by W. A. Triebel & A. E. Chu 
582376 -4 Pub. Pr., $24.95 Club Pr., $18.50 

ELECTRONICS AND 
CONTROL ENGINEERS' 
BOOK CLUB®and... 

+ \ ` M'(1N 

80% New 
or Revised 
From First 
Edition! 

ELECTRONICS ENGINEERS' 
HANDBOOK, 2/e 
by D. G. Fink & D. Christiansen 
209/812 Pub. Pr., $83.50 

Club Pr., $63.95 

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

New members! 
Any one of these great professional books f only ... 

asa $289 
Premium 

let selection! 
Values up to gg3.50 

th your 

Why YOU should join now! 

EIJ-CIR!)l1ICS 
ENGINEERING 
FOR 

E 
, puplfS ß 

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 -You 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 selections. A dated Reply Card is included. If you 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 Selec- 
tion 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 discontinued by either you or the Club at any time after you have pur- 
chased the first selection plus two additional books. 

. MAIL THIS COUPON TODAY 
Write Code No. of the 
$2.89 selection here McGraw -Hill Book Clubs 

Electronics and Control Engineers' 
Book Club® 
P.O. Box 582, Hightstown, N. J. 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 pur- Address /Apt 
chase a minimum of two additional books dur- 
ing my first year of membership as outlined City /State /Zip 
under the Club plan described in this ad. A 
shipping and handling charge is added to all 
shipments. 

Write Code No. 
of First Selection here 

Signature 

Name 

This order subject to acceptance by McGraw -Hill. All prices subject to 
change without notice. Offer good only to new members. E33726 

i 
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Terminal 
software 

Apple Ilc 
sending computer 

(source) 

Terminal 
software 

TRS- 80 Model I l l 

receiving computer 
(target) 

RS -232 
INTERFACE 
CABLE 

AND INTERFACE 
RS 23r 

ANL) 
CABLE 

LOCAL OR LONG DISTANCE 

Modem Phone 
TELEPHONE CONNECTION Phone Modem 

"originate" line line "answer" 

Fig. 2. Diagram illustrates typical telecommunications systems, using RS -232 in- 
terface and cable and modem at each end of phone line. 

program from a TRS -80 Model III 
disk system to an Apple IIc. While 
this example will discuss specifics for 
transferring data between these two 
computers, the general approach can 
be used with just about any other 
combination of microcomputer. 
Terminal Programs. Each computer 
will require a "smart" terminal pro- 
gram that can upload and download 
(send and receive) programs either 
directly from disk or from a memory - 
storage area called the buffer. Many 
such programs are available for the 
TRS -80 Model III and for most other 
micros. This is not true for the Apple 
IIc, however. 

Although there are many terminal 
programs for earlier Apple II- series 
computers, most of them will not 
work in the IIc. Fortunately, by the 
time you read this, several are expect- 
ed to be available. 

It is best if the terminal programs 
support the Christensen protocol, 
also know as the XMODEM, MO- 
DEM7, and CP /M protocols. This 
method of transferring files, using 
128 -byte verified blocks, assures vir- 
tually error -free transfers. 
RS -232 Interface. You need an 
RS -232 (serial) interface installed in 
each computer. The Apple IIc has 
this built in and uses Port No. 2 for 
this purpose. An RS -232 interface is 
frequently included with the TRS -80 
Model III or is available as an option. 

Similarly, most common micro- 

computers have RS -232 interfaces 
built in or available as options for $75 
to $100. 
Cables & Time. Getting the equip- 
ment you need to transfer programs 
should not be a problem. However, 
plan on spending considerable time 
finding or making the special cables 
you will probably require for use with 
the Apple IIc. Also, getting ac- 
quainted with the terminal software 
for each computer can be very time - 
consuming. Each comes with docu- 
mentation that describes its par- 
ticular features and operation, and it 
seems that no two are the same! 

The Computer Connection 
Entire books have been written on 
the subject of telecommunications, 
so it would be presumptuous to at- 
tempt to cover this subject in detail in 
this article. If you need information 
on telecommunications, consult any 
of the books on the market. 

Inferfacing an Apple IIc to a mo- 
dem is simple and straightfor- 
ward-if you use an Apple modem. 
Unfortunately, Apple charges a pre- 
mium price for its equipment. Too, 
you may already have a modem from 
a source other than Apple. If you 
wish to avoid the challenge of inter- 
facing a non -Apple modem to your 
IIc, with its resultant uncertainties, I 

suggest that you pay the premium 

price and get an Apple modem. For 
those who are more adventurous (or 
are on a tighter budget) I'll cover 
some alternatives. 
Example Only. For the example of 
transferring programs from the 
TRS -80 Model III to the Apple IIc, I 

will assume you have a modem, an 
RS -232 interface for the TRS -80, and 
a terminal program for each comput- 
er, and that you know how to operate 
the modems and use the terminal pro- 
grams. This being the case, I will 
simply review the procedures to use. 
Modem Connection. Figure 1 illus- 
trates a typical modem interface 
cable for the IIc, while Fig. 2 shows 
the two computers connected to- 
gether via modems and the telephone 
line. The latter approach requires 
two different telephone numbers, a 
necessity if the two computers are not 
near each other. 
Hard -Wire Connection. Since my 
TRS -80 and IIc were just a few feet 
apart and not wanting to tie up my 
phone for hours as I tested the pro- 
grams and procedures, I eliminated 
the phone lines and both modems by 
making a direct RS- 232 -to -RS -232 
connection (Fig. 3). I did this by us- 
ing the Port No. 2 cable shown in Fig. 
1 and a standard RS -232 cable. In 
most cases, this works better than us- 
ing modems and somewhat simplifies 
the procedure, since the phones and 
modems are bypassed. Also transfers 
at higher rates -9600 baud, for ex- 
ample -are practical with direct wir- 
ing, if the terminal programs can 
handle the higher transfer rate. 

You may be puzzled by the "null 
modem adapter" shown in Fig. 3. 
The RS -232 interface wires 2 (trans- 
mitted data) and 3 (received data), 
normally connected straight- through 
to a modem, must be interchanged if 
you directly wire two computers to- 
gether. Otherwise, you will get no re- 
sponse. 

The foregoing is done because 
both computers are acting like ter- 
minals (DTE, or data terminal equip- 
ment). The RS -232 standard expects 

42 / MODERN ELECTRONICS / April 1985 

www.americanradiohistory.com

www.americanradiohistory.com


a DTE to be connected to a modem 
(DCE, or data communication equip- 
ment), with wires 2 and 3 connected 
straight- through. 

Signals are transmitted from the 
DTE to the modem on pin 2 and are 
received on pin 3 of the DTE. How- 
ever, if two DTEs are connected in 
this manner, they will both be at- 
tempting to send on pin 2 and receive 
on pin 3. This problem is solved 
simply by swapping the wires on pins 
2 and 3 of the conventional DB -25 
RS -232 interface connector. You can 
buy a commercial unit, called a null 
modem adapter for $10 to $20, or 
make your own from male and fe- 
male DB -25 connectors. 

Incidentally, this same wire inter- 
change is necessary when using a 
printer. So a serial printer cable made 
for use with the Apple IIc can be used 
for direct wiring between two com- 
puters, eliminating the need for a null 
modem adapter. 
Preparation. Connect the hardware 
together as described. However , be- 
fore you actually start transferring 
data or programs between comput- 
ers, determine what data or program 
you want to transfer and establish the 
target computer. The most impor- 
tant thing to realize is that the trans- 
mitted file, whether a BASIC pro- 
gram or a data file, should be in 
ASCII format when transmitted. 
Since most text and data files are in 
ASCII, they are normally not a prob- 
lem. BASIC programs, however, do 
pose a problem. 

Note: Strictly speaking, sdme ter- 
minal programs allow direct trans- 
mission of BASIC programs between 
like computers, using the Christen- 
sen protocol. However, this can lead 
to immense confusion and problems 
between different computers. So 
plan on direct transmission of 
BASIC programs only if you really 
know what you are doing. ASCII 
files are much more compatible. 

Since BASIC programs are nor- 
mally saved in binary (also called 

tokenized or compressed) format, 
you must first change any BASIC file 
to the ASCII format. You do this by 
loading the program into your 
BASIC memory and then saving it on 
disk with the filename followed by a 
comma and an A, for most comput- 
ers. Unfortunately, you cannot do 
this in Applesoft BASIC, but we will 
get to this later. 

For example, ORDER /BAS on a 
TRS -80 would be loaded with the 
LOAD` `ORDER /BAS" command 
and then saved with the SAVE "OR - 
DER/ASC",A command. The ex- 
tension /ASC could actually be any 
three -letter code, but this is the most 
commonly used to designate that the 
file is in ASCII format, to distinguish 
it from the /BAS binary file. The ,A 
after the filename tells the computer 
to save this program in ASCII for- 
mat. This is very important! 
Matching Baud Rates. It is extremely 
important that the baud rate and 
word format (signal rate and se- 
quence) be the same at both the trans- 
mitting and the receiving ends of the 
telecommunications link. Accomp- 
lishing this is a matter of using merely 
whatever commands are required in 
the terminal program to set baud rate 

(usually 300 or 1200 when using 
modems) and word format (usually 
eight data bits, one stop bit and one 
parity bit). 

Unfortunately, as is so common 
with Apple equipment, the IIc de- 
parts from the norm, with a default 
serial port setting of two stop bits. 
My advice is to leave the IIc settings 
alone, since they are inconvenient to 
change with some IIc terminal pro- 
grams. Change the other computer, if 
necessary -and it might not be, since 
many computers ignore the difference 
between one and two stop bits. 

Baud rate must be matched. There 
should be no problem communicat- 
ing at 1200 baud over the phone lines, 
but use 300 baud if a lot of errors in- 
terrupt program transfer. Further- 
more, some early Apple IIcs have a 
problem with 1200 -baud transmis- 
sion, due to a design oversight. To 
communicate at 1200 baud, the mo- 
dems at both ends must be designed 
for that protocol, or 300 baud must 
be used. Fortunately, the default for 
IIc's Port No. 2 is 300 baud. 

Step -By -Step 
Perhaps the best way to describe the 
procedure for transferring a BASIC 

Fig. 3. Details for directly connecting two computers, both acting as DTEs. 
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program is to "walk" you through 
an actual example, using the TRS -80 
Model III as the source computer. 
Remember that you would use a simi- 
lar procedure with another com- 
puter. While the following describes 
data transfer using direct wiring, 
transfer using modems is essentially 
the same. 

(1) ASCII. If you are planning to 
transfer just text or data (not pro- 
grams), this step is not necessary. 
However, if you are going to send a 
BASIC program, you can eliminate a 
lot of problems by first converting it 
to ASCII format. 

This is easy to do on most micro- 
computers, since a program can be 
saved in either tokenized form or in 
ASCII. Unfortunately, the Apple 
does not provide this convenience. 
(A method to do this will be covered 
later in this article). 

I loaded into the TRS -80 Model 
III's memory the BASIC program I 

wanted to transfer to my Apple IIc 
and then saved it in ASCII with the 
SAVE "PROGRAM /ASC ",A com- 
mand. 

(2). Terminal Programs. With the 
program to be transferred in ASCII 
format, I got the terminal programs 
up and running in both computers. I 

used OMNITERM in the Model III 
and EasyCom /EasyGo in the IIc. 
(OMNITERM sells for $95 from 
Lindberg Systems, 41 Fairhill Rd., 
Holden, MA 01520. EasyCom /Easy- 
Go sells for $129 from Transend 
Corp., 2190 Paragon Dr., San Jose, 
CA 95131.) 

I used a direct cable connection 
between the two computers. The pro- 
cedure to make the transfer would be 
the same with modems, except for the 
additional task of setting one modem 
to "originate" and the other to 
"answer," and making the call from 
one to the other to establish the link. 

(3) Setting Parameters. With 0M- 
NITERM running in the Model III, I 

used the various menus (on- screen 
choices) to set the computer's trans- 
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Fig. 4. This drawing shows how a printer cable can be used to eliminate the need 
for a null modem adapter. 

fer rate at 300 baud, since that is the 
default setting for the IIc's terminal 
program. You can get fancy after you 
have learned to do transfers, but I 

suggest that you leave everything 
"plain vanilla" at the start. 

(4) File Transfer. Next, I used the 
appropriate commands in OMNI- 
TERM to load PROGRAM /ASC in- 
to the Model III's buffer, where is 

resided waiting to be transferred. 
I then put the Apple Ilc into the ter- 

minal mode so that it could receive 
and display incoming text. Returning 
to the Model III, I selected the OUT- 

PUT FROM BUFFER function. It was a 
pleasure to watch the IIc screen as the 
program zipped over to it through the 
cable coming from the Model III. In 
a short time, each screen indicated 
that program transfer had been com- 
pleted successfully. 

Some terminal programs will auto- 
matically save this incoming pro- 
gram as a TXT (text) file. Others will 
save it in a buffer for you to modify 
and then save to disk -still as a TXT 
file. In any case, you cannot use this 
file as a program until it is converted 
to a BASIC program file; otherwise, 
it will not load into BASIC. 

(5) File Conversion. Some ter- 
minal progams for the IIc have provi- 
sion for converting an ASCII text file 
to a BASIC file. If you have such a 

conversion program, and learn how 
to use it, fine. However, there is a 
very simple and effective alternate 
way to do this: 

(A) Save the incoming program on 

a Ilc disk, using whatever means your 
terminal program provides. 

(B) Get out of the terminal pro- 
gram and into Applesoft BASIC. 

(C) Type "EXEC filename" (with- 
out the quotes), using the disk file- 
name you assigned the incoming pro- 
gram when you capture it from the 
source computer. 

(D) The disk drive will load (but 
not run) the text file into memory just 
as if you had typed it in from the key- 
board. You will see only right - 
bracketed symbols (carriage returns) 
on the screen at this point, ending 
with a blinking cursor. 

(E) Do not attempt to run the pro- 
gram yet. Simply save it on disk with 
another filename, and it will be saved 
as a BASIC program. 

(F) Now you can attempt to run it 
and modify it any way you please, 
since it is in its "virgin" form on -disk 
under a new filename, in case it 
crashes during translation. If it was 
originally an Applesoft program, it 
might run as -is. If not, you might 
have to make extensive revisions to 
make it run. 

Transferring Apple IIc BASIC 
You may have occasion to transfer an 
Apple IIc's Applesoft BASIC pro- 
gram to another computer. Here, 
again, plan on using ASCII for the 
transfer. Although many terminal 
programs support the Christensen 
protocol, a remarkably effective 
"error- free" transmission method, 
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ASCII transfers are more universally 
utilized. 

To convert an Applesoft BASIC 
program into ASCII text format, fol- 
low these steps, suggested by Harold 
H. Stuart of Sun Data Software: 

(A) In Applesoft BASIC, load the 
target program into memory. Then 
list it and note the lowest program 
number. If this number is less than or 
greater than 10, retype and /or re- 
number the lines so that the program 
starts with line number 10. 

(B) Using the keyboard, type in 
the listing: 

1 D$ = CHR$ (4) 
2 HOME : POKE 33,33 
3 PRINT "CONVERT BASIC FILE TO 

TEXT FILE." 
4 PRINT : INPUT "NEW FILE 

NAME? ";F$ 
5 PRINT D$; "OPEN ";F$ 
6 PRINT D$; "WRITE ";F$ 
7 LIST 10 - 

8 PRINT D$; "CLOSE" 
9 POKE 33,30: END 

This short program is designed to 
create a text file of your BASIC pro- 
gram, starting with program line 10. 

(C) Run the new integrated pro- 
gram. The screen will clear, an- 
nounce its purpose, and prompt with 
"NEW FILENAME ?" Type in a dif- 
ferent filename from the original 
program name so the new ASCII file 
to be created will not destroy the orig- 
inal BASIC file. 

(D) After entering the new file- 
name, press RETURN to write a new 
file to the disk in ASCII text format. 

(E) This new file can then be trans- 
mitted with your terminal program 
and be converted back to BASIC by 
the target computer. For an Apple, 
the EXEC command described 
above does the job. With other com- 
panies, this conversion is frequently 
done with a word processor. 

EXEC ASCII File 
If you plan to do a lot of the forego- 
ing work, you will not want to type in 
the above listing for every conver- 
sion. Here is a neat way to create an 

ASCII version of the listing, sug- 
gested by Jeffrey Mazur: 

(A) While in BASIC, type NEW 
and hit RETURN. Then type in lines 1 

through 9 from above. 
(B) Add the following: 

10 D$= CHR$(4) 
20 PRINT D$; "OPEN ASCII" 
30 PRINT D$; "WRITE ASCII" 
40 LIST 1 -9 
50 PRINT D$; "CLOSE" 

(C) Check the above carefully. 
Then type RUN 10 and hit RETURN. 
Lines 10 through 50 will create a text 
file of lines 1 through 9, with a file- 
name of ASCII. 

(D) To use this file, first load in the 
BASIC file you want converted to 
ASCII. Make sure the starting line 
number of the program is 10. If it is 
not, change it so that it is. Then type 
EXEC ASCII and hit RETURN to add 
lines 1 through 9 to the beginning of 

your BASIC program. This puts you 
right where you want to be, in the 
position to run the new integrated 
program. 

A Lot Of Work? 
This may seem like a lot of work just 
to transfer a BASIC program, and it 
is. It is also a lot more work to hand 
key in a long program, not to men- 
tion the extra time you will have to 
spend finding all your typing errors! 

Though the transfer of programs 
to or from an Apple computer is in- 
herently more complicated than it is 
with most other computers (since 
there are no direct ASCII conver- 
sions), once you learn the procedure 
you can save a lot of time, energy and 
frustration. Of course, you will still 
face the challenge of translation if the 
program is not Apple IIc- compati- 
ble. But that is another story. AE 
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Project 

Experimenter' s 
Interface Device 

Simple add -on device lets you explore electronic 
control with your home computer 

By Kendra R. Bonnett 
& Dovell M. Bonnett 

Ffighting off alien invaders, run- 
ning household budgets, and 
playing music on your home 

computer certainly has appeal -at 
least initially. But once this attrac- 
tion has worn off, some people may 
come to regard their home computer 
as little more than an expensive door- 
stop. If so, you may be ready for an- 
other dimension in home computing 
-electronic control. If you're imagi- 
native, you'll soon find that the ap- 
plications to which you can put your 

Photo shows completed project, with 
interface cable attached. The large 
white area on top of box is a solder - 
less breadboarding block on which 
experimental circuits are assembled. 
Smaller white blocks in cutout area 
are for distributing power and input / 
output lines per circuit requirements. 
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computer are far -ranging. For exam- 
ple, you can use your computer as a 
digital multimeter, an electronic 
thermometer, a home security sys- 
tem, or even a computerized weather 
station, to mention just a few ap- 
plications. 

Applications to which you can put 
your computer are limited only by 
your imagination and technical ex- 
pertise. All you need, aside from 
knowing what to do and how to go 
about doing it, is the data on your 
computer's input /output (I /O) port 
and an interface, such as the Experi- 
menter's Interface Device that will be 
described here. This EID offers fully 
buffered I/O lines between the inter- 

face and your computer, its own 5- 

volt dc power supply, a breadboard- 
ing area for building your own hard- 
ware projects, and an interface cable. 

The Experimenter's Interface De- 
vice is designed to connect to the 
24 -pin user port of the Commodore 
64 computer. However, it can easily 
be adapted to use with other home 
computers. 

(1) Identifying User Port Pins 
Before you can design an interface, 
you must determine the function of 
each pin on the input /output (I /O) 
port, direction of signal travel 
through each pin, and whether or not 
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buffering is needed. It helps to keep a 
journal or notebook when starting a 
project like this. 

Most of the information you need 
concerning the user port can be 
found on pages 360 and 421 of the 
Commodore 64 Programmer's Ref- 
erence Guide (available from Com- 
modore Business Machines, Inc. and 
Howard W. Sams). This information 
is summarized in Table I. Note in the 
table the shorthand notations "bi" 
and "uni" in the column headed "di- 
rection." Here, "bi" means bidirec- 
tional, indicating that data can travel 
from the computer to an external de- 
vice and from the external device to 
the computer (but not both ways si- 
multaneously). Similarly, "uni" 
means unidirectional, indicating that 
data can flow in only one direction, 
either into or out of the computer. 
Using conventional current -flow 
theory, the "in" will receive (sink) 
current into the computer, while 
"out" will transmit (source) current 
from the computer. 

(2) Selecting The Buffer ICs 
Because the four ground (GND), 
+ 9V, 9V, + 5, and RESET pins are 
used to power other devices, and not 

as control or data lines, they do not 
require buffering. All remaining 
pins, however, do require buffering 
-14 bidirectional and two undirec- 
tional buffers in all. Two 74LS245 bi- 
directional and one 74LS367 unidi- 
rectional buffer ICs are almost ideal 
for this application. 

One pin on the 74LS245 provides 
control over the direction in which 
data travels through the buffers. 
Both ICs have a pin that allows the 
chips to be enabled and disabled. By 
wiring these control pins to switches 
and powering the chips with a 5 -volt 
power supply independent of the 
computer's 5 -volt dc output (see Fig. 
1), you can change the direction of 
signal flow and enable and disable 
the buffers with two switches. 

Buffers serve two important pur- 
poses in the Experimenter's Interface 
Device. First, they protect the com- 
puter from any outside voltage that 
may occur as you're experimenting 
with external circuits on the project's 
breadboard. By isolating these volt- 
ages, you prevent your computer 
from damage simply by turning off 
(disabling) the buffers so that no 
voltage can enter the system. Second, 
long wires have resistances, which 
create voltage drops between the 
computer and external device. Buf- 

PARTS LIST 
Semiconductors 
IC1 -LM 340 5 -volt regulator 
IC2 - 74LS367 he>. bus driver 
1C3,I24- 74LS245 octal bus transceiver 
Capacitors 
C1- 0.22 -µF epoxq 
C2- 0.1 -µF tantal Jm 
Resistors 
RI- 000 -ohm, '/ -watt, 10% resistor 
Miscellaneous 
S1 -Dpst toggle sw.tch 
S2 -Spst toggle switch 
Wire Wrap sockets (two 20 -pin, one 16- 

pint; 9 -volt dc, 53J -mA ac adapter (Ra- 
dioShack No. 273- 1651); subminiature 
jack (Radio Shack No. 274 -297); ex- 
per menter's IC perfboard (Radio 
Shack No. 276 -150); TO -220 heat sink 
(foil ICI); solderless female DB -25 con - 
nec_or; chassis -mount male DB -25 
corrector; 24- c3ntact pc -board edge 
corrector; 36 " or so 24- conductor rib - 
bor cable; blank (no copper cladding) 
per board with 0.1 "hole centers 
(one each 6 "x411'2 "x23/4 '); large sol- 
der:ess breadboarding socket; 2 pkgs. 
4- contact Klip-S:rip solderless terminal 
blocks (Vector Electronic No. T45- 
4DP); 7 1/2 " x 41/ ' x 2'/, " plastic utility 
box; self -stick rubber feet; yellow, red 
and blue 30 -gauge Kynar -insulated 
wire; red and black 22 -gauge stranded 
hockup wire; Wire Wrap socket ID 
tags (optional); 5 -32 machine hard - 
ware; plastic board separators (8); sol- 
der: etc. 

J1 

To117Vacton + 

9V dc adapter 

1 

C1 

.22p F 

IC1 

L M340 

+5v 

Fig. 1. The interface device consists of a pow- 
er supply section and various bus buffers. 
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socket, terminal 22 
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fers help keep signals true and actual- 
ly amplify the signal if necessary. 

Tri -state noninverting buffers, 
such as those specified in the Parts 
List, are a good choice because they 
can be enabled and disabled by a sep- 
arate pin on the buffer ICs without 
having to physically disconnect the 
interface device from your computer. 

(3) The 5 -Volt Power Supply 
According to the data sheets, the Vcc 

supply voltage required by the buffer 
ICs is 5 volts dc. For the 74LS245s, 
maximum current drain (Icc is speci- 
fied at 105 mA, while that for the 
74LS367 is 24 mA. The maximum 
total current demand of the three 
ICs, then, is 234 mA (105 + 105 + 24 
= 234 mA), which is more than twice 
the 100 -mA current available from 
the C -64 computer at its + 5 -volt 
user -port pin. It should be obvious, 
then, that a 5 -volt dc power supply, 
independent of the C -64's + 5 -volt 
line, is needed for the Experimenter's 
Interface Device. 

You can make an independent + 5- 

volt dc power supply with a com- 
monly available dc adapter (see Parts 
List) that converts 117 volts ac to 9 

Table I. C -64 User Port Pin Identifications 

PIN FUNCTION DIRECTION BUFFER REMARKS 

1 GND uni (in) none connect all grounds 
2 +5 V dc uni (out) none 100 mA maximum 
3 RESET uni (out) none 
4 CNT1 bi 74LS245 control line 
5 SP bi 74LS245 control line 
6 CNT2 bi 74LS245 control line 
7 SP2 bi 74LS245 control line 
8 PC2 uni (out) 74LS367 control line 
9 SERIAL ATN bi 74L5245 control line 

10 +9 V uni (out) none 
11 -9 V uni (in) none 
12 GND uni (in) none connect all grounds 
A GND bi none connect all grounds 
13 FLAG2 bi 74LS367 control line 
C PBO bi 74LS245 data line 
D PBI bi 74LS245 data line 
I PB2 bi 74LS245 data line 

I PB3 bi 74LS245 data line 
II PB4 bi 74LS245 data line 

I PB5 bi 74LS245 data line 
K PB6 bi 74LS245 data line 
L PB7 bi 74LS245 data line 
M PA2 bi 74LS245 data line 
N GND uni (in) none connect all grounds 

bi = bidirectional; uni = unidirectional 

volts dc and a garden- variety 5 -volt 
IC voltage regulator. This arrange- 
ment gives you 5 volts dc at 500 mA, 
which is more than enough for pow- 
ering the buffer ICs. 

Begin building the power supply 

Fig. 2. Drawing illustrates details for assembling power supply module. 

9V from jack 

Ground 

Ground from 
DB -25, Pin 1 

Ground from 
I)B -25, Pin 14 

Ground from 
DB -25, Pin 25 

5V to 
solderless 
block 2 

+SVtoS1 

s,,6" 14) 

5V to Vcc 
IC2, IC3, IC4 

Ground to 
IC2, IC3, IC4 

Ground to 
solderless block 22 

Ground to S2 

Ground to S1 

by drilling the four Y,, 6 " holes in the 
corners of the experimenter's IC 
perfboard, as shown in Fig. 2. If your 
perfboard already has small holes in 
the corners, do not try to enlarge 
them with a drill. Instead, move in 
about '/a " and start fresh. This done, 
lightly rub the copper traces with fine 
steel wool until they are shiny bright, 
to remove oxides. 

Bend the leads of voltage regulator 
ICI back toward the rear, about % " 

from where they exit the body of the 
IC, forming a 90 ° angle with each. 
Then mount the heat sink to the back 
of the IC with its fins pointing up. 
Use a 6 -32 x t/ " machine screw and 
nut to secure it in place. 

Insert the three regulator leads into 
three adjacent three -hole pads on the 
perfboard and solder them to the 
holes in the pads closest to the edge of 
the board. (This and all subsequent 
steps are illustrated in Fig. 2.) 

With IC2 in place on the board, the 
long multiple -hole bus nearest the 
pads to which it is soldered serves as 
the system ground bus. Connect and 
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solder a short wire jumper from the 
/C2 pin 2 pad to the ground bus. 
Similarly, connect and solder C2 
from the ¡Cl pin 1 pad to the ground 
bus and the long positive lead of C2 
(the capacitor's case is also usually 
marked with a plus sign to identify 
the positive lead) to the ICI pin 3 pad 
and the negative lead to the long mul- 
tiple -hole ground bus. 

Solder a short wire jumper from 
the ICI pin 3 pad to another three - 
hole pad and a second wire jumper 
from the latter pad to yet another 
three -hole pad. Then install RI from 
the bottom hole in this last pad to an- 
other three -hole pad below the 
ground bus. (This is a current- limit- 
ing resistor, used to protect the ICs 
by limiting the current coming 
through direction control switch SI.) 

Strip '/ " of insulation from two 
red and two black wires, each 7 " 

long. Tightly twist together the fine 
wires at each end and tin with solder. 
Insert one end of the two black wires 
into one of the free holes at the left 
and right of the ground bus and 
solder. Solder one end of a red wire to 
the ICI pin 1 pad and one end of the 
other red wire to the free hole in the 
pad to which R/ and the wire jumper 
are connected. (The red wire con- 
nected to the ICI pin 1 pad and black 
wire at the left end of the ground bus 
are the positive and negative leads, 
respectively, for the 9 -volt adapter 
jack. The other red and black wires 
connected to the RI pad and right 
side of the ground bus are the 
+ 5 -volt and ground outputs from 
the power supply to the buffers.) 

The 9 -volt dc adapter comes with 
two different types of plug sockets. 
Connect the % " solid shaft one to the 
end of the adapter. Insert the shaft 
into the jack and plug the adapter in- 
to an ac outlet. (Don't worry, you 
won't get a shock.) 

Set a dc voltmeter for a full -scale 
deflection of slightly greater than 9 

volts. Connect the meter's common 
lead to one post on the jack and brief- 
ly touch the positive lead to the other 

`¡` , Ii :32 
:32 

33 is" 1,," i'2" 

Fig. 3. One long wall of the box in which the interface device is housed must be 
machined to accommodate the D connector and ac adapter jack. 

jack post. If you get a negative read- 
ing, reverse the leads. The indication 
you're looking for is + 9 volts. When 
you get this, the common lead is con- 
nected to the negative jack post. 
Make a note of this. Then unplug the 
adpater from the ac outlet. 

Solder the red wire coming from 
¡Cl pin 1 to the positive jack post. 
Then solder the black wire from the 
left end of the ground bus to the other 
jack post. 

Once again plug the adapter into 
an ac outlet and the adapter into the 
jack. Connect the voltmeter to the 
free ends of the other red and black 
wires (positive to red and common to 
black) and observe the meter read- 
ing. The reading should be close to 5 

volts. (Warning: If you remove the 
small plug socket from the shaft of 
the ac adapter, be sure you replace it 
exactly as it was. Otherwise, you risk 
reversing the negative and positive 
leads and damaging your 5 -volt dc 
power supply.) 

Insert the short ends of the plastic 
separators into the four holes you 
drilled in the power supply board. 
Temporarily set aside the power sup- 
ply module. 

(4) Preparing The Box 
The plastic box specified in the Parts 
List will readily accommodate all the 
parts that make up the Experiment 
er's Interface Device proper. A 
plastic box is recommended for two 
reasons. First, it is much easier to ma- 
chine than metal. Second, it will not 

short any circuitry or wiring that 
might come in contact with it. 

Preparation of the box is detailed 
in Fig. 3. It consists of cutting a slot 
for a DB -25 connector and drilling its 
mounting holes and drilling the 
mounting hole for the adapter jack. 
After removing the top of the box, 
draw the outline of the connector slot 
and indicate where to drill the hole 
for the adapter jack. The slot cuts 
easily with a coping saw. To get 
started, drill a 1/4 " hole in the center 
of the slot area. Then use the saw to 
trim away all unwanted plastic. Fin- 
ish the job with a file. (You want the 
connector to fit snugly in the slot. So 
don't overdo the sawing and filing.) 

Set the chassis -mount male DB -25 
connector into the slot and trace its 
mounting -hole outlines onto the box. 
Remove the connector and drill the 
two Y32" holes. Change to a '/,2 " bit 
and drill the hole for the adapter 
jack. Test fit the jack. If the fit is too 
light, use a reamer or small round file 
to slightly enlarge it. Don't mount 
the jack yet. 

(5) The Buffer Section 
Using Fig. 4 as a guide, drill the four 
'/, 6 " holes for the plastic separators 
and the two '/, " board -mounting 
holes in the 6" x 41/2" perforated 
board. Cut the long pins off the re- 
maining four plastic separators and 
set aside the separators. 

Set the power supply module on 
the perforated board, positioned so 
that the edges of the module line up 
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1C4 

11 (B8) 

12 (87) 
13 (B6) 

14 (B5) 

15 (B4) 

16 (B3) 

17(82)- 
18 (61) 

19 (ENABLE) 
20 (Vcc) 

IC3 

20 (Vcc) 

19 (ENABLE G) 

18 (81) 
17 (B2) 

16 (83) 
15 (B4) 

14 (B5) 

13 (B6) 
IC2 

8 (GROUND) 

1.--1/2" 

+ 
932" (2) 

3 ig" (4) 

20 19 18 1 / 18 15 14 13 12 11 

IC4 

.0 19 18 1 7 16 1 3 14 13 11 

IC3 IC2 

IC4 
I1 (DIRECTION) 

2 (A1) 
3 (A2) 

4 (A3) 
5 (A4) 
6 (A5) 
7 (A6) 

8 (A7) 
9 (A8) 

10 (GROUND) 

Fig. 4. Drawing shows locations and orientations of ICs on 
main board and identified pins for easy reference. 

1 

IC2 

16 (Vcc) 

15 (ENABLE G) 

14 (6A) 
13 (6Y) 
12 (5A) 
11 (5Y) 

IC3 
10 (GROUND) 

7 (A6) 
6 (A5) 
5 (A4) 
4 (A3) 
3 (A2) 

2 (A1) 

1 (DIRECTION) 

with the edges of the board. Each of 
the long pins of the module will sit in 
a hole on the board. Therefore, mark 
the locations of the separators on the 
board, remove and set aside the 
power supply module, and drill the 
four %Z" holes at the marked loca- 
tions on the perforated board. 

Locate and drill the 9/ 4 "holes at the 

ends of the perforated board. The lo- 
cations of these holes aren't critical. 
Just make sure the hardware used for 
the hole at the right end of the board 
will not touch the IC2 socket that will 
be mounted nearby. 

Set the power supply module on 
the perforated board but don't push 
the pins of the plastic spacers home 

yet. Orient the plastic box with the 
connector slot facing away from you. 
Place the perforated board and 
power supply inside the box, with the 
latter to your right. Make sure 
nothing touches the sides of the box. 
Holding the perforated board in 
place, remove and set aside the power 
supply module and trace the loca- 
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tions of the '/, " holes onto the floor 
of the box. Remove the board and 
drill these holes. 

(6) Wiring The Buffers 
Wiring of the buffers is done in three 
stages, working first on the input, 
next on the output, and finally on the 
power supply and switch connec- 
tions. In input and output wiring, 
keep the wires 7 " long to provide 
enough slack for maneuvering parts 
when the circuit is disassembled. 

Install a 20 -pin Wire Wrap socket 
on the perforated board in the IC4 lo- 
cation (see Fig. 4). Orient the socket 
so that pin 1 is in the bottom -left 
corner with the layout shown. Insert 
the other 20 -pin socket in the IC3 lo- 
cation and the 16 -pin socket in the 
IC2 location. Note that pin 1 for IC3 
is in the lower -left corner, while pin 1 

for IC2 is in the upper -right corner. 
Leave enough space between the IC2 
socket and the screw hole at the end 
of the board to prevent a washer and 
screw used here from touching the 
socket. You may want to slip Wire 
Wrap ID tags over the socket pins for 
easy identification during wiring. 

Use yellow 30 -gauge Kynar wire to 
interconnect the pins of the male 
DB -25 connector and the pins of the 
Wire Wrap sockets. (Refer to Figs. 4 

and 5 and the Master Wiring Chart in 
Table II.) Strip / " of insulation from 
one end of each wire that is to be con- 
nected to the DB -25 connector but 
leave the other ends as they are. 

Keep in mind that bare wire ex- 
posed beyond the solder terminals on 
the connector could cause short cir- 
cuits. So try to have the insulation 
come right up to the solder, and use 
only enough solder and heat to assure 
electrically and mechanically secure 
connections. 

Feed the wires through the slot in 
the box to the connector and down 
through the holes from the top of the 
board in line with the pins on the IC 
sockets to which they are to connect. 
Use the holes located two spaces 
away from the pins. 

i Table H. Master Wiring Chart 

Input 

IC4: pin I 

pin 2 

pin 3 

pin 4 

pin 5 

pin 6 

pin 7 

pin 8 

pin 9 

pin 10 

Output Connect To Function 

Si toggle direction control 
DB -25 pin: 23 P130 

22 PB1 
21 PB2 
20 PB3 
19 PB4 
18 PB5 
17 PB6 
16 PB7 

power supply GND IC ground 
pin II SBI4 PB7 
pin 12 SB15 P136 

pin 13 SB16 P135 

pin 14 SB17 PB4 
pin 15 SB18 PB3 
pin 16 SB19 PB2 
pin 17 SB20 P131 

pin 18 S1121 PB0 
pin 19 S2 toggle enable to ground 
pin 20 power supply + 5V IC Vcc 

IC3: pin l IC4 pin 1 Direction control 
pin 2 DB -25 pin: 24 PA2 

pin 3 9 serial ant 
pin 4 7 SP2 
pin 5 6 CNT2 
pin 6 5 SPI 
pin 7 4 CNT1 

pin 10 IC4 pin 10 IC ground 
pin 13 SB4 CNTI 
pin 14 SB5 SP1 
pin 15 SB6 CNT2 
pin 16 SB7 SP2 
pin 17 SB1 l serial ant 
nin IR SRiO PA2 

pin 19 IC4 pin 19 enable to ground 
pin 20 IC4 pin 20 IC Vcc 

IC2: pin 8 1C3 pin 10 IC ground 
pin 11 SB8 PC2 

pin 12 DB -25 pin 8 PC2 
pin 13 DB -25 pin 15 FLAG2 

pin 14 SB8 FLAG2 
pin 15 IC3 pin 19 enable to ground 
pin 16 IC3 pin 20 IC Vcc 

From To 

DB -25 pin 3 SB3 RESET 
DB -25 pin 10 SB12 +9V 

DB -25 pins 1 ,14, 25 power supply GND computer ground pins 

power supply GND S2 enable 
power supply GND Si direction control 
power supply GND SB22 ground 

+ 5V from RI S2 direction control 
power supply + 5V SB2 interface + 5-volt power 

SI toggle SB! direction control 

Note: SBn = solderless terminal block; n = the assigned number of the block. 
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Pin M 

Pin 9 

Pin 7 

Pin 6 

Pin 5 

Pin 4 

Pin 8 

Pin B 

Pin C 

Pin D 

Pin E 

Pin F 

Pin H 

Pin J 

Pin K 

I I 

Pin L 

DB -25 plus - 
I II 14l 

15 13 12 

IC2 
74LS367 

/ 

I I 4111411 
7 6 5 4 3 2 1 

IC3 
741_5245 

19 t 

i 

..I...-- 
111111111 

9 8 7 6 5 4 3 2 1 

IC4 
74LS245 

1K r P- 5V O\ - 0 
ENABLE 

-- 
= SWITCH IDIRECTION 

SWITCH 
Plug to use 

for direction 

Fig. 5. Illustrated are details for wiring switches into circuit and interconnec- 
tions between main board and DB -25 connector to edge connector. 

Wrap the wires around the socket 
pins with a Wire Wrap tool. It's a 
good idea to wrap all wires to the in- 
put pins of the IC sockets and then 
tackle the soldering at the DB -25 con- 
nector end. 

Use red Kynar wire to connect be- 
tween the output pins of the IC 
sockets and the solderless terminal 
blocks on the top of the box. Strip '/4 " 

of insulation from one end of each of 
these wires but leave the other ends as 
they are. Wire Wrap the unprepared 
ends of these wires to the appropriate 
pins on the IC sockets (see Table II). 

Feed the free ends of the wires up 
through the second row of holes in 
the perforated board, in line with the 
pins to which they're connected, just 
as you did for the input lines. The free 
ends of these wires will be connected 
to the lugs on the solderless terminal 
blocks later. 

Wrap the red stranded wire corn- 

ing from the pad on the power supply 
module to which the top end of RI is 

connected around pin 20 of the IC4 
socket. Jumper a 3" red stranded 
wire from pin 20 of the IC4 socket to 
pin 20 of the IC3 socket and a second 
3 " red wire from pin 20 of the IC3 
socket to pin 16 of the IC2 socket. 

Wrap the free end of the black 
stranded wire coming from the right 
side of the ground bus in the power 
supply module to pin 10 of the IC4 
socket. Jumper a 3 " black stranded 
wire from pin 10 of the IC4 socket to 
pin 10 of the IC3 socket and a second 
3 " black wire from pin 10 of the IC3 
socket to pin 8 of the IC2 socket. 

Carefully inspect all stranded -wire 
wrapped connections to make certain 
that they're connected to the approp- 
riate pins on the sockets and that no 
wires are touching pins to which they 
shouldn't be connected. Then solder 
all wrapped connections. (See Figs. 

2, 4 and 5 and Table II for all connec- 
tion details.) 

Strip '/ " of insulation from one 
end of each of two 7 "lengths of blue 
Kynar wire. Wrap the unprepared 
end of one of these wires around pin 1 

of the IC4 socket and connect and 
solder the other end to the center lug 
on Si (Fig. 5). Jumper a short blue 
Kynar wire from pin 1 of the IC4 
socket to pin 1 of the IC3 socket. 
Wrap the unprepared end of the 
other 7 " Kynar wire around pin 19 of 
the IC4 socket and connect and 
solder the other end to either lug of 
S2. Jumper a short length of blue Ky- 
nar wire from pin 19 of the IC4 socket 
to pin 19 of the IC3 socket to pin 15 of 
the IC2 socket. 

Solder a 7 " red stranded wire to 
one of the holes in the lower pad to 
which RI is connected in the power 
supply. Solder the end to one of the 
outer lugs on Si. Solder another 7 " 

red stranded wire to the pad to which 
the jumpers from pin 2 of ICI and the 
top of R1 connect. The other end of 
this wire will be connected later. 

Trim away '/ " of insulation from 
both ends of each of six 7 " black 
stranded wires. Twist together the 
fine wires at each end and tin with 
solder. Insert one end of each of these 
wires into a free hole in the ground 
bus in the power supply module and 
solder. This done, solder- the free 
ends of three of these wires to pins 1, 

14 and 25 of the DB -25 connector. 
(Don't forget to route these wires 
through the slot.) Solder another of 
these wires to the other outer lug of 
SI and yet another to the lug of S2 to 
which nothing is connected. The re- 
maining wire will be connected later. 

More To Come 
Next month we will complete the con- 
struction details and tell you how to 
fabricate the cable and test the project. 
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MUST LIQUIDATE! 
LIMITED INVENTORY OF ULTRA FAMOUS 

64K COMPUTERS 
AT FAR BELOW DEALER COST! 

ORDERS 
FILLED 
WHILE 

SUPPLY 
LASTS! 

Millions sold 
at regular prices ... and 
STILL being sold at regular prices! 
Sorry, we're NOT permitted to print the brand name. 
But if you phone us, all details can be divulged. 

Phone Toll -Free: 1- 800 -328 -0609 
PLENTY OF SOFTWARE AVAILABLE( Thousands upon thousands of pro- 
grams are available for it from computer stores across the nation. 

FOR BUSINESS! This is an ideal entry level business computer. Use the 
computer for word processing, data base, accounts payable /receiv- 
able, general ledger, payroll, inventory, tax accounting, spreadsheets. 
mailing lists ... and much. MUCH more! 

FOR EDUCATION! Perfect for everyone from Ph.D. candidates to pre- 
school youngsters. A vast number of programs are available to 
challenge and educate the m nd. 

FOR HOME! Use for analysis of personal investment's. income tax plan- 
ning, storage of recipes and household data. And of course, there are 
hundreds of exciting, fast -paced arcade games available! 

Units sold SINGLY or 
in any combination 
you desire. 

64K COMPUTER 
Item H- 362 -63553 -00 

DISK DRIVE 
Item H- 362 -63553 -01 

PRINTER 
Item H-362-63604-00 

We reserve the 
right to limit 
quantity pur- 
chases. 

TOTAL 

Retail 
Value 

YOUR 
COST 

$200.00 $110 
$269.00 $148 
$269.00 $88 

$738.00 $346 
NOTE: If you do not have a monitor, you can use 
your TV as a display unit. The computer comes 
already to be hooked up to your TV. 

Credit card customers can order by phone. 
24 hours a day. = 7 days a week 

Toll -Free: 1- 800 -328 -0609 
6741 Your check is welcome' 

No delays in orders paid by check. 

COMB. CO. 
Authorized Liquidator 
14615 28TH AVENUE NORTH 

MINNEAPOLIS. MINNESOTA 55441 -3357 

Monitor 
is not 

available. 
See 

footnote. 

COMPUTER 
64K RAM. 20K ROM standard 
(includes operating systems and 
BASIC interpreter). Text char- 
acters. High resolution graph- 
ics. 320 x 200 pixels. Music syn- 
thesizer produces 3 indepen- 
dent voices, each with a range 
of 9 octaves. 
Typewriter keyboard with 66 
keys for upper and lower case 
letters, numerals, symbols. re- 
verse characters. 2 cursor con 
trol keys. 4 function keys, pro- 
grammable to 8. Input /output 
ports for user, serial, ROM car- 
tridge, 2 joystick, paddles, vi- 
deo, cassette drive interface. 16 
background, border, character 
colors. 

DISK DRIVE 
Intelligent, high- speed. Exter- 
nal 5'," floppy diskette recor- 
der. 2K RAM, 16K ROM. Maxi- 
mum storage of 170K format- 
ted data; 35 tracks. Uses single 
sided, single density disk. Serial 
interface. Second serial port for 
chaining second drive or printer. 
Data transfer rate of 400 bytes 
per second. 

PRINTER 
80 column dot matrix impact 
printer for printouts and hard 
copy. Creates alphabets and let- 
ters in upper and lower case; 
digits; special symbols: graphic 
characters; dot -programmable 
graphics. Intelligent unit with 
considerable formatting capa- 
bilities. Accepts paper 41,2, to 
10" wide. Has friction sprocket 
feed for business forms. Also 
uses paper without sprocket 
holes. Bi- directional printing at 
45 Ipm for 80 col.: 124 Ipm for 
20 col. Produces original and 2 
copies. Ribbon -type cartridge. 

COM.B. CO.' Item H -362 
14615 28th Ave. N. Minneapolis, MN 55441 -3357 
Send the following items: (Indicate quantity of each): 

64K Computer(s) Item H-362-63553-00 at $110 each 
plus $8 each for shipping. handling. - Disk Drive(s) Item H-362-63553-01 at $148 each plus 
S8 each for shipping, handling. 
Printers) Item H362-63604-00 at $88 each plus $9 each 
for shipping, handling. 

(Minnesota residents add 6% sales tax. Allow 3-4 weeks for 
delivery. Sorry, no C.O.D. orders.) 

; My check or money order is enclosed. (No delays in proc- 
essing orders paid by check, thanks to TeleCheck.) 

Charge: MasterCard. VISA f1 Am. Ex. I I Diners Club 
I Acct. No. Exp. 

PLEASE PRINT CLEARLY 
Name 
Address 

I City 
I State 

Phone 

ZIP 
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Tutorial 

Precision Voltage Sources 
You Can Build 

How to design and build simple, stable precision 
reference supplies 

By Joseph J. Carr 

Asource of accurate voltages 
can open up new circuit -mea- 
suring vistas for you. With it 

you can check out the accuracy of 
that nifty new digital multimeter you 
just bought or see if your old meter 
has maintained its calibration over 
the years. The same can be applied to 
oscilloscopes, power supplies, and 
other equipment. You might even 
wish to improve the voltage reference 
source of an A/D or D/A converter 
in the event that a shabby reference 
supply is giving you 4 -bit perfor- 
mance out of an 8 -bit data converter. 

This article discusses how to design 
and build simple, but effective, ref- 
erence supplies that can be used for 
the cited applications. 

Zener Diodes 
The simplest device that can be used 
for voltage regulation, and hence 
also for some reference applications, 
is the lowly zener diode. Figure 1 

shows the circuit symbol (inset) and 
transfer characteristic curve for a 
zener diode. The diode is little more 
than a special pn junction diode, so 
will behave like any other pn diode 
in the forward bias region (+ V). 
When the applied voltage is positive, 
a forward current (+ I) will flow. 
Below a certain threshold voltage 
(Vg), current is the reverse leakage 
current (4). Above this threshold, 

CIRCUIT SYMBOL 

Zener 
region 

vz 

0.7 

Reverse Forward 
bias region' bias region- --"" 

Fig. 1. The characteristic curve of a 
zener diode. Note very sharp bend at 

the beginning of the zener region. 

however, forward current increases 
in a linear manner. 

In the reverse -bias region, condi- 
tions are a little different from ordin- 
ary pn junction diodes. Leakage cur- 
rent is all that flows for applied volt- 
ages ( V) of 0 to VZ, but when VZ is 
reached the diode avalanches. In this 
condition, the diode will regulate the 
applied voltage to the value of V,. 

The basic zener regulator circuit is 

shown in Fig. 2. This circuit is not 
used directly as a reference supply, 
but is included here because it forms 
the basis of such supplies. Zener di- 
ode DI is in parallel across load RL. 
Series resistor R1 limits the current to 
a safe value (recall from Fig. 1 that 

I increases dramatically at V,). The 
output voltage will be regulated to 
+ VZ in this circuit. 

There are some problems with the 
basic zener diode, which become es- 
pecially acute when it is used as a ref- 
erence source. (Remember, "refer- 
ence" implies accuracy.) First, the 
voltage specification is only nominal. 
In other words, a 6.8 -volt zener pro- 
duces a voltage close to -but not nec- 
essarily exactly -6.8 volts dc. Anoth- 
er problem is that the voltage drifts 
somewhat with temperature, hardly 
a characteristic desired in a refer- 
ence supply. 

Figure 3A shows one crude attempt 
at stabilizing the temperature -drift 
problem. In this circuit, a number of 
zener diodes are connected in a series - 
parallel arrangement. Each series 
string produces a voltage drop (V1 

and V2), so the differential output 
voltage is V1 V2). The idea here is 
that all diodes, assuming they are 
identical and in the same thermal en- 
vironment, will drift the same 
amount so that the differential ef- 
fects of drift are zero. 

A superior idea is shown in Fig. 
3B. The regulator shown here is the 
National Semiconductor LM -199 (or 
LM -399) device. It consists of a 6.95 - 
volt zener diode embedded in an elec- 
trical heater. (One source told me 
that the heater was little more than a 
class -A amplifier with the input 
shorted, with the zener built on the 
same substrate to share the thermal 
environment.) The heater keeps the 
diode at a constant temperature that 
is somewhat above ambient room 
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D2 
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D3 

Fig. 2. The basic zener regulator circuit. 

Fig. 3. Crude attempts to stabilize temperature drift (A) 
have given way to the superior LM339 approach (B). 

temperature. With the temperature 
constant, the diode voltage drop will 
not drift. The LM -199/ LM -399 of- 
fer some startling voltage -drift speci- 
fications. There are also other (simi- 
lar) devices on the market. 

Op -Amp Reference Source 
Even the LM -199 produces only a 
nominal output voltage. While that 
voltage remains constant, it may not 
be exactly the rated 6.95 volts. The 
circuit in Fig. 4 can be used to adjust 
the voltage to any desired value with- 
in reason and make it precise. In ad- 
dition, the operational amplifier buf- 
fers the reference supply against 
changes in load conditions. 

The basic circuit of Fig. 4 is the 
noninverting follower with a gain op- 
amp configuration. The LM -199 is 
used to supply the input voltage on 
pin 3; so the output voltage will be Vo 
=vZ [(R2 /R1) + 1]. 

Selection of appropriate values for 
R2 and RI will produce the desired 
output voltage. If R1 is 1000 ohms, a 
10.00 -volt power supply can be made 
if R2 is 438.8 ohms. In most cases, R2 
will be a combination of a fixed resis- 
tor (low temperature coefficient) and 
multi -turn trimmer potentiometer. 
The trimpot is adjusted for the de- 
sired output voltage. 

Intersil's ICL-8069 
Another form of simple reference 
source is the Intersil ICL8069 band- 

IA) 

R2A R2Bf 

ALTERNATE CIRCUIT 

Fig. 4. Noninverting op -amp follow- 
er provides means for adjusting pre- 
cise output voltage from an LM339. 

gap zener device, shown in Fig. 5A. 
This device is a 1.2 -volt temperature - 
compensated zener diode that is de- 
signed to operate with low noise at 
zener currents down to 50 A. There 
are several versions of the device, dif- 
fering mostly in stability and accur- 
acy specifications. 

Figure 5A shows the basic circuit 
for this diode. Note that an output 
potentiometer is used to pick off the 
correct voltage from the 1.2 volts 
available open -terminal. The same 
circuit is shown in Fig. 5B, with the 
difference that a fixed resistor is 

added in series with the poten- 
tiometer so that the resolution of the 
circuit can be increased. The poten- 
tiometer selects a potential over a 

D4 

D5 

D6 

BOTTOM VIEW 

6 95V dc 

Zeser 

Suhstrne 
diode 

B) 

narrower range of total resistance. 
Neither of the circuits in Fig. 5 of- 

fers the same benefits as the opera- 
tional- amplifier circuit. Both the 
earlier op -amp circuit and the circuit 
of Fig. 6 can be used to overcome 
some of the limitations of the simpler 
circuit. In Fig. 6, we see an opera- 
tional amplifier used in a slightly un- 
usual configuration to produce an 
output of 10.000 volts, adjustable 
with R3. The operational amplifier's 
gain is set by the resistance of the po- 
tentiometer. 

Although an LM -308 is used for 
the operational amplifier in Fig. 6, 
almost any quality op -amp could be 
used. I recommend against using the 
751, however, because its drift might 
tend to decrease the accuracy of the 
output voltage over time. 

In all operational -amplifier cir- 
cuits, incidentally, it is desirable to 
keep the op amp itself from drifting. 
In most cases, this means that the 
power supply voltages (V - and V + ) 
must be kept as close as feasible to the 
output voltage being used. This 
means you must know how close to 
the supply voltage the output voltage 
will rise. In some op amps, it is sev- 
eral volts (as low as 0.5 volt in BiMOS 
devices). In one popular unit, the 
output voltage can rise to within 1.4 
volts of the power supply voltage. 
For a 10.00 -volt reference supply, 
therefore, we would want to use a 
standard power supply voltage close 
to (10.00 + 1.4 =11.4) volts. In that 
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Fig. 5. The basic circuit for the band -gap zener diode in (A) is 

shown slightly modified in circuit (B). 

R1 

15K 

V, _ : 15V dc 

D1 

ICL8069 

R2 

1K 

R3 
1K 
TRIM ADJUST 

R4 
8.2K 

10.000 V d 

output 

1 

Fig. 6. Using an op amp, exact 10 -volt 
output can be obtained, adjustable 

with trimmer potentiometer R3. 

case, use - 12 volts for V - and + 12 

volts for V + . 

IC Reference Sources 

BOTTOM VIEW 

Ref -02 
only - 

see text Ref -01/02 

LEGEND: 
1 =NC 5 = Trim 
2 = VIN 6 = VOUT 

3 = See text 7 = NC 
4 = Ground /Case 8 = NC 

Vo 

Trim 

Fig. 7. Drawings show pinouts, case configuration and pin 
designations of REF -01 and -02 reference devices. 

Fig. 8. Usual operating circuit for the REF -01 and -02. 

o .r/ 
15-18V dc 

S1 

Icl 
REF 01 

Cl 
0.1pF 

1 
10.000V (l 

out 

R1 

100K 

circuit reference supply. Although 
there are many different types on the 
market, we will use the Precision 
Monolithics REF -01 and REF -02 de- 
vices as our example (see Fig. 7). 

The REF -2 is a + 5.00 -volt refer- 
ence source, while the REF -01 is a 
10.000 -volt unit. Both REF -01 and 
REF -02 are packaged in an 8 -pin 
metal IC can and use the pin -out defi- 
nitions shown in Fig. 7. Supply volt- 
age is applied across pins 2 and 4, 
while output voltage is taken from 
across pins 6 and 4 (pin 4 is common/ 
ground). Pin 5 is used as a trimmer/ 
adjust input. 

The REF -02 uses pin 3 in a unique 
manner; it is an electronic thermo- 
meter transducer. The voltage at pin 
3 will have a value of 2.1 millivolts 
per degree Kelvin ambient tempera- 
ture. It can be used to form an elec- 
tronic thermometer. 

Figure 8 shows the usual operating 
circuit for the REF -01 and REF -02 

A very popular device for use in devices. The trimmer circuit consists 
reference supplies is the integrated- of a linear -taper potentiometer that 

selects a sample of the output voltage 
and inputs it to the trim circuit. This 
should be a multi -turn pot in order to 
closely set the output voltage. 

I've used the REF -01 device in a 
number of projects, and found it 
more than satisfactory. It seems to 
have even better temperature stabil- 
ity when a Wakefield flexible IC (or 
TO -5 transistor) heat sink is used on 
the IC case. Also, keep the input volt- 
age to a minimum required to obtain 
the output voltage. I have used + 12 

volts for the REF -01 and + 9 volts for 
the REF -02. 

A precision voltage -reference 
source can be built using a simple 
zener diode -like device, such as the 
LM -199 or ICL -8069, or a more com- 
plex circuit in which an zener diode is 

used with an operational amplifier. 
You can also use a special IC refer- 
ence device, such as the REF -02 by 
PMI (or one of the equivalents by 

(Continued on page 100) 
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Project 

A Universal Rear End 
This simple op -amp circuit gives frequently overlooked 
attention to the outputs of your projects 

By Joseph J. Carr 

One of the major failings of 
hobbyist- designed projects, 
and not a few supposedly pro- 

fessionally designed instruments, is 

inadequate attention to the rear -end 
circuitry. In most instruments, the 
really neat circuits are in the front 
end. So by the time you get to the rear 
end, you think of it as just the output 
section and, thus, don't give it much 
consideration. But proper design of 
the back end of an electronic instru- 
ment /control circuit can spell the dif- 
ference between ho -hum operation 
and a really useful project. 

In this article, we'll explore how to 
build a "Universal Rear End" you 
can actually use in your designs. 

Terminology 
Before we begin, let's get a little ter- 
minology straight by defining what is 
meant by the terms "front end" and 
"rear end." In electronics parlance, 
the front end of an instrument or 
other device is the section where in- 
put signals are received. Typical ex- 
amples of front ends are the r -f am- 
plifier in a communications receiver, 
a transducer amplifier in a tempera- 
ture monitor, and the differential 
amplifier in an ECG (electrocardio- 
gram) amplifier or Wheatstone 
bridge transducer circuit. Almost all 
signal processing and shaping are 
performed in the so- called front end. 

Though less glamorous than the 
front end, the rear end is nevertheless 
very important in overall instrument 
and project design. By definition, the 

rear end is the section that contains 
the output stage(s). 

About The Circuit 
Shown in the schematic diagram is a 
semi -universal rear -end circuit I've 
used professfionally in numerous 
cases. I've built this circuit into phys- 
iological (biopotential) amplifiers, 
transducer amplifiers, and numerous 
other projects. The circuit has several 
very useful features: it has (1) gain 
when R2 is greater than 10,000 ohms 
(otherwise gain is unity); (2) a gain 
control with a range of 0 to 1 or 0 to 
Av; (3) a dc balance control /offset 
null; and 4) a position control. 

The circuit is built around two 
1458 operational amplifiers, each of 
which contains a pair of 741- family 
op amps in an 8 -pin miniDlP pack- 
age. Any other standard op amp will 
also work here, though use of the 
1458 has the advantage ofreducing 
parts count and wiring times. 

Power for this circuit must be from 
a bipolar source that delivers both 
positive -to- ground (V + ) and nega- 
tive-to- ground (V -) dc. Potentials 
between ±4.5 and ± 15 volts dc will 
serve nicely. 

The circuit in the schematic dia- 
gram consists of four inverting fol- 
lowers in cascade. As arranged, it 
serves overall as a noninverting 
follower. Removing any one on stage 
(ICIB recommended) will make the 
circuit into an inverting follower, 
since there would be an odd number 
of inverting stages. 

The gain of an inverting follower 
operational amplifier stage is set by 

the ratio of the feedback and input 
resistors. For example, the gain of 
stage IC1A is - R2/R1, where the 
negative sign indicates that inversion 
(180- degree phase reversal) is taking 
place. Similarly, the gain of IC1B is 
-R6/R5; of IC2A, - R8 /R7; and of 

IC2B, - R10/R9. Overall gain for 
the entire circuit is simply the product 
of all the individual gains, or Avt = 
AV i x AV2 X AV3 X AV4. 

Since all gains in the circuit shown 
are unity, overall gain is one. How- 
ever, you can increase or decrease the 
overall gain by varying individual 
stage gains. The recommended pro- 
cedure is to vary the gain of fixed 
stage IC1B. In this case, you can as- 
sume that the gain of the overall cir- 
cuit will be - R6 /R5. Leave RS's 
value at 10,000 ohms in most cases, 
unless it's impossible to find a value 
for R6 that will result in the correct 
gain without modifying the value of 
R5. In any event, don't let the value 
of RS become less than 100 ohms. 
The rules for changing the gain are: 
1) unity gain: leave as is (RS = R6= 
10,000 ohms); for less than unity 
gain, R5 is greater than R6 (e.g. if 
R5=10,000 ohms and R6= 2000 
ohms, gain is 2,000/10,000 or 0.20); 
3) for greater than unity gain, RS is 

less than R6 (e.g. if R5= 10,000 ohms 
and R6= 100,000 ohms, gain is 

100 /10 =10). 
Gain control R8 is used to vary 

overall gain of the circuit from zero 
to full. If the values are as shown in 
the schematic, R8 varies the gain 
from 0 to 1. This potentiometer is 

usually a front panel control and is 

accessible to the user of the project. 
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NOTE: 

IC1, IC2 = 1458 dual op -amp 
V+ = 8 

V -=4 

PARTS LIST 
IC1, IC2 -1458 dual op amp (see text) 
Rl, R2, R3, R5, R6, R7, R9, R10, R11- 

10,000 -ohm, 1/4-watt, 100/o tolerance 
resistor 

R4- 20,000 -ohm, linear -taper poten- 
tiometer 

R6, R12- 10,000 -ohm, linear -taper po- 
tentiometer 

R13, R14 -See text 

Misc. -Printed- circuit board or perf- 
orated board with solder posts; 8 -pin 
DIP sockets (2); control knobs (3); in- 
put, output, and power connectors; 
suitable enclosure; machine hard- 
ware; hookup wire; solder; etc. 

Null control R4 is used to cancel 
the effects of dc offsets created both 
in this circuit and in previous stages. 
It also provides the dc balance effect 
noted earlier. The dc balance con- 
trols on some instruments are used to 
cancel the change of output baseline 
as the sensitivity control is varied -a 
most disturbing effect to someone 
making a measurement! Potentio- 
meter R4 is adjusted using a dc out- 
put meter at Vo, and is adjusted until 
there's no shift in dc output when R8 
is varied through its full range. If 
there are dc offsets present in the in- 
put signal (Via, there will be such a 
shift noted in the output. 

The function of R4 is to provide an 
equal but opposite polarity offset sig- 
nal to cancel the offset from all other 
sources. In some cases, there might 
be 10,000 -ohm resistors (similar to 
R13 and R14 near R12) between the 
end of the potentiometer and the 
power supply potentials. These resis- 
tors reduce the offset range, while in- 
creasing the resolution of the adjust- 
ment. Use these resistors only if 
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there's a problem in homing in on the 
correct value. 

Position control R12 is optional. 
It's normally used when the output 
signal is to be displayed on an analog 
paper chart recorder or dc CRT oscil- 
loscope. Poteniometer R12 provides 
an intentional offset to final stage 
IC2B independent of the input sig- 
nal. It's used to position the output 
waveform anywhere on the scope's 
or chart recorder's vertical axis. 

In some cases, the range of the R12 
may be too great. Only a small ad- 
justment of the potentiometer will 
send the trace off -screen. You can 
counteract this problem with the sim- 
ple expedient of selecting values for 
R13 and R14 (note that R13 =R14) 
that allow the trace to just disappear 
off the top when the R12 reaches the 
limit of its upward travel and off the 
bottom when the potentiometer 
reaches its lower limit. 

Adjustment 
Adjustment of this circuit requires 
either a dc voltmeter or a dc- coupled 

oscilloscope that has a scale grid on 
the screen or graticule to permit po- 
tentials to be read. If an oscilloscope 
is used for that purpose (set the 
switch to GND in AC /GND /DC ar- 
rangements), and set the trace to ex- 
actly the center of the vertical lines on 
the grid. Select a sweep speed that 
yields a nonflickering line. Next, 
place the switch into the DC position. 
The vertical deflection factor should 
be around 0.5 volt /vision. 

Now, follow this procedure: 
(1) Disconnect Vin from the 
front -end circuit and short this 
input to ground; 
(2) Using a dc voltmenter, set the 
potential at point "A" to 0.00 
volt; 
(3) Similarly, set the potential at 
point "B" to 0.00 volt; 
(4) Set R8 to maximum resist- 
ance (highest gain); 
(5) Make all adjustments to the 
front -end circuits as needed and 
then return to the rear -end cir- 
cuit; 
(6) Adjust R8 through its range 
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4 

from 0 to 10,000 ohms several 
times while monitoring scope or 
meter connected to the output. 
If the output potential shifts, 
adjust R4 until the shift is 
canceled. You'll have to contin- 
ually run R8 through its range 
while adjusting R4. Because this 
adjustment is somewhat interac- 
tive, try it several times, or until 
no further improvement is at- 
tainable. 
(7) Check the range of the posi- 
tion control. 

In Closing 
The universal rear -end circuit is a 
simple project that can give your in- 
strument and control projects that 
final "professional" touch that 
makes them more useful to you and 
anyone else who uses them. AE' 
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Project No. 3 of a continuing series. 

Circuit Design 
From Scratch 

A hands -on approach to 
creating new circuits, including 
how to design a practical 

EPROM tester. 

408101 Ì i 
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By Jules H. Gilder 

In the last two installments of this 
series, we dealt with projects for 
the home and car. This month, 

we're going to move into another 
area of growing interest to electron- 
ics enthusiasts. We're going to design 
a project that will be useful to corn- 
puter buffs, as well as the advanced 
electronics hobbyist. The project is 
an EPROM tester that can be used to 
determine if an EPROM is complete- 
ly erased prior to programming. 

Most EPROM programmers, 
whether stand -alone or on boards 
that plug into computers, will check 
an EPROM to determine if it is blank 
before attempting to program it. 
This may be okay with you if you 
don't mind tying up your computer, 
but for practical purposes a portable, 
battery -powered tester is the better 
choice. Not only will if free up your 
computer to do other things, but a 
dedicated tester can work much 
faster than a computer can. 

The specifications for this project 
are very simple. We want: 

1) a battery -powered tester 
2) simple pushbutton operation 
3) an indicator to light when an 

EPROM being tested is not blank 
4) the ability to test a device in 

about one second 
5) a tester that will accommodate 

2716 and 2732 EPROMS, which are 
the most popular types now in use. 

The requirements don't appear to 
be too demanding in terms of design 
effort, but before we can actually de- 
sign the tester, we must know some- 
thing about how EPROMs work. 

1) How EPROMs Work 
Perhaps the best way to gain an un- 
derstanding of how EPROMS work 
is to take a close look as the data 
sheets for the 2716 and 2732. (Data 
sheets are usually available for the 
asking from any store or company 
that sells the device.) 

From the data sheet, the first thing 
we learn is that the chip is powered by 
a 5 -volt source, which means our 
tester is going to have to contain a 
5 -volt power supply. Next, looking at 
the pin configurations (commonly 
called pinouts) for both the 2716 and 
2732 (Fig. 1), we discover that the on- 
ly difference between the two devices 
is in regard to pin 21. On the 2732, 
this pin is used to address the extra 
memory on the chip. So if we're go- 
ing to accommodate both chips, we 
must design in a switch to toggle the 
connection to this pin. 

Another bit of information we 
glean from the data sheets is that if we 
want to read data from the 2716, pin 
21 must be at + 5 volts. On the 2732, 
however, pin 21 is used as an address 
pin and, therefore, must be con- 
nected to whatever device we use to 
supply the address to the EPROM. 
Hence, a single -pole, double -throw 
(spdt) switch will be needed. 

How To Read Memory. Before we go 
much further, it would be easier for 
us to understand how to design our 
tester if we understood how data is 
read from memory chips. Basically, a 
memory chip is an array of storage 
locations that can contain informa- 
tion for later use. In RAM (random - 
access memory), information in 
memory can be altered at will. (By the 
way, the term "random- access mem- 
ory" is a misnomer, because even 
ROMs and EPROMs are random -ac- 
cess devices. Any byte in any of these 
devices can be directly accessed. 
Therefore, a more proper term for 
the RAM would be R /WM, for read/ 
write memory). 

In the ROM (read -only memory), 
once information is stored, it cannot 
be changed. In the EPROM (electric- 
ally programmable read -only mem- 
ory), information can be stored in 
memory and when no longer needed 
be erased to ready it for entry of new 
information. The difference between 
RAM and EPROM memory is that a 
RAM can be erased and have new 
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01C 10 15 3 05 01C 10 15 ] 05 

02C 11 14 304 02C 11 14 3 04 

GNDC 12 13 3 03 ONDE 12 13 303 

Fig. 1. Pin identification drawings 
for standard 16K and 32K EPROMs. 

data entered into it immediately with 
electrical signals., RAMs also lose 
their data when power is removed 
from them and, consequently, are 
called volatile memory. EPROMs, 
on the other hand, must be erased by 
exposing them to intense ultraviolet 
light for about a half hour. Only then 
can they be rewritten and then only 
with a higher programming voltage. 
Also, any data programmed into 
EPROMs remains there even when 
power is removed, making these de- 
vices nonvolatile memory. 

To be able to look at a particular 
cell or location in memory, you must 
tell the chip which memory location 
you wish to examine. Just as you 
must tell a friend your address if you 
want him to visit you, you must tell 
the memory chip the address of the 
location you wish to examine. 

In the case of computer memory 
devices, the address of the cell being 
referenced is designated by a series of 
bits. There is a pin connection on the 
memory chip for each address bit (lo- 
cation). A bit represents the smallest 
piece of digital information and can 
have only one of two possible states 
-on or off, high or low, true or false, 
etc. Since a bit represents only two 
possible states, it's also referred to as 
a Binary digIT, from whence the con- 
traction "bit" is derived. A bit can 
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Fig. 2. Just three external compo- 
nents turn a 555 timer IC into an os- 

cillator that services as a clock. 

have a value of either a 0 or 1. Corn- 
bining eight bits into a single entity 
yields a byte. 

Numbers can be represented by a 
combination of bits. For example, 
two bits can represent any number 
between 0 and 3, while eight bits (one 
byte) can represent any number be- 
tween 0 and 255 and 16 bits (two 
bytes) can represent any number be- 
tween 0 and 65,535. 

Memory devices can be organized 
in a variety of ways. For example, it's 
possible to have a 16K -bit device or- 
ganized as 16,384 locations, each of 
which is one bit long, or as 2048 loca- 
tions, each of which is eight bits (one - 
byte) long. The second approach is 
used to organize the memory in the 
2716, while the 2732 is organized into 
4096 by 8 bits. 

Knowing the organization of the 
chips we're going to be testing, we 
can see that our tester will be required 
to access either 2K or 4K of memory. 
To access 2K, we'll have to know how 
many binary digits are required to 
represent 2K numercially. That num- 
ber of digits is the same number of 
address lines we'll need. To represent 
2048, the actual figure represented by 
the 2K shorthand commonly used in 
computing, we must have 11 address 
lines for the 2K by 8 EPROM. From 
Fig. 1, we see that the 2716 meets the 
requirement with the 11 address lines 
labeled AO through A10. Similarly, 

the 2732 would need 12 address lines, 
which it has, labeled AO through All. 

One more thing about memory de- 
vices and we should have their opera- 
tion down pat. Whenever an address 
is placed on the address lines of a 
memory device, the contents of the 
cell at that address are automatically 
placed on the data (output) lines. 
Thus, as the address changes, the 
data on the output lines changes with 
it. Since the chip is organized as 2K by 
8 bits, there must be eight data output 
lines. We can see in Fig. 1 that these 
lines are present in both the 2716 and 
2732, labeled 00 through 07 (some- 
times also represented by the labels 
DO through D7). 

To produce a device that tests 
EPROMs to determine whether or 
not they are blank, we must know 
what a blank EPROM looks like. 
This is easy: a blank EPROM has a 1 

stored in each location on the device. 
Now, if we can figure out a way to 

constantly change the address ap- 
plied to the address lines and we 
check each of the eight output lines to 
make sure there are indeed ls, we'll 
know if an EPROM being tested is 
blank or not. If even one bit in the 

EPROM is not a 1, then we don't 
have a blank device and it is either 
bad or must be erased. 

2) Design The Output Line 
Monitor 
Since we're checking to determine if 
the output lines of an EPROM are all 
1 s and we want an indication if any of 
them is not, we should used a NAND 
gate. From earlier installments in this 
series, we know that if all inputs to a 
NAND gate are 1, the output is 0, and 
if any one or more inputs are 0, the 
output will be 1. Thus, we need an 
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Fig. 3. This drawing illustrates the internal elements of the 555 timer. 
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8 -input NAND gate, such as the 4068 
CMOS device. 

Connecting each of the data out- 
put pins of the EPROM under test to 
an input of the 4068, we can check the 
output of this gate to determine if 
and when it goes high. If the output 
does go high, we know that there's a 
bit in the EPROM that has been used. 

To insure that the inputs to the gate 
stay high until a 0 is applied to one of 
the data lines, "pull -up" resistors are 
connected to each input and the posi- 
tive side of the power supply. As long 
as no 0 is applied to a data line, these 
resistors will pull the data lines up to 
the power supply voltage. If a data 
line has a 0 on it, the side of the resis- 
tor connected to the NAND gate goes 
low, as does the input to the gate. 

3) Address The EPROM 
Now that we have a way of monitor- 
ing the output, we must have a means 
of applying addresses to the address 
lines and to change them. To do this, 
we'll use a binary ripple counter, 
which uses a series of "clock" pulses 
to advance the count for each pulse 
applied. Since this is a binary counter, 
its output is the binary equivalent of 
the number of pulses applied. If we 
connect the binary outputs to the ad- 
dress lines of the EPROM and then 
apply a clock signal that constantly 
increments the binary output of the 
ripple counter, we've found a way to 
change the address of the EPROMs 
as required. 

Since we need 12 bits to address all 
memory in the 2732, we need a 
12 -stage binary ripple counter to sup- 
ply the addresses for our EPROM. 
Going through a list of CMOS de- 
vices (or Don Lancaster's very handy 
CMOS Cookbook from Howard W. 
Sams), we find that the 4040 CMOS 
IC is exactly what we need. 

The 4040 uses a clock input to pro- 
duce a count, on 12 separate output 
lines, that represents the binary 
equivalent of the number of pulses 
applied. When the count exceeds 
4096, the outputs return to 0 and 

counting starts over. Thus, with a 
continuous stream of pulses, the ad- 
dresses in the EPROM will be contin- 
uously and cyclically addressed. 

4) Design The Clock Oscillator 
Using the 4068 and 4040, we've ac- 
complished the bulk of the design 
work required for this project. Only a 
few things remain to be done. Firstly, 
we need a source of clock pulses to 
drive the binary counter. Secondly, 
we need some means of indicating 
when a bad or nonblank EPROM is 

encountered. 
One of the easiest devices to use for 

a clock oscillator is the 555 timer IC. 
The circuit for this and many other 
useful projects can be found in my 
book HO IC Timer Projects (Hayden 
Book Co.). Using this IC and only 
one resistor and capacitor, it's possi- 
ble to assemble an oscillator (Fig. 2) 
whose frequency is determined by the 
formula Fo = 0.772/RC, where Fo is 
in Hz if R is in megohms and C is in 
micro farads. 

Figure 2 specifies a 0.01 -µF capaci- 
tor connected to pin 5 of the IC. 
While this isn't really needed and the 
circuit will work without it, it does 
provide some noise immunity for the 
circuit, and good design practices 
dictate that it should be included. 

In operation, the output of the Fig. 
2 oscillator at pin 3 of the 555 is ini- 
tially high and the timing capacitor 
starts charging exponentially at a 
time constant of RC. When the volt- 
age across the capacitor reaches 0.67 
of the value of the supply voltage (the 
upper threshold), a voltage compara- 
tor built into the 555 triggers an inter- 
nal flip -flop (Fig. 3) and the potential 
on pin 3 drops close to 0 volt. The ca- 
pacitor starts to discharge exponent- 
ially with a time constant of RC. 

When the voltage across the capa- 
citor reaches 0.33 of the value of the 
supply voltage (the lower threshold), 
a second internal voltage comparator 
triggers the 555's internal flip -flop 
and the output of the IC at pin 3 goes 
high once again. 

The result of this back -and -forth 
charging and discharging is a series of 
pulses at pin 3 of the 555 timer IC. 

The time in seconds it takes for the 
charge on the capacitor to reach the 
upper or lower threshold is 0.693RC 
(R is in megohms and C is in micro - 
farads). A complete charge /discharge 
cycle is simply twice this time, or 
1.386RC. The frequency of the pulses 
produced is the inverse of the time it 
takes for one complete charge /dis- 
charge cycle, or 0.722/RC. 

With such a simple circuit and de- 
sign formula, determining compon- 
ent values shouldn't be difficult. The 
first thing we must decide is at what 
frequency we want the clock to oper- 
ate. We want to test an EPROM in 
less than a second. If a 2732 is used, 
we must check 4096 memory loca- 
tions. To check this many locations 
in one second, we'd need a clock with 
a frequency of 4096 Hz. To check 
4096 locations in 0.5 second, the 
clock frequency would have to be 
8192 Hz. Though this would be per- 
fectly acceptable, I preferred to use a 
0.33- second test time, which requires 
a clock frequency of around 12,000 
Hz (12 kHz). 

Plugging 12 kHz into our formula 
and solving for RC, we obtain 0.722/ 
12,000 = 60 x 10 - 6. Any combina- 
tion of resistance and capacitance 
that produces this time constant is ac- 
ceptable, but a few details must be 
borne in mind. Resistor values 
should be kept to less than 1 megohm 
whenever possible so that a decent 
amount of current will flow, and ca- 
pacitance should be kept to less than 
1 µF if possible to avoid having to use 
high -leakage electrolytics. 

Since 10,000 -ohm resistors are used 
elsewhere in the project and there 
would be fewer components to keep 
track of, let's see if we can use a 
10,000 -ohm resistor here, too. The 
decision -making process in this case 
is as arbitrary as that. If R = 10,000 
ohms, C would have to be 60.2 nF. 
Using a much more common 50 -nF 
capacitor, however, we find that the 
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frequency becomes 14.4 kHz, which 
is a little higher than the 12 kHz we 
wanted but still perfectly acceptable. 

5) Design The Output Indicator 

Although a high clock frequency will 
permit quick testing of EPROMs, if 
an EPROM has only one bad bit in it, 
you'll have only about 70 microsec- 
onds (1/14,000) to see it. This is ob- 
viously not going to be feasible. So, 
to overcome this, we're going to 
"stretch" the pulse to make it long 
enough in duration to light a LED 
and provide a visual indication. 

Stretching of short -duration 
pulses is common in digital circuits, 
accomplished with a special circuit 
known as a monostable multivibra- 
tor. A pulse of any duration applied 
to the input of a monostable multivi- 
brator generates an output pulse also 
of any duration. The only limitation 
is that the input pulse must be shorter 
in duration than the output pulse. 

For our monostable multivibrator, 
we once again call on the versatile 555 
timer. While the normal monostable 
operating mode of the 555 requires 
that the input pulse be negative (from 
a positive voltage momentarily to a 
negative or zero voltage and back), 
it's possible to use positive pulses, 
such as the one generated by the 4068 
in our circuit, to trigger the mono- 
stable multivibrator (Fig. 4). 

When the circuit is first activated, 
the trigger input to pin 6 (the output 
of the 4068) is low, timing capacitor 
C is discharged, and pin 2 is momen- 
tarily held low. This causes the inter- 
nal flip -flop to switch state and 
forces the output at pin 3 to go high. 
With the output high, C charges to a 
value near the supply voltage and 
stays there. 

When a trigger pulse of an ampli- 
tude greater than 0.33 of the supply 
voltage is applied to pin 6 (this is the 
pulse produced by the 4068 when a 
"bad" bit is encountered), the inter- 
nal flip -flop is activated once again 

R1 5to+15V) 

Trigger 
input 

D1 

1hJ14 

555 

Output 

Cl 
01µF 

"Output pulse width 
T= 1.1 R.C. 

Fig. 4. Here the 555 timer is used as a 
monostable multivibrator. 

Fig. 5. A 7805 regulator outputs 5 
volts from a 9 -volt battery source. 

and the output at pin 3 is forced low. 
This effectively grounds the point be- 
tween R1 and R, allowing C to start 
discharging through R to ground. 

Discharge of C continues until the 
voltage on C and pin 2 of the IC 
reaches 0.33 of the supply voltage. 
When it does, the internal voltage 
comparator connected to pin 2 
causes the flip -flop to switch again 
and Cis quickly recharged via RI and 
the diode. The width of the pulse pro- 
duced is 1.1 RC. 

We want to easily see even a single 
pulse out of the 4096 that will be used 
to test the EPROM. Therefore, if we 
stretch the pulse so that its width is as 
long as the time it takes to test the 
EPROM, even a single bad bit will 
cause the output to remain high all 
the time. Thus, we want a pulse width 
of roughly 0.33 second. You simply 
divide by the 1.1 in the formula to ob- 
tain RC = 0.3 second. 

Arbitrarily selecting a 10 -µF value 
for C, we find that R must have a 

value of 30,000 ohms. Although we 
could use 10µF and 30,000 ohms, we'll 
opt for a standard value resistor as 
close to 30,000 ohms as we can get, 
which is 27,000 ohms. Using this 
value with the 10 -µF capacitor, we ob- 
tain a pulse width of 0.297 second. 
This is close enough to what we origi- 
nally wanted. 

The positive- triggered monostable 
multivibrator produces a negative 
pulse. That is, its output is normally 
high and goes low only when the de- 
vice is triggered but returns to a high 
state. The 555 timer can supply 
enough current to directly drive a 
LED. Therefore, if we connect a 
LED (and appropriate current- limit- 
ing resistor) between the positive - 
voltage power supply line and the 
output of the timer at pin 3, we'll 
have a visual indicator that tells 115. 

when an EPROM isn't blank. 
When the monostable multivibra- 

tor isn't triggered, the voltage on 
both sides of the LED is essentially 
the same and no current flows. Trig- 
gering the monostable multivibrator 
causes the device's output to go low, 
essentially grounding the cathode 
side of the LED to complete the cur- 
rent path and turning on the LED. 
Once again, a capacitor is used to by- 
pass pin 5 to ground to provide noise 
immunity for the circuit. 

Since both the oscillator and the 
monostable multivibrator use 555 
timers, we could build the circuit with 
two 555s. However, we can simplify 
the construction phase of the project 
by using a dual 555 timer device, 
known as the 556 dual timer. The 
timers in both devices are essentially 
identical, but since two timers are 
built into the 556's package, adjust- 
ments must be made in pin designa- 
tions to assure a properly operating 
circuit. The pinouts for the two de- 
vices are enumerated in the Table. 

6) Designing The Power Supply 
Our design is nearly complete. All we 
have to do now is take care of one 
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PARTS LIST 

Resistors (1/4 -watt, 10 %) 
RI thru R9- 10,000 ohms 
R10 -1000 ohms 
R11 -3300 ohms 
R12- 27,000 ohms 
Miscellaneous 
B1 -9 -volt transistor battery 
SI-Normally-open, momentary -ac- 

tion spst pushbutton switch 
S2 -Spdt slide or toggle switch 
S01-24-pin ZIF (zero- insertion -force) 

socket for testing EPROMs 

Sockets for ICs; suitable enclosure; 
printed- circuit board; terminal clip for 
B1; holder for B1; machine hardware; 
hookup wire; solder; etc. 

Note: The following items are available 
from Redlig System, Inc., 2068 79 St., 
Brooklyn, NY 11214; printed- circuit 
board for $15; complete kit of parts (not 
including battery, case, EPROM, or 
ZIF socket) for $25. 

Fig. 6. This is the overall schematic of the EPROM tester. EPROMs to be tested plug into SO1, which should be a zero- 
insertion-force socket. Tests are initiated by pressing SI; LEDI serves as a good /bad indicator. 

minor detail -the power supply. 
While the 556 and CMOS ICs will op- 
erate over a broad range of voltages, 
the EPROMs themselves require a 
power supply capable of delivering a 
stable 5 volts. To make things simple, 
we'll power the whole thing from a 
5 -volt supply. 

Since 5 volts isn't easily available 
from batteries, we'll use a common 
9 -volt battery. With a voltage- regula- 
tor IC, this is the simplest part of our 
project's design. 

Our choice of regulator here is the 
7805. This 5 -volt regulator is sup- 
plied in a three -pin, transistor -like 

package. To use it, we merely con- 
nect the + terminal of the 9 -volt bat- 
tery to pin 1 and the terminal to pin 
2. The 9 volts going into the 7805 
emerging as regulated 5 volts at pin 3. 
The common connection for the en- 

(Continued on page 100) 
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111111IIRELECTRd11ICS NOTEBOOKVII 

By Forrest M. Mims III 

n this era of increasingly complex mi- 
croprocessors and very -large scale 

. . memory arrays, it's hard to get ex- 
cited about a simple component like a 
light- emitting diode. That's why a few 
days passed before I got around to evalu- 
ating three ordinary- looking LEDS that 
recently arrived from Lance Kempler, a 
long -time reader of my columns in this 
and other electronics magazines. 

Lance is with A.C. Interface, Inc., the 
U.S. company that represents Stanley 
Electric Co., Ltd., one of Japan's major 
manufacturers of LEDs and photodetec- 
tors. Before sending the sample diodes, 
Lance had called to say they were on the 
way and that I'd be a surprised at their 
brilliance. That prediction turned out to 
be an understatement. The new LEDs are 
the most amazing I've seen since first 
viewing the soft red glow of an early gal- 
lium- aresnide- phosphide (GaAsP) red - 
emitting diode during a visit to Texas In- 
struments back in 1966. 

Checking It Out 
So bright are the new LEDs that when I 

first tested one there appeared to be a 
problem with the digital multimeter I used 
to monitor the current through the diode. 
When the power supply was cranked up 
so that the LED was emitting a bright red 
glow, the multimeter indicated a current 
of only 3 milliamperes. A normal LED 
would have required considerably more 
current than that to achieve a similar level 
of brightness, so I substituted another 
meter. But the result was the same. Still 
not trusting the separate but equal cur- 
rent readings, I determined the current by 
measuring the voltage across the 100 -ohm 
current limiting resistor in series with the 
diode and then used Ohm's law to calcu- 
late the current (I = E /R). The result was 
still 3 milliamperes. 

After making that third measurement, 
I suddenly remembered Lance's remarks 
about being surprised and decided to ap- 
ply a full 50 milliamperes to the diode. 
The LED emitted such an astonishingly 
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Fig. I. These plots compare spectrum of the H2K with other LED devices. 

bright beam it was impossible to stare di- 
rectly into the end of its epoxy lens. 

These super- bright LEDs are desig- 
nated by Stanley as part number H2K. 
According to the specification sheet 
Lance sent with the diodes, the H2K is a 
gallium -aluminum- arsenide (GaAIAs) de- 
vice that has a brightness of 2000 mcds 
(millicandelas) when biased with the in- 
dustry- standard forward current of 20 
milliamperes. At 50 milliamperes, the 
brightness increases linearily to an incred- 
ible 4500 mcd. 

How bright is 2000 or more mcds? 
Prior to the arrival of the H2Ks, the 
brightest red LEDs in my benchstock 
were some Hewlett -Packard "ultra - 
bright" HLMP- 3750s. According to the 
HP data sheet, these diodes are made 
from GaAsP on GaP and have a typical 
brightness of 140 mcd at 20 milliamperes. 
In other words, the brightness of the H2K 
is more than 14 times greater for the same 
forward current. In fact, at 2 mA forward 
current, the H2K achieves a brightness of 
200 mcd, higher than that of the HP di- 
odes at 10 times the current level. 

As might be expected, the new LEDs 
have an exceptionally high power conver- 
sion efficiency. An incandescent lamp 
transforms into visible light only about 5 

percent of the electrical current flowing 
through a hot filament. The new super- 

bright LEDs are three times as efficient as 
incandescent lamps. If not for losses of 
light caused by internal reflection and re- 
absorption inside the LED chip and addi- 
tional losses conributed by the LED pack- 
age and chip header, the new diodes 
would posess considerably higher effi- 
ciency. 

Applications for 
Super- Bright LEDs 
Stanley's new state -of -the -art LEDs are 
so much brighter than previous devices 
that several important new applications 
are made possible. One of the most ob- 
vious uses is to form arrays of the new di- 
odes into burnout -proof lights for auto- 
mobile taillights and traffic signals. 
When placed behind a plastic diffuser, a 
single super- bright LED can function as a 
bicycle taillight. Linear arrays of the new 
diodes can function as high- brightness 
light sources for xerographic -style copy 
machines that also function as computer 
printers. A warning flasher could be 
made by connecting one of the new LEDs 
to a simple pulse generator circuit. 

A more sophisticated role for the new 
LEDs is as a light source for both optical 
fiber and free -space lightwave communi- 
cation systems. Low -cost plastic fibers 
transmit well at the 660 -nanometer wave- 
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length emitted by the new LEDs. The op- 
tical diodes used in free -space systems are 
almost always the infrared -emitting va- 
riety since they are so much more power- 
ful than conventional red LEDs. How- 
ever, and this is truly impressive, the new 
LEDs are just as powerful as most of their 
infrared- emitting counterparts. There- 
fore, in applications where a visible beam 
is acceptable, the new red LEDs will make 
an excellent alternative. 

If you've ever attempted to point the 
invisible beam from an infrared commu- 
nicator directly at a distant receiver, you 
can better appreciate the value of an easily 
modulated source like an LED that hap- 
pens to emit a very powerful yet visible 
beam of light. 

In preliminary tests, the new LEDs per- 
form well as light sensors. Therefore, 
they can be used as dual- function source - 
sensors in two -way lightwave links. I have 
used this method extensively in the design 
of lightwave communication systems that 
send and receive information over a single 
optical fiber. 

The features that make the new super 

LEDs well- suited for lightwave commu- 
nications are equally desirable for such 
applications as reflection -mode and 
break -beam detection systems. The new 
diodes could also be used in visible -light 
versions of infrared remote -control units 
for home appliances and toys. 

For applications in which the LED is 
paired with a sensor, it's important to 
consider the spectral sensitivity of the 
sensor. Figure 1, for example, compares 
the spectral emission of the H2K with the 
spectral sensitivity of two photodetec- 
tors. Some photodiodes have better sensi- 
tivity to the 660 -nm wavelength of the 
H2K than the one shown in the figure. 
Note how the 880-nm near -infrared emit- 
ter more closely matches the peak sensi- 
tivities of the two photodetectors. 

Finally, a number of scientific applica- 
tions for super -bright LEDs come to 
mind. For example, since LEDs can be 
pulsed on and off in tens of nanoseconds, 
an array of super LEDs could be used to 
illuminate ultra -fast moving objects in 
high -speed photography. Another scien- 
tific application would be to use a 660-nm 

Fig. 2. Basic LED drive circuit and formula for calculating Rs value. 
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super LED in an array with a conven- 
tional A1GaAs 880-nm diode and a GaAs: 
Si 950-nm emitter to quickly measure the 
reflectance of objects at three distinct 
oplical wavelengths. 

Measuring the Power 
Of Super -Bright LEDs 
Prior to trying the sample super- bright 
H2K LEDs in some simple circuits, I first 
used a Centralab CSC -12 calibrated sili- 
con solar cell to measure their power out- 
put. Figure 2 shows both the basic drive 
circuit for these tests and the formula for 
calculating the value of the required cur- 
rent- limiting resistor. The actual tests 
were made with power supplied by an ad- 
justable supply. 

According to a technical paper pre- 
pared by scientists from Stanley Electric 
Co., at a forward current of 20 milliam- 
peres, the typical H2K emits 6 milliwatts. 
At 50 mA, the typical power output rises 
to 14 mW. At the 660 -nanometer wave- 
length emitted by the H2K, the CSC -12 
detector used to measure the power in the 
beam from the diodes has a responsivity 
of 0.42 mA /mW. In other words, for 
every milliwatt of 660 -nm radiation that 
strikes the detector, an output current of 
0.42 milliamperes is produced. 

The three sample diodes I tested emit- 
ted less power than specified in the Stan- 
ley paper. At 50 milliamperes forward 
current, the measured output power for 
each diode was: LED 1: 5.55 mW; LED 2: 
7.10 mW; LED 3: 5.05 mW. 

Each LED was measured within one 
second after power was applied since the 
power output falls somewhat as the chip 
becomes warm. At 50 mA forward cur- 
rent, the minimum specified output for 
these LEDs is 70% of the typical value of 
14 mW, or 9.8 mW, still significantly 
more than the measured results. Why? 

My tests measured only the power con- 
tained within the focused beam emerging 
from the lensed end of the LEDs. How- 
ever, some light is emitted from the sides 
and even the base of epoxy -encapsulated 
LEDs. Manufacturers usually measure 
the total power emitted by an LED by col- 
lecting virtually all the radiation with an 
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Fig. 3. Details of how author measured the beam profile of the H2K LED. 

integrating sphere, a hollow sphere 
coated on its inside with highly reflective 
white paint. The LED being measured is 

inserted in one aperture and a detector is 

inserted in another. Though the cali- 
brated detector I used collected all the fo- 
cused beam, it collected none of the off - 
axis light spilling out the sides of the 
epoxy package. 

In other words, the power within the 
central beam of the H2K is only about 
half the total power emitted by the LED. 
Nevertheless, the power is still sub- 
stantial. Only a few years ago, the best 
near -infrared emitting diodes made from 
GaAs: Si and encapsulated in epoxy much 
like the H2K were considered good qual- 
ity devices if at 50 mA forward current 
their central beam contained 3 mW, only 
about half the power of the H2Ks I tested. 
A1GaAs near -infrared 880 nm diodes 
emit approximately the same power as the 
red H2K LEDs. 

Figure 3 shows the beam pattern emit- 
ted by an actual H2K. Like other visible 

and infrared optical diodes in which the 
chip is installed within a miniature re- 

flector, the far -field beam structure is a 

bright central spot surrounded by a some- 
what dimmer halo. The central spot is the 

imaged surface of the LED chip. The 
dark spot in the center is the point of at- 
tachment for the chip's upper lead. 

The halo effect is caused by the tiny re- 
flector in which the LED is installed. The 
reflector captures light emitted from the 
sides of the chip and reflects it toward the 
lens formed by the curved end of the 
epoxy package. Since the reflector is 

larger that the chip, it is imaged as a halo 
around the chip. The halo has a broader 
beam spread or divergence (about 20 0) 

than the chip (only about 7 o). 

Note that considerable light emitted by 
the LED is not within the central spot and 
halo. Some is contained within a very 
broad, off -axis halo that surrounds the 
central halo and spot. The rest emerges 
from all sides of the diode's package. 

Figure 4 shows the power output of the 
lowest -powered H2K I measured. For 
these measurements, continuous power 
was supplied to the LED. The power out- 
put would have been somewhat greater if 
the measurements were made within a 
second or two after power was applied. 

Super- Bright LED Flasher 
Figure 5 shows a an ultra -simple but ef- 
fective flasher circuit for a super -bright 
LED like the H2K or similar devices. This 
circuit flashes approximately 1.5 times 
per second using the values shown. The 
flash rate is directly proportional to the 
value of capacitor Cl. 

For applications in which maximum 
brillance is not required, R3 can have a 
very high value. Since the H2K has a 
brightness of hundreds of millicandelas 
at only a few milliamperes forward cur- 
rent, the current drain of the flasher cir- 

Fig. 4. Graph plots output power in central beam of H2K super-bright LED. 
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cuit will be exceedingly low and battery 
life will be quite long. 

Going Further 
If you haven't previously worked with 
LEDs, you can find some basic informa- 
tion about these and other solid -state op- 
toelectronic devices in a book I've written 
for Radio Shack called Getting Started in 
Electronics. The book also includes some 
circuits you may wish to try. 

For additional information about the 
H2K and similar super- bright red LEDs, 
contact Lance Kempler at A.C. Interface, 
Inc. (17911 Sampson Lane, Huntington 
Beach, CA 92647). Since the yield of the 
superbright H2K LED is low, the diode's 
price is a rather steep $14. The minimum 
order from A.C. Interface, Inc. is two 
pieces. 

Incidentally, at a time when high - 
power near- infrared emitting diodes can 
be purchased for a few dollars or less, the 
price of the H2K probably seems out of 
line. On the other hand, old timers can 
readily remember when very dim red 
LEDs cost about the same as the H2K. As 
for near -infrared emitters, the first ones I 
experimented with back in 1966 cost $365 
each! No doubt the price of the H2K de- 
vice will decrease over time as the yield is 
improved. 

If you want to explore fiber -optic corn - 
munication applications for super- bright 
LEDs, Stanley makes the FH511 emitter 
and FS511 detector. These devices are en- 
capsulated in special flat -ended packages 
in which the sensing and emitting chips 
are very close to the surface. Stanley also 
makes plastic connectors for coupling 
fiber optics to these devices. 

Many other companies also make inex- 
pensive LEDs and detectors designed to 
be installed within plastic connectors. At 
the present time, the chief advantage of 
the Stanley diodes is that their peak wave- 
length of emission is transmitted well by 
inexpensive plastic optical fiber. 

Though the H2K is one of the most ex- 
citing LED developments to occur in 
some time, other big developments are on 
the horizon. LED technology was first in- 
vented in and extensively developed in the 
United States long before Japanese com- 

+qv 
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Fig. 5. Flasher circuit for driving a super - 
bright LED uses a pair of 4011 NAND 

gates arranged as an oscillator. 

panies entered the business. Since the 
U.S. companies have been making vari- 
ous kinds of powerful GaAlAs near -in- 
frared emitting diodes for more than five 
years, there should be no fundamental 
reason why they can't also develop super - 
bright visible LEDs. Should this develop- 
ment occur, super- bright LEDs will be- 
come very cheap. 

After several false starts, watch for the 
eventual availability of the elusive blue 
LED. Finally, considerable work is 
underway in several countries in an effort 
to solve the very difficult problem of re- 
ducing to below 700 nanometers the 
wavelength of continuously operating 
laser diodes. The objective of making 
laser diodes that emit at visible red wave- 
lengths is to make them better suited as a 
readout device for audio and video laser - 
disk players. Considering the enormous 
market for laser -disk players, visible -light 
laser diodes that emit the same power as 
the H2K LED should one day be quite af- 
fordable. The advantage of the laser over 
the LED, of course, is that the light emit- 
ted from a laser can be collimated, by 
means of a simple convex lens, into a 
much tighter beam, since it originates 
from a much smaller point. AE 

AMAZING 
SCIENTIFIC and ELECTRONIC * DEVICES A/ 
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111111//HARDWARE HACKER ihllL..I 
Instant transfers of programs between most microcomputers, 
solar energy breakthrough, reducing your home power bill, 
reset key protector, and more 

By Marcia Swampfelder 

This month Don Lancaster is off on 
a Tinaja Quest, so he has asked me 
to make one of my rare guest ap- 

pearances. I do have a bunch of stuff of 
my own on hand, so here goes . . . 

* * * 

What is a Laterally Compliant Diskette? 

The laterally compliant diskette is a 
dramatic new product pioneered by Gen- 
try Manufacturing. Complaint diskettes 
are made of a new and extremely hi -tech 
elastomeric material that allows them to 
stretch only and precisely in the radial di- 
rection. When properly packaged, a lat- 
erally complaint diskette allows instant 
transfers of program between microcom- 
puters or dino systems having wildly dif- 
ferent disk drive sizes. 

For instance, Fig. 1 shows one of their 
first products, The LCDM 8/5. As you 
can see, the diskette will fit either an 8 

inch drive or a 5'/4 " drive, simply by ro- 
tating the package a quarter turn. To 
download programs from a minicomput- 
er to a microcomputer, all you do is put 
the LCDM diskette in the 8 " drive and 
save your programs or files to it. Then 
you rotate the LCDM a quarter turn and 
put it into your microcomputer's drive, 
and then transfer the programs and files 
to a stock 5' /4 " diskette. 

How does it work? There is an oval 
track inside the envelope. The laterally 
compliant diskette material goes past the 
5' /4 " read slot in its normal size, and then 
gets suitably stretched as it goes past the 
8 "read slot at its maximum width. As you 
might expect, the track itself is the real 
breakthrough, since it has to be extremely 
precise and carefully temperature com- 
pensated, without being overly thick. 

Several other products for the format 
transfer are in the beta testing stage. Gen- 
try's LCDM -5 -3 is intended for Apple 
compatibility, letting you freely swap 
programs and data between an Apple He 
and a Macintosh. As before, the package 
is "T" shaped. This one is, of course, 
smaller, since the normal size is for a 
Macintosh 3 % " drive and the stretched 
size fits the 5'/4 " Apple drive. 

To fit the smaller 3'/4 " drive, a small 
snap -in centering plug is temporarily add- 
ed. This is remarkably similar to those 
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Fig. I. The LCDM 8"/.5 " disk has a 
compliant elastomeric recording surface 

that travels an elliptical path. 

adaptors sometimes used to let a 45 -rpm 
phonograph record fit a combination 33/ 
45/78 -rpm turntable. 

Yet a third product is planned to elimi- 
nate the squabble over the nonstandard 
alternates to the Sony 3 % " mini -disk. 
This one is more or less rectangular, ex- 
cept that either wall of the envelope can 
be snapped to any size from 23/4 " to 4/, ", 

in increments of /64 ". A metric version is 

also available. Clip -on gates and shutters 
are available to suit the oddball sizes. 

For a limited time, Gentry is offering a 

free evaluation sample of any one of their 
laterally compliant products. Contact 
one of their authorized factory represen- 
tative for full details. 

* ** 
What is the "In Situ "Solar Cell Process? 

That's the big breakthrough in solar 
cell design that drops the cost of solar 
power to $90 per kilowatt. Actually, the 
in -situ (Latin for "in- place ") technique is 

stunningly simple. Instead of refining the 
silicon and then building cells, you build 
the cells first and then refine the silicon. 

The process starts with ordinary fine 
white beach sand, or silicon dioxide. Af- 
ter cell fabrication, the sand is chemically 
treated. The reaction drives off the oxy- 
gen, leaving an almost pure polycrystal- 
line silicon. Most conveniently, any re- 
maining impurities rearrange themselves 

to form uniformly doped series connect- 
ed p -n junctions. This process is called 
Barfoot layering. For each centimeter of 
cell thickness, you get several hundred 
series p -n junctions, or around 120 volts 
dc under normal sunlight. 

The thickness of the panel determines 
the voltage and the area, the current. 
Typical current density yields are four 
amperes per square meter. 

Thanks to Barfoot layering, the effi- 
ciency is substantially up over older sin- 
gle -cell designs. The theoretical efficiency 
is 86.4 %, while commercial panels run 
around 75% and homebrew panels aver- 
age 40% to 50% with reasonable care. 
The increase in efficiency comes about 
since the Barfoot layered panel's work 
function is a Gaussian distribution 
around the usual fixed silicon work func- 
tion, making each layered structure sensi- 
tive to a wide range of solar wavelengths. 

You can easily build a 100 -watt cell. 
Simply take an ordinary metal cookie 
sheet, and cover it uniformly with a 1 -cm 
thick layer of fine white beach sand. Then 
cover that with a piece of screening for the 
front collector, add a protective glass 
cover, and clamp everything together 
with large rubber bands, bungee cords, or 
something similar. 

To do your final chemical refinement, 
carefully remove the glass cover and spray 
the sand with two liters of 3,7 Dimethyl- 
pentadecon-2-ol Propionate, available 
from Webb Chemical Supply, Bigelow, 
and others. An ordinary window cleaner 
bottle makes a handy spray source. Reac- 
tion time is four hours. 

Since the reaction is photoisentropic, it 
should be done under magenta safelight, 
such as with an Aztec KK -225 source. 

The front terminal is positive, and the 
greatest output will be obtained when the 
panel is pointed due south at an elevation 
of your latitude plus 10 degrees. 

Note that this is a high -voltage panel; 
so be extremely careful with electrical 
safety. 

How can I save on my power bills? 

There have been lots of highly illegal 
schemes for bypassing power meters, 
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drawing half -wave dc out of the line, etc. 
Not only are these blatantly illegal, but 
many of them can also actually damage a 
power transformer or other utility equip- 
ment, leaving you with liability for a 
monumental repair bill. 

There is instead a very simple and legal 
way to reduce your power. What you do is 
absorb the reactive power generated by 
other users on the power system. You can 
absorb this reactive power by drawing it 
in 180° phase- opposition. Since the util- 
ity's line losses actually go down when 
you do this, all you are doing is "correct- 
ing" the inefficiency of other users on the 
line. Their loss is your gain. 

Typically, most heavy electrical uses 
involve a coil of some sort, most often an 
electrical motor. This causes the power 
factor of the line to deviate from unity, 
and a circulating reactive power compon- 
ent results. To absorb this reactive power 
component, you want to present an ap- 
parently capacitive load to your utility. 

The only tricky part is getting any reac- 

tive power through a power meter, since 
the meter only measures the real, or in- 
phase, component of power use. Some 
very hairy math appeared a while back in 
the Humboldt Transactions on Elec- 
tronic Mathematic Theory, (Issue 45, 
Volume xviii, pp. 1174 through 1193). 
The math described a process of enhar- 
monic convolution. What enharmonic 
convolution does is show the way to grab 
reactive power at a leading or lagging 90 ° 

phase angle, time delay it a quarter cycle, 
and then feed it into the load as real in- 
phase power. 

A machine or a circuit to handle enhar- 
monic convolution is called a nutator. A 
build -it- yourself nutator using modern 
components is a very involved project. 
Fortunately, obsolete military AN -BBL- 
51 rotating nutators have recently been 
dumped on the surplus market. 

In fact there's a glut of them, since the 
military has recently undergone a total re- 
thinking on their entire BBL program. 
You'll find these stacked in the aisles at 

Fig. 2. Be sure to connect the power factor correcting gnofstobulator to the AN -BBL- 
51 rotating nutator exactly as shown in this drawing. 
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such places as Jan's MIL Ends, Chedeski 
& Escudilla, or Atascotia Surplus. Cost 
runs around $17 to $22 each, so the usual 
payback period on these is around two to 
three weeks. 

Even when stripped for parts, the AN- 
BBL-51 rotating nutator is a real bargain. 
There's over three pounds of silver in the 
slip rings alone, plus the mercury and 
platinum in the commulating assembly. 

Figure 2 shows the usual connections to 
the AN- BBL -51. A correcting gnofstobu- 
lator should be added as shown. Be ex- 
tremely careful to get the leads routed to 
the proper compensation terminals. This 
part is usually available for under a dollar 
from the same surplus houses. 

Your power savings will depend on 
how many inefficent users of reactive 
power are on the line at any one time. Na- 
turally, the fewer nutators on line, the 
more your individual savings will be. 

Be sure to use heavy -gauge wire and 
observe all the usual safety precautions 
involved with ac house wiring. 

i 4 t 
I built the Modern Electronics mass tele- 
portation system (April 84, pp. 45 -52), 
and used it to phone my girlfriend to 
Petaluma, California. She got there all 
right, only now she claims she is left - 
handed and two inches shorter. Did I use 
the wrong baud rate? 

You idiot! I told you no less than seven 
places in the original article to always use 
the FIXED settings and always make a 
backup copy when you are teleporting 
live objects. 

Figure 3 shows the front panel of the 
S -100 version of the mass teleporter. 
Without a backup copy, there is no way 
you can get her back to her exact old 
height, but here is what you can try. 

First, set your receiving unit to the 
FIXED position. Then very carefully have 
her set the transmission unit in Petaluma 
to VARIABLE. 

Set the vertical control to around 106% 
positive polarity. This should get her 
back up to size, more or less. Set the hori- 
zontal control to 100% but use negative 
polarity. This should cure the left -hand- 
edness. Finally, set the depth control to 
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HARDWARE HACKER ... 

exactly 100% and positive polarity. Then 
have here teleport herself back. 

In the future, be sure to have both the 
transmission unit and the receiving unit 
set to FIXED when teleporting live cargo. 
As to the baud rate, all this affects is the 
transmission time. The higher baud rates 
are, of course, cheaper since the phone 
line is not tied up as long during the tele- 
portation operation. 

By the way, the airline's class action 
against unfair business practices suit on 
this is now in the docket of the 5th circuit 
court of appeals. An unfavorable deci- 
sion here could severely limit the unre- 
stricted use of mass teleportation systems 
for casual business travel. Regulation 
would seem imminient. 

If you feel you should have unrestrict- 
ed free access to use of mass teleportion 
devices without regulation or tariff, write 
your senator and congressperson and 
urge them that the current teleportation 
bill be soundly defeated. 

What is CP /M? 

An orphanage of last resort for home- 
less or otherwise destitute computer soft- 
ware. 

*s* 
How can I avoid accidental resets? 

Most personal computers have gotten 
much better about the location and use of 
their RESET keys to minimize inadvertent 
hits that can blow up a program and ruin 
days of work. But there is still the human 
factor, where forcing resets gets to be a 
habit, no matter how complex the reset 
sequence is made. You can still do the 
reset sequence without thinking about it, 
and you end up in deep trouble. 

Elden Inc. has a new product called the 
INSTA -SNOP. This simply and elegantly 
solves the problem of inadvertent hits of 
the RESET key. The mechanism is shown 
in Fig. 4. It fits directly over the RESET 

key. An alternate base plate is available 
for side mounting RESET buttons. 

There are two styles available, differing 
in the size of the opening through the re- 
strainer plate. Their -2 model allows only 
two resets per user, while the -10 allows 10. 

TELEPORT MODE 
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Fig. 3. Mass teleportation system's front panel. NIXED mode must be used when tele- 
porting live objects. Available in S -100, Apple and IBM versions. 

Fig. 4. The INSTA-SNOPTM from eden 
virtually eliminates accidental hitting of a 

microcomputer's RESET key. 

The learning period is said to be ex- 
tremely short. 

There was at one time some problem 
with OSHA approval for this device, ow- 
ing to the potential for splinters on the 
wicker basket. A Teflon top edge has 
been added to the basket, eliminating this 
problem. The INSTA -SNOP now meets 
all applicable federal safety standards for 
devices of this type. 

* * * 
After seeing a not -so- recent horror 
movie, my kid brother claims he is pos- 
sessed by demons. Is there an electronic 

cure I can try? 

Your brother's cure should be simple. 
Most any hex inverter should work. If it is 

a low -power spell, try the CMOS 4069. If 
that doesn't hack it, step up to the higher - 
power 74LS04. These cost around a quar- 
ter from most advertisers right here in the 
back of Modern Electronics. 

That just about wraps up this April's 
Hardware Hacker. Don will be back next 
month, and I may or may not be able to see 

you in a year or so. Depending on whether 
I can get out again for a while. Till then .. . 

April fool!- Marica. RE 
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Your Second Best Piece 
Of Monitoring Gear 

Next to your receiver, a subscription to 
Monitoring Times is your most valuable tool for 
communications monitoring. This fact -filled 
monthly tabloid (hardware not included!) is 
written just for you, the listener, bringing you 36 
pages of concise information on how to improve 
your listening post, where to look for those 
elusive signals, exciting home -brew projects - 
and more! 

Subscribe Today! 
312 -1 year s22 -2 yrs. s31 -3 yrs. 
Canadians please add s2 per year. 
Foreign subscribers please add 111 

per year for surface mail, or s27 per 

year for air mail. 

Free Sample Available 
Upon Request 

Call Now Toll -Free! 
Dial 1-800-438-8155 (cont. US ex- 

cept NCI to place your subscription 
for 2 or 3 years on Mastercard or 

Visa. Or for 1 -year subscription, mail 

your check to Grove, Dept. K, 140 

Dog Branch Road, Brasstown, N.C. 

28902. Office ph. 704 -837.9200. 

Ouick charge cordless 
soldering iron. Up to 125 
electronics joints per 
charge. Total recharge 
in less than 4 hours. 
Isolated tip design. One 
o; more than 2 dozen 
ISO-TIP and ORYX irons 
available. Write for free 
catalog and name of 
nearest distributor. 

A Hot Tip 
on 
Cordless 
Soldering 

O 

No. 7700 
QUICK CHARGE 

Cordless 
Soldering Iron 

ISO TIP 
ORYX® 

WAHL CLIPPER CORPORATION 
Sterling, Illinois 61081 (815) 625 -6525 

CIRCLE 2 ON FREE INFORMATION CARD 

Over 75,000 active amateurs in over 125 countries 
throughout the world read and enjoy a different 
kind of ham magazine every month. They read CQ. 
It's more than just a magazine. It's an institution. 

SUBSCRIBE TODAY! 
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NW SOFTWARE FOCUS Ulll 
A look at a pair of home finance software packages 

By Art Salsberg 

Home computer makers have long touted 
their machines as mini financial produc- 
tivity tools. We tried out two leading soft- 
ware packages in this genre to see how 
useful they are: "J. K. Lasser's Your In- 
come Tax" and Andrew Tobias's "Man- 
aging Your Money." 

"J. K. Lasser's Your Income Tax " / Si- 
mon & Schuster, Inc. /One double -sided 
51" disk /For IBM PC, PC XT, PCjr/ 
$79.95. The income tax deadline is here, 
though this is written in mid -January. 
Such are the magazine lead times we must 
work with. Nonetheless, for you late - 
birds and for tax planning work, this in- 
come tax software could well wind up in 
your software library. Also, I'm told that 
buyers can get the following year's updat- 
ed disk at a discount price. 

Publishers Simon & Schuster have been 
producing J. K. Lasser's income tax 
guides for almost half a century. Now 
armed with a software divisions, the com- 
pany developed a single -disk package 
that includes its best -selling, $6.95 text. 

Contained in a 10 "x 12'1 " hardcover 
binder are the disk, softcover text, and a 
bound -in 46 -page operating guide, mak- 
ing for an attractive package. Nice, but 
12 1/2 " is too tall to fit on a typical book- 
shelf, where many people like myself 
store their software binder manuals. 

At least 128K of memory is required, 
which is no problem for IBM (or compati- 
ble) computer owners today. Only one 
360K disk drive is needed. A hard disk is 

supported, too, as is color. 

Next Month 
Modern Electronics will take a 
hands -on look at a pair of computer 
software packages that teach users 
how to decode Morse Code and 
how to type. Both feature interest- 
ing drills that will surely improve 
speed and accuracy as you progress. 
They're fun to use, too. 

J. K. Lasser's Your Income Tax program emulates a variety of tax forms so that they 

can be printed directly on actual forms. 

The software makes good use of menus 
and guides the user by the hand. The 
starting point is a Main Menu from which 
a Questionnaire must be chosen before 
selecting other forms. Once this is done, 
appropriate forms are selected by moving 
a highlight bar to the one you wish to use 
and pressing the Return key on your com- 
puter's keyboard. 

Each form emulates the IRS's tax 
form, so filling in the spaces is in prepa- 
ration for printing out on IRS blank in- 
come tax forms. The program automati- 
cally shifts to the next space to be filled in 
when you finish the previous area and 
enter it by pressing "Return." 

The program makes good use of the 
computer's function keys, including 
"Help," Calculator," "Compute," and 
"Go To Key" keys. The latter is a useful 
time -saver when working on the major 
tax form, Form 1040, allowing you to 
move directly to other forms while in the 
middle of it without using Save com- 
mands, returning to the Main Menu, and 
then accessing another form. Informa- 
tion entered on other forms are automat- 
ically transferred to appropriate lines of 
the 1040 form. 

Also helpful are on- screen status lines, 
which includes reference to the accom- 

panying book; instruction line; and a 
function -key line. 

The software gives you 13 forms and 10 

schedules to choose from. You should 
check the actual blank forms from the 
IRS, upon which you should have the 
material printed, to make sure there 
aren't any changes. 

Beyond making out your annual fed- 
eral income tax forms, the software here 
includes a tax planner that enables you to 
choose a number of alternative ways to 
figure out your taxes and to compare 
them in order to select the one that will 
yield the lowest tax bite. Using the sys- 
tem, the program can calculate alterna- 
tives and be printed in a single printout. 

This is a nice, useful program, es- 

pecially made so by reference to the au- 
thoritative tax guide book that ac- 
companies the package. All the essence of 
preparing income tax forms could be 
done by hand and pocket calculator, of 
course, but it's all so much neater and fun 
to use one's computer. The automatic 
calculations and the discipline of it all is a 
welcome assist. 

This federal income tax program will 
likely be a friendly addition to one's soft- 
ware library. According to J. K. Lasser, 
it's tax deductible, too. To use it as an all- 
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year- around tax planner, though, you 
need a money management program such 
as "J. K. Lasser's Your Money Manag- 
er" or.... 
"Managing Your Money" /Micro Edu- 
cation Corporation of America (MECA)/ 
Three double -sided 51 " disks /For 
IBM PC, XT, AT, with 128K min., and 
PCjr with 256K/ $199. 

Andrew Tobias, who helped develop 
this program, set its user requirements, 
and wrote the text, followed the maxim, 
"Keep it simple, stupid." It works well, 
holding the user by the hand as he moves 
him through the program, allowing for 
errors to occur without fouling up the 
data. As a result, a new computer user 
filled with fear can blunder all he wants 
without destroying anything. 

The program is actually a host of pro- 
grams that work together. Making full 
use of the computer's function keys, 
pressing the appropriate one from a 
choice given in the menu on the video 
monitor brings up the one selected. This 
might be Budget and Checkbook, In- 
come Tax Estimator, Insurance Plan- 
ning, Financial Calculator, Portfolio 
Manager, or Your Net Worth. Other 
choices are a Reminder Pad, Index, Hello 
New User, and Leave. 

Submenus within each one guide you 
along painlessly. When figures are en- 
tered into the checkbook program, they 
are automatically transferred to the other 
programs. Consequently, every program 
section is always up to date without the 
user doing a thing to make it happen. 
Now that's improved productivity! 

Each section or chapter is organized 
for breadth and depth financial work. 
This could be calculating a bond's yield, 
projected rates of return on different in- 
vestments, loan analysis and organiza- 
tion, etc. 

Also particularly noteworthy is the Re- 
minder Pad program, a very convenient 
tickler system for important reminders 
such as appointments and birthday dates. 
You can choose one -time listing or have 
the reminder logged in so that it recurs the 
following year. Another useful feature is 
a built -in calculator that boasts five 
memory registers. 

Color video is supported (including a 

"flip" program on Disk 1 to switch from 
a mono to a color monitor should one 
have both). Printouts are simple to han- 
dle, as well. Moreover, more than one 
person can use the program. Just copy 
disks (disks 2 and 3) and mark the label 
with the user's name so that there aren't 
any mixups. Disk 1 is used as the "igni- 
tion" key, as the brief operating manual 
notes. Backups of this disk cannot be 
made since it's copy protected. MECA 
charges $24.95 for a backup copy when 
this amount is sent in with the program's 

warranty card. Otherwise, you have to 
live with a three -month damaged disk 
limited warranty. 

In sum, this is an excellent home finan- 
cial program, deserving its high- popular- 
ity status. It's easy as pie to use, there are 
lots of reminders to save work before 
leaving the program, and plenty of help 
assists at hand. No one who can read 
should have any difficulty working with 
the program, therefore. If your computer 
and printer have graphics capability, it'll 
print graphs, too. iiiYE 

THE 

SHOR1 WAVE 
PROPAGATION 

HANDBOOM 
Second Edition 

George Jacobs, W3ASK 
and 

Theodore J. Cohen, N4XX 

li t 
SHORTWAVE 

PROPAGATION 
HANDBOOK 

rNINCIPQS. rNrarr. rroN ^ u,rx 

You have a receive- you've got an antenna -now let the experts share with you the 
secrets of long -distance communications. Take advantage of signal propagation 
techniques. Whether you are tuned in with a scanner, a communications receiver, a 

Ham or CB rig, this Is the vital information you need to have. 
The all new revised 2nd edition of The Shortwave Propagation Handbook is here. 

Authors W3ASK and N4XX explore the whys and wherefores of how radio signals 
between 3 and 300 MHz travel over long distances under the influence of sunspots, 
the ionosphere, meteor trails, auroral ionization, sporadic -E, scatter phenomena, 
and other factors. Through fascinating text, amply supplemented by many charts, 
photos, and Illustrations, you find out how to predict and use to your communica- 
tions advantage the various types of skip openings- whether you're using a scan- 
ner to monitor the low or high VHF bands, an HF communications receiver or trans- 
ceiver to pinpoint that hard -to -hear station, or are a 27 MHz operator or an Amateur 
operator looking for that rare country-the Information in this book will tell you 
what you need to know so that you can take the fullest advantage of your communi- 
cations facilities. 

The all new 2nd edition of The Shortwave Propagation Handbook is only $8.95, 
postpaid (sent by Book Rate Mail -allow time for delivery). Order now. 

Popular Communications 
76 N. Broadway, Hicksville, NY 11801 

Please rush me my copy of the 2nd Edition of The Shortwave Propagation 
Handbook: 

$8.95 for the book plus $2 for shipping & handling. 

Name 

Address 

City State 

Mastercard VISA 
My account number is: 

Zip 
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viii COMMUNICATIONS uni 
International Shortwave Programs 

By Glenn Hauser 

International shortwave broadcast trans- 
mission frequencies and times are mud- 
died by changes that are made here and 
there. Compounding this are new trans- 
missions that crop up and programs that 
change. Here are the latest SW maneuver- 
ings around the world. 

Belize. The Voice of America has 
reached an agreement to set up a medium - 
wave relay here. Besides the new Costa 
Rican relay on 930, VOA plans eight or 
nine more MW relays throughout Central 
America and the Caribbean, to blanket 
the region and make VOA audible any- 
where on ordinary AM radios. Mean- 
while, we can hear Radio Belize on 830 
and 3285 kHz, but not without effort. 

Bhutan. Another installment for the 
dreamers: Prodyut Banerjee in Calcutta 
reports that NYAB's Sunday program in 
English at 0830 -0900 UTC, nominally on 
7040 kHz, has been trying different unan- 
nounced frequencies, probably to escape 
interference, such as 6970, 6895, 7170. If 
you hear an oriental station on 3395 dur- 
ing the other program, Wed. & Sat. 1330- 
1400, it's more likely Indonesia. 

Botswana. Radio Botswana has ob- 
tained some new transmitters, and put 
them on different frequencies. Replacing 
4848 kHz is 4820, well heard depending 
on Latin American interference, until 
2200 and from before 0400. 

Canada. Although parent organiza- 
tion CBC has suffered a $75- million bud- 
get cut, Radio Canada International's 
share turned out to be only $670,000. 
There will be some staff reductions and 
less variety in programming to different 
target areas, but RCI's immediate future 
seems secure. However, in the Financial 
Post, Andrew Cohen reported, "If RCI 
has to make cuts, broadcasts to the U.S. 
and the Caribbean will be dropped." The 
cuts facing domestic CBC are far more 
serious -1,150 of the 12,000 staff were to 
lose their jobs, with a considerable im- 
pact on programming and facilities. 

"Ideas," the last week of March at 9:05 
pm local time on CBC Radio (AM and in 
some places FM), planned a four -parter 
on Aldous Huxley: Perceptions and 

Prophecies, Mar. 24 -27; an international 
sound feature about the life of a peasant 
in Croatia, Mar. 28. 

China. Each year, Radio Beijing dis- 
tributes a beautiful free calendar to its lis- 
teners. The 1985 edition has full -color 
photos of wildlife and a set of smaller 
shots showing station activities. The 
winter morning channel of 6160 at 1200 

UTC was replaced by 6200, both subject 
to Latin American interference. 

Colombia. The Amazon frontier area 
has spawned some interesting new short- 
wave stations. In the remote northeast 
corner of the country, an outlet identify- 
ing only as "CARACOL Carreno" has 
appeared on 5936 -5937 kHz, audible 
around 1100 and until 2400 or later. Were 
it not for the Colombian national an- 
them, and the fact that CARACOL is a 
major Colombian network, it could easily 
be mistaken for a Venezuelan station, 
since it also serves and frequently men- 
tions nearby Puerto Ayacucho. Then it 
shifted to 5940.5, as monitored by Ernie 
Behr in Ontario. 

Cuba. In another unexpected develop- 
ment, the main domestic network, Radio 
Rebelde, has put on a deliberate short- 
wave outlet, 5025 kHz, seemingly 24 
hours. This allows listeners far afield to 
witness its "new style" of a rapid pace 
and lots of U.S. music, designed to keep 
young Cubans tuned to it instead of Ra- 
dio Marti. Rebelde had often been re- 
ported by mystified listeners on 3540, 
3600, 5310, 5400, and other strange fre- 
quencies. These are harmonics, of an un- 
usually high order, from transmitters on 
590 and 600 kHz. 

Dominican Republic. Radio Santiago, 
which formerly varied around the 6 -MHz 
band, decided to try 9 MHz instead -usu- 
ally around 9778 kHz, best heard in the 
daytime when interference is lower. 
There's an hour -long "Noti -tiempo" 
newscast, replete with doorbells relayed 
from Radio Comercial in Santo Do- 
mingo, at 1630. 

Ecuador. Not only Greece, but HCJB 
decided to go out -of -band above 6.2 
MHz; evening broadcasts in European 
languages mixed with Greece on 6205, 
while English at 0700 was in the clear. 
Due to declining sunspot counts, the 
13- meter -band channel of 21477.5 in the 

daytime was dropped this winter, but 
might be temporarily revived in the 
spring. HCJB's monthly "Open Line" 
call -in program for March was scheduled 
on the 23rd at 0700 on 6130, 6205, 9655, 
9745, 11925; 24th (UTC) at 0200 on 6095, 
9745. Friday editions of "Passport" are 
featuring hour -long specials: Mar. 22, 
music by Jack Stenekes; Mar. 29, Com- 
munism in 1985. Listen at 1900 on 17790, 
15295; UTC Sat. 0100 on 15155, 9745; 
0530 on 6095, 9745, 11915; 1000 on 
11925, 6130. 

Grenada. Radio Grenada got a new 
transmitter from the U.S. and resumed 
operations on 535 kHz instead of 990; this 
clear 20 -kW channel can be heard widely 
from sign -on at 1000, or until sign -off at 
0200. Of course, sensitive and selective re- 
ceivers and antennas are required. 

Israel. After being turned down by 
Greece and Turkey, Voice of America 
formally requested that Israel allow it to 
build a major new shortwave relay station 
to reach the USSR, not Arab countries. 
Despite its poor relations with the Soviet 
Union, Israel was slow to accept the pro- 
posal. Meanwhile, Sen. Paula Hawkins 
(R. -FL) and Rep. Matthew Rinaldo 
(R. -NJ) proposed early in the 99th Con- 
gress that a "Radio Macabee" program 
especially for Soviet Jews be established 
under the auspices of Radio Liberty. 

Paraguay. Unlike its neighboring 
countries, shortwave stations in Para- 
guay are scarce, but thanks to a 100 -kilo- 
watt transmitter, Radio Nacional is easy 
to hear on 9734.4 kHz -at least during 
breaks in usage of 9735 by the even more 
powerful Deutsche Welle relay on Anti- 
gua. Reception is best in the morning at 
0930 -0955, 1040 -1055, and perhaps from 
1130. Also check around 0150. You'll 
probably hear some nice Paraguayan folk 
music on the harp, and even when DW is 
on, the heterodyne from Asuncion can 
tantalize you. 

Pennsylvania seems like a separate 
country since, unlike many other states, it 
prohibits prison inmates from listening to 
shortwave broadcasts. The policy seems 
to result from an old- fashioned 
misunderstanding of SW -fear that in- 
mates will somehow transmit with a 
receiver, or overhear police calls, the lat- 
ter actually on vhf. A long campaign con- 
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tinues to try to change this policy; letters 
asserting the harmlessness of SWLing, 
and its value in rehabilitation, may be 
sent to Rep. Matthew Ryan, 1 South 
Oliver St., Media, PA 19063. 

Portugal. Radio Portugal had to make 
some cuts in 1985 in order to stay within 
its budget. Foreign- language broadcasts 
were reduced to Mon. -Fri. only, and En- 
glish to North America was retimed to 
0030 -0100 (for the east, replacing French) 
on 9560; 0300 -0330 (for the west, replac- 
ing 0530 -0600) on 6095. Portuguese 
transmissions remained intact, but Span- 
ish was dropped completely, to the dis- 
may of director Martim da Silveira; we 
had the pleasure of meeting him and two 
of the English announcers, Joe Conefrey 
and Winnie d'Almeida, during a recent 
visit to Lisbon. 

Syria. It's not every month -indeed 
not every year -that another country 
starts broadcasting in English to North 
America. But Damascus Radio did so in 
mid -January, at 1200 -1300 on 17510, 
though another hour for Europe at 2000 
on 11685 may come in better in central 
and western North America. Abrupt fre- 
quency changes are quite possible. 

U.S.A. KCBI, Dallas, Texas, began 
testing on the air Dec. 24, with tones and 
IDs requesting reports on 11790 kHz, at 
various times between 1800 and 2200. 
Numbered QSL cards were issued to early 
reporters. Tom Gavaras in Minnesota 
caught them Dec. 26 at 1920 -1935. Full - 
power tests began Jan. 8, but further 
work on the modulation section was 
needed, and regular programming was 
expected to be delayed until February or 
March. Although frequencies could 
change, the schedule was expected to in- 
clude First Baptist Church services Suns. 
1645 -1800 on 11905; and a Mon. -Fri. 
1800 -1900 call -in on 11790 (simulcast 
with FM), "Today in Dallas." Other pro- 
gramming until 2200, and at 0000 -0400 
on 11870 or 11790 would be separate 
from FM. KCBI promises that its short- 
wave listeners will be spared the 3 -day an- 
nual fund -raising "sharathon" that sup- 
ports the FM station. The transmitter site 
is 60 miles from the studio; south of Den- 
ton, between Frisco and Prosper, Texas. 

NDXE, another new shortwave sta- 
tion, in Opelika, Alabama, is expected to 

be on the air in June, but has already gen- 
erated publicity by making a pledge to 
emphasize sound quality, and be the first 
station to apply AM stereo to shortwave, 
using the Kahn /Hazeltine sideband sys- 
tem. NDXE plans to emphasize sports 
programming, but is already asking po- 
tential listeners for comments on pro- 
gramming, to: NDXE, Box 569, Opelika, 
AL 36801. 

WRNO, New Orleans, has been carry- 
ing a highly political program, but you 
might overlook it among the rock music 
and preachers unless you understand Far - 
si. "Radio Voice of Liberation" airs 
UTC Mons. at 0000 on 9852.5. 

For about three weeks last November, 
Yonkers, New York had its own radio sta- 
tion, "All -Wave 1622," KPF941 on 1622 
kHz. Licensed as a remote -pickup unit, it 
briefly stood up to the FCC by operating 
as a local broadcast station. Bruce Quinn, 
who operated AM /FM /SW pirate Jolly 
Roger Radio in Bloomington, IN for 

many years, has decided to apply for a 

legal FM outlet in Delphi. The call? 
WXJR. 

USSR. Radio Tashkent, Uzbekistan, 
often makes it over the pole to North 
America during its English broadcasts 
toward India at 1200 -1230 or 1400 -1430. 
Winter frequencies of 11785, 9600, 9540, 
5985 and 5945 normally change in April 
to the summer set of 15460, 11925, 9715, 
9650, 6025. Content of the two broad- 
casts differs; the early one is heard better 
in the east, including: Mon., Muslims of 
the Soviet East; Tue., Youth Programme; 
Wed., Life in the Village; Thu., Musical 
Programme; Sun. after 2nd Sat., DX 
Programme; last Sun., Salom Aleikum 
Listener's Club. 

For a source list of additional reading 
about shortwave listening, send a self - 
addressed stamped envelope, and enclose 
another stamp, to Glenn Hauser, Box 
490756 -E, Ft. Lauderdale, FL 33349. AE 
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Car Stereo SIGNAL BOOSTER 
Model SF -0809 Amptifies FM 
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tends range It allow a greater selc- 
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EXTENDS CORDLESS TELEPHONE 
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Special 
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±1111//BOOK REVIEWS 1111111111==MI 

The latest technical books and lit- 
erature in the electronics and com- 
puter field. 

Onmi Complete Catalog Of Com- 
puter Software edited by Owen 
Davies. (Collier /Macmillan; 417 
pages; $24.95 hard cover, $13.95 soft 
cover.) 

Though this book is large- format 
and contains a goodly number of 
pages in it, the "complete" in its title 
is misleading. Lacking coverage of 
such popular software packages as 
Lotus 1 -2 -3 and Peachtext, to name 
just two, as well as newer software 
such as dBase III, it is hardly "com- 
plete." But what it does cover, it cov- 
ers well. The Catalog is actually a rel- 
atively comprehensive alphabetical 
listing, according to category, of va- 
rious types of software packages for 
Apple, Atari, Commodore, IBM, 
Radio Shack and other popular per- 
sonal computers. Each entry is ac- 
companied by a crisp, informative 
description and a capsule "review" 
of the package. Each entry also speci- 
fies the computer(s) for which the 
product was written, hardware (and 
software where applicable) require- 
ments, name of originating software 
house, and suggested retail price. 
The categories make up different 
chapters, such as Accounting, Data- 
bases, Graphics, Spreadsheets, Word 
Processing, Entertainment, etc. 
There are 22 categories (chapters) in 
all, including two titled Freeware and 
Disk Magazines. At the back of the 
book are a glossary of technical com- 
puter terms and a directory of soft- 
ware firms with addresses and tele- 
phone numbers. 

The Hidden Signal On Satellite TV 
by T. P. Harrington & Bob Cooper 
Jr. (Universal Electronics; soft cov- 
er; 180 pages; $14.95 plus $.200 
P &H.) 

Written specifically for the satel- 
lite communications trade, this is 

said to be the first book that com- 
pletely covers the entire field of non - 
video satellite services carried on do- 
mestic satellites. Its focus is on stereo 
subcarriers, telephone channels, 
world news and press services, tele- 
text and other VBI systems, single 
channel per carrier (SCPC) systems, 
and other data systems. The book 
deals with all phases of this side of the 
satellite business. Coverage includes 
the systems, how they work, who 
uses them, how signals are received, 
and how the services can be utilized. 
The easy -to- understand text is sup- 
ported by photos, diagrams, and 
tables. 

The Microcomputer User's Guide To 
Information Online by Carol Han- 
sen. (Hayden Book Co.; soft cover; 
240 pages; $18.95.) 

Large databases, electronic bulle- 
tin boards, and other remote services 
that continue to make personal corn- 
puting more useful are the subject of 
this book. To access them, you must 
know what and where they are, how 
to connect your computer to them, 
and what to do to become a sub- 
scriber. This guide tells you about 
more than 100 databases you can ac- 
cess for home, business, science, 
news, education, and document -de- 
livery uses. In down -to -earth terms, 
it explains how you can get started 
and gives information on costs and 
vendor publications. Step -by -step in- 
structions are provided for using on- 
line applications to send mail, talk to 
other users "tuned" into a network, 
compute, and program. A complete 
examination of how to perform a 
search, including examples, strategy 
hints, and how to download data are 
covered. New Lockheed and BRS 
databases that use simplified com- 
mand languages and newer equip- 
ment and software for simpler 
searching, including UserKit and 
Scimate, are also covered. Appen- 
dices list major vendors and net- 

works, major databases, selected 
equipment manufacturers, and se- 
lected bulletin boards. 

NEW LITERATURE 
Parts Cross -References. RCA Distribu- 
tor and Special Products Division has an- 
nounced publication of updated versions 
of its RCA Drawing Number to Stock 
Number Cross Reference (Form 1F6932) 
and Replacement Parts For Video Cas- 
sette Recorder Instruments Cross Refer- 
ence (Form 1F6627). Form 1F6932 covers 
parts for all RCA consumer instruments 
except VCRs and cameras. Form 1F6627 
covers replacement parts for VCR instru- 
ments. Both publications are available 
from authorized RCA parts distributors. 
Software Protection Devices Catalog. 
Protection and interference control prod- 
ucts are presented in a new 40 -page cata- 
log from Electronic Specialists. Listed 
and described are ac line- voltage regula- 
tors and conditioners, modem and tele- 
phone -line surge suppressors, and equip- 
ment isolators and filter /supressors. 
Typical software protection and interfer- 
ence problems are described, along with 
suggested solutions. The catalog also de- 
scribes applications for high -tech equip- 
ment protection and interference control. 
For a copy of Catalog No. 841, write to: 
Electronic Specialists, Inc., 171 S. Main 
St., P.O. Box 389, Natick, MA 01760 or 
call 800- 225 -4876. 
Home Satellite TV Booklet. "Tuning In 
To Home Satellite TV" is a 56 -page 
booklet from CommTek Publishing Co. 
that explains the technology, program- 
ming and advantages of satellite TV. In 
its third edition, the newly revised color 
brochure, prepared by the editors of Sat- 
ellite Orbit magazine is written in 
layman's terms. It gives a brief history of 
satellites and an explanation of the equip- 
ment a consumer needs to receive the TV 
signals they transmit. Included are a ques- 
tion -and -answer section and a glossary of 
terms. A 32 -page sections lists a typical 
month's programming on 123 satellite 
channels available to the home viewer. 
You can obtain a copy of the booklet by 
sending $1.00 (to cover postage and han- 
dling) to: Satellite Orbit, CommTek Pub- 
lishing Co., 418 N. River., P.O. Box 
1700, Dept. 02 -DLR, Hailey, ID 83333. 
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NEW PRODUCTS ... 
(from page 13) 

el D12L switch detects motion inside 
a 30' x 30' (adjustable) area. When 
it does, it switches on and remains on 
as long as the motion continues. 
Once motion is no longer detected, a 
preset time delay switches off the 
power. Both detection pattern and 
delay time are user adjustable. The 
switch offers three operating 
modes -manual, automatc, and 
darkness -only. 

The motion detector is housed in- 
side a weather -resistant enclosure 
and is unaffected by humidity, tem- 
perature, air movement, and noise, 
which makes it safe for outdoor use. 
The device automatically switches 
loads up to 1000 watts at 117 volts ac. 
Standby power consumption is only 

7 watts. The Model D12L is equipped 
with a pair of lamp holders. It's also 
available as the Model D12, sans 
lamp holders. 

CIRCLE 68 ON FREE INFORMATION CARD 

Kit Version Of A 
Popular X-Y Plotter 
Heath's new digital X -Y plotter, the 
Model IR -5208, is the kit version of 
the popular Sweet -P Plotter. The sin- 
gle -pen IR -5280 draws virtually every 
graphics format, including pie 
charts, bargraphs, straight- and 
curved -line graphs, illustrations, and 
alphanumeric labeling on plain bond 
paper and transparency material. 
Line segments are said to be accurate 
to 0.004 "and writing speed is a maxi- 
mum of 6 " per second. 

Compact and light enough in 
weight to be carried in a briefcase, the 
plotter can be connected to the paral- 
lel port of almost any computer. It is 

operated by simple commands en- 
tered into the computer. A software 
support package is available for the 
plotter for use with the entire line of 
Heath /Zenith computers and the 
IBM PC and compatibles. Included 
in the kit is a parallel interface cable 
and four colored pens. $349.95. 

CIRCLE 80 ON FREE INFORMATION CARD 

IF YOU OWN A 

CABLE TV 
DESCRAMB LER 

THE NEW FEDERAL LAW 
EFFECTIVE DEC 29, 1984 

APPLIES TO YOU. 
BEFORE YOU FALL FOR 

"MISLEADING" ADVERTISING 
GET THE FACTS!!! 

SEND $9.95 IN CHECK OR 
MONEY ORDER TO: 

CONSUMER CABLE PRODUCTS 
794 FRANKLIN AVE. 
FRANKLIN LAKES, NJ 07417 

PROTECT YOURSELF 
THIS IS INFORMATION 
YOU CANNOT AFFORD 
TO BE WITHOUT. 

mail service only 

CIRCLE 59 ON FREE INFORMATION CARD 

STATE OF THE ART KITS 

i EXCEL DRILL 
TITAN MINI DRILL 939.95 
RELIANT MINI DRILL KIT $29.95 
EXCEL MINI -DRILLS ARE HIGH - 

PERFORMANCE COMPACT AND 
LIGHTWEIGHT FOR ALL THE DELICATE 
AND MINUTE WORK INVOLVED WITH 
ELECTRONICS. ENGRAVING. MODEL 
MAKING AND OTHER CRAFTS THE PRECI 
SION DESIGN MAKES THEM AS EFFICIENT 

AS DRILLS MANY TIMES THEIR SIZE 
EACH DRILL KIT COMES COMPLETE WITH CASE AND 20 PIECE 
ACCESSORY MINI TOOLS SUCH AS DRILLS. BURRS. BURCHES 
AND DISCS. NOTE: RUNS ON 12 VOLTS DC 
DRILL STAND FOR ABOVE 91995 

EXCEL PRINTED CIRCUIT BOARD KITS 
CIRCUIT BOARD KITS $24.95 
COMPLETE KIT WITH POSITIVE RESIST PC BOARDS. ETCHANT. 
DEVELOPER. GRAPHICS d TRAY 

CARBIDE P.C. DRILLS 
A SPECIAL PURCHASE MADE IT POSSIBLE TO PASS A SAVINGS 
ONTO YOU. THESE DRILLS NORMALLY SELL FOR AS MUCH AS 
$3.95. ALL DRILLS HAVE A STANDARD I/6 INCH SHANK 
.033 DEC. SIZE 91.50 EA. OR 495.00 
.043 DEC. SIZE $1.50 EA. OR N95.00 
062 DEC. SIZE 91.50 EA. OR 4195.00 

LOGIC PROBE KIT ONLY 95.95 
NEEDED BY ANYONE WORKING WITH LOGIC IN THEIR PRO. 
JECTS. HAS A RANGE. CONSISTS OF SMALL 0.10 P BOARD 
MEASURING 2 -TIM" . 3/4" AND PREDRILLED. ONE SEVEN SEG- 
MENT READOUT ONE I.C.. TWO DIODES. THREE RESISTORS AND 
ONE TRANSISTOR. WORKS OFF 5 VOLTS AND MAY BE TAKEN 
FROM THE CIRCUIT BEING TESTED. INDICATES III HIGH. (0) LOW 
NORMAL. AND (PI PULSING EXCELLENT STUDENT PROJECT 

PRESCALER KITS 
HAL 300 PRE .. 914.95 ' 
PC BOARD AND ALL COMPONENTS 

HAL 300 AIPRE 824.95 
PC BOARD AND ALL COMPONENTS WITH PRE.AMP ONBOARD 
HAL GOO PRE 929.95 
PC BOARD AND ALL COMPONENTS 
HAL000NPRE. 439.95 
PC BOARD AND ALL COMPONENTS WITH PRE.AMP ONBOARD 
HAL 1.2OHZ PRESCALER. $09.95 
BUILT AND TESTED REQUIRES 5 VOLTS D.C. 

SHIPPING INFORMATION: ORDERS OVER 525 WILL BE SHIPPED 
POSTPAID EXCEPT ON ITEMS WHERE ADDITIONAL CHARGES 
ARE REQUESTED. ON ORDERS LESS THAN 925, PLEASE INCLUDE 
ADDITIONAL $2.50 FOR HANDLING AND MAILING CHARGES. 
MICHIGAN RESIDENTS ADD 4. SALES TAX. SEND 20' STAMP OR 
SASE FOR FREE FLYER. 

cxDF<T.xPx4xrN4xrOlxfxllRSAV 

HALTRONIX, INC. 
P.O. BOX 1101 

SOUTHGATE, MICH. 49195 
PHONE (313) 2951792 'MAL. HAROLD C. ROWLAND 

WAZXH 
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"Digital" Color TV Arrives! (from page 36) 

determined. Driving signals are then 
sent to a pair of audio amplifiers that, 
in turn, drive speakers. 

SECAM Chroma Processor. The 
SPU2220 SECAM chroma processor 
(French for FM video and AM audio) 
is not applicale in this setup. 

Teletext Processor. The TPU 
2700 isn't in the Toshiba Model 
CZ2094, though it may be included in 
future models. It will certainly be in- 
cluded in at least one competitive re- 
ceiver /monitor soon to come into the 
marketplace and, therefore, is worth 
a brief review. The Level -1 Teletext 
processor is a 40 -pin VLSI NMOS de- 
vice that offers ghost compensation 
for undesirable secondary images. It 
uses a 7 -bit Gray code digitized video 

signal, stores up to eight pages of 
text, will underline, has automatic 
language- dependent character selec- 
tion, and can switch between PAL 
and SECAM (note the absence of 
U.S. NTSC here). An external 64K- 
bit dynamic RAM (DRAM) stores 
text in 2 -, 4 -, or 8 -page increments. 

How It Fared 
When compared with the analog 
competition, the Model CZ2094 re- 
vealed generally better performance 
on the lab test bench than we've 
customarily obtained in the past. 
Most of the story is unfolded in the 
spectrum analyzer /oscilloscope pho- 
tos shown elsewhere in this report. 

Ever since Lester got his modem, he's communicated with everyone in the conti- 
nental U.S. except me! 

90 / MODERN ELECTRONICS / April 1985 

On the bench, this remarkable col- 
or TV receiver /monitor gave pretty 
good readings in most important 
areas. Luminance and chroma sig- 
nal -to -noise (S /N) ratio, for exam- 
ple, was 43 dB, while the high -fre- 
quency luminance bandpass was 4.2 
MHz wide and the chroma vector dis 
play was passable. In general, powe 
supply regulation was superior t _ 

outstanding at almost 100% in both 
the low- and high -voltage sections. 
The measured 90% dc restoration 
figure is also superior. Colorbar reg- 
istration was exceptional. Pictures 
were snappy all the way, thanks to 
the CRT's superb edge -to -edge fo- 
cusing and the 99.9% RGB converg- 
ence. 

Audio, too, comes in for its fair 
share of praise. Stereo separation be- 
tween the left and right channels 
coming from the system's built -in 
stereo amplifier measured a reason- 
ably good 40 dB. Sound from the two 
built -in speaker drivers was pleasant- 
ly "wide" ranging, responding out to 
10 kHz at -12 dB. It may not be 
what you've become accustomed to 
from your hi -fi system, but it's cer- 
tainly far better than what's usually 
obtainable from built -in speakers. 

User Comment 
One of the maxims of the video mar- 
ketplace is that good color TV receiv- 
ers, whether digital or analog, àren't 
exactly "economy" priced. The 
Toshiba Model CZ2094 color TV re- 
ceiver /monitor, at $1199, fulfills the 
rule, though for a hot new product 
with the latest in digital video tech- 
nology, it's really reasonably priced. 
This is a deluxe receiver /monitor all 
the way, designed to meet your needs 
now and for some time to come. 

How do we feel about the Model 
CZ2094? Well, considering that 
Toshiba has brought to market afin- 
ished product, we give it an AAA for 
effort. In terms of features offered 
and execution, there's no doubt in 
our minds that the Model CZ2094 de- 
serves a 9 + . IlE 
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Booming World of Consumer Electronics (from page 27) 

Mitsubishi displayed two car CD 
systems, saying both will be ready for 
dealer delivery in May. Both units use 
its CD -100 CD player. Its System I is 
coupled to the company's CV -232 
50- watt /channel graphic equalizer/ 
amplifier, a $600 package. System II 
teams the CD player with the CZ -741 
receiver and four -channel 100 -watt 
amp. The players use a multi -color 
LCD display. Pioneer's $600 CD 
player, the new CEX -P1, is said to be 
compatible with virtually any car 
stereo system. Readouts for elapsed 
play time, total play time and remain- 
ing time are on a fluorescent display. 
Tracking error caused by vibration is 
minimized by computer technology 
that memorizes the laser beam's posi- 
tion on the disc when a severe bump 
occurs. The machine comes in two 
modules: an operating module for 
the user and a processing module 
that's installed behind the dash or in 
another remote location. 

We saw some neat auto -sound ac- 
cessories. One that caught our atten- 
tion was the Cassetter from Pompa- 
no Manufacturing. These are illumi- 
nated cassette storage compartments 
that make it easy to select an album 
while driving at night. Another was 
Blaupunkt's stalk- mounted five - 
band graphic equalizer with four - 
way speaker control. The $165 device 
also has LED level display and night - 
illumination design. 

Of course, there were a zillion car 
stereo units, with electronic tuning 
models causing the most excitement, 
as well as power amp boosters, 
graphic equalizers, and speakers, 
speakers, and more speakers. And 
speaking of speakers, don't think 
that those of you with recreational 
vehicles were neglected. Alpine un- 
veiled a subwoofer just for you, its 
model 6490. Using an acoustic -sus- 
pension system and a labyrinth open- 
ing designed to be directed toward a 
corner of the vehicle to create a 
folded -horn effect, its bandwidth is 

30 Hz to 500 Hz, with a peak power 
rating of 150 watts at 1 kHz. 

Radar detectors were on hand, of 
course. Two -piece hideaway ones 
continued the trend established a few 
years ago. The feature being boasted 
about more than any others appeared 
to be locking out false signals. Con - 
trolonics calls it the "Pollution Solu- 
tion" on its Whistler detectors; Dy- 
nascan's Cobra Group says it about 
its "Trapshooter" detectors, calling 
it "Lockout "; and Uniden says it 
about their RD55 and RD95 radar 
detectors, calling it E.D.I.T. (elec- 
tronics data interference terminator). 

Citizens Band radios are not dead 
at all, it seems, since a bevy of manu- 
facturers introduced new CB models, 
including Uniden, Dynascan, and 
Midland, among others. 

More than ever, it's apparent that 
car theft is a major problem, judging 
by the great number of auto security 
devices exhibited. Chapman Securi- 
ty, the company that introduced the 
first combination hood lock and igni- 
tion suppression system (the Chap- 
man -Lok) unveiled a hand -held re- 
mote control vehicle security device 
called, "Phazer." The small trans- 
mitter, measuring only 21 " x 13 /a " 

x % ", sends out an infrared -coded 
signal so that the user can operate the 
Chapman system from outside the 
vehicle. Code -Alarm of Troy, MI an- 
nounced a micro -size mercury tilt 
alarm, the MTS -1, that's the size of a 
quarter. The switch can be mounted 
with only one screw and uses a flexi- 
ble metal tab with no mounting 
bracket to simplify installation. 

Next Month 

The concluding part of this article 
will give you further insights to what 
you can expect to find shortly on 
dealers' shelves. It will cover newly 
introduced computers, printers, elec- 
tronic typewriters, graphics tablets, 
telephone electronics, electronic mu- 
sic keyboards, electronic health de- 
vices, and more. NE 

iiurri UPI 
Here's what you've been looking 
for - an all new hard -hitting monthly 
magazine which gives a unique In- 

sider's view of what's really going on 

in the world of communications. 
POP'COMM is your primary source 
of information - bigger and better 
than any communications maga- 

zine, with exciting coverage of scan- 
ners, shortwave broadcast & utility 
stations, spy stations, pirate and 

clandestine broadcasters, RTTY 

monitoring, survivalist communica- 
tions systems, FCC news, wiretap- 
ping and bugging, scrambling /un- 
scrambling, surveillance / undercov- 
er communications, satellite & ca- 

ble TV, sophisticated telephones, & 
more. What you've been looking for 
all along! Take advantage of sub- 

stantial savings over the newsstand 
price by subscribing now. Don't miss 
out on even one single issue of POP- 

ULAR COMMUNICATIONS -order 
your subscription now. 

Twelve Issues 
14 

o. 
ñ 
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PRODUCT EVALUATIONS 
Compulogic RS -232 continued (from page 17) 

at PIN 1." No problem. But then the in- 
structions said: "Connect the other end 
of the power cable to SK -3 or any open 
connector on the Power Supply PC 
Board." Oops! The non -Radio Shack 
power supply that had been installed with 
my non -Radio Shack disk drives had no 
open connector! Furthermore, except for 
mentioning that the red wire of this power 
cable was + 5 volts, the other three wires 
were not identified. 

What to do? Dan, the professional that 
he is, was not fazed by this. He got a 
meter, measured a few voltages, drew 
some conclusions, and spliced some 
wires. He finished the installation (after 
struggling a little getting one of the flat 
cables to mate with a tight plug) and 
plugged things back together for a test. It 
worked! It had taken almost two hours, 
for which I insisted adding to his modest 
estimate fee. 

Conclusions 
Even without the "missing plug" prob- 
lem caused by my non -standard power 
supply, it would have to take, for a first 
installation, at least an hour to digest the 
instructions and get acquainted with the 
cables and their routing. If you for some 
reason did another one soon after, you 
could probably do it in half the time. 
CompuLogic people probably can do the 
job in the claimed 15 minutes, but I think 
that doing it in less than 15 minutes first 
time out is an exaggeration. 

Other than this, and the lack of pinout 
information (which is not essential for a 

Clear to send 

Data set ready 

Signal ground 

Carrier detect 

13 
25 12 24 11 23 10 22 9 21 

Ring indicate 

Data terminal ready 

8 20 7 19 

Request to send 

Receive data 

/Transmit data 

Protective ground 

1 
18 5 17 4 16 3 15 2 14 

1 

Secondary transmit data 

\ Secondary assigned 

Secondary request to send 

(Al DB -25 PIN FUNCTIONS (LOOKING AT FACE OF SOCKET) 

Red ( +5V) 

Black (Ground) 

Orange ( +12V) 

'Yellow ( -12V) 

1 2 3 4 

(B) POWER CABLE VOLTAGES 

Fig. 1. These drawings show the pinouts for the DB -25 

connector (A) and lead identifications for the power 
cable voltages (B). Not supplied in the kit, this infor- 
mation is important if you install the interface yourself. 

normal installation), I'm very pleased 
with my CompuLogic serial interface. 
I've been using it extensively for a couple 
of months and use it regularly on Com- 
puServe. Moreover, I've transmitted 
about a dozen magazine articles to a 
CompuServe workspace for retrieval by 
an editor; uploaded and downloaded 
files; and used the interface with several 
different modems at 300 and 1200 baud. 
I've even used it to upload files from a 

portable word processor. As a bonus the 
RS -232 port could also be used to drive a 
serial printer. 

Therefore, for only $69.95 plus $3 ship- 
ping and handling, and the "nerve and 
guts" to install it, you open vast new cap- 
abilities for Model III or 4 TRS -80s that 
don't already have a serial interface in- 
stalled. I'm certainly glad I added mine! 
-Fred Blechman 

CIRCLE NO. 117 ON FREE INFORMATION CARD 

Kit Report: 
Heath Model AD -1308 Real-Time Spectrum Analyzer 

Last Month, assembly details on the 
Heath Model AD -1308 real -time audio 
spectrum analyzer and its companion ac- 
cessories were not included. Since these 
products are available only in kit form, 
our assembly experiences are just as ger- 
mane to the report as the performance de- 

tails in our product evaluation. There- 
fore, this month we're including our ob- 
servations on kit assembly. 

Assembling an instrument as complex 
as Heath's Model AD -1308 real -time 
spectrum analyzer from a kit is a major 
task. It's easy to assume, given the prod- 

ucts's size, that this is a one- or two -eve- 
ning kit -building job. Don't you believe 
it! The complexity of the circuitry belies 
appearances. It took me 17 % hours to as- 
semble and put the AD -1308 into service. 
The companion ADA- 1308 -1 power -sup- 
ply /rack -mount accessory and AD -1309 
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pink/ white -noise generator took another 
41/2 and 1 Vs hours, respectively, to assem- 
ble. So, plan to set aside almost 25 hours 
to build all three units. 

Spectrum Analyzer. Assembly of the 
AD -1308 isn't really difficult; rather, it's 
time -consuming. Contained inside the 
compact plastic cabinet are three major 
printed- circuit board assemblies. The 
least time -consuming to wire is the dis- 
play board, which took me about 2 % 

hours. Next was the digital board, which 
accounted for another 53/4 hours. By far 
the most time -consuming part of the job 
was wiring the analog board, accounting 
for yet another 7 1/4 hours. The remainder 
of the time spent building the AD -1308 
was devoted to so- called "chassis" work 
and calibration. 

No part of assembling the analyzer was 
particularly difficult, though wiring of 
the analog board became tedious after a 
couple of hours. The reason for this is 
that this board is extremely densely popu- 
lated, so dense that it's reminiscent of 
model airplane R/C receivers, even to 
having the resistors mount on -end. To 
give you an idea of just how densely pop- 
ulated this board is, it contains more than 
320 components, requiring more than 825 
solder connections. In contrast, the dis- 
play and digital boards contain about 110 
and 180 components and required some 
415 and 575 connections to be soldered. 

With almost 2000 solder connections to 
be made, the AD -1308 is almost as com- 
ponent -busy as a console color TV receiv- 
er and even a middle -of- the -line personal 
computer. But when you're finished as- 
sembling the analyzer, you've saved con- 
siderably on the price of an equivalent 
factory -assembled product- assuming 
you can even find an equivalent analyzer 
for less than $1000. 

To aid in identifying components and 
to keep wiring errors to a minimum, 
Heath has arranged small components 
(resistor, tubular capacitors and diodes) 
on tape strips in the order in which they're 
called for in the assembly manual. If this 
has not been done, I would estimate that 
you might have had to add up to perhaps 
three hours to the time required to assem- 
ble this kit. 

Operational checkout is simple and 
straightforward. It can be done in about 
10 minutes, without the need for test 
equipment. Instrument alignment was 
also a simple procedure, requiring only 
one control in the analyzer to be set. To 
accomplish this, a dc voltmeter with 
0.5% accuracy (a 3 1/2-digit DMM will do 
nicely) and a dc voltmeter calibrator or a 
variable dc power supply capable of deliv- 
ering 628 mV with less than 0.5 mV of 
hum and noise are needed. 
Power Supply /Rack Mount. The Option- 
al Model ADA- 1308 -1 power -supply/ 
rack -mount accessory is particularly ap- 
pealing if you have plans to extensively 
use the AD -1308 for electrical connection 
to audio equipment and for recharging 
Ni -Cd cells inside the analyzer. The pow- 
er supply is designed to allow the analyzer 
to dock in a cavity, behind a drop -down 
front panel with a cutout in it that pro- 
vides access to all analyzer controls and 
an unrestricted view of the display. 

Docking the analyzer inside the power 
supply bypasses the analyzer's POWER 

switch and transfers control to the acces- 
sory's POWER switch. It also provides a 
means for recharging the analyzer's bat- 
teries, the input and output jacks for con- 
nection into an audio system, and the 
switches for selecting and displaying any 
combination of the left and right outputs 
from the audio system. 

Assembly of the power supply is ac- 
complished by wiring a single printed -cir- 
cuit board with 57 components and wire 
jumpers and soldering 176 connections, 
plus chassis work. The latter consumes 
most of the assembly time and is greatly 
simplified by captive hardware. 
Pink /White Noise Generator. The final 
item that makes up the real -time audio 
analysis system is the optional Model 
AD -1309 pink /white -noise generator. 
This is a very compact and lightweight 
item that easily stows behind the analyzer 
inside the power -supply /rack unit. 

A single small printed- circuit board ac- 
commodates all but the OUTPUT POWER 

(level) control and the PINK NOISE and 
WHITE NOISE OUTPUT jacks, which mount 
directly on the instrument's front panel. 
There are 82 components that mount on 

the pc board, including jumpers, ac- 
counting for 97 solder connections. Inter- 
connections between the pc board and 
front -panel components are made with 
short lengths of hookup wire. A snap -on 
connector for the 9 -volt battery that 
powers the generator also wires to the 
board and front -panel power switch on 
the level control. 
General Comments. As an experienced 
kit builder, I have always been impressed 
by the quality and lucidity of the Heath 
assembly manuals. The manuals supplied 
with these kits are no exception. Now that 
Heath has taken a no- confusion approach 
to parts packaging (the taped strips of 
small components mentioned above), the 
company has tied up a loose end that neo- 
phytes and even experienced kit builders 
had to struggle with in the past. 

-Alexander W. Burawa 
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MODERN ELECTRONICS MART 
Classified Commercial Rates: 901 per word, 15 -word minimum ($13.50) prepaid. (Word 
count includes name and address.) First word only is set boldface caps at no charge. Add 
20% for additional boldface words. 

Mart Display Rates: 1 "x 1 col., $120; 2 "x 1 col., $230; 3 "x 1 col., $330. Prepayment dis- 
count 5% for 6 issues; 10% for 12 issues prepaid at once. 
(All advertisers with PO Box addresses must supply permanent address and telephone 
number. Copy is subject to publisher approval.) 

Mailing Information: Copy must be received by the publisher by the 20th of the third 
month preceding the cover date. Send Advertising material with check or money order to: 
Modern Electronics, Classified Department, 76 North Broadway, Hicksville, NY 11801. 

OMMUN/CA TIONS 

WORLD'S MOST UNUSUAL Communica- 
tions Books! A large selection of outstanding 
titles covering scanners, "confidential" fre- 
quency registries, bugging, wiretapping, elec- 
tronic surveillance, covert communications, 
computers, espionage, monitoring, and more! 
New titles being added constantly! Ask for 
your large new FREE catalog. CRB Research, 
Box 56 -ME, Commack, NY 11725. 

REVERBERATION 
FOR ORGANS 

Solid state with controls for rever- 
beration and room size. 
EVERY ORGAN SHOULD 
OWN ONE. Send for free ffyer- 

DEVTRONIX ORGANS, INC. 
6101 WAREHOUSE WAY 

SACRAMENTO, CALIFORNIA 95826 

MULTI -CHANNEL microwave .anten- 
nas. Highest quality, low prices, deal- 
ers welcome. D.T. compact $38.00; 
P.T. -1 $48.00; SR -1 $65.00; D.T. Grid 
$69.00; PTS -33 $75.00. All units com- 
plete! Daisy Tenna, Box 42010, Phoenix 
85080. 1(800)874.9033. 

THE MOST EXCITING KIT 
YOU WILL EVER BUILD 

The model WAT -50 miniature FM 
transmitter uses a 4 -stage circuit NOT 
to be confused with a simple wireless 
microphone. Up to 1 mile range. So 
sensitive, it can pick -up a Berson whis- 
pering 50 feet away! Use with any FM 
radio. Complete kit only $29.98. Tax in- 
cluded. FREE SHIPPING. 

DECO INDUSTRIES 
BOX 607 

BEDFORD HILLS, NY 10507 
Available only as a kit in the U.S. 
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COMMUNICATIONS plans, kits, books. 
1750 Meter transceivers, AM /FM broadcast 
transmitters, ham /CB amplifiers, surveillance 
bugs,much more! Catalog $1.00. PANCOM, 
Box 130 -ME2, Paradise, CA 95969. 

CB RADIO MODIFICATIONS! Increase 
channels, range, privacy. Conversion hard- 
ware, books, plans, kits, repairs. Catalog $2. 
CBCI, Box 31500ME, Phoenix, AZ 85046. 

SCANNERS, ACCESSORIES - 2% ABOVE 
COST! Great Newsletter! Nationwide Fre- 
quency Printouts! Send Stamp for Member- 
ship Information! SPOTLIGHT -VIP, Box 
3047, Greenville, NC 27836. 

Vll)EO 
COMPLETE SATELLITE SYSTEMS start- 
ing at $695.00. For catalogue send $5.00 to: 
N.E.S., P.O. Box 18175 -M, Little Rock, AR 
72219. 

CABLE Copy of Federal Laws for $10. 
Roberts, P.O. Box 63/6025, Margate, Fla. 
33063. 

PANASONIC ZENITH GE SYLVANIA 
QUASAR MAGNAVOX RCA SHARP 
HITACHI PHILCO SANYO SONY 
SAMSUNG SAMPO MGA TOSHIBA 
GOLDSTAR EXACT ORIGINAL PARTS 
FOR TV AND VCR. CALL NOW 800 -874- 
1765 NY ONLY 800- 874 -1764. 

SATELLITE TV Receiver Breakthrough! 
Build your own system and save! Instruction 
manuals, schematics, circuit boards! Send 
stamped envelope: XANDI, Box 25647, Dept. 
30, Tempe, AZ 85282. 

VCR OWNERS - You can add stereo sound to 
your video pleasure. This easily assembled 
adaptor permits TV /VCR audio to play 
through your stereo system. Send $5.00 for 
complete information and plans. A.E.D., Box 
847, Wharton, NJ 07885. 

ZENITH Handheld Cable Transmitters - Jer- 
rold, Oak, Hamlin also available -RCA 36 
channel cable converters $40. United Elec- 
tronic Supply, P.O. Box 1206, Elgin, IL 60121 
312 -697 -0600. 

COMPUTI: RS' 

AWII TOOLKITS Eight Diskette sides 
crammed full of APPLEWRITERTM 
goodies: patches - sourcecode - microjustify 
-proportional space - disassembly script -an- 
swers - self -prompting glossaries - bonus book 
- bunches more. $39.50 for either DOS 3.3e or 
ProDOS 2.0 versions. SYNERGETICS, Box 
809 -ME, Thatcher, AZ 85552. VISA /MC. 
(602)428 -4074. 

Order Form 
Please print in block letters. 

MODERN ELECTRONICS 76 North Broadway, Hicksville, NY 11801 

Name 

Street 

City 

State Zip 

1 2 3 4 5 

6 7 8 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 

www.americanradiohistory.com

www.americanradiohistory.com


WE HAVE QUALITY PARTS, DISCOUNT PRICES AND FAST SHIPPING! 
TRANSFORMERS 

120 voll 
primaries 101, 

5.6 VOLTS @ 750 MA $3.00 
6 VOLTS @150 MA $1.25 
12 VCT @ 200 MA $2.00 

18 V. @650 MA $3.50 
18 VOLTS @ 1 AMP $4.50 
24 VOLTS @ 250 MA $2.50 
24 VCT @I AMP $4.50 

RS -232 EXTENSION 

9 LINE CONNECTED 
LINES 1 THROUGH 88 20. 
DB25 MALE TO FEMALE 
In FF FT SHIELDED. 

$11.00 EACH 

MIKE 
CONNECTOR 

5 CONDUCTOR IN -LINE PLUG 
AND CHASSIS MOUNT JACK 
TWIST LOCK STYLE, SAME AS 
SWITCHCRAFT 12CL5M. 
$2.50 PER SET 

TRANSFORMER 
WALL 

ALL ARE 115 VAC 
PLUG IN 

4VDC @70 MA $2.00 

6 VOC @ 500 MA $5.00 

9 VAC @I AMP $3.00 

12.5 VAC @ 265 MA $2.50 

16.5 VAC @ 10 VA $3.50 

17 VAC @ 500 MA $4.00 

SPRING LEVER 
TERMINALS 

TWO COLOR 
LODED 
TERMINALS 
ON A STURDY 
.' 3/4 3 3/4" 
BAKELITE PLATE ° " 

GREAT FOR SPEAKER ENCLOSURE' 
JR POWER SIIPPE IES 

$1.00 EACH 'nl 00 5000 

MULTI - 
SWITCHES 

3 STATION 
NON -INTERLOCKING 

3 - 2PDT SWITCHES 
EACH OPERATES 
INDEPENDENTLY 

13." BETWEEN 
MOUNTING CENTERS. 

$1.75 EACH 

5 STATION 
INTERLOCKING 

MADE BY ALPS. 
3 - 2PDT AND 
2 - 6PDT 
SWITCHES ON FULLY 
INTERLOCKING ASSEMBLY 

BETWEEN 
MOUNTING CENTERS. 

$2.50 EACH 

5 STATION 
NON -INTERLOCKING 
SAME AS ABOVE, EXCEPT 
EACH SWITCH OPERATES 

INDEPENDENTLY 
$2.50 EACH 

METER 
0 - 15 V.D.C. 

THIS 2 -1/4" 
SOUARE METER 
MEASURES 
0 -15 VDC 

$4.50 EACH 

7 CONDUCTOR 
RIBBON CABLE 

SPECTRA -STRIP RED MARKES 
STRIP 28 GA STRANDED WlE 
$5.00 PER ROLL (100 FT. ) 

REVERBERATION UNIT - $7.50 EACH 

ACCUTRONICS COIL SPRING TYPE UNITS. USED IN 
ELECTRONIC ORGANS TO PROVIDE ACOUSTIC DELAY 
SOUND EFFECTS INPUT IMPEDANCE R OHMS OUTPUT 
IMPEDANCE 2."T1 OHMS 4 / -' x 16 x 

SUB -MINIATURE 
D TYPE 

CONNECTOR 

SOLDER TYPE SUB- MINIATURI 
CONNECTORS USED FOR 
COMPUTER HOOK UPS. 

DB -15 PLUG $2.75 
DB-I5 SOCKET $4.00 
DB -I5 HOOD $1.50 
DB -25 PLUG $2.75 
DB -25 SOCKET $3.50 
DB25 HOOD $1.25 

2K 10 TURN 
MULTI-TURN POT 

SPECTROL 
.MOD 534 -711.1 

$5.00 EACH 

SOUND AND VIDEO MODULATOR 
Ç _ . FOR T.I. COMPUTER 

UM1381 -1. DESIGNED FOR USE 
WITH T.I. COMPUTERS. CAN BE USED WITH 
VIDEO SOURCES. BUILT -IN A/8 SWITCH 
CHANNEL 3 OR 4 SELECTION SWITCH. 
OPERATES ON 12 VDC HOOK UP DIAGRAM 
INCLUDED 

$10.00 EACH 14' "-. 
4 

TI SWITCHING POWER SUPPLY 
II 1 10',5214-2 
COMPACT, WELL- REGULATED SWI TCHI NG 
POWER SUPPLY DESIGNED TO POWER TEXAS 
INSTRLF1E,JTS COMPUTER EQUIPMENT. 

INPUT: 14VAC - 25.E VAC AT lA 
OUTPUT: F 12VUC AT 350NÁ 

F 5VDC AT 1.2A 
- 5VDC AT 20011A 

ÿ17E: 4 3/4" X 4 1/4" X 1 1/4" 

"PARALLEL" 
PRINTER 

CONNECTOR 
SOLDER 

J 36 PIN MALE 
STYL 

USED ON 
PARALLEL" 

DATA CABLES 
50 EACH 

at 
$5 

I.D.C. MALE 
SAME AS ABOVE. 

55.00 EAC 

WILL 
PRESS 
FIT ON 
STANDARD 

RIBBON CABLE 

$8.00 EACH 

FREE! FREE! FREE! SEND FOR 
LINE CORDS 

TWO WIRE 
6' 18ga TWO WIRE 

3 FOR $1.00 
THREE WIRE 

18 INCH 18ga THREE WIRE 
2 for $1.00 

8 FOOT 18ga THREE WIRE 

52.00 EACH 

SOLDERING 
IRON STAND 

SPRING STEEL 
IRON HOLDER 
ON WEIGHTED 
BASE. 

$5.00 EACH 

NEW 
LARGER! 

ROTARY SWITCH 
1 POLE 

6 POSMON 

DIA x11/2 HIGH 

75S EACH 
10 for $6.00 

48 KEY ASSEMBLY FOR 

- T.I. COMPUTER 
NEW TEXAS INSTRUMENTS 
KEYBOARD. UNENCODED. 
485 PS.T MECHANICAL 
SWITCHES TERMINATES 
TO 15 PIN CONNECTOR 
SOLID METAL FRAME 4" X 9' 

$6.50 EACH 2 FOR $11 OD PUSHBUTTON 
POWER SWITCH 

A - 

DOUBLE "OLE POWER SWITI ,, 
PUSH ON. PUSH -OFF 
$1.00 EACH 

SWITCHES 
MINI -PUSH BUTTON 
SPST MOMENTARY 
NORMALLY OPEN 
1'4" BUSHING 

354 EACH 
10 FOR $3.25 

100 FOR $30.00 

SPECIFY COLOR 

RED. BLACK, WHITE. 

YELLOW 

KEY 
ASSEMBLY 

5 KEY 
$1.00 

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 

RELAYS 
SOLID STATE RELAY 
HEINEMANN ELECTRIC 
4101 -5A -140 -5 AMP 
CONTROL: 3 -32VDC 
LOAD: 140VAC 5 AMPS 
SIZE -. 2" X 1 "X EA" HIGH 
$5.00 10 FOR $45.00 

TRANSISTORS 
2N706 
2N2222A 
PN2222 
2N2904 
2N2905 
252907 

4 FOR $1.00 
3 FOR $1.00 
4 FOR $1.00 
3 FOR $1.00 
3 FOR $1.00 
3 FOR $1.00 

DC -DC 
CONVERTER 

DESIGNED TO PROVIDE A 
STEADY -5 VDC @ 240 MA 
FROM A BATTERY SUPPLY 
OF 3.5 TO 6.25 V. 

11/16 "X11 /16"X 
I 11/16" HIGH. 

$1.50 EACH 

MINIATURE 
6 VDC RELAY 

SUPER SMALL 
SPDT 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 4 RSD-6V 

$1.50 EACH 10 FOR $13.50 

13 VDC RELAY 
CONTACT. S.P.N.C. 
10 AMP @ 120 VAC 
ENERGIZE COIL TO 
OPEN CONTACT 

13 VDC 650 OHMS 
SPECIAL PRICE $1.00 EACH 

EDGE 
CONNECTORS 

ALL ARE .156" SPACING 

10 PIN EDGE 
CONNECTOR 

TRW 450 -10 -A 2U $2.00 EACH 

22/44 TIN 
P C STYLE NO MOUNTING EARS 

$1.50 EACH 10 FOR $14.00 

22/44 GOLD 
PC. STYLE $2.00 EACH 

10 FOR $18.00 

28/56 GOLD 
28/56 GOLD PLATED CONTACTS 
156 CONTACT SPACING. 

$2.50 EACH 10 FOR $22 00 

120V INDICATOR 

NEON INDICATOR. RATED 
120 V 1/3 W. MOUNTS IN 
5/16" HOLE. RED LENS 

754 EACH 
10 FOR $700 
100 FOR $65.00 

GEL CELL 
BATTERY 

12 VDC @ 1 -2 AMP HOUR 

4" X 1 13/16" X 2 1 /8" 
$15.00 EACH 

48 PAGE CATALOG FREE! FREE! FREE! 

COMPUTER 
GRADE 

CAPACITORS 
2,000 mfd. 200 VOC 
1 3/4" DIA. - 5" HIGH 

3,600 mfd. 40 VDC 
13/8 "DIA ' 33/4 "HIGH 

6,400 mfd. 60 VDC 
1 3/8' DIA 41/4"HIGH 

31,000 mfd. 15 VDC 
3/4 DIA - 4"HIGH 

72,000 mfd. 15 VDC 
2" DIA 4318"HIGH 

185,000 mfd. 6 VDC 
2 1/2" DIA. - 4 1/2" HIGH 

$2.00 

$1.00 

$2.50 

$2.50 

$3.50 

$1.50 

CLAMPS TO FIT CAPACITORS SOC es. 

SLIDE1 POTS 

100K linear tape 
2' LONG 
1 5/8" TRAVEL 756 EACH 
500K linear taper 

2 7/8" LONG 
1 3/4" TRAVEL 75K EACH 

DUAL 100K audio taper 
3 1/2" LONG 
2 l/2" TRAVEL $1.50 EACH 

9 
CRYSTALS 
CASE STYLE HC33 /U 

COLORBURST 
2 MHZ 3579.545 KC 

$3.50 EACH $1.00 EACH 

METAL OXIDE 
VARISTOR 

G . A V82ZA12 
50 VOLTS. NOMINAL D C. 
VOLTAGE. 5/8" DIAMETER 

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 
J 5 VOLT OPERATION 
PI RED JUMBO SIZE 

$1.00 EACH 

BI POLAR LED 
9991I 2 FOR $1 70 

1 LED HOLDERS 
TWO PIECE HOLDER 8 FOR JUMBO LED 
10 FOR 654 200 FOR $1000 

CLEAR CLIPLITE 
HOLDER 

MAKE LFDA FANI. 
INDICATOR. CL EAR 
4 FOR $1.00 

POWER SUPPLY W/ PRE-AMP 
THIS SUPPLY WAS USED TO POWER 

AN 8 TRACK /CASSETTE UNIT. IT 

WILL SUPPLY APPROX. 18 VOC AND 
INCLUDES A SMALL PRE -AMP TO 
BOOST SIGNAL LEVEL. 
RCA PLUGS FOR LINE IN /OUT. 

TOLL FREE ORDERS ONLY 
1- 800 - 826 -5432 
(ORDER ONLY) 
(IN CALIFORNIA: 1- 800 -258 -6666) 

ALASKA. HAWAII. 
OR INFORMATION 
(213) 380-8000 

$4.50 EACH 

4 PDT RELAY 
14 pin style 
3 amp contacts 
24 volt d.c. or 
120 volt a.c. coil 
Used but fully tested 

$1.70 EACH 
specify coil voltage 
LARGE QUANTITIES AVAILABLE 

SOCKETS FOR RELAY 50s each 

MINIATURE TOGGLE SWITCHES 
ALL ARE RATED 5 AMPS @ 125 VAC 

S.P.D.T. S.P.D.T. S.P.D.T. 
(on -on) (on- off -on) 
SOLDER LUG 
TERMINALS 
$1.00 EACH 
10 FOR $900 
100 FOR 180 

(on -on) 
P C STYLE. 
NON -THREADED 
BUSHING 
75K EACH 
10 FOR $7.00 

S.P.D.T. 
(on- off -on) 
NON -THREADED 
BUSHING 

S. P. D.T. D"P.D.T. (on -on) (on -on) 
P C LUGS. 
THREADED SOLDER LUG 
BUSHING. IN TERMINALS. 

P C. STYLE $1.00 EACH $2.00 EACH 
754 EACH 10 FOR 19 00 1 1 I 10 FOR 01900 
10 FOR $ 7 W 100 FOR $ 80 00 100 FOR $180 00 

SOLDER LUG 
TERMINALS 
$1.00 EACH 
10 FOR $9.00 
100 FOR $8000 

3 1/2" 
\ SPEAKER 

8 OHM 
IMPEDANCE 
FULL RANGE 
SPEAKER. 
8 OZ MAGNET 
4" DIAGONAI 

MOUNTING CENTERO 

$2.50 EACH 
10 FOR $20.00 

SOLID STATE 
BUZZER 
STAR RSMB -061. 

6 VDC 
TTL COMPATIBI I 

$1.00 EACH 

10 FOR $9.00 

ALL ELECTRORICS cony. 
905 S. VERMONT A 

'...abisskop 6228 S: 

E. P.O. BOX 20406 LOS ANGELES, CA 90006 

PULVEDA BLVD. VAN NUYS, CA 91411 

QUANTITIES LIM TED 
MINIMUM ORDER $10.00 
USA: S3.00 SHIPPING 
FOREIGN ORDERS: 

INCLUDE SUFFICIENT 
SHIPPING 

CALIF. RES. ADD 6 1/2 °0 

NO C.O.D.! 
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COCO OWNERS: Free 24 page software and 
hardware catalogue. Spectrum Projects, POB 
9866, San Jose, CA 95157 -0866. 

APPLE OWNERS: Hard -sided carrying cases 
for Macintosh $100, Macintosh and external 
drive $130, and Ile $100. Send check or money 
order, or MC /Visa accepted. Justin Case 
Manufacturing Corp., 334 Main Street, Port 
Washington, NY 11050 (or telephone 516- 
883- 2299). 

MacPAINTTM SCHEMATICS PACK - 
AGE-A complete library of all 74HC00 
series CMOS integrated circuits in two sizes, 
along with bunches of other electronic sym- 
bols and schematic drawing aides. $23.50. 
SYNERGETICS, Box 809 -ME, Thatcher, AZ 
85552. VISA /MC. (602) 428 -4073. 

TI -99/4A Software /Hardware bargains. 
Hard to find items. Huge selection. Fast Ser- 
vice. Free Catalog. TYNAMIC, Box 690, 
Hicksville, NY 11801. 

US $8.00 including disk thousand name brand 
programs for Apple IBM -PC details US $1.00 
Reliant P.O. Box 33610 Sheungway 
Hongkong. 

ALPHANUMERIC vacuum fluorescent dis- 
play Model SG20. Includes all timing, refresh 
and character generation circuitry. TTL/ 
CMOS compatible. Serial and parallel port. 5 

VDC power. $85.00 in single quantity. Free 
manual. TomanTron, Inc., 17942 S. 66th 
Avenue, Tinley Park, IL 60477, (312) 
532 -7430. 

LASERS; Surplus units and parts, Nightvi- 
sion surplus parts. Meredith Instruments, 
6517 W. Eva, Glendale, AZ 85302. 

"BIONIC" EARS. HEAR LEAVES FALL 
FROM QUARTER MILE. AUTOMATIC 
LEVEL CONTROL FM WIRELESS MI- 
CROPHONE. COMPLETE INFORMA- 
TIONAL PLANS PACKAGE. BOARD, 
MOST PARTS FROM RADIO SHACK. 
$7.95 PLUS $1.50 SHIPPING. DIRIJO 
CORP., BOX 212, LOWELL, NC 28098. 

ELECTRONIC CATALOG. Over 4,500 
items. Parts & components. Everything need- 
ed by the hobbyist or technician. $2.00 post- 
age & handling (U.S. Only), refundable with 
first $15.00 order. T &M Electronics, Dept. M, 
472 East Main St., Patchogue, NY 11772. 
(516) 289-2520. 

Automotive radio replacement parts. Delco, 
Ford Chrysler, Panasonic, etc. Laran Elec- 
tronics, 3768 Boston Rd., Bronx, NY 10469 
(212) 881 -9600; NY State: 800 -446 -4430; Na- 
tional: 800- 223 -8314. 

DIGITAL KLOCK KIT plays 1 -of -12 melo- 
dies each quarter hour. Displays time, date, 
and other features. Send $2.50 for complete 
assembly plans and pricing to KERBER 
KLOCK KO. 36117 Hillcrest, Eastlake, Ohio 
44094. 

STATE -OF- THE -ART -Toroidal power 
transformers and transformer kits. 50 types in 
stock 20- 600VA. Highest quality. Free cata- 
log. Toroid Co., 6000 Laurel -Bowie Rd., 
Bowie, MD 20715. 

ELECTRONIC HOBBYIST: You can be- 
come a part of our information network, 
share your ideas, and have access to unique 
and fascinating projects. Send $1.00 and be a 
part of the network today. T &K Specialty, 
6888 Kent Dr., Baker, LA 70714. 

Computer problems? 

DON'T BLAME 
THE SOFTWARE! 
Isolators prevent: 

CPU /printer /disk interaction 
Lightning or spike damage 
AC power line disturbances 
RFI -EMI interference 

Pat. 8 4,259305 

Commercial Grade Isolators 
ISO-1 3 Isolated Sockets 
ISO-2 2 Isolated Socket Banks, 6 Sockets 

Industrial Grade Isolators 
ISO-3 3 Double Isolated Sockets 
ISO -11 2 Double Isolated Banks, 6 Sockets 

Laboratory Grade Isolators 
ISO- 17 4 Quad Isolated Sockets 
ISO-18 2 Quad Isolated Banks, 6 Sockets 

$ 81.95 
$ 81.95 

$122.95 
$122.95 

$213.95 
$180.95 

Circuit Breaker, any model (Add -CB) Add $ 11.00 

Remote Switch, any model (Add -RS) Add $ 20.00 

L Electronic Specialists, Inc. 
171 S. Main St., Box 389. Natick, Mass. 01760 (617) 855-1532 

Toll Free Order Desk 1- 800 -225 -4876 
MasterCard, VISA, American Express 
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BUILD foolproof simple transistor, diode 
checker. Send SASE, $2.00 for complete plans 
and instructions. Fred Jones, Box 693, Nice - 
ville, FLa. 32578. 

FREE Catalog of Special Function IC's. 
Goldsmith Scientific, Section T, 720 E. Indus- 
trial Park Drive, Manchester, NH 03103. 
(603) 624-8030. 

M/S('h.'/. L A V F. O ( .S 

CORRESPONDENCE to Asia for lasting re- 
lationship. Free Information. AAWS -ME, 
Box 2777; Orcutt, CA 93455 -0777 Tel. No. 
805- 937 -5230. 

ENTERTAINING? Advertising? Dazzle 'em 
with light displays activated by our reasonably 
priced professional quality Color Organ and 
Light Chaser controllers. Design Specialty, 
Box 1995, Huntington Beach, CA 92647. 

E!)(: ('.4 TION//NSTRUC'T/nN 

HANDLE YOUR OWN LEGAL AFFAIRS. 
Be a Paralegal. Accredited Attorney Instruc- 
tion. Home Study. FREE CATALOG. South- 
ern Career Institute, Drawer 45MD -2158, 
Boca Raton, FL 33427. (305) 368 -2522. 

NEW ... REPAIR ANY TV ... EASY. Any- 
one can do it. Write, Research, Box 601BY, 
Colville, WA 99114. 

FCC Commercial General Radiotelephone Li- 
cense Correspondence Course. 60 individual 
lessons for $89.50. Payment plan. Results 
guaranteed! Details free. AMERICAN 
TECHNICAL INSTITUTE, Box 201, Cedar 
Mountain, NC 28718. 

SUBSCRIBER SERVICE 

CHANGE OF 
ADDRESS 

MODERN ELECTRONICS 
76 N. Broadway, Hicksville, NY 11801 

Planning to move? Please let us know six weeks In advance so 
you won't miss a single issue of MODERN ELECTRONICS 
Attach old label and print new address in space provided. Also 
include your mailing label whenever you write concerning your 
subscription to ensure prompt service on your inquiry. 

ATTACH LABEL HERE 

PLEASE PRINT 
NAME 

ADDRESS 

CITY 
_ 

STATE 

DATE ZIP 
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Circuit Design From Scratch (from page 73) 

tire circuit, including power supply is 

pin 2 of the 7805 (see Fig. 5). 
Once again, good design practice 

dictates that bypass capacitors CI 
and C2 be included in the circuit to 
minimize noise. 

3) Putting It All Together 

Now that we have all the elements 
needed to produce our EPROM test- 
er, let's put them all together into one 
circuit, as shown in Fig. 6. Note in 
this schematic diagram that the cir- 
cuit will be controlled by normally - 
open pushbutton switch Sl. Pressing 
the button on Si supplies power to 
the whole circuit for as long as the 
switch is held closed. 

Because Si controls power to all 
the circuits, instead of just the 
EPROM, when its button is first 
pressed, the monostable multivibra- 
tor may be triggered once or twice be- 
fore all voltages stablize at the 
steady -state levels. Hence, you may 
see LEDI flash once or twice when 
the button is first pressed, even if the 
EPROM being tested is good. After 
those first brief flashes, however, if 
the EPROM is erased and is in good 
condition, the LED should remain 
off. Of course, if even one bit in the 

EPROM is programmed with data, 
the LED will remain on for as long as 
SI is held closed. 

To switch the tester from the 2716 
to the 2732 mode, spdt switch S2 is 

used. Since power for this tester is 

drawn only when an EPROM is being 
tested, battery life is very long. To 
test battery condition, just press SI 
with no EPROM in the circuit. If the 
LED is brightly lit, the battery is 

okay; when the LED starts to dim, 
change the battery. 

To make construction of this pro- 
ject easy, a printed- circuit board is 

available from the source given in the 
Parts List. 

In Closing 
In the first two installments in this 
series, we led you through the various 
phases of the design procedure by 
providing all the information you 
needed to make your own project. 
This time around we've introduced 
you to data sheets and how they are 
used to help you in your endeavors. 
In upcoming installments, we'll be 
taking you deeper into design pro- 
cedures and practices, building your 
confidence in designing your own 
projects from scratch. hE 

Precision Voltage Sources (from page 60) 

other manufacturers). Check the 
linear and power supply IC cata- 
logues from any of the major semi- 
conductor makers for data sheets on 
other types. 

Conclusion 
Adjusting the reference source poses 
another problem. What does one use 
as a reference? There are several al- 
ternatives. For those who are intre- 
pid, take the finished reference 

source to someone who has a real ac- 
curate zillion- digit, multi -kilobuck 
digital voltmeter and use it as a truth 
and beauty. For most of us, however, 
we can adjust the source using a 
brand new digital voltmeter (or os- 
cilloscope), and then live with any 
problems that develop. In most 
cases, we can trust our DMMs (or 
have them commercially calibrated) 
so that they can be used to monitor 
the reference source when calibrating 
other dc measuring instruments. hE 
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Here's The Savvy -est True Dual Trace 10 MHz 
Digital Storage Scope You Ever Saw 

... At The Saving -est Price. Only $595. 
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LogicScope 
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The Handy New LogicScope' 136 
True Dual Trace 10 MHz Real Time Bandwidth 3 Input Channels I/O Port 

Digital Waveform Storage Boolean Waveform Operations Audio Functions 
8.0 (L) x 4.5 (D) x 1.75 (H) Inches 1.25 Pounds 9 Volt Battery /AC Operation 

Consider the LogicScope 136 
The LogicScope 136 is the next logical step in test instru- 

mentation for you. It combines many of the features and capa- 
bilities of sophisticated logic analyzers and oscilloscopes . . . 

and it fits in your hand. Never before has so much technology 
been available in so -small an instrument, at such a low price. 

The pocket -sized LogicScope 136 is made possible by a 
patented breakthrough in display technology The conven- 
tional CRT has been replaced by a unique array of 400 LED's 
that permits simultaneous display of :wo digital waveforms. 

The 136 can be used for viewing single shot events, or 
repetitive waveforms. It can be operated in real time mode, or 
in memory mode which permits acquisition and storage of up to 
50 -100 bit waveforms. These can be recalled, logically com- 
pared (AND, OR, EXCLUSIVE OR) to other input waveforms, 
or output to an external device via an I/O port. This I/O port 
will also accept future add -on 136 Modules. 

Its very low cost, convenience and ease -of -use make the 
LogicScope the ideal instrument, for designing, troubleshooting 
or repairing digital systems. Made in U.S.A. 

Consider its Engineering & Field Service Applications: 
On microprocessor -based systems, check the timing rela- 

tionship of various parameters relative to the system clock and 
other key events. Its storage capability allows visual and logi- 
cal comparison of non -repetitive waveforms to known refer- 
ence signals. Output in the start-up of the digital device can be 
compared to reference signals to determine the operating state 
of the device. Questionable waveforms can be stored for analysis. 

Its light weight and small size make the LogicScope conven- 
ient to take on every service call. The 136 provides much more 
information for trouble shooting a digital system or peripheral 
than a logic probe or digital counter without having to lug an 
oscilloscope or logic analyzer along. 

Contact us for the name of your local distributor 
CIRCLE 91 ON FREE INFORMATION CARD 

PO«CL LECH1OLOGY, inc. 
7320 Parkway Drive, Hanover, MD 21076 U.S.A. 
301 -796 -3300 TELEX 908207 
Division of Renaissance Technology Corp. 
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LITTLE 
THINGS 
MEAN 
A LOT 
Being the first company to 
make solderless breadboards 
isn't necessarily what makes 
us the best. It's all the little 
things you don't see, like our 
spring clip terminals, that make 
A P' PRODUCTS 
ACEBOARDS so 
big on reliability. 

From our larg- 
est ACEBOARD 
with over 5000 tie 
points, to a single tie 
point block, our spring clip 
terminals give you nothing 
but good, solid contact on 
every connection. They accom- 
modate a wide variety of leads 
and have the best electrical 
properties, because our spring 
clips are solid alloy, not plated 
nickel. We've even developed 
enough normal force to break 
through any oxides which could 
occur on solder plated leads. 
You've come to trust our test 
clips for the same reason. 

Since one bad connection 
can ruin a whole circuit, we pay 
close attention to how well our 
spring clip terminals sit within 
the insulator cell areas. 
Spring clip edges are 
never exposed at the 
insertion window. 

Leads 
won't buckle, clips 
won't oxidize, it all adds 

up to longer life. 
Even from the out- 

side there's more 
to an ACEBOARD 
than meets the 

eye. Our durable 
Acetal Copolymer 
plastic body is a 

good insulator with excellent 
dielectric properties. 
And special manu- 
facturingtechniques 
in the insertion of the 
contacts into the 
plastic body insure 
that your Breadboard 
will always remain 
flat. No skimping or 
planned obsolescence 
here.Again,just good 
solid contact on 
every connection. 

Turn our breadboard 
body over...and you'll dis- 
cover another key to it's 

reliability. The 
double -sided 
adhesive 
foam you'll 

For the name of the 
distributor nearest you, 
call TOLL FREE (800) 321 -9668. 
(In Ohio, call collect: (216) 354 -2101). 

!HI 

see there 
is more than a pres- 
sure sensitive mount. 
It also insulates to prevent 
shorts and seals the bot- 
tom of the individual 
spring clip cells. 
If solder shavings from 

resistors or com- 

r ri í 
ponent leads 

t ' i I i) drop into the 
cell, they can't 
spread into 
other cells to 
short them out. 

Take a close 
look at our 
ACEBOARDS. 
A P PRODUCTS 
has the biggest 
and most com- 
plete line of 

ACEBOARD sizes. It's 
also our commit- 
ment to you 
that if your 
ACEBOARD 
doesn't 

work perfectly, bring it 
back to your A P PRODUCTS 
distributor. He'll replace it, 
no hassles. 

To help you see for yourself 
what a big difference the little 
things make, we're offering 
you a 10% discount on the entire 
AP PRODUCTS ACEBOARD/ 
Breadboard line. 

Just fill out the coupon 
and present it to your 
A P PRODUCTS distributor. 
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A P PRODUCTS 
INCORPORATED 

9325 Progress Parkway, Box 540 
Mentor, Ohio 44060, [216) 354 -2101 
TWX: 810 -425 -2250 
In Canada, call Lenbrook Electronics (416) 477 -7722 

The purchase price of any 
size ACEBOARD or Breadboard 

product. Offer expires 5 -31 /85. 

Your Name - 

Address 

City State 

Dealer Name 

Zip 

ACEBOARD # 
Limit 5 ACEBOARDS or Breadboards per coupon. Otter valid only at participating AP PRODUCTS distributors. ME 485 
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