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You've got everything to lose 
by not listening to a 
Uniden® Bearcat® Scanner. 

You think it'll never 
happen to you. But don't 
count on it. Because crime 
isn't something you can 
control. 

But there is a way you 
can be warned. With a 
Uniden® Bearcat" 210XL 
Scanner Radio. It lets you 
listen in on up- to -the- 
minute police reports, so 
you're always aware of 
what's happeninc, and 
where it's happer ing. 
That way, if a crime wave 
hits your neighborhood, 
you'll know about it when 

the police do. Not when 
it's too late. 

A Uniden® Bearcat 
210XL is no guarantee 
against crime. Just a way 
to know when to take 
precautions against it. 
Think for a moment of 
all that's at stake. Then 
take a moment and call 
1- 800- S- C- A- N -N -E -R to 
find your nearest Uniden® 
Bearcat® Scanner dealer. 

Uniden Corporation of 
America, 6345 Castleway 
Court, Indianapolis, IN 
46250. 
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Do You REALLY Want to Make More Money? 
Yes it does take work and a few sacrifices to 

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

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

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

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

Grantham College of Engineering 
10570 Humbolt Street 

Los Alamitos, California, 90720 

This booklet 
FREE! 

This free booklet 
explains the 

Grantham B.S. 

Degree Program, 
offered by inde- 
pendent study to 
those who work 
in electronics. 

for 
FREE 
Booklet 
CLIP 

COUPON 

and mail in I 

envelope or 
paste on 
postal 
card. 

Put Professional Knowledge and a 

COLLEGE DEGREE 
in your Electronics Career through 

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

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

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 -5 -85 
10570 Humbolt Street, Los Alamitos, CA 90720 

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

Name Age 

Address 

City State__ Zip 
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ftadio Ihaek Parti Plaee® 
The Store for Builders. Over 1000 Items in Stock! 

Power Transformers 
120 VAC Primaries 

Type Volts Current Cat. No. Each 

Miniature 6.3 300 mA 273 -1384 2.59 
Miniature 12.6 300 mA 273 -1385 2.79 
Miniature 25.2 300 mA 273 -1386 3.49 
Miniature 12.6 CT 450 mA 273-1365 3.59 
Miniature 25.2 CT 450 mA 273 -1366 3.99 
Standard 6.3 1.2 A 273 -1351 3.99 
Standard 12.6 CT 1.2 A 273 -1352 4.99 
Standard 25.2 1.2 A 273 -1353 5.99 
Heavy -Duty 12.6 CT 3.0 A 273 -1511 5.99 
Heavy -Duty 252 CT 2.0 A 273 -1512 6.29 
Heavy -Duty 18.0 CT 2.0 A 273 -1515 6.99 

CT = Center Tap 

1/4 -Watt, 5% Resistors 
Pkg. of 5390 

Ohms Cat. No. Ohms Cat. No. 
10 271 -1301 10k 271 -1335 
100 271 -1311 15k 271 -1337 
150 271 -1312 22k 271-1339 
220 271 -1313 27k 271-1340 
270 271 -1314 33k 271 -1341 
330 271 -1315 47k 271 -1342 
470 271-1317 68k 271 -1345 

1k 271 -1321 100k 271 -1347 
1.8k 271 -1324 220k 271 -1350 
2.2k 271 -1325 470k 271 -1354 
3.3k 271 -1328 1 meg 271 -1356 
4.7k 271-1330 10 meg 271 -1365 
6.8k 271 -1333 

Replacement 4000 - Series 
Transistors NM CMOS ICs 

Type Cat. No. Each 

2N1305 PNP 276-2007 1.19 
MPS2222A NPN 276-2009 .79 
PN2484 NPN 276-2010 .89 
MPS3904 NPN 276-2016 .69 
TIP31 NPN 276-2017 .99 

TIP3055 NPN 276-2020 1.59 
MPS2907 PNP 276-2023 .79 
MJE34 PNP 276.2027 1.49 
2N3053 NPN 276-2030 .99 
MPS3638 PNP 276-2032 .79 

TIP120 NPN 276-2068 1.29 
2N3055 NPN 276-2041 1.99 
MJ2955 PNP 276-2043 2.19 
2N4401 NPN 276-2058 .59 
MPSA42 NPN 276-2061 .69 

2N3819 N-FET 276-2035 .99 
MPF102 N-FET 276-2062 .99 
IRF511 V-FET 276-2072 2.59 
IRFD1Z3 V-FET 276-2073 1.49 
2SC1308 NPN 276-2055 7.95 

With Pin -Out and Specs TM° 
Type Cat. No. Each 
4001 276 -2401 .99 
4011 276 -2411 .99 
4013 276 -2413 1.19 
4017 276 -2417 1.49 
4049 276 -2449 1.19 
4066 276 -2466 1.19 

TTL Digital ICs 
With Pin -Out and Specs 

Type Cat. No. Each 
7400 276 -1801 .89 
7404 276 -1802 .99 
7408 276 -1822 1.29 
7447 276 -1805 1.59 
7490 276 -1808 1.09 

Axial -Lead Electrolytic 
Capacitors 

Factory -Fresh 
Highest Quality 

MF WVDC Cat. No. Each 

4.7 35 272 -1012 .49 
10 35 272 -1013 .59 
22 35 272 -1014 .69 
47 35 272 -1015 .69 

100 35 272 -1016 .79 
220 35 272 -1017 .89 
470 35 272 -1018 .99 

1000 35 272 -1019 1.59 
2200 35 272 -1020 2.49 
4700 35 272 -1022 3.59 

Semiconductor 
Reference Guide 

349 
1985 Edition. Exclusive 
substitution section lists 
over 80,000 semiconduc- 
tor types and their low - 
cost Fjodio Shack 
equivalents. Plus data on Archer° ICs, SCRs, 
LEDs diodes and more. Over 200 pages. 
276 -4008 3 49 

MOV Transient 
Protectors 
Protect computers and sensitive 
electronics from damaging 
power -line "spikes ". 

Power Diss. Cat. No. Each 
600 mW 

1 watt 
276 -570 
276-568 

1.59 
1.69 

Heavy -Duty Relays 
Contacts Rated 
10 Amps at 
125 VAC 

549 s 
Each 

DPDT. For plug -in use or solder- 
ing. Size: 15 /a x 1 x 3/4 

Coil Cat. No. 
12 VDC, 160-Ohm 275 -218 

120 VAC, 4500 -Ohm 275 -217 

Socket for Above. 275 -220 . 1.49 

VisiCalc for Your TRS -80 

NEW! 995 

This new book helps you take 
advantage of the time- saving 
features of VisiCalc. Over 
150 illustrations show the 
VisiCalc screen at every 
step. You'll learn the pro- 
gram's commands, how to 
set up a spreadsheet, and 
how to use VisiCalc's powerful recalculation fea- 
tures to get instant answers to "what if' ques- 
tions. 249 pages. 62 -2315 9 95 

SPECIAL PURCHASE! 
Continuity Tester Chassis 

Circuit continuity produces 
a warbling tone. Possible 
uses: doorbell, security 
alarm, moisture sensor, 
capacitor /diode checker 
and more. Great experi- 
menter's item at a bargain 
price! 9V battery extra. 
277 -1014 1 95 

Computer 
Keyboard 
With Schematic 

Only 
295 

Operational Amplifiers 
Type Cat. No. Each 

741 (Single) 276 -007 .89 
MC1458 (Dual) 276 -038 .99 
LM324 (Quad) 276 -1711 1.29 
TL082 (Dual) 276 -1715 1.89 
LM339 (Quad) 276 -1712 1.49 
TLC271 (Single) 278 -1748 1.59 
TLC272 (Dual) 276 -1749 2.19 
TLC274 (Quad) 276 -1750 2.99 

SP0256 -AL2 Voice Syn- 
thesizer IC. Uses a program 
stored in its built -in 16K 
ROM to synthesize natural 
sounding speech. Easy to in- 
terface with most comput- 
ers. 28-pin DIP with detailed data. Requires external 
components, not incl. 276 -1784 12.95 

16K Dynamic RAM 8 -Pack 

SPECIAL PURCHASE! 

Pkg. of 8 795 

4116. Highest quality and factory- fresh. 250 ns 
access. Why gamble with (and wait for) mail - 
order RAMs? Upgrade your computer now at 
huge savings! 276 -2503 8/7.95 

Made for TI 99/4 computer. Very high quality 
unencoded QWERTY board has 48 full- stroke 
keys, 15 -pin connector. Hurry! 
#277 -1017 2 95 

Fold -Up Autoranging LCD 
Multimeter 

I 
7995 

Our Best! 
The DVM 

That "Thinks" 

You choose the function and it selects the 
correct range and polarity for you. Features 
a jumbo 11/16" display. "Beep" continuity 
function and diode /semiconductor junction 
test. Handy pushbutton ohms zero adjust. 
Automatic power -off conserves batteries. 
With leads, manual. Batteries extra. 
22 -193 79.95 i 

Over 1000 items in stock: Binding posts, Books, Breadboards, Buzzers, Capacitors, Chokes, Clips, 
Connectors, Fuses, Hardware, ICs, Jacks, Knobs, Lamps, Multitesters, PC Boards, Plugs, Rectifi- 
ers, Relays, Resistors, Switches, Tools, Transformers, Transistors, Wire, Zener Diodes, and more! 

CIRCLE 70 ON FREE INFORMATION CARD 

Radie ilhack 
A DIVISION OF TANDY CORPORATION 

Prices apply at participating Radio Shack stores and dealers 
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DM10 . . . $39.95* 
Don't settle for an analog multites- 

ter. Now, for the same low price you 

can have a reliable digital multimeter 
that's easier to use, easier to read, 

and is three times more accurate. 

DCV accuracy 0.8% of reading 

1/2" LCD digits 
5 Functions (ohms, DCA, ACV, DCV, 

Diode check) 
Overload protection (250V in ohms) 
250 Hour battery life. 

This is the ideal carry- one -anywhere 
meter. Tool box, glove box, shirt 
pocket. Whenever you need to make 

a measurement, you're ready. 

Also available, featuring a continuity 
beeper, is the DM1OB for only $49.95.* 

Both models include a 9V battery, 
safety test leads, and operator's man- 

ual. 

Get one now at your local Beckman 

Industrial distributor. *Suggested list price. 

Beckman Industrial 
A subsidiary of Emerson Electric Co. 

630 Puente Blvd. 
Brea, Calif. 92621 

Bó= 4rnn ¡nets içtri! / 
CIRCLE 60 ON FREE INFORMATION CARI) 
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VIII' EDITORIAL /1/11111=1111 

Ruminating 

It was sad to learn that the magazine I 
edited for so many years before 
launching Modern Electronics last 
October -Computers & Electronics, 
formerly Popular Electronics -is 
gone. Its April issue was the last one 
in a line that stretched back to Octo- 
ber 1954. 

Not many publications live more 
than thirty years, of course. Never- 
theless, its demise underscores what 
could happen when loyal readers are 
deserted for what seems to be fairer 
ground: only computers. In a brief 
21/ years as C &E, less than 10% of its 
former electronics- oriented readers 
were left. 

Along the way some very fine peo- 
ple nurtured the magazine, some of 
whom are doing the same for Modern 
Electronics (Forrest Mims, Don Lan- 
caster, Stan Prentiss, Glenn Hauser, 
Len Feldman, Charles Rubenstein, 
and Al Burawa, among them). Oth- 
ers never lived to see this day (Perry 
Ferrell, who preceded me at PE; Bill 

Scherer, who tested our communica- 
tions gear; John Frye, who wrote a 
"Carl and Jerry" column), and 
wherever you are, Lou Garner, 
whom Forrest Mims succeeded about 
eight or nine years ago. And who can 
forget staffer Les Solomon, who, af- 
ter some two decades of creative tech 
editorial work, missed the final cur- 
tain, too. 

In a way, its destiny was foreor- 
dained. The top honchos in its giant 
publishing company never empa- 
thized with the publication. They 
viewed its readership as less -than- 
classy. The "dirty fingernail" crowd, 
they felt (and expressed). Never mind 
that their educational attainment lev- 

el was higher on average than most 
magazines in its stable that they ad- 
mired; that their average household 
income was also higher; that its sub- 
scription renewal rate was the highest 
among their many magazines (until it 
changed its editorial thrust, that is). 

"Schematics are ugly!" they said. 
Soldering irons and test instruments: 
"Ugh!" What they really wanted 
was a "coffee- table" publication. 
Something their wives and railroad 
buddies could, perhaps, understand. 
It was an orphan magazine among a 
horde of glitzy ones. It was a maga- 
zine that was refused "membership" 
in the company's magazine group di- 
vision due to its (in their eyes) blue - 
collar appeal ... even though more 
than 12% of subscribers had Ph.D.s 
or some graduate school credits. 

As a result, there was continual 
pressure to change its focus, dimin- 
ishing projects until, it was hoped, 
they would go away. At one point, 
just before I joined the company, 
they pressed to make it into an "au- 
dio"- oriented magazine. After all, 
audio advertising was blossoming 
and even Playboy was going after the 
ad Grail. Then it was glittering, imag- 
inative color illustrations and photo- 
graphs, taking away pages of techni- 
cal matter to make room for them. 
Then it was computers for the masses 
with the promise of not diminishing 
electronic content ... by the same 
honcho who pushed for audio years 
before. Finally, it was a generalized 
business -computer- oriented thrust 
that did them in. 

We promise you that all this won't 
happen here. Our charter is to cater 
to your active electronics (including 
computer) interests; there'll always 
be something for everyone with tech- 
nical inclinations, whatever special- 
ized area, in Modern Electronics. 
The publishing house that M -E is in, 
which also produces electronic -hard- 
ware magazines -CQ /The Radio 
Amateur's Journal and Popular 
Communications -identifies itself 
with our goals. 

f, Li r 
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IlliI/ LETTERS 11111111MI 

Automotive Security Devices 
The new magazine looks great. I'm cer- 

tainly glad to see that the electronics hob- 
byist will be able to persue non -computer 
interests. 

I would like to point out that the auto- 
motive security article in the February is- 
sue failed to mention Radio Shack as a 
source. We sell a complete line of auto- 
motive security products and, unlike 
many suppliers mentioned, our products 
are available in more than 6500 retail 
stores in the U.S. 
Radio Shack, A Division of Tandy Corp. 

Robert B. Miller 
Vice President Merchandising 

Ft. Worth, TX 

Having been a designer of automotive 
alarms, I'm very familiar with the re- 
quirements of a good system. After read- 
ing descriptions of the other "10 best" in 
your February "Automotive Anti -Theft 
Alarm" article it was plain to see that the 
"cat" was clearly outclassed in both fea- 
tures and price by several, especially the 
Cal Custom Model 982. Not only does the 

982 have all the features of the "cat," but 
it also has additional features at almost 
half the price. 

You may have already guessed that I 

am an owner of one of these and also very 
happy with it. I wanted to write to make 
sure your readers check features vs. price 
very closely, for there are a great deal of 
low -tech, over -priced systems on the 
market. 

Jeff Riggs 
Huntington Beach, CA 

Article Index 
Do you have a cumulative article index 

available? Also, can I get reprints of arti- 
cles published? 

J.E. Korneluk 
W. Palm Beach, FL 

We'll publish an article index in a while, 
probably when we hit one -year old. No 
reprint service yet, but we sell back issues, 
starting with the October 1984, our first, 
for $2.50 each -Ed. 

PC Board -Minded 
An article I haven't seen in a few years is 

about making printed- circuit boards. I'd 
like info on photo etching. 

Paul Boman 
Newport News, VA 

We'll keep this in mind. Meanwhile, our 
March issue had an article on making pc 
boards with adhesive -backed foil mater - 
ial-Ed. 

Likes Color -TV Evaluations 
Appreciated your January article on se- 

lection of the latest color -TV receivers. 
As a consumer I find your evaluations 
very complete. Only wish you would rec- 
ommend a best selection. 

W. Blackman 
Los Angeles, CA 

Digital Design Enjoyable 
Congratulations on your magazine. 

One reading of "Circuit Design From 
Scratch" by Jules Gilder and I was 
amazed at how enjoyable digital design 
techniques are. 

Robert Johnson 
Old Bridge, NJ 

Your customer just paid 
good mo1ney for a service call. 

Dont let him blow it! 

All your hard work and your customer's 
hard -earned money are wasted when a 

voltage surge hits. All it takes is a nearby 
lightning strike or the switching of a load 
within a building. RCA's Voltage Surge 
Suppressor can prevent this damage to 
sensitive electronic equipment, and assure 
you of extra profit on every service job you do. 

Available in a 3 -way version, SK403, and a single - 
socket version, SK401, the suppressor plugs into any 
15 -amp, 125 -volt grounding receptacle or 
cord connector. If constantly overloaded, 
the suppressor will cut off power to equip- 
ment connected to it, guarding against 
unprotected operation and signalling the 

[Qasal SK103 

TRANSIENT VOETNGE 

SORGE SUPPRESSOR 

RCA COPP 

need for a replacement suppressor. 
Once they realize how much damage it 

can prevent, your customers will want to 
buy RCA's Voltage Surge Suppressor to pro- 
tect their TVs, computers, sound systems, 

microwave ovens and other electronic 
equipment. Every SK403 and SK401 has been 

tested before leaving the factory. So why blow a per- 
fect opportunity to protect a satisfied customer? Stock 

up on RCA's profitable Voltage Surge Suppressors today. 

Call your RCA SK Distributor or write: RCA 
Distributor and Special Products Division, 
2000 Clements Bridge Road, Deptford, 
NJ 08096, Attn: Sales Promotion Services. 

SK Replacement 
Solid State 

CIRCLE NO. 173 ON FREE INFORMATION CARD 
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MODERN ELECTRONICS NEWS/I/IllM= 

NEW ENGLAND INVENTOR OF YEAR. Henry Kloss, long -time audio /video inventor, 

was named the 1985 New England Inventor of the Year by an awards committee 
from MIT, Boston Patent Law Association, and Boston Museum of Science. 
Kloss joins previous honorees An Wang, who founded Wang Laboratories and 

Edwin Land, Polaroid Land camera inventor. He was a founder of Acoustic 
Research and KLH (the "K" was for Kloss) before developing the first pro- 
jection TV system at Advent Corp., which he formed, and is now pursuing 
projection TV improvements at Kloss Video Corp. 

MICROPROCESSOR COPYRIGHT APPLICATIONS. The first microprocessor to be reg- 
istered in the U.S. under the Semiconductor Chip Protection Act of 1984 was 

Motorola's MC68020 on January 7, 1985, says Motorola. At the same time, 

Intel claims it was first with registration of its 27C256 CMOS EPROM chip. 

Who's on first? The new law permits protection of mask works in integrated - 

circuits. 

GE ENTERS COMPUTER PERIPHERALS. General Electric introduced a bevy of 

computer peripheral products for home computers as an extension of its con- 

sumer electronics business. The company is aiming at compatibility with 
Atari, Commodore and IBM PCjr computers. Leading with a 13" switchable 
monitor /TV set and a 12" black- and -white one, GE's line now includes a let- 

ter- quality printer with interface modules, a phone modem that's both di- 
rect- connect and acoustic, and a cassette recorder. 

JBL TOPS RECORDING -STUDIO SURVEY. Once again, JBL Incorporated topped 
Billboard magazine's 1984 -1985 brand -use survey among recording and mas- 

tering studios in the U.S. JBL speakers were found to be in 68.5% of these 

studios, based on a sampling of 453 companies. The runner -up hit 59.6 %. 

VIDEOCASSETTE NEWS. More and more home entertainment electronic companies 
are adding VCRs to their product lines. The latest is Goldstar Electronics 
a burgeoning South Korean company in the TV receiver field. Its initial 

line includes a play -only leader model, the top - loading VCP -400M, which 

carries a suggested retail price of $349.95, discounted to ....The compact 

(13" W x 5.1" H x 13.8" D) machine is targeted to people who mostly rent 

video tape films rather than recording or for those wish to have a second 

VCR to only dub by....In another area, service -data pioneer Howard W. Sams 

& Co., Inc. has repackaged its VCR servicing information, adding it to the 

publisher's regular line of PHOTOFACT® consumer electronic service data. 

Such information was previously sold in a 100 -page+ book for as much as 

$29.95. Now it's to be issued quarterly as a set of folders placed in a 

file jacket for $9.95....The EIA reports that VCR sales continued to boom 

in January, topping 638,000 units bought by dealers the first month of 

'85, a 64% rise over last year's figure. 

CAD EDUCATION. Computer -aided drafting and design gets a boost from the 
Heath Company, which introduced a complete CAD system to teach how to use 
the burgeoning new- technology system. It includes a general -purpose pro- 
gram for use with its Heath /Zenith Z -100 Series Computers to create a var- 
iety of drawings with the assistance of on- screen menus and instruction 
maunals. Among its features is a bidirectional zoom. Eight colors and 
unlimited number of layers allows drawings to be selectively viewed or 
plotted. 
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IIf NEW PRODUCTS//Il/i 
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. 

Logic Comparator 
The Bugtrap Model 2074A logic 
comparator from Jensen Tools is 
claimed to offer a 300% increase in 
testing capability compared to con- 
ventional logic comparators. It tests 
the full line of 14 -, 16 -, 18- and 20 -pin 
TTL ICs, including tri- state, bidirec- 
tional and open -collector devices, as 
well as 5 -volt TTL RAMS and bipolar 
ROMs. It handles ICs previously 
considered to be untestable, picking 
up errors usually missed by oscillo- 
scopes. Tests are conducted dynam- 
ically, in- circuit, at system speed and 
under actual operating conditions. 
No interpretation of digital activity is 
required. A malfunctioning IC causes 
one or more LEDs (one LED is as- 
signed to each pin of the socket on the 
Bugtrap) to light and latch on, expos- 
ing faulty lines. Setup and testing re- 
quire only a known good IC of the 
same type being tested and the flip of . 
a single switch to route Vcc and 
ground as required. The product fea- 
tures a ribbon cable terminated with 

a glomper clip that connects to the IC 
being tested and a ZIF (zero- inser- 
tion - force) socket into which the 
known good IC plugs. 

CIRCLE 58 ON FREE INFORMATION CARD 

Digital Programmable 
Music Synthesizer 
Casio breaks the $500 barrier in digi- 
tal music synthesizers with its Model 
CZ -l01 49 -key programmable. Uti- 
lizing Casio's unique phase- distor- 
tion method of sound generation, the 
synthesizer is said to offer natural 
and rich tone qualities. Though digi- 
tal in design, the CZ -101 is laid out 
like an analog instrument, making it 
easy to program. 

Two modes of operation are avail- 
able: eight -note polyphonic when us- 
ing a single line of sound controllers 
and four -note polyphonic when com- 
bining two lines for richer three -di- 
mensional sound. The synthesizer 
can store 32 programs internally but 
can be optionally equipped with a 
RAM cartridge to store 16 more pro- 
grams. Also, a MIDI interface allows 
the CZ -101 to communicate with any 
other MIDI keyboard, drum ma- 
chine, sequencer or computer soft- 
ware and will read four MIDI chan- 
nels simultaneously, allowing for 
multiple- timbre performance from 
one keyboard. 

Other features of the CZ -101 in- 
clude: six eight -stage variable enve- 
lope generators that control pitch, 
tone color and volume; pitch blend; 
polyphonic portamento; ring modu- 

lation; tone mixing; key transposi- 
tion; and an LCD display. D -size 
cells power the synthesizer for port- 
able operation. $499. 

CIRCLE 59 ON FREE INFORMATION CARD 

Satellite -TV 
Receiving Antenna 
Its elliptical shape is what prompted 
manufacturer Birdview to name its 
new satellite -TV receiving antenna 
the "Spoon." The 7 -foot (2.13 -me- 
ter) antenna is constructed from 
0.05 " stretched steel with a zinc - 
phosphatized finish overcoated with 
a polyester -based paint final coat to 
protect it from the elements. The an- 
tenna sits atop a single -pier, below - 
ground polar mount with 5.5 ° offset. 
(An optional above -ground tripod 

(Continued on page 12) 
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Learn robotics and 
you build this 
New NRI home training 
prepares you for a rewarding 
career in Americas newest 
high-technology field. 

The wave of the future is 
here. Already, advanced robotic 
systems are producing every- 
thing from precision electronic 
circuits to automobiles and 
giant locomotives. By 1990, 
over 100,000 "smart" robots 
will be in use. 

Over 25,000 New Jobs 
Keeping this robot army 

running calls for well -trained 
technicians ... people who 
understand advanced systems 
and controls. By the end of the 
decade, conservative estimates 
call for more than 25,000 new 
technical jobs. These are the 
kind of careers that pay 
$25,000 to $35,000 a year right 
now. And as demand continues 

to grow, salaries have no place 
to go but up! 

Build Your Own Robot 
As You Train at Home 

Now, you can train for an 
exciting, rewarding career in 
robotics and industrial control 
right at home in your spare 
time. NRI, with 70 years of 
experience in technology 
training, offers a new world of 
opportunity in one of the most 
fascinating growth fields since 
the computer. 

You need no experience, 
no special education. NRI 
starts you at the beginning, 
takes you in easy -to- follow, 
bite -size lessons from basic 
electronics right on through 

s - 

You get and keep Hero 1 robot with gripper arm and speech synthesizer, NRI 

Discovery Lab for electronic experimentation, professional multimeter with 
3'/2 -digit LCD readout, 51 fast -track training lessons. 

key subjects like instru- 
mentation, digital and com- 
puter controls, servomotors 
and feedback systems, fluidics, 
lasers, and optoelectronics. 
And it's all reinforced with 
practical, hands -on experience 
to give you a priceless con- 
fidence as you build a program- 
mable, mobile robot. 

Program Arm and Body 
Movement, Even Speech 

Designed expecially for 
training, your robot dupli- 
cates all the key elements of 
industrial robotics. You learn 
to operate, program, service, 
and troubleshoot using the 
same techniques you'll 
use in the field. It's 
on-the-job train- 
ing at home! 

www.americanradiohistory.com

www.americanradiohistory.com


industrial control as 
Building this exciting 

robot will take you beyond the 
state of the art into the next 
generation of industrial 
robotics. 

You'll learn how your 
completely self -powered robot 
interacts with its environment 
to sense light, sound, and 
motion. You program it to 
travel over a set course, avoid 
obstacles using its sonar 
ranging capability. Program 
in complex arm and body 
movements using its special 
teaching pendant. Build a 
wireless remote control device 
demonstrating independent 
robot control in hazardous 
environments. You'll even 
learn to synthesize speech 
using the top- mounted 
hexadecimal keyboard. 
Training to Build a 

Career On 

NRI training 
uniquely incorporates 

hands -on building 
experience to 

Arm 
provides 5 
axis of 
motion. 

Stepper 
motors 
rotate arm 
and wrist 
extend 
gripper u? 
to 5 ". 

Rechargeable 
gel-type 
battenes for 
independent 
operation. 

Hexadecimal 
keyboard for 
programming 
and mode 
selection. 

Senses 
motion, 
sound, light. 
distance. 

Plug -in 
circuit boards 
for convenient 
experimenta- 
tion and 
maintenance. 

Front -wheel 
drive with 
12 -inch 
turning 
radius. 

Your mobile robot duplicates functions of state -of- 
the-art industrial units. 

reinforce your learning on a 
real -world basis. You get profes- 
sional instruments, including a 
digital multimeter you'll use in 
experiments and demonstra- 
tions, use later in your work. 
And you get the exclusive NRI 
Discovery Lab ®, where you 
examine and prove out theory 
from basic electrical concepts 
to the most advanced solid - 
state digital electronics and 
microprocessor technology. 
Devised by an experienced 

team of engineers and 
educators, your 

experiments, 
demonstrations, and 
equipment are 
carefully integrated 
with 51 clear and 
concise lessons to 
give you complete 
confidence as you 
progress. Step -by- 
step, NRI takes you 
from the beginning, 
through today, and 
into an amazing 
tomorrow. 
Send for Free 
Catalog Now 

Send for NRI's 
big free catalog 
describing Robotics 
and Industrial 
Control plus over a 

dozen other high -technology 
courses. You'll see all the 
equipment you get in detail, 
get complete descriptions of 
every lesson, find out more 
about career opportunities for 
trained technicians. There's 
no cost or obligation, so send 
today. Your action today could 
mean your future tomorrow. 
If the card has been removed, 
please write us today. 

NR I 
NRI SCHOOLS 

' McGraw -Hill Continuing 

pm 
Education Center 

A 3939 Wisconsin Ave. 
I I Washington, DC 20016 

WE'LL GIVE YOU TOMORROW. 
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NEW PRODUCTS 

mount is also available.) The offset - 
feed Spoon is designed to remain op- 
erational in winds up to 60 mph and 
to survive winds up to 100 mph. 

Antenna feed is through a corru- 
gated conical horn. Rated gain is 37.7 
dB, with aperture efficiency of 76 %. 
Half -angle beamwidth at 3 dB is 
1.3 O; the first sidelobe is at 4.3 ° and is 

25 dB down from the main lobe; and 
the first null is at 3.7 °. Cross polari- 
zation is more than 31 dB down from 
the main lobe. 

CIRCLE 80 ON FREE INFORMATION CARD 

Add Storage Capability 
To Any Oscilloscope 

Scope Memory is a new add -on de- 
vice from Sibex, Inc. that converts 
any oscilloscope into a digital storage 
instrument. Easily attached to any 
oscilloscope, the Scope Memory is an 
economical alternative to scope users 
who can not justify the expense of 
buying a storage scope. It stores ana- 
log and digital waveforms for display 
at leisure. It handles low- frequency 
signals, transients and one -shot 
pulses in a single sweep. Featuring 18 

selectable sampling times, it has a 

1.4 -MHz maximum rate. Also in- 
cluded is an eight -range input selec- 
tor, an overrange indicator, and a va- 
riety of triggering modes. Pre- and 
post- trigger modes permit viewing 
the waveform that occurs both be- 
fore and after an event, a feature that 
is very useful for troubleshooting. 

Input to the accessory is through 
BNC connectors. Input impedance is 

1 megohm, shunted by 10 pF, while 

sensitivity (in eight ranges) is ± 50 
mV /division to ± 10 V /division. The 
timebase offers a 1.4 -MHz maxi- 
mum sample rate using an external 
clock, plus seven crystal -controlled 
rates ranging from 100 kHz to 1 

MHz. Built -in memory consists of a 
2K x 8 static RAM, and a LED indi- 
cator lights up when memory is full. 
The output from the instrument, via 
a BNC connector, can be adjusted 
over a ± 8 -volt range, with 8 -bit ± 1 

LSB resolution. $515. 
CIRCLE 75 ON FREE INFORMATION CARD 

Three -Head Stereo 
Cassette Deck 
Kenwood has brought to market a 
new three -head stereo cassette deck 
with lots of features at only moderate 
cost. The Model KX -780 deck offers 
Dolby B and C noise reduction, spe- 
cially designed record and playback 
heads, and continuous bias adjust- 
ment. A built -in microprocessor 
monitors the sound right off the rec- 
ord head so that recorded material 
can be compared for accuracy with 
the original source. The deck offers a 
full range of conveniences, including 
normal, Cr02 and metal tape com- 
patibility; feather -touch electronic 
transport controls; LED bargraph 
peak level meters; a fluorescent elec- 
tronic tape counter; headphone jack 
with its own output level control; and 
timer control. The playback head uti- 
lizes a new Hot Isostatic Pressed Fer- 
rite (HIP) material designed for near - 
perfect reproduction, low noise and 
high temperature stability. The re- 
cording head is a six -laminate Sen- 

dust structure that is treated with 
Kenwood's Super Surface Treatment 
(SST) to increase head life. 

A program search system allows se- 
lections to be repeated up to eight 
times, as well as easy locating of re- 
cordings. 

Technical specifications are: 
0.05% wrms wow and flutter; 74 -dB 
signal -to -noise ratio with metal tape 
and Dolby C on; and 22 -Hz to 20 -kHz 
± 3 dB frequency response with met- 
al tape. 

CIRCLE 78 ON FREE INFORMATION CARD 

Solderless Breadboard 
A new solderless breadboard, the 
ACE 118, has been added to AP Prod- 
ucts Incorporated's 100 series of All 
Circuit Evaluators. It features four 
binding posts, usually found only on 
much larger boards, for convenient 
hookup of power supplies, signal 
generators, and other equipment. 

An 1824 -point solderless plug -in 
matrix accommodates circuit designs 
consisting of up to 18 14 -pin or 16 

16 -pin DIP devices. Buses can be 
linked to offer such functions as volt- 
age and ground distribution, reset 
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line, clock line and shift command. A 
picture -frame and center -line design 
of 544 distribution tie points comple- 
ments the main plug -in matrix. IC 
pins plug directly into the matrix, 
while leads of transistors, diodes, re- 
sistors and capacitors can be left full 
length or trimmed to desired length 
before plugging into the matrix. In- 
terconnections between circuit ele- 
ments are made with lengths of ordi- 
nary 22 -gauge solid hookup wire 
from both ends of which has been re- 
moved 1/4 " of insulation. All tie 
points are made from rugged copper 
alloy, and the tie -point blocks are 
mounted on a sturdy steel plate. 

CIRCLE 77 ON FREE INFORMATION CARD 

Microprocessor- Controlled 
PLL Communications Receiver 
A microprocessor -controlled tuner 
that lets you preset up to nine differ- 
ent stations highlights Panasonic's 
Model RF -B600 PLL synthesized 
portable communications receiver. 
Ten -key direct -access tuning allows 
the user to key in the numbered but- 
tons corresponding to the desired fre- 
quency's number. A nine -memory 
scan /seek function stops at every sta- 
tion in either frequency direction for 

about five seconds before continu- 
ing. The seek function automatically 
searches for strong signal stations 
and locks onto any located until the 
function's button is pressed. 

Shortwave band Zone Auto Tun- 
ing serves as a reception clarifier. Af- 
ter using the manual and direct -ac- 
cess tuning key to set in a desired fre- 
quency range, this feature helps to 
ensure clear reception of stations 
within the limits of ± 150 kHz 
around the selected frequency. Other 
features include: a five -digit fluores- 
cent frequency display; r -f gain con- 
trol; FM /LW /MW /SW band selec- 
tors; AM and switch; wide /narrow 
bandwidth selector; up /down scan 
tuning at two speeds; CW /LSB/ 
USB /AM mode selector; bass and 
treble controls; 3'h " speaker; tele- 
scoping whip antenna; universal 
voltage adapter; and carrying han- 
dle. The receiver is powered by eight 
"D" cells, with memory backup pro- 
vided by three "AA" cells (batteries 
not included). $549.95. 

CIRCLE 79 ON FREE INFORMATION CARD 

Surge /Noise Protector 
The Philips ECG Model EMF -315 
PowrPureTM is designed to protect 

expensive electronic equipment 
against both transient voltage surges 
and r -f noise interference. It clamps 
voltages to a safe level below 500 
volts, without interfering with nor- 
mal current flow, and attenuates r -f 
noise by up to 40 dB from 200 kHz to 
30 MHz. The device plugs directly in- 
to any three -wire grounded ac outlet 
and provides three three -wire outlets 
into which equipment to be protected 
can be plugged. There are four pins 
on the PowrPure; three to make con- 
tact with the ac line and ground and 
the fourth to provide mechanical sta- 
bility. A built -in LED lights when the 
device is activated, indicating that 
both surge protection and noise sup- 
pression circuits are operating. An 
internal 15- ampere fuse provides 
overload protection. If an overload 
occurs and blows the fuse, the LED 
extinguishes and the PowrPure re- 
moves ac line power from the equip- 
ment being protected. Once the fuse 
blows, it is not replaceable. After the 
overload condition is corrected, a 
new PowrPure must be used to assure 
continued protection. 

CIRCLE 74 ON FREE INFORMATION CARD 

(Continued on page 86) 
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IIII/i" PRODUCT EVALUATIONS li/Ill1 

Loaded with features for viewers and 
computerists alike 

Sony's Model KV -20XBR 
Color TV Receiver /Monitor 

Sony has had to share the spotlight with a 
few leading TV- receiver makers in viewer 
preference polls. The company has now 
geared up to make a direct thrust at these 
leaders with a new color TV receiver/ 
monitor offering that's bound to make 
viewers take notice. It's the new Model 
KV- 20XBR, a 19" diagonal receiver/ 
monitor built around a MicroblackTM 
Trinitron tube and features cable -ready 
tuning, built -in BTSC /dbx multichannel 
sound decoder, full wireless remote con- 
trol, and direct RGB (red /green /blue) 
video inputs (the last sure to please per- 
sonal computer users who require high - 
resolution color displays). 

A receiver /monitor for our times, the 
KV -20XBR offers full vhf /uhf /CATV 
frequency synthesized tuning, two sets of 
video -stereo inputs on the rear, and the 
usual monitor video -stereo ouputs. All 

outputs are usable even though input sig- 

nals are at r -f on channel 3 or 4 or base - 
band video or sound. There are also three 
r -f inputs -for uhf /vhf /CATV, auxili- 

ary, and converter for a cable -scrambled 
decoder. No speakers are built into the 
receiver /monitor's main cabinet. In- 
stead, Sony provides a pair of external 
speakers with color -coded cables that are 
tinned for simple insertion into the re- 
ceiver's outputs. 

Cabinet colors are tan and dark grey. 
The cabinet measures a compact 19% 

x 18 %'D x 17% "H. Weight is 55 lbs., sans 
speakers. Inside the main cabinet, you'll 
find two clearly labeled (and removable) 
circuit boards on either side of the CRT. 
The remarkable thing about this new 
SCC- 595C -A chassis is that all plug -in 
cables extend sufficiently to permit the 
boards to swing out or lie flat on a service 
bench for easy troubleshooting! Price for 
all this is $899.95. 

Loaded With Features 
The foregoing is only a sample of what 
you'll find in this new Sony receiver /mon- 
itor. To make this set as compact as possi- 

ble, and to offer better -than- average 
sound quality, Sony has located the 
speakers outboard of the main cabinet. 
These speakers can be arranged to either 
side of or right on the set itself, via kurled 
knobs supplied with the package. 

The BTSC /dbx multichannel sound 
system accommodates both TV stereo 
and SAP (second audio program), each 
of which can be received individually or 
both of which can be received simultan- 
eously (if you can stand the mix). If for 
some reason someone tunes in regular 
FM band stereo, the receiver will decode 
this also and produce good -quality audio, 
depending on source and speakers. The 
L + R stereo program, however, will still 

be monophonic, and the 31.5 -kHz AM 
double -sideband L R stereo subcarrier 
won't trigger without the prescribed 
15,734 -Hz pilot carrier. If radio and TV 

stations feature a simulcast program, you 
simply connect an FM tuner to special left 
and right jacks on the rear of the set, tune 
in the appropriate station, and enjoy. 
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Clean multiburst and color -bar responses 
at CRT and video detector. 

For those people who fall asleep while 
the TV set is running, the KV- 20XBR's 
"sleep" circuit (and an indicator lamp) 
will turn off the receiver 60 minutes after 
it is activated. 

Setting of user controls (BASS, TREBLE, 

BALANCE, COLOR, TINT, BRIGHTNESS, 

SHARPNESS, etc.) is aided by on- screen 
status displays in the form of "picket - 
fence" bargraphs. Each bargraph is sum- 
moned simply by pressing the appropri- 
ate button, either on the receiver /moni- 
tor's control panel or on the remote con- 
troller. The displays appear in the lower 
portion of the CRT screen and show the 
control trend in both + and - directions. 

Except for programmable channel se- 
lection, all user controls can be adjusted 
remotely, using a compact (6 % "x 2'/8 ") 

wireless controller. It's no longer neces- 
sary to enter single -digit channel selec- 
tions (channels 2 through 9) by preceding 
them with leading Os, as heretofore has 
been the case. If you want to watch, say, 
channel 4, you simply key in the numeral 
4, followed by a tap on the ENTER key to 
make your selection. Of course, the sys- 
tem will accommodate all numeral selec- 
tions from 1 through 125, any one of 
which can be selected either directly by 
entering its number address or by operat- 
ing the usual up /down scan keys. 

If you don't like the color temperature 
(tint) of the picture tube Sony has se- 
lected, simply press the TINITONE key on 

Excellent baseband multiburst oscillo- 
scope, spectrum analyzer readings. 

the controller and add red or blue to the 
white areas as desired until what you see 
on- screen pleases you. 

There's still more you can do with the 
wireless remote -control transmitter that 
comes with the KV -20XBR receiver /mon- 
itor. Add to the list of controls a key that 
lets you select antenna or auxiliary inputs, 
TV /video, RGB or MTS (multichannel 
sound). Then throw in a key for muting 
the sound, a DISPLAY key to remind you 
of the video /TV mode and channel select- 
ed, and separate up /down picture control 
keys. The last lets you adjust sharpness of 
the picture. 

From the foregoing, it's obvious that 
the KV -20XBR contains some sophisti- 
cated circuitry. To achieve all it does, this 
receiver /monitor's circuitry contains 147 
transistors and 18 integrated circuits, not 
to mention the hundreds of diodes, resis- 
tors, capacitors and other components. 
For superior picture quality, the KV- 
20XBR uses a glass delay line and a comb 
filter to provide clean luminance /chroma 
separation. The power supply has been 
designed to provide superior voltage reg- 
ulation of both low and high voltages. Fi- 
nally, the 100° Microblack Trinitron 
CRT offers a fine -pitch grille aperture for 
excellent display resolution. 

Laboratory Results 
If we don't take notice of price, perfor- 

Chroma vector pushes reds and oranges 
slightly together but is satisfactory. 

Staircase pattern at CRT (upper) and 
video detector reveal good grey scale. 

Excellent 44 -dB S/N figure at 3 MHz. 
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PRODUCT EVALUATIONS ... 
Sony's Model KV- 20XB12 continued 

Baseband response for left (upper) and 
right (lower) audio channels. 

R-f response to L -R (upper) and L+ R 

show clean detection but no stereo. 

This spectrum analysis of THD and ap- 
parent power was obtained using second 

harmonic and fundamental at I kHz. 

Waveform shows that speaker response is 

fair, except for the peak at 6 kHz. 

mance is the yardstick that will determine 
the success (or failure) of any product. 
Sony's new KV -20XBR color receiver/ 
monitor is no exception. It appears that 
Sony has learned its lessons well. The KV- 
20XBR proved to be an exceptional per- 
former in almost every important operat- 
ing area, both video and audio, in our 
laboratory. 

Video bandwidth, through the r -f an- 
tenna input on channel 3 exhibited some 
fall -off at 4 MHz, though color and 
luminance response were very good. At 
baseband, however, multiburst response 
was phenomenal. It looked even better at 
high frequencies than it did at low fre- 
quencies. Further measurements indi- 
cated that baseband video was usable, 
with only slight left -side raster compres- 
sion, out to 6 MHz or better. 

Tuner response was okay on the vhf 
channels and was passable on uhf. Tun- 
ing control was fast and positive, and the 
multiplicity of remote controls was re- 
markable. With a set as sophisticated as 

the KV- 20XBR, you'll find that you must 
memorize a few of the remote controls, 
almost certainly an enjoyable experience 
in itself. 

Chroma processing appeared excep- 
tional on both gated -rainbow and NTSC 
color -bar signals, although oranges and 
reds (petals 1 and 3) in the vector display 
were less than 30 ° apart and could have 
been more symmetrical. Of couse, to con- 
duct this test, we made no compensating 

Baseband response confirms 59.1 -dB 
stereo channel separation at r-f. 

chroma or picture adjustments to im- 
prove response; we just recorded the re- 
sults as they were delivered by the receiv- 
er /monitor. 

Results of voltage regulation tests were 
surprising, considering what we've come 
to expect from previous experiences in 
testing Sony receivers. For both low- and 
high -voltage supplies in the KV- 20XBR, 
voltage regulation was superb. 

Audio response in all multichannel TV 
receivers has always been good to approx- 
imately 100 kHz through baseband, since 
the SAP (second audio program) requires 
a carrier at 78.6 kHz. The Sony KV- 
20XBR is no exception here. However, 
audio response through the supplied 
speakers wasn't the greatest, especially at 
6 kHz and with rapid rolloff beyond 8.6 
kHz, even though both music and voice 
reproduction sounded quite good. Stereo 
L + RandL - RandmonoLandR 
showed good responses on the test bench; 
so there's no electronic problem. THD 
(total harmonic distortion) measured a 
mere 0.79 %. If you wish maximum pos- 
sible audio performance from this receiv- 
er /monitor's audio section, you might 
want to connect a pair of good floor - 
model 8 -ohm three -way speaker systems 
to the audio outputs on the rear of the set. 

Though "serviceability" isn't exactly a 
laboratory bench test, we mention it here 
because our observations on this score 
were made during our performance tests. 
With the introduction of the KV- 20XBR, 
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Sony has dramatically improved service- 
ability over its prior models. We would 
have liked to have seen more ac test points 
and an accurate chassis location diagram 
of all points, however. Also swapping 
boards could cost a bundle, unless Sony 
institutes an exchange program, which is 
rather unlikely. 

User Comment 
The KV -20XBR is certainly Sony's best 
color TV receiver /monitor. It's also more 
than competitive in today's marketplace. 
While its $900 price tag might appear to 
be steep for a "mere" 20- incher, one 
must keep in mind that sophisticated and 
complex electronics doesn't come in 
economy -priced packages. From our 
point of view, the price is justified, con- 
sidering the performance this set delivers 
and the fact that it is suitable as a high -res- 
olution computer graphics color display. 

Our one negative comment has to do 
with an item over which Sony has no con- 
trol. This is the RGB input connector, a 
34 -pin device that may require some 
tricky wiring on the user's part to get the 
monitor working with his computer. The 
problem lies in the fact that there's no in- 
dustry- adopted standard regarding com- 
puter RGB outputs and, thus, no way for 
a monitor manufacturer to make a "uni- 
versal" RGB monitor. Sony can't by it- 

self force a standard in this area, but the 
company can and does supply all neces- 
sary pinout information for the connec- 
tor it uses to help the user mate his mon- 
itor to his computer. 

Our hat is off the Sony for a job well 
done. In the ratings game, we give the 
KV -20XBR an AAA for effort and a 9 + 
for execution. -Stan Prentiss 
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Sony Model KV -20XBR Laboratory Analysis 
Power drain at 117 V ac (varies with input signal) 
Voltage regulation (100 to 130 V ac) 

low voltage 

high voltage 
Tuner /system sensitivity 

vhf channels 3 and 10 
uhf channels 15 and 40 

Agc swing (- 3 to + 55 dB) 
Luminance /chroma S/N (at CRT) 
CRT pitch (shadow mask slot separation) 
CRT temperature 
Dc restoration 
Convergence (excellent raster) 
Maximum center CRT vertical resolution 
R -f /baseband horizontal resolution 
RGB frequency response 
Staircase (luminance) i -f linearity 
Horizontal overscan 
Baseband audio response 
Audio response through speakers 
L and R separation with /without stereo 
THD at 1 kHz 

62.3 to 80.4 W rms 

12.3 V (100%) 
134.4 to 134.5 V (99.2%) 
26.5 kV (100%) 

-3/ -5 dBmV 
0 / +1 dBmV 
58 dB 
44/43 dB 
0.55 mm 
9000° K 

91.2% 
99.5% 
432 lines 
4.2/6 MHz 
> 8 MHz 
excellent 
10% » 20 kHz 
9 kHz (approximate) 
60/59.1 dB 
0.79% 

Apparent power into speakers 31 dBm(1 W)at50ohms 
Test Equipment: Tektronix Models 7L5 and 7L I2 spectrum analyzers; Telequipment Model D66 (mod- 
ified) and Hameg Model 605 oscilliscopes; MK- Precision Models 1250 and NTSC color -bar and 3020 
function generators, 2007 FM- stereo generator, and 1653 variable power supply; Sencore Models 
CG169 color -bar and VA48 (modified) video generators; Data Precision Models 245, 1350 and 1750 
multimeters and 585 frequency counter; Sadelco Model FS -3D VU field- strength meter. 

Computers 

A Unique, Intelligent Data Communications Device 

AT&T's Model 4000 External 300 /1200 -Baud Modem 

Modems, which enable computer 
users to transmit and receive data over 
ordinary telephone lines, are among 
the most popular devices added to ba- 
sic computer systems. Now AT &T, 

which started it all by renting modems 
to businesses, joins scores of other 
makers by offering a modem of its 
own for sale, the Model 4000. Priced 
at $499.95, the external modem is 

complemented by an AT &T commu- 
nications software package, SoftCall, 
which carries a $79.95 price tag. 

As its price implies, the modem is 
an intelligent, programmable 300/ 
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PRODUCT EVALUATIONS .. 
AT &T's Model 4000 continued 

1200 -baud device. It has some very 
appealing features, which befits the 
wizardry that Western Electric's en- 
gineers so often display. There were 
some questionable design decisions 
made, too, that we'll examine in due 
course. 

The Hardware 
AT &T's modem is quite compact at 
9 "L x 5'h "W x 1'h 'TI. It's housed 
in a beige -color plastic enclosure and 
comes with a matching external plug - 
in -wall- socket power supply cube, 
whose power consumption is a scant 
7 watts. Front -panel indicator LEDs 
are for "Modem Ready," "Carrier 
Detect," "Send- Receive" and 
"Auto Answer." At the rear are two 
modular phone sockets, one for con- 

necting to the telephone line via an 
RJ 11 C plug and the other for con- 
necting the power supply to the mo- 
dem. The latter is slimmer than the 
RJ 11 C and colored red. 

Inside the case is a full -size circuit 
board on which are mounted about a 
dozen integrated circuits. Ten of 
these are commercially available 
TTL logic devices, voltage regula- 
tors, and line transceivers. These 
feed into a customized Texas Instru- 
ments 8 -bit microprocessor, which 
has a 4K -byte ROM operating system 
for the modem. Only one Western 
Electric IC is contained in the 
modem; a proprietary 40 -pin 
WE882A Switched Capacitor circuit 
which is often used for analog net- 
work switching purposes. The mo- 

dem also has a built -in 50 -mm piezo- 
electronic speaker. 

In typical fashion, it's compatible 
with the Bell System 103 and 212A 
standards for asynchronous commu- 
nication. The 4000's data format fol- 
lows the choice of 7 data bits with 
odd, even or fixed parity or 8 data 
bits with no parity, and 1 or 2 stop 
bits, with full -duplex operation. 

There are no switches to set or 
pushbuttons to press since all com- 
mands are handled internally by en- 
tering single -key commands. For ex- 
ample, striking the command code 
key, "S," will display a menu for 
changing internal settings, such as 
DTR Signal on or off, Dialing Delay 
(from 1 to 99 seconds), Transparent 
Mode on or off, etc. With appropri- 
ate communications software, a vari- 
ety of intelligent -modem operations 
are brought into play. 

The modem's built -in ROM is pre- 
programmed to handle all normally 
switched functions such as baud rate, 
data formats, full /half -duplex oper- 
ation, dialing method (tone or pulse, 
originate /answer mode, automatic 
dialing and answering, and so on). It 
even allows a "dumb" terminal to 
activate the modem's built -in menu 
of options. 

Communications Software 
AT &T's SoftCall communications 
software is designed to take full ad- 
vantage of the company's modem, 
though a few other packages can be 
used with some success. SoftCall, 
contained on a single -side, double - 
density disk, eliminates a user's need 
to remember any codes. Everything 
is menu -chosen. Moreover, a Help 
function can be brought up on screen 
at any time with a single keystroke. 

SoftCall, which is specifically de- 
signed for the Model 4000, can be 

(Continued on page 82) 
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FREE high tech 
catalog 

Metal 
Detector More than just a catalog, a trustworthy 

guide to what's new in computers 
and electronics. Triple -Trace 

Oscilloscope/T.ime- 
Voltage Display 

Ham Radio 
Transceiver 

Computerized 
Weather Station 

Real Time 
Spectrum Analyzer 

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

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

from, while saving money in the process. 
What sets the Heathkit catalog apart is 

its range of high quality products and 
accurate information on every product 

offered. And that's a lot of products - 
over 450 separate items, including: 
Computer hardware and software 
Robots Precision test instruments 

Computerized weather instru- 
ments Solar hot water systems 

Automotive and home energy 
products Security devices 

Color TVs and video accesso- 
ries Quality stereo components 

Amateur radio gear Educa- 
tional courses that lead from 

the basics of electronics all 
the way to high tech. 

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

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

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

Microprocessor 
Trainer & Course 

NIOORMLe 

Most 
Accurate 

Clock 

HERO'1 
Robot 

V 

Send NOW for your 
FREE Heathkit Catalog 

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

CIRCLE 40 ON FREF l'VFORMAlION ('ARII 

Heathkit i 
Heath 

Company 
A subsidiary of Zenith Electronics Corporation 

Heath Company 
Dept. 079 -294 
Benton Harbor, Michigan 49022 
Please send me the latest 
Heathkit Catalog Free. 

IBM -PC Compatible 
Computers 

40- Channel 
Scanner 

Name 

Address 

City 

CL774C 

State 

Zip 

J 
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The Booming World of 
Consumer Electronics 

Part II (Conclusion) 

A special report on the latest consumer electronic 
roducts recenti introduced 

- 
Itio ëclrc+iïtcs átar äl"tafir' 

Last month, we covered new 
video, audio, and autosound 
products introduced to deal- 

ers at a major industry showing. This 
article concludes coverage of the ex- 
citing models that retailers will soon 
be stocking. 

Computers 
The Consumer Electronics Show is 

not a "computer" show by any 
means, though products in this area 
were certainly represented here. This 
isn't surprising since there are reaily 
few personal computers directed 
straight to the masses, as compared 
to machines for business and educa- 
tional institutions. Among the hand- 
f al of computer makers who exhibit- 
ed were Atari, Commodore, Epson, 
Hewlett- Packard, NEC, and Sin- 
clair. The computer printer field, 
software producers, and accessory 
makers were fairly well represented. 

Everyone looked to what Commo- 
dore and Atari, the two major play- 
ers in the mass -market computer 
field, would debut. After all, the top - 

g Commodore 64 .w °'j` a 
bit long in the tooth and hard rumors 
indicated that the company's 32 -bit 
graphics wonder, the Amiga, would 
be unveiled ... it wasn't! But Com- 
modore did come through with two 
very exciting personal computers: the 
Commodore 128 and an LCD port- 
able. The Model 128 does what the 
Commodore Plus /4 computer (see 
March 1985 review) did not -it has a 
C64 mode (64K RAM) that is said to 
make it compatible with all the older 
model's software and hardware! It 
also has a built -in CP /M mode (128K 
RANI) that uses Digital Research's 
CP /M 3.0 operating system. 

The C128 mode features 128K 
RAM that's expandable to 512K with 
an external RAM disk option. It has a 

48K ROM and a powerful version of 
BASIC. Video output includes RGB, 
as we;il as composite video and stan- 
dard NTSC used for conventional 
TV sets. This mode as well as the 
CP /M mode gives the user a choice 
of 40 columns or 80 columns. All 
modes offer 16 colors. 

This is a three -microprocessor ma- 
chine, using the 6510A CPU for the 
C64 mode, a compatible 8502 CPU 

for the 128 de, and, aturally, a 
Z80A CPU for CP /M mode. An at- 
tractive -looking computer, the 128 

has a nice full- travel keyboard with 
function keys, cursor keys, and con- 
trol keys lined atop the conventional 
keys in four sets of four keys. A nu- 
meric pad is located at the right. Re- 
turn, Shift, and Control keys are nice 
and big. Retail price Vas not been 
pinned down, but the triple 8- bitter is 

expected to be in the 5250 to $300 
range. Without additional software 
for the 128 mode, this is just an ex- 
panded and refined C -64 computer. 
At its price mark, though, it's all that 
many home computerists may want 
or need, especially with about 6,000 
software packages said to be already 
on the market. 

The LCD portable from Commo- 
dore is a neat package with 96K ROM 
and 32K R.AM, all CMOS to be gen- 
tle on battery drain. It comes with a' 
bevy of built -in programs: word pro- 
cessor, spreadsheet, file manager, 
300 -baud modem, calculator, note- 
pad, and BASIC. The CPU is a 
65C102. Inputs /outputs are an 
RS232 serial port, Centronics paral- 
lel port, modem, barcode memory 
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TTC's "Hearoid "personal robot, operated by yoke -rec- 
ognition technology, recognizes 12 different commands. 

Seiko's PC Datagraph wristwatch can store up to 12 files, 
loaded from a computer, in its 2K of RAM memory. 

Okidata's Okimate 19 thermal - transfer color printer can 
use plain and thermal paper or transparent acetate. 
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Computer Glimpses 

A few personal computer companies 
wre on hand with new offerings. 
Among them was the Commodore 
Model 124 (upper left), with 128K of 
RAM, and features a C64 mode. 
Atari's Model 512ST (left) is a 
16/32 -bit machine that offers 512K 
of RAM, 192K of ROM and a classy 
GEM operating environment. Heath/ 
Zenith was also on hand with its IBM 
PC- compatible Model Z -150 PC 

(above) desktop system. 

expansion, and CBM serial port 
that's compatible with all Commo- 
dore 64 peripherals. The LCD fold- 
ing screen features 80 columns and 16 

lines, with 480 x 128 pixels in its 
graphics mode. 

Atari didn't unveil a 32 -bit com- 
puter either. But it came closer with a 
pair of 16/32 -bit CPU machines, us- 
ing Motorola's 68000 chip. These are 
the Atari 130ST and 520ST models, 
with 128K and 512K of user memory, 
respectively, and 192K in read -only- 
memory. Its outstanding claim to 
fame is its Digital Research- devel- 
oped operating system, a GEM oper- 
ating environment that produces 

icons, drop -down menus, windows, 
and two- button "mouse" control for 
visually oriented use. There are out- 
puts for standard TV, low- resolution 
composite video, medium -resolution 
RGB, and high -resolution mono- 
chrome. Interfaces are RS232C serial, 
Centronics parallel, hard -disk, disk- 
ette, and dual joystick. Buyers will be 
given a choice of BASIC or Logo lan- 
guages. The operating system also 
provides a memory management sys- 

tem and a real -time clock. In addition 
to their sophisticated sound genera- 
tor, the computers have a MIDI (Mus- 
ical Instrument Digital Interface) for 
controlling electronic musical instru- 

ments, and a ROM cartridge slot. Sug- 
gested retail prices are reportedly $599 
for the 512K -RAM model and $399 
for the 128K -RAM unit. 

Atari also revealed four new 8 -bit 
computers, all said to be compatible 
with older Atari models such as the 
Model 800XL. They're part of the 
"XE" family. Model 65 XE, with 
64K of RAM, is, essentially, an 
800XL with new wrappings. Sug- 
gested retail is $120. Other machines 
in the family include the 65XEM, 
which has a more advanced sound 
synthesis system, the 65XEP, which 
is portable with a built -in 5 " mono- 
chrome monitor and a floppy disk 
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drive, and the 130XE, which boosts 
user memory to 128K. BASIC is built 
into all of the computers. 

The computer maker of that little 
low -cost marvel of old, the ZX81, is 
back in the U.S. from the United 
Kingdom- Sinclair. The company 
unveiled its new Sinclair QL com- 
puter, a 32 -bit Motorola 68008 CPU - 
based machine with 128K of RAM 
that's expandable to 640K. It incor- 
porates twin high -speed tape Micro- 

drives and four applications pro- 
grams, all for under $500. 

Heath /Zenith was there, too, 
showing off its desktop and portable 
IBM -compatible computers and 
video monitors. Epson and NEC fea- 
tured their lap computers. 

MSX computers and software 
made their debut at CES. These are 
low -cost computers that use the same 
Microsoft -developed BASIC and the 
same hardware /software specifica- 

tions. Thus, they are entirely com- 
patible. A slew of manufacturers 
from Japan are producing the com- 
puters, hoping to crack the low end 
of the computer market in the U.S., 
where American computers now 
reign. Twelve hardware manufac- 
turers and 14 software makers repre- 
sent MSX 8 -bit (Z80 CPU) lines. 
These included Sony, Sanyo, JVC, 
Hitachi, Yamaha, and Toshiba 
among hardware manufacturers. 

Computer Peripheral Glimpses 

Among the computer accessories that caught our eye were: MicroComputer 
Associates' keyboard storage drawer (below); Wico's SmartBoard program- 
mable keyboard /trackball for IBM PCs and Apple Its (below bottom); Per- 
sonal Peripherals' low -cost Super Sketch graphics tablet (right); and Telemet 
America's "Pocket Quote PRO" FM business information pocket receiver. 
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Seiko attracted considerable atten- 
tion with a working demonstration 
of its PC datagraph quartz wrist- 
watch that can be loaded from a com- 
puter for everyday use. The "watch" 
incorporates 2K of RAM and can 
store up to 12 files. Its LCD panel can 
display appointment information, 
reminder notes, or whatever. Natur- 
ally, it has full watch functions, in- 

cluding a buzzer alarm that can call 

up information stored in memory. 
Complementing the "watch," 

which is priced at $150, is a 5 " x 7 " 

controller, which has tiny keys on a 

keyboard for inputting data and a 

mini dot -matrix printer. It transfers 
data from a standard computer (Ap- 

ple, IBM, Commodore, Radio Shack) 

to the wristwatch device through in- 

ductive coupling. The controller uses 

an 8 -bit low -power CMOS micropro- 
cessor, has 4K of RAM, and a ROM 

application pack that includes 
BASIC. The entire Seiko Datagraph 
System is priced at $340. 

Coleco had a giant exhibit for its 

ADAM computer system. The deci- 

sion to get out of this end of the busi- 
ness evidently came too late to can- 

cel. Coleco says it will continue to 
supply new software for their ma- 
chine, by the way, as well as main- 
taining service for them. 

Epson America, Inc., which gained 
fame with its bidirectional printer 
that was then adopted for use by IBM 
as its dot -matrix mainstay, also pro- 
duces personal computers. Its Gene- 
va portable, a lap -size computer, was 
prominently featured. The CP /M 
machine has a flip -up LCD display 
with 80 columns x 8 lines. A bevy of 
software packages come with it, in- 

cluding WordStar, BASIC, a spread- 
sheet and scheduler. It incorporates a 

microcassette drive and 64K of 
RAM. In the printer area, the com- 
pany introduced its HomeWriter ma- 

chine for nonbusiness users. The dot - 
matrix printer has a draft speed of 
100 cps and a near -letter -quality 
mode at 16 cps. Plug -in printer inter- 
faces are available for Apple IIc, 

Atari 800XL, Commodore 64, and 
IBM PCjr. Epson also showed its 

new JX -80 printer, a seven -color de- 

vice that uses a four -color ribbon. 
The dot -matrix printer speeds along 
at a brisk 160 cps. Also delivering 160 

cps, is the company's new FX -80 + 

dot -matrix printer. It boasts six but- 
ton- selectable typestyles and six 

character pitches. 
Okidata, too, entered a new com- 

puter printer directed for use with 

mass -market computers. It's the 
Okimate 10, a $239 thermal- transfer 
color printer. It prints on plain paper 
as well as on thermal paper and ace- 

tate, the latter for overhead- projec- 
tor transparencies. Speed is 60 cps, 

and you take your choice of a plug -in 

Commodore or Atari computer in- 

terface. The dot -matrix printer mea- 
sures a compact 13 "L x 7'h "D x 
2'/ "H. 

Star Micronics, another major 
producer of computer printers, in- 

troduced its new line of dot matrix 
printers. The printers combine the 
"Star" standard and PC lines into 
one group that are switch selectable 
for popular personal computers such 
as the IBM PC, Apple II series and 
Commodore. Its top -line SR -10 and 
SR -15 models provide fast print 
speed of 200 cps in draft mode and 50 

cps in near -letter -quality mode. The 
10" version has a suggested retail 
price of $649, while the 15 "- carriage 
model, which ups a 2K buffer to 16K, 

if priced at $799. Friction and tractor 
paper feed are standard. 

Juki, which has been a leader in 

low -cost printers, breaks the price 
barrier with a new daisy wheel -like 
letter -quality printer that's priced at 
only $299. Print speed is only 10 

characters per second and it takes 
only single -sheet 8' " x 11 " manu- 
ally fed paper, but, oh that price! 

Smith -Corona, which started the 
whole low -cost letter -quality printer 
area, unveiled a $259 dot -matrix im- 

pact printer that runs at 80 cps. It fea- 
tures true lower -case descenders and 
bit -image graphics, too, with a Cen- 

tronics parallel interface and a drop - 
in ribbon cassette. 

But if the foregoing prices appear 
to be low, take a look at Ergo Sys- 

tems' Hush 80 printer. It's priced at 
$139.99! The 80 cps machine is a dot - 
matrix thermal type (you expected 
standard paper at this price ?), and in- 

cludes dot -addressable graphics. 
Buyers can choose models with either 
a Commodore or Centronics -type 
parallel interface. An RS -232 serial 
version will soon be available. 

Not yet priced, but you can assume 
it'll be high, is Mitsubishi's new full - 
color printer that prints pictures off a 
TV screen. The TV or VCR's NTSC 
composite video signals are convert- 
ed into RGB color signals, with digi- 
tal color signals for one frame stored 
in the printer's field memory (about 
3/4 of a megabyte RAM). Prints are 
made in about a minute. 

Computer accessories were almost 
omnipresent at the giant show. 
Among the very interesting ones dis- 
played was Personal Peripherals' 
"Super Sketch" model for creating 
color graphics on a Commodore 64 

or Atari computer. It's a freehand or 
tracing tablet that retails for a re- 
markably low $29.95, including ap- 
propriate software! A more "costly" 
model for IBM and Apple computers 
is priced at under $70. 

Koala Technologies showed a 

number of graphics products, includ- 
ing its IBM -PC "Speed Key" device 
that replaces many key strokes with 
one key touch and its "MacVision" 
desk accessory for Apple Macintosh 
computers that works with "Mac - 
Paint." It's a digitizer unit that takes 
advantage of the visuals provided by 
a VCR or video camera to instantly 
capture pictures on a Mac. 

Wico premiered its "Smartboard," 
a programmable keyboard /trackball 
peripheral for the IBM PC and Apple 
II series computers. The keyboard 
uses the familiar standard Selectric 
layout and comes programmed with 
both QWERTY and Dvorak layouts. 
Up to eight characters can be pro- 
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grammed for the trackball, with two 
banks of memory reserved. $399. 

Space organizers were displayed 
by Microcomputer Accessories, in- 
cluding a CRT Valet that is clamped 
to the back of a desk and supports a 
video monitor that can be swiveled, 
raised and lowered. Another space - 
saving product from the company is a 
keyboard storage drawer that en- 
ables a keyboard to roll out on ball - 
bearing slides for desks that have 
limited depth. 

In the modem field, AT &T showed 
off its new Model 4000, an intelli- 
gent, programmable modem that's 
priced at $499.95. It handles both 
300- and 1200 -baud communications 
and features a unique call logging 
system. No, it's not Hayes compati- 
ble. Yes, an optional $79.95 commu- 
nications software package that's 
real neat bolsters it. 

In a turn away from telephone 
dial -up, a nationwide digital broad- 
casting system was introduced by 
Telemet America, Inc. Using FM 

sub -channel transmissions in combi- 
nation with a small (6 " x 3'/a " x 
1' /a ") handheld receiver called, 
"Pocket Quote PRO," a business in- 
formation system has been estab- 
lished that picks data out of the air. 
The 24 -hour 7 -day service provides 
quotes from a variety of exchanges, 
such as the New York Stock Ex- 
change, major Commodity Ex- 
changes, etc.... as well as UPI Busi- 
ness News and Sport's Scores, and 
Accu- Weather Forecasts. The receiv- 
er, which weighs 14 oz., incorporates 
an LCD one -line display and soft- 
ware is available for interfacing to an 
IBM PC or compatible computer. 
It's priced at $199, with a $25 /month 
subscription charge; software is $89. 

Electronic Typewriters 

Beyond computer printers is an out- 
growth of computer technology - 
electronic typewriters. A leader in 
this area, Smith -Corona, introduced 
three new computer- compatible 

models, replacing last year's Mem- 
ory Correct II and III Messenger 
models with Models 200, 300, and 
400, priced, respectively, at $459, 

$549, and $599. Like the earlier 
models, adding an optional module 
converts the typewriter to a letter - 
quality computer printer. The out- 
standing new feature of the machines 
is a word- erasing function that lifts 
an entire word off the page by mov- 
ing the carrier to any letter within the 
word and tapping a single key. 

More than a typewriter, which it 
also is, is Smith -Corona's new port- 
able pen plotter /typewriter. the five - 
pound machine creates pie charts, 
linear graphs, bar and grid charts 
when appropriate data is entered. 
Moreover, there's a choice of four 
ink colors. It runs on four D -size bat- 
teries or an optional ac adapter. Price 
is only $299. 

Another major player in the elec- 
tronic typewriter business is big Bro- 
ther. Brother International introduc- 
ed four new models at the show, 

Electronic Typewriter Glimpses 
The electronic typewriter market appears to be booming. 
In this arena, we found Smith -Corona's "Messenger 
Module" (below) to be particularly appealing for people 
who want to have their electronic typewriters do double 
duty as computer printers. Brother's Type -a -Graph type- 
writer (right) produces four -color copy of characters and 

graphics, typing up, down and across. 
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ranging from $300 to $599.95 for 
electronic typewriters, and under 
$300 for a typewriter with graphics 
capabilities. The costliest model has 
a 3K memory for storing phrases and 
text. Its "Type -A- Graph" model can 
draw four -color pie graphs, line 
graphs and two -color bar graphs, all 
in a choice of three different sizes. 

Among other companies unveiling 
electronic typewriters were Juki, 
Canon, Panasonic, Casio, Ericsson, 
and Sharp. Decidedly, this area is ex- 

pected to attract the attention of a lot 
of consumers, luring them away 
from just plain old "Electrics." 
Some can double as computer print- 
ers by adding a serial interface. 
Others have built -in interfaces, such 
as Canon's $279.95 Typestar 5RTM, 

which has an RS -232C serial port. 

Telephone Electronics 

The world of telephone electronics 
continues to grow rapidly since the 
"phone" company was broken up 
into smaller pieces to open up com- 
petitive gates. Companies really 
charged into this field, with a count- 
less number of phone instruments be- 
ing peddled. 

Cordless telephones are still 
around, now sporting new communi- 
cation frequencies (46/49 MHz). Un- 
iden Corp. of America unveiled five 
new models, each featuring some- 
thing a little different. This includes 
disconnecting the base's receive 
function automatically when the 
handset is returned to its base, mul- 
tiple- channel selection, selectable 
digital security codes, etc. 

Cobra of Dyanscan Corp. intro- 
duced it Model CP -447S new -fre- 
quency model, featuring digital se- 

curity coding, call -waiting capabi- 
lity, and speakerphone for hands -off 
communications. Mura, too, showed 
new cordless phones with the new fre- 

quencies. Adding two to its line 

brings the company's line up to five 

models now. Looks like good rid- 
dance to the old 1.7 -MHz frequency, 

which contributed to crosstalk, false 
ringing, and other ills. 

A host of manufacturers displayed 
telephone answering machines, 
which are growing in popularity for 
homes as well as very -small busi- 
nesses. Beeperless remote types are 
"in ". Record -a -Call showed its new 

"beeperless" Model VOX 690/2, 
which enables owners to call in for 
their messages and features two lines. 
Cobra /Dyanscan displayed its new 
8000 series line of three machines, all 

of them being microprocessor-con - 
trolled. Its top -of- the -line Model 
AN -8500 has a beeperless -type re- 
mote at $139.95. Phone -mate re- 

vealed a compact machine measuring 
6 " x 4'h " with beeperless remote and 
a "memo" recording function that 
operates at the touch of a button for 
$119.95 suggested retail price. Code - 
A- Phone, too, had new beeperless 
answering machines, showing its 

Models 2100 and 2150, both of which 
featured a new "stacked" cassette 
technology that makes possible more 
compact design. 

There's no doubt that beeperless 
remotes are appealing since you can 
get your messages by calling your 
number with any Touchtone phone. 
Previously, you had to carry around 
a small beeper to control your home 
answering machine. Most beeperless 
machines also feature toll -saver call- 
ing if there are no messages on your 
machine for you to retrieve. 

Among the plethora of telephone 
instruments were some slightly off- 
beat devices. For example, Carson, 
California -based TTC introduced 
voice -recognition telephones. The 
dial -less phones make a voice -print 
of the user's voice's (up to four pre- 
programmed voices) that handles a 

vocabulary of 100 words. The 
phones are priced at $380 for an 
80- memory model and $200 for a 

40- memory model. Another interest- 
ing phone product from TTC is its 

"Secret Alert" machine that's simi- 
lar to a bank alarm button. Plugged 
into any phone jack, a press of a but- 

ton silently calls up to three numbers 
(the police, doctor, friend) to alert 
them with your pre -programmed 
message to an emergency. 

Among the many AT &T Do -It- 
Yourself products was a weathertight 
outdoor phone jack for plugging in a 
telephone extension on a patio or 
deck. From Wheelock, Inc. (Long 
Branch, NJ) was a modular tele- 
phone relay that turns on ac devices 
when your telephone rings. It plugs 
into an ac outlet and has provisions 
for an appliance (up to 5 amps) and a 
phone's modular line -cord plug. 
Aside from activating appliances and 
lights by phone, it's a very useful de- 
vice for the hearing impaired. 

Other New Developments 
A bevy of credit -card -size calculators 
were shown off at the show. The 
most interesting one we thought was 
Canon's new TP -6, a printing -dis- 
play calculator that can fit inside a 
wallet or jacket pocket with ease. Us- 
ing a thermal printing system, its sug- 
gested retail price is $49.95. 

Casio, which also had an array of 
new calculators, showed its FM -ra- 
dio card, model RD -10, which is only 
1.9 mm thin and weight ' /,6 ounce. 
The company also featured its Casio 
TV -21 black- and -white 2" LCD - 
screen TV set that weighs in at only 7 

oz. More interesting was Casio's 6 " 

LCD flat- screen color TV, a proto- 
type of a 12" wall- hanging version 
that's promised to be on the market 
by the end of 1985. In the wristwatch 
department, there were water- resis- 
tant watches, one with a built -in com- 
pass, another with a graphic count- 
down alarm with yacht timer func- 
tions. They're priced at $24.95 and 
$34.95, respectively. 

In the music department, Yamaha 
displayed two new keyboards, the 
49 -key stereo PCS -500 and the 
32 -key PCS -30. Both use the com- 
pany's PlayCard System, enabling 
beginners to gradually improve play- 
ing skill. There are nearly 300 Play- 
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Home Electronics Glimpses 

Clockwise from top -left: Yamaha's PortaSound MK -100 
portable keyboard has 3.2K of RAM and uses a Multi- 
Menu system. Sharp's MB-3 71H monitors and prints out 
systolic and diastolic blood pressure and pulse rate. 

Wheelock's TelRelay solid -state modular telephone relay 
controls power to electrical appliances. Canon's TP -6 
thermal printing calculator is small enough to fit into a 
wallet. Casio's RD-10 FM Card radio is only 1.9 mm thin. 

Cards that can be slid into the instru- 
ment to program music, with a red 
light lighting up above each key ac- 
tivated. Among the other keyboards 
shown was Yamaha's PortaSound 
MK -100, a portable keyboard that 
uses a Multi -Menu system based on 
3.2 kilobytes of random access 
memory. With it, each tone selection 
can be customized, from orchestral 
voices to automatic drummer. 

Another keyboard offerring, this 
one to mate with a Commodore -64 
computer, was the Melodian. It gen- 
erates a menu -driven screen display 
that allows a user of its 40 -key, 
3'/ -octave keyboard to experiment 
with music, adding different instru- 
ments one at a time. The $200 system 
displays musical notes right on the 
video screen. 

Sharp Electronics' Industrial 

Equipment Division entered some 
health- oriented electronic devices. 
For example, its new MC -700 "Stay - 
Fit" calculator stores 153 foods al- 
phabetically in memory to give in- 
stant calorie content and portion size 
of each for people who wish to keep 
tabs on their calorie intake. The 
2.2 -oz. pocketable calculator retails 

(Continued on page 85) 
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Computers 

Tandy's New Model -1000 
Computer: The King of 

IBM Clones??? 
Radio Shack's latest desktop computer starts life 
with loads of available software, modest price and 
wide distribution, as it challenges the IBM PC 
windmill 

By Eric Grevstad 

Radio Shack has been a major 
player in microcomputers 
since 1977, along with its arch 

competitor, Apple Computer. Like 
Apple, it maintained its own pro- 
prietary disk -operating system for 
years. This changed in 1983 when Ra- 
dio Shack introduced its powerful 
Tandy Model 2000, which uses MS- 
DOS (Microsoft Disk Operating Sys- 
tern), upon which IBM's PC -DOS is 

based. As a super high -performance 
machine, it runs programs written 
for the IBM PC, though it does not 
provide data compatibility that al- 
lows information transfer of files. 

Late last year, however, Radio 
Shack dropped the other shoe with 
the unveiling of its Tandy 1000 ma- 
chine, an MS -DOS computer that 
does indeed run many of the popular 
IBM -PC programs. Thus, it starts 
off with a big software base. More- 
over, at the time of its introduction 
the 1000's price was substantially 

Tandy 1000 and Tandy 2000 are trademarks of 
the Radio Shack Division of Tandy Corp. 

lö 1445 
12 

2/ 5/ 1 1 2 

1i11121211I2 14 
111119EY2122t3 
24 2121r 

s la 

IM/sY"p'W.'-".ili 21441s11si 
Hit. redínufi.. IetHr t. also. 

6:r. Ma at tizp d mite Alesate x411 
17:144 ket HII at an 
r.m trepare te.2 í44 /nis IaeH.. 
11:64 Ir.Ya .t Haeeül. tantes {tab 

1 1 1 t 1 i t t t t t t t 

t j - ... . 

1 

lower than an IBM PC's, though it 

offered more features. In fact, it was 
jostling the PCjr's price, the com- 
puter that its hardware configuration 

most resembles. Equally important, 
the Tandy 1000 cannot be viewed as 

just another nice, lower- priced IBM - 
PC clone since Radio Shack is not 
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"Its hardware configuration resembles PCjr's. " 

With cover removed, the Tandy 1000 presents a neat, airy 
layout. The disk drive(s) and power supply occupy the right 
half of the chassis, while the left half contains room for ex- 

pansion cards and the cooling fan. 

just another little company trying to 
make it in the marketplace. It is one 
of the few giants in the industry, with 
the finances and national distribu- 
tion to make it a formidable force in 
personal computers. So let's look at 
this important computer more close- 
ly, which is priced at this writing at 
$1,199 with 128K RAM and one disk 
drive, with the rumor that this will . 

soon drop to $999. 

A Junior 2000? 
With its white plastic case and iden- 
tical keyboard, the Tandy 1000 looks 
like a smaller brother of the com- 
pany's first MS -DOS micro, the 
high -performance Model 2000. (The 
latter is still the Tandy flagship: a 
much more costly one offering twice 
the PC's speed, graphics resolution, 
and disk storage.) 

The 1000's front panel holds one 
half- height floppy drive, with a plas- 
tic panel above it covering the space 
for a second optional drive. Next to 
the keyboard socket are two joystick 
ports, compatible with Tandy's Col- 
or Computer joysticks ($39.95 each) 
or Koala Technologies' touch pad 

With disk drive(s), power supply, and expansion cards re- 
moved, unobstructed access is provided to most parts on 
the mother board. Except for CPU, ROMs and RAMS, all 

ICs are soldered to the board. 

($59.95), and a RESET button. 
There's little chance you'll hit the 
button accidentally -in fact, the key- 
board blocks it when placed in line 
with the computer. But it's a handy 
alternative to the Ctrl -Alt -Del reboot 
sequence of an IBM PC. 

Moving to the rear of the 1000, 
past the lighted on -off switch on the 
right side, you find more interfaces. 
This includes, praise be, a parallel 
port. The port has the TRS -80 Model 
I /III /4's male edge connector rather 
than most MS -DOS systems' female 
pin unit, so you'll have to buy your 
printer cable from Radio Shack. Still, 
that beats paying $75 for a PC's or $99 
for a PCjr's parallel adapter. (Apple 
IIc and Macintosh, of course, snub 
the parallel standard altogether.) 

Like Junior, the Tandy comes with 
a light pen interface, both RGB color 
and monochrome monitor adapters, 
and an adapter for 40- column video 
on a color TV (with an optional r -f 
modulator at $24.95 plus cable). 
There's an audio output jack for an 
external speaker and a socket for the 
ac power cord. Though the PC has an 
outlet to power its monitor, the Tan- 
dy will need a second wall socket- 

but not, unlike a PCjr with expansion 
options, a third. 

Something Old, 
Something New 
Looking inside (an easy matter of 
removing two screws and the plastic 
case, though the floppy drive covers 
half the motherboard), the 1000 re- 
sembles a PCjr with no ROM -cart- 
ridge slots. There's the same Intel 
8088 CPU, and the same Intel sup- 
port chips (the 8295A interrupt con- 
troller, 8253 -5 timer, and 8255A -4 
peripheral interface adapter). 

The motherboard carries 128K of 
RAM in two 64K banks, each with 
eight 8K -bit chips instead of IBM's 
usual nine, with no party checking 
and no error detection capability. 
The eight -chip arrangement is used in 
the 1000's memory upgrades, too. 

The 1000's audio sound follows 
the PCjr recipe: a built -in speaker 
and Texas Instruments' SN76489A 
chip, a micro -orchestra with three 
programmable tone generators plus a 
white -noise generator. Tandy's GW- 
BASIC, with its PLAY and SOUND 
commands, supports everything 
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"The memory upgrade board is the first option a 1000 owner should buy." 

The 360K floppy -disk drives used in the computer are half -height slim -line, 
double- sided, double -density models made by Teac. Installation is easy, re- 

quiring connection of three cables and anchoring with three screws. 

from simple tone and duration 
choices to strings of notes for three 
voices in seven octaves at normal, le- 

gato, or staccato length. 
Both the 1000 and PCjr use system 

RAM for video memory, rather than 
the dedicated RAM found on PC 
monitor adapters. The bad news is 

that this reduces your 128K system to 
112K, or even to 96K if you want the 
best multicolor resolution available. 
The good news is that the 1000's col- 
or graphics match PCjr's- first -rate. 
So we've got another small- business 
computer that can play Sierra On- 
Line's animated "King's Quest." 

In regular (16K) modes, the Tandy 
displays 25 lines of 40 or 60 text 
characters, with 16 foreground and 
background colors (eight background 
colors with character blinking). 
Graphics with all 16 colors appear in 
160 x 1200 -pixel resolution; with 
four colors, 320 x 200; with two col- 
ors, 640 x 200. Two additional screen 

modes, requiring a high -resolution 
monitor and 32K of video memory, 
allow 16 colors with 320 x 200 resolu- 
tion and four with 640 x 200. 

One small way that Tandy tops 
Junior for business use is by booting 
up in 80- column mode (pressing the 
F12 key during startup gives 40 col- 
umns). IBM's micro starts with a 40- 
column default and requires you to 
type MODE 80. 

Faster Access 
The 1000 has an even bigger ad- 
vantage over PCjr: it's twice as fast! 
Neither PCjr nor the standard 1000 
has a DMA (direct memory access) 
controller to move data within RAM 
or between peripherals without going 
through the CPU, and both must 
share RAM between data and video 
information. But the Tandy does 
most jobs almost as quickly as the 
IBM PC, while PCjr plods through 
programs at half speed. 

The secret is a cùstom- designed 
video gate array circuit, which works 
with Tandy's Motorola 6845 CRT 
controller. While both micros con- 
stantly check back and forth between 
the video and CPU memory, the 1000 
checks twice as frequently as PCjr. 
Running at the 8088's 4.77 -MHz 
clock rate, the IBM PC goes through 
one wait state to access CPU mem- 
ory; the Tandy goes through two wait 
states, and PCjr four to six. 

Tandy claims its GW- BASIC, run- 
ning entirely in RAM, beats PCjr's 
ROM -cartridge BASIC in bench- 
mark tests. I staged a search- and -re- 
place race with my word processor, 
changing every "e" in a 14 -page arti- 
cle to a "#" sign; a DMA -equipped 
PC XT took 38.1 seconds, the 128K 
Tandy needed 46.2, and PCjr trailed 
at 1 minute 23.2 seconds. 

Leaving a DMA controller off the 
motherboard was a cost -cutting mea- 
sure on Tandy's part, but also re- 
flected a consensus that most 128K 
software doesn't need DMA. The ex- 
tra speed becomes important with 
larger, more complex programs; so 
Tandy put a controller -the same In- 

tel 8237A -5 the PC has -on its mem- 
ory upgrade board, which boosts the 
1000's memory from 128K to 256K 
for $299.95. 

The board fits in any of the 1000's 
three expansion slots, and requires 
no DIP -switch setting to install. [The 
Tandy has no DIP switches; ROM 
routines read the system configura- 
tion and inform the BIOS (basic in- 
put- output system) at startup.] 

The upgrade is probably the first 
option a 1000 owner should buy. Not 
only does DMA make the 1000 fully 
as quick as the PC, but many 128K 
IBM programs, and most BASIC ap- 
plications, need 256K to run a 1000. 
Furthermore Tandy's video steals 
16K or more RAM, and its GW- 
BASIC loads entirely from disk. This 
is a 70,000 -byte program compared 
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"The keyboard is superbly fast and responsive." 

to 26,112 bytes for IBM's partly 
ROM -based BASICA. 

More Expansion 
Discussing DMA and the upgrade 
board is a suitable way to introduce 
the 1000's greatest edge over PCjr: 
three hardware expansion slots, and 
room for a second floppy drive inside 
the computer. Whereas expanding a 
Junior is like adding a wing to your 
house, tacking memory and power 
options and a non -IBM drive onto 
the side of the machine, expanding a 
1000 is as easy as opening the case and 
inserting a card. 

The Tandy's not as expandable as 
the senior PC, which has five slots, 
and its slots are a bit shorter (10 
inches). On the other hand, mono- 
chrome and color monitor adapters, 
a graphics adapter, and a parallel 
port are already in place; Tandy ob- 
viously feels there's no need for the 
long multifunction boards popular 
with PC owners. If you have an IBM - 
compatible board that doesn't ex- 
ceed 10 ", you're invited to plug it 
in -the system's advertised as both 
hardware- and software -compatible, 
accepting things like IBM serial cards 
as well as Tandy's own. 

Even so, the options in Tandy's 
catalog should satisfy most users. 
The 1000's RAM can equal any PC's 
if you're willing to fill two slots. A 
128K chip kit ($149.95) fills sockets 
on the DMA board for a total of 
348K, a second board ($249.95) 
brings memory to 512K, and a second 
chip kit for that board allows a total 
of 640K of RAM memory. 

If you want to communicate with 
the outside word, there's a 300 -baud 
internal modem ($179.95). For exter- 
nal modems or serial printers, an RS- 
232C interface sells for $99.95. A 
clock /calendar board that saves you 
from having to type MS -DOS's date 
and time every morning, and that 
controls Tandy's two -button Digi- 

On the rear panel are all input and output connectors -card -edge printer port 
connector, DB -9 (nine pin) RGB output, separate monochrome video and 

audio outputs, and those on any expansion cards that might be installed. 

Mouse, is also $99.95. So is the 
mouse itself. 

The second floppy drive, a slim - 
line, double- sided, double- density 
(360K) Teac to match the first, costs 
$299.95; Tandy recommends you 
have the dealer install it, but it's an 
extremely simple job. (Extra power 
and disk controller cables are already 
attached to the first drive; you con- 
nect them and mount the new drive 
with three screws.) 

The Tandy's 54 -watt power supply 
isn't especially a healthy one, but it 
should keep an expanded machine 
running smoothly. The on -board 
cooling fan, always audible but not 
as noisy as many clones', helps too. 

There are only two PC options the 
1000 lacks: an 8087 math corproces- 
sor for number crunching and an in- 
ternal Winchester disk to match the 
PC XT's. Tandy does sell a hard -disk 
controller board and software 
($349.90) that lets you use one or two 

external drives, such as the firm's 
15- megabyte model ($1,995), but I 

suspect a third party will slip a half - 
height Winchester into the 1000's 
second drive space before long. 

Coming up soon, we've been told 
by Radio Shack's market -planning 
director, Ed Juge, are a hard -disk 
controller board, a mouse /clock 
board, and a VIANET board. 

A Keen Keyboard 
The IBM PC keyboard has 83 keys; 
the PCjr gets by with 62 and a lot of 
multiple functions. The Tandy 1000 
has 90 keys, in the same layout (in 
fact, the same keyboard) as its Model 
2000. The 1000's is faster, quieter, 
and more convenient to use than 
IBM's ... once you learn its slightly 
different arrangement. 

To mention the largest differences, 
there are 12 horizontally arranged 
function keys instead of the IBM's 10 
vertical ones. (The Tandy arrange- 
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"There are obstacles to perfect PC compatibility." 

ment, which PCjr also has, is the 
most common arrangement.) A 
HOLD key (much easier than Con - 
trol-S) freezes screen scrolling, and 
the NUM LOCK and CAPS LOCK keys 

light up when pressed. To allow for 
better -placed SHIFT and ENTER keys, 

some obscurities such as the back- 
slash and tilde have been moved to 
the numeric keypad, bumping the 
cursor movement keys from there to 
their own inverted -T pattern. So 

Tandy has the edge by far here. 
Some people might find the layout a 

little crowded, but the 1000's key- 

board is superbly fast and responsive. 
With its plastic feet propped up, it's at 
an ideal angle for typing; with its 

coiled cord, it lets lap typists lounge 
perhaps two feet from the desk. 

It's also one of the 1000's few 

sources of possible IBM incompati- 
bility. At the BIOS level, where most 
programs read input, its ASCII and 
extended ASCII codes are almost 
identical to Big Blue's, but it gener- 
ates different codes at the hardware 
interrupt level. 

Tandy's MS -DOS 2.11 disk con- 
tains a patch to fix some keyboard 
and software mismatches; a friend 
found that Living Videotext's 
"ThinkTank" didn't respond to the 
1000's keypad plus and minus keys, 
but installing a CONFIG.SYS file 

with a 200 -byte driver called KEY - 

CNVRT.SYS fixed the problem. My 

own keyboard snafu was more ob- 
vious: Ashton -Tate's "Framework" 
loaded and ran successfully on a 
256K Tandy,but one of its functions 
uses the PC's SCROLL LOCK key, not 
found on the 1000 board. 

Displays and Compatibility 

Graphics- and game- oriented buyers 
will want an RGB color monitor. The 
one Tandy offers, the CM -2 ($549.95), 

is comparable to IBM's, offering 
bright graphics with mediocre text 
clarity. I'm happier with the VM -2 
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The Model 1000's keyboard is the same as that supplied with Tandy's flagship 

Model 2000 computer. It is faster, quieter and easier to use than the IBM 

PC's. Though its arrangement is slightly different, it is better, too. 

monochrome monitor ($159.95), 
which can, Compaq -style, present 
graphics in 16 shades of green. 

The VM -2 is quite readable, 
though, like PCjr's, its text doesn't 
match the sharpness of the PC's fine 
monochrome display (it's more like 
Apple's Monitor II). Worse, it shows 
another flaw in the 1000's compati- 
bility: software written for the PC's 
monochrome adapter, with its on- 
board RAM, won't work properly on 
monochrome 1000s. 

This does not mean that programs 
won't run, but that they won't be at 
their best. For example, the under- 
line attribute isn't supported. For ex- 

ample, my word processor boasts on- 
screen underlining, but shows just 
plain text on the VM -2. In fact, on 
color monitors the program shows 
underlined text as blue, which the 
VM -2 thinks is virtually invisible 
low- intensity white. 

Fortunately, my word processor 
comes with a customization or in- 

stallation program, so I changed the 
missing text from underlined blue to 
boldface white (the VM -2 shows 

boldface with no problem). Since 

then, everything's worked perfectly. 

DOS and Compatibility 
I've mentioned the 1000's obstacles 
to perfect PC compatibility: the 
memory- hogging GW -BASIC and 
16K stolen for video RAM, a few dif- 
ferent keyboard codes, its non -IBM 
monochrome adapter, no DIP 
switches for programs that consult 
them instead of the BIOS, and its 

timing and wait states. Programs 
that depend on shortwave timing or 
delay loops, such as some communi- 
cations packages and joystick games, 
won't run as they do on the PC. In 
fact, vendors will have to configure 
them for the different speeds of 128K 

and 256K (DMA- equipped) 1000s. 

That sounds like a long list, but in 

day -to -day use the problems are triv- 
ial. The 1000 is highly compatible 
with the PC, as much so as the PCjr 
or most of the IBM clones. Lotus 
1 -2 -3, dBase II, and the pfs series 

pose no problems. Programs written 
for IBM's graphics adapter, like Mi- 

crosoft's Word or Flight Simulator, 

www.americanradiohistory.com

www.americanradiohistory.com


"The 1000 comes bundled with an integrated -software package." 

area piece of cake. But it is not 100% 
software compatible, so bear this in 
mind when buying software. 

The 1000 comes with two Micro- 
soft products: GW -BASIC and MS- 
DOS 2.11. The former needs to be 
updated from the first version (a 
half -dozen features, such as external 
speaker sound and multiple video 
pages for graphic modes, aren't im- 
plemented yet), but the DOS is a fair 
edition of the software standard. 
Some of the new Tandy- specific utili- 
ties lack documentation, but others - 
the KEYCNVRT driver, a MODE 
command that lets you set various 
monitor and printer configurations 
-are nice touches. 

Besides its own operating system, 
my 1000 successfully booted and ran 
under PC -DOS 2.00 and 2.10 and the 
MS -DOS 2.11 from NCR's PC4. The 
PC, by contrast, though it reads data 
and runs programs from Tandy MS- 
DOS disks, can't boot them 
( "Diskette is bootable only on the 
Tandy Model 1000 "). 

If you anticipate disk -swapping, 
you can format and create PC -DOS 
disks in a 1000. The Tandy, like other 
compatibles, can't run IBM BASIC 
(which looks for much of its code in 
ROM), but I put Tandy's GW- 
BASIC on a PC -DOS disk; it seemed 
to work in a borrowed PC, though 
with no visible cursor. 

The ROM BIOS is the heart of any 
would -be compatible, and (as Eagle 
and Corona found in 1984) the secret 
most jealously guarded by IBM's 
copyright lawyers. Tandy is the first 
major company to license the built - 
from- scratch BIOS of Phoenix Com- 
patibility Corp. (Norwood, MA), 
which locked a TI 9900 programmer 
in a closet with a list of interrupts and 
entry points to create a reverse -en- 
gineered, lawsuit -proof equivalent of 
IBM's code. 

The result, at least as revised and 
implemented by Tandy, must be 

judged a success. If you have some 
PC software, odds are good that it'll 
run on the 1000. If you have some 
PCjr software, it's more likely to run 
on the 1000 than on the PC. 

Free Bonus: Deskmate 
While the 1000's hardware isn't in- 
novative, the computer breaks new 
ground in bundled software. Rather 
than supplying a "Meet Your Key- 
board" tutorial like Apple's or a doz- 
en assorted- quality programs like 
Kaypro's, the 1000 comes with a 
brand -new package called "Desk - 
Mate," which is an easy -to -use sam- 
pler that provides six limited, but 
creditable applications. 

To use the current jargon, Desk - 
Mate has a consistent user interface. 
Each of its functions works the same 
way, with similar commands given 
via the function keys. The functions 
(text editor, spreadsheet, filer, tele- 
communications, calendar, and 
interoffice mail) are reached from 
the main menu, which shows the cur- 
rent month's calendar and the day's 
schedule. An alarm reminds you of 
appointments. 

As in Tandy's Model 100 portable, 
applications (such as the editor) or in- 
dividual files (such as a letter) are 
opened by moving a cursor and press- 
ing ENTER, selecting them from the 
main menu. From the menu or any- 
where in DeskMate, pressing ALT 

and a function key calls a subfunc- 
tion: help screens, a four -function 
calculator, an auto -dialing phone di- 
rectory, a menu of printout options 
(which include margins, spacing, and 
pause between pages). 

Most of the six programs use Mod- 
el 100 -style cut -and -paste editing. 
The F7 key always selects a block of 
text or spreadsheet cells, F8 copies it, 
and F9 deletes it. While Tandy pro- 
motes DeskMate as a first step, some- 
thing that lets owners start work right 
away and teaches novices the bare 

bones of word processing or data- 
base work, it's as integrated as a mini 
(well, micro -) "Framework" or 
"Symphony." Spreadsheet rows can 
be merged with a text file, and a block 
of spreadsheet cells can be reserved 
for text, with all word -processor 
functions available. 

The functions are no match for 
dedicated programs, though. The 
word processor has merge and search 
and replace features, but no justifica- 
tion or underlining. The maximum 
spreadsheet size is 99 rows by 99 col- 
umns, and changes are recalculated 
by the F2 key instead of automatical- 
ly. The number of database records is 
limited only by disk space, but each 
record is restricted to one screen (up 
to 21 fields of 255 characters). 

Even so, DeskMate is impressive - 
the biggest 128K program yet. And 
once it's taught you the balance, Tan- 
dy is ready to sell you a roomful of 
MS -DOS software: 38 programs in 
the current catalog, ranging from 
"Fraction Fever" and "Touchdown 
Football" to "Lotus 1 -2 -3" and Mi- 
crosoft "Word." In the TRS -80TH 
days, you could only buy one word 
processor (Scripsit) and one database 
manager (Profile). Today, even 
sticking to Radio Shack stores in- 
stead of PC software shops, Tandy 
1000 owners can choose among four 
of each. 

Radio Shack has also announced 
an integrated accounting system, 
"Quartet," for the 1000 model (as 
well as its 1200 HD and 2000 com- 
puters). The $399.95 package has 
four major functions: Payables, Re- 
ceivables, Payroll, and General Led- 
ger. A special user interface is said to 
exhance its utility, such as filling out 
checks while paying bills. 

Documentation 
Except for DeskMate, Tandy 1000 

(Continued on page 87) 
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Tutorial 

Using Voltage Comparators 
A hands -on look at the popular and readily 
available LM339 

By Robert Witte 

Ffirst cousin to the ubiquitous 
op amp, the versatile voltage 
comparator offers circuit de- 

signers and experimenters a con- 
venient means for bridging the 
worlds of analog and digital circuits. 
The need for such a bridge grows as 

more and more digital circuits have 
built into them or must communicate 
with external analog elements. 

A typical case is the personal com- 
puter, which often requires some sort 
of interface circuit to translate the 
real world's analog informaton into 
the digital format it needs. Here, the 
voltage comparator provides a TTL 
logic signal that is high when a sensor 
reaches a particular temperature, 
pressure, light level, or any other 
condition that can be monitored elec- 

tronically. Comparators can be used 
in a variety of other applications, 
too, such as monitoring the voltage 
on a battery and converting from one 
logic family to another. As you fol- 
low the examination of this device, 
other uses will suggest themselves. 
Our discussion focuses on the popu- 
lar LM339 voltage comparator, 
which is readily available from mail - 
order houses such as Digi -key for 
only 88e, as well as from many local 
electronics parts stores. 

The LM339 offers four separate 
comparators in a single 14 -pin DIP. 
It can be powered from any + 2- to 
+ 36 -volt dc supply, including bat- 
teries, making it suitable for 5 -volt 
logic circuits and portable applica- 
tions. It is easy to incorporate into 

Fig. 1. The basic comparator circuit. 

Fig. 2. Depending on input voltage. 

Fig. 3. Contained inside a single 
LM -339 are four comparators. 

circuit designs and is ideal for elec- 

tronics experimenting. 

How It Works 

Operation of a compatator is really 
quite simple. Referring to Fig. 1, if 
the voltage at the noninverting ( + ) 
input, referred to as Vin, is greater 
than the voltage at the inverting ( - ) 

input, referred to as Vief, the output 
is a logic high. However, if Vref is 

greater than Vin, the output is a logic 

low. Hence, with a 2 -volt Vin and a 

1 -volt Vref, output voltage Vout will 

be high (approximately the same as 

supply voltage V + ). On the other 
hand, if Vin is 1 volt and Vref is 2 

volts, Vout will be low (approximate- 
ly 0 volt). Both of these conditions 
are illustrated in Fig. 2. 

The LM339 voltage comparator 
(see pinout diagram in Fig. 3) has an 
open -collector output, which means 
that no pull -up resistor is required to 
make it TTL and CMOS compatible. 
Since the LM339 is the subject of this 
article, it is important that you know 
something about its operating para- 
meters. Its major specifications are 
as follows: 

Supply voltage 
Supply current 

Response time 
Output sink current 

Saturation voltage 

Input bias current 

2 to 36 volts dc 
2 mA maximum, 
0.8 mA typical 
1.3 its typical 
6 mA minimum, 
16 mA typical 
400 mV 
maximum, 
250 mV typical 
100 nA 
maximum 

With a maximum supply current of 2 
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mA, this chip is suitable for low -pow- 
er applications. Though response 
time is not as fast as a TTL gate's re- 
sponse time, 1.3 As is good enough 
for many circuits. 

The output of each comparator in 
the LM339 can sink 6 mA or more 
current, which will handle at least 
one TTL and several CMOS loads. 
Output saturation voltage is the 
point at which the output is at logic 
low. Input impedance is very high, al- 
lowing the comparator to draw a 
mere 250 nanoamperes of current. 

Circuit Applications 
Basic Comparator Circuit. Shown in 
Fig. 4 is the basic comparator circuit 
that compares a Vi to a Vief, the lat- 
ter supplied by bias resistors R1 and 
R2. This circuit can be used to moni- 
tor the voltage from a solar cell to 
produce a high whenever the voltage 
exceeds a given value of Vref to in- 
dicate the presence of light. This 

Fig. 4. Shown here is the basic comparator circuit that 
compares an input voltage (V1,,) with a reference voltage 
(Vref), the latter supplied by the voltage -divider RI /R2. 

TTL- compatible logic signal can be 
used to drive an I/O (input/ output) 
line in a computer. Vref is calculated 
using the formula Vref = [(V + )R2]/ 
(RI +R2). 
Time -Delay Circuit. A time -delay 
circuit can be built by preceding the 
comparator with an RC network, as 
shown in Fig. 5. When the compara - 
tor's output goes from 0 volt to V + , 

the potential on C rises exponential- 
ly. When the voltage on C reaches 
70% of V + , the comparator's out- 
put switches from low to high. The 
time it takes for the charge on C to 
reach 70% of V + delays the change 
of state in output voltage relative to 
the input voltage by the time constant 
of the RC network. For example, if R 
is 100,000 ohms and C is 10 micro - 
farads, the time constant (T = RC) 
and, therefore, time delay is 100,000 
ohms x 0.00001 farad = 1 second. 
The low input current of the compa- 
rator permits a wide range of R and C 
values to be used. 

V+ - 
o- 

Optional diode 
r -iF -1 V+ 

VOUT 

VOUt 

Fig. 5. R and C in this circuit provide a delay in output, as shown in the lower - 
right. Diode DI provides an immediate reset when the output goes low. 

An optional diode can be added to 
make the circuit reset as soon as the 
input voltage goes low. Without this 
diode, some time will be required for 
the voltage on C to discharge back to 
zero before the circuit resets. 

Window Comparator. By using two 
comparators, as shown in Fig. 6, you 
can build a "window" comparator. 
The object of this arrangement is to 
have the comparator's output go 
high if the input is between two pre- 
determined voltages, which we will 
call Vh; and V10, produced by their 
respective resistor bias circuits. 

In Fig. 6, the upper comparator's 
output goes high when the input volt- 
age is less than Vh;. The lower com- 
parator's output goes high when the 
input voltage is greater than V10. The 
comparators operate independently 
of each other, though their outputs 
are tied together to provide a single 
output condition. 

Since the output of the comparator 
is an open collector of an npn trans- 
istor, either comparator can pull the 
output low. However, both compar- 
ators in Fig. 6 must be high for the 
output to be high. This is sometimes 
referred to a "wired -AND" configu- 
ration, because the output goes high 
when the outputs of the upper and 
lower comparators are both high. 
Notice that V;r, is connected to the in- 
verting (reference) input of the upper 
comparator and the bias voltage 
from the resistor network goes to the 
noninverting (Vin) input. This ar- 
rangement causes the logic output of 
the upper comparator to be inverted 
with respect to the input. 
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R1 

Zero- Crossing Detector. A sine 
wave, such as a low- voltage version 
of the 60 -Hz power -line signal, can 
be converted to a square wave simply 
by using a zero- crossing detector. 
This type of circuit, shown in Fig. 7, 

simply compares the input voltage 
against ground (0 volt) and outputs a 
high whenever the input is greater 
than 0 volt. The circuit is slightly 
more complicated than this, since the 
LM339 cannot handle voltages more 
negative than 0.3 volt. 

To keep the voltage from going 
very negative, a diode is added to the 
circuit to limit the voltage to some 

small negative value, typically 0.7 
volt for a silicon diode. The 10k and 
1 k resistors in the Fig. 7 circuit pro- 
vide additional voltage attenuation. 

A good application for the Fig. 7 

circuit would be to supply a computer 

or other digital system with a known 
signal frequency to be used as the 
reference for a software -based real - 
time clock. 

Hysteresis 
Since the comparator is a very -high 
gain device, if no special steps are 
taken, a slowly varying input can 
cause an erratic output to be gener- 
ated when Vin is close to Vref. Con- 
sider a slowly rising Vin that typically 
includes some small amount of noise 
(Fig. 8). As Vin increases, it will pass 
through the Vin = Vref point, causing 
the output to swing high. As it passes 
through the Vin = Vref point, any 
noise (or feedback caused by stray ca- 
pacitance) can momentarily cause 
the output to rapidly switch between 
the high and low states. In many cir- 

uHl 

+ 1/4 

LM339 

} 3K 

Logic output 

Fig. 6. The object of this window 
comparator circuit is to have the out- 
put go high when the input is between 

two predetermined voltages. 

10K 10K 
3 

VIN 
1/4 

LM339 
1K 

VIN 

Fig. 7. This zero- crossing detector 
compares the input voltage to ground 
and outputs a high whenever the in- 

put exceeds the 0 -volt ground. 

o V+ 

VOUT 

VOUT o Logic output 

cuits, this toggling of the output may 
be of no concern. However, if the 
comparator's output drives an edge - 
sensitive circuit, such as the clock in- 
put to a digital counter or flip -flop, 
erratic operation will result. Conse- 
quently, the edge of the signal must 
be cleaned up to assure stable opera- 
tion of the circuit. 

A small amount of positive feed- 
back- commonly called "hysteresis" 
-from the output back to the input 
of the comparator solves this "glitch - 
ing" problem. This feedback ar- 
rangement is illustrated in Fig. 9, 
where the 1- megohm resistor feeds a 
small amount of the comparator's 
output voltage back to its noninvert- 
ing input. When the output first 
swings high, the feedback causes the 
voltage at the noninverting input to 
increase slightly. This increase is 

Fig. 8. If no special steps are taken 
with the very- high -gain comparator, 
noise can cause the output to be er- 
ratic (Vi ). Adding a small amount of 
feedback, called "hysteresis," as- 

sures stable operation. 
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v. 

3 
Fig. 9. Hysteresis is obtained simply by installing a resistor 

between the output and the noninverting input. 

Vooi 

f = 100KHz 

f = 1 áRC 
(approximau 

Fig. 10. In this circuit, the comparator operates as a 100 -kHz square -wave os- 
cillator, Change R and C values to obtain other frequencies. 

greater than the noise present and 
keeps the comparator's output from 
switching back to low. Thus, the out- 
put switches low to high with a good 
clean edge. Similarly, the high -to- 
low transition is also kept glitch -free. 

Oscillator Circuit. A comparator can 
also be configured as a square -wave 
oscillator, as shown in Fig. 10. This is 
really a simple time -delay circuit 
whose output is fed back to its input. 
Assuming the output is initially high, 
the capacitor at the inverting input 
charges up until the voltage exceeds 
the potential applied to the nonin- 
verting input (67% of V + ). At this 
point, the output swings low and the 
capacitor starts discharging. The 
comparator would instantly switch 
back to low but for the fact that the 
voltage at the noninverting input is 
simultaneously changed to 33% of 
V + , due to the 100k feedback resis- 
tor. As the voltage on the capacitor 
decreases, it will become less than the 
voltage at the noninverting input, 
causing the comparator's output to 
swing to high and repeat the process. 

The Fig. 10 circuit, taken directly 
from the manufacturer's data sheet, 
produces a 100 -kHz square -wave 

output. It can be modified to oscillate 
at other frequencies by changing the 
value of R and C, using the formular 
Fo(approx.) =1 / 1.4RC. 

Open- Collector Output. By not com- 
mitting the collector of the output 
npn transistor in each comparator in 
the LM339, the manufacturer has 
made it possible to provide the user 
with several design advantages. The 
major advantage is that-the open -col- 
lector output can be adapted to di- 
verse applications. For example, 
when the comparator is powered by a 
5 -volt source, a single pull -up resistor 
with a value of about 3000 ohms can 
produce a TTL- and CMOS- compat- 
ible logic signal. Multiple open -col- 
lector outputs can be connected to- 
gether in a wired -AND configuration 
(Fig. 11), but keep in mind that all 
comparator ouputs must be high be- 
fore the wired -AND signal actually 
goes high. Note in the wired -AND 
circuit that only one pull -up resistor 
is required. 

A major advantage of the open - 
collector is its ability to handle dif- 
ferent supply voltages in different 
parts of a circuit. Typically, + 12 
volts might be required in the analog 

Fig. 11. A wired -AND arrangement. 

Fig. 12. How to make a comparator 
powered from + 12 volts compatible 
with the requirements of TTL logic. 

and + 5 volts in the digital portions 
of a project. Using an open -collector 
solves the match. Figure 12 shows 
that a comparator used to sense some 
analog signal can be powered from a 
+ 12 -volt supply but deliver a 5 -volt 
logic signal simply by connecting the 
pull -up resistor to the + 5 -volt sup- 
ply. The reverse situation is illus- 
trated in Fig. 13, which shows how 
the comparator's output signal can 
be greater than the voltage powering 
the comparator. Here the compara- 
tor translates a 5 -volt logic signal to a 
12 -volt signal. The comparator's 
output can exceed the power supply 
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quencies. O. Perry 
Ferrell's ultimate utility 
listing. Detailing over 
12,500 stations, by fre- 
quency. Every important 
AM, CW, FAX, RTTY and 
SSB station included. 

$13.95 +$1.00 UPS 

DATONG Active Antennas 
INDOOR - AD -270 
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lugs, RCA phone or PL- 
259 connector). 

$124.50 +$5.00 s &h 

OUTDOOR - AD -370 with stainless steel 

whips; mounts to any flat surface: with con- 
verter and 26' cable. $144.50 +$5.00 s &h 

Basic or Modified Receivers: Yaesu, 

Japan Radio, NRD -515, ICOM R -71A, Bearcat, 

Sharp, Sony & Panasonic. 

GILFER SHORTWAVE 
International Radio Specialists 

P.O. Box 239 Park Ridge, NJ 07656 U.S.A. 

Phone (201) 391 -7887 

VIN 

Logic symbol 

+5V 
100K 

47K 

+5V +12V 

10K 

Vow 

Fig. 13. A comparator's output can also be greater than its supply voltage. 

voltage, but only up to the maximum 
specified supply voltage (+ 36 volts 
for the LM339). 

Summing Up 

Since the LM339 contains four sepa- 
rate comparators, it is ideal for digi- 
tal applications. Conveniently, two 
LM339s can supply a full byte -wide 
(8 -bit) bus with appropriate signals in 

a computer. 
Although the LM339 does not usu- 

ally require careful power supply by- 

passing, it is still a good idea to prac- 
tice good circuit layout techniques. 
That is, keep component leads and 
circuit board traces (or wires) short to 
minimize stray capacitance and other 
forms of coupling, and be sure to 
ground all unused pins of the com- 
parators. 

In this article, we have merely laid 
the groundwork for using voltage 
comparators. If you want more in- 
formation on the LM339, consult the 
Linear Databook published by Na- 
tional Semiconductor Corp. RE 
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An Experimenter's 
Multi -Voltage Power Supply 
Designed to provide all the voltages required by 
modern IC circuits, it may be all the power supply 
you ever need on your workbench 

By William R. Hoffman 

Most power supplies for the 
experimenter's workbench 
are inadequate for modern 

circuit designs. The problem is not 
that they do not provide sufficient 
current for complex circuits or that 
voltage regulation is not up to snuff. 
Rather, it is that even relatively sim- 
ple circuits nowadays are likely to 
contain a mix of analog and digital 
IC devices that can require up to four 
different voltages and polarities. Few 
low -cost power supplies are capable 
of delivering what these circuits 
need. The solution to the dilemma is 

to build a power supply that can, 
such as the multi -voltage supply 
described here. 

The Experimenter's Multi- Voltage 
Power Supply may be the ultimate 
low -cost solution to your bread- 
boarding powering problem. It of- 
fers simultaneous outputs at + 15, 
-15, + 12 (or -12), + 5 and -5 
volts. Full regulation is supplied on 
all output lines, and current delivery 
is sufficient for the great majority of 
experimenter projects. This article 
discusses the design concept, pro- 
vides the formulas and procedures to 
design and build your own supply de- 
signs, and lists and assortment of 
popular three -terminal voltage regu- 

lators along with their important 
specifications. 

Designing The Supply 
Designing a power supply for a par- 
ticular set of needs requires that you 
give careful consideration to the 
transformer /rectifier and regulator 
circuits. Figure 1 illustrates four 
common transformer /rectifier cir- 
cuits. Keeping in mind that the regu- 
lator requires an input that is 2 to 10 
volts greater than its output voltage, 
select the circuit that most nearly sup- 
plies the correct voltage with the 
transformer you plan to use. 

You can determine rectifier output 
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voltage relative to transformer out- 
put voltage using the appropriate 
formulas as follows: 

(A) VG = To x 0.7 
(B) Vo = (T0/2) x 1.4 
(C) Vo = To x 1.4 
(D) Vo = (T0/2) x 1.4 

The letters in the parentheses preced- 
ing each formula are keyed to the let- 
tered configurations shown in Fig. 1. 

In these equations, Vo is a transform- 
er /rectifier output voltage and To is 

total voltage at the secondary of the 
transformer. These are the approxi- 
mate voltages that will be delivered to 
the input of the regulator. Keep in 
mind, too, that the result obtained 
with equation (D) is for total voltage 
from + to - ; the voltage from + to 
ground and from - to ground will be 
half the calculated value. 

The best way to undertand how to 
design a power supply (or any circuit, 
for that matter) is to run through an 
illustrative example. Let us assume 
for the moment that you want to 
build a 12 -volt dc supply using a 
24 -volt center -tapped transformer. 
Using the formula for this particular 
circuit, you obtain (24/2) x 1.4 = 16.9 
volts output from the circuit, which is 

about the minimum voltage required 
by the regulator for this circuit. 

The next step is to select the filter 
capacitor. This is a fairly simple task. 
Just keep in mind that the voltage rat- 
ing of the capacitor should always be 
at least 5007o greater than the calcu- 
lated rectifier output voltage and that 
you should figure about 1000 to 2000 
µF of capacitance for each ampere 
the supply is to deliver. 

Selecting the appropriate regulator 
is your final task. Shown in Fig. 2A is 

a typical regulator circuit, which con- 
sists simply of the regulator IC itself 
and a 0.1 -µF bypass capacitor. 
Choose you regulator according to 
the desired output voltage and cur- 
rent levels and polarity of output 
voltage. The IC Voltage Regulator 
specifications table shown elsewhere 
in this article will be a good reference 
for this step. The table lists most pop- 

ular types of three -terminal regula- 
tors in IC packages. 

Choose a positive supply regulator 
for a positive regulated output volt- 
age or a negative supply regulator for 
a negative output voltage. Should 
your application require both posi- 
tive and negative output voltages, use 
both types of regulators. If you al- 
ready have a pair of same -polarity 
regulators (or cannot obtain both po- 
larity devices), you can use these to 
fill your needs, as shown in Fig. 2B. It 
is extremely important that both 
transistor /rectifier circuits be com- 
pletely isolated from each other when 
using same -polarity regulators. A cen- 
ter- tapped transformer will not do. 
You must use either a transformer 
with two separate and isolated secon- 
daries or two separate transformers. 

About The Circuit 
Now that you know how to design a 
power supply, let us take a quick look 
at the Multiple -Voltage Power Supply 
that is the subject of this article. It is 

shown schematically in Fig. 3. Note 
that this supply actually consists of 
four different power supplies on the 
same chassis, each with its own trans- 
former, rectifier, filter capacitor and 

Designing Your Own Supply 
Designing a power supply is a relatively 
easy task. Here are the steps to follow: 

1) Determine what voltage(s) and 
maximum current your supply will have 
to deliver for your breadboarded proj- 
ects. 

2) Next, using Fig. 1 and the equa- 
tions presented in the main article, de- 
termine what transformer /rectifier con- 
figuration will suit the parts you have on 
hand or can obtain. 

3) Choose rectifiers that have an 
equal or greater current rating than 
your circuits will require, preferably the 
latter, and with a voltage rating at least 
twice that of the transformer's output 
voltage. 

4) Determine the value of the filter 
capacitor, figuring 1000 to 2000 µF for 
each ampere the supply is to deliver. 

5) Select the appropriate regulator(s) 
from the table. 

6) Make sure to adequately heat sink 
all regulators; no regulator should ever 
become so hot that it is uncomfortable 
to the touch. 

7) Select a fuse for the incoming ac 
line, figuring about !/z ampere for each 
ampere of current drawn by 5 -to -6 -volt 
sections and '/ ampere for each ampere 
drawn by 10 -to -15 -volt sections. A fast - 
blow fuse is best here. 

Fig. 1. In these drawings are illustrated the four basic transformer /rectifier 
configurations commonly used in electronic circuit designs. 
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ment to use for single -ended output; Out 

(B) shows how you can use two same - (B) 
( -) 

polarity regulators to obtain both pos- 
itive and negative output voltages. 

voltage regulator. Each of these sup- 
plies can be individually turned on 
and off, if desired, simply by putting 
an spst switch and appropriate size 
fuse in one transformer primary line 
and then wiring all to the main ac line 
cord. However, it is more convenient 
to use just one switch and fuse, as 
shown, to control power to all supply 
sections simultaneously. 

In this power supply, the topmost 
section delivers + 15 and -15 volts, 
the second + 12 (or - 12) volts, and 
the third and fourth sections + 5 and 
-5 volts, respectively. Note in the 
last two sections that same -polarity 
( + 5 -volt) voltage regulators are used 
to provide the positive and negative 
outputs. Consequently, these sec- 
tions each have their own separate 
transformer /rectifier and regulator 
circuits, as described above and that 
each polarity of the 5 -volt output is 

referenced to the terminal between 
the + 5- and -5 -volt outputs. 

Within the supply itself, no por- 
tion is referenced to chassis ground. 
This being the case, you can select the 
grounding desired in the circuit to 
which the supply is connected and 
thereafter use the 12 -volt supply as ei- 
ther a positive or a negative source, 
depending on your circuit's needs. 

Though the schematic in Fig. 3 

does not show one, you can have a 
power -on indicator, too. Simply con- 
nect a panel -type neon lamp across 
the primary circuits of the transform- 
er, after fuse FI. Before installing 
this pilot lamp, check to see if it has a 

current limiting resistor built in. If it 
does not, install a 100,000 -ohm (100k) 
resistor in series with the lamp. 

Construction 
With the components specified in the 
Parts List, the power supply can be 
built on a standard 8 "x4'1 "x 1'1 " 

aluminum chassis. The transformers 
and the 8- contact screw -type ter- 
minal block that serves as the 
supply's output connector mount on 
top of the chassis. The power switch 
(and power -on indicator and fuse 
holder, if you use these items) mount 
on one short wall, which should also 
be drilled to provide access for the ac 
line cord. On one of the two long 

walls you should mount the 5 -volt 
and 12 -volt regulators, using stan- 
dard insulators and silicone or other 
thermal paste and appropriate hard- 
ware. The other long wall accommo- 
dates the 15 -volt regulators, each 
mounted on pc -board type heat sinks 
with insulators, thermal paste and 
appropriate hardware. 

Because of the simplicity of the 
power supply's circuit, no printed - 
circuit board construction is re- 
quired. The entire circuit can be 
wired using standard solder -lug ter- 
minal strips mounted on the under 
side of the chassis and held in place 
with the same hardware that secures 
the transformers in place. The photo 
shows a pig -tail fuse soldered into the 
circuit, but you can use a bayonet - 
type fuse and holder. Chances of the 
fuse blowing are small; so a soldered - 
in fuse is fully practical. The regu- 
lators are all internally current lim- 
ited so that a shorted load on any of 
the supplies will not be reflected back 
as an overload. The only time the 
fuse would blow is if one of the 
diodes or a filter capacitor shorted. 

With regard to heat sinking the 
regulators, the heat sinks shown in 
the photo for the + 15- and - 15 -volt 
supplies were chosen for compact- 
ness and radiating ability. Other 

IC (ype 

IC Voltage Regulator Specifications 
Curren( Case Output Voltages 

LM -309 TO -5 

TO -3 

200 mA 
1 A 

+ 5 volts only 
(negative regulator) 

LM -320 TO -3 

TO -5 

TO -220 

1.5 A 
0.5 A 
1.5 A 

- 5, - 6, - 8, - 9, - 12, 

- 15, - 18, -14 volts 
(negative regulators) 

LM -340 TO -3 

TO -220 
1.5 A 
1.5 A 

6, 6, 8, 10, 12, 15, 

18, 24 volts (positive 
regulators) 

MC -7800 TO -3 

TO -39 
TO -92 
TO -220 

1.5 A 
100 mA 
100 mA 

5, 6, 8, 10, 12, 15, 

18, 24 volts (positive 
regulators) 

MC -7900 TO -3 

TO -39 
TO-92 
TO -220 

1.5 A 
100 mA 
100 mA 
0.5 A 

- 5, - 6, - 9, - 9, - 12, 

- 15, - 18, - 24 (nega- 
tive regulators) 
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Fig. 3. Overall schematic of the multi - voltage power supply. Note use of sepa- 
rate transformer /rectifier /regulator arrangements for each output. 

All components mount on terminal strips; incoming /outgoing wires pass 
through rubber -grommet -lined holes to guard against short circuits. 

PARTS LIST 
Semiconductors 
Dl thru D8 -2- ampere, 50 PIV rectifier 

diodes 
ICI -LM340 ( + 15-volt) regulator in 

TO -3 case 
1C2 -LM320 ( 15 -volt) regulator in 

TO -3 case 
IC3 -LM340 ( + 12 -volt) regulator in 

TO -220 case 
IC4,IC5 -LM340 ( + 5-volt) regulator in 

TO -220 case 
Capacitors 
CI,C2- 1500 -µF, 25 -volt electrolytic 
C3,C4,C6,C8,C10- 0.1 -µF, 100 -volt 

plastic 
C5,C7,C9- 500 -pF, 25 -volt electrolytic 
Miscellaneous 
F1- 1- ampere fast -blow fuse (see text) 
S1-1-ampere, 125 -volt spst toggle 

switch 
T1 -30 -volt, 1- ampere center -tapped 

transformer 
T2 -24 -volt, 0.5- ampere center -tapped 

transformer 
T3,74-6.3-volt, 0.5- ampere transformer 
Metal chassis (8 " x 4 / " x I' /2 "); eight - 

lug screw -type terminal block; assorted 
starídard solder -lug terminal strips; 
holder for Fl (optional); heat sinks; 
transistor sockets; panel -type neon 
lamp and 100,000 -ohm limiting resis- 
tor (optional); semiconductor insula- 
tors; perforated metal for transformer 
cover; line cord with plug; plastic line 
cord strain relief; rubber grommets; la- 
beling kit; heavy -duty stranded hook- 
up wire; machine hardware; solder; etc. 

types can be used, including many of 
those available from surplus parts 
dealers. The actual need for a heat 
sink is determined by the load the reg- 
ulators are to feed. Keep in mind that 
the greater the input voltage to the 
regulators from the transformer/rec - 
tifier circuits, the more power will 
have to be dissipated as heat. Because 
of this, the input voltages should be 
as close as possible to the regulators' 
minimum input voltage (see table). 

As you build the multiple -voltage 
power supply, keep in mind that all 
conductors going to the terminal 
block and all leads from the trans- 
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formers must go through rubber - 
grommet -lined holes for connection 
to the terminal strips on the under- 
side of the chassis. Failure to do this 
might result in insulation wearing 
away and causing a short circuit to 
the chassis. 

Checkout 
There is only one check to be made 
once the circuit is fully assembled. 
That is to measure the voltages avail- 
able at each of the supply's outputs. 
Just plug in the line cord, flip Si to 
on, and measure away with a volt- 
meter, noting polarities as you go. If 
you have installed a power -on indic- 
tor, the lamp should light when the 
power switch is flipped to on. 

If everything checks out okay, turn 
off the power and disconnect the line 
cord from the ac line. Install the bot- 
tom plate on the chassis, checking to 
make sure that all electrically "live" 
points of the circuit do not come into 
contact with either the chassis or the 
plate. Then fabricate a "cage" out of 
perforated metal to fit over all trans- 
formers and bolt this into place. Fin- 
ally, label each of the supply's ter- 
minal block positions with the appro- 
priate output voltage and polarity NE 
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Project 

A Pilot -Lamp Beeper 
Audibly alerts you when an electrical appliance 
with a pilot lamp is left on 

By Dan Becker 

Many electrically powered 
appliances for the home 
use a pilot lamp to indicate 

when certain functions, among them 
power -on, have been activated. Vis- 
ual indicators, however, frequently 
go unnoticed, especially if they're 
small lamps. Forgetting to turn off 
some types of appliances may simply 
cost you some extra money on your 
monthly electric bill. Others can pose 
serious hazards to you and your 
family, such as the potential fire haz- 
ard of a left -on electric stove. In a 
case like this, an audible indicator, 
which isn't so easy to ignore, is much 
the better choice. You can equip your 
electrically powered appliances with 
an audible alarm, using the Pilot 
Lamp Beeper described here. 

The Pilot Lamp Beeper sounds a 
series of "beeps" whenever it detects 
light from the pilot lamp of an electri- 
cal appliance. A simple light coup- 
ling arrangement from the appli- 
ance's pilot lamp to a phototrans- 
istor triggers a solid -state beeper in 
the project. The phototransistor / 
beeper circuit can be set to monitor 
any incandescent or neon lamp or 
light- emitting diode used as a pilot 
lamp. It requires no electrical con- 
nection to the lamp circuit. It is al- 
ways powered; so you don't have to 
remember to turn it on. A low -power 
circuit design allows the Pilot Lamp 
Beeper to operate many months from 
a single 9 -volt battery. Finally, there 
are only two set -and - forget controls, 

one to adjust pickup sensitivity to 
deal with various ambient lighting 
conditions and the other to set the 
beep repetition rate as desired. 

About The Circuit 
The Pilot Lamp Beeper, shown sche- 
matically in Fig. 1, is designed around 
two key elements. One of these is pho- 
totransistor Ql, which serves as a 
variable- resistance light sensor and is 
part of a voltage divider (R3 and R4 
are the other two elements that make 
up the divider network). The other 
key element is piezoelectric buzzer 
X/, which is an integrated device that 
sounds a "beep" whenever a dc volt- 
age is applied across it. The circuit is 
designed to periodically sound a beep 
whenever QI detects a light -on con- 
dition, even in the presence of some 
ambient light. 

This circuit is powered by 9 -volt 
battery BI. Battery powering is prac- 
tical in this application because the 
components, including the CMOS 
version of the 555 timer used for ICI, 
draw very little current in the standby 
mode. Additionally, the circuit will 
normally be triggered for only a small 
fraction of the time, when compared 
with its standby mode condition. 
Consequently, you can expect a very 
long life from the 9 -volt battery. 

With light falling on the photosen- 
sitive surface of QI, pin 4 of ICI is ef- 
fectively at V + (about + 9 volts). 
This puts ICI in its astable timing 
mode. Thereafter, once during each 
timing cycle, pin 3 momentarily goes 

low (to ground) and provides a cur- 
rent path through field- effect transis- 
tor Q2 to briefly sound Xl. 

In this circuit, potentiometer R4 
serves as a sensitivity control. It can 
be set so that the circuit will reliably 
trigger under various ambient light- 
ing conditions. The values of R1, R2 
and R6 determine the length of silent 
time between beeps. By adjusting po- 
tentiometer R2, this period can be set 
from zero (continuous beeping) to 
one beep about every seven minutes. 

With no light falling on Ql, the 
phototransistor's resistance is very 
high. This forces ICl into the reset 
mode, which interrupts the astable 
timing mode and causes pin 3 to go 
low. To prevent XI from sounding 
again when this occurs, Q2 is biased 
by Q1 to turn off the IC when no light 
is detected. 

Capacitor C3 smooths out any 
rapid variations in voltage that 
would be passed from QI to Q2 when 
the circuit is used to monitor the 
status of neon lamps. (Neon lamps 
operated from the ac power line al- 
most always flicker at the 60 -Hz 
rate.) Without this capacitor in the 
circuit as shown, Q2 would rapidly 
turn on and off at the 60 -Hz rate and 
cause the beeper to emit more of a 
"chirp" than a beep. 

Construction 
This very simple circuit is quite easy 
to build. It can be assembled on a 
home -made printed circuit board 
(see Fig. 2 for actual -size etching- 
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PARTS LIST 

Semiconductors 
D1- 1N4001 or 1N914 diode 
IC1- TLC555 CMOS timer 
Q1- 2N5777 or similar phototransistor 

(Circuit Specialists, P.O. Box 3047, 
Scottsdale, AZ 85257) 

Q2 -IRFD -173 MOSFET (Radio Shack 
No. 276 -2073) 

Capacitors 
C1- 220 -SF, 16 -volt electrolytic 
C2- 0.01 -µF ceramic disk 
C3- 4.7 -µF tantalum 
Resistors (all 1/4-watt, 10 %) 
RI,R3,R6 -1000 ohms 
R5- 100,000 ohms 

R4 
100K 

R3 

1K 

Coax 

R2- 2- megohm pc -type trimmer poten- 
tiometer 

R4- 100,000 -ohm pc -type trimmer po- 
tentiometer 

Miscellaneous 
B1 -9 -volt battery 
X1- Piezoelectric buzzer (Radio Shack 

No. 272 -131) 
Printed -circuit board or perforated board 

and solder posts; suitable plastic enclo- 
sure; socket for ICI; battery holder; 
connector for Bl; coaxial audio cable; 
heat -shrinkable tubing; machine hard- 
ware; hookup wire; solder; etc. 

Fig. I. Operation from a battery is practical because of the use of low -power 
devices. Significant power is drawn from BI only when XI sounds. 

and -drilling guide and components - 
placement diagram), or perforated 
board with solder posts. Whichever 
you choose, use a socket for ICI. 

All components, except Ql, mount 
directly on the circuit board. When 
installing components on the board, 
be sure to observe proper orienta- 
tions, and use safe handling proce- 
dures for the MOS devices (ICI and 
Q2). Also, if you're using a pc board, 
make sure you install the wire jumper 
on it as shown in Fig. 2, and use heat 
and solder sparingly. 

Phototransistor Ql connects to 
one end of a coaxial audio cable. The 

length of the cable will be determined 
by the particular application(s) for 
which the project is to be used. In any 
event, keep this cable to 6 feet or less 
in length. 

Prepare both ends of the cable by 
removing 1 " of outer insulation and 
separating the wire braid from the in- 
ner conductor. Tightly twist together 
the fine braid wires at each end of the 
cable and lightly tin with solder. 
Then strip away 1/4 " of insulation 
from the inner conductor at both 
ends of the cable. 

Slip a'h " length of small- diameter 
heat -shrinkable tubing over the 

shield and the inner conductor at one 
end of the cable. After trimming the 
leads of the phototransistor to about 
'h ", form a small hook in each lead 
stub and crimp around the cable's 
conductor's (emitter to inner con- 
ductor, collector to shield). Solder 
the connections. Slide the tubing 
over the connections and butt it 
against the bottom of the transistor's 
case and carefully shrink it. Slip a 
1'/ " length of larger- diameter heat - 
shrinkable tuning over Ql. Position 
it so that is does not overhang the sen- 
sitive (lensed) end of the transistor 
and heat to tightly shrink it. 

Place the circuit board assembly 
inside the plastic box that is to house 
it, in the exact location where it's to 
be, mounted. Mark the locations on 
the box where the holes for cable exit, 
access to the adjust slots of the pots, 
and mounting of the board are to be 
drilled. Remove the circuit board and 
drill the appropriate -size holes at the 
marked locations. 

Pass the free end of the cable 
through its hole, route the conduc- 
tors to the proper points on the board 
and solder. Mount the battery holder 
on the board with machine hard- 
ware. Connect and solder the battery 
connector's leads into the circuit. 
Then mount the circuit board assem- 
bly in the box, using spacers and 
machine hardware. 

Determine where under the top of 
the box XI will be when the project is 

fully assembled. Drill a dozen or 
more % " holes in a circular area 
around this location to allow sound 
from the buzzer to escape. 

Checkout And Adjustment 
Set both trimmer pots to their fully 
counterclockwise positions and plug 
the battery into its connector. Cover 
the phototransistor so that no light 
can fall on it. No beeping should be 
heard. Now allow light to fall on Ql; 
this time, if all is well, the beeper 
should sound with a repetition rate of 
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01 

(top view) 

Inner 
connector 

V- V+ 

Fig. 2. An actual -size etching -and - drilling guide for home fabrication of a printed- circuit board is shown at right. Wire 
the components to the board as shown in the placement diagram at the left; observe polarity! 

about two beeps per second. Adjust- 
ing R4 fully clockwise should cause 
the beeping to cease. 

Slowly rotate R4 counterclockwise 
just enough to reestablish strong, 
clear beeping. This is the correct set- 
ting for this control under existing 
lighting conditions. You'll have to 
readjust the trimmer pot to suit the 
conditions of the actual application(s) 
to which the project is put. 

The intervals of silence between 

beeps can also be adjusted. The inter- 
val range, with the value for trimmer 
control R2 specified in the Parts List 
yields up to one beep about every 
seven minutes with the pot set fully 
clockwise. 

When you've completed testing 
and adjusting the Pilot Lamp 
Beeper, fasten the lid of the box in 
place. This done, you can install the 
project anywhere convenient to the 
pilot lamp it is to monitor. 

"I've finished my homework for the next seven years." 
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Installation of the project is really 
very simple. You must first deter- 
mine if the project is to be used ex- 
clusively with one specific appliance 
only. If so, find an out -of- the -way lo- 
cation into which you can tuck the 
box that houses the electronics and 
route the pickup cable to the pilot 
lamp the project is to monitor. If 
there's a way to couple the photo - 
transistor to the pilot lamp from in- 
side the appliance, so much the bet- 
ter. If not, make the coupling to the 
front of the lamp assembly. Remem- 
ber, the tighter the coupling, the 
more reliable the operation of the 
project. With permanent installa- 
tions, such as in an electric stove, you 
can complete mechanical coupling by 
cementing the lensed end of the 
phototransistor to the pilot lamp 
with clear fast -set epoxy. 

If you plan to use your Pilot Lamp 
Beeper to monitor more than one ap- 
pliance, you'll have to determine 
how to fabricate a coupling arrange- 
ment that will suit whatever different 
pilot lamp arrangements are involv- 
ed. This might be something as sim- 
ple as a plastic tube that fits snug over 
the phototransistor and lenses of the 
pilot lamps. IYE 
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Project 

Microwave 
Leak Detector 

By Ralph Neal 

Microwave ovens have been 
around now for some years. 
There's always been some 

lingering concern about leakage due to 
seals on oven doors losing their effec- 
tiveness for one reason or another. 

Simple detectors are available to 
check for possible leaks. They're 
usually in the form of a plastic wand 
with a go -no go LED that lights when 
near a dangerously high level of mi- 
crowave leakage. One can be made in 

only a few minutes time at a cost of 
less than one -fifth that of a commer- 
cial unit. The circuit uses only a mi- 
crowave diode and an LED. 

This circuit is basically a micro- 
wave receiver tuned to the microwave 
oven's operating frequency. Tuning 
is accomplished by taking advantage 
of the natural resonance of the dipole 
antenna, in this case the very leads of 
the microwave diode itself. In the 
presence of microwave leakage, a 
voltage is generated across the diode, 
which acts as a detector. If this volt- 
age is significant, it lights the LED. 

The leak detector can be built on a 
small piece of perforated board or 
even a small piece of card board in 
only a few minutes time. As you can 
see from the diagram, each leg of the 
dipole must be close to 3.2 cm. in 
length for it to be tuned to the operat- 
ing frequency of the oven (2400 
MHz). To my surprise the lead lengths 
of the microwave diode were almost 
exactly that. Thus, all I needed to 
have a working leak detector was 
simply to solder the LED across the 
microwave diode. 

When making this connection be 
careful to observe the polarity of 
both diodes. Be sure that they are 
connected anode to cathode or the 

r-3.2cm-{ 

NOTE: 
*Radio Shack No. 276 -1124 microwave diode. 

i 

D1* 3.2cm-I 
N 

I 

D2 1, 

The circuit is very simple, consisting 
of a microwave diode and a LED. 

circuit will not function! When mak- 
ing the solder connection be sure to 
solder the LED leads as close to the 
body of the microwave diode as pos- 
sible. Place a strip of tape over the 
legs that form the dipole antenna to 
protect it from possible damage. 

Once the detector is built you will, 
of course, want to check your own 
microwave oven for possible leaks. 
To perform this check, first place a 
small cup of water in the microwave 
oven. Then hold the detector in such 
a way that the dipole antenna is hori- 
zontal to the microwave oven. Turn- 
ing on the microwave oven and tak- 
ing care not to tilt the detector out of 
the horizontal plane, move the leak 
detector up and down in front of the 
oven door, keeping a close eye on the 
LED. If the LED lights up you have 
found an area where the oven is leak- 
ing excessive microwaves. From the 
few ovens I have tested, most seem to 
leak at the door handle, with enough 
microwave radiation to set off the de- 
tector. Note that this leak detector 
does not measure the amount of mi- 
crowave leakage, but only that sig- 
nificant leakage exists. When tested 
side by side with a commercial detec- 
tor, the LED of the detector would 
light only when dangerous levels of 
leakage were indicated on the com- 
mercial detector. IYE 

AMAZING 
SCIENTIFIC and ELECTRONIC 

N\ DEVICES 
PLANS -All Parts Available In Stock 

LC5 BURNING CUTTING CO2 LASER 

RUB3 RUBY LASER RAY PISTOL 

BTC51.5 MILLION VOLT TESLA COIL 

PTG1 PLASMA TORNADO GENERATOR 

DISPI LIGHTNING AND ION LAMP 

LRG3 SOLID STATE LASER RIFLE 

KITS -Includes Plans and Parts 

LHC2K SIMULATED RED /GRN /YEL LIGHT 

LASER 

BTC3K 250,000 VOLT TESLA COIL 

10G1K ION RAY GUN 

PSP3K PHASOR SHOCK WAVE PISTOL 

PPG1 K PHASOR PROPERTY GUARD 

INF1KINFINITYTRANSMITTER 
MFT1K 2 -3 MILE RANGE FM VOICE 

XMTR PC BOARD 

ASSEMBLED AND TESTED PRODUCTS 

LGU30 RED 1MW PORTABLE He -Ne 

LASER 
TCL30 SOLID STATE TESLA COIL 35KV 74.50 

IPG50 POCKET PAIN FIELD GENERATOR 64.50 

BLS10 BLASTER DEFENSE WEAPON 89.50 

TAT20 AUTO TELEPHONE RECORDER 24.50 

PPF10 PHASOR PAIN FIELD PORTABLE 249.50 

SNP20 SECURITY PHONE LISTENER 99.50 

CATALOG CONTAINING DESCRIPTIONS OF ABOVE 

PLUS HUNDREDS MORE AVAILABLE FOR $1.00 OR IN- 

CLUDED FREE WITH ALL ABOVE ORDERS. 

PLEASE INCLUDE $3.00 PH ON ALL KITS AND PRO- 

DUCTS. PLANS ARE POSTAGE PAID. SEND CHECK, MO, 

VISA, MC TO: 

INFORMATION UNLIMITED 
P.O. BOX 716, DEPT. ME 3, AMHERST, NH 03031 

CIRCLE 49 ON FREE INFORMATION CARD 

$15.00 
15.00 
15.00 
8.00 
7.00 

10.00 

34.50 
139.50 
109.50 
49.50 

175.00 
'34.50 

49.50 

315.00 

Be an FCC 
LICENSED 
ELECTRONIC TECHNICIAN! 

Learn at home in spare time 
No previous experience needed. 

No costly School. No commuting to class. I he Original 
Home -Study course that prepares you for the FCC 
Radiotelephone license exam in your spare time! An 
FCC Government license is your "ticket" to thousands 
of exciting jobs in Communications, Radio & TV, 
Mobile two -way. Microwave, Computers, Radar, Aero- 
space and more. You don't need a college degree to 
qualify, hut you do need an FCC License. No need to 
quit your job or go to school! You learn how to pass 

the FCC License exam at home at your own pace with 
this easy -to- understand, proven course. It's easy, fast 
and low cost! GUARANTEED PASS You get your 
FCC License or money refunded. Write for free details. 
Soon you could be on your way to being one of the 
highest workers in the electronics field. Send for FREE 
facts now. MAIL COUPON TODAY! 

comman PRODUCTIOIIS ' 
FCC LICENSE TRAINING, Dept. 202 
P.O. Box 2223, San Francisco, CA 94126 
Rush FREE tacts on hew I can get t FCC License in 
spare time. No obligation. \o salesman null call 

NAME 
ADDRESS 

L 
CITY STATE_ _ ZIP J 
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COMPUTER CONNECTORS 
9 pin plug - solder tail 
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P -2685 $1.75 10 up 81.60 ea 
9 pin hood 
P -2686 .Doc 10 up.75C ea 
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DEDICATED SERVICE BY 
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UNBEATABLE VALUE -` 
THOUSANDS OF 
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BE THE FIRST TO KNOW!! 
By simply filling in the coupon and either mailing it to our 
mail order center or dropping it into our new showroom in 
Redwood City, YOU have the chance to WIN A TRIP TO THE 
LAND DOWNUNDA FOR TWO FLYING QANTAS. In addition to 
this we will automatically create your own personal file 
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MAIL TO: Dick Smith Electronics, Inc. 
P.O. Box 2249 Redwood City CA 94063 
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Project 

Experimenter's Interface 
Device 

Part II (Conclusion) 

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

By Kendra R. Bonnett 
& Dovell M. Bonnett 

Last month, we described what 
the Experimenter's Interface 
Device is, its design concepts, 

and some of the construction details. 
In this concluding part, we continue 
with assembly instructions, tell you 
how to fabricate the EID-to- comput- 
er cable, and detail how to test the 
project. 

(7) Preparing The 
Top Assembly 
Referring to Fig. 6, trim the smaller 
blank perforated board to about 
5'h " x 15/,, ". Insert 13 solderless ter- 
minal blocks on this board, locating 
the first % " from the sides and one 
end of the board. Leave a space be- 
tween each block. (As you install 
each block, push it firmly into place 
so that its body touches the surface of 
the board.) Skip three spaces and in- 
stall eight more blocks, with a space 
between each. Finally, skip three 
spaces and install the last block. 

Measure the distance between the 
first and last solderless terminal 
blocks to determine how long a slot 

you must cut in the lid of the plastic 
box (it will be about 4' '/6" as shown in 
Fig. 6). Draw the slot outline on the 
box lid as shown. Drill a 1/4 " hole in 
the center of the slot area and use a 
coping saw to remove unwanted plas- 
tic and a file to smooth the cut edges. 
Make a slot just wide enough for the 
terminal blocks to fit through. 

Orient the lid so that the slot is 
away from you. Insert the block as- 
sembly from beneath, with the set of 
13 blocks to the left and the single 
block to the right. Then drill the 9/4" 
holes in the indicated locations and 
mount the terminal block assembly 
to the lid with 6 -32 x 1/4 " machine 
screws, nuts and lockwashers. 

Enlarge the holes in the corners of 
the large solderless breadboarding 
socket to about %4 ". Position the 
socket on the box lid as shown in Fig. 
6. Drill one corner hole in the lid and 
secure the socket with a 6 -32 x 'h " 

machine screw and nut. Reposition 
the socket and drill the hole diagonal- 
ly opposite the first and secure with 
another 6 -32 x % " screw and nut. 
Repeat for the other two holes. 

Locate and drill the two 1/4 " holes. 
Install DIRECTION switch SI in the 
upper hole and ENABLE /DISABLE 
switch S2 in the upper and lower 

holes, respectively. Before tightening 
the mounting nuts on these switches, 
make sure that both toggle up and 
down and that the red wire on SI is 
toward the top of the box lid and the 
black wire on S2 is toward the bottom 
of the box. 
Orient the box lid with the solderless 
terminal blocks toward the top 
(block 1 to the far left). Wire Wrap 
the red Kynar wires to the posts of the 
appropriate terminal blocks, as 
shown in Fig. 4 and Table II. How- 
ever, before you do this, make the 
following changes in Table II and 
wire accordingly: 1) reverse the order 
of the entries in the "Connect To" 
column to read backward from SB22 
to SB14 for pins 11 through 18 of 
IC4; 2) reverse the entries in the 
"Function" column to read back- 
ward from PB7 to PBO for pins 2 
through 9 and forward from PBO to 
PB7 for pins 11 through 18 of IC4. 

While you're at it, go back to Table 
I and make the following changes: 1) 

in the "Function" column change 
the + 9 V and - 9 V entries for pins 
10 and 11 to read 9 V ac + phase and 
9 V ac - phase; 2) in the "Direction" 
column, change the entries for pins 
11, A and B to read uni (out), uni (in) 
and uni (in), respectively. 
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Fig. 6. Top of box must be machined to accommodate breadboard, switches and distribution block assembly. 

Connect and solder the free end of 
the red stranded wire coming from 
the power supply module to solder - 
less terminal block 2. Similarly, 
solder the black stranded wire from 
the power supply's ground bus to 
block 22. These wires provide the 5 

volts dc for any circuits you assemble 
on the breadboarding socket. 

Solder one end of a 9" red Kynar 
wire to pin 3 of the male DB -25 con- 
nector and Wire Wrap the other end 
to solderless terminal block 3. Solder 
one end of a second 9 "red Kynar wire 
to pin 10 of the DB -25 connector and 
wrap the other end around the block 
12 post and a third such wire to pin 11 

of the DB -25 connector and terminal 
block 13. Finally, connect and solder 
a red stranded wire from the center 
lug of SI to terminal block 1. Trim 
the excess wire above the wrapping 
on all Wire Wrap posts. 

Carefully insert the ICs into their 
respective sockets. With the project 

Fig. 7. Shown here are the details for mounting the parts that make up the 
project. Note the use of cable ties to neatly bundle the wires. 
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oriented as shown in Fig. 4, note that 
the notches of 1C3 and 1C4 point 
toward the left, while the notch of 
1C2 points toward the right. 

Insert the short plastic separators 
into the holes in the buffer board. 
Plug in and push home the plastic 
separators on the power supply 
module into the holes in the buffer 
board. Align the holes in the buffer 
board with the holes in the bottom of 
the box. Insert a 6 -32 x 3/a " screw 
from the outside of the box and 
through the appropriate hole the 
board. Drop on a lockwasher and 
follow up with a machine nut. Tight- 
en gently. Repeat the procedure for 
the other hole location. 

Install the adapter jack in its hole 
in the side of the box. Push the male 
DB -25 connector into its slot so that 
pins 1 through 13 are on the top. Se- 
cure with 6 -32 x'h "machine screws, 
inserted from outside the box, and 
machine nuts. If you wish, you can 
use plastic cable ties to neatly bundle 
the wires, as shown in Fig. 7. 

Place the lid on the box and use the 
previously removed screws to secure 

1 Pin 1 identifier 

1 2 3 4 5 6 7 8 9 10 11 17 

A B C D E F H J K L M N 

111111.111111.11.0.11111111.1111111.11101.111 

F H J K L M N 

(A) 24-CONTACT EDGE CONNECTOR 

25 14 

(B) 25 -PIN SUBMINIATURE DB -25 CONNECTOR 

Fig. 8. Edge connector (upper) that 
plugs into computer has numbered 
and lettered contacts; only numbers 

are used for DB -25 pins (lower). 

it in place. Turn over the box and 
place a self -stick rubber foot in each 
corner. Finally, you might want to 
label the solderless terminal blocks 
with the function each performs and 
the switches according to identifica- 
tion and position function. 

(9) Making The Interface Cable 
You need a 36" or so length of 
24- conductor ribbon cable (prefer- 
ably color- coded), 24- contact pc 

Table Ill. Solderless Terminal Block Designations 
Block No. Function 

1 Direction 
2 5 -volt dc power supply 
3 RESET 
4 CNT1 (serial port counter from CIA No. 1) 

5 SPI (serial port from CIA No. 1) 

6 CNT2 (serial port counter from CIA No. 2) 
7 SP2 (serial port from CIA No. 2) 
8 PC2 (handshaking line; unidirectional output) 
9 FLAG2 (handshaking line; unidirectional input) 

10 PA2 (handshaking line; bidirectional) 
11 SERIAL ATN (connects to ATN on serial bus) 
12 + 9V (connects to ac adapter positive) 
13 - 9V (connects to ac adapter negative) 
14 PB7 (data line) 
15 PB6 (data line) 
16 PB5 (data line) 
17 PB4 (data line) 
18 PB3 (data line) 
19 PB2 (data line) 
20 PB1 (data line) 
21 PBO (data line) 
22 GND (ground) 

board edge connector, and solderless 
25 -pin female DB -25 connector for 
the cable that interconnects the Ex- 
perimenter's Interface Device with 
your computer. 

At one end of the ribbon cable, 
separate the conductors for about 1 " 

and trim away '/a " of insulation from 
each. Leave the other end of the cable 
as -is; it doesn't require preparation 
other than to cut it square. It's im- 
portant that you tightly twist to- 
gether the fine wires in each conduc- 
tor at the prepared end of the cable 
and sparingly tin with solder. 

Mark one side of the edge connec- 
tor with some kind of identifier. It 
helps if you can identify each con- 
tact, but if you can't, at least identify 
contact 1 with a dot of paint or nail 
enamel on the housing near that con- 
tact's lug. With the connector lugs 
facing you and the identifier on the 
top, the lug at the top -left is contact 
1. The two rows of lugs are identified 
with numbers (upper) and letters 
(lower), as shown in Fig. 8A. 

Consecutive conductors from the 
prepared end of the ribbon cable al- 
ternate between the upper and lower 
rows of lugs on the edge connector. 
That is, the first conductor goes to 
lug 1, the second to lug A, the third to 
lug 2, and so on. Make sure each con- 
ductor is mechanically secure to its 
respective lug before soldering the 
connection, and use solder sparingly. 
Keep the insulation as close to the 
solder lugs as possible to reduce the 
possibility of short circuits, and care- 
fully inspect all connections immedi- 
ately as each is made. 

A solderless connector is the only 
type of female DB -25 connector to 
use at the other end of the cable. With 
this type of connector, all you have to 
do is line up the first conductor in the 
ribbon cable (the one connected to 
pin 1 of the edge connector) with the 
pin 1 contact of the DB -25 connector 
and firmly press home the connec 
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tor's hood. Tiny metal contacts in the 
DB -25 connector penetrate the in- 
sulation on the cable and automatic- 
ally align all conductors with their re- 
spective pins. 

Pin identifications are usually 
molded right onto the plastic that 
separates the pins of the DB -25 con- 
nector. Just in case they aren't with 
the connector you buy, Fig. 8B shows 
you which is which. This view of the 
connector looks into the holes in the 
receptacle end. Note that the pins are 
numbered from 1 to 13 in the top row 
and 14 to 25 in the bottom row, read- 
ing from right to left. 

Make sure when you assemble this 
end of the cable that you tightly 
clamp the connector hood into place. 
If you don't the insulation- penetrat- 
ing contacts may not make good con- 
tact with the conductors. 

It's best to check connector -to- 
connector continuity with an ohm- 
meter when you're finished assembl- 
ing your cable. You should obtain a 
0 -ohm reading when the ohmmeter's 
probes are touched to the contact 
pairs as follows: 

1/1 7/7 A /14 H /20 
2/2 8/8 B /15 J /21 
3/3 9/9 C /16 K/22 
4/4 10 /10 D /17 L/23 
5/5 I1 /I1 E /18 M/24 
6/6 12/12 F /19 N/25 

The numerals and letters to the left of 
the slashes represent the contacts on 
the edge connector to which one 
probe of the ohmmeter goes. The nu- 
merals to the right of the slashes rep- 
resent the pins of the DB -25 connec- 
tor to which the other probe goes. 

(10) Testing The Interface 
Using the cable you just prepared, 
connect the Experimenter's Interface 
Device to your computer. Plug the ac 
adapter into the jack on the project 
and into an ac outlet. Then set SI to 
DISABLE (toggle pulled toward you 

with the project oriented as in Fig. 6). 
Insert a jumper wire from GND at 

solderless terminal 22 to the bottom 
horizontal bus of the large solderless 
breadboarding socket. (Note: All 
jumpers used in building circuits on 
the breadboarding socket must be in- 
sulated solid 22 -gauge hookup wire 
with 1/4 " of insulation removed from 
each end.) The horizontal bus on the 
socket now becomes the GND BUS for 
circuits being breadboarded. Con- 
nect a short jumper from GND BUS to 
any of the vertical buses below the 
horizontal groove in the center of the 
breadboarding socket. 

Insert a light -emiting diode (any 
color) so that its leads span the hori- 
zontal groove and the short cathode 
lead plugs into the vertical bus con- 
nected to GND BUS and the long anode 
lead plugs into any vertical bus above 
the groove. Plug one lead of a 100 - 
ohm resistor into the same vertical 
bus into which the LED's anode lead 
is plugged and the other lead to the 
top horizontal bus of the bread- 
boarding socket. Insert one end of a 
long jumper wire into the top hori- 
zontal bus. The other end of this wire 
will be used to test the solderless ter- 
minal blocks. 

Set S2 to ENABLE by flipping its 
toggle away from you. Set SI for the 
computer -to- breadboard direction 
by flipping its toggle toward you. (If 
you wanted a breadboard-to-com - 
puter direction, Si's toggle would 
have been flipped away from your.) 
As you touch a connection at each of 
the terminal blocks with the long 
jumper wire, the LED should light. 
The only exceptions are at block 9 
(FLAG2 is a unidirectional input con- 
trol line) and at block 22 (GND). 

Test the eight data lines by typing 
into your computer POKE 56579,0 
and a carriage return. The LED 
should light as you touch the connec- 
tions of the data terminal blocks. If 
you obtain these results, type POKE 

56579,255 and a carriage return. 
Now the LED should remain off 
when you touch the jumper wire to 
the contacts on the data blocks. 

In Closing 
The Experimenter's Interface De- 
scribed here can open up a whole new 
world of experimenting with your 
home computer. In the future, we'll 
explore some circuits you can assem- 
ble on the EID's breadboarding 
socket that will let your computer do 
some things that it can't currently do 
with existing hardware and software 
-like handling home security, keep- 
ing tabs on temperature, and much 
more. Perhaps as we go along, your 
own creativity will be triggered. NE 

Need A Storage Scope? 

MING IMP 

The Model 601 Scope Memory 
converts your oscilloscope into a 

storage scope. With the Scope 
Memory you can capture & display 
transiants, pulses and low fre- 
quency signals. Stores both 
analog & digital signals in a single 
sweep. 

Features include a 1.4 MHZ 
sample rate, 2K memory, pre and 
post trigger capabilities. 

Price $515 Plus Shipping 

S/HEX INC. 
2340 State Road 580 Suite 241 

Clearwater, Florida 33515 
(813) 797 -9589 

CIRCLE 93 ON FREE INFORMATION CARD 
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Product Focus 

"The Time Connection" 
An Intelligent Telephone Answering Set Accessory 
That "Talks" To You. 

By Fred Blechman 

If you own a telephone answering 
machine, as so many people do, 
you probably don't have a call - 

counter or time -received function. 
These features are usually reserved 
for the more costly machines that 
most people don't buy, though some 
late models do have a blinking LED 
that indicates how many calls were 
received according to the number of 
blinks, but no automatic receiving 
time indicator. 

As the owner of an ordinary basic - 
model phone- answering machine, I 

was therefore attracted by a mail - 
order catalog's accessory product 
that would add the cited feature to 
my more limited machine. An addi- 
tional lure was the new device's voice 
synthesis capability that told me how 
many calls were made and their dates 
and times. Neat, I thought. And at 
$59.95 retail, I succumbed and or- 
dered one. 

The device, which was promptly 
delivered, comes in a 6 " x 4 " x 1'h " 

plastic enclosure with simulated -wal- 
nut trim to match the color scheme of 
many telephone answering devices 
(TAD). Here are my experiences with 
the accessory. 

Talking Accessory 
When a call comes in and is answered 
by the TAD, The Time ConnectionTM 
automatically "announces" the time 
and date on the playback message 
tape for playback with the incoming 
message. At any time, the user can 
press a button on The Time Connec- 

tion to hear the time, date and 
number of calls received. 

The device uses a special micropro- 
cessor to keep track of the date and 
time -of -day within a one -year calen- 
dar, with accurate timing supplied by 
the ac line. A speech -generator chip 
"speaks" using a synthesized man's 
voice. When triggered, the speech is 
fed into the phone line (or through a 
self- contained speaker), announcing 
the time (hours and minutes, AM or 
PM), and the day and month. When 
requested, the number of calls since 
the last "clear" is also announced. 

The Time Connection installation 
takes only seconds. It plugs in be- 
tween the modular telephone jack 
supplied by the local telephone com- 

pany and the user's TAD, and is ex- 
ternally powered by the wall -plug ac 
adapter. No modification whatever 
is required to your TAD. 

Operation 
When powered and set, The Time 
Connection operates as follows: 

(1) When the user's phone rings, 
the Time Connection senses this and 
immediately goes on standby. 

(2) The TAD picks up the line, de- 
livers the outgoing announcements, 
then generates a beep -tone as a signal 
for the caller to start speaking. 

(3) The Time Connection senses 
the beep -tone and announces the 
time and date into the telephone line, 
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This is the block diagram of The Time Connection intelligent telephone an- 
swering machine accessory that synthesizes speech to "talk" to you. 
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so it is recorded at the very beginning 
of the incoming message. The caller 
now leaves his message. 

(4) The Time Connection also in- 
crements an internal electronic call 
counter, to keep an accurate count of 
the number of messages received. 

When the user returns, he presses a 
REVIEW button on The Time Connec- 
tion, which then announces the time 
and date. A second press of the but- 
ton announces the number of calls re- 
ceived. A third press of this button 
clears the call counter, and the word 
"Clear" is announced. 

The Time Connection block dia- 
gram in Fig. 1 illustrates its 4 -bit mi- 
croprocessor chip, a speech genera- 
tor, a system oscillator, various de- 
tector circuits, and a speech ampli- 
fier. There are four ICs, three 
switches, five LEDs and numerous 
other discrete components used in 

this high -tech device. 
The UL- approved ac adapter sup- 

plies 12 volts ac to the power supply 

and clock circuitry. This circuitry 
generates 9 volts dc and 4.5 volts dc 
for the digital and analog circuits, as 
well as power -up reset and clock 
pulses for the microprocessor, and an 
LED to indicate power in ON. Since 
the clock pulses are derived directly 
from the closely -held average 60 Hz 
generated by the local electrical power 
company, time is kept accurately. 

When The Time Connection is ini- 
tially plugged into wall power, the 
POWER LED comes on, the speaker 
says "Clear," and four status LEDs 
blink on and off to indicate that the 
system's time and date must be set to 
the current time. 

This is done very easily with the 
SET switch (which selects hours, 
minutes, month or day, in sequence, 
lighting the appropriate LED) and 
the ADVANCE switch. When you press 
the ADVANCE switch, the synthesized 
voice announces the current setting 
for that function. Just hold down the 
ADVANCE switch until the desired 

time, day or month is announced. 
Simple -and fascinating to listen to. 

When The Time Connection is set, 
the hours LED blinks on and off. To 
check you settings, press the REVIEW 

switch. The first press turns off the 
hours LED, turns on the days LED, 
and announces the time and date. 
The second press announces the 
number of calls received since last 
"cleared." The third press clears the 
call counter. 

If no key is pressed for 10 seconds, 
The Time Connection automatically 
returns to the standby mode (hours 
LED blinking.) It is not necessary to 
clear the call counter if you wish to 
keep track of accumulated calls over 
several answering periods. 

The modular RJ 11 female phone 
jack and male cord plug are con- 
nected together in parallel. The plug 
from The Time Connection mates 
with the telephone line socket, while 
the plug from your TAD mates with 
The Time Connection socket. It is 
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not necessary for a telephone to be 
connected at the same location. If a 
phone is used, you'll need a simple 
duplex jack. 

The phone line (TIP and RING) con- 
nects to the FCC -approved interface 
electronics in The Phone Connec- 
tion. This circuitry provides a voltage 
clamp between common and 9 volts 
dc, so the rest of the unit circuitry is 
protected from large ring signals, line 
surges, and lightning strikes. 

How It Works 
The interface circuitry splits off into 
three analog processing circuits: the 
ring- detect, the beep- tone -detect, 
and the speech- detect circuits. 

The ring- detect circuit simply con- 
verts the ring signal into a 9 -volt 
square wave and feeds this signal to 
the microprocessor. 

The beep- tone -detect circuit is a 
filter with a passband of 800 to 2000 
Hz. This is the frequency range of all 

STATE OF THE ART KITS 

EXCEL DRILL 
TITAN MINI DRILL $39.85 
RELIANT MINI DRILL KIT 529.55 
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 D.C. 
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of the standard telephone answering 
device beep tones currently on the 
market. After passing through the 
filter, the signal is half -wave rectified 
and low -pass filtered, then sent to the 
discriminator circuit. 

A potentiometer, accessible with a 
small screwdriver from the back of 
The Time Connection, provides sen- 
sitivity adjustment of the beep -tone- 
detect circuit. This allows for the 
wide variation of beep -tone ampli- 
tudes and frequencies in different 
TAD's, although adjustment is not 
necessary for most of the popular an- 
swering devices. 

The speech- detect circuit is a filter 
with a passband of 300 to 600 Hz. 
Most human speech energy is con- 
tained in this frequency band. After 
passing through the filter, the signal 
is half -wave rectified and low -pass 
filtered, then sent to the discrimina- 
tor circuit. 

The discriminator compares the 
beep -tone and speech detect circuit 
outputs, and, if the beep -tone output 
is larger, the discriminator output 
goes low. This indicates to the micro- 
processor that a beep -tone is present. 

During on -line operation the mi- 
croprocessor waits for a ring signal, 
which it detects by looking for a 
square wave of approximately 20 Hz 
out of the ring- detect circuit for at 
least one -second continuous (so 
pulse -dialing is ignored). The Time 
Connection then goes into a wait 
mode, ignoring any additional rings 
and the TAD outgoing message, 
looking for a beep -tone from the 
TAD. This is signified by a low signal 
from the discriminator for a mini- 
mum period of 250 milliseconds. 

The microprocessor then waits an- 
other 250 ms before directing the 
speech generator to announce the 
time and date stored in the micropro- 
cessor's memory. The speech ampli- 
fier delivers this signal to the speaker 
and to the phone line through the in- 
terface circuitry. The caller can hear 
the synthesized spoken time and date 
while the answering device is simul- 
taneously recording the announce- 

ment of its incoming message tape. 
After the announcement is deliv- 

ered, the microcomputer updates the 
call- counter and returns The Time 
Connection to on -line mode, ready 
to receive another phone call. 

The microcomputer will only wait 
for a beep -tone for 60 seconds after it 
detects a ring signal. Therefore, if a 
caller hangs up before the end of the 
outgoing announcement and the 
TAD does not deliver the beep -tone, 
the Time Connection will return to 
on -line mode after 60 seconds. 

User Comments 
The instructions are simple, the in- 
stallation is simple, the operation is 
simple, and the unit works beautiful- 
ly! The time /date setting procedure 
is straightforward. It's so easy to use 
I find myself using The Time Con- 
nection as a "talking clock." Every - 
time I pass by, I can't resist pressing 
the REVIEW button to hear the time 
and date. 

About the only suggestion I would 
make to the manufacturer is to in- 
clude a volume control, since I found 
my unit somewhat louder- sounding 
than I'd like. I did not find it neces- 
sary to adjust the beep -tone sensitiv- 
ity with my telephone answering de- 
vice, however, which I appreciated. 

The Time Connection appears to 
be universally adaptable to any an- 
swering device by just plugging it in. 
Finally, if you have any need to know 
the number of calls received on your 
TAD, and the time received, The 
Time Connection can be a lot less ex- 
pensive than buying a TAD with 
those special features. It's a welcome 
development. AE' 

This new product may not yet be 
available in retail stores. It is available 
from Heart Marketing, 314 S. Main 
St., Dayton, OH 45322 Phone: (513) 
832 -0188 or Fordham Radio, 260 Mo- 
tor Parkway, Hauppauge, NY 11788 
Phone: (800) 645 -9518 or (516) 435- 
8080 in NY, or from the manufactur- 
er, Rocky Mountain Products, Inc., 
23132 La Cadena, Unit H, Laguna 
Hills, CA 92653. 
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An Experimental Security Alarm 

By Forrest M. Mims III 

Ahigh crime rate is an unfortunate 
byproduct of our "modern" civ- 
ilization. Illegal entry of homes, 

offices and businesses are particularly 
common. The burglary epidemic isn't 
limited to the cities. Even in the rural area 
where I reside, several neighbors have 
been victimized by burglars. 

With these unpleasant thoughts in 
mind, let's look at an experimental do -it- 
yourself security alarm system you can as- 
semble. The system is battery -powered 
and can identify which of up to eight sen- 
sor switches has been triggered. You can 
use the system with an existing network of 
normally- closed sensor switches; or you 
can start from scratch and install your 
own sensor switch network. 

Even if you don't need a security alarm 
system, you might find the circuit de- 
scribed below of some interest, because it 
uses an LM3914 dot /bargraph display 
driver. This chip has many important ap- 
plications, and the circuit given here 
might give you some good ideas. 

Alarm Sensor Switches 
Over the past decade, many kinds of so- 
phisticated sensors for detecting intrud- 
ers have been developed. Though some 
pretty sophisticated sensors have been de- 
veloped, various kinds of mechanical 
switches are still the most common sensor 
devices used for intrusion alarm systems. 
Generally, these are normally- closed 
switches that can be used in a closed -cir- 
cuit alarm configuration. 

There are many kinds of mechanical 
sensor switches for intrusion alarms. The 
simplest is a strip of self -adhesive alumi- 
num foil installed around the perimeter 
of a glass window. If the window is brok- 
en, the foil breaks and triggers an alarm. 
Another simple sensor is a pressure -acti- 
vated floor switch placed at a doorway or 
other entry point. 

One of the most common mechanical 
sensor switches is the magnetic reed 
switch. This device consists of two canti- 
levered metal strips sealed inside a glass 
tube. In the normally- closed version, the 

Fig. 1. Magnet sensor installation. 

two strips remain in electrical contact as 
long as a magnet is placed nearby. If the 
magnet is moved more than an inch or so 
away from the switch, one strip pulls 
away from the other and opens the cir- 
cuit. Normally -open magnetic reed 
switches are also available. 

Magnet sensor switches are usually in- 
stalled at entry points like doors and win- 
dows. If the door or window is partially 
opened, the switch opens (or closes) and 
triggers an alarm. Figure 1 shows a typical 
installation on a door. The magnet is in- 
stalled on the door itself, the sensor 
switch at a nearby fixed location on the 
door frame. 

Some sensor switches are vibration sen- 
sitive and will trigger an alarm before ac- 
tual intrusion into a protected structure 
has occurred. Vibration sensors are often 
used to protect cars and windows. Others 
use a simple plunger to detect the move- 
ment of a door or window. 

A Resistor /Switch 
Sensor Network 
A security alarm system generally incor- 
porates a network of several sensor 
switches, each of which can trigger a cen- 
tral alarm. This poses the problem of 
determining which sensor has been ac- 
tivated. One way to solve this problem is 
to run separate wires from each sensor to 

the alarm console. A panel of lamps or 
LEDs can then be used to indicate which 
sensor has been tripped. This method, 
however, may require considerable wir- 
ing and may be difficult to implement in a 
home or business. 

An alternative method with which I've 
recently experimented is illustrated in 
Fig. 2. Here, a series network of standard 
normally- closed sensor switches is con- 
nected to a multimeter. Each switch is by- 
passed by a different -value resistor. Nor- 
mally, all switches are closed and network 
resistance is only that of the wiring, per- 
haps a few ohms at most. However, if any 
one switch is opened, its resistor becomes 
part of the circuit and its value is in- 
dicated on the multimeter. If the resistors 
have values of 100, 300 and 500 ohms, 
then the meter can indicate any combina- 
tion of switches that have been opened: 

100 1 

300 2 

500 3 

400 1 &2 

600 1 &3 

800 2 &3 

900 all 

I don't know if this method is an origi- 
nal idea, but it works quite well. Indeed, 
I've used it to design a sophisticated intru- 

si 

SZ 

53 

OHM 

METER 

Fig. 2. A resistor /switch network. 
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sion alarm system that uses a personal 
computer as a programmable controller. 
The computer permits the system to be 
switched on at any desired time and prints 
on its screen information about which 
sensor has been triggered. 

Security Alarm With 
Resistor /Switch Sensors 
Though a computerized instrusion alarm 
system has important advantages, most 
home and personal computers require 
household current; therefore, such a 
alarm will only function when power is 

available. For this reason, I've designed 
an experimental battery -powered circuit 
that can be used with resistor -bypassed 
sensor switches. Figure 3 shows the circuit 
diagram. Figure 4 shows how the system 
is connected to a network of up to eight 
resistor- bypassed sensor switches. 

The circuit is powered by a pair of 
6 -volt lantern batteries connected in 
series. An LM317T voltage regulator pro- 
vides a steady output of about 8.5 volts. 
This guarantees that the circuit will func- 
tion properly until the battery voltage 
falls to about 10 volts or so. The output 
voltage of the LM317T is determined by 
R13. Capacitor CI is included in the event 
the supply leads from the lantern bat- 
teries exceed a length of about 6 inches. 

The electronic nerve center of the cir- 
cuit is an LM3914 dot /bargraph display 
driver chip. This unique chip can be con- 
sidered an analog -to- digital converter 
that indicates the magnitude of an input 
voltage by means of a row of 10 LEDs. 
The LEDs can function in a bargraph or 
moving -dot mode. The LM3914 is very 
easy to use and requires a minimum num- 
ber of external components. Moreover, 
the current delivered to the LEDs is con- 
trolled by means of a single resistor, R11. 

Referring to Fig. 3, the LM3914 is op- 
erated in a moving -dot mode by connect- 
ing pin 9 to pin 11. As the voltage at pin 5 

on the LM3914 increases, the LEDs con- 
nected to the chip's 10 output pins switch 
on and off until the highest -order LED 
(LED10) is illuminated. A very small 
amount of overlap between outputs, 
about a millivolt or so, is designed into 

SENSOR 
SW ITCN 
ELETWOR I( 

R9 
OK 

2. 

59 I 

ON 2 BATTERY TEST 

LN ,311 

1.1 

AD7 OUT IN 

Rn 

Rio 
IK 

IK 

b 

3914 

L M311 

+ I Z V 

IN 
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a 
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LED R = YELLOW 

LED IDO GREEN 

DI 
II IN9i4 

BELL 
OR 

SIREN 

O PTO COUPLER 
GE .6i, ETC. 

RYI 
RAOw s4ACK 
21S-OO4 

Fig. 3. An intrusion alarm with individual sensor -switch LEDs. 

the LM3914 so that at no time are all the 
LEDs off. This prevents any annoying 
flicker that occurs when the LEDs switch 
rapidly on and off without overlap. 

Resistor RII controls the brightness of 
the LEDs. The current through RI is ap- 
proximately a tenth of that through the 
LEDs. When R11 is 1000 ohms and the 
supply voltage at pin 3 of the LM3914 is 
8.5 volts, LED current is about 11 mA. 

A network of resistor- bypassed sensor 
switches is connected in series with RIO to 
form a voltage divider. The top half of the 
divider (RI /S1) is connected to + 8.5 
volts. The bottom of the divider (RII) is 
connected to ground. When all sensor 
switches are closed and S9 is at position 1, 

the positive supply voltage from the 
LM317T is applied directly to the input of 
the LM3914 and highest -order LED10 is 
illuminated. 

Note that the anodes of LED9 and 
LED10 are connected to the positive sup- 
ply voltage through the internal LED in 
the optocoupler. Therefore, when either 
of these LEDs is on, the optocoupler 

LED also receives forward current. This 
switches on the photodarlington trans- 
istor in the optocoupler. In turn, this ap- 
plies current to the coil of relay RYI. 
When RYJ's armature is pulled down, 
the external alarm bell (siren or other sig- 
naling device) is switched off. Diode D1 
across the relay's coil absorbs the high - 
voltage surge generated when current 
through the coil is switched off. 

Though I used a General Electric 
H11 B1 photodarlington optocoupler, 
any similar device should work. Devices 
with an ordinary phototransistor might 
also work, but the photodarlington will 
provide better sensitivity and more reli- 
able triggering. 

When any sensor switch is opened, pre- 
sumably by an intruder, the resistance of 
its bypass resistor is placed between RIO 
and the positive supply from the 
LM213T. The voltage at the junction of 
this resistor and RI0 then appears at pin 5 

of the LM3914. If the values of resistors 
RI through R8 are properly selected, the 
LED with the same number designation 
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FOIL BLOCK CONNECTOR S 

TO ALARM C 

Fig. 4. Illustrated here is a practical resistor /switch sensor network. 

as the resistor will glow when its respec- 
tive sensor switch is opened. 

I measured the resistance range over 
which each LED switched on in a test ver- 
sion of the Fig. 3 circuit. First, I con- 
nected a resistance substitution box be- 
tween pin 5 of the LM3914 and the posi- 
tive supply. Then I found the maximum 
and minimum resistance values over 
which each respective LED remained il- 

luminated (R1 = LED1, R2 = LED2 . . . 

R8 = LED8). Here are the results of those 
measurements: 

Resistor Range (Typical Value) 
R1 36.2k -73.0k (47k) 
R2 23.9k -36.0k (33k) 
R3 17.6k -23.7k (22k) 
R4 13.9k -17.4k (15k) 
R5 11.5k -13.8k (12k) 
R6 9.7k -11.4k (10k) 
R7 8.4k -9.5k (6.8 + 2.2k) 
R8 7.3 -8.2k (6.8 + 1 k) 

R9 6.5k -7.2k (10k Pot) 
RIO Ok -6.4k (switches) 

The numbers shown in parentheses are 

suggested standard resistance values that 
fall within the range of each measurement 
result. To test the circuit with these 
values, I installed on a plastic breadboard 
resistors with the values given above and 
then shorted each resistor with a wire to 
simulate a normally -closed switch. When 
shorting wire across RI was opened, sim- 
ulating the opening of SI in Fig. 3, LEDI 
glowed. Likewise, when the wire across 
R2 was opened, LED2 glowed. All LEDs 
glowed in turn as the shorting wires across 
their respective sensor switch resistors 
were opened. 

By now you may be wondering about 
the function of LED9. In Fig. 3, you'll 
note that position 2 of S9 is designated 
BATTERY TEST. When S9 is at position 2, 
R9 is connected between pin 5 of the 
LM3914 (through the sensor switch net- 
work) and the positive supply voltage. 
When R9 is adjusted to a resistance be- 
tween 6.5k and 7.2k, LED9 will glow 
when S9 is at position 2. 

To use LED9 as a battery -test indica- 
tor, place switch S9 in position 2 and ad- 

just R9 until both LED9 and LEDIO are 
on. Then slightly back off on R9 until on- 
ly LEDIO is on. Now, when the total volt- 
age from the two 6 -volt lantern batteries 
falls below about 10 volts, LED9 will 

glow when S9 is switched to position 2. 

Otherwise, LEDIO will glow. It may be 
necessary to experiment with R9's setting 
for reliable results. 

Why a battery test mode? Remember 
that the LM3914 input is voltage sensi- 
tive. If battery output falls below about 
10 volts, the output from the LM317T 
regulator will also fall. This means the 
voltage from the divider formed by the 
sensor resistors and R10 will be altered. 
Consequently, the relationship between 
the sensor resistors and indicator LEDs 
will change so that a different combina- 
tion of LEDs will glow when the various 
sensor switches are opened. 

Incidentally, when a battery test is 

made by switching S9 to position 2, the 
relay will automatically drop out for an 
instant or so. This will cause a brief burst 
from the alarm bell or siren, thereby test- 
ing it as well as battery status. 

Be sure to take advantage of multi- 
colored LEDs when assembling the cir- 
cuit in Fig. 3. For the prototype version of 
the circuit, I used red LEDs for LEDI 
through LED8. I used a green LED for 
LED10 to indicate proper circuit opera- 
tion and a yellow LED for LED9 for low - 
battery indication. 

What Can Go Wrong? 
I'm unaware of a foolproof security 
alarm system. Though the experimental 
circuit described here has several built -in 
safeguards, it isn't perfect. Let's look at 
some of its vulnerabilities from a burg- 
lar's perspective. 

First, the system will work properly on- 
ly when one sensor switch has been opened. 
If two switches are opened, the alarm will 

sound, but only one LED will glow, and it 
might not indicate which sensor has been 
triggered. If enough switches are opened, 
all the LEDs will be extinguished, but the 
alarm will sound. 

The system doesn't include a lock -in 
provision. In other words, the alarm will 

stop sounding as soon as an opened sen- 
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sor switch has been closed or jumpered by 
a clip lead. 

If any of the sensor network's wiring is 

installed outside the protective area, an 
unwise procedure, a naive burglar might 
be tempted to clip the wire. Should that 
occur, all the LEDs will be extinguished 
and the alarm will sound. 

A smart burglar will realize that most 
alarm systems use normally -closed sensor 
switches and that cutting a sensor wire 
will trigger the alarm. Therefore, he 
might attempt to bypass, with a clip lead, 
the sensor switch at the entrance he wants 
to penetrate. For this reason it's abso- 
lutely essential to install the sensor 
switches inside the protected area, prefer - 
rably in an inconspicuous location. 

Then there's the alarm bell or siren. If 
it's mounted outside so neighbors can 
hear it when the system has been tripped, 
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are its connecting wires exposed? If so, all 
your work can be defeated in an instant 
by a single clip of wire cutter. Even if wir- 
ing is protected or concealed, the alarm 
device itself can be defeated. Some bells 
and sirens can be muffled or silenced by 
injecting plastic foam inside their hous- 
ings. Keep this in mind when you select an 
outside location for an alarm device. 

As for cutting off outside power, the 
system shown here is battery powered. 
But if the batteries haven't been checked 
recently, the wrong LED may light when 
a sensor switch is triggered. Worse, if the 
batteries' reserve power has dropped to a 
very low level, the heavy current drain of 
most alarm bells and sirens will quickly 
exhaust remaining power. 

Fortunately, security alarm systems are 
like insurance. You may never need them 
but when you do they more than pay for 
themselves. Unlike insurance, however, 
security alarms can cause major problems 
when they malfunction. Some communi- 
ties have been so deluged with false 
alarms from home and business security 
systems that they have passed ordinances 
that fine repeat offenders. 

It's essential, therefore, that a burglar 
alarm system, particuarly a do- it- yourself 
version, be carefully designed and installed 
to minimize the possibility of false 
alarms. In particular, sensor switches 
should be installed securely. Door and 
window magnet sensor switches should 
be mounted close to their respective mag- 
nets to avoid false triggering that might 
occur should the wind cause slight move- 
ment. Likewise, vibration sensors should 
not be adjusted to be so sensitive they re- 
spond to wind or loud sounds. 

The wire connecting the network of 
sensor switches can also cause problems. 
For example, it can pick up stray electri- 
cal signals or even lightning, thereby 
causing an alarm malfunction. 

For all these reasons, always consider 
the installation of a security alarm system 
a serious matter. All control circuitry 
should be built well and installed in dust - 
free enclosures. The batteries should be 
checked frequently. Each sensor switch 
should be periodically triggered to deter- 
mine if the alarm works properly. Be sure 
to brush away dust and cobwebs from the 

switch terminals to prevent possible mal- 
functioning of the system. 

Going Further 
An obvious drawback of the alarm sys- 
tem shown in Fig. 3 is the lack of a timer 
to allow you to enter and exit a protected 
area without triggering the alarm. For 
this reason, it's necessary to activate the 
system with a concealed switch located 
outside the protected structure. The 
switch can short the sensor switch at the 
entry -exit point, or it can be placed be- 
tween the batteries and the circuit. 

One way to eliminate the need for an 
external switch is to add one or two 555 
timer circuits. A timer -driven relay whose 
contacts are placed between the batteries 
and the circuit will automatically switch 
the circuit on after a predetermined inter- 
val. This will allow you to switch on the 
alarm and then leave through any exit be- 
fore the system is activated. 

A second timer -driven relay can be 
connected between the alarm bell or siren 
and R YI in Fig. 3 to give you time to enter 
the protected structure and switch off the 
system before the alarm sounds. Unfor- 
tunately, this timer may allow a fast 
working intruder to enter through a "pro- 
tected" entrance and bypass the sensor 
switch with a clip lead before the alarm 
has had time to sound. 

Still another timer can be used to keep 
the alarm switched on for a fixed interval 
even after a triggered sensor switch has 
been closed. Keep in mind that some 
communities impose fines if an alarm re- 
mains on more than 10 or 15 minutes. 

As you can see, building and installing 
intrusion alarm systems is both serious 
and tricky. An excellent article on com- 
mercial burglar alarm systems was pub- 
lished in the October 1984 Consumer Re- 
ports (pp. 568 -571, 606). This observes 
that living with a burglar alarm can be a 
nuisance, and that good locks and a 
smoke detector should have a higher pri- 
ority. Many books have been written on 
the subjects, and you can probably find 
one at a good library or book store. 
Meanwhile, here's hoping the system you 
build will always work, never give a false 
alarm and never be needed. hE 
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A 1 -Hz square -wave source, faking plated- through 
pc holes, low power voltage regulators, and more 

By Don Lancaster 

Uh, is anyone still around after last 
month's April -Fool tease? Mar- 
cia is, well ... Marcia. That aside, 

let's start off on this month's bunch of 
new goodies ... . 

1 need a low power 1 -Hz oscillator. 

Low power is easy; its micropower that 
gets tricky. One obvious way to get a 1 -Hz 
oscillator is to take a $4 stick -on LED 
clock and grab the colon output, stepping 
it up to a suitable voltage. 

Chances are you need something fan- 
cier, or less klutzy, possibly with multiple 
outputs. Figure 1 shows the "stock" low - 
power way of getting one- pulse -per -sec- 
ond and related outputs. You start with a 
16.384 -kHz crystal, available from Sta- 
tek for under $5, and use the built -in os- 
cillator of a 74HC4060 oscillator /divider, 
a $1.20 part. Out comes a 1 -Hz square 
wave, along with higher binary multiples. 
Not bad for five parts. 

Total supply current is around 5 mA at 
5 volts. Which doesn't sound like a lot, 
until you try to get this current out of a 
9 -volt battery for three months or more. 

Let's see. A 9 volt battery is roughly a 
0.25- ampere -hour device. So 5 mA of 
current drain will last around 250/5 = 50 
hours, or a tad over two days, which may 
be okay in some applications. However, a 
client of mine needed a system he could 
literally bury for six months. Every 15 

minutes, the system has to "wake up," 
record a single digital value, and then go 
back to sleep. It had to be small and 
powered by a single 9 -volt battery. Ob- 
viously, five mils just won't hack it. 

Let's review the rules for low -power 
operations. You should use CMOS de- 
vices, of course. Only it turns out that 
older 4000 series CMOS draws less dy- 
namic current than does the newer 74HC 
stuff. You should run at the lowest pos- 
sible supply voltage, and all unused in- 
puts should go solidly to ground or to the 
supply's V + bus. All real inputs should 
be fast -rise square waves. Above all, no 
input should ever be allowed away from 
either supply rail except for a very brief 
rail -to -rail transition. 

74HC4060 
Top Uiew 1 HERTZ 

OUTPUT 

Fig. 1. Here is a "standard" way of getting a 1 -Hz square wave. Current drain of 5 

milliamperes however, is excessive for very -low- power, long -term use. 

Where does the Fig. 1 circuit fall short? 
The oscillator uses an inverter that is pur- 
posely biased into its linear region, half of 
the way up to the supply voltage. As Fig. 2 

shows, this is bad news. 
If a CMOS inverter has its input con- 

nected to ground, the top p- channel field - 
effect transistor turns on, and bottom 
n- channel field- effect transistor turns 
off. The output goes positive, since there 
is a very small resistance to the positive 
supply and an essentially open circuit to 

ground. Most importantly, there is no 
conductive path from supply to ground, 
so the inverter draws essentially zero 
power when it is sitting in its low state. 

Make the input high, and the opposite 
happens. The n- channel FET at the bot- 
tom turns on and the p- channel FET at 
the top turns off -a low output, with a 
low- impedance path to ground. Again, 
there is no positive -to- ground path, and 
essentially zero power is consumed. 

This "no internal current path" is ty- 

Fig. 2. When a CMOS circuit is not driven rail -to -rail, a resistive path appears from 
supply to ground, excessively raising the operating current. 

+5U +5U 
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Fig. 3. Improved circuit needs only 15 microamperes of supply power. It is trimmable, 
offers better stability, and uses a less expensive and easy -to- obtain crystal. 

pical of CMOS operation. The only time 
you need any supply power is when you 
change the output, charging or discharg- 
ing unavoidable stray capacitance. The 
more often you change an output, the 
greater the supply current. Thus, the op- 
erating currents of most CMOS circuits 
are proportional to frequency. 

The bad scene takes place when you 
bias the input halfway up. Both n- and 
p- channel FETs conduct, and you get a 
fairly heavy current path directly from 
the supply to ground. In the Fig. 1 circuit, 
the oscillator's inverter is intentionally 
biased this way. Virtually all of the 5 mils 
gets burned up in this first stage. 

Even if you do not bias this stage half- 
way up, if you input a sine wave or even a 
slow -rise square wave, current conducts 
directly from supply to ground during the 
times the input is not sitting on a rail. The 
slower the rise time, or the smaller the sig- 
nal, the worse things become. 

CMOS Schmitt triggers won't help 
much in solving the problem. They also 
draw excessive supply current when their 
inputs are not sitting on a supply or 
ground rail. Schmitt triggers do convert a 
slowly changing input into a fast -rise 
square -wave output, but this route will 
get your currents down only into the hun- 
dreds of microamperers. 

Figure 3 shows a circuit I came up with. 
Total supply current is under 15 micro- 
amperes, giving over a 300:1 improve- 
ment in battery life. the secret is to run the 
fast part of the circuit at 3 volts, the 
minimum supply for 4000 series CMOS. 
At this supply voltage, even when the n- 
and p- channel FET transistors are on si- 
multaneously, they cannot draw very 
much current, since they are only weakly 
turned on. 

You can get 3 volts with four series di- 
odes as shown. Otherwise, use a low - 
power regulator for extra stability. Need- 

less to say, a resistive divider is a no -no. 
Action starts with a bipolar oscillator, 

using a special Motorola transistor that 
has exceptionally high gain at very low 
collector currents. In general, bipolar os- 
cillators have more stability and higher 
gain than CMOS oscillators. Also, use a 
stock 32.768 -kHz clock crystal. These are 
cheaper and easier to get, and are more 
robust and offering much higher output. 

The oscillator directly drives a regular 
4040B CMOS divider. Thanks to the low 
supply voltage and the large input swing, 
the current is very low. You can trim the 
oscillator's frequency for exact timing. 

You divide the signal down as far as 
you can. Unfortunately, you cannot 
reach 1 Hz this way. An 8 -Hz square wave 
is the lowest you can get with one chip. 

In the intended application, I needed 
outputs from 128 Hz on down. I also 
needed operation at + 5 volts. Fortunate- 
ly, even 128 Hz is so slow that it really 
doesn't matter what you do at that rate. 
To prove it, I put in a bipolar pulse shaper 
to translate the 128 Hz up to a 5 -volt 
pulse. The pulse is made some 50 micro- 
seconds wide, and this two- transistor 
translator and all its resistors draws some- 
thing like 0.75 microampere. Why so 
low? Because the shaper is totally off dur- 
ing most of the time. 

The translated 128 -Hz signal then 
drives a 74HC4040 binary divider to give 
the needed 1 -Hz output. You could use a 
plain old 4040 here just as well. 

The result: A 5 -volt oscillator /divider 
that runs at 15 microamperes total supply 
power. By hand picking parts, you can 
even get down under 5 microamps total. 

What is wrong with it? Though still 
cheap enough, there are too many parts, 
and some slight instability is introduced 
by the voltage dropping diodes. You 
could probably eliminate the translating 
transistors by using the hard -to -find 
74HCT4040 instead, along with a single 
resistor and capacitor. Note that you 
must keep the input to the 74HCT at 
ground most of the time, or it will gobble 
up hundreds of microamperes worth of 
supply current. 

Show us the best improved circuit you 
can come up with that outputs a 128 -Hz 
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A. Normal way allows traces between pins. 

Mal ONO - - CAN CUT HERE 

B. Low profile way requires oversize holes. 

Fig. 4. Plated- through circuit boards can be faked by using pins from machined -con- 

tact DIP sockets. This approach is far simpler and cheaper for prototyping. 

and lower square wave at 5 volts with 10 

microamperes or less of total current. 
Have fun. 

How can I fake pc -board 
plate- through holes? 

Making single -sided printed- circuit 
boards is no big deal. Most people can 
handle this one on their own or in a school 
or club lab lashup. Going double sided is 

not that much more complicated. All you 
have to do is repeat the single -sided pro- 
cess twice, being very careful to register 
the two sides to each other, and to protect 
the back side. Plated- through holes is the 
sticky problem. 

Fortunately, prices are dropping on 
commercial prototype plated- through 
boards. But there is still the hassle of 
onesie -twosie orders not getting the atten- 
tion they deserve. 

The trick for your first prototype 
boards is to fake plated- through holes. 
Use a plain hole and put something 
through it that you can solder to the traces 
on both sides of the board. Figure 4 shows 
two good methods. 

You can get machined -contact pins 
from the same sources that sell machined - 
contact pin sockets. Just do a double - 
sided board without plate- through, drill 
the holes, and push these pins through the 

board. Then solder the pins to both top 
and bottom traces. 

In the normal way, you use small holes 
so that only the tail of the socket fits 
through. Solve the hassle of soldering un- 
der sockets simply by not using sockets. 
Use the pins only, and every side of every 
pin is then reasonably available. If you 
are very careful about your soldering, you 
can even have traces running between pins. 

With the low- profile way, you use 

larger holes that hold the body of the 
socket. The tops of the socket pins are 
more nearly flush with the top of the pc 
board, and you end up with a lower pro- 
file and a neater appearance- except that 
you must be very careful about drilling 
and keep in mind that traces between pins 
are not permitted. 

One source of continuous socket pins 
that are cheaper than most is Mark Eye- 
let. OK Machine also has solid pins that 
can be used to do the same thing, except 
they are fairly expensive and cannot be 
used as sockets. OK Machine also has a 

convient inserting tool. 

What is in Enhance II? 

By the time you read this, my latest 
book Enhancing Your Apple II, Volume 
II should finally (!) be in print. Check B. 

Dalton's, other bookstores, or your local 

computer dealer. Stock number is SAMS 
#21425. It can also be ordered directly 
simply by dialing the 1- (800)- 428 -SAMS, 
the Sams order hotline. 

It's chock full of goodies for Apple 
II /II + /IIe /IIc users. There are enhance- 
ments on microjustifying and propor- 
tional spacing word processors, an abso- 
lute reset for the IIe or IIc, a vaporlock 
exact field synchronization scheme that 
requires no hardware mods or software 
royalties, more on the tearing method, 
and a thorough and detailed disassembly 
script and source code capturing proce- 
dure for Applewriter Ile. There are even 
an escape map and playing hints for Cas- 

tle Wolfenstein and the usual response 
cards, reader helpline, companion disk- 
ettes and update service. 

The vaporlock is particularly neat, 
since it lets you mix and match text, 
HIRES, and LORES in any combination 
anywhere on the screen, besides allowing 
for flawless, glitch -free animation. Lock- 
ing time is extremely fast, compared to 
older versions. 

Is there a micropower voltage regulator? 

You bet! The Intersil gang has long ad- 
vertised and cataloged an absolute jewel 
called the ICL7663. Trouble is that no- 
body stocks it and dealers have been less 
than enthuastic about custom ordering it. 

A second source, Maxim, now is pro- 
ducing the part in volume. This one is 

readily available, at a cost of around 
$3.60 in onsies. Bell is one distributor. 

Modern Electronics advertisers please 
note: This one is a real winner, so 
PLEASE offer it. 

The basic circuit for using this device is 

shown in Fig. 5. The regulator accepts up 
to 16 volts in and can output almost any 
voltage down to 1.3 volts, set by the 
divider between the output and the SET 

pin. The resistor values shown are good 
for 5 volts out. Maxim's " -A" version 
has tighter specs, so you normally do not 
need to trim the exact output voltage. 

Supply current is around 5 microam- 
peres total, including the output divider. 
Yes, that's microamps, not milliamps. 

This device is ideal for the oscillator/ 
divider discussed earlier. The input and 
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output capacitors, required for stability, 
should have short leads. 

Figure 6 shows some added bells and 
whistles. There is an automatic current 
limiter that senses maximum load cur- 
rent. Maximum output current is around 
25 milliamperes with the Fig. 5 circuit. 
Adding the pass transistor in Fig. 6 ups 
this to as high as 1 ampere. The part num- 
ber and size of the pass transistor depends 
on output load current and duty cycle, 
but almost any old medium -power, high - 
gain npn transistor should hack it. 

The formula for the current -limiting 
resistor is that 0.7 volt shuts down. Thus a 
0.7 -ohm resistor senses one ampere, 
while a 27 -ohm resistor limits to 25 mils or 
so. Ohm's law and all that. 

The formula for the divider says to at- 
tenuate the output until it is 1.3 volts and 
then feed it back into the regulator, where 
it can be compared against the internal 
1.3 -volt precision reference. 

You can turn the output on and off 
with the gating pin 5. A low here turns the 
output on and a high turns if off. Input 
gating current is negligible. 

For extremely long duty cycles on very 
small batteries, it may be better to gate the 
supply with a series pnp transistor or p- 
channel FET. This transistor is not need- 
ed if your application can get by with a 
continuous drain of microamps. 

What is the word on ProDOS 
Applewriter? 

There is a brand new version of Apple - 
writer that runs under the ProDOS oper- 
ating system and has bunches of new fea- 
tures. These include faster operation, bet- 
ter compatibility with other ProDos pro- 
grams, easy hard -disk access, a built -in 
send and receive modem, settable screen 
margins for "what you see is what you 
get," spreadsheet editing to 240 columns, 
an optional page /position display, and 
many other improvements and perfor- 
mance upgrades. Best of all, the new ver- 
sion is unlocked, unprotected, and freely 
copyable for any number of backups. 
Even the source code is capturable. 

What's wrong with it? Very little. A 
few parallel printer cards will not work 
properly on first try, notably the Crap- 
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Fig. 5. This micro power regulator circuit draws only 5 microamperes of standby pow- 
er. In operation, it can deliver up to 50 milliamperes to the output load. 

pier and the Pkaso. But I have a free 
patch that cures this. The NULL patch is 
no longer needed, since a E_1 can be sub- 
stituted. The "shortline" problem re- 
mains, but I have another free repair 
patch to overcome it. 

Many people grossly and utterly un- 
derestimate Applewriter. Give it a 
chance, and once you really get into it, 
there is virtually nothing it cannot do in a 
fast and friendly manner. Its greatest 
abilities lie in its being totally program- 

Fig. 6. You can add an external power transistor to boost output to I ampere. 
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Apple Computer 
20525 Mariani Ave. 
Cupertino, CA 95014 
(408) 996-1010 
Applewriter Upgrade 
Box 306 
Hale Moon Bay, CA 94019 
(408) 996-1010 
Bell Industries 
1705 West 4 St. 
Tempe, AZ 85281 

(602) 267-7774 
Intersil 
10710 N. Tantau Ave. 
Cupertino, CA 95014 
(408) 996-5000 

Names and Numbers 

Mark Eyelet & Stamping 
169 Wakelee Rd. 
Wolcott, CT 06716 
(203) 756-8847 
Motorola 
Box 29012 
Phoenix, AZ 85018 
(602) 244 -6900 
OK Industries 
3455 Conner St. 
Bronx, NY 10475 

(212) 994 -66(X) 

Howard W. Sams & Co. 
4300 West 62 St. 
Indianapolis, IN 46206 
(800) 428 -SAMS 
Stalek 
512 N. Main St. 
Orange, CA 92668 
(714) 639 -7810 
Synergetics 
Box 809 
Thatcher, AZ 85552 
(602) 428 -4073 

mable through a companion programming 
language called WPL. Thus, word pro- 
cessing tasks can easily be customized or 
automated in any manner you like. 

Cost of the latest ProDOS version is 

$150 from your local Apple dealer. But, 
there is a $50 upgrade service if you send 
in any older Applewriter first factory disk 
and a manual cover to Applewriter Up- 
grade to obtain it. 

I've even been able to add full micro - 
justifying and proportional- spacing, au- 
thor's keyword indexing, multiple col- 
umns, HIRES dumps, and unique self - 
prompting glossaries to it, along with 
code extensions and many other goodies. 

I have some free Applewriter patches 
available specifically for you. Just ask. I 

also have my own $59.50 sixteen diskette - 
side toolkit that really puts a final polish 
on Applewriter. You can order this di- 
rectly from Synergetics. 

Until next time, keep those cards and 
letters coming! AE 

Need Help? 
Phone or write your hardware hacker ques- 
tions and comments directly to: 

Don Lancaster 
Synergetics 
Box 809 
Thatcher, AZ 85552 
(602) 428 -4073 

REPLACING 
FIVE BELTS AT ONCE 
IS SMARTER THAN 

ONE ATATIME. 
It makes sense for your 
customers. And dollars for 
you. Sooner or later, every 
VCR belt needs replacing. 
And when one goes, the 
others aren't far behind. 
So make the most of it 
with RCA's VCR Belt 
Kits (stock numbers 

199094 and 199095) for RCA, 
Magnavox, Panasonic, Quasar, 

Sylvania, and other VCRs. You'll save customers 
the expense of extra repair trips and make extra 
profit for yourself replacing all the belts at once. 

The smart money's on RCA, for a whole line 
of VCR replacement parts and accessories. See 
your RCA VCR Parts Distributor or for more 
information, write: RCA Distributor and Special 
Products Division, 
Deptford, N.J. 08096- VCR 
2088. Attn: Sales flj' Parts Promotion Services. 
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1110IIf SOFTWARE FOCUS/Ill/IL 

A pair of interesting skill -learning software packages 

By Art Salsberg 

The advantages of using personal com- 
puters to learn new skills are exemplified 
by the two software programs examined 
here. One is a Morse -Code trainer for 
people who wish to develop this skill in 
order to get a radio amateur license, while 
the second is a typing development 
course, "Typing Tutor III." 
"Morse Code Drills" /IBM Personally 
Developed Software /one 5 Va " disk for 
IBM PC, PC XT, PCjr, and compatibles/ 
toll -free 1- 800 -BM -PCSW, $14.95 + 
$2.95 p &h. 
IBM has truly become "personal." First 
came its line of personal computers. Now 
the giant corporation has established 
"Personally Developed Software," a 
low -cost series of software packages de- 
veloped by creative individuals who are 
identified by name and a headshot photo- 
graph in its first catalog, The Directory. 
Among its initial offerings of 36 pro- 
grams is a $14.95 program that teaches a 
user to decode Morse Code. 

To use the program you need an IBM 
personal computer, of course, or a com- 
patible one. A minimum of 128KB of 
memory and one diskette drive are re- 
quired. The program will run with all of 
IBM's disk operating systems, from DOS 
1.10 and later. Either monochrome or 
color video monitors will do just fine. 

The program disk is packaged in a most 
spartan manner. It consists of simply a 
colorful cardboard folder with a pocket 
that holds the disk. No manual accompa- 
nies the disk. It's all in the program and 
brought up on screen when the disk is 
loaded, starting with a menu that gives 
the user a choice of topics to select: Intro- 
duction, Modes, and The Keys You Use. 

Here you will learn that the Morse - 
Code Drills cover practice for alphabeti- 
cal letters, numbers 0 to 9, and some 
punctuation (question mark, comma, pe- 
riod, and slash mark). 

The program offers five modes of in- 
struction. Its "Instruct" mode permits 
you to type up to 10 different characters, 
each of which emits the proper code 
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A typical screen display generated by the Morse Code Drills program. 

sound as the keys are struck. Pressing the 
Enter key, whatever is chosen will be 
sounded repeatedly and the user is sup- 
posed to type the characters he hears. To 
see how you're doing, simply press the 
Enter key again, which will cause the 
screen to display the actual characters 
heard. A Visual Instruct mode displays 
the dot -dash code as well as sounding it 
for every character typed. 

A Drill mode is an Instruct mode that 
enables you to repeat a sequence in ran- 
dom order, while a Test mode generates 
five- character code groups. Finally, a 
Message mode allows you to type a whole 
message with up to 144 characters. The 
Morse Code sound is then generated and 
you type the message along with it, later 
comparing what you did with the actual 
message on- screen. 

Selected keys on the keyboard make 
controlling the system easier. For exam- 
ple, striking a left -arrow key makes the 
code speed slower (minimum 5 wpm), 
while the right -arrow makes it faster (40 
wpm maximum). A down -arrow makes 
the tone lower, while an up -arrow makes 
it higher, all in steps. You don't have to 
leave the program to make these changes. 

Function keys help, too. Striking Fl 
gives you an explanation of the modes 
and keys. F2 starts a code sequence again. 
F9 exits the program. F10 pauses the pro- 
gram while using the drills. Striking an 
Escape key, you are returned to an Op- 
tion Selection Menu. Instruction labels 
are displayed at the bottom of the screen 
for quick reference. 

User Comments 
This is a neat program. The author, Ron- 
ald Pedowitz, did a fine job in writing a 
computer program that is easy to use and 
versatile. It has its shortcomings, though. 

As an example, it does not provide 
guidance on some of the now- accepted 
ways to improve speed. A tyro, studying 
for his novice or tech, might approach 
code -learning by practicing at 5 wpm or 
so instead of attacking things at 10 or 13 

wpm. Happily, though, code below 10 
wpm is sent at 13 wpm, using additional 
spacing between words to get the selected 
speed. Fine for words, but not for charac- 
ter practice. 

Equally important, there is no guid- 
ance provided on which letters should be 
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One option in Typing Tutor III gives you a graphic display of typing speed. 

practiced first. Given the structure of 
Morse Code, it has been concluded that 
learning the vowels first, or practicing let- 
ters in alphabetical order, will likely im- 
pede progress. In fact, there is not even an 
elementary suggestion as to what the code 
minimum or other requirements are to get 
a particular license, who to contact in or- 
der to pursue this, and so on. A lot is tak- 
en for granted. 

It would have been nice, too, to have 
included some Q signals and maybe even 
some code abbreviations. But this is prob- 
ably asking for too much at the price, 
given what software generally sells for. 
Also, this written -in -BASIC program is 

the slowest -loading one I've come across 
in a long time (about 35 seconds). 

Weighing all factors, however, it's a 
pleasure to see some useful software be- 
ing sold at a very reasonable price. Better 
this way than paying an additional $65 for 
some niceties one can make do without. 
One backup copy can be made before 
copy protection takes place. 
Typing Tutor III /Simon & Schuster, 
Inc./For IBM PC, Apple II, Commodore 
C -64 computers /One 5'/a " disk drive and 
64K RAM/$49.95. 

Typing Tutor III's predecessor, Typing 
Tutor II, was a best -seller software pro- 
gram. The newest version is even better. 
A nice screen introductory series walks 
the user through the entire program, a 
sort of software tour. This is cursor se- 
lected when the program is loaded, giving 
a choice of the main menu or the intro. 

Choosing the main menu, the user is 
prompted to type his or her name, which 
will build a permanent record for the typ- 
ist, or leave it blank if you don't want a 
running record. 

The main menu is a full one. You can 
choose practicing typing of alphabet 
keys, keyboard numbers, numeric pad, 
word test, full keyboard test, numbers 
test, standard speed test, a letter "invad- 
ers" test, status report, and even back to 
the introduction screens. 

At the bottom of the screen are four 
symbols: ?, M, G, and Q. They stand for 
help, menu, graph, and quit. An infor- 
mation line to the right guides the user. 

A representation of a keyboard is dis- 
played when training for keyboard alpha- 
bets or numbers, with the random test al- 
phanumerics displayed in reverse. When 
through with each set of letters, punctua- 

tion, and numbers used in the practice 
sessions, your typing speed per minute, 
accuracy percentage, and speed after ac- 
counting for mistakes (deducting five 
words per minute for each one) are 
shown. Each "lesson" consists of two 
sets of four keys in random order. You 
can get progress reports any time by 
pressing the Escape key. At the end of 
each lession, reversed keys on the dia- 
gram indicate that these are your "fast" 
keys. You can also change parameters: 
sound on or off, words per minute refer- 
ence, number of lesson repetitions, and 
number of test lines used when testing 
yourself with words instead of letters. 

Choosing the graph option, you have a 
choice of seeing a graphic representation 
of how fast you type each character or 
your accuracy percentage for each one. 
This provides the user with a marvelous 
opportunity to know and practice typing 
giving him trouble. The program itself, 
however, continually monitors user re- 
sponse speed to each key, storing this in- 
formation and automatically creating les- 
sons to strengthen typing skill for the 
"weak" letters. 

A typing game has been added to Typ- 
ing Tutor III that's based on the well - 
known "Space Invaders" arcade game. 
Here, letters appear to fall down from the 
screen's top. If you type the correct letter, 
the falling letter -bombs are destroyed; if 
not, the letters chip away at land at the 
bottom of the screen. Once in a while a 
series of three letters are contained in the 
falling missile; ' typing them correctly 
gives you bonus points. This is a good 
change of pace. Using a monochrome 
IBM video monitor, however, makes it 
difficult to see the three -letter bombs 
since the monitor's longer -persistance 
screen causes blurring. 

The program seems to have covered all 
bases for helping you to increase typing 
skill, down to an audible beep when you 
make a typing mistake. Highly recom- 
mended for anyone who wishes to learn 
how to type or to increase typing speed. 
The price of the copyable program is 

right, too. RE 
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WJllll/ COMMUNICATIONS U111111 
Warm- Weather Scanning 

By Tom Kneitel, K2AES 

Don't forget to take that hand -held 
scanner along with you on your vacation 
or that long weekend, even on your Sun- 
day drives to the mountains or seashore. 
There's lots of behind -the -scenes activity 
going on that you can hear to place you 
closer to your surroundings. 

For instance, if you're heading towards 
any of our many National Parks, the park 
transportation systems (usually buses) 
operate on 40.07 and 40.21 MHz. Other 
types of operation at the various National 
Parks turn up on assorted frequencies 
that differ from facility to facility, but are 
usually drawn from the following fre- 
quencies: 162.615, 163.075, 163.125, 
164.175, 164.20, 164.25, 164.425, 
164.475, 164.55, 164.725, 164.80, 
164.985, 165.315, 165.415, 165.925, 
165.975, 166.30, 166.325, 166.35, and 
166.375 MHz. There are other frequen- 
cies, but these seem to be in heaviest use. 

Communications of the U.S. Fish and 
Wildlife Service always take place on 
34.81 and 34.83 MHz. These are especial- 
ly active in the areas surrounding Nation- 
al Wildlife Refuges and at National Fish 
Hatcheries. 

Frequencies used by the nation's rail- 
ways are in the band that lies between 
160.215 and 161.565 MHz, but lost in the 
shuffle are frequencies used by long -dis- 
tance buses. It's a great and inexpensive 
way to travel, but eventually you get a bit 
bored with watching the trucks passing 
you on the Interstates. Nobody seems to 
know it, but these buses have their own 
special frequencies set aside for their own 
use. They are: 43.70, 43.72, 43.74, 43.76, 
43.78, 43.80, 43.82, and 43.84 MHz. 

While on the subject of "getting 
there," let's not forget the most popular 
method of long -distance transportation, 
the airlines. Without getting into the 
highly complex air /ground communica- 
tions systems used by the airlines, it will 
probably be of interest to you to know 
about the airport operations frequencies 
used by the major airlines. 

Bearcat Five -Six scanner. 

These frequencies are used by low - 
power base and mobile (including hand- 
held) units. By monitoring this group of 
stations you can get all sorts of inside in- 
formation on security problems, find out 
the real reasons for arrival /departure de- 
lays and cancellations, baggage foul -ups, 
passenger complaints, and the like. Each 
airline has its own little communications 
system; some of the more popular fre- 
quencies used for this purpose include: 

Air France: 460.70, 460.775 MHz 
American Airlines: 460.675, 460.725, 
460.775, 460.80, 460.875, 460.9125 
MHz 
Avianca: 460.80 MHz 
Continental Airlines: 460.65, 460.70, 
460.85 MHz 
Delta Airlines: 460.70, 460.80, 460.825, 
460.875 MHz 
Eastern Airlines: 460.65, 460.75, 
460.85 MHz 

KLM Royal Dutch Airlines: 460.65 
MHz 
Lufthansa Airlines: 460.775, 460.80, 
460.825 MHz 
Northwest Orient Airlines: 460.65, 
460.675, 460.80, 460.85, 460.875 MHz 
Ozark Airlines: 460.675, 460.70, 
460.725, 460.85, 460.9625 MHz 
Pacific South Western Airlines: 460.65, 
460.80, 460.825, 460.875 MHz 
Pan American World Airways: 460.65, 
460.775, 460.85, 460.9625 MHz 
People Express: 460.75, 460.85 MHz 
Piedmont Airlines: 460.65, 460.775, 
460.80, 460.85, 460.875 MHz 
Republic Airlines: 460.80, 460.825, 
460.875 MHz 
SAS Scandinavian: 460.80 MHz 
Seaboard World Airways: 460.85 MHz 
Southwest Airlines: 460.675, 460.80 
MHz 
TWA: 460.675 MHz 
United Airlines: 460.675, 460.725, 
460.825, 460.875 MHz 
USAir: 460.65, 460.70, 460.875 MHz 
Western Airlines: 460.65, 460.75, 
460.85 MHz 
If you like to drive into the boonies 

you're sure to pass one or more small air- 
ports catering to private pilots flying 
small aircraft. Be sure to bring along your 
scanner. It's great fun to sit at the end of 
the runway and monitor the pilot chatter. 
This usually takes place on 122.7, 122.8, 
and 122.9 MHz. Helicopter landing areas 
offer communications on 123.05 and 
123.075 MHz. 

Nice weather is the time of the year for 
air exhibits, shows and races. Fire up your 
scanner on 122.9, 123.1, 123.3 and 123.5 
MHz to hear this activity. Hot -air bal- 
loons like to use 151.625 MHz. The big- 
gest balloon of all, the Goodyear Blimp, 
operates on 132.0 and 161.64 MHz. 

Let's also keep in mind those days at 
the seashore. They also offer their own 
listening excitement. You don't have to 
own a boat to get in on the action. Put 
your scanner on 156.80 and 157.10 MHz 
and you'll hear plenty of activity, includ- 
ing the Coast Guard working boat owners 
with various problems ranging from emp- 

76 / MODERN ELECTRONICS / May 1985 

ru 

www.americanradiohistory.com

www.americanradiohistory.com


ty fuel tanks to discovering hitherto 
unknown sandbars. 

Small boat "skippers" also have their 
favorite channels for chit -chat, and 
sometimes it's quite entertaining. Take a 
listen on 156.425, 156.475, 156.525, 
156.575, 156.625, and 156.925 MHz for 
this type of activity. 

Lots of folks head for America's great 
gambling Meccas for their vacations - 
Atlantic City, Las Vegas, Reno. A scan- 
ner in one of these cities of gold lets you 
listen on the operations of the glitter 
merchants. Some of the fabulous spots in 
these famed tourist areas are shown in Ta- 
ble 1. If you visit these areas and leave 

your hand -held scanner at home, you'll 
be missing plenty! 

Professional sports teams often make 
use of two -way communications. While 
you're in the grandstands, hopefully you 
can manage to hold your scanner in one 
hand while you balance a hot dog and 
drink in the other. It will be well worth 
your while to master the technique. You 
can hear owners yelling at managers, 
managers yelling at coaches, and all sorts 
of other colorful happenings. Much of 
this communication takes place on 154.57 
and 154.60 MHz, and those are good fre- 
quencies to check out in lieu of specific 
data on your favorite team. 

A listing of some of the more popular 
professional sports frequencies is given in 
Table 2. Have a ball! 

What with jogging, hiking, and back- 
packing so popular, you may want to do 
all of your exercising by opening up your 
hammock and resting on your, er, laurels 
with your scanner propped up on your 
chest. With this configuration you can 
tune in on the favorite frequencies used 
by the nation's health, fresh air, and gra- 
nola freaks. Just listening to these people 
enjoying themselves is actually invigorat- 
ing. Listen on 49.830, 49.845, 49.875 and 
49.890 MHz. 

If you've got the capability to monitor 

Table I- Glitter Resort & Casino Monitoring 

Atlantic City, NJ 461.10 Silver Nugget Casino 464.25 Riverboat Casino 
462.80 MHz Bally's Park Place 461.20 Imperial Palace 464.375 Holiday Inn 
462.875 Claridge Hotel 461.275 La Concha Hotel 464.625 Dunes Hotel 
463.2125 Sands Hotel & Casino 461.325 Flamingo Capri Hotel 464.85 Maxim Hotel 
463.60 Bally's Park Place 461.425 California Hotel & Casino 464.925 Shenandoah Hotel 
464.075 Resorts International 461.675 Tropicana Club 464.95 Hotel Riviera 
464.10 Bally's Park Place 461.75 Hotel Golden Nugget 465.00 Landmark Hotel 
464.125 Golden Nugget 461.775 Caesars Palace 
464.275 Resorts International 461.925 Hotel Conquistador Reno, NV 
464.675 Resorts International 461.45 Caesars World 151.775 MHz El Dorado Hotel 
464.725 Ramada Inn 462.00 Golden Nugget 151.805 Harrah's 

462.15 Four Queens Hotel 151.955 Maples Casino 
462.85 Hotel Sundance 154.515 Ramada Inn & Casino 

Las Vegas, NV Las Vegas Hilton 154.625 Ramada Inn & Casino 
35.08 MHz Las Vegas Hilton 462.875 Fremont Hotel 157.74 Harrah's 
151.715 Nob Hill Casino Riviera Hotel 461.225 The Grand 
151.745 Hotel Riviera Golden Gate Casino 461.25 Circus Circus 

El Cortez Hotel 463.325 Las Vegas Hilton 461.30 Plaza Hotel 
Circus Manor 463.375 Las Vegas Hilton 461.525 Harold's Club 
Lotus Inn Union Plaza Hotel 461.85 Reno Hilton 

151.775 Horseshoe Inn 463.40 Caesars Palace Sahara Reno 
Hotel Frontier 463.475 Holiday Inn 462.05 Peppermill Casino 

151.865 20th Century Hotel Western Hotel & Casino Riverside Hotel 
Treasury Hotel 463.775 Castaways Casino 462.175 Comstock Hotel 

151.895 Circus Manor Silver Slipper 462.775 Reno Hilton 
151.925 Circus Circus Hotel Castaways 462.80 Reno Hilton 
151.955 Bali Hai Hotel 463.825 MGM Grand 462.875 Peppermill Casino 
154.515 Aladdin Hotel 463.90 Showboat Hotel Harold's Club 
158.46 Caesars World 464.025 Mint Hotel 463.25 Circus Circus 
451.60 MGM Grand The Inn At Las Vegas 464.375 Holiday Inn 
451.70 Caesars Palace Royal Inn 464.60 Harrah's 
461.05 Horseshoe Club Mint Hotel 464.925 Onslow Hotel & Casino 
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What can you do 
Just about 

CIE can show you how. 
Computer technology. Satellite comrrunicaions. 
Cable television. Cellular radio. Digital electronics. 
Robotics. Just a few cf the hottest career areas 
in electronics. The ores 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 ca -eer in 
any of them? By leaning the basic electronics 
theory and principles of how they work from CIE. 

Join a leader. 
Leading the world ir, specialized electrorics train- 
ing, CIE is the largest school of its kini wth over 
25,000 students at hone and abroad. And with 
over 50 years of experience teachirg electronics 
to thousands of men ELnd 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 Electrorics -a 
comprehensive program that prepares you for 
advanced electronics careers. 

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

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

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

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

C1 Please send me your CIE Off -Campus Studies Catalog, 
including details about the Associate Degree program. 
I understand there is no cost for the catalog and a CIE 
representative may call, but there is no obligation. 

Print Name 

Address Apt. No 

City State Zip 

Age Area Code /Phone No / 

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

[ =7 Veteran C I Active Duty 

MAIL TODAY! MO-32 
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Table 2- Selected Pro -Sports Frequencies 

COMMUNICATIONS . . . 

Atlanta Braves 
Boston Red Sox 
Cincinnati Reds 
Cleveland Indians 

462.575, 463.325, 467.575 MHz 
463.325, 464.075 MHz 
462.175, 467.175 MHz 
154.515 MHz 

Darlington Raceway (GA) 464.50, 469.50 MHz 
Daytona Int'l. Speedway (FL) 154.515, 154.54, 464.775, 464.90, 469.775 MI-1/ 
Indianapolis Colts 151.715, 154.60 MHz 
Indianapolis Speedway (IN) 154.60 MHz 
Kansas City Chiefs 464.775, 469.775 MHz 
Los Angeles Dodgers 154.57 MHz 
Madison Square Garden (NY) 154.60 MHz 
Milwaukee Brewers 151.625, 151.805 MHz 
Minnesota Vikings 151.955 MHz 
NASCAR races 464.50, 469.50 MHz 
Professional Golf Assn. 464.55 MHz 
Riverside [nt'I. Speedway (CA) 154.54 MHz 
Road America (WI) 464.375, 464.525, 469.525 MHz 
San Francisco Giants 151.805 MHz 
Spectrum Stadium (PA) 154.60 MHz 
Sports Car Club of America 151.625 MHz 
Texas Rangers Baseball 464.5375 MHz 
The Omni (GA) 464.375 MHz 
U.S. Auto Club 151.625, 151.655 MHz 
Washington Capitals 467.80 MHz 
Watkins Glen Raceway (NY) 155.295, 155.34 MHz 

CB frequencies, Channel 19 (27.185 MHz) 
is where to listen for America on the roll; 
it's the channel used on all Interstates and 
major highways. Channel 13 (27.115 
MHz) is in wide use by owners of recrea- 
tional vehicles (also known as RV's) and 
all manner of off -the -road vehicles. 

As you can see, there's much to moni- 
tor while taking time out for relaxation 
and recreation. Of course, you have to 
have the scanner to accomplish the feat of 
listening while you're taking a holiday. 

Hand -held scanners come in several va- 
rieties, most notably the keyboard pro- 
grammable type and the kind that re- 
quires plug -in crystals. Keyboard pro - 
grammables are state -of- the -art hard- 
ware, though they are more expensive 
than the type that requires that you ob- 
tain plug -in crystals. On the other hand, 
with a programmable unit you don't have 
to buy any crystals, or wait for them to be 

custom made if they're out of stock, and 
you can monitor any frequency you de- 
sire on a moment's notice. Still, there's 
much to be said for the crystal- controlled 
scanner, not the least of which is the rela- 
tively inexpensive price of these units. 

Let's take a quick look at some of the 
hand -held scanners presently available. 

The Uniden Bearcat 100 is the original 
keyboard programmable hand -held. It 
covers the low /high /uhf /uhf -T bands 
and can be programmed for 16 channels 
at a clip. Nice features include LCD fre- 
quency readout and frequency search. 

The Regency HX1000 is a new hand- 
held that's fully keyboard programmable 
and will accommodate 30 channels at one 
time. A nice die -cast aluminum chassis 
gives it a ruggedized outlook on life. A 
backup lithium battery saves memory for 
two years if you forget to recharge the 
nickel- cadmium cells. 

The Regency HX650 is a plug -in crystal 
design hand -held, which is one of the 
smallest units ever. New advanced cir- 
cuitry using sophisticated chips really 
gave Regency a handle on the mini -cir- 
cuitry in this receiver. Covers all public 
service bands between 30 and 512 MHz; 
operates from four AAA -size NiCd cells. 
Receives any 5 channels. 

For those who are intrigued by the new 
800- to 950 -MHz band, there's also the 
new Regency HX2000 hand -held, which 
also receives all other regular scanner fre- 
quencies (including the 118 -to -136 -MHz 
vhf aero band). This is a keyboard pro- 
grammable unit which offers 20- channel 
operation. Operates from batteries, also 
from 117 volts ac (without an external 
power converter). 

Radio Shack's Realistic PRO -30 is a 16- 

channel keyboard programmable hand- 
held which covers the standard public 
safety bands plus the aircraft band and 
the 6 -meter ham band. Operates from six 
size AA batteries, plus four silver -oxide 
cells in its memory-saver circuitry. 

The Uniden Bearcat FIVE -SIX is a 
crystal controlled, hand -held that moni- 
tors any 6 channels in the standard public 
service bands. A really nice little unit that 
has LEDs to show you which channel 
you're receiving. 

The Fanon 6HL Uis a small six -channel 
crystal controlled hand -held scanner that 
covers the standard public safety bands. 
A nice little economical receiver that will 
fit in your jacket pocket and weighs a 
mere 7'/ ounces. 

As you can see, there's a wide selection 
of hand -held scanners. Depending upon 
what you're looking for, and how care- 
fully you shop, you can expect to spend 
anywhere from about $80 to approxi- 
mately $360 for a handful of scanner. 

Even if you aren't especially interested 
in listening in on the behind -the -scenes 
action, surely the ability to tune in the Na- 
tional Weather Service forecasts (primar- 
ily on 162.40, 162.475 and 162.55 MHz 
around the nation) will give your outdoor 
activities a new, exciting dimension. AB 
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NE NEW LITERATURE 11111M1111111 

Computer Protection Guide /catalog. 
Electronic Specialists is offering a 

40 -page color catalog that describes such 
power -line problems as noise and high - 
voltage spikes and the damaging and dis- 
ruptive effects they can have on micro- 
computers. Typical computing problems 
and suggested solutions are included. The 
publication then lists and describes hun- 
dreds of protective and interference -cure 
products. For a free copy of Catalog No. 
851, write to: Electronic Specialists, Inc., 
171 S. Main St., P.O. Box 389, Natick, 
MA 01760. 
Soldering /Desoldering Catalog. A full - 
color short -form catalog that describes a 
complete line of soldering and desolder- 
ing tools and accessories for the electron- 
ics workbench is available from OK In- 
dustries. The eight -page catalog contains 
complete descriptions and specifications 
for an array of soldering and desoldering 
irons, guns, pumps and stations and in- 
cludes descriptions of such useful acces- 
sories as a soldering aid kit, pc board 
holders, and a smoke absorber to help 
dissipate fumes. For a free copy of the 

"Solder/Desolder" catalog, write to: 
Customer Service, OK Industries, 3455 

Conner St., Bronx, NY 10475. 

New Heathldt Catalog. It is time once 
again for you to get a new edition of the 
Heath catalog, if you are not already on 
the company's mailing list. Highlighted 
and fully described in the latest catalog 
are more than 400 products ranging from 
hi -fi to TV /video to general electronics 
equipment; test equipment; communica- 
tions gear; computers and software; and 
much more. Many of the electronic prod- 
ucts listed and fully described are in mon- 
ey- saving kit form. This is a do- not -miss 
catalog for the electronics hobbyist. You 
can obtain a free copy by writing to: 
Heath Co., Dept. 150- 465ME, Benton 
Harbor, MI 49022. 

Get A Modem Pamphlet. Multi -Tech has 
a pamphlet for computer owners who do 
not as yet have a modem and for prospec- 
tive computer buyers. It briefly explains 
the benefits to the computer user of own- 
ing and using a modem for communica- 

tion with other computers, databases, 
banking and bulletin boards. For a free 
copy of the "Extend Your Computer .. . 

Get A Modem" pamphlet, write to: Mul- 
ti -Tech Systems, Inc., 82 Second Ave 
S.E., New Brighton, MN 55112. 
CMOS /NMOS Special Functions Data 
Manual. Motorola has just published the 
CMOS /NMOS Special Functions Data 
Manual that provides complete specifica- 
tions and applications information for 
more than 60 special function VLSI inte- 
grated circuits available from the com- 
pany. The Manual consists of 11 chap- 
ters, each covering a different family of 
devices (CMOS ADCs /DACs, CMOS 
decoder /display drivers, CMOS opera - 
tional amplifiers /comparators, etc.). 
Provided is the latest technical data for 
the design engineer, including extensive 
data sheets with pinouts, block diagrams, 
electrical characteristics, and testing and 
applications information. You can ob- 
tain a copy by sending $1.60 for book No. 
DL130 to: Motorola Literature Distribu- 
tion Center, Broadway Bldg. No. 1, 616 
W. 24 St., Tempe, AZ 85282. 

QUALITY COMPONENTS - NOT MAIL ORDER "SECONDS" 

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

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

11055 24 4 98 54.35 53.90 
1105e 25 515 450 4.05 
11057 40 6 Et 5.95 5.35 
11058 64 12 02 10.50 9.45 

1C41OOLERS- from 
UNITRACK' essrpate 

e,zwansmheatpom 

and 
yoduc'n I nper i4e w a1 

nr peA,m.nee 
IC homer on n - 

neat boedeomtoP 
ántemmlCano sciwted Wont snake looser 

WILD ROVER 
Touch swpch capsule Operating 
motion is 005 
Of a levered arm E.l emery last on 

oft with lo 
w 

noise Normally ollen and 
ated 1 5 VAGI 6 amp.30 mullinhm re 

slstance- 615 radius by 160 thick 

Stock No. 1 -9 10 8 Up 
12098 11.42 11.28 

SCREW MACHINED SOCKET 
PINS, loose. packaged in bags of 1 

1130 Stock No 113101, solder tall 
1113 gold collet tin Stock e 
11311 
gold 

ecue wrap with gold [Duel sle is 
gold shell , J 

stock -r - .. or 

No Description I Bag 5 6f. I O Bag. 
11310 BagÑ1103 

bit pros s 4.95 S 445 53.95 hall 
=1,41;m4 11.95 10.75 9.50 a.... 

3 X 4 Elastomeric Keyboards 
Each kepc yboard has a p 
board. lastomenc pad 
with contacts, ABS 
bodies and double shot 
molded keys Ua% toting : Bee i. 
12 VDC @ 20mA 
Contact Rea: less than St ck operating x 

500 
10 m 

Bounce: less 
1 Net 1 0'400 2 St 5mm 

54.95 {.1.50 
than 00+409 1. 3.95 360 

SUB CUB I and SUB 6 Digit LSI Counter Modules with LCD Readouts 
CUB II are high and Associated Stock No. Description Price 
quality, complete LSI 51070 Complete Function 545.00 Counter Modules with Mounting Assemblies Evaluation Kit 
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 variable f requency 
oscillator to supply 
train of count pulses. 
Stock No 51070 has 
LATCH. RESET and 
TEST functions (3 
buttons) P C board 
unplugs for bread- 

SUB CUB II board work. 

6E2;95 

51071 

51072 

51073 

51074 

51075 

(includes batteries 
but does not include 
display counter) 
Mounting PC. Board 
only 
SUB -CUB 1 display 
counter module only 
SUB -CUB II display 
counter module only 
Panel Bezel 
Evaluation Kit for 
SUB -CUB II (does not 
include SUB -CUB II 

counter module) 
DATA SHEET 

7.50 

18.00 

24.00 

12.00 

.25 

The Battery Just Wrap' Tool 
New battery Powered tool wraps insulated 
wire around 025 square posts without need 
for pre-cutting and pre- stripping Complete 

I h let and 1000 30 AWG wire 
s. Stock No Description Pope 

+3340 Barre, lust -wrap tool with bit 
O 100030 AWG wire 559.95 

13341 Replacement bit 10.35 
13342 100 It P replacement wire 7.54 
1334, 1001, white replacement wire 7.54 
13344 '0011 yellow replacement wire 7 -54 
13345 í00o red replacement wire 7.54 

OK MACHINE AND TOOL -1--i IC INSERTION/ 
-e. EXTRACTION KIT 

Includes 01P IC extractors and 
sorters to accommodate all ICs 

Porn 14 to 40 pins. Tools that 
engage conductive surfaces are 
CMOS safe and includo ground- 
ing yac °7709Np $41 .34 

MICRO Charts - colorful 8'n" x , 3 
r t, charts ellminate the need to % -- 
stumble through manuals and sir 
sum an s Fully decoded nstanl yr9U 

ms - totally Comprehensive gives 
pin outs. cycle times. by notes. etc.. etc 
Stock No. Refere a 'w tt 
2310 ZOO COP 

1 80130A/50854 
95 

2 
012 6502185% %I 5.95 

23013 0045 and re.tives 
5 95 23014 54/7400 TTL Pututs 
5 95 

5 95 s Basic Algorithms 
5 95 2ió15 130136/80905 

- 23017 How to sneralite from a sample 
5 

95 

SINGLE ROW ^'., ,q 
SOCKETS 

Send Si .00 postage and handling 
for FREE COMPLETE CATALOG 
which Includes Coupon for 51.00 OFF purchase. 

TI WIRE 
WRAP 
SOCKETS 
Tin plated 
phosphor bronze 
contact -3 wrap 
Stock 
No. No Pins 

11301 8 5.40 
11302 14 .59 
11303 18 .64 
11304 18 .73 
11305 20 .99 
11306 22 1.12 
11307 24 1.25 
11308 28 1.52 
11309 40 2.05 

Strip of 25 collet sockets /pins - 
mount odd -center components 
easily. Gold plated contacts. 

Bom styles beak Stock No. 1 -24 25 50 
number able to any 10240 $1.70 $1.50 $1.30 

of contact positlo s 

wanted 

SINTE 

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

Stock No. 1 -99 100 500 1000 
10850 $1.09 $.90 S.82 5.72 

PIN FORMING TOOL 
puts IC's on their 

` 
z1 

true row to row 1, 

spacing. One side Is 

for 300 centers. Flip tool ONE TOOL DOES 
over f or devices 8thru 40 PINS! 
600 centers. Put device 

in tool and squeeze. Stock No. Price 

Hand Tool 11059 512.95 
NEW! ANTI- STATIC MODEL 10200 $14.95 

SOCKET WRAP ID 

Dip sockersrzed plastic panels 
with numbered holes m pin IOCe 

tiOns 5112 onto socket before 
Wire rapping to dent pins 
Also write On Ihem for iocat ton 
IC part number. function etc 

3les h ,n,a1 wire wrapping 
iroubOUbles hooling and repair 

51 .95 per pack 

C28 8th St., Box 410 
CO. Frenchtown. 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 Stock No. Price 
dead. 22300 521.95 

100 
-499 500 
5.36 $.30 

.45 

.48 .58 
.66 
.90 

1.02 
1.14 
1.38 
1.86 

.55 
.75 
.85 
.95 

1.15 

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

No- No Pins 1-2425-99 999 
11201 a S.10 S.09 5.08 
11202 
11203 
t1204 
11205 
11208 
11207 
11206 
11209 

14 .14 .13 .12 
18 .16 .15 .14 
18 .18 .17 .15 
20 .20 .18 .16 
22 .22 .20 .18 
24 .24 .22 .20 
28 .28 .26 .25 
ao .40 .37 .33 

Single Digit Displays - Common 
Cathode 
Stock 
No. Color 1 100 
12082 Red 51.12 S .99 
12085 Green 1.84 1.63 
12087 Yellow 1.92 1.70 
12089 Orange 2.08 1.84 

RIgh1 Angle Socket for Above 
Displays 

Stock 
No 1 100 
11010 51.245.99 

.f.B:B.B 
Stock No. 47005 rk 

47005 
47006 

Stock No. 47006 47007 

OPTEL LCD's with pins 

B.B:B.B 
Description 1 10 
3'o dig 5 S 5.95$ 5.50 
4 dig, 5 5.95 5.50 
4 dig. 7 11.90 11.00 

BB:B B Stock No. 47007 

Scotchflex° Breadboard 
Systems Basic kit 

omes with 24 
venous Dual Sockets. 
40 various Plug 
Strips, wire and tools. 
Kit can be used with 
any of the six boards. 

Stock No. Description 
03500 Basic Kit 
03511 Basic board: 4 5 x 5 5 
03506 Intel SBC'8010Board. 12 x 6 75 
03507 Motorola M-6800 Board. 9.75 x 6 
03508 S -100 Board, 10 s 5.3 
03509 Z-80 Board, 7 7 x 7 5 
03510 Eurocard Board. 6.3 x 3 9 

TOLL 800 -526 -5960 

Price 
579.95 

19.50 
64.95 
42.95 
36.95 
39.95 
21.95 

we accept VISA. MC. 
C O.0.. CHECK. or M 

SHIPPING CHARGES - 
. - 53.00 

FREE in NJ (201) 996 -4093 overOS25 

O ta 

?555.00 

8 
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PRODUCT EVALUATIONS .. 
AT&T's Model 4000 continued 

used with AT &T's 6300, IBM PC/ 
XT /Portable, Compaq and Compaq 
Plus, and fully compatible comput- 
ers. Thus, it requires using appropri- 
ate disk operating systems: PC -DOS 
or MS -DOS, versions 2.0 or later. At 
least 128K of RAM is needed for any 
of these computers, which is par for 
the course. 

The software allows storing and 
automatic dialing of up to 30 tele- 
phone numbers, each one with a 32- 
character dialing buffer. Further- 
more, communication parameters 
initially set for each phone number 
listed are automatically utilized when 
the number is selected from a dis- 
played directory. 

Additionally, the software gener- 
ates a Call History Log with a record 
of date, time, call duration, tele- 
phone number and baud rate of all 
calls made and received. Further- 
more, it automatically detects the 
presence of a color -graphics boards 
and self -tests the 4000 quickly when 
it's first turned on. If there is a prob- 
lem with the modem, you'll be alert- 
ed to it on- screen. Testing it with a 
miswired RS -232 connector, the pro- 
gram certainly caught the problem. 
Correcting this, we were greeted with 
a user -friendly screen of parameter 
setting options. Then pressing func- 
tion key F10 invokes the main menu. 

Options are available for adjusting 
foreground and background color 
when using a color board, uploading 
and downloading programs, sending 
output to a printer, recording the 
communications session for later 
editing, and even changing modem 
parameters. 

In the auto -answer mode, you can 
call another SoftCall- controlled 
Model 4000 and leave mail. More- 
over, if you arranged to know a re- 
mote unit's password, you can ma- 
nipulate files and commands from 

Terminal Settings 

Fl - Serial Port 
F2- Speaker 
F3- Dialing Method 
F4- Dialing Delay 
F5- Wait for Data 
F6 -Data Loss Delay .. 

CALL PROGRESS 
PULSE 

2 seconds 
30 seconds 

I second 

FI: Serial Port 

F3: Dialing Method 

F2: Speaker 
F4: Dialing Delay 

F5: Wait for Data 
F7: Foreground Color 

-I F9: Help 

F6: Data Loss Delay j 
F8: Background Color 

F10: To Main Menu 

Tue Jan I 00:00 Use Function Keys to make a selection. 

within the SoftCall program as if you 
were at the console. Be sure not to 
write -protect the disk since the pro- 
gram creates directory, log -in, call- 
ing log and message files on the pro- 
gram disk. Protocols XON /XOFF 
or XMODEM can be used with a re- 
mote source. 

User Comments 
AT &T's Model 4000 modem, used 
with its SoftCall communications 
software, is the easiest intelligent mo- 
dem we've used. Everything is soft- 
ware controlled, made easy as pie 
with clear menu choices and full use 
of the computer's function keys. 
There are a few shortcomings, 
though, as follows. 

When in the Auto -Answer mode, 
it will detect data coming in at a 1200 - 
or 75 -to -300 -baud rate. If your baud 
rate is not properly set, however, the 
unit will not automatically reset 
them. Instead, a screen message 
warns: "CONNECTED -BAUD RATE 
MISMATCH ". You are then expected 
to manually reset the rate. In turn, if 
you are calling a 300 -baud system 
while set at 1200 baud, you won't be 
able to make the connection until you 
reset to 1200 baud and then redial. 

There is a host of built -in diagnos- 
tic tests that overjoyed us. But other 
than two tests, they're not really 

built -in ones so much as they are rou- 
tines used to allow the unit to be inter- 
connected with remote systems. 

We don't like the use of the phone 
connector for supplying power to the 
modem. As shown in an accompany- 
ing illustration, the connector uses 
pin 22 for Ring Indication in the 
Auto -Answer mode, as well as the 
standard pins 2 through 8 and 20. 
Consequently, you cannot modify 
connections should you use some 
other communications software pro- 
grams in this mode. 

Aside from the foregoing, which 
most people will consider to be minor 
sins unless you're a heavy Auto -An- 
swer person, it is not Hayes- compat- 
ible! Just as AT &T established a host 
of de facto phone -line data standards 
long ago, Hayes Microcomputer 
Products established a set of soft- 
ware commands with its Smartmo- 
dem products that most software 
makers follow. (Hayes software 
commands start with "AT," so 
you'll often see the phrase AT -com- 
patible used.) Too bad. This locks 
one out of using a common feature of 
popular desk -organizer software, 
such as "SideKick," to automatical- 
ly dial a number in the latter's tele- 
phone directory when in the middle 
of an applications program. 

Nonetheless, the AT &T modem is 
enhanced beyond expectation when 
SoftCall is used. Essentially, though, 
this is the software package you'll 
likely to be limited to, though we 
used both Crosstalk and PC -Talk 
with some adjustment of control - 
code sequences. If it fits your bill, 
you'll get a truly great combination 
here that's more than a match for 
Hayes -compatibles. This is an im- 
portant "if," however. -Charles 
Rubenstein NE 
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Booming World of Electronics (from page 29) 

for $30. Sharp also introduced a 
blood -pressure monitor with print- 
out, logging date and time. An LCD 
display on the MB -371H shows sys- 
tolic and diastolic blood pressure. 

TTC's "Hearoid" robot marks 
what's claimed to be the world's first 
robot to be operated by remote voice - 
recognition technology. The ma- 
chine recognizes 12 different voice 
commands, placing voiceprints in 
memory. It has a trigger- activated 
grasping hand, serving tray, built -in 
battery with charger, programmable 
digital clock and built -in cassette - 
tape entertainment center. Voice 
command can make it move forward 
and backward, make right and left 
turns, blink headlights, control the 
cassette deck, and is said to be pro- 
grammable for such chores as carry- 
ing objects with its hand, lighting the 
way at night, etc. Price is $400. 

A smidgen more into the future. 
Sony sneak -previewed its first digital 
TV model. In addition to digitally 
handling TV video and audio signal 
processing, it has a host of other 
functions. These include using the 
TV set as an electronic memo pad for 
storing information and for pro- 
gramming instructions for automatic 
turn -on and off and channel block- 
ing. Called the "Home Management 
Helper," the system uses an alpha- 
numeric control pad that can call up a 
variety of programs such as appoint- 
ments, birthdays, etc. The 25 " sys- 
tem is scheduled to be sold sometime 
later this year. 

Even farther into the electronic/ 
computer future was Mitsubishi's 
House of Tomorrow. The company 
presented an automated house that 
can accept a variety of commands 
that it automatically performs. By 

entering code with any pushbutton 
telephone, the system is designed to 
automatically turn on or off lights, 
control air conditioning, start din- 
ner, talk to anyone with a synthesized 
voice, and so on. It'll give the owner a 
hard -copy photograph of anyone 
who rang your doorbell, printed out 
through its video security /printer 
system. Moreover, a near -infrared 
Picture -Phone Sentry allows viewing 
on its video monitor even in near -to- 
tal darkness. The digital TV itself can 
be set up with nine "windows" si- 
multaneously on the screen. Add 
fire, gas, and buglar sensors, elec- 
tronic shopping, electronic newspa- 
per, etc., and you've got what Mitsu- 
bishi thinks is only a year or two 
down the road. 

For right now and for tomorrow, 
this latest Consumer Electronics 
Show was demonstrably a big hit ./if 

Computer problems? 

DON'T BLAME 
THE SOFTWARE! 

Pat. 

Isolators prevent: 
# 4,259,705 

CPU/printer /disk interaction 
Lightning or spike damage 
AC power line disturbances 
RFI -EMI interference 

Commercial Grade Isolators 
ISO -1 3 Isolated Sockets 
I50-2 2 Isolated Socket Banks, 6 Sockets 

Industrial Grade Isolators 
150 -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 $180.95 

Circuit Breaker, any model (Add -CB) Add $ 11.00 

Remote Switch, any model (Add -RS) Add 

$ 81.95 
$ 81.95 

$122.95 
$- -22.95 

$21.3.95 

$ 20.00 

Electronic Specialists, Inc. 
171 S. Main St., Box 389, Natick, Mass. 01760 (817) 655-1532 

Toll Free Order Desk 1-800-225-4876 
MasterCard, VISA, American Express 
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The micro 
soldering station 
that's temperature 
adjustable 

compact station is adjustable 
between 500° and 700 °F 
perfect production tool for 
micro circuits and fine 
manufacturing 
grounded tip; 3 -wire 
grounded power cord 
includes 1 /2 -oz. 
iron, tip, sponge 
and stand 
replacement tips 
available in a wide 
range of sizes, 
styles and materials 

ISOfTIP 7470 

WAHL CLIPPER CORPORATION 
2902 Locust Street Sterling, IL 61081 (815) 625 -6525 
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46 CHANNEL VHF TO UHF CATV /VCR CHANNEL CONVERTER 

NEW!! Wdh Built In Amplifier and Fine Tuning 
Convene cable TV-Mid ana Superband 
Channels to be received on your TV/VCR's 
Standard UHF channels. 
Designed to enhance VCR units and cable 
add one. 

Convenient line tuning control mrmIta adjust. 
ment without special tools ...divers. 
Built In Amplifier for UHF gain of 5 to88V 
Channel conversion chart on top of unit. 
Easy hookup and excellent performance. 

OMI MOde13840 ourprmes32.95e. 
Vernon. '28.95.. 

glInmegoo ............. 

nth we *ea M ea* We 
oboe it rem aper tea Lobe o 

STsmenamm.e.mo 7- ELEMENT 

75 OHM UHF VAGI ANTENNAS 

12 db CIAIN 

Specify Channel 

'9.95EÁ 
8 OR MORE 

'13.95u. 

OPTIONAL 
Wlregerd 

UHF Antenna 

18db Gain 
NF tMdb 

'39,95 m. 

SANYO UHF VARACTOR TUNERS 

75 Ohm Input - 45 MHz Output 

FOr Channels 14 83 

50n7.. NOW 
MODEL ' 46.95 
5800V 'Irr EACH 

Au amte are brand new from Sanyo 
Cell for Quantify Price 

TELEPHONE LINE ANALYZER 
Model 1042 

Feat and easyotouse for gulch lire 
.becks. No external power required. 
Isolates problem to telephone line 

or telephone. Teats wiring for doll. 
Yourself tat enacct' elew one oven. 
than. Complete Inst... Incl. 

$16.95 e.. 

Model 1045 TELEPHONE 
PRODUCT TESTER 

,eats cadedlcadless phone opera- 
tonandautomaticphon. t1Totla 

all Cask lunaions.blocs in Ilea 
hand eat cords, tone a Wm n. 

sou 
anon, mu 

nd volume and race 
operation. 

l 

'329.95 a. 

POPULAR IC CHIPS 

TYPE oaxMlmoN I + 

LM-380N 2 wen Audio Power Amp St 49 
LM88740 Low Voltage Audio Amp 1 59 
NEEMN 019110 Plum Locked Loop 3.5o 
LM85N Phase Locked Loop 1 49 
1C -733N Video Amp 269 
MC.1330 Video Detector 2.29 
MC -1349 Video II Amp 2.013 

MC.1350 Video II Amp 1.75 
MC.1352 Video II Amp ADC 989 
MC1350 Audio If Amp 1.75 
MC.137417 R.F. Modulator 119 
MC -1450 Dual Comp. Op Amp 00 
MG149BN Balanced Moaloemodulator 1.79 
LM.113817 Video Modulator 979 

uP 

S 89 
89 

lag 
89 

89 

1.59 

1.55 

1.19 
209 

9 

239 
49 

95 

1S9 

Su ?0 GOPS V 
PREMIUM QUALI Y 75 OHM COAXIAL CABLE 

ROSwu Type. 80% copper braid shield, 
foam Insulation 22 AWG center conductor. 

Specify color' 
Belge or Black. 

By M. 1000 fl roll 
'64.95 ea. 

75 OHM 

CABLE 

CONNECTORS 

F.59 Male connector for RC- 
5912 cable. Cores complete 
with your cholca (specify) of 
you" or Va.' crimp -type ferrule. 

100 for .10.50 
Me ea. 

QUALITY 
POWER TRANSFORMERS 

24V CT, 500 MA 
'3.19... to 49'2.50 ea. 

50 or mom '2.25 ea. 
For Larger 0uenftee Call 

NEWA 

Modal SC 

AB SWITCH ELIMINATOR 

SIGNAL COMBINER 
sen S.MMW Chus. 3 or 4 Ins.. 

Pe 1 SN. RADS, Satellite or 
VCR signal insertion Into existing 
MANCAN head ends Permits 
remote control Ns to switch Ire 

n oHnab ara premium reload. 
IngNiew.ng Mull( N eat opera. 
non without the use of elaborate 
switches High quality six stage 

bandO.eai nelnp 
luter with ad 

balancing 
program materials eto 

c3 or 4 wher adjacent 
channels 214 and Y5 exist. 

Our Prloe'14.95 es. 

Now Venlon of 
M. Jerrold 400 

GEN. INSTRUMENT LCC58 
58 CHAN. CATV CONVERTER 

nee Rea. 
nd 'caw N clarmw 5 

M 

reception on any are 

Ubming 
,crendee by your keel nabs 

Ñssa 
wowing 

al charmers k 

san idra held wireless remote 
TV 

ewes remote Cannel Ceres and TV 

on/oll area 
NNeeesa 

receive ra case 
'mules 

gru 
Load. to your trar rape COMP, 

$99.95 $94.00 
FAcie 10 On Nona 

1N4001 DIODES 
I5 for 01.00....100 for $5.00 

AA ..2 for'3.69 
C...2 fan $5.69 
D...2 for '5.69 

Brand Now Hits hl NICAD BATTERIES 
Stop was Ingmoney o arrant. batteries. These 
Hitachi batteries can be recharged ova and 
over again. All units our brand new. not wrplu 

UNIVERSAL NICAD BATTERY CHARGER 
neaps Aa. C. G and 

con coca baumies 
Singre a pap c.rang 

0 
nCNm sae may 

rages sewer 
Ching°° 1..101 
Nepp a sah henry 

les1errn was 

'12.95 ea. 

MW398 

I IP 

WAHL SOLDERING IRONS 
MODEL 7170 
Tempees.Agmsblo 
Micro Sae efing Merlon 
Carpal 5001 to 7001 

al tri to micro circuits 
e 

en 

ae mfg Ground. 
Comes w 3,32 tip 

tyre lip uo warp 
sponge 8 eland 

reM. a 

supply mo 

'39195 ea. 

MODEL T70e 
"Oulek Charge" 
IaoTM Codleak 
seaming Iron 
Recharges Weddell ln 
3416 nags or in 1-2 

hears 
lu 

a =tune da 
rged banery Canner 

overcharge U 

R 

10 125 

nrmM 
reels per 

roe id contains 
oaless somrllW nm 

stand, 7545tIp, 7548 

its a Instructions 

'29.95 a. 
MODEL MOO 
leo71p "10" Cad- 
lese Soldering Iron 
Fastast..aping Cord 

1055 samnng con an 
he market Sane as 

b111 ren 
ONE HOb 

xmg 
R 

'39.95 ea. 

Car Stereo SIGNAL BOOSTER 
Model BF -1009 Amplifies FM 
radio signals an average 01 1 Bab (8 

limes) Improve reception and B- 
lends range to allow a greater sebc 
lion of Mations and reduces lading 
Install in lnutes under dash on 

radio antenna cable. Separate 
swllch and indicator light. 12 UDC 

50a,es 
OUR PRICE 

re Mao w. SC -cor. eo 

9118nee$crennà 
MENDS CORDLESS TELEPHONE 

RANGE UP TO 3 TINES. 

p Introductory 
Special 
$37.95 

Here, the Peel 
bably, celi 

working phone 
antenna on the 

market. Semple 
installation 

Mounts outdoors 
Does not void 

telephone 
warranty 

COMPLETE KIT 

includes antenna. 
40' coaxial cable. 
adaptor easy and 

ORDER NOW 
TOLL FREE 

800. 854.4655 066 -C N. STATE COLLEGE BLVD.. DEPT M ÿ OUTSIDE CALIFORNIA / ANAHEIM. CALIFORNIA 92806 -' 714. 635.5090 L{ ó, 
INSIDE CALIFORNIA 

MOST ORDERS SHIPPED WITHIN 24 HOURS - NO MINIMUM ORDER 
ALL PREPAID ORDERS 2 LBS OR LESS MUST INCLUDE 32.50 SHIPPING 8 HANDLING - SHIPPED SAME DAY RECEIVED 

R.F. ELECTRONICS OPEN 
MON FRI 

no .b 
SAT 10 5 

CLOSED SUNDAY 
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NEW PRODUCTS ... 
(from page 13) 

tern, while a noise filter in the simula- 
tor minimizes TV noise. 
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Stereo Simulator For TV Sound 
The Carter Craft Model 60 -302 TV 
stereo sound simulator promises to 
add a new dimension to your viewing 
if all you are getting is monophonic 
sound. Easy -to- follow instructions 
show you how to attach one cable into 
a TV receiver's earphone jack and an- 
other cable into a stereo system. Vol- 
ume, tone and balance are then set 
with the controls in your stereo sys- 

Short - Circuit Locator 
A new instrument that rapidly 
locates the source of short -circuit 
faults in printed -board assemblies 
has been introduced by MD Systems 
(3178 Doolittle Dr., Northbrook, IL 

Take a Closer Look 
What do you want from a Ham 
magazine? News. 
Entertainment. Interviews. 
Projects. Reviews. 
Information. Great Reading. 

Is that all? 

Well, how about a WAZ Award 
Program, a Five Band WAZ 
Program, the two greatest 
World Wide DX Contests in the 
world, a DX Awards Program, 
two 160 Meter DX Contests, a 

USA -CA County Awards 
Program, a DX Hall of Fame. 
Twelve of the greatest 
achievement and operating 
programs in the Amateur 
Radio world. All from CQ. 

0 

eco 

N 

m 
L) 

É 
A 
z 

m 

rra 

a 
N 

m 

Ü 
111 

60062). The company's Model MS -1 
tester goes beyond previously avail- 
able testers in that it is able to trace 
along a shorted path to locate the ac- 
tual fault. The MS -1 uses a self -con- 
tained 300 -kHz low- voltage signal 
source to create an ac magnetic field 
in the vicinity of the short -circuit cur- 
rent path. The instrument's unique 
Omin- ProbeTM is responsive to any 
orientation of the resulting three -di- 
mensional flux patterns. An audible 
tone is emitted whenever the probe is 
held near a 300 -kHz current -carrying 
conductor. Using the Model MS -1 
tester, you can locate a short -circuit 
fault in less than a minute. $299. 
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Tandy's New Model -1000 Computer 
(from page 35) 

documentation is on the skimpy side. 
There's a spiral -bound DeskMate 
manual and reference guides for 
DeskMate and GW- BASIC, but the 
"Introduction to the Tandy 1000" 
manual is a DeskMate tutorial pre- 
faced by a few pages of instructions 
for setting up the computer. You'll 
learn how to back up your MS -DOS 
and DeskMate disks, but you'll never 
learn MS -DOS' DIR command, 
much less anything about batch files 
or subdirectories. 

Even though not everything on the 
1000 disk has been mentioned, you'll 
probably need the MS -DOS and 
GW -BASIC reference manuals 
($34.95 each). Serious hackers can 
buy programmer's ($14.95) and tech- 
nical reference manuals ($29.95), 
and BASIC tutor David Lien's 
"Learning BASIC" book for the 
1000 and 2000 ($19.95). 

[Author Eric Grevstad and Mac - 
world consulting editor Jim Heid are 
writing a Tandy -1000 book for publi- 
cation by Ashton -Tate, and sale in 
bookstores and Radio Shacks this 
summer. It's a beginner-to-intermed- 
iate-level text that gives an overview 
of the 1000's hardware, software li- 
brary, and MS- DOS. -Ed.] 

Conclusions 
The 1000's manuals are poor, its text 
display's not worldclass, and it's a 
tight fit for programs without a 256K 
upgrade. Otherwise, the Tandy 1000 
knocks PCjr into a derby hat -more 
speed, a better keyboard, room for 
640K of RAM and two built -in 
drives. And at $1,359 with 128K, one 
360K drive, and a monochrome dis- 
play, it's devastating competition for 
Apple's inexpandable IIc, with ac- 
cess to the de facto software standard 
today, with more compatibility than 
other modestly priced MS -DOS sys- 
tems such as Sanyos. 

The biggest factor in deciding 

whether or not to buy a Tandy 1000 is 
probably whether or not you're 
spending your own money. Life be- 
ing what it is, if you're in a big com- 
pany and got a blank check from the 
boss to buy desktop computers, IBM 
has at least a psychological advan- 
tage with its PCs. But if you're a 
small- business owner sticking to a 
tight budget, or a home computer 
buyer with some serious computing 
inclinations, the Tandy 1000 might 
well be the best computing buy 

around today, especially if it soon 
matches recent price cuts by IBM and 
Apple dealers. 

Tandy has changed radically in the 
past year by embracing MS -DOS for 
their new computers, and perhaps as 
much as 90% compatibility with the 
PCjr with its latest computer model. 
The Fort Worth corporation thus 
serves notice with the Tandy 1000 ex- 
amined here that if there's going to be 
a computer -maker shakeout, Tandy 
aims to do the shaking. 

Coming Next Month 
Oscilloscope User's Guide. 

E I /////1/IIMOIJERN 
ICS Testing a Satellite TV System. 

True -RMS DMM Adaptor. 

... and more. 

Outdistances 
anything else 
on the road! 

The CB mobile antenna 
that's in a class by itself: 

x100 reserve power factor Tapered, 
low- deflection whip 5 year warranty, 
life -time coil guarantee Far exceeds 
EIA standard RS -329 for durability, vibra- 
tion and impact Roof, trunk lip or 
magnet mounts. 

the antenna specialists co. 
a member of Tho Anon Group Inc. 
12435 Euclid Ave., Cleveland. OH 44106 
Canada: A. C. Simmonds á Sons, Ltd. "SWpea or Quality.. 

CIRCLE 61 ON FREE INFORMATION CARD 
May 1985 / MODERN ELECTRONICS / 87 

www.americanradiohistory.com

www.americanradiohistory.com


MODERN ELECTRONICS MART 
Classified Commercial Rates: 90¢ 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: I "x I 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. 

VIDEO 
Cable Converters to Scramblers. Lowest 
Price. COD shippers. Dealer inquiries accept- 
ed. Quantity discounts. Catalog $1. P.G. 
Video Corp., PO Box 296, Latham, NY 12110 
(518) 274 -6593. 

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 TVRO Systems yours FREE? 
Details Free. M &EW, P013 18315, Dept. 
MEM -1, Austin, TX 78760. 

SUBSCRIPTION T.V. Descrambler Plans - 
Parts List, Schematics, Instructions. $3.00. 
R. Lugo, Box 68 -ME, Brooklyn, NY 11207. 

SATELLITE TV System. Easy installation 
plans, $9.95. Big Savings -8' aluminum dish, 
vista receiver, 60°, LNA, remote drive. Anus - 
kiewicz, 625 Pennsylvania, Oakmont, PA 
15139. 

CABLE T.V. Scientific Atlanta Systems. De- 
scramblers for 8500 series boxes. Receive all 
pay chanels. Send $2.00. Advanced Technol- 
ogy Systems, Box 316, Auburn, MA 01501 
(617) 832-2339. 

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. 

COMPUTERS 
COCO OWNERS: Free 24 page software and 
hardware catalogue. Spectrum Projects, POB 
9866, San Jose, CA 95157 -0866. 

We Can't Keep It 
Under Our Hat... 

So many people have discovered our products 
and publications that we simple can't hide our 
success any longer. In fact, our commitment to 
quality merchandise and personalized service 
has made us one of the worst -kept secrets in 
communications monitoring. 
Explains Ingrid: 
"I guess we're just very 
easy to get to know ..." 

GROVE 
Write to Dept. A (or phone 704- 837 -9200) 
for a free catalog and sample issue of 
Monitoring Times. 

140 Dog Branch Road, Brasstown, N.C. 28902 
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US $8.00 including disk thousand name brand 
programs for Apple IBM -PC details US $1.00 
Reliant P.O. Box 33610 Sheungway 
Hongkong. 

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. 

APPLE OWNERS: Hard -sided carrying cases 
for Macintosh $100, Macintosh and external 
drive $130, and IIc $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. 

Control your world with your computer! 
Build a simple interface and control up to 48 
different devices easily! Complete plans, sche- 
matics and programs in BASIC, only $9.95. 
B&W Electronics, 3621 Lowden, Kalamazoo, 
Mich. 49008. 

TI -99/4A Software /Hardware bargains. 
Hard to find items. Huge selection. Fast Ser- 
vice. Free Catalog. TYNAMIC, Box 690, 
Hicksville, NY 11801. 

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 

NAME 

ADDRESS 

CITY 

DATE 

PLEASE PRINT 

STATE 

ZIP 
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WE HAVE QUALITY PARTS, DISCOUNT PRICES AND FAST SHIPPING! 
TRANSFORMERS 

120 volt 
primaries 

5.6 VOLTS @ 750 MA 
6 VOLTS @ 150 MA 
12 VCT @200 MA 

18 V. @650 MA 
18 VOLTS @ 1 AMP 
24 VOLTS @ 250 MA 
24 VCT @ 1 AMP 

$3.00 
$1.25 
$2.00 

$3.50 
$4.50 
$2.50 
$4.50 

WALL 
TRANSFORMER 

ALL ARE 115 VAC 
PLUG IN 

4 VDC @ 70 MA 

9 VAC @1 AMP 

12.5 VAC @ 265 MA 

17 VAC @ 500 MA 

24 VAC @ 250 MA 

$2.00 

$3.00 

$2.50 

$4.00 

$3.00 

SPRING LEVER 
TERMINALS 

TWO COLOR 
CODED 
TERMINALS 
ON A STURDY 
2 3/4" 3 3/4" 
BAKELITE PLATE 
GREAT FOR SPEAKER ENCLOSURES 
OR POWER SUPPLIES. 

®t 

$1.00 EACH 10 FOR 1900 

LINE CORDS 

TWO WIRE 
6' 18ga TWO WIRE 

3 FOR $1.00 

THREE WIRE 
8 FOOT 1Bga THREE WIRE 

$2.00 EACH 

MULTI -SWITCHES 
3 STATION 

NON -INTERLOCKING 
3 - 2PDT SWITCHES. j EACH OPERATES 

r,l INDEPENDENTLY 

1W BETWEEN 
MOUNTING CENTERS 

$1.75 EACH 

5 STATION 
INTERLOCKING 

MADE BY ALPS. 
3 - 2PDT AND 
2 - 6PDT 
SWITCHES ON FULLY 
INTERLOCKING ASSEMBLY 

31/4" BETWEEN 
MOUNTING CENTERS. 

$2.50 EACH 

\.\. '1 
11 11 

5 STATION 
NON -INTERLOCKING 
SAME AS ABOVE. EXCEPT 
EACH SWITCH OPERATES 

INDEPENDENTLY 
$2.50 EACH 

TI SWITCHING POWER SUPPLY 
TIP 1053214 -2 
COMPACT, WELL -REGULATED SWITCHING 
POWER SUPPLY DESIGNED TO POWER TEXAS 
INSTRUMENTS COMPUTER EQUIPMENT. 

INPUT: 14VAC -25. VAC AT lA 
OUTPUT: 1-12VDC AT 350MA 

+ 5VDC AT 1.2A 
- 5VDC AT 200MA 

SIZE. 43" . 41/4" We $5.00 EACH 

MIKE CONNECTOR 

5 CONDUCTOR IN -LINE PLUG 
AND CHASSIS MOUNT JACK. 
TWIST LOCK STYLE. SAME AS 
SWITCHCRAFT 12CL5M. 
$2.50 PER SET 

METER 
- 15 V.D.C. 

THIS 2 -1/4" 
SQUARE METER 
MEASURES 
0-15 VDC. 

$4.50 EACH 

SUB- MINIATURE 
D TYPE 

CONNECTOR 

SOLDER TYPE SUB- MINIATURE 
CONNECTORS USED FOR 
COMPUTER HOOK UPS. 

DB -15 PLUG $2.75 
DB -15 SOCKET $4.00 
DB -:5 HOOD $1.50 
DB -25 PLUG $2.75 
DB -25 SOCKET $3.50 
DB -25 HOOD $1.25 

"PARALLEL" 
PRINTER 

CONNECTOR 
000, SOLDER STYLE 

36 PIN MALE 
USED ON 
PARALLEL' 

DATA CABLES 
5.50 EACH 

I.D.C. MALE 
5AHE AS ABOVE. 

$5.00 EACH 

FREE! `ao. SEND FOR 

13.8 VOLT REGULATED 
POWER SUPPLY 

THESE ARE SOLID STATE FULLY REGULATED 

13.8 VDC POWER SUPPLIES. ALL FEATURE 
100% SOLID STATE CONSTRUCTION, FUSE 
PROTECTION, L.E.D. POWER INDICATOR. 

2 AMP CONSTANT, 4 AMP SURGE. 

UL LISTED $18.00 EACH 

DC CONVERTER 

II 

a, 
A 

DESIGNED TO PROVIDE A 

STEADY ±5 VDC @ 240 MA 
FROM A BATTERY SUPPLY 
OF 3.5 TO 6.25 V. 

21/16 "X11 /16 "X $1.50 
1 11/16" HIGH. EACH 

TRANSISTORS 
2N706 
2N2222A 
PN2222 
2N2904 
2N2905 
2N2907 

4 FOR $1.00 
3 FOR 51.00 
4 FOR 51.00 
3 FOR $1.00 
3 FOR $1.00 
3 FOR $1.00 

1N4148 
SPECIAL 

.45" SPACING P.C. LEADS 

1000 FOR $10.00 
10,000 FOR $585.00 

KEY ASSEMBLY 
5 KEY 

$1.00 
EACH 

CONTAINS 5 SINGLE -POLE 
NORMALLY OPEN SWITCHES. 

MEASURES 3 3/4" LONG 
6 KEY 

$1.25 
EACH 

1.r4 

CONTAINS 6 SINGLE -POLE 
NORMALLY OPEN SWITCHES. 

MEASURES 4 1/4" LONG. 

POWER SUPPLY W/PRE -AMP 
THIS SUPPLY WAS USED TO POWER 

AN 8 TRACK/CASSETTE UNIT. IT 
WILL SUPPLY APPROX. 18 VDC AND / INCLUDES A SMALL PRE -AMP TO 

A, BOOST SIGNAL LEVEL. 
RCA PLUGS FOR LINE IN /OUT. 

TOLL FREE ORDERS ONLY 
I -800-826-5432 
(ORDER ONLY) 

(IN CALIFORNIA' 1- 800 -258 -6666) 

ALASKA. HAWAII, 
OR INFORMATION 
(213) 380-8000 

$4.50 EACH 

WILL 
PRESS 
FIT ON 
STANDARD 

RIBBON CABLE. 

7 CONDUCTOR 
RIBBON CABLE 

SPECTRA -STRIP RED MARKER 
STRIP. 28 GA STRANDED WIRE. 
$5.00 PER ROLL (100 FT.) 

2K 10 TURN 
MULTI -TURN POT 

SPECTROL 
0MOD 534 -7161 

$5.00 EACH 

ROTARY SWITCH 
1 POLE 

6 POSITION 

114" DIA x 11/2" HIGH 

754 EACH 
10 for $6 00 

PUSHBUTTON 
POWER SWITCH 

DOUBLE POLE POWER SWITCH 
PUSH -ON PUSH -OFF 
$1.00 EACH 

SWITCHES 
MINI -PUSH BUTTON 
S.P.S.T. MOMENTARY 
NORMALLY OPEN 
1/4" BUSHING 

354 EACH 
10 FOR $3.25 

100 FOR $30.00 

SPECIFY COLOR: 

RED. BLACK. WHITE, 

YELLOW. 

!RELAYS 

SOLID STATE RELAY 

HLINEMANN ELECTRIC 
A101 -5A -140 -5 AMP 
CONTROL: 3 -32VDC 
LOAD. 140VAC 5 AMPS 
SIZE. 2 "9 11"X IV HIGH 

$5.00 EACH 10 FOR 545.00 

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 # RSD-AV 

$1.50 EACH 10 FOR $13.50 

co 
1.14r 

13 VDC RELAY 
CONTACT: S.P.N.C. 
10 AMP @ 120 VAC 
ENERGIZE COIL TO 
OPEN CONTACT_, 

COIL: 13 VDC 650 OHMS 
SPECIAL PRICE $1.00 EACH 

4 PDT RELAY 
14 pin style 

3 amp contacts 1t« I 

.24 volt d.c. or 
120 volt a.c. coil 
Used bat fully tested 

$1.70 EACH 
specify coil voltage 
LARGE QUANTITIES AVAILABLE 

SOCKETS FOR RELAY 50 ah 

REVERBERATION UNIT 

$7.50 EACH 

ACCUTRONICS COIL SPRING TYPE UNITS. USED IN 
ELECTRONIC ORGANS TO PROVIDE ACOUSTIC DELAY 
SOUND EFFECTS. INPUT IMPEDANCE 8 OHMS, OUTPUT 
IMPEDANCE 2250 OHMS 4'V," . 167." e 

SOUND AND VIDEO MODULATOR 
FOR T.I. COMPUTER 

T.I. # UM1381 -I DESIGNED FOR USE 
WITH T.I. COMPUTERS. CAN BE USED WITH 
VIDEO SOURCES. BUILT -IN A/B SWITCH. 
CHANNEL 3 OR 4 SELECTION SWITCH. 
OPERATES ON 12 VDC. HOOK UP DIAGRAM 
INCLUDED. 

$10.00 EACH 

48 KEY ASSEMBLY FOR 
T.I. COMPUTER 

NEW TEXAS INSTRUMENTS 
KEYBOARD. UNENCODED. 
48 S P.S T. MECHANICAL 
SWITCHES TERMINATES 
TO 15 PIN CONNECTOR. 
SOLID METAL FRAME 4 "X 9" 

EDGE 
CONNECTORS 

ALL ARE 156" SPACING 

10 PIN EDGE 
CONNECTOR 

TRW #50- 10 -A -20 $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 

$6.50 EACH 2 FOR yI I 

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 

61s= 
12 VDC @ 1.2 AMP HOUR 

4" X 1 13/16" X 2 1 /8' 
$15.00 EACH 

48 PAGE CATALOG -4111160 FREE! 
COMPUTER 

GRADE 

CAPACITORS 

2,000 mfd. 200 VDC 
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 
1 3/4" DIA.. 4" HIGH 

72,000 mfd. 15 VDC 
2" DIA. 4 3/8" HIGH 

185,000 mfd. 6 VDC 
21/2" DIA.. 41/2" HIGH 

;. 
I 

$2.00 

$1.00 

$2.50 

$2.50 

$3.50 

$1.50 

CLAMPS TO FIT CAPACITORS Set A. 

SLIDE POTS 

100K linear tape 
2 " LONG 
1 5/8" TRAVEL 754 EACH 

500K linear taper 
2 7/8" LONG 

1 3/4" TRAVEL 75t EACH 
DUAL 100K audio taper 

3 1/2" LONG 
2 1/2" TRAVEL. $1.50 EACH 

9 
CRYSTALS 

CASE STYLE HC33 /U 

COLORBURST 
2 MHZ 3579.545 KC 

53.50 EACH 81.00 EACH 

METAL OXIDE 
VARISTOR 

G.E. V82ZA12 
50 VOLTS. NOMINAL D.C. 
VOLTAGE. 5/8" DIAMETER 

2 FOR $1.50 

MINIATURE TOGGLE SWITCHES 
ALL ARE RATED 5 AMPS @ 125 VAC 

S.P.D.T. S.P.D.T. 0 S.P.D.T. 
(on -on) 0 (on -on) 

lañ 
(on- off -on) 

SOLDER LUG 
TERMINALS 
$1.00 EACH 
10 FOR $9.00 
100 FOR $80.1 

S.P.D.T. D.P.D "T" (on -on) (on -on) 
P C. LUGS. 
THREADED SOLDER LUG 
BUSHING. I ®I TERMINALS l 
$1.00 EACH LJ 82.00 EACH 
10 POP $9.001 I I 10 FOR 519.00 
100 FOR $80.00 100 FOR $18000 

P.0 STYLE. 
NON- THREADED 
BUSHING 
754 EACH 
10 FOR $7.00 

S.P.D.T. 
(on- oft -on) 
NON -THREADED 
PUSHING. 
P.C. STYLE 
756 EACH 
10 FOR $7.00 

SOLDER LUG 
TERMINALS. 
$1.00 EACH 
10 FOR $9 00 
100 FOR $80.00 

L. E. D "'S 
STANDARD JUMBO 

DIFFUSED 
RED 10 FOR $1.50 

GREEN 10 FOR $2.00 
YELLOW 10 FOR $2.00 

FLASHER LED 
J,_ 5 VOLT OPERATION 

RED JUMBO SIZE 
$1.00 EACH 

81 POLAR LED 
2 FOR $1 70 

LED HOLDERS 
TWO PIECE HOLDER 8 /ç 
FOR JUMBO LED F 
10 FOR 654 200 FOR $10.00 

CLEAR CLIPLITE 
HOLDER 

MAKE LED A FANCY 
INDICATOR. CLEAR 
4 FOR $1.00 

ALL ELECTROflICS CORK 
pCAt ON- 

905 S. VERMONT AVE. P.O. BOX 20406 LOS ANGELES, CA 90006 

6228 SEPULVEDA BLVD. VAN NUYS, CA 91411 

3 1/2" 
SPEAKER 

F OHM 
IMPEDANCE, 
FULL RANGE 
SPEAKER. 
8 02 MAGNET. 
4" DIAGONAL 

MOUNTING CENTERS 

$2.50 EACH 
10 FOR $20.00 

SOLID STATE 
BUZZER 
STAR #SMB -06L. 
6 VDC. 
TTL COMPATIBLE. 
$1.00 EACH 

10 FOR $9.00 

QUANTITIES LIM TED 
MINIMUM ORDER S10.00 
USA: $3.00 SHIPPING 
FOREIGN ORDERS: 

INCLUDE SUFFICIENT 
SHIPPING 

CALIF. RES. ADD 61/2 °'o 

NO C.O.D.! 

0" 
CIRCLE 55 ON FREE INFORMATION CARD 
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CABLE TV 
EQUIPMENT 

Jerrold, Hamlin, Zenith -Many Others! Factory Units/ 
Lowest Dealer Prices. Complete illustrated catalog, $2.00. 

Pacific Cable Co., Inc., 73251/2 Reseda Blvd., #501 
Reseda, CA 91335 (818) 346-5071 

REVERBERATION 
FOR ORGANS 

Solid state with controls for rever- 
beration and room size. 
EVERY ORGAN SHOULD 
OWN ONE. Send for free flyer - 

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. 

l. SPEAKER CATALOGUM 
1001 bargains in electronics. Save 
up to 50% call toll free 1- 800 -346- U 
2433 for ordering only. Order by 
VISA /MC /AMX. No COD's. Missouri, II 
Alaska, Hawaii call 1- 816 -842 -5092, 
or write McGee Radio, 1901 McGee 
St., K.C., MO 64108. Postage for II 
catalog $1.00. 

11 .1 . .1111 

COLOR MONITOR RGB 14" distributor 
closeout originally sold for $599.00 now 
$169.00 delivered, IBM PC and Apple III 
compatible with mod. card and cable addi- 
tional $29.95, Brochure on request. UDO 
Corp., 282 Main Street, Salem, N.H. 03079. 

COMMODORE 64 Public Domain Software, 
Business, Games, Utilities, Educational $7.95/ 
Disk + $1.50 handling IRC P.O. Box 60, 
Mason, Ohio 45040. 

ELECTRONICS 
KITS! Sound effects generator, capacitance 
meter, C64 drum machine, stereo scratch fil- 
ter, and more. Semi -assembled and tested. 
Free literature. GRAYCO, 1024 Lancer, San 
Jose, CA 95129. 

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. 

"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. 

LASERS; Surplus units and parts, Nightvi- 
sion surplus parts. Meredith Instruments, 
6517 W. Eva, Glendale, AZ 85302. 

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. 

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 
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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. 

COMMUNICATIONS 
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. 

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. 

SCANNERS, ACCESSORIES - 2010 ABOVE 
COST! Great Newsletter! Nationwide Fre- 
quency Printouts! Send Stamp for Member- 
ship Information! SPOTLIGHT -VIP, Box 
3047, Greenville, NC 27836. 

CB RADIO MODIFICATIONS! Increase 
channels, range, privacy. Conversion hard- 
ware, books, plans, kits, repairs. Catalog $2. 
CBCI, Box 3150OME, Phoenix, AZ 85046. 

TUNEABLE notch filters, brochure $1.00. 
D.K. Video, Box 63/6025, Margate, FL 
33063.305- 752 -9202. 

MISCELLANEOUS 
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. 

PCB 15C /square inches. Free drilling, quanti- 
ty discounts. International Enterprise, 6452 
Hazel Circle, Simi Valley, CA 93063. 805- 
522 -9769. 

TECHNICIANS wanted, over 100 major 
U.S. corporations with complete addresses 
and names of technical recruiters for overseas 
positions. Send $3.00 U.S., $4.00 Canadian to 
Renard's, 323 South Franklin, Suite R -219, 
Chicago, IL 60606 -7096. 

CASES: Carrying, Shipping, Special -pur- 
pose. Stock ... Custom. For more informa- 
tion, contact Justin Case Manufacturing 
Corp., 334 Main Street, Port Washington, NY 
11050. 

INDIVIDUAL Photofact Folders #1 to #1400 
$3.00 postpaid. Allen, 414 Chestnut Lane, 
East Meadow, NY 11554. 

7 MILLION TUBES 
FREE CATALOG 

Includes all Current, Obsolete, An- 
tique, Hard -To -Find Receiving, 
Broadcast, Industrial, Radio/TV 
types. LOWEST PRICES, Major 
Brands, In Stock. 

UNITY Electronics Dept. ME 
P.O. Box 213, Elizabeth, NJ 07206 
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1-800-344-4539 CORPORATION / AK, 218-681-6674 Telex - 62827914 TWX - 9103608982 DIGI KEY CORP 

VISA 
AAVID CHEMWIK ATLANTIC DIODES, N 

°UNIT - Name brand products from nationally recognized manufacturers. CHEMICALS ARIES PLESSEY MCFLEX E 

ARIES PLESSEY MOLEX AAVID E. T. Jr SERVICE - Computerized order processing and inventory control 
MACHINE DIAMOND T001.2 UNGAR GC 

AS INSTRUMENTS 0-KI AP PRODUCTS V DIA 
NATIONAL SEMICONDUCTOR PANAStYNTC; 

OK MACHINE UNGAR GC CHEMICALS A Vol/ND TOOL UNGAR GC CHEMICALS ARIES 

NATIONAL SEMICONDUCTOR PANASONIC SA -vlume Discounts OEM Quantity Pricing Toll Free 800 Number CHEMICALS ARIES PLESSEY MOLEX E. 

- 1 1 K - IG. KEY - 0101 KEY I K - 0101KEY - D. KIP - K. 
6111- 0101 KEY - - - KEY - 0101 .Y - Gr KEY - D/0) KEY 0101 KI - 010).1861 - CI stye - 0001477 -17107.7 -17101-0(re -17101.171,1-17107. 

1.31.61- D111)14611 - D. KEY -13101-NEY - WM./Ur -0101-1(rf -0,01.1(77 - 010i AI 

INTEGRATED CIRCUITS 1% Metal Film Resistors 

1:71= 

2/1121t'4 
L1111CLN 2. 
661130166 93 
603076 77 

04317K 5 09 

L10171- 1 93 
1.60166 3 14 

603196 3 19 

1"'-7771: 
L9132811.2-16 1 33 
614.04,6 7 61 

L03200P-6 1 78 
L0320144 12 2 61 
L0320011 15 2 61 

L1632. 8 94 

L032434 96 

10.079 3 71 

66112502 63 

1,-.03316 7: 
L03352 1 93 
L03362 2 5 1 38 
L01362 5 0 1. 
103376 0 
160370P 1E6 
L03371 2 51 

6103811 1004 
LAO. 96 

:2 7: 

6439116 2 06 
1.833146 3 

6439156 3 49 
3.439166 3 49 

04426.6 7 46 

1:761.2CK r'07 
11673116CK 3 03 
10.6CT 96 
1.1473112CT 

L617615C7 .96 

32232:21 2 
1078,15682 

60791.1 1 36 

1.070.056C2 1 38 
61679.26C2 1.38 

22= 373 
1.44100. 1 03 

;P:67806 : 
667637 90 

.7010 90 
617112 90 

21:71111 

211;r24 

L=6 1 24 

tht:8 85 
60341P 12 I 05 
60041. 15 1. 
603.11P 16 I 05 

1.613466 3 91 
1.6134136 I 

L61306 1 79 

1613606 7 70 
1c143607 5 

603176 3 

1,..03796 i13. 

11431194-8 I 33 

16133116 2 09 
0439231 2 34 

1.0069 1 1 10 

32 
1,106606 2 45 
L14667. 193 
1[14709. 96 

6617250:: __4 

3:'1232: 
66.747C6 1 10 
L.474034 83 
66113106 1 16 

ta,;= 
trza. 

Memo*, 
Pan Pnce 

0604.996 182 
1407. 3 38 

1.40211.11 3 63 

01421149-6 3 50 
16621479 17 SO 

moans° 38 

all:1122`1. 
52306 703 1 63 
14052576 5 43 

2"1'771:7113:3 
04145837 

7.009 1351 
741.106 1369 

243 
7.18. 
7452676 
745.2661 
7452896 
7453876 
74.50269 

7.7366 
74547466 
7,4547566 

7 N 

7455.9 
7.736 

2 63 

263 
7 50 
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DON'T LET THE ELECTRONICS 
REVOLUTION PASS YOU BY! 

SUBSCRIBE TO 

Nlllll' ,, 
Now you can reach out every month and learn about the latest innovations in 

consumer electronics and personal computers -what's new, how products and 
circuits work, and what leading authorities think of them. 

*Stereo *Video *Home & Car Electronics 
*Test Instruments *Circuitry & Devices *Servicing 

*Personal Computers *Communications *Construction Projects 

In every issue, authors lucidly explain how exciting, new electronics ideas are 
applied ... issue forthright buying counsel ... present complete plans to build 
electronic devices to enhance products, even unique ones that are not yet being sold 
in the marketplace. 

Feature articles, tutorials, and construction projects are the hallmarks of 
MODERN ELECTRONICS, the new monthly magazine for electronics and 
computer enthusiasts. Covering the entire spectrum of these fields, you'll gather 
insights in every important area to help you make buying decisions for work and 
play purposes ... improve performance of your present equipment ... increase 
your electronics competence ... and add to your practical and intellectual 
knowledge of electronics and computers. 

To be sure you get this valuable information delivered to you regularly, and share 
the experiences of our writers and editors -Forrest Mims, Len Feldman, Stan 
Prentiss, Charles Rubenstein, Don Lancaster, and many others -you can subscribe 
to MODERN ELECTRONICS today. As a new Subscriber, you'll save 4507o off the 
newsstand price when you buy a one -year subscription for only $12.97. Or save 
51% when you subscribe for two years at $22.97. 

Acting now you won't miss any of our exciting upcoming features, such as a 
Telephone Receiver Encoder /Decoder, Building an EPROM Tester, Experimenter's 
Robot Interfacer, Oscilloscope Test Applications, Computer Peripheral Switching, 
and much more. 

Just fill out the coupon and mail with your check, money order, or credit card 
information (Visa or MasterCard) to enter your subscription. Do it today to ensure 
earliest delivery! 

MODERN ELECTRONICS 76 North Broadway, Hicksville, NY 11801 

Please send me Modern Electronics for 2 Years 1 Year 

Name 

Street 

City 

State Zip 

Charge My Order To: Payment Enclosed S 2 Years (24 issues) 522.970 

MasterCard 

VISA et= My account number is: 1 Year (12 issues) $12.970 

111111111111111 
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172 AF Publishing Co 66 

Active Component Sales Corp. 47 

55 All Electronics Corp 89 

61 Antenna Specialists Co 87 

54 B & K Precision Cov. III 
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65 Cleveland Institute of Elec..78, 79 
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57 

53 
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Daisy Tenna 
Dick Smith Electronics 
Digi -Key Corp 
Electronic Specialists 
Gilfer Shortwave 
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90 
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85 
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- Grantham College of Engrg ..1 
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43 Haltronix, Inc 62 

40 Heath Co 21 
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- McGee Radio 90 

- NRI Schools 8 11 
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77 Trio -Kenwood Cov. IV 
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- Unity Electronics 90 
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Free Product Information 
Readers can obtain free information on 
products advertised by the above com- 
panies, as well as for some editorially 
mentioned products. Simply circle the 
appropriate number printed below an 
advertisement onto the Modern Elec- 
tronics "Free Information Service" 
card bound into this issue. After filling 
in your name and address, just mail the 
postpaid card. Your request will be for- 
warded directly to the advertiser with a 
mailing label prepared by our reader - 
service department to ensure speedy re- 
sponse. 
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New from B&K-PRECISION, for 
telephone service, test and repair 

COMPLETE TELEPI -ONE PRODUCT ANALYZER. A total 
sel -contained system for diagnos-ic testing, 
ser.icing and calibrai on of corced and cord- 
es: telephones, answering machines and auto - 
mclic dialers. Performs every test you'll ever need 
-o lest and repair cry phone product inclJd rg 
verification of pulse cnd touch -tone numbe s, 

measurement of "requency error and modulo - 
'ion deviation. MODE.. 1050 $1635 

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

MODEL 1045 $395 

TELEPHONE PRODUCT TESTER. For r -store con- 
sumer or service use. Tests handle- cord, phone 
lire cord, dial /redial functions, voice and sial 
number levels, Ling fuiction and voice quality of 
ccrded and cordless phones answering ma- 
chines and automatic dialers. MODEL 1045 $395 

MODEL 1042 $19.95 

TELEPHONE LINE ANALYZER. Quickly identifies a 
problem as external or in tie phone itself. Tests for 
condition of external piore line, phone line cord, 
ring and lire voltage leve s and polarity. Easy to 
use, no batteries or external power needed. 

MODEL 1042 $19.95 

These test irsTru-nents cover every poss.ble revel of service required for teleíhctre products. They 
are equaby useful for training. The instruction manuals provided offer a cornprehens.ve course of 
training for service personnel and studer ts. Call your nearest B &k- PRECIS'ON di. tributor for off-the- 
shelf-de/very cr additional .nformation - -or contact B &K PRECISION. 

Fr,*%kPREGIS/ON' DYNASCAN 
CORPORATION 

64.63 West Cortianc Street Chicago. Illinois 66635 -312 889 -3087 
- International Sales 6460 W Cor and Sl. Chicago. 1L60635 

Caiedian 'Sales. Alias Electronics. Ontario 
Sou h and Cen.rat A-1er can Sales. Empre Exporters. Plainvi =w. NY 118n 
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.. pacesetter in amat 

R -11 portable receiver 

Kenwood's R -1 

anywhere" porhi 
covers the stare 
Broadcast bands 
tional short way 
selectivity is gre 
the use of doubt 
short wave frequ 
5.95 -MHz. High sciìsitivity coupled 
with a dual antenn -, system (tele- 
scoaic and ferrde cire) allow it to 

e perfect "go 
eceiver, It 

AM and FM 
s nine addi- 
ds. The R -11's 
nhanced by 

nversicn on 
es above 

reach out and bring in those distant 
stations from all over toe world. 

Simplicity of operation is enhanced 
by a band- spread Type tuning 
control. Electronic band switching, 
with LED band indicator, along with 
a tuning meter to indicate received 
signal strength, combine to provide 
you with superior listening capability. 
Safety Hold- Release switch prevents 
ace dental station lass. Larga front 
mounted speaker provides excellent 
sound quality. Tone swtch adjusts 
for high, low and voice transmission. 

Optional HS -7 micrc + -nead phones 
allow for private listening pleasure. 

Ail this along with a record output 
jack, external antenna terminal and 
a rugged and attrac°ive carrying 
case make the R -11 portable 
receiver the perfect travel 
companion! 
More information on the 
Kenwood receivers is available 
from authorized dealers of 
Trio -Kenwood Communications 
1111 West Walnut Street, 
Compton, CA 90220. 

8-2000 Top -:f 
coverage receiver 
* Ten memories ii 
timer Scanni 
VDC: Op:. VH 

une general 
kHz to 30 MHz 

24 -hr clock with 
240 VAC (Opt.13.8 

/4 MHz converted 

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

clock /timer 3 IF fillers PLL UP con- 
version noise blanker RF s:eo atten- 
uator 120 -240 VAC (Optional 13.8 VDC). 

R-600 General coverage receiv 
150 kHz - 30 MHz d g tal display 
2 IF filters PLL UP conversion n 

blanker RF attenuator front speaker 
100 -240 VAC (Optional 13.8 VDC). : 
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