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¢ two times
« Computes Ov€ U
iC:s!e‘: than the \BM

-

P

‘ : ’ T
2k ‘

= Ve
T sowse [s13K Memory] *_#[Second Drive §99.00

S ————————

This computer system is sold as a complete anit, NO SUBSTITU ITIONS are allowed

The complete system List Price Sale Price HO M SS
10 MHz Super Turbo XT Computer *1295°° *499°° € & BUSlne

* 512K Mcmory 59Q9s No extra cost This IBM?® XT compatible is perfect for your
* Single floppy disk drive 312993 No extra cost nome and/or business uses. it makes life casier in
* Parallel printer port 159°s NO extra cost more ways than you can imagine. Use the system
Serial printer port 15993 No extra cost [0r personal letters, form letters, address storage,
Nouse/joystick port 35995 NO extra cost listing valuables, figuring finances, school
RGB color graphics port 19Qges No extra cost  €ports, business reports, calculations, business
Hercules compatible monochrome port 27905 No extra cost  Projections...the list can go on and on. With the
DOS 3.2 & GW Basic 319900 19Qoo addition of some of the thousands of software
12* Res 35 MHz Green Screen Monitor 124900 *9Qoo programs available for IBM® you can increase
(TTL & EGA compatible) the capabilities of your system even further. A
Monitor interface cable 39495 s19%5 terrific home improvement, business enhancer,
Big Blue Printer 219900 *3Q°s entertainment center & educational aid!
RS 232 [BM to Big Blue cable *199s sQes $ 00
2 rolls of paper 21 99> sges 275
Word First « Word Processor *Qgo° 39> Save over
Data First ® Data Base 1QQoo 239

H 1
Calc First » Spreadshect 1QQoo +39Q°s Off Sale prlces.

Total price when bought separatel *2893°°

BEST GUARANTEE
$D01V.LVO 3344

* Built-in the Super Turbo X1 iIBM ® is the trademark of internctional Business Machines inc.

VISA - MASTERCARD . C.0.D. Shipping. Handling & Insurance Charges and Information VISA - MASTERCARD - €.0.3.
Add $35.00 tor shipping. hondling ond insuronce fllinais residents pleose add 6'4 % soles tox. Add $70.00 for CANADA. PUERTO RICO HAWALI, ALASKA and APO-FPO. A1
orders must be in U S dollors. WE DO NOT EXPORT TO OTHER COUNTRIES EXCEPT CANADA & PUERTO RICO. Enclose Coshier Check Money Order or Personal Check Allow
14 doys for delivery 2107 doys for phone orders. | day-express mail. Prices & Availobility subject to chonge without notice. Please coll far C.O.D charges

CALL COMPUTER DIRECT AT
(312) 382-5050 or 382-5244

8am - 8pm CST Weekdays / 9am - 12 noon Saturdays
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Which Way To YOUR Future?

Are you at a crossroads in your career?
Have you really thought about it? Are
you planning for your future, or perhaps
refusing to face the subject? Which way
will you go — down the same old road?
Or are you ready for something else?

In electronics you can’t stand still. If you
are not moving ahead, then you're falling
behind. At the crossroads of your career,
various choices are available — and, yes,
decisions have to be made.

Which road will you take — one that
doesn’t go where you want to be, or one
that leads to hard work bur also to the
better life? Ah, decisions, decisions!

Career decisions are so important that you need all the input
you can get before locking-in on one of them. Grantham Col-
lege of Engineering offers you one source of input which may |
help you in making that decision. It’s our free catalog. l

it is easily possible to earn a B.S. degree in electronics without
attending traditional classes. Since you are already in electronics
(you are, aren’t you?), you can complete your B.S. degree work

|

Ask for our free catalog and you may be surprised to learn how l( |
|
1

with Grantham while studying at home or at any convenient ?

place.

But don’t expect to earn that degree without hard
work. Any degree that’s worth your effort can’t be
had without giving effort to the task. And of course
it is what you learn in the process, as much as the
degree itself, that makes you stand out above the
crowd — that places you in an enviable position,
prestige-wise and financially.

Grantham College of Engineering
10570 Humbolt Street
Los Alamitos, California, 90720

This booklet

for
FREE
Bookilet
This free booklet ciip
explains the COUPON
Grantham B.S. and l'l'l"llﬂ i

|
I 1987

f-r‘f 5, T
| Bu\_\.E'“N

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

envelope or

Put Professional
KNOWLEDGE
and a
' 1| COLLEGE DEGREE
in your
Electronics Career
through
HOME STUDY

Grantham offers this program, complete but with-
out laboratory, to electronics technicians whose
objectives are to upgrade their level of technical
employment.

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.

————————— e e -
} Grantham College of Engineering M-6-87
| 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
I ¢
it State Zip
v o -

waanv. amaricanradiohistepnscom
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CABLE-TV
|

LOWEST
PRICES
ANYWHERE

BONANZA!

SINGLE | DEALER
ITEM I UNIT | 10-UNIT
PRICE | PRICE

| RCA 36 CHANNEL CONVERTER (CH. 3 OUTPUT ONLY) I 729‘95jr 18.00 ea.
PIONEER WIRELESS CONVERTER (OUR BEST BUY) +ﬁ88.957 72.00 ea.
LCC-58 WIRELESS CONVERTER I 9295 | 76.00 ea.
JERROLD 450 WIRELESS CONVERTER (CH 3 OUTPUT ONLY) i | 105.95 | 90.00 ea |
| SB ADD-ON UNIT 109.95 | 58.00 ea |
BRAND NEW — UNITE FOR SCIENTIFIC ATLANTA Call for specifics

MINICODE (N-12) - | 10925 | 58.00 ea.|
MINICODE (N-12) VARI:YNC ) | 11995 62 00 ea.
| MINICODE V. VARISYNC W/AUTO ON-OFF - 179.95 111500 ea |
M- 35 B (CH. 3 OUTPU™ ONLY) T 139.95 i 70.00 ea.
M- 35 B W/AUTO ON-OFF (CALL FOR AVAILABILITY) 19995 125.00 ea.
MLD-1200-3 (CALL IF CH. 2 OUTPUT) B 109.95 L 58.00 ea.
INTERFERENCE FILTERS — CH. 3 2495 | 1400 ea |
JERROLD 400 OR 450 REMQOTE CONTROLLER 2995 FIB 00 ea |
| ZENITH SSAVI CABLE 3EADY (DEALER PRICE BASED ON 5 UNITS) I 122500 [185.00 ea |
SPECIFY CHANNEL 2o0r 30UTPUT Other producls available — Please Call

) Output
Quantity Channel

I

California Penal Code #593-D forbids us | _SUBTOTAL
from shipping any cable descrambling unit Shipping Add

to anyone residing in the state of California $3.00 per unit

Prices subject to change without notice Cg;(d)g & g:ﬁ?jdg%

PLEASE PRINT TOTAL

Name

Address City

State 2p Phone Number ( -

[ Cashier's Check Money Order coD 1 Mastercard

Acct # Exp Date

Signature —
FOR OUR RECORDS:

DECLARATION OF AUTHORIZED USE — |, the undersigned. do hereby declare under
penalty of perjury that ail products purchased. now and in the future, will only be used on cable
TV systems with proper authorization from local officials or cable company officials in
accordance with all applicable federal and state laws. LOW EST

Dated _ Signed:__ PRICES
Pacific Cable Company, Inc. ANYWHERE

73252 RESEDA BLVD., DEPT. #20 « RESEDA, CA 91335
(818) 716-5914 * No Collect Calls + (818) 716-5140

nH—zC >»—HZ>r-HA> O—TNM——zZ2m-Q000n

S
C
I
=
N
T
I
F
I
C
A
T
L
A
N
o
A
U
N
I
T
S

www. americanradiohistorv com


www.americanradiohistory.com

Covpulover®

COVER YOUR INVESTMENT

Macintosh Plus 13.95
Image Writer |1 12.95
Apple Il GS 16.95
Epson Equity 16.95
Corana PC400 17.95
ompaq 286 or Desk Pro 16.95
IBM PC, XT or AT 15.95
IBM ProPrinter 11.95

Zenith Call

Citizen - Epson - Okidata - Panasonic
Dver 3000 covers to choose from
You name it - We got it!

CompuCover
P.0. Box 310 Dept. D
Mary Esther. FL 32569

Anti-Static-different colors |
ORDER LINE
1-800-874-6391
FLORIDA ORDER LINE
1-800-342-9008
Dealer Inquiries Invited
Customer
Service
(904) 243-5793
Telex 469783

CIRCLE 9 ON FREE INFORMATION CARD

Your passport to ham radio adventure is
TUNE-IN THE WORLD WITH HAM
RADIO. Book tells what you need to
know in order to pass your Novice exam
Cassette teaches the code quickly and
easily.

Enclosed is my check or money order for
$10.00 or charge my

() VISA () Mastercard ( ) Am. Express

Signature
Acct. No.
Good from
Name
Address

Expires

City State Zip

THE AMERICAN RADIO RELAY LEAGUE

225 MAIN 5T.
NEWINGTON, CT 06111

4 CIRCLE 10 ON FREE INFORMATION CARD

W/ EDITORIAL |/

Taking The Slow Road

In our fast-moving technological society,
new developments are not always quickly
applied. There’s often good reason for
this, though sometimes it’s despairing.

As an example, higher education in the
technical fields has always been far be-
hind the real world. This was under-
scored in a recent Prentice-Hall electron-
ics text’s preface, where the co-author,
James Cox, notes that after spending
weeks teaching community-college stu-
dents about audio-amplifier discrete cir-
cuits, a student told him that he plans to
build the final 5-watt audio amplifier cir-
cuit. The author recounts that he un-
thinkingly responded that it would be in-
sane to build it when integrated circuits
are available to us today. Observing the
bewildered look on the student’s face, he
realized how ridiculous it is to spend val-
uable class time on obsolete circuits.

Regrettably, it takes a lot of time to de-
velop and introduce a new curriculum. In
electronics and computers, where tech-
nology moves so swiftly, there will there-
fore always be an enormous time lag be-
tween what’s taught and what’s used in
the real world, though the gap could be
closed somewhat.

Industry itself frequently moves ahead
very slowly many times because they
don’t want to upset deeply rooted tech-
nology that so much equipment is based
on. A case in point is the archaic
RS-232C, the third revision of our serial
communications interface standard.
RS-422, a newer standard, is faster and
can operate over a much greater distance.
But all the modems out there are de-
signed for RS-232C, so there it remains
for now.

In another instance, we have the ever-
popular 5-volt supply for transistor-tran-
sistor-logic (TTL) devices that has been a
standard for a decade, with other devices
designed to work with this operating
voltage too. Previously, 15 volts was the
standard, commonly used with MOS de-
vices. Now, however, even the lower 5
volts threatens the reliability of some
modern ICs due to its heating and electric

WWW.americanradiohistorv.com

field effects on more tightly packed cir-
cuit elements.

A new operating voltage standard is in
the making to overcome this problem:
3.3 volts. This is about as low as one can
get TTL devices to operate dependably.
But since there are so many devices now
dependent on 5 volts that don’t work well
with lower voltages, such as MOS de-
vices, it’s likely that 3.3-volt supplies will
move ahead slowly and will work side by
side with 5-volt supplies for years to
come. But down the road will be the need
for 2.0-volt supplies as chip elements be-
come denser and denser.

How soon will other new technology
take root when a large, established base
of products and accompanying media is
there? We’ll find out soon enough when
Super VHS systems hit our shores by the
end of the year. With new videocassette
machines and new video tape that prom-
ises up to 430 lines of horizontal resolu-
tion, which exceeds broadcast TV’s 330
lines, what will its effect be on the current
crop of machines? (This means, how-
ever, that slower-speeds that use up less
tape will produce maximum resolution
on ordinary TV sets.) Plans are afoot for
these video recorders to have a switch
that enables them to record the present
format, though with the super-density
video tape. You can bet that the buying
transition to the higher-quality format
won’t be heavy at first, but as prices drop
(estimates are that they’ll be about 25%
higher than the high-end machines now
sold), at some point the run toward the
new system could start.

Taking the slow road isn’t all that bad
in most instances. One can’t just dump
the old and move to the new without
some delay as momentum, if it happens
at all, builds up.

et ey
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Part Source

e “Upgrading a Radio Shack <‘Bare
Bones’ Color Computer”’ in the Septem-
ber 1986 issue was very good. I’ve done
all the upgrades mentioned in the article
except for installation of the retrofit vid-
eo monitor adapter. The author used a
Universal Video Plus but failed to give an
address for the company. Could you
please help me?
Michael Rowley
Sunland, CA
Interested readers can contact Comput-
erWare, Box 668, Encinitas, CA 92024
and request its latest catalog, which lists
several different adapters from which to
choose.—Ed.

Project Modifications

e Eager to build the ¢‘Stand-Alone
EPROM Programmer”’ that appeared in
the February and March 1987 issues of
Modern Electronics, 1 decided to pur-
chase the boards from the supplier given
in the Parts List. These are professional-

quality boards, with plated-through
holes. The problem is that the recom-
mended 3M ZIF sockets won’t fit. Is
there a remedy?

I noted also that the part number given
for the hex thumbwheel switches (S1 and
S2) appears to be incorrect. It is actually
the number for a decimal thumbswitch.

R. Frederickson
Denver, CO

We’ve been informed by the board
supplier that the problem is the result of
solder plating that slightly fills the holes
in the board. To remedy it, simply push
the tip of a scribing tool or awl into each
hole from both sides of the board to
“‘open’’ them slightly. Work gently but
firmly. The slightly enlarged holes will
still give a tight fit, but if you push force-
Sully but carefully, you will be able to
seat the sockets. Incidentally, you are ad-
vised to use only the 3M ZIF sockets re-
commended in the Parts List.

You’re correct about the numbering
for the thumbwheel switches. The correct
Unimax number is SF-54 for the normal-

[ ]
Copy Worldwide Short-wave Radio
Signals on Your Computer

Iy open BCD switch required. The end-
plate number is SR-EP.—Ed.

e In the Fig. 2 schematic of the ‘“‘Inex-
pensive Wireless Headphones™ (Feb.
1987) no polarity marking is given for C7
and C8, though the Parts List calls for
electrolytic capacitors? Is this an error?
If not, where can I buy the electrolytic ca-
pacitors called for in the Parts List?
S. Szwec
Bronx, NY
The Parts List is in error; C7 and C8 are
ordinary disc capacitors—not electroly-
tics.—Ed.

e Please note that C2 in Fig. 4 of my
“Audio/Video Distribution Amplifier”’
(Modern Electronics, March 1987) is
shown connected backwards.

Jack Cunkelman

e In my article ‘“‘Introduction to Thy-
ristors’’ (April 1987), please transpose
the on-state and off-state labels for Fig.
1, Fig. 2, and Fig. 4.

Dan Becker

Remember the fun of tuning in all those foreign broad-
cast stations on the short-wave radio? Remember those
mysterious sounding coded tone signals that baffled
you? Well, most of those beeps & squeals are really
digital data transmissions using radioteletype or Morse
code. The signals are coming in from weather stations,
news services, ships & ham radio operators all over the
world. Our short-wave listener cartridge, the “SWL”,
will bring that data from your radio right to the video
screen. You'll see the actual text as it’s being
sent from those far away transmitters.

The “SWL” contains the program in ROM
as well as radio interface circuit to copy

MICROLOG

INNOVATORS IN DIGITAL COMMUNICATION

Copynight©1987 MICROLOG

Morse code and all speeds/shifts of radioteletype. It
comes with a cable to connect to your radio’s speaker/
earphone jack, demo cassette, and an excellent manual
that contains a wealth of information on how to get the
most out of short-wave digital DXing, even if you're
brand new at it.

For about the price of another “Pac-Zapper” game, you
can tie your Commodore 64 or 128 into the exciting
world of digital communications with the
Microlog SWL. $64. Postpaid, U.S.
MICROLOG CORPORATION,
20270 Goldenrod Lane
Germantown, Maryland 20874,
Telephone: 301 428-3227.

Say You Saw It In Modern Electronics
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CD VIDEO SYSTEM. Philips introduced the first Compact Disc Video sys-—
tem, which plays 5" CD Video "singles," 5" audio compact discs, and 8"
and 12" video discs. It'll be marketed under the Magnavox brand in
the fall of '87. The 5" single will hold five minutes of combined
digital audio and analog video material, and 20 minutes of digital
audio that can be played on any CD player. Magnavox's "combi" player
is expected to be priced like mid- to high-end CD players, while CD-V
discs will sell for about $10. The player has a motorized disc-load-
ing tray with recesses for the three disc sizes.

ELECTRONIC POOL OR SPA WATER TESTER. A water quality analyzer called
"Aquasense" (805-569-1731) provides instant tests of a pool's or spa's
water chlorine and pH on its battery-powered display. Sensors mounted
in the recirculation line relay water condition automatically to the
display unit, while corrective results from adding chemicals can be
viewed. Retail price is $350.

MARANTZ IS BACK. Audio pioneer Saul Marantz, who was a leader in high-
end audio electronics many years ago, has joined with electronics
designer John Curl to form a new stereo components company, the Lineage
Corporation. 1Its first series of components include an amplifier,
preamplifier, CD player and a receiver, each of which will retail for
less than $2,000 per component. The line, which is called investment-
grade audio components, is still obviously high-end.

OPEN MAC HARDWARE. With the new Apple Macintosh computers being inter-
nally expandable, Vector Electronic Co. quickly jumped on the new oppor-
tunity and announced a series of eight hardware products, which include
five prototyping boards and three extender boards. The boards are said
to use high-speed, high-density packaging technology, ranging in price
from $64.50 to $300.

TRAINING PACKAGES. Audio cassettes and video cassettes have become
entrenched for home study purposes. Now, Motorola Semiconductor has
developed a self-paced audio cassette course to train design engineers
Or programmers. Its MTTAl course covers the company's MC68000 micro-
processor, while the MTTA2, which contains three tapes (4%-hours long),
shows how to use the enhanced MC68020. Both are said to highlight

the same technical information as formal instructor-led courses. For
more information, call 1-800-521-6274....0n the video end, Micro-Video
Learning Systems, has transformed "Running MS-DOS," a Microsoft Press
book, into a video-based training package. The two-hour video, that
includes a workbook and data diskette, is priced at $495 in VHS or
Beta format. (Call 1-800-231-4021.)

CUSTOM LASER PRINTER FONTS. GNU Business Information Systems, Ramsey,
NJ, offers a selection of 200 fonts for LaserJet, LaserJet Plus and
LaserJet Series II printers, which have been limited to the standard

set of 26 cartridges from Hewlett-Packard. The cartridges are priced
from $199 for ones loaded with up to four standard fonts, with addition-
al fonts loaded at $45 per.

Lo == —_ = Sru - i e e e e — . ——— = — _ =]
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- NEW!

Turbo Scan”
Scanners

Communications Electronics;
the world’s largest distributor of radio
scanners, introduces new lower prices
to celebrate our 16th anniversary.

NEW! Regency$ TS2-MA

Allow 30-120 days for delivery after receipt of
order due to the high demand for this product.
List price $499.95/CE price $319.95

12-Band, 75 Channel ¢ Crystalless ® AC/DC
Frequencyrange: 29-54,118-175,406-512,806-950 MHz,
The Regency TS2 scanner lets you monitor
Military, Space Satellites, Government, Railroad,
Justice Department, State Department, Fish &
Game, Immigration, Marine, Police and Fire Depart-
ments, Aeronautical AM band, Paramedics, Am-
ateur Radio, plus thousands of other radio fre-
quencies most scanners can't pick up. The Regency
TS2 features new 40 channel per second Turbo
Scan™ so you wont miss any of the action. Model
TS1-MAisa35channelversion of this radio without
the 800 MHz. band and costs only $239.95.

Regency® Z60-MA

List price $299.95/CE price $184.95/SPECIAL
8-Band, 60 Channel ® No-crystal scanner
Bands: 30-50, 88-108, 118-136, 144-174,440-512 MHz.
The Regency Z60 covers all the public service
bands plus aircraft and FM music for a total of
eight bands. The Z60 also features an alarm
clock and priority control as well as AC/DC
operation. Order today.

Regency® Z45-MA

List price $259.95/CE price $159.95/SPECIAL
7-Band, 45 Channel ® No-crystal scanner
Bands: 30-50, 118-136, 144-174, 440-512 MHz.

The Regency Z45 is very similar to the Z60 model
listed above however it does not have the commer-
cial FM broadcast band. The Z45, now at a
special price from Communications Electronics.

Regency® RH250B-MA

List price $699.95/CE price $329.95/SPECIAL
10 Channel ® 25 Watt Transceiver ® Priority
The Regency RH250B is a ten-channel VHF land
mobile transceiver designed to cover any frequency
between 150 to 162 MHz. Since this radio is
synthesized, no expensive crystals are needed to
store uptoten frequencies without battery backup.
All radios come with CTCSS tone and scanning
capabilities. A monitor and night/day switch is also
standard. This transceiver even has a priority func-
tion. The RH250 makes anideal radio forany police
or fire department volunteer because of its low cost
and high performance. A 60 Watt VHF 150-162
MHz. version called the RH600B-MA is available
for $439.95. A UHF 15 watt version of this radio
calledthe RU150B-MAisalso available andcovers
450-482 MHz. but the cost is $439.95.

Bearcat® 50XL-MA

List price $199.95/CE price $114.95/SPECIAL
10-Band, 10 Channel ® Handheld scanner
Bands: 29.7-54. 136-174, 406-512 MHz.

The Uniden Bearcat 50XL is an economical, hand-
held scanner with 10 channels covering ten fre-
quency bands. It features akeyboard lock switch to
prevent accidental entry and more. Also order the
new double-long life rechargeable battery pack
part # BP55 for $29.95, a plug-in wall charger, part
# AD100 for $14.95, acarrying case part # VCOO1
tor $14.95 and also order optional cigarette lighter
cable part # PS001 for $14.95.

Regency p—
RH250 =

i
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MODEL TS-2

NEW! Scanner Frequency Listings
The new Fox scanner frequency directories will helpyou find
all the action your scanner can listen to. These new listings
include police, fire, ambulances & rescue squads, local
government, private police agencies, hospitals, emergency
medicai channels, news media, forestry radio service, rail-
roads, weather stations, radio common carriers, AT&T mobile
telephone, utility companes, general mobile radio service.
marine radio service, taxi cab companies, tow truck com-
panies, trucking companies, business repeaters, business
radio {simplex) federal government, funeral directors, vet-
erinarians, buses, aircraft, space satellites, amateur radio,
broadcasters and more. Fox frequency listings feature call
lefter cross reference as well as alphabetical listing by
licensee name, police codes and signals. These Fox direc-
tories are $14.95 each plus $3.00 shipping. State of Alaska-
RLO19-1: State of Arizona-RL025-1; Buffalo, NY/ Erie, PA-
RLO09-2; Chicago, IL-RLO14-1; Cincinnati/ Dayton, OH-
RLO06-2, Cleveland. OH-RLO17-1; Columbus. OH-RLOO3-
2; Dallas/Ft. Worth, TX-RLO13-1:; Denver/Colorado Springs,
CO-RLO27-1: Detroit, MI/ Windsor, ON-RLOO8-2; Fort
Wayne, IN/Lima, OH- RLOO1-1; Hawaii/Guam-RLO15-1;
Indianapolis, IN-RLO22-1; Kansas City. MO/ KS-RLO11-2;
Long Island, NY-RLO26-1; Louisville/Lexington, KY-RLOO7-
1; Milwaukee, WI/Waukegan. IL-RLO21-1; Minneapolis/St.
Paul, MN-RLO10-2; Nevada/E. Central CA-RLO28-1; Ok-
lahoma City/ Lawton, OK-RLOOS5-2; Orlando/Daytona Beach.
FL-RLO12-1: Rochester/Syracuse, NY-RLO20-1; San Diego.
CA-RLO18-1; Tampa/St. Petersburg. FL- RLO04-2; Toledo.
OH-RLO02-3. Regional directories which cover police, fire
ambulance & rescue squads, local government, forestry,
marine radio, mobile phone. aircraft and NOAA weather are
available for $19.95 each. RDOO1-1 covers AL, AR, FL. GA,
LA, MS, NC, PR. SC, TN & vI. RDOO02-1 coversL, IN, KY. Ml
OH & WI. For an area not shown above call Fox at 800-543-
7892 or in Ohio 800-621-2513.

Regency® HX1500-MA

List price $369.95/CE price $218.95

11-Band, 55 Channel ® Handheld/Portable
Search ® Lockout ® Priority ® Bank Select
Sidelitliquid crystal display ¢ EAROM Memory
Direct Channel Access Feature ® Scandelay
Bands: 29-54, 118-136, 144-174, 406-420, 440-512 MHz.
The new handheld Regency HX1500 scanner is
tully keyboard programmable for the ultimate in
versatility. You can scan up to 55 channels at the
same time including the AM aircraft band. The LCD
display is even sidelit for night use. Includes belt
clip, flexible antenna and earphone. Operateson 8
1.2 Voltrechargeable Ni-cad batteries (not included).
Be sure to order batteries and battery charger from
the accessory list in this ad.

Bearcat® 100XL-MA

List price $349.95/CE price $178.95/SPECIAL
9-Band, 16 Channel ® Priority ® Scan Delay
Search ® Limit ® Hold ® Lockout ® AC/DC
Frequency range: 30-50, 118-174, 406-512 MHz
Included in our low CE price is a sturdy carrying case,
earphone, battery charger/AC adapter. six AA ni-cad
batteries and flexible antenna. Order your scanner now.

* % % SPECIAL SAVINGS COUPON * x %
% % % FREE DURACELL® Batteries Included ¥ % %

% % % % Free local frequency directories ¥ %
Save even more with this special Coupon. As long as
your order is prepaid by money order, you'll get extra
special pricing on items listed in this coupon. Inaddition,
if you ordera Bearcat 50 XL or Regency HX1500 scanner
with this coupon, you'll get a free set of Duracell
batteries which we recommend for best performance. If
you buy a Regency Z60 or Z45 scanner using this
coupon, you'll get a free Fox frequency directory worth
$14.95. This coupon must be included with your prepaid
order. Credit cards and quantity discounts are excluded
from this oftfer. Otter valid only on prepaid orders mailed
directly to Communications Electronics Inc., P.O. Box
1045 - Dept. M3, Ann Arbor, Michigan 48106-1045
U.S.A. Coupon expires July 31, 1987. Coupon may not
be used in conjunction with any other ofter from Com-
munications Electronics Inc. Be sure to add shipping &
handling fees listed in this ad (add $3.00 for shipping
tree books or batteries).

RH250B-M3 Regency 25 W. VHF Transcewer ... $299.95
RHB600B-M3 Regency 60 W. VHF Transceiver.... $388.95
RU150B-M3 Regency 15 W. UHF Transcewer.. .$399.95

UC102-M3 Regency 1 W.VHF 2 channeitrans. .... $119.95
HX1500-M3 Regency 55 Channel scanner....... $217.95
Z60-M3 Regency 60 channel scanner. .. ...$15895
Z45-M3 Regency 45 channel scanner....... ..$148.95

BC100XL-M3 Bearcar 16 channel scanner.. ....$177.95
BCBOOXLT-M3 Bearcat 40 channel scanner. ... .. $278.95
INF1-M3 Regency Informant scanner .. ......... $249.95

BC210XW-M3 Bearcat 20 channel scanner......$168.95
BC50XL-M3 Bearcat 10 channel scanner. .. .$11395
RD55-M3 Uniden Radar Detector........ ......... $97.95

* % % SPECIAL SAVINGS COUPON * % %

MODEL HX 1500
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Bearcat® 800XLT-MA

List price $499.95/CE price $289.95/SPECIAL
12-Band, 40 Channel ® No-crystal scanner
Priority control ® Search/Scan ® AC/DC
Bands: 29-54, 118-174, 406-512, 806-912 MHz.
The Uniden 800XLT receives 40 channeisin twobanks.
Scans 15 channels persecond. Size 9% x4%" x 12%."”

OTHER RADIOS AND ACCESSORIES
Panasonic RF-2600-MA Shortwave recewver.. ... $179.95
RD55-MA Uniden Visor mount Radar Detector ... $98.95
NEW! BC 70XLT-MA Bearcat 20 channel scanner. .. $169.95
BC 145XL-MA Bearcat 16 channel scanner .......

BC 140-MA Bearcat 10 channel scanner..... ....
BC 210XW-MA Bearcat 20 channel scanner... ..
BC-WA-MA Bearcat Weather Alert™. .......... ...

PC22-MA Uniden remote mount CB transcewer ...

PC55-MA Uniden mobile mount CB transceiver ... $59.95
NEW! R1080-MA Regency 30 channelscanner ... $118.95
NEW!R1090-MA Regencyd5channelscanner ..$148.95
NEW! INF1-MA Regency Informant scanner .....$289.95
UC102-MA Regency VHF 2 ch. 1 Watttranscewer... $124.95
P1405-MA Regency 5 amp regulated power supply ... $69.95
P1412-MA Regency 12 amp reg. power supply... $164.95
MAS549-MA Drop-in chargerfor HX1200 8 HX1500. .. $84.95

MAS518-MA Wall charger for HX1500 scanner.. ... $14.95

MAS553-MA Carrying case for HX1500 scanner.... $19.95
MA257-MA Cigarette ighter cord for HX12/1500 ... $19.95
MA917-MANi-Cad battery pack for HX1000/1200 ... $34.95
SMM X7 000-MA Svc. man. for MX7000 & MX5000...$19.95

B-4-MA 1.2 V AAA Ni-Cad batteries (set of foun..... $9.95

B-8-MA 1.2 V AA Ni-Cad batteries (set of eight).... $17.95
FB-E-MAFrequency Directory for EasternU.S.A ... $14.95
FB-W-MA Frequency Directory forWesternU.S.A.... $14.95
ASD-MA Air Scan Directory... .................... $14.95
SRF-MA Survival Radio Frequency Directory ...... $14.95
TSG-MA"TopSecret” Registryof U.S. Govt. Freq. ... $14.95
TIC-MA Techniques for Intercepting Comm. ....... $14.95
RRF-MA Railroad frequency directory ............. $14.95
EEC-MA Embassy & Espionage Communications... $14.95
CIE-MA Covert Intelligenct. Elect. Eavesdropping ..$14.95
AB0-MA Magnetmountmobilescannerantenna.... $35.95

A70-MA Base station scanner antenna............ $35.95
USAMM-MA Mag mount VHF/UHF ant.w/ 12 cable . ..
USAK-MA %" hole mount VHF/UHF ant.w/ 17’ cable. .. $35.95
USATLM-MA Trunk ip mount VHF/UHF antenna. ... $35.95
Add $3.00 shipping for all accessorres ordered at the same time.
Add $12.00 shipping per shortwave receiver.

Add $7.00 shipping per scanner and $3.00 per antenna.

BUY WITH CONFIDENCE

To get the fastest delivery from CE of any scanner,
send or phone your order directly to our Scanner
Distribution Center” Michigan residents please add 4%
sales tax or supply your tax .D. number. Written pur-
chase orders are accepted from approved government
agencies and most well rated firms at a 10% surcharge
tor net 10 billing. All sales are subject to availability,
acceptance and veritication. All sales on accessories
are final. Prices. terms and specifications are subject to
change without notice. All prices arein U.S. dollars. Out
of stock items will be placed on backorderautomatically
unless CE is instructed differently. A $5.00 additional
handling tee will be charged for all orders with a
merchandise total under $50.00. Shipments are F.0.8.
Ann Arbor. Michigan. No COD's. Most products that we
sell have a manufacturer's warranty. Free copies of
warranties on these products are available prior to
purchase by writing to CE. Non-certified checks require
bank clearance. Not responsible for typographical errors.

Mail orders to: Communications Electron-
ics”” Box 1045, Ann Arbor, Michigan 48106
U.S.A. Add $7.00 per scanner for R.P.S./U.P.S.
ground shipping and handlingin the continental
U.S.A. For Canada, Puerto Rico, Hawaii, Alaska,
or APO/FPQO delivery, shipping charges are
three times continental U.S. rates. If you have a
Discover, Visaor Master Card, you may calland
place a credit card order. Order toll-free in the
U.S. Dial 800-USA-SCAN. In Canada, order toll-
free by calling 800-221-3475. FTCC Telex any-
time, dial 825333. If you are outside the U.S.
orin Michigan dial 313-973-8888. Order today.
Scanner Distribution Center™ and CE logos are trade-
marks of Communications Electronics Inc.
t Bearcat is a registered trademark of Uniden Corporation.
t Regency and Turbo Scan are registered trademarks of
Regency Electronics Inc AD #050487-MA/M3
Copyrighte 1987 Communications Electronics Inc.

Forcredit card orders call

1-800-USA-SCAN

™

A COMMUNICATIONS
ELECTRONICS INC.
Consumer Products Division

P.O. Box 1045 0 Ann Arbor, Michigan48106-1045 U.S.A.
Call800-USA-SCAN oroutside U.S.A.313-973-8888
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Become one of America’s most sought-after technicians . . .
put your talents and spare time to work for you in the

Only NRI gives you a 27" high-resolution
stereo color TV you build to prepare you for
today’s _vidfo servicing careers.

“explosive-growth” world of home entertainment electronics.

Train in state-of-the-art video/audio
servicing and become a fully qualified
service professional the uniquely suc-
cessful NRI way: It’s hands-on train-
ing, at home . . . designed around the
latest electronic equipment you build
and keep as part of your training. You
start from scratch and “discover by
doing” You conduct key experiments
... perform vital tests . . . build vour
own systems . .. and do it all at the
pace that suits you best.

Therd’s no stopping the incredible
boom in consumer electronics. Soaring
sales, new and improved video prod-
ucts, entirely new technologies have
opened up new opportunities for the
trained technician as never before.

Now at $26 billion in annual sales,
the consumer electronics industry is
creating a whole new servicing, instal-
lation, and repair market. This vear, TV
sales alone are expected to hit 16.2
million units. Every day, sales of home

wwWweamericanradiohistorv.com

VCRs, a product barely conceived of
10 vears ago, reach 20,000 units. Every
day!

And the revolution has spread to the
business sector as tens of thousands
of companies are purchasing expen-
sive high-tech video equipment used
for emplovee training, data storage,
even video conferencing,
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The Video Revolution
Is Just Starting

Already, disc players can handle audio
CDs and laser video discs. And now
there are machines that will accom-
modate laser computer disks as well.
Camcorders are becoming smaller,
lighter, and more versatile . . . 8 mm
video equipment produces high-
resolution pictures and digital audio.
By 1990 our TVs will become inter-
active computer terminals, giving us
entertainment, information, and com-
munications in one sophisticated
video/computer/audio system.

Join the Future or

Be Left Behind
Can you see the opportunity? The serv-
icing and repair market that’s there
already . . . and the enormous future
need created by the millions upon mil-
ns of electronic devices yet to
ne? If vou're looking for a high- [
>ntial career . . . if you'd like
it started in a field that's stll [ ==
open for the independent
assperson . . . even if you'd

find a way to make €xtra money

ae, look into NRI at-home train-
start Right and
Be No Stopping You!

ng in video/audio serv-

! > perfect way for you

t sm the new explosive
g sonsumer €electronics.
Y it home in your spare
ti r own pace. No class-
1 ures, no night school
8

u've never had elec-
u ning, NRI prepares you
p ith a thorough ground-
i1 indamentals . . . a foun-
d vou build on to achieve
a lectronics skills. With
t f understanding and
r >nch experience built
it -xclusive training meth-

C on your way to take
a f the new opportuni-
t ig up every day.

tally Integrated

nds-On Training

S training is built around

“ oing,” right from the start
v t important experiments
a ith your professional dig-
it cter. You assemble the

Y NRI Discovery Lab and per-
fe plete range of demonstra-
ti xperiments in the process.
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Hands-On Training As You Build
a 27" Stereo TV

In just hours you assemble an excep-
tional state-of-the-art TV receiver using
easy to follow, step-by-step instructions.
During this assembly process, you learn
to identify and work with components
and circuits used in actual commer-
cial circuitry Then through tests, adjust-
ments, and experiments you quickly
master professional troubleshooting
and bench techniques.

II_
B
=]
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NRI's commitment to you goes beyond
providing you with equipment appropri-
ate to the latest technology. Of equal
importance is our dedication to training
techniques that let you master TV, video
and audio troubleshooting and repair
quickly and easily. Best of all, we ensure
that in the learning process you acquire
the very skills that will make you a pro-
fessional service technician on the job.

www.americanradiohistorv.com

NRI has purposely designed your
training around equipment that has the
same high-tech circuitry you'll encoun-
ter in commercial equipment. That
means your training is real-world train-
ing. And that’s unique.

Inside Your TV
This new state-of-the-art Heath/Zenith
27" TV included with your training
has all the features that allow you to
set up foday your complete home
video center of the future. Flat screen,
square corners, and a black matrix to
produce dark, rich colors. Cable-
compatible tuning, built-in sterco
decoder to give you superb reproduc-
tion of stereo TV broadcasts . . . even
a powerful remote control center that
gives you total command of video and
audio operating modes.

Your NRI Training Has
Another Special Element

Also built into your training is the enor-
mous experience of NRI development
specialists and instructors. Their long-
proven training skills and enthusiasm
come to you on a one-to-one basis.
Available for consultation and help

whencver you need it, your instruc-
tors ensure your success both
during your course and after
graduation.

Step Into the Future Today

The richest reward you gain

from your NRI video/audio
training is a firm grip on the
future. Your knowledge and know-
how provide you with the soundest
possible foundation for keeping up
with the rapidly evolving, highly inno-
vative video industry:.

Send For Free Catalog
Now is the time to act. Send the post-
paid card to us today. You'll receive
our 100-page catalog free. It's filled
with all the facts you'll want to know
about our training methods with full
details on the equipment you'll use
and keep as part of your hands-on train-
ing. You'll see how our more than 70
years of experience in uniquely suc-
cessful at-home career training makes
us the leading technical school today.
(If someone has already used the card,
write to us at the address below:)

”R’ Schools

McGraw-Hill Continuing
Education Center

3939 Wisconsin Avenue, NW &/

Washington, DC 20016 ']
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Wi/ NEW PRODUCTS /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.

Personal Weather Station

A “‘personal’’ weather station that is
claimed to be as accurate and to offer
as many features as those found in
industrial systems costing ten times
as much, has been announced by
Technology Marketing Inc. (Lake
Oswego, OR). The “PC Weather’’
system turns an IBM PC, XT, AT or
compatible computer into a sophisti-
cated weather monitoring and analy-
sis system. It comes with its own ane-
mometer and wind-vane assembly,

CIRCLE NO. 108 ON FREE INFORMATION CARD

two temprature probes, a half-slot
card and display software.

Functions include wind speed and
direction, barometric pressure, in-
side and outside temperature and
wind-chill factor. The supplied soft-
ware is menu-driven. It is back-
ground resident and can be accessed
from the computer’s keyboard, even
from within a spreadsheet or word
processor. An on-board alarm alerts
you when certain user-defined
weather conditions are met. Because
PC Weather is externally powered by
an ac adapter, it continues to moni-
tor weather conditions and sounds
the alarm even when the host com-
puter is turned off.

An optional rain gauge is avail-
able. $349.95; $69.95 per option.

High-Power Battery Belt

A new battery belt from Multi Video
Productions (Baldwin, NY) is claimed
to have the highest capacity and to be
the only such product on the market
that has a digital display that gives
the user a running account of power
used. It can be used with all portable
equipment that requires a 12-volt dc
source of power. The 15-1b. belt is
worn around the waist. It has a 16.6-
ampere-hour capacity at a 2-hour
rate and is rated to deliver a full 2
hours of running time with a 100-
watt lamp load.

Features include: a built-in low-
battery warning that tells the user
when the belt is near the end of its

useful charge; a series of sealed lead-
acid gel cells; short-circuit and polar-
ity protection; and a weather-resis-
tant housing. It is designed to con-
nect to virtually any 12-volt dc-
powered equipment with available
custom cables.
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Mini 1200-Baud Modem

Though it is only about the size of an
audio cassette (4% " X 234" X %"
and weighs just 3 ounces, Novation’s
new Parrot 1200™ Hayes-compat-
ible mini modem offers 300/1200-
baud telecommunications. Featur-
ing a microprocessor-controlled
management system, the new mo-
dem uses only the power available
from the host computer’s RS-232 se-
rial port. Neither batteries nor an ex-
ternal ac power supply is needed.
Drawing power only when re-
quired, Parrot 1200 remains on

stand-by until activity is detected. It
then automatically and instantly
switches on to whatever mode is
needed. Features include: 0 to 300
and 1200 bits/second communica-
tion rate; asynchronous data format;

full duplex operation; built-in auto
self-test, analog loop-back, local
digital loop-back and remote loop-
back testing; Touch Tone® and
pulse dialing with automatic answer;
dialtone, busy, ringback, MCI and
Sprint tone detection; built-in speak-
er with volume control; and AT-
standard (Hayes) command format.
Options include an adapter, cable
and software. Starter kits are avail-
able for IBM PCs and compatibles,
Apple Macintosh and Commodore
computers. $119.
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Fiber-Optics Experimenter Kit

New from Jameco is the Model
JE310 Fiber-Optics kit, designed as
an educational system to give stu-
dents, hobbyists and engineers hands-
on experience with fiber-optics tech-
nology. It features separate trans-
mitter and receiver circuit boards
with separate test-point checks of

signals on each, as well as a built-in
oscillator for circuit testing. (The
boards come as a single assembly
that can be snapped apart without
the need for a cutting tool.) Included
in the kit are all components needed
for assembling the transmitter and
receiver sections, all necessary fiber-
optic cables and connectors, and full
assembly and operating instructions.
Use of modulated light in circuits is
growing rapidly due to the absence
of RF and EM interference, elimina-
tion of crosstalk and less signal at-
tenuation as compared to hard wir-
ing. The kit requires only a separate
6-to-9-volt dc power source to oper-
ate. $19.95.
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New Speaker System Design

Bose’s new Model AM-5 Acousti-
mass Speaker System is a three-part
loudspeaker system that can be hid-
den from view. Smaller than a quart

vide whatever balance of direct and
reflected sound is right for the listen-
er and room. The Acoustimass mod-
ule contains two 6" low-frequency
drivers that fire into two internal

milk container and weighing about
as much as a standard telephone,
each two-cube speaker array handles
mid and high frequencies. An Acous-
timass module that is about the size
of a typewriter (20" x 12" x 8")
produces bass and can be positioned
anywhere in a room.

Contained within each small cube
is a 2% " wide-range driver. Left- and
right-channel speakers each contain
two such arrangements. Each cube
pair swivels a full 360 degrees to pro-

chambers. The front of each driver’s
cone sends sound into a ported
chamber tuned to 90 Hz, while the
rear of each driver cone fires into a
second ported chamber tuned to 45
Hz. This new technology produces
low-frequency energy by launching
into the listening room the mass of
air contained in each chamber’s
port, rather than directly from the
cone itself. The resultis less cone mo-
tion that reduces harmonic distor-
tion in lower octaves. $699.

‘“‘Fast-Talking”’
Tape Recorder/Player

Fastrac™ is a new General Electric
cassette tape recorder/player that
fea-tures Variable Voice Control
(VSC™) microcircuitry that enables
playback of standard recordings at
up to two times normal speed with
minimal distortion of voice quality.
Because both the speed and pitch of
the tape can be controlled manually,
as tape speed increases, pitch can be
lowered to restore intelligible sound.
Regular recordings can be made with
the VSC switch set to off. Conven-

ience features include: Variable
Voice Activation and & built-in mi-
crophone for hands-free operation;
three-digit tape counter; a LED that
indicates battery condition and rec-
ord mode; protective carrying case;
and three-way power capability. Fas-
trac can be powered by four AA cells
(not included), an ac/dc adapter (in-
cluded) or a vehicle electrical system
via an optional car adapter. For
economy, it is recharge-capable with
an optional NiCd battery pack.
$109.95.
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Space-Age Robotics Kit

““‘Space Wings”’ from Mondo-tron-
ics (Cupertino, CA) is claimed to be
the world’s first robotic kit that
moves without motors. Resembling
a large butterfly, Space Wings owes
its locomotion to a shape-memory

nickel-titanium alloy wire called Bio-
Metal. When activated electrically,
the BioMetal wire contracts by up to
5% of its length and with a pull of up
to 10 ounces. When electrically heat-
ed, the BioMetal wire contracts and
gently closes Space Wings® wings.
When unpowered, the wire relaxes
and opens the wings. Space Wings
flap six times per minute and has a
rated life of millions of cycles.

The Space Wings kit comes with
BioMetal wire, all needed electronic
components, wing material and full
assembly instructions. The kit can be
assembled in about an hour, even if
the builder has no electronics experi-
ence. $19.95.
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Soldering/Desoldering Station

Sibex’s Model S-2 combines temper-
ature-controlled soldering and desol-
dering into one portable unit. This
new tool incorporates a spike-free
temperature-controlled desoldering
tool and an internal vacuum pump
similar to that used in the company’s
Model S-1TC station. In addtion, it
features a temperature-controlled
outlet on the front panel into which a
standard soldering pencil or iron can
be plugged. The solid-state control
system utilizes variable dc voltage
for spike-free soldering. Everything
from a miniature soldering pencil
that draws very little power for deli-

cate soldering to hefty 150-watt irons
can be plugged into the station.

Featured with the Model S-2 are
separate holders for the desoldering
and soldering tools, a built-in tip
cleaning pad, a cleaning tool and
spare vacuum filters. A soldering
pencil or iron is not included.
$289.95.
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Home Security System

Heath Zenith has announced a new
home security system the Model SS-
5910, that installs in minutes and
needs no wires to interconnect the
sensors and control console. The sys-

tem can use an unlimited number of
passive infrared sensors for wireless
monitoring as well as contact sensors
to monitor doors and windows. The
IR sensors detect heat and motion. A
total of eight different zones can be
monitored. Control unit features in-
clude a tamper-proof alarm that
sounds if an attempt is made to dis-
able it; turn-off only with the includ-
ed key-lock switch or remote con-
troller; and a ‘‘panic’’ alarm mode
that sounds the alarm immediately
when triggered in an emergency or to
signal the need for help.
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Board-Based Logic Analyzers

BitWise Designs’ (Troy, NY) mod-
estly priced Logic 20/8 and Logic
10/8 high-performance board-based
logic analyzers occupy one slot in an
IBM PC or compatible computer.
Used for digital prototyping and ran-
dom logic design projects, they are
capable of sampling at up to 10 or 20
MHz. Each comes with software that
allows hardware applications to be
built on the same computer that runs
the logic analyzer. An external pod
samples eight data points with less
than 1 ns of channel-to-channel
skew. An on-board comparator al-
lows a trace to begin, end or be cen-
tered on any fully or partially speci-
fied 8-bit trigger word. Specific se-
lected states can be collected. Mini-
mum sampling period is 50 ns. Trace
size is 8 bits by 256 words. Samples
can be synchronous with an external
clock for state analysis or asynchro-
nous with an internal variable-speed
clock for timing analysis. The exter-
nal clock has a 5-ns minimum pulse
width and a 2-ns setup time. The in-
ternal clock provides variable rates
from 40 Hz to 20 MHz.

Included software contains built-
in help functions and remains resi-
dent in the host computer’s main
memory without affecting other pro-
grams being run. It permits specifi-
cation of trace type and labeling of
data points and display of collected
data in timing-diagram or state-table
form. A key feature is its ability to
interact with the computer’s disk
drives . $695 20/8; $495 10/8.
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IBM COMPATIBLE
WIRED CARDS

HEXPACK $79.95

A workalike copy of the famous AST sixpack with
allits features 384K, RAM, clock. Cal Serial

Parallel now only
COLOR GRAPHICS $59.95

A copy of the ever popular PERSYST card 100%
IBM compatible. with RGB, + compasite color

& monochrome outputs.

MONO GRAPHICS $69.95
The Hercules clone with par printer.

MuLTi 10 84.95
The MULT( 170 has it all! Disc control, €iock, cal.
game, serial, paraliel Total 1/0.. $84.95.

FARADAY DRIVE $29.95
FARADAY. the card that runs 1-4 dnves in

internal daisy chain fashion
$159.95

AM
An exac! clone of the tamous SRAM card. We did
our own software and schematics. Very good for
RAM. disc. etc.

SOFTWARE&BOOK  $19.95
DISKETTE. book & schematic.
PRINTER $24.95
The std paraliel printer card

$24.95

ME
The s1d 2 port game 1/0 card
RS232 $34.9
The duai port RS-232 card for COM-1 & 2 ane of
our best cards.

CLOCK $34.95
Clock/calendar card
RS232 + CLOCK $44.95

Anice card with 2 RS232 ports and a
clock/catendar on board

384K $59.95
Aclose grid of 64K AAM to upgrade an older PC
or early clone.

576K
A small card with 2 rows of 256K RAM and Trow
of 64K t0 upgrade 64K PC's

170 +
The I/0 + it is a very effective card for savmg
slots. Clock. cal. senal. parallel, game {/Qin 1

1.2M/360K DRIVE CARD $89.95
360K/1 2M XT/AT Dual drive card A Ciever card
for the XT or AT, it will run 1.2M or 360K

drives. mixed or two identical ones. Vw good
for up/down transfer of data from AT

archives, hard drive fast back-up etc Really flies
with the program cailed FASTBACK

EPROM PROGRAMMER

A clever card that plugs into your IBM and lets
you program any EPROM up to 512K under soft-
ware contra!. Full screen edit/add/delete
features, will program ail types. Sv. 12v, 21v,
24v, areally full feature unit for the price. Comes
in two styles: the EW901 does 1 ata time. the
EWS04 does 4 EPROMS ata time

EW901..§119.95 EW904..5199.95

NEW
ATTAK
286 1A

$495.00

=8, 10, 12 MHZ CAPABLE

=+ ON BOARD BATTERY

« STD AT SHAPE & SIZE

« STD AT PERIPHERAL
*RUNS ALLBIOS SETS

+ B INTERFACE (6-2) SLOTS §
* 1 MEGABYTE RAM SPACE

Atlast Ihe new model 1A of the ATTAK-286 board is in stock. This has
all the latest fealures for easy operation at up to 12 Mhz with the

12 Mhz IC set. It uses the LS! chip set fram CHIPS & TECHNOLOGY
that you have heard tell aboul. It1s of 4 layer constructon for noise free
high speed operation and is exhaustively pretested on a GENERAL
RADIO bed of nails computerized matrix tester Itis the same size as
the real AT and has space for up to 1 Meg of RAM Wired boards are
equipped with the (atest PHOENIX BIDS. We seil the boards in these
formats.

{(A) BMnz Wured 100% tested. with book. BIOS OK RAM.  $485.00

10 Mhz board wired and 100% tested $595.00
(B) Bare tested PCB with parts iist & placement $99.95
(C) Detaited manual. with CHIPS & TECH data. schenmatics

and many useful hints and kinks $29.95
(D) PHOENIX BIOS, for bare PCB buyers, latest version $59.95
(E) Keyboard Bi0S from PHOENIX for bare PCB $29.95
(1) CHIPS & TECHNOLOGY 5 Chip set. 8 Mhz $99.95
(K) 80286 CPU, 8 Mhz $89.95

We have many other parts in stock, ask

Easy to Bu|Id Clone Kits.

All Wired and
Pretested

$999.” .,

All you need to build up a really nice AT comp:
Motherboard fully tested with 512K of DRAM &

“ BOARD INCLUDED (8MHZ)

atible system with our FLIPTOP case ¢ AZTEC 200 Watt pawer supply ¢ ATTAK-286
Dual 360/1.2 floppy controller » 1.2M PANASONIC drive « a 5160 AT/XT compatible
keyboard » PHOENIX BIOS » PHOENIX keyboard BIOS # all the small hardware to let you quickly (1 Hr.) assemble your own AT system
We know they are good because our own employees are buying them for use at home

GIIT

|I|l||l|||||I|I|||||II||||||||||||||||||II ‘

COMPLETE 8MHZ XT TURBO KIT

This kit consists of the following wired parts
« Flip-top case, heavy gauge steel

« 150 Watt power supply, true 150W

« 5160 AT/XT autoswitch keyboard

* 8Mhz Turbo with 640K DRAM

« Drive card & cable (S e
« 2 PANASONIC DSDD drives “\\\@é‘@
« Video card, color/mono A

« Clock/cal/ser/par ports

10 free diskettes with feeware
« Assembly manual
* Speaker

$599.00

BARE BONES 8MHZ
TURBOKIT

This s a minimum system kit, having
just the basics: you add 10 it from our
cards or any good cards efc. Allows
maximum freedom of choice

= Flip-top case. heavy gauge steel

« 150 Watt power supply (true 150W}
« 8 Mnz 640K TURBO with 256K on it
* speaker

XT TURBO KITS

Yes we make up the kils from stocks of wired and tested
boards 50 you know all will be well when itis assembled. As
you know we have been In the bare PCB business for years.
and we know good and bad boards when we see them We
insist on the best quality of pre-tested boards. stutfed with
good new IC's and then thoraughly tested and burned in
You may see stuff cheaper then ours but it won't be better
« Assembly manual After all what good 15 1t to save  few bucks and then have
100's of hours of aggravation? Better to pay a small amount
more (after all quality control ime is cheap in Taiwan) and
have 1000's of hours of satistaction. The kits go together

$249.00
easily in about an hour.

AZTEC 200W POWER
SUPPLY FOR AT $129.95

We sell the AZTEC power supplies because they are very good.
Less than 0.1% fail in service. and the overvoltage protection is
50 good that they never fry boards. Just try some:of the real
cheapos. . ask a friend who had a System fry at 18V on the 5V
line. hard dnves and all. They are FCC/CSA and UL approved
They put out a true 200W with + 5V at 214, + 12V at 84,
-5V-12V at 0.3A_ And they will last forever, being AZTEC

HARD DRIVE CABINET 59"

This is a very nlce case tor your hard drive. It has space for 2
helght drives with cover-up bezel for one only. The hack Iz ool

640K 2 OR 4 LAYER XT
MOTHERBOARD

4 LAYER 10 MHZ TURBO
This s a thampion of a board, made with the latest
of 4 layer PCB fabrication technigues [tis rock-solid
and has perfect hard-switch (a toggle switch chooses
speed) modes to choose from. (1 will aiso use two
BI0Ses. DIP switch seiectabie for when you want to
select certain BI0Ses for particular applications.

A high guaiity board at a realistic
price

single BIOS. Hard/soft S
2 Layer B Mhz TURBO

$159.95
Loy 80 TURBO, 35 avove bt $149.95
$129.95

for fuse holder, AC plug. switch, connector panel and 3% A%
or 0C fan.

We alsa have some switching power supplies for one of two
Grives The 40 Watt unh has SV-4A and 12V-1.54 and the 60
wall one is 5V-TA and 12V-2 54

inerSupphes
40 Walt $39.95
60 watt $59.95

KEYTRONICS RT-101
XT-AT KEYBOARD rovrest

ONLY
$99.95

(> LHDﬂmLmJEEEI_

T
dbtH

We were able ta get alew more RT-107 trom an OEM who was over-
stocked with them, but only a lew so acl fast. The tinal shipmentwill
arrive about one week atter you see this ad so acl fast to get in the queue.

BARE PCBFOR Il +, lle

We still have  few of the BARE PCEs for the Il + and

the lie in stock. We are ciearing them out o the price is
good. but some items may be gone forever. good luck.

GROUP 1, 3FOR $12.00
DISC, 16K, 80 Column. 80 Col + Softswitch
RS-232, Z-80, Communications, Sprite graphics.
13/16 Sector Disc.

GROUP 2, 2FOR $13.00
Super Serial. lle Ext Ram/ 128K SSM Modem.
Grippler. Time Il, APPLACARD Z-80 + RAM. 9 Voice
music, RGB. SAM

GROUP 3, 2FOR $16.00
Thunder clock, EPROM, Large PROTO-small PROTO.
256K Applacard addon.

All BARE PCB come with parts list and where they plugin

BIG BLUE . | SCLKEYBOARD

Agreal ASCIl keyboard for general use. made
apple - v
SEED =%

with a 5V micro it only needs +5 to run. Has
word processing layout with a large return key
APPLE SEED |,
APPLE SEED II

and 20 keys for special macro use under soft-

gareuc:omrol Cost AES DATA over $100. MICRO-
WITCH HALL type keyswitches for exter

With séhematic and pinout Ha \hsg

The tamous SEED manuals contain the essen- E 14°

tials of assembiing all manner of APPLE and iBM

clone motherboards & plug in cards Organszed

into 3 main areas for economy.

(A) BIG BLUE SEED Over 75 1BM XT mother- |SOLAT|0 N TRA N SFO n M E n

boards and cards listed with all parts and place-
ment for easy work on the bare PCB_Tefls where
to get the various bare PCBs, Has XT,
AT, Turbo. etc. constantiy updated .. $17.95
(B) APPLE SEED 1 For the many |I+ ang lle

clone motherboards. With lots of data on

This Is a high quality full AC isolation trans.
former for those who wish ta run 110 Voit ltems
on 220 Yolts and vice-versa_Good for 240 Watts
a1 50/60 Hz. 1deai tor COMPUTERS, SCDPES,
PRINTERS. MONITORS and many. many more

items using 240 Watts or less. With full
each one $8.95 | User detais. $19.95
(C) APPLE SEED Il For plug ins for the 14 00 wATTS
APPLE I+ and lle. 85 cards IiFs‘;ed withall
parts. placements. hints, etc For easy
building $14.95
Buy 2 or mare and save 10%. all cards isted are ne 110 3! o
for sale fromus AUTOTRANSFORMER

Another very good ltem for running 110 voit
MEMORY MAGIC items on 220 of vice ve’vga This autotransformer
RAM CARD $139.95 | has 1400 Watss capacity. avout 12-13 Amps at

110 or 67 Amps at 220. Does not isoiate the 110
from the 220 or vice versa. so it must be used
with a proper through grounded 3 wire circuit for
safety. Full data given. Tapped at 110, 170. 210,
220,230, 240. versatile Eh

1400 Watts $29.95

This clever (ittle card has copied the Lotus/Intel
RAM format for expanded memory specs (EMS)
and is far, far cheaper. hut just as good Comes
ready to stuff with 64K or 256K DRAMS, and wifl
accept 2MB ot 256K, or 512K of 64K DRAM
Comes with driver disk for RAM disk or spooler.

IBM COMP PC BOARDS
All the bare PCB come complete with a parts
list and placement diagram. All the PCB are

AT CASE
$129.95

I1BM COMPATIBLE KEYBOARDS '
= BEST QUALITY

-v, 7-7. oyt Yur T"’
T—TJ T 7

o

SWIVEL BASE

AS LOW AS I
854.95 CASE |

As you know the keyboard |s one of the two
mechanical items n your system, all eise 1s solio
state and runs forever. We have poked high and
low for good Tawan keyboards, and found them!
of the world's finest keyboard makers. has
Inem We fested them thoroughly first, and Then
Oow We found them to be of excellent qual-
ity, 1BM/Keytronics compatible and only a

nice

5150 The stg 8¢ key type for
XT with large return key
5160 The new XT/AT autoswilch type that
knows what it 15 plugged into Has LED
status panel, large return key, and a very

5161 The enhanced AT/XT auloswitch with 12

How nice it is to be able to
turn the manitor from right to
left and up and down on an
easy-to-use swivelling stand
that adds only 2" in height to
the overall system. A very
handy accessory. an ideal gift

stano $39.95
$54.95

How nice 1115 10 be able to stand
your computer on its side lo save
space_This stand will adapl to ail
the KT and AT clones and fea thing
on the market (115 a sobid N
stee) plate 50 thal yout unt wil not
$64.95 tall over easily as the center of
granty s kepl nice and ow We are

PRINTER ..
GAME..

FARADAY DRIVE CARD

COMPU TER PARTS GALORE INC.
56 HARVESTER AVE.
BATAVIA, NY 14020 USA

1-716-343-6133

IN CANADA 1-800-387-1385
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The new AT style for 1.2 M with

0SQD format, the JU475 made for

the AT. Very fast, quiet and

reliable. .. .. $139.95  IPimp
The new 35" 80 track DSDD drive for e caba,
720K data storage, made for the new and 600V AC +
smaller units, runs under capable fo)

DOS 3.2, JU393 §29.95

weil made probe with
1X. 10X and Ref Sw.
With up to 10 Meg
I/P Imp, useabie to

CALL TOLL FREE
1-800-431-9008

pretested on a bed of nails for open/short faulls N
We do not have schemalics except where noted tlie more costly than the real cheanies function keys. LED status panel, umeric 3ble 1 sel this nice unit ata far SMALL 12" LARGE 14"
Al PROMS and EPROMS ace avalabl, asis TYPE pad.large etum key $88.95 | g venid $11.95 §12.95
certain non-copyright software. as noted
HEXPACK . . FLIP TOP UNINTERRUPTIBLE POWER SUPPLY
COLOR GRAPHIC! $19.95 This nice new case allows you to build an AT compatible and to easily OWER UPPL' Es
384K get al the [nnards. Gone are the dﬂays when you get to slide lahuul 80 1. Hgh eftciency 85%
t

;7552;(32 pounds of scraping iron on and off jus! to see what you own NCR BURROUGHS NORTHERN TELECOM :2; Sinevave (Wd;rrmmmm) Smewive

. i Internal no-spitl battery es
KRAM . The ever famous NCR switching power supply for l seoon
KRAM SOFTWARE & BOOK eiaTos PA[‘IASQN IC SCOPE their defunct IBM clone. 5V at 74, 12VA3A -5-12 at 1A S e e D
PROTOTYPEXT ... $24.95 5.25" and 3.5” for DOS 3.2 from PROBES Another very nice unit. It will run a clone and s i 6. Fast transfer ime, under 5 Ms Yes
S ERORY RIS S e s249s | PANASONIC. The oid standby from is a very high quality unit..............._. 34.95 \/ 7. Multiple Sutput sockels

. Panasonic, the JU455-A5 (SA455 SHUG). We have sold 100's 8. % of fine transients filtered 100%
PROTOTYPE AT A A IV of these great scope The NORTHERN TELECOM power supply is
EXTENDER XT DShlllgl)h|¥ reliable, quiet unit. $99.95 prObeS 10 NObby s running out at last. We have only 300 of these great 2 great new uninterruptible power supphes from SENOON. Each is rated 10 runa
EXTENDER AT or XTs. all over the USA. A beauties left (out of the 3000 we had). It gives system of the rated wattage for 10-20 minutes to let you back-up files (c. in case pawer
tals. A real time saver in rural areas where power can be intermuttent in bad weather.

5V at4A, 12,-5, 12V at 1A each. A real deal

atonly

What adeal, we bought a wnole Iot of these
BURROUGHS switching power supplies for real
Cheap. They give 5V at 6 Amp. & 12V at 3 Amp. Avery

Vy $24.95

good unit for external tape, or hard drive. ol
ext floppy. We are abie 10 sell these for oni

wWwWw.americanradiohistorv.com

$19.95

AMERICANIEXPRESS

The UPS-250W can also be used as a 150 Watt continuous 120 voit AC suppcy when
run from an external 12V battery. This extends the rating of the internal GEL-CEL for as
long as you can keep hooking up car batteries (or in a boat or car as long as you wish}.
In this case the rating is 150W on a continuous basis. The UPS-400W has a 24 voit
internal GEL-CEL and can be run on 24V DC power as well, but at 250W continuously.

UPS-250W $239.95 UPS-400W $379.95

FOR PACKING AND FREIGHT. OVER 360.00. PLEASE

R PACKING AND FREIGHT, HEAVY ITEMS MAY NEEO EXTRA

NT 8Y UPS GROUND UNLESS ANOTHER WAY IS

Y EXTRA FEE WE MUST PAY IS CHARGED. UPS

RED, II.UE ARE AVAILABLE. CD D IV US MAIL OR UPS. PLEASE ADD $3.50

FEE TO THE ABOVE. W MASTERCARD. AMEHIMN
(lPRESS. CERTIFI(D CMECK MDNEVDRDEﬂ SCMDOI. CDL\.! E. Ul

RAL INSTITUTION IASE OROE
CNECKS N((D 1‘ DAVS m CLEAR. ALL GDDDS SNIPP(D AS SODN AS PDSS!
BLE. ALL [TEMS SUBJECT TO PRIOR SALE. PRICES ARE SUBJECT TO CHANGE

TEAMS AND cgumﬂg;lgu MIRIMUM OROER $10.00. FOR ORDERS LESS THAN

WITHOUT NOTICE.
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Technology

Battery Basics

Aninside look at different battery types and guidance
on which ones are best for particular applications

By Brent Gloege

nce used largely to power
flashlights and toys, much
of our state-of-the-art elec-

tronics now hinges on small-battery
technology. In addition to old stand-
bys, the regular zinc-carbon cell and
heavy-duty zinc-chloride cell, there
are alkaline, lithium, mercury, nick-
el-cadmium, and lead batteries.

There are also ““button cells’’ used
to power watches, hearing aids, cal-
culators, and other tiny electronics.
These are available not only in many
of the above battery types, but also
in two additional types, silver-oxide
and zinc-air.

With all of these choices available,
which battery do you choose for
what application? Are rechargeables
always best? Do alkalines really save
you money over regular zinc-carbon
cells? Let’s take a look at the impor-
tant properties of batteries and see
which type of cell works best for each
application.

chargeables on the horizon, such as
rechargeable lithium cells, which are
not yet widely available on the con-
sumer market.

It takes about a dozen parameters
to characterize a battery. Let’s go
through each to see what they mean.

The first parameter, listed in Table
I, is the battery’s voltage. Voltage is
determined by chemical reaction that
takes placein the cell. Common zinc-
carbon cells generate approximately
1.5 volts when new. Alkaline and
mercury cells are about the same.

Table 1. Battery Discharge Curves

Battery Characteristics

The first distinction to be made be- S e T e .Mni: lmu“_s]m
tween batteries is whether they are 427 e e ™ o
rechargeable or can be used only 15

once—what is commonly referred to an N . !
as secondary vs. primary cells. Ex- Z 25

cept for nickel-cadmium and lead &oeo| - :

batteries, all of the batteries we will £ \ .

be discussing are primary batteries; i ‘ \

they cannot be recharged. (Some :

batteries can be ‘‘refreshed,”’ a very Mast siping  More sloping Sioging et Flat
limited form of recharging, but re-

freshing is not practical unless done ENERGY DENSITY [N WATT-HOURS PER  POUNDYWATT-HOURS PER CUBIE INCH
under carefully controlled condi- 0 iy e ‘ 12%?1?! ¥
tions.) There are also some new re- l :
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Nickel-cadmiums (NiCds) are slight-
ly lower, at 1.2 volts, and lead and
lithium are somewhat higher, at 2
volts (3 volts for the MnQ; lithium
watch batteries).

Voltage stated on a battery is the
‘‘nominal voltage.”” The actual volt-
age depends on two factors. First, a
battery is not a perfect voltage source
since it has internal resistance. Thus,
voltage varies with the amount of
current being drawn. Second, inter-
nal resistance of a battery increases
with age, causing voltage at the bat-
tery’s terminals to drop as the bat-
tery is discharged.

The *Discharge Curve’” graph
shows how voltage of each type of
battery varies through its life cycle.
For instance, while zinc-carbon cells
start out at a little over 1.5 volts, they
steadily drop in voltage as they are
being used. Nickel-cadmium bat-
teries, on the other hand, start out a
little lower, at about 1.2 volts, but
stay pretty much at that voltage until
they are almost completely dis-
charged. Manufacturers of battery-
operated equipment know that zinc-
carbon cells fall even lower than 1.2
volts toward the middle of their life,
and so usually design their equip-
ment to be able to operate at that
voltage. That is why NiCds can usu-
ally be used to directly replace zinc-

carbon cells; their voltage starts out
low, but remains at that level during
most of their discharge cycle.

The third parameter given in Table
I is energy density. Technologically
speaking, this is the most important
parameter of a battery, though often
some other factor, such as maximum
current, shelf life, or cost, will be the
overriding consideration in selecting
a battery.

Batteries that have flat discharge
curves have fairly easily determined
energy densities because their volt-
age sharply falls at the ends of their
lives. Batteries with sloping dis-
charge curves have less special values
for their energy densities because
their voltage gradually falls off; the
lower a voltage your device can toler-
ate, the greater the amount of energy
you can get from the battery.

Energy density can be given in
both energy (in watt-hours) per
weight (in pounds) and per volume
(in cubic inches). When building
a battery-powered device from
scratch, a designer is sometimes
more concerned with how much vol-
ume the batteries will take up and
sometimes more concerned with how
much weight they will add. How-
ever, in cases where the container
size is predetermined, whether it’s a
D cell, C cell, AA cell or something

RECHARGEARBLE —a=
Marcusny Silvpr-axida Fincrair MICd Gal lead Loachacid
14y 1.5% 1454 1.2V N b1
| o | -‘
b | \ ‘
Flat Flat Flat Flat Flat Flat
5068 S0H 180/15 12-18¢ =15/ 12-241-1.7
T 1.3-15
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else, it is usually not important how
much the cell weighs, just how much
energy we can get out of that specific
size battery.

Energy densities for batteries
range from about 12 watt-hrs per
pound and 1 watt-hr per cubic inch
for lead-acid cells, to over ten times
that amount, 150 watt-hrs per pound
and 15 watt-hrs per cubic inch, for
zinc-air cells. Energy densities some-
times vary within battery type. For
instance, alkaline battery designs
have been constantly improving,
with jumps as high as 30% or more
with each generation.

Since material in nickel-cadmium
batteries is so expensive, most manu-
facturers have been only partly fill-
ing their C- and D-type cells with
electrolyte to keep their relatively
high prices as low as possible. Even if
the NiCd’s don’t have as long a life
per charge as an alkaline cell, how-
ever, they can be recharged an al-
most unlimited number of times.

Now that the ground has been es-
tablished, manufacturers are start-
ing to introduce ‘‘hi-density’’ NiCd
batteries—ones filled with electro-
lyte. Some of these have as much as
four times the energy density as their
low-density cousins (although it is
still less than half that of the newest
alkaline cells).

Table 1I lists the physical proper-
ties of the various types of batteries.
The left-hand column shows the
common battery size name (AA, C,
D, etc.) along with actual volume in
parentheses. To the right is the
weight of each type of battery in their
various sizes (not all batteries are
available in all sizes). Where data is
not applicable, NA is noted. This in-
formation is useful when designing
equipment from scratch, where vol-
ume and/or weight of batteries may
be important.

Table III shows ampere-hour
(amp-hr) capacity of the various bat-
teries. The amp-hr capacity simply
tells you how many hours the battery
will supply a certain current. For in-
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| | ~Can-Steel Resealable
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Cover

- Cap
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Closure

Cathode Mix—
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CUTAWAY OF SUPER HEAVY DUTY ZINC CHLORIOE CELL

3 VOLT LITHIUM MINJATURE CELLS

stance, if a battery has a rating of one
amp-hr, it means you can draw one
amp out of it for one hour before it is
discharged; or %2 amp out for 2
hours; or 2 amps out for ¥z hour,
and so on. Theoretically, at least.

In reality, things are a little more

Table I1. Physical Parameters (Weight in ozs)

complicated. Like many other bat-
tery parameters, the amp-hour capa-
city of a battery also has some vari-
ables. For instance, the ampere-hour
capacity of a battery is higher at low-
er discharge rates. Thus, you can get
more power out of a battery by draw-

ing a small amount of current from it
for along time than you can by draw-
ing a large amount of current for a
short time. However, if you let the
battery ‘‘rest,”’ you can usually draw

(continued on page 22)

Lithium Rechargeable

Size Carbon Zinc Silver Zinc NiCd Gel Lead
Vol (in.*) Zinc Chloride  Alkaline MnQO, Solid Mercury Oxide Air reg/Hi Lead Acid
Button .02-.25 NA .02-.25 .02-.25 NA .02-.25 .02-.25  .02-.06 NA NA NA
(0.01-0.12)

9V (1.3) 1.2 1.30 1.6 NA Y 1.80 MNA MA 1.25 NA MA
AAA (0.2) 0.3 0.33 0.4 0.46* NA NA MA A 0.36 NA MA
AA (0.5) 0.6 0.71 08 0.6* NA 1.03 MNA MA 15/71.0 N A
C(1.5) 1.5 1.80 2.3 1:7% M A NA MA NA 1.8/2.5 NA MA
D@3.2) 1.0 3.70 4.7 MA N A 5.90 MA A 2.3/5.3 6.4 MNA
6V (30) 22.0 22.0 30.0 MA M A NA MA MA NA 26.0 6-60 lbs
12V (60-800) 50.0 NA NA MA MA NA MA MNA NA 10-401bs  15-501bs

*Similar size for comparison only. Voltage too high (3V) for this size cell.
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Battery Basics (from page 18)

Table II1. Amp-Hrs (at both low and high discharge rates)

Lithium Rechargeable
Carbon Zinc Silver Zinc NiCd Gel Lead
Zinc Chloride  Alkaline MnO, Solid | Mercury Oxide Air reg/Hi Lead Acid
Button .03-.12 NA- 0.04-0.2 |0.07-0.2 NA 0.02-0.3  0.01-.21  0.07-0.40 NA NA NA
9V  (10mA) 0.30* 0.40 0.50 NA NA 0.75 NA NA 0.08 NA NA
(50mA) 0.20 0.30 0.58 0.065
AAA (20mA) 0.40* 0.60 0.80 1.0 NA NA NA NA 0.19 NA NA
(300mA) 0.40 0.50 0.15
AA (20mA) 0.80 1.3 2.0 2.5 NA 2.5 NA NA 0.55 NA NA
(400mA) 0.30 0.7 1.2 1.5 0.45
C (20mA) 2.5 3.0 6.0 7.75 NA NA NA NA 1.35/2.0 NA NA
(400mA) 0.70 2.0 4.5 5.0 1.1/1.6
D (40mA) 5.0 8.0 11.0 NA NA 14.0 NA NA 1.4/4.3 2.7 NA
(700mA) 1.0 4.0 8.0 1.1/3.5 2.5
6V (200mA) 7.0 9.0 14.0 NA NA NA NA NA NA 6.5 50-125
(700mA) 4.0 6.0 9.5
12V (5A) 5-50 30-100
(10A) 25-90
(15A) e NA NA NA NA NA NA NA NA 20-80
(20A) 15-75
(25A) 10-70
(200A) 2-15
* This battery cannot put out this current for
extended periods. ; $e ; 7 ] 7
** Data not available g g 1 [
< <
v e
2 3
£ <
® o
*’é
.. . £
the remaining energy out of it later. < b |
Also, the amp-hour rate of a battery A . 7 5 8 10 0 50 100 150 200
is temperature dependent. At low Current (A) Temperature (°F)

temperatures, the rating will be low-
er and at high temperatures it will be
commensurately higher.

The amp-hr capacity of a battery is
actually a form of energy density in a
more useful form. The relationship
between amp-hours, voltage, energy
density, battery weight and volume is
simply:

amp-hrs X voltage

battery volume
= energy density per volume
and

amp-hrs X voltage

battery weight

= energy density per pound

h

Table 1V is very important in cer-
tain applications. It gives the maxi-
mum current a battery can provide.
This is essentially a measurement of
how much current will flow if you
‘“‘short-circuit’’ the battery.

In most applications, maximum
current available is not important.
But in applications such as battery-
powered tools, a battery may have to
produce very high currents occasion-
ally. Maximum current range from
one amp for small zinc-carbon bat-
teries to almost one thousand amps
for larger lead batteries.

The maximum current a battery
can generate also has two variables.
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The lower the temperature, the lower
this number will be, and vice-versa.
And the more discharged the battery
is, the lower the number will be.
Thus, depending on how you test,
you will get different values for this
number.

Maximum current can also be giv-
en as an internal resistance, since:

battery voltage
maximum current

internal resistance =

A battery’s internal resistance is
the least intuitive battery parameter,
but is the key to many of the vari-
ables that we have encountered with
batteries. Internal resistance is the

Say You Saw It In Modern Electronics
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Table IV. Maximum Current (Amps)

Lithium Rechargeable

Carbon Zinc Silver Zinc NiCd Gel Lead

Zinc __ Chloride Alkaline MnO. Solid Mercury @Oxide Air reg/Hi Lead Acid

Button << 0.05 NA 0.02 0.3 MNA 0.02-0.5 0.02 .005-.012 NA NA NA

9V 0.8 0.8 10.0 NA MA L MNA MA 1 NA MNA

AAA 4.0 4.0 8.0 ¢ NA NA NA NA 1 NA MNA

AA 4.0 5.0 12.0 0.15 MNA * NA MNA 5 MNA NA

C 5.0 7.0 13.0 0.3 MNA NA NA NA 10 NA NA

D 6.0 9.0 15.0 MNA NA . NA NA 10 200 NA
6V 3.0 9.0 30.0 MNA NA NA NA NA NA 50  200-1000
12V A.0 MNA NA MNA A NA MNA NA NA 800 200-1000

< ‘ - <
£ z
g o
5 5
(5] Q
E E
3 3
£ E
8 8
= =1
0 20 40 60 8 100 0 50 100 150 200

Discharge (%)

Temperature (°F)

* Data not available

opposition to flow of electrical cur-
rent within the battery, and is what
prevents a battery from being a the-
oretically ideal voltage source.

This is the property that makes a
battery’s voltage vary with the
amount of current drawn (V =1 X
R). Since internal resistance in-
creases with age and with lower tem-
peratures, it is also a property that
makes the battery’s voltage, maxi-
mum current, and amp-hour capa-
city vary with the battery’s age and
temperature.

Table V gives the internal resis-
tance of all batteries whose manufac-
turers list it.

Notice that the internal resistance
of a battery not only varies with the
type, but also with its size. The larger
the battery, the lower its internal resis-
tance, and thus the greater the maxi-
mum current, as you would expect.

Table VI shows the temperature
range and shelf life of the various
battery types.

While a battery’s performance

Say You Saw It In Modern Electronics

varies with the temperature, there is
also a minimum and maximum tem-
perature in which it may be stored,
and a minimum and maximum temp-
erature in which it may be used. Usu-
ally, the latter range is narrower than
the former.

If a battery is stored at a tempera-
ture that’s too low, its electrolyte
may freeze and destroy the battery.
If the battery is stored at too high a
temperature, chemicals in the battery
may decompose or react with each
other, using up the battery’s stored
chemical energy.

The working temperature of a bat-
tery is often narrower because the
chemical reactions that generate the
electrons are slowed down when tem-
perature drops too low. Zinc-carbon
batteries are a good example of this.
They are pretty useless at tempera-
tures below freezing (0°F) because
chemical reaction will be too slow to
generate very many electrons. When
operating at temperature extremes,
there are batteries available that do

much better. For instance, gelled
electrolyte lead cells can operate over
a temperature range of —75to + 140
degrees F, and solid lithium cells
are good over the range of —40 to

+250 degrees F.
Batteries also vary enormously in

their ““shelf life’’—how long they will
remain ready to be used if left un-
used. Shelf life of some batteries is
temperature dependent. If these are
exposed to temperatures outside of a
specified range, their life can be con-
siderably shortened. This must be
taken into account when estimating
battery life. Within their temper-
ature range, most batteries will have
a longer shelf life if stored at low-
er temperatures.

Another way of expressing a bat-
tery’s life is the rate of loss of charge.
Some batteries, like lithium cells,
have a very low rate of loss—on the
order of only 1% per year. Others,
like nickel cadmium, have a very
high loss—from 10 to 30% per
month (if NiCds weren’t recharge-
able, they probably wouldn’t be on
the market). Again, the temperature
will affect the rate of loss of charge.
Lower temperatures will lower the
loss rate and higher temperatures
will raise it.

Batteries’ maximum life varies
from a couple of years for zinc-car-

#
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Table V. Internal Resistance in ohms (fresh battery at room temperature)

Lithium Rechargeable

Carbon Zinc Silver Zinc NiCd Gel Lead

Zinc Chloride Alkaline MnO, Solid Mercury Oxide Air reg/Hi Lead Acid

Button ¥ NA 100.0 8-12 MNA 3-80 10k 1.5 NA MA NA
9V 35.0 35.0 3.0 NA MA & MA MNA 9.0 MA MA
AAA 0.7 0,5 (1.4 * NA NA MA MNA 12 NA MNA
AA 0.5 0.4 0.3 ¥ MA s MNA MA 0.24 MA A
C .4 0.3 0.2 3, MA NA MNA MA 0.12 MNA NA
D 0.3 0.2 0.15 MA MA ¥ MA MA 0.12 0.01 MNA
6V 0.8 0.7 0.2 MNA MNA NA NA MA NA 0.02-0.03 0.01
12v 2.0 MA MA I MA MA NA NA MA NA 0.01 0.01

Loss (%)

Maximum life (Hrs)

g5

#®

0 40 80 120
Temperature (°F)

160

50 100 200

Temperature (°F}

(=]

150

bon cells to about twenty years for
solid lithium cells. Nickel-cadmium
batteries have the unusual charac-
teristic that their shelf life will al-
most always run out before their
number of charge/discharge cycles
have been exceeded.

In Table VII, we will look at a
few properties which are meaningful
only for the rechargeable batteries—
nickel-cadmium, deep-cycle lead-acid,
and gelled-electrolyte lead batteries.

Rechargeable batteries vary in the
amount of time they require for re-
charging. This actually depends
more on the particular model of bat-
tery than the type. For instance,
there are NiCds that recharge in 16
hours, 3 hours, and 1 hour. The first
entry in Table VII shows the various
charge times for the three different
types of rechargeable batteries.

Most of the batteries sold separ-
ately for consumer use take about 16
hours to fully recharge. Batteries
that are sold as part of a tool vary
from a very slow 30 hour charge to a
very quick 1 hour charge.

%

The rechargeables also vary in the
number of recharge cycles they have.
This is shown in the second entry in
Table VII.

In the case of NiCd batteries, they
have virtually an unlimited number
of cycles during their lifetime be-
cause the battery’s maximum life is
usually exceeded long before the
number of recharge cycles is reached.

Lead batteries are more complex.
The deeper they are discharged, the
fewer number of recharge cycles they
will have. If discharged almost com-
pletely, lead battries can have as few
as 200 cycles. But if discharged only
25% each time, they can give as
many as 2000 cycles.

Rechargeable batteries have a few
other characteristics to consider, as
shown in the last three entries in
Table VII.

Rechargeables are sometimes fus-
sy about how they are charged or dis-
charged. Most nickel-cadmium cells
do not perform as well if they are on-
ly partially discharged before re-
charging. They are not damaged, but
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*Data not available

they do ‘‘remember’’ how much they
were used before recharging, and
tend to act as if that is all the capacity
that they now have. This can be
cured by cycling them completely a
few times. (The best way to use NiCd
batteries is as follows: If your batter-
ies are not yet completely dis-
charged, but you need to have a fully
charged set for the next time you will
use them, leave the device turned on
until the batteries are discharged,
and then recharge them. You are not
wasting a recharge cycle as NiCds
have more recharge cycles than can
be used in their lifetime.)

Lead cells have no memory, and so
do not care if they are only partially
discharged. In fact, they will give a
greater number of recharge cycles if
only partially discharged. But they,
too, are fussy about how they are re-
charged. If not recharged immedi-
ately after use, they will have a short-
er than expected life span.

The last peculiarity of recharge-
able batteries is their possible suscep-
tibility to damage by reverse polar-
ity—a condition which can occur
when a set of batteries is accidentally
left on until completely discharged.
The vulnerability to this depends on
the particular model of battery. In
general, NiCd’s and lead-acid batter-
ies are more vulnerable than gel-
lead batteries.

Say You Saw It In Modern Electronics
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Table V1. Temperature (°F)

Lithium Rechargeable
Carbon Zinc Silver Zinc NiCd Gel Lead
Zinc Chloride  Alkaline MnO, Solid Mercury. Oxige Air reg/Hi Lead Acid
Storage —40+120 —40+160 —40+120| —40+ 140 N —40+140 —40+140 —40+140 | —40+140 4 4
Use +20+130 0+160 ~20+130| —40+140 —40+250| —15+130 32+130 0+ 140 —5+115 -75+140 s
Charge Loss at 70 °F (%/month)
0.7% 0.7% 0.4% 0.1% 0.1% 0.8% 0.25% 0.25% 10-30% 2-3% *
Yrs of Original Charge at 70°F
Yio 99% 99% 99% 99% 99% 99% 99% 99% 70-90% 97% *
1 920 92% 95% 98% 98% 90% 97% 97% * *
2 85% 85% 90% 95% 95% 80% 94%, 94%,
3 77% 7% 85% 93% 93% 70% 90% 90%
4 70% 70% 80% 90% 90% 60% 86% 86%
10 NA NA NA 75% 75% NA NA NA
Max. 3-5 3-5 4-6 5-10 20 » * 15%* 3-5 3-8 2-6
Life
(yrs)
*Data not available
**Battery should be used within 60 days after
P & opening (may be stored sealed for several years)
m _—
[ 2
s s
‘B ]
:: & |
: , l Table VII.
0 20 40 60 80 100 1] 50 100 150 200 .
Discharge (%) Temperature (°F) Rechargeable Battery Properties
Gel Lead
NiCd Lead Acid
The last, and obviously major for a light load, and another type (Ciarge hime:
. . e . . ] Regular 16 12 30
consideration for all batteries is their more economical for a heavy load. Fast 3 2
cost. As Table VIII shows, one can Often, the more expensive battery Quick 1 1
look at the cost in several ways. types are most economically used for
There is the initial cost of the bat- heavy loads. Notice also that, within Cycles:
tery, of course. As you might expect, a given battery type, the larger the 100% 1000 200 **
this is often the only cost people con- battery, the less expensive per watt 50% 1000 500
sider. Usually, a better consideration hour it generally is to use. 25% 1000  1000-
is the cost per watt-hour of power. Discounts on popular batteries | 2000
Often, batteries that are more expen- will affect both the initial and cost
. s Clia?? Memory Yes* No No
sive to buy initially are actually per watt-hr., of course. Only “‘list
cheaper to use. This must be taken prices are considered in Table VIII.
. . ] Recharge No Yes Yes
into account when calculating the So which battery do you choose? Immediately?
cost of rechargeable batteries. While If you need batteries for a non- ) ]
much more expensive to buy initial- critical or low-current application, Reverse Yes* No  Yes
ly, they are far more economical then regular zinc-carbon or heavy- Polarity?
than conventional batteries in the duty zinc-chloride batteries may be

long run if used often.
Note that in many cases, one bat-
tery type may be more economical

Say You Saw It In Modern Electronics

the best choice.
If you will be using a device that
will have the same batteries remain-

*Some of the newest NiCd batteries report-
edly eliminated these defects
**Data not available from manufacturers

ﬂ
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Table VIII. Battery Cost

Lithium Rechargeable
& Carbon Zinc Silver Zinc NiCd Gel Lead
Zinc Chloride Alkaline MnO, Solid Mercury Oxide Air reg/Hi Lead Acid
Button
Initial 0.50 NA 0.90 1.75 NA 0.50 1.00 0.80 NA NA NA
light 6.50 NA 6.00 5.75 NA 1.60 3.30 1.30 NA NA NA
heavy *e NA *s e NA *e *e s NA NA NA
9V
Initial 0.60 1.00 2.00 NA NA 5.00 NA NA 10.00 NA NA
light 0.22 0.28 0.45 NA NA 0.75 NA NA 0.02 NA NA
heavy NA 0.55 0.75 NA NA 0.95 NA NA 0.03 NA NA
AAA
Initial 0.25 0.35 0.75 5.00 NA NA NA NA 2.00 NA NA
light 0.40 0.40 0.60 3.30 NA NA NA NA 0.01 NA NA
heavy 00 0.60 1.00 | NA NA NA NA NA 0.02 NA NA
AA
Initial 0.30 0.40 0.80 8.00 NA 2.00 NA NA 2.00 NA NA
light 0.25 0.20 0.30 2.10 NA 0.53 NA NA 0.01 NA NA
heavy 0.65 0.40 0.40 3.50 NA NA NA NA 0.01 NA NA
C
Initial 0.35 0.55 1.25 11.00 NA NA NA NA 3/5 NA NA
light 0.10 0.12 0.14 0.95 NA NA NA NA 0.01 NA NA
heavy 0.35 0.18 0.18 1.50 NA NA NA NA 0.01 NA NA
D |
Initial 0.35 0.55 1.25 NA NA 10.00 NA NA 3/7 6.00 NA
light 0.05 0.05 0.08 NA NA 0.48 NA NA 0.01 0.01 NA
heavy 0.25 0.10 0.10 NA NA NA NA NA 0.01 0.01 NA
6V
Initial 3.00 4.00 11.00 NA NA NA NA NA NA 20.00 15-90
light 0.07 0.07 0.13 NA NA NA NA NA NA 0.01 0.01
heavy 0.12 0.11 0.19 NA NA NA NA NA NA 0.01 0.01
12V
Initial 10.00 NA NA NA NA NA NA NA NA 30-70 40-90
light NA NA NA NA NA NA NA NA NA 0.01 0.01
heavy NA NA NA NA NA NA NA NA NA 0.01 0.01

* lnitial (average list price w/o discounts)
Light (cost per watt-hour with light load)
Heavy (cost per watt-hour with heavy load)

** This battery is not suitable for heavy loads

ing in it for long periods of time, as in
the case of an emergency flashlight
or a camera, then alkaline batteries
would be a better choice. This is es-
pecially true if the device is expected
to perform under temperature ex-
tremes, for extended periods of time,
with high reliability, or with high
output current capabilities. Re-
chargeable batteries would be inap-
propriate in this case because you
would never recover the initial cost,
and the rechargeable’s lower energy

density and relatively high self-dis-
charge will give you less time per bat-
tery charge.

If, for a special application, you
need a lot of power in a small size,
look into the lithium cells. While
they are very expensive, and are most
commonly available only in odd sizes,
they are just the ticket for special
high-energy-density applications.

If you need an enormous amount
of economical power, look at the
deep-cycle lead-acid motorcycle or
car-sized batteries. They are the most
powerful rechargeable batteries cur-
rently available.
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If you will be using the device on
an infrequent but regular basis, say,
once a month, then gelled electrolyte
lead batteries would be the best
choice (you may not always have the
option in this case because the gelled
lead batteries are not as readily avail-
able in various sizes as are nickel-
cadmium batteries).

If you use batteries frequently and
heavily (discharge them deeply),
NiCd’s are the clear choice. Since
most prefer to be cycled deeply, you
should match the amount of drain
that you put on them with their capa-
city. If you only discharge them to
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the point that the regular NiCd’s will
go, then they would be the most eco-
nomical choice; if you need more
time than the regular NiCd’s can
provide per charge, then you should
select the ‘‘Hi-Capacity’’ NiCd’s.

Finally, if you are regularly using a
lot of batteries, you might find it use-
ful to convert entirely to a recharge-
able system. Therefore, if you will be
using the batteries for less frequent,
shallow discharges, choose gelled
electrolyte lead batteries. If you will
be using batteries for frequent, deep
cycles, choose NiCd batteries. The
following shows where each battery
is at its best.

| Use—
Charge Infrequent Frequent
Deep Lead NiCd
Shallow Lead Lead

It might seem surprising that
NiCd’s have the advantage in only
one out of the four possible situa-
tions, since NiCd’s are the most com-
mon type of rechargeable battery.
But its use is also the most common
for rechargeable batteries—namely,
frequent, deep cycling.

When using rechargeable batter-
ies, you will need to have back-up
batteries for when your batteries are
recharging. There are two methods
of providing backups. If you won’t
be using a lot of batteries, it is most
economical to use alkalines as the
backup batteries; when used only
while your main batteries are charg-
ing, they should provide years of ser-
vice. If you plan to have a lot of re-
chargeable batteries in use, or a
smaller set in constant use, it will pay
to have your backup batteries re-
chargeable, too. All you need is one
additional set of each size that you
are using. Whenever a set of batteries
runs out of power, replace them with
your spare set and place the drained
set in the recharger. This way, you
will get the most efficient use out of
your recharger, too.

As far as which type of charger to
use, if you are using only a few bat-
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teries of only one size, consider using
one of the dedicated chargers (for in-
stance, one which will recharge four
AA cells at a time). If you will be us-
ing different sizes of batteries, you
should consider one of the general
rechargers that will recharge four to
eight or more batteries of different
sizes at a time.

By selecting the right battery for
the right job, you will find that you
will get the most out of your battery
dollars, and always have fresh bat-
teries on hand.

The author wishes to express his appreci-
ation to the following for providing
much valuable information: Duracel,
Gates Energy Products, General Elec-
tric, Mallory, Globe Battery, National,
Panasonic, Saft, Yuasa, and special
thanks to B.G. Merritt of Union Carbide
(Eveready).

Photographs are courtesy of Union Carbide.
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Electronic Design

How To Use EPROMs
for Non-Memory
Applications

Creating complex digital logic circuits with EPROMSs
simplifies electronic designing

By John D. Anderson

PROMs are usually consid-
E ered to be just computer

memory devices. However,
they can be programmed to suit oth-
er digital functions. All you need is
an EPROM programmer. Add a
knowledge of how programmable
read-only memory devices work,
which we’ll explore here, and you’ll

be able to create your own custom-
designed digital ICs to plug into an
electronic circuit . . . right in your
own workshop.

To prove how easy it is to use
EPROMs that aren’t in the tradition-
al computer memory bailiwick, we’ll
describe three such applications that
can be implemented with judicious
programming, the keyboard transla-
tor, keyboard controller and stepper-

motor controller circuits shown
here, all actual working circuits, il-
lustrate only a few of the possible
ways an EPROM or PROM can be
programmed to suit a specialized ap-
plication. Applications beyond these
are limited only by your imagination
and technical ability.

You will note that the three cir-
cuits presented here use the 2716
EPROM as the custom-design ele-
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Fig. 1. A keyboard-translator circuit.
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#

Key Keyboard Output
Pressed (EPROM Address*)
A 00000000
B 00000001
C 00000010
D 00000011
etc. etc.

Address lines A8, A9 and A 10 are tied low.

Table 1. Programming Data for Keyboard Interface*

EPROM Computer ‘“‘sees’’
Output ASCII Character
01000001 A
01000010 B
01000011 C
01000100 D
etc. etc.

*Partial table listing; see text for details.

ment. This EPROM was selected
only because of its low cost and
ready availability. In actuality, just
about any other EPROM or PROM
could be used if you happen to have
them on hand.

In all three circuits, the EPROM is
forced into the *‘read’’ (output-only)
mode by hard-wiring pins 18 and 20
low and pin 21 high. This arrange-
ment causes the EPROM to output a
programmed data word on data-out-
put lines DO through D7 for every ad-
dress word that appears on address-
input lines AQ through A10. Tech-
nically speaking, we’re turning a

computer memory chip into a pro-
grammable logic array, or PLA.

Keyboard Translator

Figure 1 shows how a 2716 EPROM
can be used to as an interface be-
tween a nonstandard encoded type-
writer keyboard and a computer that
requires ASCII-type keyboard cod-
ing. (Computer builders take note—
maybe you can use those bargain-
basement keyboards after all.) This
circuit is easy to build. You simply
connect the output lines of the key-
board to the address inputs of the

2716 EPROM and the EPROM’s
data output lines to the computer’s
keyboard input port. A simple resis-
tor/capacitor network is included in
the circuit to delay the KEY PRESSED
strobe pulse to compensate for the
450-nanosecond data delay through

the EPROM.
Table 1 shows a partial listing of

the data to be programmed into the
EPROM to turn it into a keyboard

translator. Switch S/ on address line
AS8 permits the translation function

to be enabled and disabled. In Table
1, you can see that when address line
AS8 is high, the 8-bit data word com-
ing out of the EPROM on data lines
DO through D7 is the same as the 8-
bit address word being supplied by
the keyboard. This makes the trans-
lator ““transparent’’ to the keyboard
and computer. (Because only the
lower 512 bytes of the EPROM need
be programmed, address lines A9
and A10 are tied low.) You should
draw up a complete ASCII table and
fill in the required output data. This
table will prove to be very helpful as
you program the EPROM and later

Table 2. Programming Data for Keyboard Encoder/Latch

EPROM Address Input EPROM Output

Al10 A9 A8 A7 A6 A5 A4 A3 A2 Al A0 D7 D6 DS D4 D3 D2 D1 DO
S8 S7 S6 S5 S4 S3 S2 S1 Feedback Encoder Output Not used Feedback

o 0 0 0 O O 0 O 0 0 O 0 0 O X X 0 0 O
o o 0 0 0O O 0 O 0 0 1 0o 0 1 X X 0o 0 1
o 0 0 0O O O 0 O o 1 0 o 1 0 X X o 1 O
o 0 0 0O 0O O o0 O 0 1 1 o 1 1 X X o 1 1
o 0 0 0 0 0 O O 1 0 0 1 0 O X X 1 0 O
o 0 0 0O O O 0 O 1 0 1 1 0 1 X X 1 0 1
0O 0 0 0 O O 0 O 1 1 0 1 1 0 X X 1 1 0
0 o 0 0 0 O 0 O 1 1 1 1 1 1 X X 1 1 1
o 0 0 0 0 0 0 1 0 0 O o 0 O X X o 0 O
o 0 0 0 0 0 1 X 0o 0 1 0o 0 1 X X 0o 0 1
o 0 0 0 0 1 X X 0 1 0 0o 1 0 X X o 1 0
o 0 0 0 1 X X X 0o 1 1 0o 1 1 X X o 1 1
0 0 0 1 X X X X 1 0 O 1 0 O X X 1 0 O
0 0 1 X X X X X 1 0 1 1 0 1 X X 1 0 1
0 1 X X X X X X 1 1 0 1 1 0 X X 1 1 0
1 X X X X X X X 1 1 1 1 1 1 X X 1 1 1

X = Don’t Care. Since D3 and D4 are not used in basic circuit, data here can be eitheraOor a I with no change in circuit operation.

“
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on for debugging the circuit should
this become necessary.

Keyboard-Controller System

An EPROM can also be used as a pri-
ority encoder/latch for an eight-
switch keyboard, as shown in Fig. 2.
(This type of circuit is commonly
used in video and audio selector sys-
tems.) The circuit outputs and holds
a 3-bit binary word that corresponds
to the last keyswitch pressed. If two
or more keyswitches are held down
simultaneously, the circuit outputs
the code for the highest-priority
(highest-numbered) one.

Figure 2 shows how to wire the
EPROM into a digital feedback con-
figuration, with data output lines
DO, D1 and D2 driving address input
lines AO, Al and A2, respectively.
These feedback lines provide the en-
coder’s latch (memory) function.
Resistor/capacitor networks R1/ClI,
R2/C2 and R3/C3 on feedback lines
A0/DO, A1/D1 and A2/D2, respec-
tively, prevent circuit ‘‘racing’’ (un-
stable output caused by unstable,
fast-changing feedback lines). The
3-bit encoder output is provided on
data output lines D5, D6 and D7.
Data lines D3 and D4 aren’t used
here but could be programmed for
other outputs, such as a KEY
PRESSED signal or an expanded 5-bit
encoder output.

Data words to be programmed in-
to the EPROM are detailed in Table
2. As long as no key is pressed, the
data output doesn’t change because
the feedback input word to the
EPROM generates the same feed-
back output word from the
EPROM. Hence, the data output is
“locked’’ into a stable state (for
simplicity, each 3-bit feedback word
corresponds to the same 3-bit data
output word).

A key must be pressed to change
the output data word. Pressing any
keyswitch pulls a corresponding ad-
dress line high and forces the
EPROM to output a different data
word. Releasing the key causes the
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Fig. 2. A keyswitch encoder with feedback.

feedback lines to lock the new data
word on the EPROM output.
Although the Fig. 2 circuit pro-
vides a basic switch-debounce func-
tion, short noise spikes may appear
on the output data word as switch
contacts bounce as they’re open and
closed. The noise generated by con-
tact bouncing can appear because the
EPROM output data word is unde-
fined while the address input lines
are changing. If you note a noise
problem as you operate this circuit,
you can eliminate it by bypassing the
affected data lines to ground with
0.001-microfarad disc capacitors.
Since they already pass through the
resistor/capacitor network, the feed-
back lines don’t require bypassing.

Stepper-Motor Controller

Figure 3 shows how an EPROM can
be used to generate the timing signals
required for controlling a four-phase

30 / MODERN ELECTRONICS / June 1987
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stepper motor. Table 3 details how
each winding of the motor must be
turned on and off to cause the step-
per shaft to rotate one step in a given
direction. This table is typical for
most 4-winding stepper motors.

In Fig. 2, EPROM data lines D4
through D7 switch on and off Darl-
ington transistor amplifiers Q4
through QI through current-limiting

Table 3. Stepper-Motor

Winding Energizing Sequence

Winding Number
1 2 3 4
OFF ON ON OFF
OFF ON OFF ON
ON OFF OFF ON
ON OFF ON OFF

cycle repeats

For clockwise rotation, read down; for coun-
terclockwise rotation, read up.

Say You Saw It In Modern Electronics
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Fig. 3. A stepper-motor controller circuit.
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resistors R9 through Ré6. In turn,
these transistors control the current
flow to the stepper motor individual-
ly for each of its windings. Resistors
RI10, R1Il and RI2 and diodes DI
through D4 suppress transient
switching spikes generated by the
motor’s highly inductive windings.
Digital feedback is provided by
EPROM data lines DO, D1 and D2.
Data line D3 isn’t used in this circuit,
but it could be programmed to pro-
vide another output signal. A clock
generator built around a 555 IC pro-
vides pulses to the EPROM. The
EPROM moves the motor shaft one

step for each clock pulse.
When using an EPROM as a se-

quence generator driven from an ex-
ternal clock, it’s important to ar-
range the output data so that only
one feedback line changes state every
time the clock input changes states
(either alow-to-high or a high-to-low
transition) to prevent two feedback
lines from changing state at exactly

the same time. Also, make sure the
output data word is stable during

both high and low periods of the

clock pulse.
Table 4 shows the data to be pro-

grammed into the EPROM for the

Fig. 3 circuit. Assume that the feed-
back lines A0/D0, A1/D1 and A2/

D2 are at position 001, motor wind-
ing output signals D4 through D7 are
at 0110, and the STEP and DIRECTION
inputs A3 and A4 are both 0 (second
line in Table 4). The address applied
to the EPROM is 00000000001. (Ad-
dress lines AS through A10 aren’t
used in this application and are tied
low to ground). The data word out-
put is 01100001, which is the data
word programmed into the EPROM
for that address. At this point, the
EPROM output is stable and un-
changing because the feedback word
(001) is causing the EPROM to out-
put the same feedback word.

Now assume that STEP input A3
goes high. At the instant it does, the
address applied to the EPROM input
is 00000001001. (Keep in mind,
though, that the capacitors on the

Table 4..Programming Data for Stepper-Motor Controller

EPROM Address* EPROM OQutput
A4 A3 A2 A1l A0 D7 D6 D5 D4 D3 D2 D1 D0
Dir. Step Feedback #1 #2 #3 #4 "k Feedback
Clockwise Rotation
0 0 0 0 0 0 1 1 0 0 0 1
X0 0 0 0 1 0 1 1 0 0 0 1
0 1 0 0 1 0 1 0 1 0 1 1
X0 1 0 1 1 0 1 0 1 0 1 1
0 0 0 1 1 0 1 0 1 0 1 0
X0 0 0 1 0 0 1 0 1 0 1 0
0 1 0 1 0 1 0 0 1 1 1 0
X0 1 1 1 0 1 0 0 1 1 1 0
0 0 1 1 0 1 0 0 1 1 1 1
X0 0 1 1 1 1 0 0 1 1 1 1
0 1 1 1 1 1 0 1 0 1 0 1
X0 1 1 0 1 1 0 1 0 1 0 1
0 0 1 0 1 1 0 1 0 1 0 0
X0 0 1 0 0 1 0 1 0 1 0 0
0 1 1 Q 0 0 1 1 0 0 0 0
X0 1 0 (1] 0 0 1 1 0 0 0 0
Counterclockwise Rotation
| 0 0 0 0 1 0 1 0 [ 0 0
X1 0 1 0 0 1 0 1 0 1 0 0
1 1 1 0 0 1 0 0 1 1 0 1
X1 1 1 0 1 1 0 0 1 1 0 1
1 0 1 0 1 1 0 0 1 1 1 1
X1 0 1 1 1 1 0 0 1 1 1 1
1 1 1 1 1 0 1 0 1 1 1 0
X1 1 1 1 0 0 1 0 1 1 1 0
1 0 1 1 0 0 1 0 1 0 1 0
X1 0 0 1 0 0 1 0 1 0 1 0
1 1 0 1 0 0 1 1 0 0 I 1
X1 1 0 1 1 0 1 1 0 0 1 1
1 0 0 1 1 0 1 1 0 0 0 1
X1 0 0 0 1 0 1 1 0 0 0 1
1 1 0 0 1 1 0 1 0 0 0 0
X1 1 0 0 0 1 0 1 0 0 0 0

X = Stable state.

*AS thru A10 tied low to ground.

**Not used.

feedback lines don’t allow the feed-
back word to change instantly.) For
that address input, the EPROM out-
puts the data word 01010011, which
means that the motor winding signal
isnow 0101, the motor has advanced
one step, and the feedback word is
011. As feedback capacitor C2
charges up, the address inputs
change to 00000001011. For this ad-
dress input, the EPROM outputs the

same data word, 01010011, and the
output is stable as long as the STEP
input is high.

When the STEP input changes
from high to low, the EPROM ad-
dress input changes to 00000000011.
Now the output data word is
01010010, which means the motor
winding signal is the same (0101) but

(Continued on page 91)
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Project

A Short-Circuit Detector

Low-cost accessory simplifies locating short circuits
in electrical and electronic systems

By Lawrence M. Walden

ometimes, one of the more

difficult problems encount-

ered in troubleshooting elec-
trical and electronic equipment is
that of locating short circuits, espe-
cially if it relates to a power supply.
With no voltages available here and
most circuits showing zero resistance
on an ohmmeter, successful location
of a short circuit can come at the
end of a long session of guesswork.
Fortunately, there are at least two
practical methods of locating short
circuits to eliminate the guesswork.
One is with an expensive microvolt-
meter, the other with a low-cost
Short-Circuit Detector like the one
described below.

Applying an external limited cur-
rent to an ailing circuit and tracing its
flow directly to the short circuit with
either instrument (both are actually
accessories that are designed to be
used with an independent current
source), puts the ‘‘science’’ back into
troubleshooting. To do this safely,
however, you need a current that’s
low enough to prevent the circuit
from heating up and a high-gain am-
plifier to detect the small voltage
drop across the lands and leads in
series with the short. Since no cur-
rent will flow except in the direct
path to the short circuit, the amount
of current used or detected isn’t
important.

Most ohmmeters set to their low-
est resistance (X 1) scale will provide
an appropriate current source for use
with most printed-circuit board as-
semblies, as will a common 5-volt dc

“

power supply with a 150-ohm resis-
tor is series with it. Currents avail-
able from ohmmeters can range
from 50 to 300 milliamps, depending
on make and model. A flashlight
with its lamp in series with its bat-
tery, provides a current source that
ranges from 200 to 500 milliamps.
For high-power circuits, which in-
clude home and automotive electri-
cal wiring, a battery and lamps that
draw several amperes may be need-
ed, provided heating doesn’t occur
during testing.

About the Circuit

Shown in Fig. 1 is the complete sche-
matic of the Short-Circuit Detector

36 / MODERN ELECTRONICS / June 1987
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accessory, including its dual 9-volt

transistor battery power supply. The

active elements that make up this cir-
cuit consist of high-gain operational
amplifier ICI, small-signal transis-
tors QI through Q4, light-emitting
diodes LED! and LED?2 and the pie-
zoelectric ‘‘buzzer.”’ External con-
trols consist of power switch S2, au-
dio on/off switch SI and zero-adjust
potentiometer R7. Banana jacks JI
and J2 provide the input connectors
for the test probes that are used with
the accessory.

With S1 and S2 set to on and no in-
put applied to pins 2 and 3 of ICI
from the test probes (which are con-
nected into the circuit under test), the

Say You Saw It In Modern Electronics
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Fig. 1. This is the complete schematic
diagram of the Current Detector.

PARTS LIST

Semiconductors

IC1—LM?741 operational amplifier

LED1,LED2—Panel-mount light-emit-

" ting diode (both red or one red and
one green)

Q1,Q4—2N4400 or similar npn silicon
transistor

Q2,Q3—2N4402 or similar pnp silicon
transistor

Resistors (V4 -watt, 5% tolerance)

R1—10 ohms

R2,R3,R18—470 ohms

R4,R5,R8,R9,R14,R17—10,000 ohms

R6—4.7 megohms

R10,R11—1,500 ohms

R12—22,000 ohms

R13,R15—220,000 ohms

R16—470,000 ohms

R7—10,000-ohm, linear-taper panel-
mount potentiometer

Miscellaneous

B1,B2—9-volt battery

Buzzer—Piezoelectric buzzer (Radio
Shack Cat. No. 273-064 or similar)

J1,J2—Banana jack (one red, one
black)

S1—Dpst slide or toggle switch
Printed-circuit board or perforated
board and suitable soldering or Wire
Wrap hardware; suitable enclosure
(Radio Shack Cat. No. 270-222 or 3
similar); 8-pin DIP IC socket for IC1
(see text); snap connectors for Bl and
B2; test probes (see text); lettering
kit; hookup wire; solder, etc.

Say You Saw It In Modern Electronics
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Short-Circuit Detector is first zeroed
with R15 so that neither LEDI nor
LED?2 is on and no sound is emitted
from the piezo buzzer. The Detector
will now respond to a dc input of
either polarity, with LED1 lighting if
the polarity is negative and LED2
lighting if it’s positive. Regardless of
polarity, however, the piezo buzzer
will sound when either LED comes on.

Input to the detector is coupled
through R2 and R3 to the pins 2 and
3inputs of IC1. Resistor R1 is used in
this circuit to prevent static-electrici-
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ty pickup from the open test leads.
The op amp operates as a high-gain
amplifier, as is obvious from the
high 4.7-megohm value of feedback
resistor R6.

With no input applied to the cir-
cuit and both S7 and S2 closed, ZERO
control R7 is adjusted for a zero out-
put at pin 6 of ICI. Both Q/ and Q2
will now be cut off so that no current
flows through either LED, keeping
both off. The arrangement of Q3
and Q4 in the circuit will also hold
the buzzer silent. (With Q7 and Q2
held at cutoff, the base of Q3 will be
at + 9 volts and the base of Q4 will be
at approximately — 2 volts.)

Applying a positive input to ICI
causes the pin 6 output to swing from
the O-volt potential when the circuit
is zeroed to at least —6 volts. The
magnitude of the negative-voltage
swing will depend on the magnitude
of the input to ICI. As the potential
at pin 6 of ICI swings negative, QJ
will remain in cutoff, but Q2, a pnp
transistor, will be biased fully on.

VeSS —r+id

-

*These components are on bottom of board.

Fig. 2. Actual-size etching-and-drilling guide (left) is sized so that pc board you
Jabricate is sized to eliminate need for hardware to mount it inside recom-
mended enclosure. Note in wiring diagram (right) that some components and all

With Q2 fully on, collector current
from the negative side of B2 will

cause positive (+ ) indicator LED2 to
light. Under this condition, the junc-
tionof R11, R13 and LED?2 will drop
from -9 to —2 volts. This voltage
drop causes the base of Q4 to swing
from negative to positive and, as-
suming AUDIO switch S/ is closed,
cause the buzzer to sound.

A negative input to ICI will cause
the pin 6 output to swing from 0 to
+ 6 volts or more, with the magni-
tude of the swing again depending on
the magnitude of the input applied.
This positive shift causes Q2 to re-
main in cutoff, while npn transistor
QI turns on. With QI fully on, nega-
tive (— ) polarity indicator LEDI will
light and the junction of R10, Ri2
and LED! will drop from +9to +2
volts. Transistor Q3 will now con-
duct and raise the potential across
R14 from 0 to +9 volts. With this
+9 volts applied to R135, the base of
Q4 will swing from negative to posi-
tive and the piezo buzzer will sound.

interconnecting wiring are to solder side of board.

Power drain of batteries B/ and
B2 with the Short-Circuit Detector in
its zero-balance condition is only
about 1 milliampere. Negative sup-
ply battery B2 delivers approximate-
ly 6 milliamperes when a positive in-
put is applied to the circuit. Current
draw from positive supply battery B
is about 7.6 milliamperes with a neg-
ative input to the circuit. Additional-
ly, BI must supply another 7 milli-
amperes or so when the piezo buzzer
is sounding.

Construction

Though the Short-Circuit Detector
can be built using any of the tradi-
tional wiring techniques, printed-cir-
cuit board wiring is recommended.
You can fabricate your own board
using the actual-size etching-and-
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drilling guide shown at the left in Fig.
2. Regardless of whether you use a pc
board or perforated board and ap-
propriate soldering or Wire Wrap
hardware, you should use a socket

for IC1.
Wire the board exactly as detailed

in the wiring diagram at the right in
Fig. 2. Make certain you mount the
transistors with the proper basing
and that you double check their
numbers to be sure that you haven’t
transposed the npn and pnp devices
before soldering their leads to the
pads on the solder side of the board.
Bear in mind that the LM741 opera-
tional amplifier is in a round ‘‘can’’-
type case, with its leads arranged in a
circular pattern. Since you’ll be us-
ing a DIP (dual in-line) IC socket,
you must preform the IC’s leads to
conform with the DIP arrangement

Say You Saw It In Modern Electronics
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before plugging it into the socket.
Note, too, that R14 and RI6 mount
on the solder side of the board.

The only components that don’t
mount directly on the board are the
piezo buzzer, ZERO control, LEDs,
input jacks, batteries and switches.
All but the batteries mount on the
front panel of the enclosure in which
the project is housed. The batteries
fit into their own compartment in-
side the recommended enclosure (see
Parts List), which is formed by a
slide-in plastic, metal or circuit-
board material panel. Interconnect-
ing wiring between the pc circuit as-
sembly and off-the-board compo-
nents is accomplished with short
lengths of hookup wire or, as in the
case of the piezo buzzer, its own
wire leads.

Machining of the front panel of
the enclosure is very simple. All you
need do is drill eight holes, as shown
in the lead photo. Three holes are
required for the piezo buzzer, two
small ones for actual mounting and
one larger one to allow the sound to
project outward. The panel-mount
LEDs and ZERO control each re-
quire only one mounting hole. The
same goes for the switches. Simple
round holes are needed for miniature
toggle-type switches. If you use
slide-type switches instead, cut rec-
tangular slots for their toggles and
drill two small holes for their mount-
ing hardware.

After machining the front panel
and before mounting the compo-
nents in their respective locations,
use a dry-transfer lettering kit or a
tape labeler to label the front panel
as shown in the lead photo. Then fol-
low Fig. 1 to interconnect the com-
ponents that are mounted on the
front panel. Keep in mind that the
two outer lug wires for R7 go to holes
that are side by side on the board.
The wiper wire goes to the indicated
end hole in the three-hole arrange-
ment. Also, make certain when you
wire the buzzer into the circuit that
you connect its color-coded leads to

Say You Saw It In Modern Electronics

the appropriate points. Note that
all interconnect wires go to the sol-
der side of the circuit board. Then
drill the holes for the input jacks in
the bottom wall of the enclosure.
Mount the jacks, and connect them
into the circuit with short lengths of
hookup wire.

You can use just about any type of
pointed-probe test leads for this
project. If you already have other in-
struments with pluggable test leads,
you don’t even have to buy new ones
just for this accessory. However,
make sure that the test leads you
do use are color coded so that you
can get proper polarity indication
when using the Current Detector.
Use red for + and black for —. You
can mount a metal clip on one side of
the project’s enclosure to hold one
probe so you can hold the project
conveniently in your hand as you
poke around in a circuit to locate
short circuits.

Figure 3 shows an interior view of
the finished Short-Circuit Detector

in the recommended Radio Shack
enclosure. As you can see, the cir-
cuit-board assembly, sized just right,
fits into one pair of slot guides, the
separator panel for the batteries in
another. This eliminates the need to
machine the enclosure for mounting
hardware for these items.

How to Check for
Short Circuits

Using the Short-Circuit Detector to
locate short circuits in an electrical
circuit or electronic assembly is very
simple. Keep in mind, though, that
the Detector is an ‘‘accessory’’ that’s
designed to be used in conjunction
with a current source. As explained
earlier, this current source can be an
ordinary ohmmeter set to its low-
est-resistance range, a flashlight cir-
cuit with its cells and lamp in series
with the circuit under test, a low-
voltage dc power supply with a series
limiting resistor (150 ohms in series
with § volts, for example), or a high-

(Continued on page 96)

Fig. 3. Interior view of assembled project.
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Project

Telephone Memory Dialer

This accessory economically converts any telephone
into a 10-number memory dialer and can be installed

internally or configured as a stand-alone unit

By Anthony J. Caristi

ith a new integrated cir-
cuit and a handful of ex-
ternal discrete compo-

nents, you can convert any tele-
phone—whether rotary or keypad
dialer—into a 10-number memory
dialer. To be described here is such
an accessory that you can build in
just a few hours. It’s a simple, low-
cost electronic device that provides
true Touch Tone® dialing and fea-
tures a built-in memory that allows
you to store up to 10 of your most
frequently called telephone num-
bers, each of which can contain up to
16 digits. With this capability, the
project can store entire telephone
numbers, including area code and
the initial *‘1’’ required in some areas
and on some services.

Powered directly from the tele-
phone line, our Telephone Memory
Dialer never needs batteries or ac line
power to operate. The only time you
might ever need batteries (in this
case, a pair of AA cells) is if you
build into the project the optional
power backup circuit to maintain the
numbers stored in memory when the
Dialer is moved from one location to
another. When used in this manner,
the batteries will have a useful oper-
ating life roughly equal to their shelf
life, which should average between 2
and S years. At all other times, the
memory function is kept alive by a
minute current of about 1 microam-
pere or so from the telephone line.

You can build the Telephone
Memory Dialer as a stand-alone unit
or use it in combination with an ex-
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isting telephone. If your present
phone has an old-fashioned rotary
dial that outputs pulses instead of
tones, this project will inexpensively
upgrade it to modern Touch Tone
dialing. The circuit board on which
the Dialer is assembled is small
enough to fit inside many pushbut-
ton telephones to convert them into
memory phones.

In addition to its standard 10-
number storage capability, the Tele-
phone Memory Dialer has storage
capacity for one more number that
can be redialed as often as needed
until you get through on a busy line.
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This redial memory is automatically
loaded with the last number dialed
in the normal manner via the Dial-
er’s keypad.

Our Telephone Memory Dialer is
compatible with all telephone sys-
tems that operate with Touch Tone
dialing and, when used as described,
has no effect on normal telephone
service.

About the Circuit

At the heart of the Telephone Mem-
ory Dialer, shown schematically in
Fig. 1, is telephone dialing chip ICI.

Say You Saw It In Modern Electronics
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This integrated circuit contains all  since the instrument itself will draw
the circuitry (except the crystal) current from the telephone line when r--—-"
needed to produce valid Touch Tone it is off-hook. In this case, D5 will 15 ™ |
frequency pairs. It also contains  not draw current. 2 453 |
memory storage for up to 10 fre- When SIB is open (off position), g’ |
quently called numbers and a redial ~ ICI will remain in the standby mode, § L |
memory buffer that retains in mem-  since QI will not be conducting. IE b3 st g
ory the last number dialed. Closing SIB forward biases QI’s 15 TbEg éc’g
This IC interfaces to a common 3  base and causes the transistor to con- ' 2 | Elg gu
x 4-matrix keypad (see Fig. 2) that  duct. This pulls Q/’s collector low :g !LS% | g3 g3
has four row wires identified as r1,  (to 0 volt). This low condition, im- N EJ' TTT1 T 001
r2, r3 and r4 and three column wires  pressed on pin 15 of ICI, activates I R ﬂ|s- ol el s
identified as c1,c2and c¢3. The *and  the chip. Then when any keypad but- T2 2o
# buttons on the keypad are used to  ton is pressed, the divider circuit in-
store and retrieve telephone numbers  side IC1 will produce a valid Touch ) 5 S
you’ve loaded into memory. The IC  Tone frequency pair for that button, e T
retains data with a current drain of  which will appear at pin 16 of the IC. s¥
just 1 microampere when the circuit ~ Transistor Q2 then amplifies the pin "L 2~ 0=
is in its standby mode, permitting 16 output from ICI and places the
memory retention with only aminus-  tones on the telephone line for pro-
cule current drawn from the tele-  cessing by the telephone network.
phone line. When dialing out a telephone
A commonly available and inex- number, the first digit pressed can 3
pensive 3.58-MHz color TV burst not be a * or #. These keys are re-
frequency crystal, identified as served in the project for storing tele-
XTAL in Fig. 1, is used by ICI to phone numbers in memory and later
generate the required Touch Tone recalling them. Though they can not
frequency pairs. Frequency dividers be the first digit dialed, * and # can
on the chip provide the correct divi- be entered as valid keystrokes for 2 é
sion ratios to produce the unique fre- any part of the remainder of the tele- AN J
quency pairs for each key closure of  phone number being dialed.
the keypad. If a telephone number containing 33
A diode bridge consisting of DI more than 16 digits is dialed, the re- L % 2
and D4 assures that the correct dc  dial buffer will be inhibited, though s B3 w
polarity from the telephone line is  you can still dial out the full number. . bR
applied to the circuit, regardless of To redial a number stored in the re- {¢ 4
the polarity of the voltage at the L1 dial buffer, all you need do is tap the 5
and L2 input connectors. With R/ # key twice. You can do this any 3 =
wired across power switch SIA as number of times until you get z 'W“
shown, sufficient memory-retention through to the party you're calling. : Ca”
current is delivered to ICI when S is Just keep in mind that the number o oy s
opened to assure retention of the will automatically be canceled if you °
stored telephone numbers. should key in a new number in the
When S! is closed (the Dialer is meantime. The last number keyed in
switched on), light-emitting diode automatically replaces the previous
LEDI and zener diode D5 ensure number in the redial buffer.
that the potential applied to ICI is To store a telephone number in the v v
never more than 12 volts. In addi- Dialer’s ‘“‘permanent’’ memory, you "L_ 2 _—]’
tion, current through LED] provides first press the * key and then the loca- ege
a visual indication that the circuit has tion in memory where you want to 2
been activated. Note, however, that store the number. The selected mem-

when the Telephone Memory Dialer
is incorporated into an existing tele-
phone instrument, LED! is not used,

ory location can be any single digit
between 1 and 9 on the keypad. This
“opens”’ that location, at which

Fig. 1. Overall schematic diagram,
minus keypad details for the Tele-
phone Memory Dialer.
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PARTS LIST

Semiconductors

D1 thru D4,D6—1N4004 or similar

sil icon diode

D5—I1N5240 or similar 10-volt zener
diode

IC1—S25912 (Gould/AMI) 10-mem
ory DTMF telephone dialer

LED1—Red light-emitting diode

Q1, Q2—2N3904 or similar npn silicon
transistor

Capacitors
C1,C2—0.14F, 25-volt disc

Resistors (%4 -watt, 10% tolerance)
R1—4.7 megohms

R2—100,000 ohms

R3—680,000 ohms

R4—4,700 ohms

R5—150 ohms

R6—470,000 ohms (optional—see text)
R7—10,000 ohms

Miscellaneous

B1—3-volt battery (2 AA cells in series;
optional—see text)

S1—Dpst slide or toggle switch (re-
quired in stand-alone dialer only—
see text)

XTAL—3.579-MHz color TV crystal
Printed-circuit board or per-
forated board and suitable solder-
ing or Wire Wrap hardware;
socket for IC1; keypad (3 x 4-key
matrix or equiva-
lent; Refac Electronics Corp. No.
WRKB002BWM—see text); dual
AA-cell holder; suitable enclosure
(stand-alone units only); machine
hardware; hookup wire; solder,
etc.

Note: The following items are available
from A. Caristi, 69 White Pond Rd.,
Waldwick, NJ 07463: pc board for
$6.25; S25912 IC for $10.75; keypad
for $9.75. Add $1.00 P&H. New Jersey
residents, please add state sales tax.

cl c2 c3

1 2 3
e a
s

(A)

r

r2

3

4

(B)

cl c2 c3

1 2 3

4 5 6
| O—4¢ ’_‘/:H >—0/:0-—<

7 8 9
o0 T T 04

{ { |
* 0 #

time, you simply key in the desired
number as when dialing that party.
During the store operation, the
Touch Tone frequencies will not be
placed on the telephone line.

To recall a previously stored num-
ber from memory, simply press the

Fig. 2, Schematic details of acceptable keypads for use with project. Most com-
mon is matrix keypad shown in (A), though 2 of 7 to common keypad shown in

(B} is also acceptable. Common wire on latter is not used.

#, followed by the key that corres-
ponds to its location in memory.

Construction

Before you proceed to building the
project, decide on the configuration
that suits your needs. You have a
choice of three ways to go. You can
build the Telephone Memory Dialer
as a stand-alone unit that’s complete
in itself and is powered from the tele-
phone line. You can build it as a
stand-alone unit, still powered from
the telephone line, but with memory
backup power provided by a pair of
AA cells that make the project trans-
portable without loss of stored tele-
phone numbers. Lastly, you can
modify an existing telephone instru-
ment, using either its matrix keypad
or a substitute keypad and omit or
incorporate the AA-cell memory-re-
tention feature as desired and house
the entire circuit inside the instrument.

Since there are many variations
of telephone instruments on the
market, it would be impossible to
provide specific instructions to mod-
ify every one of them. However, the
following general discussion should

be sufficient to get you started on the
right track.

As with most other electronic cir-
cuits that don’t require special com-
ponent layout, conductor routing or
both, the Telephone Memory Dialer
can be assembled using just about
any of the traditional wiring tech-
niques. However, the simplest tech-
nique, and most preferable if you’re
planning on building the project into
an existing telephone instrument, is
to use a printed-circuit board. You
can fabricate this board yourself, us-
ing the actual-size etching-and-
drilling guide shown at the left in Fig.
3. Alternatively, you can purchase a
ready-to-wire board from the source
given at the end of the Parts List.

The construction procedure de-
scribed from here on assumes the use
of a pc board. If you’ve decided to
use perforated board and suitable
soldering or Wire Wrap hardware,
you can easily make any adjustments
in layout and wiring as needed.

Wire the board exactly as shown in
the illustration pictured at the right
in Fig. 3. Use a socket for ICI and
solder this into place before you plug

“
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in the IC. Make sure you properly or-
ient the IC, transistors, diodes and
LED before you solder any leads to
the pads on the soldering side of
the board.

Most of the circuitry of the Tele-
phone Memory Dialer is contained
on the compact 2% " by 1% ” pc board.
This small assembly is compact
enough to be concealed inside many
existing telephone instruments. If
you’ve decided to build a stand-
alone unit, you’ll need in addition to
the basic pc circuit assembly a key-
pad, a light-emitting diode and a
double-pole, single-throw switch to
complete the circuit. All components
required for the project are detailed
in the Parts List.

When modifying an existing tele-
phone instrument, the switch and
LED aren’t used. In most cases,
you’ll be able to utilize the existing
keypad in the instrument. The key-
pad that must be used with this cir-
cuit can be either a matrix type that
shorts one row wire to one column
wire, as in Fig. 2(A), or closes two of
seven wires to a common wire, as in
Fig. 2(B).

When building a stand-alone unit,

be sure to use a telephone cord ter-
minated in a modular plug to make
the connection to the telephone line.
This will make it easy to connect and
disconnect the project to and from
the telephone line. It is also an FCC
requirement for ancillary equipment
connected to the telephone line.

If you plan to modify an existing
telephone instrument, you must first
determine its keypad configuration.
To do this disconnect the instrument
from the telephone line. Then use an
ohmmeter, set to its lowest range, to
determine which wires short together
for each button of the keypad. Once
you know which wire pair shorts to-
gether for each key, you should be
able to identify the row (r1 through
r4) and column (cl, c2 and ¢3), as
shown in Fig. 2.

Once you’re satisfied that your
keypad meets the circuit’s require-
ments (if it doesn’t, you’ll have to
substitute one that does), disconnect
from the telephone circuit and label
each wire. Now, referring to the
drawing at the right in Fig. 3, con-
nect each of these wires into the Tele-
phone Memory Dialer’s circuit ac-
cording to the row and column desig-

Fig. 3. Actual-size etching-and-drilling guide for pc board is shown at left, wir-
ing diagram for board is shown at right.
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nators marked on the keypad wires
and the holes in the board on oppo-
site sides of IC1. Work carefully to
avoid making any wiring errors at
this stage. If you do make a wiring
error, your telephone will send the
wrong tone pairs out over the tele-
phone line when you dial a number.

There are two circuits in the Tele-
phone Memory Dialer that are oper-
ated automatically by the modified
telephone instrument. These are the
power-on function that’s controlled
via S1A4 and the chip-enable function
that’s controlled by SIB. Since SI
isn’t used in the modified circuit, the
telephone instrument’s hookswitch
will replace S14 and the telephone
circuit will provide forward bias to
Q1 (see Fig. 4).

Determine the location of the
hookswitch inside the telephone in-
strument you’re modifying. Some
instruments have a double-pole
hookswitch that breaks both the L1
and the L2 telephone-line connec-
tions. If yours is like this, you need
concern yourself with only the pole
that breaks the L1 connection.

When you’ve determined the loca-
tion of the hookswitch connections
in the instrument being modified,
connect R (a 4.7-megohm resistor)
across the normally closed contacts
(the telephone’s on-hook circuit).
Then make the connections between
your telephone circuit and the diode
bridge in the Telephone Memory
Dialer’s circuit, as indicated in Fig.
4. (The dc polarity of the telephone
line isn’t a factor when wiring to the
bridge circuit.)

With a dc voltmeter, set to a range
that can conveniently indicate be-
tween 10 and 50 volts, determine
what component or wire in the tele-
phone instrument is at +5 to +12
volts when the phone is off-hook and
is at 0 volt when it’s on-hook. Make
sure when making these measure-
ments that you connect the voltme-
ter’s negative probe to the telephone

(Continued on page 90)
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Project

Memory Expansion For
Apple Ile 80-Column Card

Low-cost 64K retrofit board lets you take advantage
of the ‘‘extra-memory’’ feature offered by some software

By D.N. Ellis

formance and capabilities of
my Apple Ile computer and its
80 Column Text Card—until the
‘““Appleworks’’ integrated software
package appeared on the scene. With
Appleworks loaded into my comput-
er, all I had left in the way of avail-
able user memory was 10K. That’s
when I missed the 55K of memory
Appleworks makes available when
an Extended 80 Column Text Card is
used. Unfortunately, I had neglected
to get the Extended 80 Column Text
Card when I bought my computer.
Though I could have just pur-
chased an Extended 80 Column Text
Card to solve my dilemma, I didn’t
want my old card to serve as a con-
stant reminder of my shortsighted
economy. So I decided to see if I
could upgrade my present text card.
After close study of the hardware
and a bit of brainstorming, I suc-
ceeded in devising a way to add a full
64K of RAM on a card that piggy-
backs my standard 1K 80 Column
Text Card. Now I have all the advan-
tages of the Extended 80 Column
Text Card at only a fraction of what
it would have cost me to buy an Ex-
tended Card from Apple.

I was very pleased with the per-

Some Details

To maintain as much compatibility
as possible with existing software and
hardware, the designers of the Apple
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Ile wove the Ile 80 Column Text
Card design into the existing Apple IT
architecture. This was accomplished
by using the same address space for
the 80-column display as for the 40-
column display and interleaving data
from the existing 40 columns with
another 40 columns of data from the
80 Column Text Card in the new
Auxiliary slot. To accomplish this,
new signals were created to enable
the 80 Column Text Card when acti-
vated by software.

In the new scheme, the character
generator and video output shift reg-
ister are exercised at twice their origi-
nal rate. The net effect is 80 columns
of video display consisting of 40 of
the original columns interspersed
with the additional 40 columns from
the 80 Column Text Card in the Aux-
iliary slot. The additional 40 col-
umns of text occupy 1K of RAM on
the 80-Column Text Card. On Ex-
tended 80 Column Text Cards,
there’s 64K of RAM. In 40-column
mode, all 64K is available for pro-
gram usage, while activation of the
80-column display mode reduces the
extra available memory to 63K.

Making the Modifications

To be able to substitute 64K of RAM
for the existing 1K of RAM already
on the Apple Ile 80 Column Text
Card, you need detailed information
about the Apple Ile Auxiliary slot
signals, the 80 Column Text Card,
and the 64K of RAM to be added. A
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description of the Auxiliary slot sig-
nals is given in the Apple Ile Refer-
ence Manual, while a representative
schematic diagram of the extra 64K
of RAM to be added appears in the
Apple Ile Extended 80 Column Text
Card Supplement.

You can search out this informa-
tion on your own, by physically prob-
ing the 80 Column Text Card with a
continuity checker or by referring to
the printed materials. However, to
make your task easier, much of the
information you need is provided in
Fig. 1. This complete schematic
diagram of the 80 Column Text Card
shows the Auxiliary slot signals in
the Apple Ile computer and the wir-
ing of the on-board 1K of memory
RAM. The Fig. 2 schematic diagram
of the 64K Memory Expansion
Upgrade circuit shows how the 2158B
RAM IC on the 80 Column Text
Card is replaced by a home-built
board containing a bank of eight
4164 (64K x 1) dynamic RAMs (U!
through U8) that connect to the 80
Column Text Card via a ribbon ca-
ble. It also shows how a 16-pin jump-
er plug replaces a 74LS75 on the 80
Column Text Card and how a second
16-pin jumper plug replaces the 20-
pin 74L.S374.

This upgrade consists basically of
the eight RAM chips that you Wire
Wrap in sockets on a separate board
that then ‘‘piggy-back’’ mounts on
the existing 80 Column Text Card
and interconnects to it via the ribbon
cable/plug assembly. The new card

Say You Saw It In Modern Electronics
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Fig. 1. Schematic details of standard Apple Ile 80 Column Text Card, including bus signal assignments.
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TAKE ANY ONE OF THESE HANDBOOKS
— when you join the ELECTRONICS AND

® your one source for engineering books from
over 100 different publishers

* the latest and best information in your field
® discounts of up to 40% off publishers' list prices

322/910

Publisher’s Price $110.00

ANTENNA ENGINEERING

HANDBOOK, Second Edition

Edited by R. C. Johnson and H. Jasik

® 1,408 pages, 946 illustrations

® covers all types of antennas currently in
use with a separate chapter devoted
to each

® provides detailed data on physical
fundamentals, operating principles, design
techniques, and performance data

® up-to-the-minute information on antenna
applications

® amust for those involved in any phase of
antenna engineering

Publisher’s Price $64.50

STANDARD HANDBOOK OF

ENGINEERING CALCULATIONS,

Second Edition

By T. G. Hicks

® 1,468 pages, 793 illustrations, 499 tables

® puts more than 1,100 specific calculation
procedures at your fingertips

® every calculation procedure gives the
exact, numbered steps to follow for a
quick, accurate solution

® virtually all procedures can be easily
programmed on your PC or calculator

® uses USCS and SI units in all calculation
procedures
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047/790

Publisher’s Price $89.50

TELEVISION ENGINEERING

HANDBOOK

Edited by K. B. Benson

® 1,478 pages, 1,091 illustrations

® packed with all the technical information
today’s engineer needs to design, operate,
and maintain every type of television
equipment

® extensive coverage of receivers, broadcast
equipment, video tape recording, video
disc recording, and the latest
technological advances

® provides television system and industry
standards for the U.S. and other countries

® the most comprehensive book on the
subject of television engineering
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FOR ONLY $14.95 —VALUES UP TO $110.00
CONTROL ENGINEERS’ BOOK CLUB®

Publisher’s Price $82.50

MODERN ELECTRONIC CIRCUITS

REFERENCE MANUAL

By J. T. Markus

® 1,264 pages, 3,606 circuit diagrams

® 3 handy, desktop reference with 103
chapters organized by “family” grouping

o filled with predesigned and use-tested
circuits to save you production time and
money

o includes concise summaries of all the

i
4}.
Hill
4 reasons
to join today!
1. Best and newest books from ALL pub-

lishers! Books are selected from a wide range of
publishers by expert editors and consultants to give

404/461

recent applications notes, journal articles,
and reports on each circuit, efficiently
organized and indexed for the practicing
engineer

you continuing access to the best and latest books
in your field.

2. Big savings! Build your library and save money,
too! Savings range up to 40% off publishers’ list
prices.

3. Bonus books! You will immediately begin to

Publisher’s Price $89.00

ELECTRONICS ENGINEERS’

HANDBOOK, Second Edition

By D. G. Fink and D. Christiansen

® 2,272 pages, 2,189 illustrations

® unrivaled for its completeness, authority,
reliability and timeliness

® 80% new or extensively revised

@ prepared by a staff of 173 expert
contributors

¢ brings you more than 2,000 formulas and
equations

¢ has over 2,500 bibliographic entries

participate in our Bonus Book Plan that allows you
savings up to 70% off the publishers’ prices of
many professional and general interest books!

4. Convenience! 14-10 times a year (about once
every 3-4 weeks) you receive the Club Bulletin
FREE. It fully describes the Main Selection and
alternate selections. A dated Reply Card is in-
cluded. If you want the Main Selection, you simply
do nothing — it will be shipped automatically. If you
want an alternate selection — or no book at alt —
you simply indicate it on the Reply Card and return
it by the date specified. You will have at least 10
days to decide. If, because of late delivery of the
Bulletin you receive a Main Selection you do not
want, you may return it for credit at the Club’s
expense.

As a Club member you agree only to the purchase
of three additional books during your first year of
membership. Membership may be discontinued by
either you or the Club at any time after you have
purchased the three additional books.

FOR FASTER SERVICE IN ENROLLING CALL TOLL FREE 1-800-2-MCGRAW

r------------------------------------------------1

McGraw-Hill Book Clubs

Electronics and Control Engineers’ Book Club®
11 West 19th Street

4th floor

New York, NY 10011

Please enroll me as a member of the Electronics and
Control Engineers’ Book Club® and send me the book 1
have chosen for only $14.95, plus local tax, postage, and
handling. I agree to purchase a minimum of three
additional books during my first year as outlined under
the Club plan described in this ad. Membership in the
club in cancellable by me or McGraw-Hill any time after
the three book purchase requirement has been fulfilled. A
shipping and handling charge is added to all shipments.

I wish to order the following book:

[J ANTENNA ENGINEERING HANDBOOK (322/910)

[JJ MODERN ELECTRONIC CIRCUITS REFERENCE MANUAL (404/461)
[JJ ELECTRONICS ENGINEERS' HANDBOOK (209/812)

[J TELEVISION ENGINEERING HANDBOOK (047/790)

[JJ STANDARD HANDBOOK OF ENGINEERING CALCULATIONS (287/35X)

e

B!

Name

Address Apt. #

City/State/Zip
This order subject to acceptance by McGraw-Hill. Offer good only to new members. Foreign member acceptance subject to special conditions.
This offer expires July 1, 1987. 33853

L------------------------------------------------J
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Memory Expansion For Apple Ile

Fig. 2. Schematic diagram of 64K
Memory Upgrade add-on for stan-
dard Apple ITe 80 Column Text Card.

PARTS LIST

C1 thru C8—0.1-yF, 35-volt tantalum
capacitor

C9—10-pF, 35-volt tantalum capacitor

R1,R2—4T7-ohm, ¥-watt, 10% tol-
erance resistor

Ul thru US—4146MN-200 (200-ns) 64K
# 1 dynamic RAM

Misc.—Perforated board with holes on
(0.1" centers (Vector No. 64P44WE
or similar); & low-profile, 16-pin
Wire Wrap 1C sockets for U1 through
US; Wire Wrap pins (Vector No.
T-44 or similar); 24-pin DIP socket
and ribbon cable (AP No. DJ24-1);
16-pin headers (2); about 50 ft. Ky-
nar wrapping wire (preferably color
coded); epoxy cement or silicone ad-
hesive (see text); 3 sets 4-40 = 1”
machine screws, nuts and lockwash-
ers; insulating fiber washers (see
text); 4 " spacers; solder; etc.

Note: The specified perforated board, Wire
Wrap pins and plug/cable assembly are
available from Jameco. Low-profile Wire

sockets are available from Digi-
tems listed are available from
other sources as well.

mounts to the front of and fits be-
tween the 80 Column Text Card and
the power supply when the combined
assembly is plugged into the Apple
IIe’s Auxilairy slot.

No permanent alterations to the 80
Column Text Card are made by this
upgrade. You don’t even have to run
+ 5-volt and ground wires from the
computer’s bus to the 64K Memory
Upgrade card; these are supplied via
the ribbon cable that plugs into the
socket for and replaces the 2158B 1K
RAM chip on the 80 Column Text
Card. So any time you wish to re-
store the 80 Column Text Card to its
original configuration, you can do so
simply by unplugging a ribbon cable,
dismounting the 64K Memory Expan-
sion Upgrade board and replacing

2.25" ~
T Mounting holes (3)—drill to match T
locations and size of hole in REMOVE THIS AREA s
Apple lle 80 Column Text Card. i
12 8 1
[ ] L ] [ ] T [ ] 18 ®12® 20 [ ] [ ] [ ] L ]
[ 2 [ ] L ] v_. ' 4 [ ] [ ] [
13 T E C9 24
S
EO 25 26
N~
o
us uz us us U4 U3 u2 U1
Y
. 43 |
NOTES:

Perforated board with holes on 0.1" centers.

o = T-44 pins—space two holes apart horizontally, one hole apart vertically.

0.1uF tantalum capacitors (C1 through C8) mount on opposite side of
board between pins 1 and 16 of U1 through U8.

Apple lle Column Text Card

74LS75

7418374 (Il

21588

7415374 (1)

O

3.3K SIP Network
s |

7415245

Fig. 3. Dimension details and hardware location/layout for 64K memory add-
on board for 80 Column Text Card (upper) and locations and identifications of
components on standard 80 Column Text Card (lower).

the ICs you removed from the 80
Column Text Card’s sockets dur-
ing modification.

When you’re ready to get started,
make sure your Apple Ile’s power is
turned off before you even open the
computer’s case. Also, always power
down your computer whenever you

have to remove or plug in a board or
an IC. If you make any insertions or
removals with the power turned on,
you can damage an IC, a plug-in
board or/and the computer itself.
With the power turned off, re-
move the 80 Column Text Card from
the computer’s Auxiliary slot. Refer-

e e s e e T e i e e SRS e s e
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Fig. 4. End-view details of 80 Column Text Card with add-
. on memory board installed in Apple Ile Auxiliary bus slot
TN x? 741875 jumper shows clearances and mounting.
w |
5 gl (o ——— Fig. 5. Ribbon cable trimming details and wiring details
%_ || for 16-pin DIP headers that replace ICs on 80 Column
64K RAM — | N Text Card. Note how 16-pin 74LS374(1) header plugs into
upgrade card _l_ a 20-pin socket .
4164 RAMSs SN DJ24-1 plug
/8" min-—, == ﬂT -
— . 1 16 9
— [ VP W WP
= |[|Apple Ile 80 Column Text Card
P || dhdbhdhdh
1 8
Powar 7418374 (1) jumper 5 7418374 (1) Header
stipply b 1/2" | 347 LU 3
L1 o U | 16 15 10 9
. ® oQoo0OOp O
E e [} Auxiliary slot connector ‘ | |‘ | || {Q
i —r/ Motherboard TS I B
o= DJ24-1 o P >
* 1 6 7 8
L Wik i £ s | 741875 Header

ring to Fig. 3, trim the perforated
board to the dimensions shown in the
upper drawing. Cut away and dis-
card the indicated portion of the
board. This done, place the perfor-
ated board against the rear of the 80
Column Test Card, shown in the
lower drawing in Fig. 3, so that the
cut-away area is at the top and faces
in the same direction as the slope on
the Text Card. With a sharply point-
ed pencil or a scribe, draw the out-
lines of the three corner holes in Text
Card onto the perforated board. Set
aside the Text Card. Then drill holes
through the three marked circles;
make these holes the same size as
those in the 80 Column Text Card.
Make a trial fitting of the perfor-
ated board, using 4-40 x 1" machine
screws, nuts and % " spacers to check
alignment with the 80 Column Text
Card. When properly mounted, the
perforated board should be spaced
%" from the surface of the solder side
of the Text Card, as shown in Fig. 4.
With this assembly plugged into the
Auxiliary slot of your (powered-
down) computer, there should be

about %" of clearance between the
surface of the perforated board and
the power supply in the computer, as
shown. Test fitting is important at
this stage because if any adjustments
must be made to assure proper align-
ment, they’ll be far easier to make
now than if you wait until later on
when the new board is fully wired
and populated.

While you have the two boards
fastened to each other, check to
make sure that the screw heads are
electrically isolated from the 80 Col-
umn Text Card. If any isn’t, plan on
using insulating fiber washers be-
tween them and the board at each lo-
cation where the problem exists.

Referring to the upper drawing in
Fig. 3, cement low-profile 16-pin
Wire Wrap IC sockets to the perfor-
ated board with epoxy cement or sili-
cone adhesive. Do not install any
RAMs in the IC sockets until after
the 64K Memory Expansion Up-
grade board is fully wired and inter-
connected with the 80 Column Text
Card. Leave enough room at the top
of the board so that the sockets don’t

52 / MODERN ELECTRONICS / June 1987
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interfere with the machine hardware
that will hold together the two
boards, and space the sockets across
the board so that there’s a column of
holes between each. Avoid getting
cement or adhesive on any socket
pins or into any socket receptacles.
While the cement or adhesive sets,
wire the two jumper headers as de-
tailed in Fig. 5. You can use bare wire
for the header that goes into the
741.8374(1) socket on the 80 Column
Text Card, but be sure to use insu-
lated wire for the bridging conduc-
tors on the 74LS75 header. You
might want to place a label with the
IC identification written on it on
each header for easy reference. (A
jumper header is a simple way to
route needed signals to the dynamic
RAM on the 64K Memory Expansion
Upgrade board without having to
alter the 80 Column Text Card.)
Trim the ribbon cable connected
to the DJ24-1 socket/cable assembly
on a diagonal, as shown in Fig. 5.
Make certain that the plug end is or-
iented as shown before you mark and
cut the cable. After cutting the cable,
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separate the conductors about %"
from the cut end and carefully strip
about ¥¢” of insulation from each.
Twist together the fine wires in each
conductor and tin with solder.

When the cement or adhesive be-
tween the sockets and perforated
board has completely set, use nar-
row-nose pliers to insert T-44 pins in-
to the holes in the board as shown in
Fig. 3. Stagger these pins as shown
and start the lower row near the low-
er edge of the board to make it easier
to connect and solder the DJ24-1 ca-
ble them. Space the two rows of pins
(numbered from 1 through 12 and 13
through 24) two board holes apart
horizontally and the two rows one
hole apart vertically. Then install
pins 25 and 26 vertically in line with
and as far as possible from pins 8 and
18, respectively, as the IC sockets
will allow.

Trim the leads of the two 47-ohm
resistors to as short as needed. Con-
nect one resistor between pins 8 and
25 and the other resistor between
pins 18 and 26. Similarly, trim the
leads of the 10-microfarad tantalum
capacitor as needed and connect it
between pins 19 (+ side) and 20 (-
side). Solder all six connections.

Flip over the board. Trim all leads
of the eight 0.1-microfarad tantalum
capacitors to about %4 ”. Connect and
solder one of these capacitors be-
tween pins 1 (+ side) and 16 (— side)
of UI’s socket. Repeat this connect-
and-solder procedure for the remain-
ing capacitors and the sockets for U2
through US8.

Place the 64K Memory Expansion
Upgrade board component side up
on your work surface and orient it so
that the notched area is facing to-
ward you. Then place the DJ24-1
plug/cable assembly between you
and the board, with the connector
nearest you and its pins facing down
toward the work surface (see Fig. 5).
The diagonal cut in the ribbon cable

now align directly with the numbered
T-44 pins on the perforated board.

Connect and solder the left-most
conductor of the ribbon cable (con-
nected to plug pin 24) to T-44 pin
number 24. Connect and solder the
next conductor to the right (con-
nected to plug pin 1) to T-44 pin 1.
Repeat this procedure for all suc-
ceeding conductors and T-44 pins,
finishing with the right-most cable
conductor (connected to plug pin 12)
going to T-44 pin 12. When you’re
through, use an ohmmeter or contin-
uity tester to make sure that all wiring
is correct.

Now Wire Wrap the 4164 RAM
sockets into the circuit. This is the
most difficult part of assembly, ba-
sically because of the repetitive na-
ture of the wiring, which can lead to
errors if you’re not careful. When
wiring the circuit, keep the conduc-
tors as short and the routing as direct
as possible to preserve the timing re-
quirements of the extended memory
you’re installing. That is, when you
wire a pin of an IC socket to the same
pin of each of the other sockets, start
the wrapping run at UI’s socket,

proceed to the same pin on U2’s
socket, then U3’s socket, and so on,
ending with U8’s socket. Alterna-
tively, you can start with the U8
socket and work backward to the Ul
socket. Do not start with a socket
somewhere in the middle of the bank
and work randomly until all com-
mon pins are tied together.

Shown in Fig. 6 is a detail of the
wiring for the RAM sockets. To
make matters as foolproof as possi-
ble, however, wire the sockets ac-
cording to the steps given in Check-
list 1. As you make each wrap con-
nection and wire run, check the box
to the left of that step on the Check-
list line. Begin your wiring with the
first step in Checklist 1 and from
there work down the list. When
you’ve completed all wraps in
Checklist 1, use and ohmmeter or
continuity tester to check all wiring
for continuity and shorts to the
wrong pins before continuing to the
next part of assembly.

Next, wire the T-44 pins to the
RAM sockets as detailed in Checklist
2 and Fig. 7. The ‘“T”’ designator in
the Checklist is for the T-44 terminal

> +5V
8 9
+5V > o( e /c > RAO
RAO > - - > RAG
RAG > o > RA2
RA2 > g ' /i > RAS
RAS5 > o f > RA3
3§ RA3>— ! / >RA7 3
S  RA7 -3 ! 5 >»RA4 5
S Ra4> - : /j >PRAS  §
3 PRAS>— < — > RA1 E
o 1 } S RAN
1S RA_ 3 | 14 DATA OUT 4 U
S  RW) —
b "~
2 |
DATA IN o/ ] /15 > Q3
as> ——
1
‘Y -= = 0.1uF - GND
A7 y
GND > DATA

should now slope up and to the right.
Also, in this orientation the num-
bered conductors of the cable will

Fig. 6. Wiring details for just one RAM socket. Wire runs must be continuous
forsame-numbered pins in ascending or descending order from first RAM sock-
et to last in bank, as explained in text.
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DJ24-1(P1-P24)

Apple lle 2158
Auxiliary 64K upgrade connections  replacement plug
slot signals A —
GND (31) >— U1-U8, Pin 16 é—= NOTE: 12
) = 1 Solid black dots are 13
DATA3-US, Pins 2& 14 &——o—1-o13 12 T-454 pins *
= N 1"

DATA2-U7, Pins 2 & 14— "
DATA4-US6, Pins 2 & 14 (To—-

DATA1-US, Pins 2 & 14 é—e

B -
l

5
DATA5-U4, Pins 2 & 14 (—9—10—--015 10 'S
9
DATAQ-U3, Pins 2 & 14 ¢—o— o ¢
1
DATAB-U2, Pins 2 & 14 6&——e—1-o16 91 47 °
- 8 Ui-Us , s 8
G 17 j PIN 4 ———e .
DATA7-U1, Pins 2 & 14 é——e—t-e17 e fo
7
1% 47 o
N e _ u1-us 26 18
Q3 (53) — 18 7 F’IN15€_‘_JVM'_ - Py
4 °
RA5 (14) > — — ¢
+5V (30) > - 7Y .19 6 o J——.
*
RA4 (13) > . 10uF T H »
20
GND (31)>— ——o—tox 5o %
RA3 (48) >— - ]
21 l 21
RANS80 (35) — 7 4 e
RA2 (49) -— H
RA7 (9) 2z 1. .l :
2
RA1 (10) > - H
23 1 23
RA6 (46) >— —= 23 2 ry
RAO (51) > < :
+5V (30)> ol DU 2
T-44 pins o

Fig. 7. Ribbon cable conductors on DJ24-1 plug assembly wire to T-44 pins on
memory upgrade board as shown. Note that each plug pin conductor goes to the

same-numbered T-44 pin.

that corresponds to the particular
conductor number of the DJ24-1 rib-
bon cable. Note that T25 and T26 are
the ““other’’ ends of the two 47-ohm
series resistors for the PRAS and Q3
signals, respectively. After you per-
form the wiring steps in Checklist 2,
check all wiring for continuity and
shorts to the wrong pins.

Final Steps

Carefully remove the 74L.S374(1),
74LS75 and 2158B integrated cir-
cuits from the 80 Column Text Card
(see lower drawing in Fig. 3 for loca-
tions of these ICs). Make sure you
don’t bend or otherwise distort any
IC pins, and handle the 2158B static

RAM chip with the care required for
any MOS device to prevent it from
being damaged by static electricity.
Plug the pins of all three ICs into a
piece of conductive foam carrier of
the type used for shipping and stor-
ing MOS ICs. Then put this in a safe
place where it will be readily avail-
able should you ever decide to re-
store the 80 Column Text Card to its
original condition.

Plug the jumper header labeled
““74L.S75”’ into the same numbered
socket on the 80 Column Text Card,
orienting it in the same manner as
the IC it replaces. Then plug the
““74L.S374(I)’’ jumper header into the
same numbered socket on the 80 Col-
umn Text Card. Note, however, that

54 / MODERN ELECTRONICS / June 1987
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Checklist 1. RAM Interconnections

Wrap From To Signal

OUlpinlé U2thruU8 GND
pin 16*

O Ul pin 1 Ul pin 8 + 3V

OU2pin 1 U2 pin 8 +5V

O U3 pin 1 U3 pin 8 +5¥

O U4 pin 1 U4 pin 8 + 5V

O U5 pin 1 US pin 8 +35V

O U6 pin 1 U6 pin 8 + 5V

OU7pinl U7 pin 8 +5V

O U8 pin 1 U8 pin 8 +5V

O Ulpin2 Ul pin 14 D7

O U2pin2 U2 pin 14 D&

O U3 pin2 U3 pin 14 DO

O U4 pin 2 U4 pin 14 D5

0O U5 pin 2 US pin 14 D1

0O U6 pin 2 U6 pin 14 D4

O U7 pin 2 U7 pin 14 D2

O U8 pin 2 U8 pin 14 D3

O Ul pin 8 U2 thru U8 +5V
pin 8*

OUlpinll U2thrulU8 RA3

O pin 11*

OUlpinl2 U2thruU8 RA4
pin 12*

O Ul piné U2thruU8  RAS
pin 6*

OUlpin10 U2thruU8 RAZ
pin 10*

OUlpini3 U2thrulU8 RAl
pin 13*

O Ul pin7 U2thruU8 RA#6
pin 7*

O Ul pin9 U2 thru U8 RAD
pin 9*

O Ul pin s U2thruU8  RAT
pin 5*

OUlpinlS U2thruU8 Q3
pin 15* _

O Ul pin 3 U2thruU8 R/W80
pin 3*

O Ul pin4 U2thruU8  PRAS
pin 4*

*Make wire runs starting at Ul and working

upin ascending order to U8, or starting at U8
and down in descending order to U1 (see text).

16-pin header is actually replacing a
20-pin IC and must be installed in the
socket with a one-pin offset at both
ends of the socket as shown. That is,
no header pins plug into socket re-
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Checklist 2.

From T-44 Pins to RAM IC Sockets
From

Terminal Pin To Signal
C Tl Ul pin 9 RAO
T2 U2 pin 13 RA1
LT3 U3 pin 10 RAZ
T4 U4 pin 11 RA3
1T5 LIS pin 12 RA4
1 Ta U6 pin 6 RAS
aoT? no connection
O T23 Ul pin 7 RA6
O T22 UZpin$ RA7
JT9 U3 pin 14 DO
O Tio US pin 14 D1
Tl U7 pin 14 D2
OTiz UR pin 16 GND
OTiz2 U6 pin 16 GND
OTI13 U& pin 14 D3
O Ti4 U6 pin 14 D4
1T1s U4pini4d DS
OTie U2 pin 14 D6
aT17? Ulpini4 D7
L1 T26 U4 pin 15 Q3
OTi9 Ui pin 1 +5V
OTl9 Ugpin 1 +5V
T8 PRAS
O TIi8 Q3
O T20 L4 pin 16 GND
o T20 U2 pin 16 GND
O T21 U3 pin 3 R/W80
CT25 U2 pin 4 PRAS
0 T24 Ul pin 8 +5V
0O T24 U3 pin 8 +5V

Checkout Table

80 Column 64K Memory
Card Finger  Signal Card Pin
30 +5V T2
4 PRAS T8,R1,T25
35 R/W80 T21
3l GND T12
33 Q3 T18,R2,T2

ceptacles 1, 10, 11 and 20. Also,
header pins 1 through 8 plug into
socket receptacles 2 through 9, and
header pins 9 through 16 plug into
socket receptacles 11 through 19.

Say You Saw It In Modern Electronics

Trim all Wire Wrap pins, includ-
ing those on the IC sockets, to about
% " from the surface of the board.
The pins on some brands of IC sock-
ets are short enough to require no
trimming and can be left as they are.
In any case, when you trim any pin,
make sure you don’t cut into the
wrapped wire.

Referring to Fig. 4, mount the 64K
Memory Expansion Upgrade board
on the 80 Column Text Card. Use %"
spacers between the two boards and
4-40 x 1" machine screws, nuts and
lockwashers to solidly secure the two
together. (Don’t forget to use insu-
lated fiber washers between the hard-
ware and 80 Column Text Card where
you’ve determined they’re needed.)

Route the ribbon cable up and
over the two boards and gently but
firmly plug it into the socket vacated

by the 2158B RAM IC. Make sure .

the pin numbering of the DJ24-1
plug is oriented the same way as the
RAM chip was before removal.

Make continuity checks between
the 80 Column Text Card’s edge-
connector ‘“fingers’’ and the pins on
the 64K Memory Expansion Up-
grade card as detailed in the Check-
out Table. When everything checks
out okay, install the 4164 RAM chips
in the sockets on the Upgrade card.
Handle these ICs as you would any
MOS device. Make sure they’re
properly oriented before pushing
them home in their sockets. Also,
make sure that all IC pins go into
the socket receptacles and that none
fold under the ICs or overhang their
sockets.

Checkout and Use

Plug your upgraded 80 Column Text
Card with extended memory into the
Auxiliary bus slot in your Apple Ile
and power up the computer. Per-
form a self-test by pressing Solid Ap-
ple, Control and Reset simultan-
eously. Now boot DOS. Make sure
that the 40-column mode works be-
fore proceeding further.

At the DOS prompt, key in PR #3
to activate the 80-column feature. If
a reboot occurs unexpectedly after
you type in PR #3, the extended RAM
board isn’t connected. Power down
the computer and check the seating
of the 24-pin plug in the 2158B
socket on the 80 Column Text Card.

If the 40-column mode works pro-
perly but the 80-column mode
displays only flickering ‘‘garbage,”
power down the computer and re-
check all wiring and connections, €s-
pecially the 74LS75 replacement
header. If the 80-column mode ap-
pears to be working but you get occa-
sional incorrect characters, suspect a
bad 4164 chip. If the problem is a
constant, the symptoms will change
as you swap 4164 ICs on the board
(don’t forget to power down the
computer and handle the MOS ICs
with care as you swap chips). Once
you determine which 6164 is defec-
tive, it’s a simple matter of replacing
it with a known-good chip to get the
system up and running.

When everything checks out okay,
boot Appleworks. As the program
loads and is ready to use, the screen
will display a ‘55K AVAILABLE”
message. Now you can take full ad-
vantage of the extra memory af-
forded by your memory upgrade—at
only a fraction of what it would have
cost to replace your 80 Column Text
Card with the Apple Ile Extended 80
Column Text Card.

If you wish, you can also use the
extra 64K of RAM as a “RAM disk”’
by using the inexpensive ‘‘Ramdrive
1le’’ program. This program config-
ures the extra memory as a roughly
half-capacity disk drive. Its speed is
truly astounding when compared to
a physical floppy-disk drive.

As more software utilizing the ex-
tended memory becomes available,
the effort you put into upgrading
your 80 Column Text Card will con-
tinue to grow. This project offers an
excellent return in the form of utility
and personal satisfaction for only a
modest cost. ME
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Project

A Subwoofer For Stereo

This deep-bass subwoofer reaches down to 15 Hz to
upgrade your present stereo system

By William R. Hoffman
and Oliver H. Lieder

ow that digital sound is en-
trenched, with compact-
disc (CD) players leading

the way, demands on home stereo
systems to reproduce the new sources
with wider frequency range and
greater loudness levels has increased.
For instance, the response of the
compact disc covers the full 5-Hz-
to-20-kHz range—something that
records and tapes never did—with no
discernible noise or signal distortion
at any listening level. Upgrading a
conventional stereo system to meet
these new demands can be an expen-
sive proposition, unless you find
some way to use as much of your cur-
rent equipment as possible.

One of the most expensive compo-
nents in upgrading is the loudspeak-
ers. Speaker systems that can repro-
duce the full digital frequency range
tend to be rather expensive as well as
large in size. Yet many such speakers
are only a little better than most bet-
ter-quality systems except for their
ability to handle the deepest bass
range. Therefore, if you already
have otherwise fine speaker systems,
all you really need to upgrade your
present stereo systems is a so-called
“‘subwoofer’’ like the one to be de-
scribed here.

You can build this subwoofer at
relatively low cost from readily avail-
able lumber, without the need for a
shop full of specialized woodwork-
ing tools. The subwoofer is designed

around a special dual-voice-coil driv-
er that handles both stereo channels,
which avoids loss in signal informa-
tion when using a single driver. It’s
capable of reaching down to 15 Hz to
faithfully reproduce the deepest of
bass notes, and because it tops out at
about 200 Hz, it doesn’t interfere
with your present ‘‘full-range’”
speakers over most of the audio
range for which they were designed.
You don’t even need an extra dedi-
cated power amplifier to drive the
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subwoofer. Simply connect it across
the same amplifier terminals to
which you have your present speaker
systems connected to enjoy truly
deep bass reproduction. The sub-
woofer can handle up to 100 watts of
continuous drive power.

Some Basics

Since many good-quality full-range
speaker systems can reproduce the
bass register down to 60 to 70 Hz,

Say You Saw It In Modern Electronics
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Fig. 1. Measured frequency response and voice-coil impedance (one measured)

of subwoofer. The frequency response was taken from about 8" away and on-

axis in a semireverberant environment, and known room effects have been sub-
tracted from the response curve.

and most preamplifier/power-am-
plifier arrangements can go down to
between 5 and 10 Hz, all one really
needs to ‘‘feel’’ the really low bass
notes is a good subwoofer.

Because characteristics of the spe-
cial driver around which this sub-
woofer is built call for a relatively
small 4.2-cu.-ft. internal volume, the
enclosure you build will be less ob-
trusive in your listening room.

You may be wondering why you
can get by with only one subwoofer
in a two-channel stereo system. The
reason has to do with psychoacous-
tics, which is how the human
ear/brain perceives low-frequency
sounds. Since the low frequencies the
subwoofer reproduces have very
long wavelengths of between 5 and
80 feet, the human ear has great dif-
ficulty in locating the source of the
sound in this range. The deeper the
bass, the more omnidirectional the
sound appears to be. So if two sub-
woofers were reproducing the deep-
bass sounds recorded in the separate
stereo channels, you would perceive
the result as coming from a single,
omnidirectional ‘‘source.’’ This be-
ing the case, there’s no need for sepa-
rate subwoofers.

More technically minded readers
will find the following of interest.

The woofer measures 12" nominal in
diameter. Its technical specifications
include a Q (a measure of how much
the bass driver peaks at resonance) of
0.44; a free-air resonance of 14 to 15
Hz; a loading volume of about 16.5
cu. ft.; a nominal efficiency of 88
dB/watt/meter, and a dc resistance
per voice coil of 4.1 to 4.2 ohms.

When the woofer is installed in the
enclosure described below, system
resonance rises to 29 Hz and Q be-
comes 0.85. Its — 3-dB SPL is 21 Hz,
referenced to 0 dB at 100 Hz.
Though interior volume of the enclo-
sure is physically 4.2 cu. ft., stuffing
the cavity of the enclosure with
acoustical fiberglass wool raises this
to an equivalent volume of 5.1 cu. ft.

With the subwoofer fully as-
sembled, its frequency response and
single voice-coil impedance were
measured without the crossover net-
work installed. The results are shown
in Fig. 1. Note here the unusually
smooth and extended overall bass
response of the system.

Since the subwoofer is to operate
over a range of only a few octaves,
from about 15 Hz to 200 Hz, design
of the enclosure is very simple. Our
emphasis is on extended bass re-
sponse with substantial power capa-
bility. These objectives dictate the use

of an acoustic-suspension sealed en-
closure design.

Tests and measurements performed
on the subwoofer were conducted
with the aid of a variety of test instru-
ments. These included: Sound Tech-
nology’s Model 1700B oscillator and
THD meter; Neumark’s Model STD-
272 calibrated electret condenser
probe microphone; Leader’s Model
LMV-182A ac voltmeter; and B&K
Precision’s Model 1570A 4-trace, 80-
MHz oscilloscope. During the tests
and measurements, the subwoofer
was driven by a Marantz Model 250
power amplifier.

All baffle designs except that of
the sealed enclosure system will se-
verely load the driver below the reso-
nant cutoff point, making the woof-
er easy to overload with strong sub-
sonic signals. Also, the acoustic-sus-
pension system has a gentle rolloff
below the cabinet’s cutoff point,
yielding the deepest possible bass re-
sponse from a small enclosure.

With the above in mind, the only
other design factor that must be de-
cided upon is the Q of the completed
system. For Q values of less than
about 0.6, the sound usually ends
up ““fuzzy’’ and deficient in bass,
while for Qs of 1.0 or greater, the
sound is generally very ‘‘muddy’’ or
‘““boomy.’’ For a large bass speaker
mechanism, then, the best Q values
are usually between about 0.7 and
0.9 to ensure the cleanest and deepest
bass possible. For our subwoofer, a
Q of 0.85 was chosen on the basis of
listening quality.

Construction

Since the subwoofer’s enclosure
is basically a very simple box, as
shown in Fig. 2, it’s quite simple to
build with ordinary home shop tools
from materials that are readily avail-
able from just about any lumber
yard. The dimensions of the six pan-
els that make up the enclosure’s walls
shown in Fig. 2 need not be rigidly
adhered to. If you prefer an enclo-
sure with different proportions, you
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Fig. 2. Construction details of basic speaker enclosure. All corners are glued
and screwed together with pine cleats.

can make adjustments in the dimen-
sions of the various panels, just as
long as you maintain approximately
the same interior volume. The only
other crucial factor to keep in mind is
that the enclosure must be complete-
ly air-tight.

All six panels that make up the en-
closure can be cut from a single 4 X
8-ft. sheet of 3% "-thick plywood or
particle board with plenty of mater-
ial left over for other uses. Before
you strike any lines and begin cut-
ting, however, there are several alter-
ations in the basic plan to consider.
First off, you can add 1 " to the front-
to-back dimension of the top, bot-
tom and two side wall panels so that
the speaker panel can be recessed 1”
to make room for a framed grille that
can be snapped in and out.

Other embellishments will make
the subwoofer a more attractive

piece of furniture in your listening
room, too. For example, increasing
the height of the side walls and re-
cessing the bottom panel by 2” will
give you enough room around the
bottom of the enclosure to attach a
decorative molding “‘skirt.”” You
can also give the enclosure more of a
table appearance by adding a second
panel to the original top panel so that
it overhangs the sides and front of
the basic box by about ' ”.

Once you know how you want to
configure your enclosure and the di-
mensions required to make any mod-
ifications to the basic box, if any,
strike the cut lines on the plywood or
particle board. Don’t forget to make
adjustments in the dimensions to al-
low for the thickness of the saw
blade. After cutting all panels to size,
make the cutout for the speaker in
the speaker panel.
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BILL OF MATERIALS

12" woofer with dual voice coil (McGee
Radio Cat. No. SW40128)

200-Hz low-pass crossover network
(McGee Radio Cat. No. SWCRO)

200-Hz high-pass crossover network
(McGee Radio Cat. No. SWSAT;
optional—see text)

4 » 8-ft. sheet of % "-thick plywood or
high-density particle board for
enclosure walls

1" % 2" pine for cross bracing

1" = 1" pine for corner cleats

2 "-wide decorative molding (optional—
see text)

No. 6 x 14" wood screws

Mo, 6 = 14" wood screws

No. 8 or No. 10 x %" minimum pan-
head sheet-metal screws

2 cu. ft. acoustical fiberglass batting or
rock wool (see text)

d-contact screw-type terminal strip or
barrier block

Silicone sealer or vinyl caulking

14-gauge speaker zip cord or individual
12- or 10-gauge stranded wire

Finishing materials for enclosure; sol-
der, etc.

Note: Speaker and crossover network(s) are
available from McGee Radio Co., 1901
MeGee St., Kansas City, MO 64108,

Smoothly sand all cut edges and
clean away all sawdust. Fasten one
side panel to the bottom panel and
the other side to the top panel to
form two L-shaped assemblies. If
you’ve decided to recess the bottom
panel, don’t forget to make allow-
ances for it when fastening together
the panels. Use full-length 17 x 1”
pine cleats (minus any amount for re-
cessed panels), glue and No. 6 X 14"
wood screws to join together the
panels. Wherever two panels are
joined with pine cleats, drive at least
five evenly spaced screws in both di-
rections through each cleat and into
the panels to assure a rigid joint.
Drill a pilot hole through each cleat
and about halfway into the panel at
each screw location.

Place the two L-shaped assemblies
together and accurately align them
and strike lines along the inside edges
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of the rear panel onto the top, bot-
tom and two side panels to serve as
guides for cleat locations for the rear
panel. Similarly, strike lines to show
where the front-to-back cleats are to
be secured to hold together the two
assemblies at the abutting joints. Use
glue and screws to mount full-length
cleats along all struck lines.

Glue and screw together the two
assemblies. Then glue and screw the
recessed rear panel to its cleats.

Next, cut to length the four cleats
needed to mount the speaker panel to
the front of the enclosure. Set one
cleat (two if the speaker panel is to be
recessed) on the floor of the enclo-
sure aligned with the front edge and
strike a line on the panel along the in-
side edge of the cleat. Repeat for the
three remaining panels to which the
speaker panel joins. Mount the cleats
to the panels with glue and screws.

Now run a thick bead of silicone
sealer or vinyl caulking along all
cleats, including those for the speak-
er panel, to fully air-seal the enclo-
sure. Each cleat must have two sealer
beads, one for each panel it abuts.

Cut to length the 1” X 2" pine
cross-brace so that it makes a
snug—but not force—fit when it’s
set in place with its ends roughly cen-
tered in the side panels as shown in
Fig. 2. Secure the brace to the walls
using short 1” x 1” cleats, glue
and screws.

Mount the screw-type input termi-
nal strip or 4-contact barrier block
on the lower part of the rear panel of
the basic box or on the bottom to-
ward the rear if you raised the bot-
tom panel.

Use the terminal strip as a tem-
plate to mark the slot location and
size for it. Drill a series of intercon-
nected holes and use a rasp or file to
make the slot required for lug clear-
ance. For the barrier block, all you
need are two % " holes, the first mid-
way between where the first and sec-
ond contacts of the block will be and
the second midway between where
the third and fourth contacts will be.

If you raised the height of the bot-
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tom panel of the enclosure to make
room for a decorative skirt, cut to
lengthtwomore 1 ” X 2" pine braces.
Secure one brace across and flush
with the front opening of the channel
created by the raised bottom panel,
the other midway between the front
and rear of the side walls. (Don’t en-
close the rear of the channel.) Secure
the braces to both side panels and the
bottom panel with full-length 1" X
1" pine cleats, glue and screws.

Secure the extra top panel that
overhangs the sides and front of the
enclosure as follows. First coat both
mating surfaces with glue and allow
it to set until tacky to the touch. Then
invert and lower the enclosure onto
the panel. After aligning the two,
drill a pilot hole through the center
of the enclosure’s top panel and
about halfway into the add-on panel
anduseaNo. 6 x 1% " wood screwto
secure the two together, tightening
only enough to prevent the assembly
from shifting.

1o
dual-voice
coil woofer

F————
—————> To
amplifier output

_—) terminals
-

Crossover
network

Fig. 3. Basic wiring diagram for integrating crossover network into system.

After making sure the add-on top
panel is properly aligned with the en-
closure, drill another pilot hole in the
same manner about %" from both
cleats at one corner and follow with
another screw. Fully tighten both
screws. Do the same at the three re-
maining corners. Then drill four
more equally spaced pilot holes be-
tween each of the corner screws and
fasten with screws.

Use adamp cloth to wipe away any
glue that bleeds out from between

the enclosure and top panel. Then
glue and nail the pieces of molding
that make up the skirt (use miter cuts
at the mating corners and square cuts
at the rear edges) to the bottom of
the enclosure.

Rub down all exterior surfaces, ex-
cept the bottom panel’s, with first
medium and then fine sandpaper.
You want a smooth, velvet-like fin-
ish when you’re done. Then thor-
oughly clean away all sawdust.

If you didn’t recess the speaker

ACHIEVE INSTANT SUPERTECH STATUS

THE PATENTED (pending) EDS-59C SEMIANALYZER® WILL CUT
YOUR TROUBLESHOOTING TIME DRAMATICALLY—GUARANTEED!*

CHECKS CONDITION, POLARITY,

AND NUMBER OF JUNCTIONS OF

SEMICONDUCTORS IN CIRCUIT. :
Open

DISPLAYS PARAMETERS IN PLAIN Oual  PNP
ENGLISH ON BRIGHT LED DISPLAY. ‘

BEEPS DIFFERENT TONES FOR
IMPORTANT CIRCUIT CONDITIONS.

CHECKS ZENER DIODES IN-CIRCUIT.

CHECKS CAPACITORS FOR LEAKAGE
AND VOLTAGE BREAKDOWN.

Short Triple

EDs-59C 489

SEMANALYZER

BUILT-IN AMPLIFIER FINDS NOISY
OR INTERMITTANT COMPONENTS.

TWO-YEAR LIMITED WARRANTY
ON PARTS AND LABOR.

MADE IN THE U.S.A.

[ ELECTRONIC DESIGN SPECIALISTS, INC.
WE GUARANTEE THAT THE EDS-59C SEMIANALYZER P.O. Box 9609, Coral Springs, FL 33065

WILL MAKE YOU A FASTER, LESS-FRUSTRATED
“SUPERTECH”, OR YOUR MONEY BACK. TRY ONE FOR VISA/MASTER CARD ORDER LINE
TOLL-FREE 1-800-544-4150

60 DAYS, AND IF IT DOESN'T EARN ITS KEEP, SHIP IT
Florida 305-726-7416

BACK FOR A FULL REFUND.

62 CIRCLE 41 ON FREE INFORMATION CARD

WwWWW.americanradiohistorv.com


www.americanradiohistory.com

panel, cut a piece of % "-thick Mason-
ite to the same dimensions as the
speaker panel, and remove a 13 " dia-
meter circle, centered in the same lo-
cation as the speaker cutout. Cut the
grille cloth 1” larger than the Mason-
ite all around.

Place several dozen spots of glue
randomly over the entire front sur-
face of the Masonite. Then center the
grille cloth over the glue side and
wrap it around the edges of the Ma-
sonite. Secure it in place on the rear
panel with thin beads of glue.

When the glue has dried, drill 4"
or so holes through the grille assem-
bly, spacing them about 1” in from
each of the four corners. Measure 1”
away from the speaker cutout and
drill four more of the same-size holes
90 degrees apart around the perime-
ter of the hole.

If you recessed the speaker panel,
make a simple frame out of 1” X 1”
pine. Make this frame about Y¢”
smaller top-to-bottom and left-to-
right than the speaker panel. Use lap
joints at the corners and glue and
small nails to hole the frame to-
gether. Make sure the frame is
squared before nailing it together.
Then paint the frame flat black.

When the glue and paint have
completely dried, lay the frame on
the grill cloth and cut the cloth 2”
larger all around the frame. Wrap
the edges of the cloth around and se-
cure it against the rear of the frame
with staples or small tacks.

How you finish the enclosure de-
pends on a number of factors, not
the least of which are your prefer-
ences, how much time and money
you want to spend on the task, and
your finishing skills. Regardless of
the material used, you can give the
enclosure a smooth, professional-
quality paint finish or cover it with
wood veneer, plastic laminate or
self-stick vinyl like Contact®,

If you built your enclosure from
plywood, you can take advantage of
its natural wood grain. Simply glue a
narrow strip of wood veneer to the
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front edges of the side walls and top
panel and the side and front edges of
the add-on top panel (if used). When
the glue dries, lightly sand the veneer
to blend into the plywood. Then
stain the enclosure and finish it with
polyurethane ‘‘varnish.’’

Paint the exterior surface of the
speaker’s front panel flat black.

Putting it All Together

Separate by about 4” the conductors
at both ends of four 24” lengths of
speaker zip cord (or use individual
stranded wire). Strip about % ” of in-
sulation from all conductors at both
ends, tightly twist together the fine
wires and lightly tin with solder.
Connect and solder one end of each
cord to the left and right input and
output terminals on the crossover
network, as illustrated in Fig. 3,
keeping ‘‘phasing’’ of the wiring the
same as you interconnect the speak-
er, crossover network and output
connectors. Then mount the net-
work in the center of the floor of the
enclosure with silicone adhesive to
ensure against rattling when the sub-
woofer is operating.

Pass the output end of the zip cord
through the terminal strip’s slot.
Connect and solder the conductors
to the lugs of the terminal strip with
the two ‘‘+’’ conductors going to
the two outer lugs and the ‘‘ -’ con-
ductors going to the two inner lugs.
Mount the terminal strip in its slot
with wood screws, tighten the screw
terminals and seal the strip against
air leaks with silicone sealer.

If you’re using a barrier block in-
stead of a terminal strip, pass the two
zip cords separately through the two
holes you drilled for them. Wrap the
conductor around one set of screw
contacts on the barrier block. Ob-
serve the same wiring arrangement as
described above for the terminal
strip. Use wood screws to mount the
barrier block to the selected mount-
ing panel. Then pull any slack in the
zip cords back into the enclosure and
completely fill the holes through

waany americanradiohistorny. caom

which the zip cords exit with sili-
cone sealer.

Identify the + and — screws of
the terminal strip or barrier block in
some manner. Red paint on the
screw heads for the + inputs are all
you need, or you can put stickers

with ““+” and “‘—"’ identifiers on
the enclosure in line with the appro-
priate terminals.

Run a thick, continouous bead of
silicone sealer or vinyl caulking
down the center of the front surfaces
of all four cleats to which the speaker
panel is to be anchored. Set the
speaker panel in place (speaker cut-
out nearer the top than the bottom
panel) and press firmly into the seal-
er or caulking. Drill and countersink
six equally spaced pilot holes %" in
from each edge and secure the panel
solidly in place with No. 6 x 14"
flat-head wood screws.

Fill the enclosure’s cavity with 2
cu. ft. of acoustical fiberglass wool
or rock wool. Do not substitute car-
peting, felt or foam rubber. These
materials are far too dense and will
restrict the flow of acoustical energy
inside the enclosure. If you can’t find
acoustical fiberglass, you can use the
same material used for home insula-
tion, after stripping away the solid
backing material.

It isn’t necessary to staple or glue
the fiberglass to the walls of the en-
closure. Simply distribute it evenly in
the cavity.

Pull the free ends of the zip cord
connected to the output end of the
crossover network through the
speaker cutout. (Redistribute the fi-
berglass wool if necessary). Connect
and solder the conductors to the
speaker’s voice coils, observing prop-
er polarity. Then run a thick bead of
silicone sealer around the lip of the
cutout to create an air seal and gently
lower the speaker into place. Make
sure the wiring doesn’t lay against
the metal frame; otherwise you’ll
hear buzzes and rattles as you listen
to your music. Use at least % "-long

(Continued on page 91)
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Wi/ ELECTRONICS NOTEBOOK |/

By Forrest M. Mims, III

Detection and generation of infrared ra-
diation has long played an important role
in solid-state electronics. In this column,
I will discuss infrared radiation and some
of the ways it can be detected. In a subse-
quent column, I will also describe some
exceptionally sensitive but reasonably
priced infrared detectors that can detect a
human being from a distance of more
than 50 feet. '

Infrared Radiation

Sir William Herschel is best known
among astronomers as the discover of the
planet Uranus. Herschel was also the dis-
coverer of infrared radiation, so named
because it is the range of wavelengths
above the red portion of the visible spec-
trum. Herschel made this momentous
discovery in 1800 by repeating Sir Isaac
Newton’s famous 1666 experiment in
which sunlight was divided into its con-
stituent colors by a prism. Herschel
placed thermometers in the various col-
ors to determine which produced the

Infrared Radiation

greatest heating effects and found that
red light produced the highest tempera-
ture. When he placed a thermometer in
the dark region beyond the red light, he
found that the temperature was even
higher, therefore proving the existence of
invisible heat rays.

Herschel performed many experi-
ments that proved infrared radiation be-
haves much like visible light. He was able
to focus infrared rays with lenses and re-
flect them with mirrors. He also dis-
covered that the same kind of infrared
rays emitted by sunlight are generated by
hot coals. It was eventually discovered
that infrared radiation is a form of elec-
tromagnetic radiation.

Figure 1 shows that the infrared por-
tion of the electromagnetic spectrum
falls between visible light and radio
waves. Ultraviolet radiation, visible light
and infrared radiation are often collec-
tively termed the ‘‘optical spectrum.”
As Fig. 1 shows, the infrared wavelengths
occupy the largest portion of the opti-
cal spectrum.

Often infrared radiation is described
as heat waves. This is a misleading defini-

tion since heat can be produced by other
electromagnetic wavelengths. Consider,
for example, a cup of boiling water inside
a microwave oven and the ability of a
beam of pure blue light from a 5-watt ar-
gon laser to ignite fabric and wood. If its
intensity is sufficiently high, any portion
of electromagnetic radiation can be con-
sidered ‘‘heat waves.”’

Blackbody Radiation

An understanding of the term ‘‘black-
body radiation”’ is especially important
to any discussion of infrared radiation.
Electromagnetic radiation is emitted by
all matter having a temperature greater
than absolute zero (0 degree Kelvin or
—273.16 degrees Celsius). This radiation
is known as ‘‘blackbody radiation.”’
Since no known naturally occurring mat-
ter has a temperature of absolute zero, all
matter is a source of blackbody radiation.

Since “‘‘blackbody’’ is such a peculiar
term, it’s important to understand its de-
rivation. Imagine a substance that ab-
sorbs 100 percent of the radiation strik-
ing its surface. That is, no radiation is
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Fig. 1. The electromagnetic spectrum.
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reflected and none is transmitted. Like-
wise, all the radiation generated within
the substance when it is heated is emitted.
If this hypothetical substance were illu-
minated with visible light, it would ap-
pear perfectly black, since all the light
would be absorbed and none would be re-
flected. Hence the term ‘“blackbody.”

Though there is no perfect blackbody,
substances like lampblack and asphalt
have characteristics that approach those
of a blackbody. Asphalt, for example,
has a very low reflectance of less than 5
percent in the visible wavelengths. It ab-
sorbs nearly all the optical radiation that
strikes it. This warms the asphalt which,
in turn, efficiently emits as infrared radi-
ation the heat generated by radiation it
has absorbed.

Probably the most confusing aspect of
the term ‘‘blackbody’’ is that a very hot
blackbody will emit radiation at visible
wavelengths. That’s why some people
prefer the term “‘universal radiator.’’

It so happens that the blackbody radia-
tion emitted by matter whose tempera-
ture is less than about 1725 degrees Cel-
sius falls mainly in the infrared portion
of the spectrum. The peak wavelength of

the radiation emitted by a substance is in-
versely proportional to the temperature
of the substance. Thus, the blackbody ra-
diation from a hot soldering iron may
have a peak wavelength of a few microns
while the body of a human being emits
energy having a peak wavelength of
about 10 microns. Some of the black-
body radiation from a hot coal is visible
as a red or orange glow if the coal is
hot enough.

Figure 2 illustrates the spectrum emit-
ted by blackbodies at various tempera-
tures. The most obvious conclusion to be
drawn from Fig. 2 is that the peak wave-
length of the emitted radiation is, as
noted above, inversely proportional to
the blackbody temperature.

Blackbody curves such as those in Fig.
2 have many practical applications. As-
sume you wish to design an infrared sen-
sor capable of detecting a human being.
Since various sensors respond to differ-
ent ranges of wavelengths, the selection
of a detector depends on the peak wave-
length of blackbody radiation emitted by
a human being. The normal body temp-
erature of a human being is 37 degrees
Celsius or 310 degrees Kelvin. From Fig.

2, this corresponds to a peak blackbody
emission of around 9 microns. Since the
temperature of the skin is somewhat less
than the internal body temperature, the
peak wavelength is actually closer to 10
microns. Knowing this, an appropriate
detector can be selected.

Heat produced by a soldering iron,
your own bodies and a hot coal is obvious
to anyone, but it is important to remem-
ber that everything is a source of black-
body radiation. In other words, if the hu-
man eye were sensitive to the entire elec-
tromagnetic spectrum, everything we
looked at would glow, especially at night.
That includes ice, grass, the sky, a
switched-off lamp, people and this page
of text. While some people have ex-
pressed a wish to see beyond the visible
spectrum, nature must have realized our
puny visual cortex could never cope with
the clutter of confusing signals, to say
nothing of the consequent lack of privacy.

Infrared Detectors

Many kinds of detectors are capable of
sensing infrared radiation, most of which
can be classified as thermal, photoelec-
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Fig. 4. Demonstration thermocouple.

Fig. 5. Some important thermocouple output voltages. ‘

tric or photoemissive. Some of these de-
tectors are exceptionally sensitive, and
many are reasonably priced.

Infrared detectors are often trickier to
operate than sensors designed to detect
visible light. For example, temperature
fluctuations produced by currents of air
can easily exceed those of an object a de-
tector is intended to detect.

Thermal Detectors

The characteristics of many materials are
changed by heat. Thermal detectors capi-
talize on this to detect the presence of in-
frared radiation. Unlike other kinds of
detectors, thermal detectors usually have
arelatively flat spectral response. This is
important when it is necessary to mea-
sure the total infrared radiation emitted
by an object. Generally, the spectral re-
sponse of a specific detector is deter-
mined by the spectral transmission of the
device’s protective window and not the
detector material.

There are many kinds of thermal de-
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tectors. Among the most common are
the following:

® Thermocouples. If the ends of two
wires made of dissimilar metals are sol-
dered or welded together, a current will
flow in the wires when one of the junc-
tions is heated. This is known as the
““Seebeck effect.”” Figure 3 illustrates
this effect and a simple Seebeck genera-
tor composed of only one junction of two
dissimilar metals.

The Seebeck effect is the basis for the
thermocouple, which is a generic name
for a broad family of sensors that gener-
ate a voltage when heated. Sometimes
two or more thermocouples are connect-
ed in series (‘‘stacked’’) to give a higher
output voltage. This arrangement is called
a “‘thermopile.”

Figure 4 shows how a simple demon-
stration thermocouple can be made by
wrapping some copper wire around the
end of a steel nail. This arrangement will
generate a few millivolts when the end of
the nail is heated by a candle flame.

Commercial thermocouples are made

from metals that generate up to 70 milli-
volts or more when heated. Figure 5
shows the voltage output for five differ-
ent thermocouple junctions. Note that
both base metals and alloys are used to
make thermocouples. Constantin, for in-
stance, is a generic name for a family of
copper-nickel alloys.

A broad range of thermocouples de-
signed primarily for temperature sensing
is made by Omega Engineering, Inc.
Omega’s Complete Temperature Mea-
surement Handbook and Encyclopedia is
an invaluable reference on the subject.

Thermocouples designed specifically
for detecting the infrared radiated by a
distant source are also available. Many
of these sensors are miniature thermo-
piles made from a series array of thin
films of dissimilar metals. Figure 6 is a
photograph of a miniature thermopile
made by Sensors, Inc. This sensor gener-
ates a millivolt or so when placed 6 inches
from a lighted match. It generated 0.1
millivolt when I placed it 1 inch from the
palm of my hand.
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Miniature thermopiles like the one in
Fig. 6 are simple to use since they gener-
ate a voltage that can be easily amplified
by a low-noise dc amplifier. They also
produce less noise than other types of in-
frared detectors. On the downside, ther-
mopile detectors have a slower response
time than most other IR detectors.
Therefore, they are not suited for moni—
toring rapidly fluctuating infrared signals.
® Thermistors. The resistance of a thin
film or flake of semiconducting material
will change in response to temperature.
This thermally sensitive resistor is called
a ‘‘thermistor.”” Common thermistor
materials include oxides of copper, co-
balt, manganese, iron, titanium and
nickel. The resistance of a typical ther-
mistor changes around 4 percent per de-
gree Celsius.

Simple single-element thermistors are
used to measure temperature in countless
applications. In the June 1985 install-
ment of this column, which has been re-
printed in Forrest Mims’ Circuit Scrap-

book II (Sams, 1987, pp. 121-126), I de-
scribed how to assemble a thermistor-
based, calibrated temperature monitor-
ing sonde that can be flown from a small
helium-filled balloon. The sonde trans-
forms temperature data into a pulse-fre-
quency modulated signal that drives a
near-infrared LED. The signal from the
LED is sent to a simple ground-based re-
ceiver via an optical fiber.

Thermistors designed specifically to
detect the IR radiation emitted by a dis-
tant source, rather than ambient temper-
ature, often incorporate two adjacent
flakes of semiconductor material. One
flake is coated with an IR-absorbing
black material, while the other is covered
by an IR shield. The covered detector
functions as a compensation element that
subtracts the effect of ambient tempera-
ture on the active detector.

The ratio of the resistance of a thermis-
tor at a particular temperature to its resis-
tance at 125 degrees C is called the ther-
mistor’s ‘‘resistance ratio.”’ Figure 7

compares the resistance ratio of two typi-
cal thermistors with that of a platinum
resistance temperature dectector (RTD).
The RTD, which is not a thermistor, con-
sists of a metal wire or film whose resis-
tance changes with temperature.

Thermistors are very inexpensive,
many being available for a few dollars or
less. Their response time of as little as a
few milliseconds is faster than that of
thermocouples. However, the circuitry
required to monitor their resistance is
somewhat more complex than circuits
used with thermocouples. Often, ther-
mistors are connected in a Wheatstone
bridge circuit, as shown in Fig. 8. To pro-
vide ambient temperature compensation,
R1in Fig. 8(B) can be a thermistor that is
identical to the adjacent IR-sensitive de-
vice. Both thermistors should be
mounted close together. The active de-
vice should be exposed to the infrared be-
ing monitored, and the compensating de-
vice should be shielded.

Since thermistors must be biased by a

Fig. 6. Miniature infrared-sensitive thermopile detector.

Fig. 7. Resistance ratio of typical thermistors and a platinum re-
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dc current to make it possible to monitor
their resistance, they’re more susceptible
to noise than are thermocouples and
thermopiles. Furthermore, the tolerance
and stability of thermistors, while ac-
ceptable for most applications, is not as
good as that of other IR detectors.

Several manufacturers of thermistors
publish catalogs and handbooks that
contain abundant information about de-
sign, construction and use of thermis-
tors. See publications available from
Fenwal Electronics, Thermometrics,
Inc., and Omega Engineering, to name
just a few.

Pyroelectric Detectors

Some 23 centuries ago, the Greeks dis-
covered that a tourmaline crystal when
placed in hot ashes, first attracted and
then repelled adjacent particles of ash.
This phenomenon is called the ‘“‘pyro-
electric effect” (pyro is Greek for fire).

Lithium tantalate is a member of a
family of so-called unsymmetrical crys-
tals that exhibit the pyroelectric effect. A
thin chip of lithium tantalate having elec-
trodes deposited on both sides is an excel-
lent detector of infrared radiation. Since
lithium tantalate is an excellent insulator,
this assembly forms a capacitor. Lithium
tantalate exhibits an internal electric field
which is collected by the electrodes.
When illuminated by infrared radiation,
the charge on the electrodes is almost in-
stantly altered.

Typical lithium tantalate detectors
have a capacitance of about 30 picofar-
ads. Monitoring the charge on such a
small capacitor requires an amplifier
with a high input impedance. For this
reason, most lithium tantalate detectors
are packaged together with a FET and a
high-value load resistor that together
provide necessary impedance conversion.

Pyroelectric detectors are exceptional-
ly sensitive and provide much faster re-
sponse times than thermocouples and
thermistors. When the load resistor is re-
duced to 50 ohms, nanosecond response
times can be achieved. Though pyroelec-
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Fig. 8. Wheatstone bridge for infrared-sensitive resistors.

tric detectors have in the past been very
expensive, they can now be purchased for
around $25.

It’s important to understand that, un-
like thermocouples and thermistors, py-
roelectric detectors respond only to
changes in infrared radiation. This is a
serious drawback for applications in
which a steady source of infrared is to be
detected. For these applications a mech-
anical chopper must be used to transform
the steady infrared striking the detector
into a series of pulses. On the other hand,
this operating mode is advantageous
when the source of infrared is modu-
lated. For example, lithium tantalate is
ideal for detecting a human being who
moves across its field of view. This appli-

cation will be discussed in considerable
detail in a subsequent column.

Nonthermal Detectors

Infrared detectors that respond directly
to incoming photons of infrared, rather
than the heat they produce, are classified
as nonthermal detectors. Unlike thermal
detectors, nonthermal detectors are sen-
sitive to particular regions of the infrared
spectrum. Like thermal detectors, their
overall sensitivity can be influenced by
the infrared transmission of their win-
dow material.

There are many kinds of nonthermal
detectors, including infrared-sensitive
imaging tubes that contain mosaics of

[ = - e e e
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Addresses

The following manufacturers mentioned
in this column are only a few of the more
than 100 who make many kinds of infrared
detectors and systems. Additional sources
will be given in a subsequent column.

Fenwal Electronics
63 Fountain Street
Framingham, MA 01701

Omega Engineering, Inc.
P.O. Box 4047
Stamford, CT 06907

Photonics Spectra Magazine
P.O. Box 1146
Pittsfield, MA 01202

Sensors, Inc.
6812 South State Road
Saline, MI 48176

Thermometrics, Inc.
808 U.S. Highway 1
Edison, NJ 08817

thousands of detector elements. Among
the most common single-element infrared
nonthermal detectors are the following:
@ Solid-State Photodetectors. Many
different kinds of solid-state photodetec-
tors are capable of detecting infrared ra-
diation, particularly those wavelengths
near the visible spectrum. While many
such detectors are very sensitive, they are
all subject to internally generated ran-
dom noise. Therefore, for the highest de-
gree of sensitivity, it is often necessary to
cool these detectors to reduce their inter-
nal noise level. Cooling can be accom-
plished by means of miniature cryogenic
refrigeration units, various liquified
gases or solid-state thermoelectric heat
pumps. There are three broad classes of
such detectors:

® Photovoltaic. These detectors gener-
ate a current in response to infrared radi-
ation. Examples include pn-junction sili-
con photodiodes and solar cells. Silicon
detectors, which have a peak respnse
near 850 to 900 nanometers in the near-

infrared, can sense radiation having a
wavelength beyond 1 micron. Indium ar-
senide detectors have a peak spectral re-
sponse near 3.5 microns.

@ Photoconductive. These detectors re-
quire an external bias current. The cur-
rent flowing through the detector is al-
tered by the presence of infrared. Exam-
ples include reverse-biased pn- and pin-
junction detectors. Many kinds of photo-
voltaic detectors can be operated in the
photoconductive mode.

The spectral response of silicon detec-

tors was noted above. Devices made
from more exotic compounds can detect
longer wavelengths. Gold-doped ger-
manium, for example, has a peak re-
sponse near 12 microns. And mercury
cadmium telluride has a peak response
near 15 microns.
@ Photoresistive. These detectors are
bulk semiconductors whose resistance
changes in response to detected infrared
radiation. Visible-light photoresistors
are made from cadmium sulfide and
cadmium selenide. Lead sulfide, which is
often used to make infrared-sensing
photoresistors, has a peak spectral
response of between 2.5 and 3 microns.

Going Further

Though this column has been primarily
tutorial in nature, I hope it has helped
you to better understand the diverse
world of infrared radiation and how it is
detected. In a subsequent column, I will
present some hands-on infrared detec-
tion circuits. Meanwhile, for more infor-
mation about infrared be sure to visit a
good library and read up on the subject.
You might also want to request literature
from various manufacturers of infrared
detectors. Consult trade directories for
addresses and phone numbers. One such
directory is the multi-volume ‘‘The Opti-
cal Industry and Systems Purchasing Di-
rectory’’ published by Photonics Spectra
magazine. If you cannot find trade direc-
tories at your local public library, try the
library at an engineering university or
technical school. ME
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““WordStar’’ Under $60, Windows Over Anything

By Eric Grevstad

HELF FOR HY WORD! version Z.8R

FILE=PEARL

CLEAR MEMORY = 46288 CHARACTERS ( 1734 USED). INSERT MODE = ON
Key definitions:

Fi=Help
F5=Rename file
F9=Directory

TIME: 28:47:18

FZ2=Resume edit F3=Save file F4=Save and exit -
F6=Rename disk file F7=Clear memory FB=Erase disk file
F18=Any directory ALT-F1=D0S command CTRL-F1=Dot commands

This month, Garrison Keillor retires
from his popular National Public Radio

show, A Prairie Home Companion, giv- MOVE Forward: D char “F word “Z para ! BLOCK: “KB start “KK end “KH hide

. . MOVE Back: “S char “A word "W para BLOCK SORT: ALT-A up ALT-D down

ing thelast of his small-town monologues HOVE Up: “E line “R scrn “GR doc ! BLOCK COPY: “KC

beginning, “‘ijt’s been a quiet week in MOVE Down: “X line “C scrn *QC doc BLOCK CASE: ALT-U change to upper .
09 q MOVE To line: “QS start "QD end BLOCK CASE: ALT-L/ALT-I lower/invert

Lake Wobegon.” I could salute him by MOVE To block: QB start “QK end FORMAT: B reform ~0C center

saying ‘“It’s been a quiet month in the MOVE To screen: “PGUP top “PGDN end FORMAT ALL: ALT-B start, “U stop
o) 5 a DELETE: “G char “T word Y line “KY block ESC read

MS-DOS world.”” Apple’s Macintosh II UNDELETE: *U TAB: *01 insert “ON delete

and Commodore’s Amiga 2000 have
made their debuts, showing the triumph
of IBM PC-style slotted architecture.
Compaq has cranked up its 80286 clock
speed and chosen a gas-plasma screen for
its Portable III, showing its tradition of
first-class engineering at lethally high
prices.

As for me, I’m still shying away from
the cutting edge—hanging around my
apartment, playing with low-priced, in-
teresting software. My Apple friends say
the Mac II has a palette of 16.8-million
colors, but I’'m partly color-blind and
could probably see only three or four mil-
lion anyway.

Why Buy WordStar 42

By now you’ve seen the headlines—
““Cows Come Home, Hell Freezes Over,
MicroPro Upgrades WordStar’’—and
read about WordStar Professional Re-
lease 4 ($495), the new edition of 1978’s
word-processing legend. I just opened
my copy and like it so far, but I’'m not go-
ing to write about it here because I al-
ready have. With a few alterations,
WordStar 4 is NewWord 3, the indepen-
dently produced WordStar 3.31 clone
which I praised in the December 1986 is-
sue before MicroPro shrewdly bought
the rights to it.

However, if you balk at MicroPro’s
price and can live without some of Re-
lease 4’s improvements—no pop-up the-
saurus, automatic indexing, or program-
mable function keys—you can get most
of therest for $436 less. The man respon-
sible is Bruce Tonkin, fanatic Microsoft
QuickBASIC programmer and head of
TNT Software, and his $59 surprise is
called My Word 2.0. It looks a little stark

FILE Save: “KD done “KS continue

FINISHED: “KX save “KQ quit
FILE: “KR read "KW write block
FORMULA: “0M evaluate (..formula line)

READ RULER LINE: “OF STATUS LINE: ESC
DEFINE MACRO: ALT-=
HOME=start line END=end line
INS=change to insert/overtype

R/W MACROS: ALT—

CALCULATOR: ALT-C use ALT-R recall
FIND/REPLACE: “QF find "QA replace
LINE: "N insert <RETURN) split
INSERT CODE: “P ctrl ALT-P graphics
CONTINUOUS STATUS LINE: “OH
EXECUTE MACRO: ALT-1 through ALT-8

! *HOME=start file “END=end file

} DEL=delete character to left

)
)
!
! RIGHT MARGIN: “OR set
)
)
'

ARROW KEYS: up, down, left, and right cursor movement

Now press the appropriate FUNCTION key:

Now, that’s a help screen: My Word cuts WordStar down to size.

and homely, but has features galore. It
also makes pure ASCII instead of scram-
bled high-bit-format files, and runs
faster than both old and new WordStars.

My Word is a WordStar clone, using
familiar, formidable commands such as
Ctrl-Y to delete aline and Ctrl-B to refor-
mat a paragraph. It keeps documents en-
tirely in RAM, restricted to 48,000 char-
acters (you can link files for long print-
outs), but the extra speed is worth it: My
Word performs 3,000 search and re-
places in 10.4 seconds, five times as fast
as WordStar 4 (ten times as fast as Word-
Star 3.31). Scrolling is instantaneous;
blocks are copied as fast as you can
pound Ctrl-KC.

Like WordStar 4, My Word has fea-
tures from a 3.31 user’s wish list: an un-
delete function, access to DOS com-
mands while editing, a built-in calcula-
tor, and command or text macros.
They’re not as glamorous as their Micro-
Pro counterparts—the calculator, for in-
stance, uses reverse Polish notation—but
they work.

There’s no column block mode as in
Word Star 4, but the Alt-A and Alt-D
commands sort a block in ascending or
descending ASCII order (capital Z be-
fore lowercase a); I typed 200 names at

random, and My Word ordered them in
11.4 seconds. The program can save files
without extra line feeds or carriage re-
turns for programming or communica-
tions use.

The printing program (reached, like
the editor, from a main menu) is remark-
ably fast and versatile, offering every-
thing from parallel, serial, or disk file
output to options for creating mailing la-
bels or a simple table of contents. For
more fancy formatting, there’s a swarm
of WordStar-style dot commands. If
you’re deft with imbedded printing in-
structions, My Word’s ready for any-
thing from headers and page numbers to
proportional spacing, microjustifica-
tion, and merge printing.

Novices will be daunted by the sample
files in the well-organized and -indexed
manual, but I haven’t seen another word
processor with half the mail merge at
twice the price, whether it’s layers of
nested files, formatting or calculating
numeric variables, reading variables
from disk files or the keyboard, or merg-
ing files with conditional logic.

Obviously, you sacrifice some things
for a $59 price. My Word won’t offer
help if you’re stuck halfway through a
command, as WordStar will. It won’t
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show line spacing or justification on
screen, though you can watch for page
breaks in a status line toggled with Ctrl-
OH. The spelling checker is fast but un-
derpowered: it creates a corrected second
copy of your document on disk, which
will probably need to be loaded into My
Word and reformatted, and makes you
type corrections and check capitalization
yourself by manual means.

As a WordStar clone, My Word is
harder to use (and, despite its great
speed, slower) than my favorite inexpen-
sive word processor, Ann Arbor Soft-
ware’s Textra (April 1987, p. 86), but has
much more sophisticated printing and
formatting abilities. If you’re not put off
by WordStar commands, My Word has
all the horsepower of a Daytona 500 rac-
ing car, though with a corresponding
lack of frills and upholstery in the cock-
pit. For another $59, Quick BASIC pro-
grammers can get under the hood them-
selves, with ready-to-tinker source code.
Therest of us can take a flier on Tonkin’s
30-day money-back guarantee, or at least
think twice before sending $495 to Mi-
croPro. [See an alternate view in this is-
sue’s ‘‘Software Focus’’—Ed.]

Making Menus

I got more than I bargained for from
Flash-Up Windows ($90). From the Soft-
ware Bottling Company of New York’s
ads, I thought the product was something
like Alpha Software’s Keyworks, which
lets you create pop-up menus of key-
stroke macros, or Personics’ Smart-
Notes, which lets you annotate an appli-
cation with notes or help screens. Actual-
ly, Flash-Up Windows is like both of
those products, plus a DOS shell or menu
package and an interface development
system for programmers. It’s a little
complex for casual users, but could be
the ultimate add-on or front end for mi-
Cro managers.

The flashy part of Flash-Up is a mem-
ory-resident module (25K, plus 1K to
39K for data) that loads library files,
groups of windows you create for each
application, from disk into memory and
then displays indiviual windows on top
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ALL printers.
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of dBase III, WordPerfect, or whatever.
As with other pop-ups, Flash-Ups turn
underlying graphics screens into gar-
bage, but it had no trouble redrawing
mine perfectly after execution.

A window can be either plain text (a
help screen) or amoving-bar menu whose
items send input or command macros to
the underlying program—or send control
codes to a printer, pause for keyboard in-
put, display a saved screen image, or call
a submenu with more choices.

If menu items aren’t clear enough, you
can give each one its own help screen or
definition that pops up alongside as you
move the cursor. The window editor
gives you copious control over windows’
size, color, border style, screen location,
even use of the extended character set
and a ‘‘repeat last key’’ command for ar-
tistic lines or boxes.

You can summon these windows prac-
tically any way except verbally—from a
main menu called with Alt-Home or an-
other hot key, through individually as-
signed hot keys (as with other macro pro-
grams), or with commands from the
DOS prompt or within batch files when
there’s no program running. Or your ap-
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PROTEUS™, the ‘Siamese’ Buffer.
It is a Data Switch with buffer on
both ports. Switch manually or via
software. Saves time, space and
money. Or ask
about our MAC
MASTER line
of Universal
Buffers and
Printer Controllers (serial or parallel
up to 1 MEQG).
PROTEUS 64 K-199.00

256 K-299.00 shipping $4.00.
Of course we have Data Switches,
serial/parallel, 2 way, 4 way, crossed
etc., at most competitive prices (all
lines switched).

CABLES priced $10-30. We carry
cables for all common computers
and peripherals. Rapid turn-around
on custom orders.

MERCURY MODEM. Really 100%
Hayes* Compatible. 300/1200 baud,
speaker, full status light display
and 2 year warranty. $149.00

Quick Link
Communications
Software—fast,
quick, easy to learn.
$29.95 (available
for IBM PC or
Macintosh)

*Hayes is a trademark of Hayes Microproducts.

MAC THE RIPPER. Our newest, original
and welcome printer companion. Pulls off
paper perforations and tears the sheets
apart. Takes little space and will pay for
itself almost immediately in saved time and
tedium. Ask for brochure. Introductory
Price $299.00. Shipping $10.00.

Order Toll Free.
Call or write for free brochure.
1-800-547-3303
In Oregon 503-626-2291 (24 hour line)
We are and always will be your

C=mputer
Friends-

14250 N.W. Science Park Drive
Portland, Oregon 97229 Telex 4949559
Dealer inquiries welcome.

CIRCLE 82 ON FREE INFORMATION CARD
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| <
- XT SYSTEM 3-BASIC TURBO :
L3 FCT apporoved = 1OM©, P, BT Compaliite -
L includes: ¥
= ¢ XType case * 150-watt power supply -
7 © 640K turbo motherboard with 256K on board
No. 98999 ]
= YOUR COST 3263
4 — SAVINGS — o
E = Name brand floppy drive No. 93140 . . .. %85
= Magnavox green monitor No. 96710 87
3 = K-150L keyboard No. 90130 545 i
4 + K-150M Aktype keyboard No. 99020 ... %59
-3 * 150-watt power supply No. 90155 152
. + Case for PC/XT compatible No. 90180 . . .#33
=

~{ Mountain COMPUTER PRODUCTS

' 20 meg drive card for &1 or &1

(3 No. 99620 s529 :
30 meg drive card for XT or AT &
No.99600 $619 =
20 meg hard drive wlcontrollser o

4 hardware and software 65M w

| No. 96835 $439:

| 4 30 meg hard drive wicontroller >
hardware and software 65MS 3
No. 96836 $509:
= 1 YEAR WARRANTY ON ALL MOUNTAIN PRODUCTS It

« MODEMS :

- FTC approved I

4 SmarTeam 2

= = Hayes compatible ¢ 3001200 BAUD * Aulo[,

answefiredial ® LED lights 31 57

No. 91990
Avatex Modem
® Auto answer dial, & redial * PC talk lll software in-
: cluded * Automatic self-test on power up 387

No 97070
Internal Modem
* 12 size card * 300/1200 BAUD e Bell 103/212A com-

patible * Hayes compatible 31 29

E No. 97085

COMPUTER BOARDS

FCC approved * IBMTPXT compaiible

= Multifunction Board

= 384K expandable * Serial & Game ports
_i  Parallel printer port ¢ Clock calendar w/battery

backup ® Manuals & cables
! No. 92290 $75
Floppy Disk Controller [e
= Drives 2 internal drives ® Includes cable =

No. 92260
Hard Drive Controller Board
= Controls 2 hard drives from

Ui hd i R 'l" (T NT TR YR

5 mb to 32 mb -
No. 96230 $110

= Controls 2 hard & 2 floppy drives b3
No. 96340 $130 2

Monochrome Graphic Printer Board
L4 » Built-in Parallel printer port * Text 25 line x 80 -
column, 720 x 348 resolution « TTL high resolu- i 3

L tion output ¥
No. 99010 $75¢

(4 No. 96360 text only $54

=} Color Graphics Board ]

= RGB & composite port  Light pen interface
Graphics 320 x 200 (color) 640 x 200 (B/W) e Text
25 x 80

No 92280 $85

No. 96670 RGB & printer port only $73

Multi 1/0 Card

= Built-in floppy controller that can drive 2 floppy
drives ¢ 1 RS 232 serial port » Calendar clock z
* Parallel printer port » Joystick adapter

-3 No. 96770 $g8 >
RS 232 Serial Port Board

* [ s27H

E Clock/Calendar Card »
= Builtin calendar ¢ Real time clock L ]

-3 No. 96350 529 -
Parallel Printer Card

E No. 92700 s21 E
Game 1/0 Board

3 = 2 ports No. 92850 521 -
640K RAM Expansion Board
No. 99630 544 .

E THE WHOLESALE QUTLET

TO ORDER CALL (518) 459-7883
1 INTERSTATE AVENUE, DEPT. ME, ALBANY, KY 12205
CALL FOR CATALOG roB aany. Customer pays freighi and handi
g MC/Visa accepted (Other orders shipped UPS COD (cash. money order §. |
or cashier’s checks onty) MINIMKM DRDER $25.00 (Prices subject to change >
without notice We are not responsible for typographical errors) »
PHONE ORDERS TAKEN 24 HOURS A DAY™

CIRCLE 39 ON FREE INFORMATION CARD

PC PAPERS ...

Bellingham.

Without further adventure, they reached the dwelling of Governor
This was a large wooden house, built in a fashion of which
there are still specimens extant in the streets of our older towns: now

Mmoss— nd melancholy at heart with the many
sorro)| Hodern Word Processing |[[remembered or forgotten, that have
happe <
Align Paragraph(s) Erase next or previous <
([leleta Tast word, line, sentence, year on its
exter||Block Move, Copy, Delete paragraph. unny windows,
of a [|[Character Fonts It had,
indee||Save to Disk walls being overlaid with a kind of
stucc||Printing & Options ken glass were plentifully intermixed:
so th||[Formatting Commands slant-wise over the front of the
edifif ««ccceccaccarnrnnrnnn»n» §l as if diamonds had been flung against
it by Hove cursor illiancy might have befitted Aladdin’s
palac to f a grave old Puritan ruler. 1t was
furth make selection d seemingly cabalistic figures and
diagr|| ««cccccacccanrn»»rnn»nn»nn»» |ltaste of the age, which had been drawn
in th and had now grown hard and durable,
for the admiration of after times. <
<

Pearl, looking at this bright wonder of a house, began to caper and
dance, and imperatively required that the whole breadth of sunshine
' ' ' ' ' '

Notice fancy characters and help window of this Flash-Up menu (on top of My Word).

plication can call Flash-Up automatical-
ly, by simply displaying an alert charac-
ter (usually the tilde) followed by a com-
mand on screen. For programs that don’t
go through normal video channels, such
as Lotus 1-2-3, Flash-Up also monitors
the printer port; use one of 1-2-3’s own
macros to print a range of cells contain-
ing tilde commands, and your windows
will be awake and flashing.

That last method is a little tricky for
everyday macro users, but the key to us-
ing Flash-Up Windows with your own
programs in BASIC, Pascal, C, Fortran,
Cobol, or applications languages like
dBase: a simple PRINT statement (to
give a BASIC example) can summon a
classy-looking display of menus and
context-sensitive help screens. Even if
you’re not a programmer, Flash-Up can
swap library files between memory and
disk to help you build a complete, consis-
tent interface for novice users—every-
thing from a program selector replacing
the DOS prompt to ‘“Print” or ‘“Save’’
menus that look the same, though they
give different commands, in your spread-
sheet and word processor.

It’ll take some work to set up because
the window editor is a separate, nonresi-
dent program—you must know exactly

what keystrokes a menu item should
transmit, or constantly shuffle between
the editor and your application debug-
ging macros. You shouldn’t need more
than one library file of windows for each
application, though you’ll have to keep
track of filenames and memory alloca-
tions. (Also, my Tandy, like some other
clones, ignores Alt-keypad commands;
the installation program let me reassign
Flash-Up’s hot keys.)

But if you write your own programs,
tend a computer used by coworkers, or
are pushing the limits of other macro
utilities, Flash-Up lets you go wild with
windows for your windows, help screens
for your help screens. I'll be playing with
this one for some time. ME

MNames and Addresses

TNT Software

34069 Hainesville Road
Round Lake, 1L 60073
312-223-8595

The Software Bottling Co. ol N.Y.
6600 Long Island Expwy.
Maspeth, NY 11378

T18-458-3700
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Connecting a Laserwriter to just about any computer;
custom keyboards; a hot Postscript BBS . . .

By Don Lancaster

Every now and then, I'll find the answer
to a hacker help-line question long after I
have misplaced who asked it. So, let’s
pick up a few loose ends.

Onereader wanted a good way to mea-
sure the speed of a pitched baseball. Af-
ter consulting with the coach who lives
across the street, I find that an ordinary
hand-held police speed radar works like a
champ. So good, in fact, that there
doesn’t seem to be anybody making any-
thing else to do the job.

No, you don’t have to cover the ball
with foil or anything like that. In fact, a
pitched ball a few feet from the unit has a
much larger radar cross section than does
a vehicle way down the street.

Since it is good public relations for
your local police, the chances are you can
pick up the use of both aradar and an op-
erator for free if you just ask.

Incidentally, the actual speed of a ball
thrown by a high-school pitcher typically
varies from 60 to 95 mph. College and
professional baseballs, of course, travel
even faster.

Another reader wanted to build a cus-
tom calculator-style keyboard. The obvi-
ous thing to do here is check out the usual
surplus sources, including the fine adver-
tisers here in Modern Electronics. You
can often pick up surplus calculator key-
boards for a dollar or less, and then easily
rework them into your own application.

If you want a fully professional first-
rate custom keyboard, the KB Denver
people do have all sorts of options avail-
able, ranging from snap-dome through
full travel. They also have custom do-it-
yourself kits.

Yet another reader needed great heap-
ing bunches of LED lamps, cheaply and
in a hurry. Two obvious hacker sources
for this would be Jameco and Mouser
Electronics.

The people at Fairchild Semiconduc-
tor just came out with a new free Power
Products Data Book. This beauty in-
cludes several ap notes on switching pow-

er supplies and on the use of power
MOSFET devices.

As per our usual reminder, this is your
column and you can pick up technical
help per the end box. On to this month’s
feature attraction.

How do I Hook Up
the Laserwriter?

There’s alot of misinformation being cir-
culated on this, so let’s set the record
straight.

You most definitely do not need either
a Macintosh or the Appletalk network to
use a Laserwriter. Just about any pesonal
computer and virtually any word proces-
sor or telecomm program will work just
fine. In fact, the Mac/Appletalk route
can be slow and expensive.

The Laserwriter does speak Postscript,
avery powerful and newly standard type-
setting language. The Postscript code can
be gotten from an internal Diablo 630
daisywheel emulator, from any of hun-
dreds of canned application programs,
or from your own custom Postscript rou-
tines, created on any old word processor
or editor utility.

Postscript is easy to learn and use, has
outstanding documentation, is fun, and
is extremely addictive. You will nearly al-
ways get the best-looking final results
with your own custom Postscript code,
written your way for your use. On the
other hand, with ‘‘pure’’ Postscript, all
you see on the screen is your own Post-
script code. Many canned application
programs will instead give you a crude
screen approximation of your page im-
ages. But note that there is no video mon-
itor available anywhere at any price that
can give you an accurate picture of all
those nine-million dots on the final Las-
erwriter page. Thus, and contrary to
many of those ad claims, ‘‘what you see
is what you get’’ simply does not exist for
the Laserwriter. For true ‘‘what you see
is what you get,’’ you print the image on
paper and then look at it. This is the only
way to do it.

At any rate, there are four ways to op- .
erate the Laserwriter, depending on the
setting of a 4-position switch labeled
1200, 9600, Special and Appletalk.

The 1200 mode is the least used. This is
permanently configured to allow serial
data communications from either an RS-
232 25-pin connector or else an RS-422 or
RS-423 9-pin connector. The baud rate is
1200, with 7 data bits and no parity.
XON/XOFF handshaking is used, but
this becomes important only with ex-
tremely long or extremely slow routines.

The 1200 position is useful for direct
modem communication. It also gives you
a way to ‘‘undo’’ erroneous program-
ming of the more powerful 9600 and Spe-
cial modes, even if these modes have been
bombed beyond belief.

Note that 1,200 baud is ridiculously
slow for most other uses.

The 9600 mode is initially set up for
9,600 baud, 7 data bits, 1 stop bit, no
parity and XON/XOFF handshaking ac-
tivated. Handshaking becomes extreme-
ly important on any input file longer than
5,000 or so characters.

The 9600 mode is programmable. You
can set the baud rate up to 57,600 or less;
you can change the parity, data bits, and
stop bits. You can also switch to a
“DTR,” or a ‘‘hard-wire’”’ handshake
should XON/XOFF be positively not
available on your host computer.

The Special mode is initially set up to
do a Diablo 630 daisywheel emulation
for quick and dirty dumping of routine
12-point text with no graphics. Once
again, the initial values are set up for
9,600 baud, 7 data bits, 1 stop bit, no
parity, and XON/XOFF activated.

While convenient and fast, the 630 em-
ulator is like buying a Porsche motor car
only to listen to its radio. Most users out-
grow this mode after approximately 12
minutes of use—well, perhaps 15 min-
utes on the outside.

Finally, the Appletalk position allows
use of the Appletalk network, providing
one way to let several users access the
same Laserwriter. But note that a Laser-
writer is vastly more useful, and infinite-
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ly more convenient if you can reach out
and touch it from your work station.

In addition, Appletalk requires expen-
sive cables, is often much slower than is
9,600 baud and can very severely and un-
necessarily limit your choice of host com-
puter and applications packages.

Presently, the four most popular com-
puters for laserwriter use are the Apple
IIc/11e/11GS and Macintosh, the PC and
clones, and the Atari ST. As details vary,
let’s see how to use each of these.
® To A Macintosh. With the Mac, you
first have to decide whether or not to
make use of Appletalk. While Appletalk
is often a poor, expensive, and slow
choice, politics or your chosen applica-
tion program may force this decision
upon you. If you do go the Appletalk
route, you buy a special $150 cable from
Apple and plug it between the Mac and
Laserwriter. The printer is switched to
the ‘‘Appletalk’’ position, and then the
Printer Chooser desk accessory is used
on the Mac to set up the proper connec-
tion protocols.

If you intend using a canned applica-
tion program, just follow the instruc-
tions given.

Contrary to popular belief, you can
easily run your own Postscript routines
over the Appletalk network. This first re-
quires a piece of special but low-cost soft-
ware, such as the Adobe Font Download-
er or Send PS, the latter available for $10
from Adobe Systems.

To use either of these code download-
ers, you must have your Postscript code
on-disk in a standard ASCII text file for-
mat. Note that a MacWrite document
can not be used here. Instead, you can
use MacWrite to create and edit your file.
You then select ““Save as,’’ give the code
a new file name, and then save to disk as
an unformatted and standard ASCII text
file. The downloader then will automat-
ically select your file and report error
messages.

For direct Laserwriter operation on a
Mac, just connect a plain old Imagewrit-
er printer cable between the Mac and the
Laserwriter, and select a telecomm pro-

% DTR.ON.XON.OFF (Laserwriter 38 Handshake changer)

Porerrnnressrasns

% This routine will PERMANANTLY change a Version 38.0
% or higher Laserwriter from XON/XOFF handshaking to
% DTR (hard wire "pin 20") handshaking.

% DO NOT USE ROUTINE UNLESS IT IS ABSOLUTELY NECESSARY!

% The process can be reversed by running XON.ON.DTR.OFF.
% Note that the default Laserwriter handshaking is XON/XOFF.

% Always wait 45 seconds or repower after running this code.

% This routine must NOT be used more than 5000 times over

% the life of the Laserwriter.

serverdict begin 0 exitserver
statusdict begin

25 9600 4 setsccbatch

25 9600 4 setsccinteractive

end

Fig. 1. Postscript code to select Laserwriter DTR handshaking.

gram capable of both 9,600 baud and
XON/XOFF handshaking. Switch to
9600 and communicate away.

To check out serial data communica-
tions, always start with a file consisting
of the single word showpage all in lower
case. If you cannot eject a Laserwriter
page, then something is wrong with your
comm setup. But note that some tele-
comm programs are extremely slow when
purportedly communicating at 9,600
baud. MacTerminal is especially atro-
cious. Try Red Ryder or something else
better written.

But isn’t 9,600 baud 9,600 baud? Not
really, since there is overhead and disk
access involved, before, between, and af-
ter the actual sending of each character.
To measure the virtual baud rate of any
program, just send out 10,000 characters
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and see how long it takes. A true 9,600-
baud link will finish the job in a tad under
10 seconds.

The usual way to send Postscript on
the Macis to create and edit your file with
a word processor, save it to disk as a stan-
dard ASCII text file, and then send it out
with a separate disk-based telecommuni-
cations program.
® To An Apple IIc, IIE and IIGs. One of
the real surprises is that it is far faster, far
cheaper, and far more convenient to use
an Apple Ile as a Laserwriter driver than
it is to use the Mac to send your own
Postscript code to the Laserwriter. The
two main reasons for this are that I1e tele-
communication does 9,600 baud or high-
er communication must faster than the
Mac does (with or without Appletalk,
and that you can easily have a single pro-
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gram that edits and sends RAM-resident
Postscript code, while at the same time
reporting and recording the return error
messages, without any need for repeated
trips to the disk or clipboard.

A Super Serial Card is best used with
the Ile, set to S1: 4,6, 7 on; S2 1, 4 on,
terminal mode, arrow down. Connect an
ordinary RS-232 printer cable between
the Super Serial Card and the Laser-
writer. Switch the Laserwriter to 9,600.

Once again, if you are using a canned
applications program, just follow the in-
structions that came with it.

To activate the handshaking on your
own Postscript routines, place an [[} X E
[I] Z at the beginning of your files. As
with the Mac, you can use any word pro-
cessor or editor, save to disk as a stan-
dard unformatted ASCII text file, and
then send that file with your favorite
telecomm program.

As before, to check the serial commu-
nications, always start with a file consist-
ing of the single word showpage all in
lower case. If you cannot eject a Laser-
writer page, then something is wrong
with your comm setup. But there is a
much better way than all this. ProDOS
Applewriter 2.0 or 2.1 will simultaneous-
ly let you create, edit, and send Postscript
code, while at the same time receiving
and optionally recording error messages
—all without program switching or man-
datory disk access.

Other benefits of Applewriter include
its powerful self-prompting macro glos-
saries and its superb WPL supervisory
programming language. The latter can
actually write Postscript code for you, in
addition to handling user prompts, doing
help screens, handling fancy mailing list
manipulations, and much more.

You have to get sneaky to get single
program write/transmit/report/record
operation from a stock Applewriter. First
you create a glossary entry that, on a
single keystroke, prints and then will im-
mediately switch to the [Q]-I modem re-
ceive operation just as soon as printing is
through. To record the error messages at
the end of your current document, just

follow this with a manual [esc]-R. This is
really only half-duplex operation, but
you can easily get it to behave as if it were
true full-duplex, catching all error mes-
sages all the time. The simplest way to do
this to write or call me for a free and short
Postscript error handler that you append
to the beginning of your routines or
download on your first power up. Other-
wise, a simple delay loop of 35004{37 sin
pop} repeat at the beginning of your file
will catch all errors on short files and
most errors on longer ones. Those few
that remain can be trapped out with crea-
tive use of .epo and .epl.

Yes, you can use Appleworks, espe-
cially when doing Diablo emulation. But
the many hassles involved with those
short line lengths, the lack of glossaries,
no WPL supervisor, or error messages

and the inability to embed control char-
acters, etc. makes Applewriter a vastly
better choice for serious Postscript work.
Appleworks also does not lend itself
very well to proportional and fill justified
fonts, especially with tabbed fields.
TheIlcis nearly as useful asthe Ileasa
Laserwriter driver, but you have to pay
close attention to one particular detail. If
you have a new IIc with the 3.5 monitor
ROM, XON/XOFF handshaking will
work the same way it does when using a
Ile. Namely, placing a [I] X E [I} Z at the
beginning of the document will turn on
the handshaking for you. On the other
hand, if you have an old IIc and a newer
(version 38.0 or higher) Laserwriter, use
Fig. 1 to make a simple patch that lets
you switch your Laserwriter to DTR or
hard-wire handshaking. This patch may

% XON.ON.DTR.OFF (Laserwriter 38 Handshake changer)

% This routine will PERMANANTLY change a Version 38
% or higher Laserwriter from DTR handshaking back to
% its default XON/XOFF handshaking.

% This code undoes a previously run DTR.ON.XON.OFF, returning
% the Laserwriter back to its normal mode of operation.
% Always wait 45 seconds or repower after running this code.

% This routine must NOT be used more than 5000 times over

% the life of the Laserwriter.

serverdict begin 0 exitserver
statusdict begin

25 9600 0 setsccbatch

25 9600 0 setsccinteractive

end

Fig. 2. Postscript code to restore Laserwriter XON/XOFF handshaking.

e T T T T e e e
June 1987 / MODERN ELECTRONICS / 79

Say You Saw It In Modern Electronics



www.americanradiohistory.com

HARDWARE HACKER:...

prevent other users from accessing the
Laserwriter in their intended way.

A patch to return you to XON/XOFF
handshaking is shown in Fig. 2. Either of
these patches can also be used to change
the baud rate, simply by replacing the
9,600 with the selected rate. Maximum
standard rate allowed is 57,600. Do not
use any commas in the baud rate!

Another gotcha: Do not use either of
these patches more than 5,000 times over
the life of the printer. Plan your work.

I know of no way to use an old IIc on
an old Laserwriter, short of doing the
free IIc monitor upgrade. Note that this
is a new upgrade done for 3.5-inch disks;
the old “‘modem fix’’ upgrade is no
help at all here.

Oh yes, there’s one other Ilc detail. In-
stead of flipping switches on a Super Ser-
ial Card, you change the baud rate and
such by using the IIc utilities diskette.

The IIGs is presently marginal as a La-
serwriter driver, but it very shortly
should get considerably better. Eventual-
ly, the IIGs has the potential to become
far and away the best Laserwriter driver.

There is now a built in Appletalk driv-
er. Unfortunately, this driver presently
lets you run only in a new Imagewriter
emulation mode. While fine for internal
Appleworks documents, this is otherwise
nearly useless.

Presumably a Postscript/Appletalk
print driver will shortly become avail-
able. You can also run most IIe software
on a IIGs by adding your own Super Ser-
ial Card and running in the 9600 mode.

I have available some patches that let
Applewriter print on a IIGs without the
Super Serial Card. At the present time,
though, the key patches for error com-
munication and maximum possible
throughput are not quite ready.
® To An IBM PC or Compatible. As with
the other machines, if you have a canned
applications program, follow the instruc-
tion when hooking the Laserwriter to an
IBM PC or compatible computer.

For your own Postscript code, you
have to get around two fundamental in-
compatibilities: Some PCs may not offer

Com1 Laserwriter
RS232 RS232
(DB25 female ) ( DB25 male )
mw Q= /—@ XD
RXD @———/ RXD
rrs (1) ~® rrs
s —=—"\(5) c1s
sk (5) ~® osr
DTR (20) bR
SG @—@ G
DCD DCD

Fig. 3. Cable wiring scheme to connect a
Laserwriter to an IBM PC or compatible
computer.

serial ports, and the stock PC does not
offer any XON/XOFF handshaking,
while the stock Laserwriter does not al-
low DTR handshaking.

Kits are available that provide the ser-
ial COM1 port for aPC or clone. You ab-
solutely must have one of these to use a
Laserwriter. Beyond that, you have to
use comm software that allows properly
activated XON/XOFF handshaking, or
a software patch must be made to semi-
permanently change the Laserwriter to
DTR handshaking, as in Fig. 1.

A special cable is needed to get from

the COM1: port over to the Laserwriter
and is shown in Fig. 3. You can easily
build this out of a modem eliminator and
an RS-232 extension cable.

Once you have the serial port, the
comm cable, and the handshaking re-
solved, you can use any word processor
to create your Postscript code and then
transmit it with your favorite telecomm
program. You can also use DOS to di-
rectly send a Postscript file. This is fast,
cheap, and convenient, but it does not
provide return error messages or let you
work interactively with the Laserwriter.
Instead, to send a stock ASCII textfile on
disk, justdoa...

mode com1:9600,n7,1,p
mode Iptl: =coml:
copy filename Ipt1:

As with all other machines, always
start with a simple showpage file. If you
cannot eject a page, there is no point in
trying anything else.

One expert at PC to Laserwriter con-
nections is Woody Baker, who can be
reached by dialing (512) 837-2679. He
welcomes user calls.
® To An Atari ST. The Atari 512ST or
1040ST are quite easy to use as Laserwrit-
er drivers, since XON/XOFF handshak-
ing is readily available under the GEM
operating system. As with the other ma-
chines, select 9,600 baud, 7 data bits, 1
stop bit, and XON/XOFF handshaking
activated. Since handshaking is done by
the operating system, no special hand-
shake commands have to be inserted into
each Postscript file.

NAMES AND NUMBERS
Adobe Systems Jameco Electronics Mouser Electronics
1870 Embarcadero Rd. S120 1355 Shoreway Rd. 2401 Hwy. 287 North
Palo Alto, CA 94303 Belmont, CA 94002 Mansfield, TX76063
(415) 852-0271 (415) 592-8097 (817) 483-4422
Fairchild KB Denver PostScript BBS
4300 Redwood Hwy. PO Box 719, 451 Oak 2504 Sycamore Street
San Rafael, CA 94903 Frederick, CO 80530 Bay City, TX 77414
(415) 479-8000 (303) 833-3500 (409) 244-4075
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NEED HELP?

Phone or write your Hardware
Hacker questions directly to:
Don Lancaster
Synergetics
Box 809
Thatcher, AZ 85552
(602) 428-4073

The usual way to handle your Post-

script code here is to create and edit it
with a word processor, saving to disk as a
standard ASCII text file. The text file is
then sent to the Laserwriter using either
the GEM operating system or your favor-
ite telecomm program. Always start with
a simple showpage file and get that to
work first.
o To Other Computers. The Laserwriter
can be used with any word processor or
editor on virtually any computer that has
a standard serial data communications
ability. For any computer not mentioned
above, set up your machine so that you
are doing serial communications at 9,600
baud, 7 data bits, 1 stop bit, and no pari-
ty, using a typical printer cable. If
XON/XOFF hanshaking is available,
useit, either by activating it in your oper-
ating system or telecomm program or
adding the needed prefix to each Post-
script file or routine. If XON/XOFF is
not available, switch to DTR handshak-
ing per Fig. 1. Do not do this unless abso-
lutely necessary.

Create standard ASCII text files witha
word processor or editor, save them to
disk, and send them with the operating
system or comm program. Should
XON/XOFF not be available, use the
patch to provide the DTR communica-
tions. As before, always start with a sim-
ple showpage test.

By the way, there is a new and inde-
pendent Postscript bulletin board at
(409) 244-4704. Although there are no
user charges, advertisers and sponsors

Say You Saw It In Modern Electronics

are urgently needed. 24 hours, 300/1200/
2400 baud.

I have bunches of stuff that can help
you with all your Laserwriter communi-
cations. Besides my free helpline (602)
428-4073 and my free listings, I have an
Introduction to Postscript VHS video-
tape, along with my open and unlocked
Postscript Show and Tell that runs on all
major personal computers. We also
stock both the Adobe Postscript books.
Just write or call for a free list of all the
other goodies. ME

Order Back Issues of
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Radio with Telephone

Telephone: - FCC approved
« Direct phone conversation
« Electronic tone ringer

« Last number retialing

« Easy to install

Radio: - Operatescn 2 C cell
batteries « AM or FM
programming

— 99 SUGG
39 RETAIL
SAMPLE $26 50 olus
$2 00 shipping & hand

Dozen $17 85 each
50 & up $15 71 FOB

SATELLITE

& CaBLE Ty

Remote Control

DESCRAMBLERS-CONVERTERS

All Makes - Low Prices - $29.95 & Up

-éerrold :é‘-’"‘"‘ CABLE HOTLINE
Laoneer o Many more  1-402-330-5052
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|.B.M. Compatible XT High apart
Performance Turbo System '
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» Msavy duty power Supply—150 W s 519.95

(industry standard 135) >
* Phoenix Bio: sad by Tandy, AT&T.
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Full-function pocket size calculator. Refill-
able butane lighter Gift packaged
Sample $10 00 plus $3 00 shipping and
haondhng One dozen & up $7.45 each
FOB

Retail §19.95

iL BREATH ANALYZER

- Police Calibrated « Warning Light

- Concentration Meter  « Laboratory Testec
« Instant Reading « Full Warranty

« Carry Case Includeg + Field Tested

Retail $89.95
Sample $50.00 plus $3.00 freight.
Dozen & up 539.99 each F O B.

—_— Order Now 1-402-330-5052
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Omaha. NE 68144

or send check
or money
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WordStar Professional Release 4
Discovers The Fountain of Youth

By Art Salsberg

That venerable word-processing war
horse, WordStar, got a new lease on life
beyond its million-plus loyal users. It had
reached Version 3.31 about four years
ago and just stopped growing. But now,
in a giant leap, it’s at Version 4.0. Are its
control codes the same? Is it “‘buggy’’?
How fast is it? Does it work with old
WordStar files? The questions seemed
endless as the examination began.

As a WordStar lover (through version
3.30), with all its faults, I had given up
hope on an update and was finally plan-
ning to switch. Therefore, I put the $495
retail-priced package to work as quickly
as I could. (Registered WordStar owners
can upgrade for only $89 plus shipping,
while registered users who bought Word-
Star Professional 3.31 between Decem-
ber 1986 and March 31, 1987 can get free
copies of Version 4.0. Just provide the se-
rial number on your old WordStar pro-
gram, which, I understand, will be sort of
winked at if it’s not that of an original
user, though only one Version 4.0 to a
matched number might be sent. Addi-
tionally, Micropro has a special intro-
ductory discount of $100 for newcomers.)

It comes with an assortment of disks—
none copy protected, of course. They are
Program, Install, Dictionary, Tutor,
Word Finder Disk 1, Word Finder Disk
2. These are accompanied by a hand-
some, three-ring binder and matching
slipcase, with beautifully printed man-
uals.

The ““look’’ was right and, after a cur-
sory examination of the manual (‘‘docu-
mentation’’), it, too, passed muster. So
all things were in place, with the inclusion
of an expanded spelling checker and a
thesaurus. Now I decided to work with
the new WordStar before reading all
about its additions and enhancements.

First Look

After loading the programs onto my hard
disk drive, I “‘installed’’ the word proces-
sor, picking my way through the choices
quickly while I marveled at the long list

exiting task
command
' l OPENING MENU \
D open a document L change logged drive/directory
N open a nondocument C protect a file
P print a file K rename a file
M merge print a file 0 copy a file
I index a document Y delete a file
T table of contents F turn directory off
— > X exit WordStar Esc shorthand
—l—> J help R run a DOS command
DIRECTORY Drive B 336k free
.1k CHAPTER1.DOC Ir .1k CHAPTERZ.DOC .1k CHAPTER3.DOC 3.5k DIARY.DOC
.9k RULER.DOC .6k SAMPLE1.DOC .4k SAMPLEZ.DOC .3k SAMPLE3.DOC
.9k TABLE.DOC 5.4k TEXT.DOC
\ /
help drive directory

WordStar 4.0’s Opening Menu.

of printer drivers I could choose from,
including Hewlett-Packard laser printer
models.

A Config.Sys file must be set up for
Files = 20, which the install process does
for you automatically if you don’t have it
(I did). A separate file, WSCHANGE, is
available to make a host of changes that
are not considered basic, which greatly
simplifies a first installation by a tyro.
Then I transferred the separate synonym
finder to the same directory.

That was easy. Now to start the new
program. Up came an orderly menu on
the screen, a bit different than the old
version’s, with a few additions such as
Table of Contents, Run a DOS Com-
mand, etc., but familiar anyway. Keying
in the well-known “D’’ for document,
typing a file name, I pressed Return. The
display immediately requested a Y or N
for choosing a new file in the event I mis-
takenly spelled an existing file’s name
wrong. Hitting Y, the ‘“‘blank’’ docu-

ment page instantly appeared. The status
line across the top was modestly
changed, indicating page number, line
number, and character count, as well as
the file name and Insert and Align words
across the top.

At the bottom were ten highlighted
boxes to identify function keys (I was us-
ing a monochrome monitor; for color, all
I had to do was make the selection during
installation). Each box had two lines of
copy, so I assumed that the number of
functions I could choose were increased.
Probably have to press Shift to get the
top-most ones, I thought, which proved
correct later.

The Help Menu consumed a large part
of the screen, so I pressed the Ctrl-J keys
to change its level for more writing room.
(Later, I used the WSCHANGE file to
set Help at a level that did not always dis-
play the Menu.) Then I typed. It was
smoothly the same. One difference I
quickly observed was that the Back Space

e e e e R R ————,
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and Delete keys now worked in the intui-
tive manner in which they should, unlike
the earlier version. That is, the Back
Space deleted letters to the left, while the
Delete key removed letters the cursor was
under. Another was a difference in the
use of some Function Key numbers.
(There’s a file patch to change number-
ing to that of the older version, but I
stayed with the new ones.)

Using the boldface function key intro-
duceda B in front of a word. But here
a big difference occurred: all the follow-
ing copy was brightly highlighted! Insert-
ing the same control code at the end of
the word shut off highlighting of all text
except for the word I wanted boldfaced.
The same happened when I pressed F3
for underlining a word, except that all
following text became underlined until I
added another AS at the end of my se-
lected word(s). Great! Now the user is
warned if he forgets to add the turn-off
code, which, if not caught, will surprise
the user with printed matter that contains
unwanted boldfaced words. Inserting
control codes to get italics, superscript or
subscript also initiates highlighting.

Among the function-key labels aligned
at the bottom of the screen was
““ChkWord”’ for F4. Since the label be-
low it, Bold, was used successfully to in-

sert a boldface command, and a numeral
1 was at the extreme left in line with Bold,
I assumed that all the labels above this
line-up required using a shift key at the
same time the function key was pressed.
Doing this, with the cursor under a word,
immediately caused a window to appear
that indicated spelling of the word (in this
case, the word was noted as being spelled
correctly, while a bevy of suggested
words with alternate spelling appeared
underneath the comment.) It all hap-
pened at a blink of the eye, that’s how
fast the spelling checker works.

Looking at the function labels, it was
obvious that a host of convenient com-
mands were added to save some key-
strokes and to make it easier for newcom-
ers to work with WordStar. For example,
Shift-F2 centers text on a line, as well as
old WordStar’s Ctrl-OC command.

An apparently new command, Undo,
was listed as F2. This is an unerase fea-
ture that allows a user to restore data that
was mistakenly erased. Works like a
charm, immediately popping back the
copy I purposely erased for the test.

Overall operating speed is swift, plac-
ing the new WordStar in the fast lane.
What a relief from the older version’s
snail-like pace. (Very-large files can slow
up a few operations, though, I subse-

status line

A1 LAL CAY Insert Align
EDIT NERD
CURSOR SCROLL ERASE OTHER HENUS
“E up ‘W up “€ char help “0 onscreen format
“X down “Z down “T word tab “K block & save
‘S left “R up screen ‘Y line turn insert off “P print controls
“D right “C down Del char align paragraph “Q quick functions
“A word left screen *U unerase split the line Esc shorthand
“F word right L find/replace again
RSN YRS AN JUNMUAY PRSP SN SN S NN SN PN R
July 7, 1987 4

/

ruler line
flag column

The Edit Menu appears at the top of screen when a document is opened. Help Level can
be set to eliminate automatic appearance, providing more document work space.

quently discovered.) Now I turned to the
manual to try out new twists and turns
that were bared there, satisfied that an
experienced WordStar user will feel right
at home with Release 4.0.

What follows now are advances incor-
porated into the latest version of Word-
Star and hands-on experiences working
with Version 4.0 for many days.

WordStar Equipment Needs

With more than 125 enhancements,
WordStar Professional 4.0 obviously
represents a truly major upgrade. I'll
cover the most important changes here,
aside from ones cited.

WordStar 4.0 gains its increased speed
by using more computer memory. The
program ate up 261K plus 33K for the
thesaurus. Add about 11K more for buf-
fer memory set aside for working files
and another 53K for DOS, addingup toa
total of 358K of memory space used.
Therefore, bare RAM minimum is 320K
without the thesaurus. If you want to en-
joy the full speed that the program is cap-
able of achieving, you’ll need more mem-
ory working space for documents (for
which you might increase the number of
buffers) and other memory-resident pro-
grams you might wish to use, of course.

With 640K, you’ll get the whole spell-
er’s main dictionary in memory. Other-
wise part of it will be automatically re-
tained on disk, which doesn’t matter
much if it’s a hard disk. In any event,
512K of computer RAM should be amin-
imum, I think, which nowadays is no big
deal. The computer I’m using to examine
WordStar is an old IBM PC with the slow
4.77-MHz clock and 576K of RAM.
Once the 20 buffers (10.56K) are filled up
with your work, understand, disk and
memory transferring will take up the
slack, which could cut into its fast speed
for a few operations, such as Save.

With a large 28K file (16 double-
spaced pages or about 4,200 words),
which is about 63% more bytes than the
buffers can hold, for example, my initial
test showed that it took 12 seconds to
save while continuing to remain working
in the file. In an 8.3K file, in contrast,
this operation required only 7 seconds,
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while a 5.5K file needed 4 seconds and a
0.1K file less than 1 second. In subse-
quent timings, however, I learned that
this time varied according to where my
cursor was positioned. At some points I
was able to Save the 28K document and
stay in the file and commence working
within about 3 seconds! Seems that the
closer to the file end that the cursor is, the
faster the Save time. Saving data and ex-
iting to the main menu, however, is al-
ways fast, with a 28K file regularly con-
suming less than 4 seconds. (Whereas
saving and remaining in a file creates up
to three temporary files, saving and exit-
ing only adds a backup file, .bak.) With
other commands, such as Find, it only
took a few seconds to go through six
pages in search of a word and about six or
seven seconds to search through ten
pages with my relatively lethargic 4.77-
MHz PC. Any reference to pages here,
incidentally, refers to printed pages, not
merely screen pages, which would in-
crease the ‘‘page’’ number by far.

In general, the new WordStar proved
to be far speedier than earlier versions.

If you use a 360K floppy, you’ll have
to erase some unused program material
to store both WordStar and the full the-
saurus on one disk. Should this be the
case, you can still have a thesaurus on
your program disk by using an abbreviat-
ed file that has 120,000 synonyms instead
of the full 220,000, and by erasing many
printer drivers in the program that you
won’t be using. (You can always restore
printer drivers with your program disk.)

WordStar warns the user when only 3K
bytes of memory is left by displaying a
LARGE-FILE message in the status line.
I wondered if it emitted a beep-sound
alert, but I never reached this point.
There are lots of alternatives that can fol-
low in order to free up memory space.
It’s best to maintain shorter files anyway,
rather than one giant one. This way, you
won’t go way past the buffer memory ca-
pacity and, therefore, maintain speediest
operation.

Files with WordStar shouldn’t exceed
1/3rd of the free disk space. So if your
file is 20K, you should have at least 40K
available on disk to work with. This
. ﬁgoesn't present a problem with hard disk

3

/

MATH
Type a math equation.
41 calculate

+ add = multiply
- subtract / divide
* exponentiate

MENU
“R restore last equation
int integer

In base e log
log base 18 log atm arc tan tam tangent

~

Last result: @
B quit

exp e"x zin sine
sqr sq root cos cosine

-

J

WordStar 4.0°s new Math Menu.

drives, but it well could with a 360K flop-
py data disk since it’s more likely to come
close to its capacity at some time.

Enhancements

For me, the most important enhance-
ments to the new WordStar—aside from
the aforementioned increase in operating
speed, boldface and underlining atten-
tion-getting devices, and an unerase or
undo feature—are path support, com-
patibility with WordStar 3.3 files and be-
ing able to work with DOS without leav-
ing the document I’'m writing.

Asan example of path support, I chose
O from the opening menu to copy a file.
Typing /word/filename (another subdi-
ectory and name of the file I wanted to
copy) in response to the display’s query,
and the new file’s name, the old file was
added to WS 4.0 1in a flash. I was able to
change to the other directory, too, to
check file names there without leaving
WordStar. Working with the old Word-
Star file within the new version proved
that it was fully compatible.

With these major improvements in
WordStar 4.0, I felt that everything else
added was gravy. For prospective users
who are not long-time WordStar users,
and perhaps not as forgiving, the per-
spective is different. They must have ad-
ditional features if WordStaris to be a se-
rious candidate for their new word pro-
cessing program due to strong competi-
tion from a handful of first-class prod-
ucts. And they’re right.

Happily, the WordStar pot is nearly
full!
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Commencing with my favorites, the
large choice of printer drivers (about 110
listed plus customizing prospects), which
includes laser-printer support galore, is
most welcome. The ability to easily set up
columns and move column blocks is grat-
ifying. So is making it simple to strip the
8th bit in order to quickly put data into
ASCII format; multi-line header and
footer capability; greatly increased dot-
command power that doesn’t require a
merge-printing activity (except for vari-
ables, naturally) in order to use them;
and the ability to set new margins and in-
dentations easily in the middle of the
copy to enhance page design.

There are so many other important
features, though, that did not head my
list simply because I had already worked
around some with add-on programs
(some of which I can now eliminate since
the new WordStar has 'em).

WordStar 4.0 has math functions, for
example, brought up by keying AQM
while you’re editing. A Math Menu win-
dow is instantly displayed, featuring 14
math functions you can use, including
trigonometry, exponentials and loga-
rithms. You simply type in the equation
for solving (2 + 2 or whatever) and press
Return for the answer. To paste the an-
swer into the copy you’re editing, at the
cursor position, you press Esc and then
=. Or press Esc and § to get it in dollar
format. WordStar 4.0 also totals num-
bers (or dollars) in a marked block, even
if with words mixed in with the numbers.

CorrectStar, WordStar Professional’s
spelling checker, has been expanded to
87,000 words, up from 67,000. You can
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check spelling while your’re editing,
check a single word, every word or even
type out a word for a fast check. There’s
a 1,500-word personal dictionary for
adding new words, as well as optional
specialized dictionaries for financial, le-
gal and medical work ($25 each). The
speller is fast and good. Its only short-
coming was not catching repeated words
and an absence of proper names in its dic-
tionary, like John. It automatically
aligns the right margin, too, if necessary,
which is a good feature that many spell-
ing checkers don’t have.

The 220,000-word thesaurus, Word
Finder, is a top-notch choice to comple-
ment WordStar 4.0. (See Modern Elec-
tronics January 1987 for a detailed re-
view of the separate module produced by
Microlytics, Inc.)

A variety of operating shortcuts have
been introduced. For example, now there
are macros, up to 36 of them, that allow
you to create your own simple key code
to produce long strings of copy or com-
mands at a single stroke. Just press Esc
and type the key you chose to execute it.
A few macros have already been built in-
to WordStar 4.0, such as the date and the
time (assuming your computer is set up to
produce the correct information), which
can be quickly inserted into your copy.

In addition to the foregoing, which is
labeled Shorthand, there are provisions
for 40 function-key choices (using Shift,
Ctrl and Alt keys) set up; they’re also
programmable.

Using Alt with the function keys pro-
duces a variety of graphic line drawings

that can be used to enhance text by, say,
surrounding it in a box. There’s also a
box file that’s 23 columns wide by 7 lines
deep that can be called up quickly. Mark-
ing and moving commands transfer text
into the box; function keys make doing it
a snap.

Authors and scholars will be delighted
by the addition of Subject Indexing with
pages and Table of Contents capabilities
that are chosen from the opening menu.
The manual notes that indexing is differ-
ent from the earlier WordStar’s Star-
Index program, which can still run with
Version 4.0.

These are the highlights of new fea-
tures in WordStar 4.0. But a hundred
other small and not-so-small modifica-
tions add up to an immense increase in
operating flexibility, as follows.

More Improvements

Find and Find/Replace has been im-
proved, including the option of automat-
ically aligning paragraphs if needed when
a replacement is made, which I like very
much.

* You can prevent files from being writ-
ten to so that accidental changes can’t be
made to, say, final documents. This can
be toggled from the main menu.

® There are a host of cursor-movement
conveniences, such as pressing Ctrl-Cur-
sor Arrow to jump words quickly, Ctrl-
Home to jump to the very beginning of
your document, etc. You can also go di-
rectly to a specified page or line.

¢ Continuous underlining can be initiat-
ed or turned off with a dot command. In

-

SHORTHA
? display and/or change definitions

result from last “QM or "KM math
last “QM math equation

\

HMENU

*J help

¢ formatted number
@ today’s date
! current time

! C Center N Hemo

8 Sincerely

\,

e

T Transpose Word

P Previous Paragraph

J

The Shorthand Menu illustrates preset shorthand characters and a few defined ones. To
“type’’ the word, Sincerely, one would press the Esc key and then the letter S.

default mode, spaces aren’t underlined.
And you can obtain proportional spac-
ing, turning it on or off with a dot com-
mand while you’re editing. Print com-
mand characters and dot commands can
be turned off with the new WordStar so
that you can obtain a better preview of
what the document looks like when it’s
printed. Using a dot command, character
widths can now be changed for dot-ma-
trix printing, also. A dot command can
be used to initiate draft printing (near-
letter-quality is the default).

® WordStar 4.0 has a local area network
(LAN) version, which supports file-lock-
ing. There are single-user and node ver-
sions. Site licensing is available.

¢ Extended characters can be printed us-
ing the Alt key and the numeric keypad.
So you can create foreign alphabets, such
as Greek symbols, an umlaut (the two
dots over a vowel in German), etc.

® A character count is at your fingertips
by pressing *Q?, which quickly gives you
the count from the beginning of your ma-
terial to your cursor. You can also get a
count of words, lines and characters by
running a command, WC, from within
WordStar or directly from DOS, for any
number of files in the directory.

® Sheet feeders are fully supported.

* Now you can type three lines of headers
and footers, whereas the old WordStar
limited you to only one line for each.

® You can select different printer drivers
when you’re preparing to print, enabling
you to conveniently pick the printer of
choice or permit another computer witha
different printer to be used without any
hassle. Also, you can choose the number
of copies you wish to print, as well as
page numbers. Saving and exiting to the
print screen can be done in one set of key
strokes by pressing Ctrl-PrtSc keys si-
multaneously.

¢ Directory files display their memory
size in K. Also, the amount of free disk
space is always shown.

¢ There are more flag characters at the
right column than before, providing
ready information about use of dot com-
mands, block markers and form feed.

¢ The Help Menu and fingertip explana-
tions have been enormously improved.
So has the operating manual and practice
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lessons, supplemented by a fast, elemen-
tary tour of WordStar 4.0 on the Tutor
disk, as well as additional on-disk docu-
mentation.

® Should you maintain WordStar work-
ing files in the same directory as the pro-
gram (you can now use subdirectories if
you wish), and the files exceed screen dis-
play space at the opening menu, you can
still scroll, of course, to view more files.
But now you can also use a wild card

display the files you want to choose from
or to delete a batch of files. Directory file
listings are sorted alphabetically from
left to right and can be chosen by moving
the cursor to the one you want and press-
ing Return, as well as by typing the file
name. You can still go directly to a spe-
cific file from the DOS prompt (ws word.
txt, for example), avoiding the opening
menu.

¢ Among the bevy of new commands
that are time-savers is Ctrl-6, which
deletes a hard carriage return and its
margin flag. Also, dot command .LS lets
you choose and save a line-space selec-
tion (the old Ctrl-OS that can’t be saved
is retained, too).

As you can see by the brief coverage of
enhancements above, WordStar Profes-
sional Version 4.0 is loaded! One has to
work with the new version, of course, to
fully appreciate its increased power. For
example, now you can use merge printing
to produce a batch of letters that include
variables of updated financial informa-
tion through use of math formulas that
automatically change amounts applied to
the party it’s addressed to while retaining
the bulk of the letter that everyone
should get. This will speed up automated
printing of updated invoices, financial
status reports, real-estate reports, etc.

One happily discovers that a full right-
margin alignment from single-spaced
copy to double-spaced matter no longer
leaves only single spaces between para-
graphs, eliminating the need to manually
insert paragraph spaces. Or learn from
experience that reforming a paragraph
with function-key F7 leaves the cursor
where it was at the first sentence of the
paragraph, whereas Ctrl-B, which is as-
sumed to replicate the command, posi-
tions the cursor at the beginning of the

/

SPELLING
I ignore, check next word

A add to personal dictionary
B bypass this time only

“ferward"’
1 forward 2 foreword

Word:
Suggestions:

CHECK
E enter correction

T turn auto-align off

€ global replacement is off

—~

MENU
“U quit

e

/

The Spelling Check Menu shows the available choices you have when you check out a

word while you are editing a file.

next paragraph. And delight to uncover-
ing that you don’t have to end-mark italic
or boldface words if the words to be high-
lighted continue to a new sentence. This
used to require starting beginning and
ending control commands anew in the
next sentence; at least in 3.30’s version.
WordStar’s ace-in-the-hole—the great-
est customization capability extant—has
been intensified. Using WSCHANGE,
for example, 4.0 can be used with an
EGA board to get 43 lines. And the super
word processing program can be modi-
fied to show 66-line-long full pages on a
screen or 132-character-wide pages for
wide-carriage spreadsheet users.

Comments & Conclusions

WordStar Professional Version 4 arrived
just in the nick of time. More and more
users were switching to other modern
programs, while first-time buyers of
powerful word-processing software were
turning away from the older version.
Without the acquisition of NewWord,
which operated similarly to WordStar
(which s not surprising since it was devel-
oped by two former Micropro em-
ployees), with a great number of en-
hancements, the new release would prob-
ably still be a year away, if ever.

It stands now as a truly competitive
full-blown word-processing program
while retaining virtually all the compati-
bility and familiar control commands of

older versions.
The new program makes needed con-

cessions to potential users who want
word-processor control to be as easy as
possible by its addition of macros, more
function keys, an excellent help menu,
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and a very good manual. It added a host
of modern functions, such as Math, Path
Support, Macros, Increased Speed, and
so on. It still has a few omissions that
have to be addressed to place both its legs
firmly into the front rank of word-pro-
cessor software, though. I'd liken it now
to dBase II’s great upgrade to dBase III.
This was followed by III Plus, which
added its ‘‘Assistant’’ with pull-down
menus. This, with some other enhance-
ments, boosted the database manage-
ment program to the top again. I expect
the same progression with WordStar.

I agree with Micropro International’s
founder, Seymour Rubinstein, that using
the control key and another key in com-
bination is faster in the long run, but
many newcomers don’t want to work
that hard to learn all those codes; at least
not right away. Well, Version 4.0 has met
them half way.

In the next upgrade, I'd like to see a
software switching facility to alternately
display 20 of the 40 function-key mean-
ings. With Version 4.0, the only way to
view all the F-key meanings is to make a
change to display two blocks at the
screen’s bottom, giving up a few lines of
document work space. Keyboard tem-
plates, which WordStar includes, can lie
across the top empty space on a keyboard
to give some guidance, however.

I did not find any bugs or glitches in all
the time I worked with Version 4.0. This
doesn’t mean that there aren’t any lurk-
ing somewhere, but nothing cropped up
at all after heavy use, which is a wonder-
ful sign.

Now let’s take a look at my wish list for
future versions.
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A split-screen option is the leading ma-
jor omission in 4.0 . . . for me! A profes-
sional package should have it! Although
the Micropro people won’t call their next
shot, based on conversations I’ve had
with them it’s very likely that this feature
will be one of others in the next upgrade
(which is expected by the end of ’87).

Other features I’d like to see are an
outliner, sort ability, and footnoting. Be-
yond this, there are some minor improve-
ments that could be made, as follows.

Cursor movement could be snappier.
Also, when I choose continuous-under-
lined, I'd like to see it displayed as such
instead of showing the default, skipping
spaces between letters, remaining on
screen. (But it’s a major improvement
over earlier versions, which displayed no
underlines at all!)

Certainly, other people may wish for
some additional features, such as auto-
matic paragraph numbering as an op-
tion, which many lawyers want, and au-
tomatic paragraph reformat while you’re
working. Lastly, displaying actual fonts
chosen, such as italics (if your printer
supports it; mine doesn’t) on the screen
would be nice, but one can’t have every-
thing, we know.

These quibbles aside, I feel that Micro-
pro International did a truly splendid job
in upgrading WordStar. Enough to lever-
age anyone now using WordStar to up-
grade to the latest version, especially with
the added inducement of reduced up-
grade prices. Enough to attract many
newcomers to powerful word processing.

With Version 4.0, WordStar Profes-
sional has decidedly joined the small
group of top-notch, power-packed pro-
grams available today for IBM-type per-
sonal computers. There’ll be a CP/M
version shortly, too, I’'m told, so Word-
Star isn’t foresaking its roots.

It’s evident that Version 4.0, with
more power than ever, can still be cus-
tomized to the nth degree, adding to its
strength (a large, general patch and auto-
matic patching file helps this along). An-
other important buying consideration is
that software developers always write
their programs with WordStar interfac-
ing in mind due to its gigantic user base.
Therefore, you don’t have to worry
about annoying interface problems that

Say You Saw It In Modern Electronics

you often bump up against with utility
software, which is common enough with
XYWrite and Microsoft Word.
Considering all its extensive improve-
ments and future upgrade expectancy on
top of its underlying potency as a word
processor, I would unhesitatingly recom-
mend WordStar Professional Version
4.0 for consideration to any serious user

of word processing. It’s a safe bet that
some of my carping will likely be severely
cut into in the next revision. Coupling
this with Micropro’s new stance on all-
out customer support—which includes
taking care of registered owners with
good deals for upgrades—fortifies this
view.
Welcome back, the true WordStar. ME
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Telephone Memory Dialer (from page 45)

—
TELEPHOME SET Circuit common PC BOARD
Existing L 2l
heokswitch 5 2
L1&—A T
D1 oz
Rl To source of positive R2
47m vollage when phane £ m L
L2 i oif hoak ) D4

Fig. 4. Details for converting existing telephone into a Memory Dialer.

instrument’s circuit common refer-
ence. In some instruments, circuit
common is the wire labeled L2.

When you’ve located the part of
the telephone circuit that’s at + 5 to
+ 12 volts under the off-hook condi-
tion, connect a wire from that point
to R2 on the circuit board. Then con-
nect a wire between the circuit’s com-
mon reference point and ground in
the Telephone Memory Dialer’s cir-
cuit, at the junction of DI and D2.

Since the LED isn’t used in this
version of the Dialer, install a jump-
er wire between the two pads on the
circuit board provided for LEDI.
This will complete the circuit to the
zener diode that provides voltage
protection for ICI.

Stand-alone versions of the proj-
ect can be housed inside any plastic
or metal box that’s large enough to
accommodate the circuit board and
dual AA-cell holder and has suffi-
cient panel room for mounting the
keypad and the LED.

Checkout and Use

Checkout of the Telephone Memory
Dialer is a simple procedure. First,
make sure the project’s switch is set
to the off position. Then plug its
cord into the telephone line via the
modular jack. At this time, the LED
on any stand-alone unit should be
off. Set the switch to on (or pick up
the handset of the telephone instru-
ment in which the project is in-
stalled). The LED should come on

only when the Telephone Memory
Dialer is turned on while the accom-
panying telephone instrument is on-
hook. Dial any number; you should
hear the tones in the telephone re-
ceiver. To hang up, place the tele-
phone on-hook and set the switch
to off.

If the LED doesn’t come on when
it should or you don’t obtain proper
operation, carefully check the con-
nections to the D1 through D4 diode
bridge and the orientations of all di-
odes and the LED. If you’ve modi-
fied an existing telephone instru-
ment, use a voltmeter to check to see
that CI charges up to at least 5 volts
when the receiver is off-hook and
check to see if there is +5 to +12
volts at R2.

When dialing out numbers not
stored in memory (including any
number in the redial memory buf-
fer), use the Telephone Memory
Dialer’s keypad as you would use the
keypad on any telephone instru-
ment. Remember, numbers of any
length can be dialed but the first key
pressed can not be * or #.

To take advantage of the recall ca-
pability of the project, press the #
key twice. The last number you
dialed via the keypad, automatically
stored in the redial buffer, will be
transmitted out over the telephone
line. Keep in mind, however, that
redial is valid only for telephone
numbers that don’t exceed 16 digits
in length.

To store a number in memory,

first set the switch to on for a stand-
alone Dialer or lift the telephone off
the hook for a built-in Dialer. Press *
once and then key in via the dialing
keypad the number (any number key
from 0 through 9) for the memory lo-
cation into which you want to store
the number. Now dial the number
you wish to store exactly as you
would to dial out. Though you'll
hear in the telephone’s headset the
tones for the number being dialed,
the tones won’t go out over the tele-
phone line. Replace the telephone
handset or set the switch to off. The
number you want stored will now be
in the desired location in memory.

To store numbers in any other lo-
cations in memory, repeat the above
procedure for each number and sep-
arate memory location, up to a maxi-
mum of 10 numbers and locations.

To recall and dial out a number
from memory, lift the telephone in-
strument’s handset for the built-in
unit or set the switch in the stand-
alone unit to on. Press # two times
and then the keypad button for the
location in which the number you
want is stored. The stored number
will be immediately dialed out in ra-
pid sequence.

There is one minor inconvenience
with regard to redialing of a number
stored in memory. You can’t simply
activate redial by pressing the # key
twice as you do to redial a number
dialed via the keypad. To redial a
number stored in memory, you must
perform the recall procedure. ME
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How To Use EPROMS (from page 32)

the feedback word has changed
again—to 010. When feedback capa-
citor CI discharges, making the ad-
dress input 00000000010, the output
data word remains 01010010 and the
output will be stable until the STEP
input goes high again.

The above sequence of events con-
tinues with the stepper motor wind-
ing signal changing at every low-to-
high transition of the STEP input. At
the same time, the feedback word
changes at every STEP transition. If
DIRECTION input A4 is high, the pro-
cess is the same, except that the feed-
back word changes in reverse order
at the low-to-high STEP transition.
The Fig. 3 stepper-motor controller
circuit has room for expansion at the
addressinputs to the EPROM. These
uncommitted inputs could be used to
connect mechanical limit switches to
the EPROM. Then a program could
be worked up to inhibit the stepper
motor in one direction if the corres-
ponding limit switch is activated by
the rotation of the motor shaft past a
certain point.

Another use of the uncommitted
address inputs is shown in Fig. 4.
Here an R/C network and Schmitt-
trigger inverter (the latter to clean up
the slowly rising voltage across the
capacitor) generate a power-on reset
signal that forces the EPROM to
output a specific data word when-
ever power is applied. When pro-
gramming the EPROM for the rest
function, simply ‘‘burn in’’ the reset
data word at all locations above ad-
dress 10000000000.

Construction Tips

When you build the circuits present-
ed here—and any others of your own
design—be sure to connect a 0.01-
microfarad disc capacitor between
pins 12 and 24 of the EPROM to re-
duce switching noise on the power-
supply lines. These and most other
circuits can be wired in any manner
that suits you, including on printed-
circuit boards of your own design
and fabrication, on solderless bread-

] 0 +5V
R1
100K ¢ To EPROM
s >A10
oJ_O.47uF 7 Y/674L.S14  (Pin 19)
I ELECTROLYTIC

Fig. 4. A power-on reset for the step-
per-motor controller.

boarding sockets and on perforated
board with appropriate Wire Wrap
or solder hardware. Though compo-
nent layout is rarely critical, you
should keep all component leads and
interconnecting wire runs as short

and direct as possible, especially
when you point-to-point wire or
Wire Wrap the circuits.

After any circuit in which an
EPROM is used is wired and ready to
put into operation, always cover the
window on the EPROM with a self-
stick opaque label or black electrical
tape. If you don’t cover the window
(or at least house the circuit in a light-
tight enclosure), you run the risk of
accidentally erasing the data pro-
grammed into the EPROM. Bright
direct sunlight can erase the pro-
grammed-in data in short order, and
even fluorescent light can erase the
data in less than a week. ME
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A Subwoofer For Stereo (from page 65)

panhead sheet-metal screws to an-
chor the speaker solidly in place.

Make a check of the system’s air-
tightness by placing the tips of the
fingers of one hand around the dust
dome in the center of the cone, push-
ing gently inward and quickly releas-
ing your hand. The speaker’s cone
should take a few seconds to come
back to its rest position, indicating a
good seal.

Secure the flush-mount grille cloth
on the Masonite frame to the front of
the enclosure, with the speaker pro-
jecting into the cutout area, with dec-
orative brass or bronze upholstery
tacks driven through all eight holes
you drilled. If your grille cloth is on a
1” x 1” pine frame, simply press it
into place in the recess in front of the
speaker panel; friction will hold it
solidly in place.

Setting Up the System

Connect the subwoofer to your am-
plifier’s right and left outputs via the
same terminals to which your main
speakers are connected. With the
crossover network built into the sub-
woofer, only frequencies below
about 200 Hz will be heard from the
subwoofer. This permits both sets of
speakers to reproduce all the bass

notes in the music being played. If
you’re concerned about your ampli-
fier being able to handle the heavier
load, you can install a second cross-
over network between the amplifi-
er’s outputs and your main speakers
so that they will reproduce only those
frequencies beyond 200 Hz or so.
This can be an important considera-
tion when using speakers that have a
very limited bass capacity, prevent-
ing them from distorting on wide-ex-
cursion bass notes. You can obtain a
crossover network for your main
speakers from the same source given
in the Bill of Materials for the sub-
woofer’s network.

What can you expect with the ad-
dition of the subwoofer to your pres-
ent stereo system? Ideally, bass
sounds should never be overbearing
or too prominent. Only a musical
passage with real bass tones should
make itself heard (and felt!). This
subwoofer is more than capable of
providing just this. Indeed, you
might not at first notice its presence,
which is a good sign. But when you
play the opening strains of ‘‘Zara-
thustra,’’ or the cannon shots from
the Telarc ‘1812 Overture,” you’ll

know exactly why you needed to add
this subwoofer to your system. ME
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3A. 1000 PIV - 4/$1 $1.50/pair

FULL WAVE
BRIDGES

1.5A 200PIV - 3/81

VOLTAGE
REGULATORS

7805, 7808, 7812, 7905
1.5A 600 PIV - 2/$1

$1.95 n-cH
CRYSTALS RESISTOR

280000900000

2.000 MHz (HC-33)
$1.19
3.579545 MHz (HC-18)
69¢
8.000 MHz (HC-18)
79¢
14.318 MHz (HC-18)
99¢

Plus Many, Many More.

QUAD OP AMPS
MC4741 - 2/81
LM348 - 2/81

UA 4136 - 2/81.19
MC3403 - (Improved LM324)

2 For $1

,
=
:

SAI SYSTEMS LABORATORIES, INC.
103 Fitzpatrick Street « Key West. FL 33040
ATTENTION voiume buyers, we offer substantial discounts. We accept purchase orders from Fortune 500
companies / universities / institutions. Call and ask for Bob Gurbani.

TERMS: Shipping and handling 5% (minmum $6 00) C 0.0, and second day ar avalabie at small additionai
charge. No sales tax on orders out of Flonda. IBM/AT 15 a registered trademark of 1BM Corp
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GM - DELCO CAR CLOCK MODULE
Mfg. for GM by Natlonal Seml. sMA3003. 4 Diglts,
High Brightness Flourescent Readouts. Crystai
Controlled. Operates on 12VDC. Small
size: 2x1x1 In. Easy to use. With specs.

5 for $12.00

$2.95

www americanradiohistorv com

NETWORKS
Most Popular Size: 10 Pin Sips.
9 Resistors With
Pin 1 Common.
Best Values. Your Cholce:

2.7K. 4.7K, or 10K
m 6 For $1
MR

ODD BALL ELECTRONICS
P. 0. BOX 380878 » DUNCANVILLE, TX 75138

214-225-2309

TERMS: Add $3 MINIMUM SHIPPING. $15 MIN.
ORDER. TEXAS ADD 8%% SALES TAX. NO COO. VISA
AND MC OK. CANADA ADD EXTRA POSTAGE.

Say You Saw It In Modern Electronics


www.americanradiohistory.com
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The Digi-Key volume discount and service charges are simple to apply. Most items sold by Dlg\ Key may be combined tor a volume discount. Items that are no1 drscountable are ientitied by the sutfix
ND following the part number After wriling yout arder. total all of the discountabie tems and apPiy the appropriate discount To this subiatal. ady the non discountable items Then add the service
charge We pay all shipping and Insurante 10 addresses in the U.S. A, Canada and Mexico when check o1 meney order accompanes arder Digi-Key onty ships orders within the continental U.S , Alaska

Hawaii, Canada and Mexico.

WHEN OROERING BY PHONE. CALL 1-800 344.4538 (AK. call 218-661-6674). BY MAIL SEND YOUR OROER TO: OIGI-KEY. P.0. Box 677, Thiet River Falls, MN 56701,
You may pay by check. maney order, Master Charge, VISA or C.0 D. DIGI-KEY GUARANTEE: Any parts or products purchased from DigrKey that prove 10 be detective will be repiaced or refund
o3 if returned within 90 days from recept with 8 copy of your mvoice. “PRICES SUBJECT TO CHANGE WITHOUT NOTICE.
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E CHARGES VOLUME DISCOUNT
.. .Add $2.00 0.00-$ 99.99 -NE

... .Add $0.75 S 100 00 3249 99 I.ess 10%

...Add $0.50 % 250. - .Less 15%

...Add $0.26 $ 500, 00—’999 99 .....Lless 20%

..No Charge 31000 &Up.. -Lass 25%


www.americanradiohistory.com

SUPER SAVINGS-SHOP WINDSOR

Video Divider (wireless)
Transmit your Video/Audio
signals in short distance range
(great for VCR)

$50.00 ea.
Transmits on UHF/CH 15

Coleco Linear Power Supply

Regulated 4
+5VDC @ 6 amps Lo v
+12VDC @ 6 amps Y YY
~-5VDC @ 0.5 amps $29.00 oa

I Commodore Keyboard

And Mother Boards B

For the VIC 20
$10.95 set

Plug in Wall Transformers

*95VDC @ 1amp $3.00 ea.
* 19 VAC @ 300 ma $1.50 ea.
*244VAC @ 1amp 1.95ea.

Instrument Cords

* 14/3 Black gj:‘*'s_,:.caf

* 16/3 Black
» 18/3 Black $1.50 ea.

Modular Wall Phone Adapter
with Fliter
$4.95 ea.

18 Freaman S51., Mewark, M. 07106
Fron BO0/BAS-B060

Fraa
DISTRIBUTQRS COMPANY 20034448700 FAX £201/344-3202

W
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S, & CCss

MAKE YOUR OWN LIGHTSHOW
with the
MUSIC MODULATED RUNNING LIGHT*

The speed is determined by the
strength of the applied music signal.
It can be connected to any signal
delivering 100 mA minimum.

O #K2602 one at $54.95

(0 2 or more at $49.45 each

O *needs transformer TRO6 $4.95

O Prepayment with Check

(J COD Certified funds (add 5.00)

O Shipping & Handling (add 5.00/kit)

[ $3.00 for our catalog of over 80 different kits.
Allow 2-6 weeks for delivery

]

BACK UP YOUR SHOW
with the
60 WATT POWER AMPLIFIER

» compact O #K1804 one at $41.75
* gasy to build O 2 or more $37.75
» 2x28VDC power
supply to supply
2 amplifiers (stereo)

H O B B Y
ELECTRONIC

P.0. Box 1339 « Dept. ME
Claremont, NH, USA 03743-1339
(603) 543-0033

CIRCLE 35 ON FREE INFORMATION CARD

ﬁ...l SPEAKER CATALOGI.-O&
1001 bargains in electronics. Save
up to 50% call toll free 1-800-346-
2433 for ordering only. Order by
VISA/MC/AMX. No COD'’s. Missouri,
Alaska, Hawaii call 1-816-842-5092,
or write McGee Radio, 1901 McGee
St., K.C., MO 64108. Postage for
@ catalog $1.00.

Yomemomonmomononoe?

3] A
PICKS UP A WHISPER 50 FEET AWAY!

The model WAT-50 miniature FM tranmitter uses a
4-stage circuit NOT to be confused with a simple wire-
less microphone. Simply snap the unit on top of a 9V
battery and you can hear every sound in an entire house
up to 1 mile away! Use with any FM radio. Tunes to any
frequency from 70mhz - 130mhz. Easy to assemble kit
includes all parts and instructions. Only 29.98 tax incl.

The WIRELESS TELEPHONE TRANSMITTER model
WTT-20 |s only about the size of a dime, yet transmits
both sides of a telephone conversation to any FM radio
with crystal clarity. Completely automatic. Uses power
from the telephone tine itself - never needs a battery!
Up to % mile range. Tunes from 70mhz - 130mhz. Easy
to assemble kit includes all parts and instructions. On-
ly $29.98 tax incl.

Calt or send MO, VISA, MC for immediate delivery.
Single kit orders Inciude $1.50 S&H. FREE SHIPPING
on orders of 2 or more. Alt orders shipped by U.S. Mail.
COD add $4.00. Personat checks aliow 21 days.

DECO INDUSTRIES
BOX 607, BEDFORD HILLS, NY 10507
914-232-3878

CIRCLE %4 ON FREE INFORMATION CARD

ELECTRONICS

VOICE DISGUISERS! FM Bugs! SWL Ac-
tive Antenna! Receivers! More! Catalog $1.00
(Refundable): XANDI ELECTRONICS, Box
25647, «“J’, Tempe, AZ 85282.

TUBES: 59¢. Year Guarantee. Free Catalog.
Tube Tester $8.95. CORNELL, 4213-17 Uni-
versity, San Diego, CA 92105.

PCB Volume Fabrication from Hong Kong,
INTEGRITY TECHNOLOGY, 105 Serra
Way, #230, Milpitas, CA 95035.

LINEAR PARTS—Transistors: MRF454 $15,
MRF455 $12, MRF477 $11, MRF492 $16.75,
MRF421 $22.50, SRF2072 $13, SRF3662 $25,
3800 $18.75, 25C2290 $19.75, 25C2879 $25.
Tubes: 6KD6 $10.50, 6LQ6 $9.75, 6LF6
$9.75, 8950 $16.75. Best Prices on Palomar
Road Noise Mics, Ranger AR3300. New 16
page Catalog listing radio/amplifier tricks—
Channel Modification, PLL-Sliders, Peaking
for Range, Hard-to-Find Linear Parts—Mail
$1.00 to: RFPC, Box 700, San Marcos, CA
92069. For Same Day Parts Shipment, Call
(619) 744-0728.

COMMUNICATIONS

COMMUNICATIONS PLANS, BOOKS,
KITS! AM/FM broadcasting (licensed/unli-
censed), 1750 Meter transceivers, ham/CB
amplifiers, surveillance bugs, more! FREE
catalog, PAN-COM, Box 130-ME6, Paradise,
CA 95967.

PROPAGANDA TAPES! Authentic, rare re-
cordings of WW-II German and Japanese
shortwave broadcasts by ‘‘Tokyo Rose”,
“‘Axis Sally’’, others. Cassette $9.95. D-W
Research, 4548 Auburn Blvd., #231-F, Sacra-
mento, CA 95841.

BASIC Computers, 10 lesson correspondence
course, $39.50. Certificate. Details free.
AMERICAN TECHNICAL INSTITUTE,
Box 201, Cedar Mountain, NC 28718.

DISK Utility Program for all PC’s using DOS
featuring: copy functions, display specifica-
tions, disk surface analysis, sector display and
modification, data repair, disk performance
measurements, and much more. $40ppd. CGT
Associates, Box 695, Concord, MA 01742.
(617) 371-3130.

Order Form
Please print in block letters.
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TI-99/4A  Software/Hardware bargains.
Hard to find items. Huge selection. Fast Ser-
vice. Free Catalog. TYNAMIC, Box 690,
Hicksville, NY 11801.

LIGHT CHASER

CHASE LIGHT CIRCUIT - 110vac four
channel programmable light chaser. Useful
for signs, displays, or anywhere, eye-catching
effects are desired. P.C.B. and plans $9.95.
Fully assembled module $42.49 ppd. J.G.M.
Labs, P.O. Box 62, Eola, IL 60519.

INVENTORS
INVENTORS! Can you profit from your
idea? Call AMERICAN INVENTORS COR-
PORATION for free information. Over a de-
cade of service, 1-800-338-5656. In Massachu-
setts or Canada call (413) 568-3753.

INVENTORS

INVENTORS! Have idea for product or in-
vention, don’t know what to do? Call AIM we
present ideas to manufacturers - Toll Free
1-800-225-5800.

HACKERS

Pay TV and Satellite Descrambling Now 120
pages. Theory and schematics for cable and
satellite systems. $14.95. Experiments With
Videocipher. Latest circuits and info. For free
updates $12.95. MDS Handbook. For Hack-
ers. $9.95. Cable TV. Two-way, security, and
system design $12.95. Build satellite systems
under 3$600. $12.95. Any 3/$26. Spring
catalog $1. Shojiki Electronics Corp., 1327P
Niagara St., Niagara Falls, N.Y., 14303.
COD’s 716-284-2163.

PLANS/KITS

Expandable Digital Panel Meter - Modular
construction allows the basic DMS to take on
the appearance and function of many devices
by simply attaching standard, custom or do-it-
vourself add-on modules. The Basic DMS as
shown in Aug. *86 Modern Electronics $31.95
(kit); Tachometer add-on module (Oct. '86
ME) $29.95. Add 2.50 P&H each. Other kits
available. Free brochure. Call (404) 979-5900.
BALLco Inc., P.O. Box 1022, Snellville, GA
30278-1022.

Writers—SYBEX Computer Books, Inc. is
soliciting proposals for books on electronics.
Write David Kolodney, Series Editor,
SYBEX, 2021 Challenger Drive, #101,
Alameda, CA 94501,

MISCELLANEOUS

PHOTOFACT folders. Under #1400 $3.00,
Over #1400 $5.00. First-class postpaid. Loeb,
414 Chestnut Lane, East Meadow, NY 11554.

DISCOVER Apex® Power Screwdriving Bits,
Accessories. Sensational fit, Remarkable
toughness, Amazing durability. Free bargain
catalog. Write today! Don Shockey, 5841
Longford Road, Dayton, Ohio 45424-2940.

LEARN MORSE CODE IN 1 HOUR. Amaz-
ing mnemonics. Supereasy! Moneyback
guarantee. $5. Bahr, 2549-Q2 Temple,
Palmbay, FL 32905.

ASIAN LADIES want correspondence for
friendship, marriage, SUNSHINE INTER-
NATIONAL, Dept. TW, Box 260, North
Hollywood, CA 91603.

olen®

3-005

3-009 BloMetal Guldebook

. ™
Space Wings
Simple Electronics
Revolutionary Robotics

Sleek silver wings flap continuously using onty 5 cm of BioMetal wire.
Assemble this futuristic electronic kit In under an hour. Stands six
inches high. Perches on your PC or desk lamp. Annoys cats. With
circuit board, paris, and complete instructions. Requires a 3 Volt,
200 mA Adapter (Radio Shack #273-1435, or unit below).

$5.95

BioMetal™Wire

Motion without motors or solenoids! Extremely uniform Ni-Ti
alloy, contracts when electrically activated! Pulls with up to10
ounces of force. Outperforms and outlasts traditional Nitinol
At 5% contraction BioMetal can run tor millions of cycles with
vitually no change in operation. Imagine the possiblities.

DH-420 BIOMETAL WIRE - Power with one AA battery or
other source. Perfect for small projects, experiments, and
scale models. 10cm long, with crimps and connecting cable.
Limit power to 800 milliwatts, maximum. Resistance: 4Q2.
DH-420 BloMetal Wire $5.95
BIOMETAL ONE METER ROLL - Continuous 0.15mm
{6mil) diameter wire. Cut to length as needed. Use several
segments in parallel for more strength. Limit power to 80
milliwatts per centimeter, maximum.

3-006 BlioMetal Wire, 1 Meter $40.00

BIOMETAL GUIDEBOOK - Information on shape memory alloys and BioMetal. Shows sample A
devices, activation methods, BioMetal specs, application notes and more. 56 pages. illustrated.

-
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A Career Start in
21st Century Electronics

Since 1905, National Technical Schools
has helped over 300,000 people just like
you learn at their own pace and build
successful careers. Enter the boom in
electronics through home study courses
in Microcomputer Technology & Ser-
vicing, TV & Radio Servicing, Video
Technology, Industrial Controls (Micro-
processing), Robotics or Basic Electronics.

To begin a new career or to sharpen
your current skills, call 1-800-B-BETTER
or write us today for complete details:
NTS, Dept. ME-410, 456 West M.L.
King Jr. Blvd,, Los Angeles CA 90037.

Accredited by National Home Study Council
CIRCLE 36 ON FREE INFORMATION CARD
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3-001 Space Wings Kit $13.95
ST cards):
3 VOLT ADAPTER - Powers Space Wings kit above. "0 credit
For 110 VAC input. order \S"‘“"Ma\\ (8
3-012 3 Volt Adapter $5.95 deéz_oop H
~Orde’ 790 1@
— oMetal e 800 )
i BIOMEL ¢ plea 1€ A STAMP OR SASE.
L MOVInG Wi OGS e e\ 501
[e e ..es AVeNC orid 0 - 5o HAL-TRONIX, INC.

H P.O.Box 1101,

BioMetal is a trademark of Toki Company and Space Wings is a trademark of Mondo-tronics
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OUTSTANDING PRICES ON
IBM™ XT COMPATIBLE SYSTEMS!

SYSTEM #2
$699.00

Motherboard with BIOS and first 266K
of RAM. Upgradable to a full 640K of
RAM.Flip top case. K8XT (AT look alike)
keyboard. 150 watt power supply. Dual
disk drive card with cables. One floppy
drive DS DD 360K. A color graphics
card with RGB and composite output.

{All you need is a monitor)

(TM)* IBM Is a registered trade mark of international Business Machines Corp.
SHIPPING INFORMATION: PLEASE INCLUDE 10% OF ORDER FOR
SHIPPING AND HANDLING CHARGES (MINIMUM $2.50, MAXIMUM

$10). CANADIAN ORDERS, ADD $7.50 IN US FUNDS. MICHIGAN
RESIDENTS ADD 4% SALES TAX. FOR FREE FLYER, SEND 22*

12671 Dix-Toledo Hwy

Southgate, M| 48195

SPECIAL

SYSTEM #1
$399.00

Motherboard with BIOS and first 64K
of RAM, Upgradable to a full 640K of
RAM.FliIp top case. K8XT (AT look alike)
keyboard. 150 watt power supply with
all the power needed to run extra
drives and cards.

SYSTEM #3
$999.00

Motherboard with BIOS and first 256K
of RAM. Upgradable to a full 640K of
RAM.Flip top case.K8XT (AT look alike)
keyboard. 150 watt power supply.
Color graphics card with RGB and
composite outputs. Multl I/O card with
two disk drive ports, one parallei port,
one serial port and one serial port
optlon, one game port, clock and
calendar with battery backup. Two
floppy disk drives DS DD 360K and a
composite monitor.

Upgrading Motherboard to a full 640K RAM
Upgrade from 84K to a full 640K —$102.00
Upgrade from 256K to a full 640K—$ 70.00

*Hal"” Harold C. Nowland
(313) 281-7773 WBZXH

Hours \ﬁ /@/

12:00-6:00 EST Mon-Sat gl
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Short-Circuit Detector (from page 41)

er current source if you're checking
out house, automotive or other high-
power wiring. Don’t use a source
that’s not current limited. If you do,
heating will occur in the circuit
you’re troubleshooting, which can
lead to false indications.

To make the procedure for locat-
ing a short circuit as simple as possi-
ble, always connect the current
source into the circuit under test at
the power-input terminals in the
same polarity as the supply that nor-
mally powers the circuit. If you can’t
locate the exact points in the circuit
to which the negative and positive

How do | get

more data? free

info card.

Use the I
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sides of the power supply go, you can
simply connect the current source
with its output conductors to any
convenient positive and negative rail
points in the circuit, in the proper po-
larity. This way, the current source
will be delivering a metered amount
of power to all circuits just as the
power supply normally would.

Once the current source is con-
nected as described to the circuit
under test, current will flow through
only the short circuit(s), which will
make it easy for the Short-Circuit
Detector to locate the shorts them-
selves. To trace a short circuit, first
set both switches on the Detector to
on and rotate the control until the
piezoelectric buzzer silences and
both LEDs are off.

Connect the Short-Circuit Detec-
tor’s positive probe to the positive
side of the current source. Then
touch its negative probe to each neg-
ative-rail connection, starting at the
connection closest to the current
source’s negative input to the circuit
and working toward the farthest neg-
ative connection until the buzzer
sounds and either the + or —LED
lights. This is the point in the circuit
where maximum current is flowing
and, thus, where a possible short cir-
cuit exists.

If you note only one component in
this leg of the circuit between the
positive and negative rails at this
point, you’ve located the defective
component. To verify this, desolder
or unplug the suspected component
and use the Detector to see if the
short-circuit condition still exists. If
it doesn’t, simply replace the defec-
tive component with a known good
one of the same type to restore the
circuit to proper operation.

If the short-circuit condition per-
sists, there may be more than one
component in this leg of the circuit.
In this case, disconnect or unplug
each component until the condition
is cleared up to isolate the specific
faulty one. Then replace it with a
known good one. If more than three

components are in this leg of the cir-
cuit, it might be easier to temporarily
isolate it from the rest of the circuit
by slicing through the positive rail
conductors on both sides of the sus-
pected leg. Move the positive lead of
the current source and positive probe
of the Short-Circuit Detector to the
isolated positive rail point. Then
probe the negative rail with the ne-
gative lead of the Detector until the
buzzer sounds and one of the LEDs
lights to further isolate the faulty
component.

Occasionally, there may be more
than one short circuit in a device
under test. Evidence of this will
appear when, after replacing one
faulty component with a good one,
the circuit still fails to operate as it
should. In a case like this, you must
trace each short to the defective com-
ponent until all is well with the cir-
cuit. Use the procedure detailed
abovein each case. If necessary, tem-
porarily isolate each leg from the cir-
cuit under test to nail down each spe-
cific bad component.

As you use the Short-Circuit De-
tector to locate short circuits, you’ll
note that the size of the conductors
will determine how close you can
come to a faulty component before
the buzzer sounds and either of the
two LEDs light. With the ability to
detect potentials of less than 100 mi-
crovolts, the Short-Circuit Detector
can be used with sources as low as 50
milliamperes to detect a short circuit
on printed-circuit board copper
traces at a distance of %" from the
short. Similarly, 100 milliamperes
can be detected on a ¥, "-wide trace at
a distance of %", while 200 milliam-
peres can be detected on a #24 plated
copper wire at a distance of %" from
the short.

Because the Short-Circuit Detec-
tor has a very-low input impedance
and very high internal gain, you are
cautioned to avoid using the device
as a ‘“‘voltmeter.”’ If you do use it in
this manner, you run the risk of per-
manently damaging the accessory. ME
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A major NEW publication
for anyone withareal <
interest in electronics

This brand new MODERN AMATEUR

ELECTRONICS MANUAL provides
you with a single comprehensive
and practical reference work—to

keep you completely up-to-date with

all aspects of amateur electronics.

Ifyou’reexcited abous electronics...if you want to understend,
assemble, repair, and have fun with electronics, you need...

THE MODERN AMATEUR ELECTRONICS MANUAL
..the major guide and reference volume in the electronics field.

Nofield ismore fascinating than electronics. But no field changes
more rapidly. Think of the advances in computer technology, audio
and video equipment, short wave radio, to name just a few. To
keep up-to-date you would probably have to read ten magazines.

Now with THE MODERN AMATEUR ELECTRONICS
MANUAL, plus updates, you keep abreast of new developments,
new equipment, new theories, new products.

Don’t waste time searching for reference sheets, data sheets,
or instructions. You have them now in one looseleaf volume

plus its supplements.

A world of fun for the glectronics hobbyist.

THE BASICS. Learn about measurement
instruments—neon bulb voltage
indicators, VOMs, VTVMs. Build your
own circuit boards. Check out the

MANUAL's printed-on-film PCBlayouts,

ready to tsansfer to copper clad boards
for immediate use.

EQUIPMENT. Latest information on
stereo, VCR, compact disc, and other
audio equipment is provided.

ASSEMBLY. Hobbyists interested in
radios, synthesizers, computers, loud
speakers and amplifiers can use the
assembly instructions given for many
kinds of electronic equipment.

SHORT WAVE AND CITIZEN BANC
RADIOS. The MANUAL gives you
information on equipment and
regulations. Learn what’s legal before
you go on the air.

COMPONENTS. Need capacitors,
inductors, semi-conductors, switches,
relays and many other kinds of electronic
hardware? Check the MANUAL. You
will find descriptions and sources and
very often alternative possibilities.

COMPUTERS AND PERIPHERALS.
Learn how to program your computer.
Use BASIC or other languages; it’s all
in the MANUAL. Modems, bulletin
boards, graphic cards, and much more
are all explained.

SUPPLY SOURCES. Every hobbyist is
constantly on the prowl for parts. The
MANUALs reference sheets save you
time. They tell you where you can obtain
hundreds of components. Updating
sheets assure that your volume is
always current.

Assemble your ows CIRCUIT BOARDS—we give you
ready-to-use PCB layouts on film—a verv popular feature.

i
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ALWAYS UP-TO-DATE. WEKA Publishing, one of the largest
technical publishers in the world, sends you supplements several
times a year. You put these in the appropriate sections of the
book—a sturdy, well-built
looseleaf binder.

IMPORTANT: WEKA Publishing
is independent of any electronic
manufacturer. We provide fair
and unbiased information on
equipment, as well as on squrces
of parts and service.

THE MODERN AMATEUR
ELECTRONICS MANUAL

Editors: Gunter Haarman,
Roger Dorey, John Weddebaum.
Basic Edition: 400 Pages, 8" X 12
Price: $49.95. Supplements:
Sent to all subscribers several times a year at a cost of 25¢ per
page. Supplements can be discontinued at any time.
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i ‘ 1 If card is missing, please write to:

WEKA Publishing, Ltd.  18-20 Purdy Avenue * Rye, New York 10580

A Member of the International WEKA Publishing Group: Austria. France,
Germany, Italy, Netherlands, Spain, Switzerland, United Kingdom

and United States.
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The 70XLT sets a new standard for portable Scanners in perform-
ance, dependability and size. This hard working unit has 20 pro-
grammable channels and 10 bands of coverage. It has the most -
desirable features including Priority, Lockout and Delay. It also includes
 automatic and manual Search to find new active frequencies. Built-
in rechargeable batteries give hours of trouble-free use and quickly
charge ovemight. A Charger/Adaptor allows the unit to run on 120
VAC and the LCD display includes selectable ilumination for night -
time scanning. The superior engineering will treat your ears
to real life excitement and drama as you've never heard it before.

- )
The Choice of Profissional u nl d Eun” .
Golfer Jack NickLus. | |

¥ Winner of 20 Major Championships. A New Generation of Conumunications,
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