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Simpson Electric Company Introduces

mercer

The Ultimate in Low-Cost Test Equipment

At last! Here is your opportunity to take your pick from a new test equipment line that has all
the features you need and more . . -and at a price that is unbelievably low.
Fere are six digital and two analog instruments. . . see them at your local
distributor to make your choice. ;

MODEL 9670
Digital capacitance
tester covering

0.1pF to
? MODEL 9340 20'090 "oFo
' Pocket size, 3% -digit 99 ‘

DMM with 20 megohm
range and 10 megohm

input resistance \(

S44m

MODEL 9301 -

PA‘ODEL 9370 3% -digit, hand-held
3'%-dig t autorangin DMM with 0.25% 1
r?\rd% ::lzh a m/e bagc basic accuracy and
s 2,000-hour battery life
DCVacer.racy 69"
50"

MODEL 9401
4%--digit, full function,
hand-held DMM with
.05% accuracy and
data hold

31 2900

MODEL 9101
Compact VOM y
with 27 ranges,

MODEL 9701
digi-clamp™ compact
AC clamp-on volt-ohm- 4 :

8 including a 100 !
ammeter with data hold megohm range

36900 52900

Mercer Electronics products reflect the design and quality standards
established by Simpson Electric Company, an industry leader for over 50
years and known worldwide for its integrity and product excellence.
E .L E C TR O N I C S In Stock. . . Available Now! Stop in at your nearest distributor and see
Division of Simpson Electric Company this new, complete line of Mercer test instruments. For the name of the

859 Dundee Avenue, Elgin, IL 60120-3090 MERCER distributor in your area, call (312) 697-2265, or send for our

(312) 697-2265 o Telex 72-2416 new line catalog.
CIRCLE NO. 166 ON FREE INFORMATION CARD



Where's Your ELECTRONICS Career Headed?

wr

The Move You Make Today Can Shape Your Future

Yes it’s your move. Whether on a chess board
or in your career, you should plan each move
carefully. In electronics, you can move ahead
faster and further with a

B. S. DEGREE

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

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

INDEPENDENT STUDY, AT HOME

Free Details Available from:

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

Independent Home Study Can Prepare You

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

Recognition and Quality Assurance

Grantham College of Engineering is accredited
by the Accrediting Commission of the National
Home Study Council.

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

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

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

Name Age
Address
City State Zip
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The Energy Auditor

Project keeps tabs on amount of electricity any
appliance uses. By Bill Owen

AC-to-DC Conversion

How a power supply really works and a computer
program that aids design. By Duane M. Perkins
Add a Speakerphone to Your Telephone,
Part 1

Project gives talk/listen ‘‘hands-free’’ telephone
communications. By Anthony J. Caristi

Atari XL/XE Power Supplies

Exploring similarities and differences of the four
major types and how to repair them.

By Benjamin Poehland

A Smoke Alarm Inhibitor

Safely silences irritating false alarms.

By Sally & John Benevento

An Electronic Remote Doorbell

Add a second doorbell wherever you need it.

By Brad Thompson

$0 to $10 Car Modifications

Inexpensive ideas to enhance car stereo, trailer
lights and ignition switching. By Tom Bavis

PRODUCT EVALUATIONS

ITT’s Xtra XP Computer: A

Supercharged IBM PC XT Compatible
By Joseph Desposito

COLUMNS

Electronics Notebook
How to See Near-Infrared Radiation.
By Forrest M. Mims Il

Hardware Hacker
Author answers readers’ questions.
By Don Lancaster

PC Papers

Microsoft’s *‘Windows’* Operating Environment;
Quadram’s QuadEGA + Enhanced Graphics
Adapter Card. By Eric Grevstad
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Changing Times By Art Salsberg
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New Products

Books & Literature

Advertisers Index

2 / MODERN ELECTRONICS / May /986

EDITORIAL STAFF

Art Salsberg
Editor-in-Chief
Alexander W. Burawa
Managing Editor
Dorothy Kehrwieder
Production Manager
Elizabeth Ryan
Art Director
Barbara Scully
Artist
Pat Le Blanc
Richard Kishanuk
Phototypographers
Hal Keith
Illustrator
Bruce Morgan
Photographer
Joseph Desposito, Leonard Feldman,
Eric Grevstad, Glenn Hauser,
Don Lancaster, Forrest Mims I11,
Stan Prentiss
Contributing Editors

BUSINESS STAFF
Richard A. Ross
Publisher
Art Salsberg
Associate Publisher
Dorothy Kehrwieder
General Manager
Frank V. Fuzia
Controller
Arlene Caggiano
Accounting
Cheryl Chomicki
Subscriber Services

SALES OFFICES

Modern Electronics

76 North Broadway

Hicksville, NY 11801
(516) 681-2922

Eastern Advertising Representative
Jim Gray
P.O. Box 186
Peterborough, NH 03458
(603) 924-6759
Midwest Advertising Representative
Market/Media Associates
1150 Wilmette Ave.
Wilmette, IL 60091
(312) 251-2541
Ted Rickard
Kevin Sullivan

Western Advertising Representative
JE Publishers Representatives
6855 Santa Monica Blvd., Suite 200
Los Angeles, CA 90038
(213) 467-2266
Jay Eisenberg, Director
San Francisco: (415) 864-3252
Denver: (303) 595-4331

Offices: 76 North Broadway, Hicksville, NY 11801. Tel-
ephone: (516) 681-2922. Modern Electronics (ISSN 0748-
9889) is published monthly by Modern Electronics, Inc.
Application to mail at second class rates pending at
Hicksville, NY and other points. Subscription prices
(payablein US Dollars only): Domestic - one year $16.97,
two years $31.00, three years $45.00; Canada/Mexico
-one year $19.00, two years $35.00, three years $51.00;
Foreign - one year $21.00, two years $39.00, three years
$57.00. Foreign Air Mail - one year $74.00, two years
$145.00, three years $216.00.

Entire contents copyright 1986 by Modern Electronics,
Inc. Modern Electronics or Modern Electronics, Inc. as-
sumes no responsibility for unsolicited manuscripts. Al-
low six weeks for delivery of first issue and for change of
address. Printed in the United States of America.
Postmaster: Please send change of address notice to
Modern Electronics, Inc., 76 North Broadway, Hicks-
ville, NY 11801.

Say You Saw It In Modern Electronics




Radio fhaek Parts Plaee,

THE BUILDER’S STORE! OVER 1000 COMPONENTS IN STOCK

Plug-in B Battery
g (:C oards (3) Guidebook
3 NEW!

: 3 Socket (4 1 929

¢ For Boards  yiiweieH annm"w

Helps You Select

Three-Bus Version of Fig. 2. #276-154 . 2.99 The Right Battery

(1) Board With RS-232 Ports. Accepts two
(3) Jumbo Two-Bus Board. Accepts up to 24

BS-232 connectors. Predrilled DIP pattern.

45/16x 55/16" #276-187 ... .. ........ .. 3.99 16-pin DIPs. 41/2x 99/16" #276-190 ... .. 5.95 | Learn how batteries work, how to recharge and
90° RS-232 Connector. #276-1521 .. .. 3.29 Jumbo IC/Discrete Board. Accepts up to 40 | test them, and how to choose the best values.
{2) Multipurpose Two-Bus Board. Predrilled sixteen-pin DIP ICs. #276-191 . ........ 5.95 ! Includes complete technical data on all ENER-
DIP pattern. 4'/2x 4" #276-152 . ....... 2.99 (4) 44-Position Socket. #276-1551 .. ..2.99 | CELL® batteries. 160 pages. #62-1396

Learn as You Build with Oour

Add Some Action With Our ! L
Project Books and Parts Kits

) Fine-Tune Your Circuits
Bargain-Priced DC Motors e \

L = — ) u
SPECIAL PURCHASE! (T} @
®) @ (01 s g O
ey
(5) ] (6) ) (8) PC-Mount 15-Turn Pots. ¥a-walt, Each 1.49 t 6 i
Sinn 4 Ohms 1000 10K 20k . \ e
> Cat. No. 271-342 271-343 271-340 . -
| (9) PC Board Pots. "a-watt .. ... ... . . Each 59¢ <€
‘ 1 Ohms Cat. No. Ohms Cat. No. Timer IC Mini-Notebook. #276-5010 .. .. .. 99
‘ %} 500 271-226 50k 271219 Timer Project Parts. #277-061 ... .. ... 11.95
1k 271-227 100k 271-220 Op Amp Mini Notebook. #276-5011 ... .. 1.49
; 5k 271-217 1 meg 271-229 Op Amp Project Parts. #277-062 . ... .. 11.95
Fig. DC Volts Cat. No. Only 10k 271-218 — —
5 1.5t045 273-225 99¢ Each (10) Miniature PC Pots. '/s-watt ... . . 49¢ Each Breadboard
6 1.5t03 273-226 | Pkg. 2/1.19 1K 271-333 25k 271-336 Socket.
4 31045 273-228 | Pkg. 2/1.29 10k 271-335 100k 271-338 #276-174 .. 11.95
values in Sight and Sound CMOS and TTL Digital ICs Heavy-Duty
Automotive Relay
(11) (12) (13) m Top Quality . p
— , m With Pin-Out and Specs | | | | | ‘
s S Description Type [ Cat. No. | Each Only
’ Quad 2-Input NOR Gate 4001 |276-2401 | .99 -
(14) Quad 2-Input NAND Gate | 4011 |276-2411 | 99 99 g
Dual Type-D Flip Flop 4013 | 276-2413 | 1.19 i
{11) Two-Tone Piezo Buzzer. Super-loud 100 Decade Counter/Divider  |4017 {276-2417 | 1.49
dB sound level. 8-16 VDC. #273-070 ....8.95 Inverting Hex Buffer 4049 | 276-2449 | 1.19
(12) Piezo Buzzer. Steady or pulsed output. 90 Quad Bilateral Switch 4066 | 276-2466 | 1.19 e o
dB level at 12 VDC, only 10 mA. #273-068, 6.95 — . @ @
(13) NEW! Super-Bright Red LED. A break- Description Type | Cat. No. | Each | ) b
through! Typically 300 mcd at 20 mA. T-13/a size. Quad 2-Input NAND Gate | 7400 | 276-1801 | .89 | Here’s the safe way to control high-power light-
#276-066 . .. ... 99¢ Hex Inverter 7404 | 276-1802 | .99 ing, ham radic power supplies and other heavy-
(14) CQX21 Blinking LED. IC driver and red Quad 2-Inpul AND Gate | 7408 | 276-1822 | 1.29 current auto accessories. SPST contacts are
LED in a T-13/a housing. Great for electronic jew- [B)C%l°b7-§/9 gggtgf'VE{ ;ggg 3;6-‘805 1-63 rated 30 amps at 12 VDC. 12 VDC coil. With
elry. #276-036 .. ... .. . oioiiii.. 1.59 vide by oanted 6:1808 | M2 mounting bracket. #275-225

Put These High-Tech ICs to wWork

DVM With —
[ 00g. Autoranging

/~ Modern Testers for Your workbench \

New Touch-Tone

Give Your
f I Decoder

Computer a Voice!

SP0256-AL2 Speech Synthesis IC. This 28-pin MOS LS| device uses a

- K

Digital Multitester With Autoranging. Just select the function and our
accurate Micronta® DVM does the rest! Features easy-to-read LC dis-
play, fuse and overload protection. Measures AC and DC voltage, DC
current, resistance, and has a *'diode-check’ mode for semiconductor
junctions. With probes, sparé€ fuse. #22-188 .. ... ... 34.95

CMOS circuits. LEDs and tone output indicate high, low or pulsed logic

Sale! Digital Logic Probe Now $3 Off, The fastway totest TTL, LS and
btates. Reg. $19.95. #22-302 . ... ... ... Sale 16.95 /

stored program to produce natural sounding speech. With circuit exam-
ples and detailed data. #276-1784 ................... .....12.95
CTS256-AL2 Text-to-Speech IC. This 40-pin device translates ASCII
characters into control data for the synthesizer above. Makes it easy to
add voice to most computers and terminals. With data, #276-1786, 16.95
NEW! SS1 202 Touch-Tone Decoder IC. The “missing link” between the
phone line and a device you want to control remotely. 18-pin package
contains a complete DTMF receiver that detects either 12 or 16-digit
formats. With data and circuit examples. #276-1303 ... ....... 129

5
®
Over 1000 items in stock: Binding posts, Books, Breadboards, Buzzers, Capacitors, Chokes, Clips, nad lo ’haek
Connectors, Fuses, Hardware, ICs, Jacks, Knobs, Lamps, Multitesters, PC Boards, Plugs, Recti-

fiers, Relays, Resistors, Switches, Tools, Transformers, Transistors, Wire, Zener Diodes, more!

A DIVISION OF TANDY CORPORATION
Prices apply at participating Radio Shack stores and dealers

CIRCLE 23 ON FREE INFORMATION CARD
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Digital IC's
in-circuit
Fast!

in the ficld or
on the bench.

B&K-PRECISION

gives you the
answers for
TTL or CMOS

.“II

Model 550 (for TTL) $395
Model 552 (for CMOS) $395
New B&K-PRECISION IC Comparator
Testers/Logic Monitors put you on the fast
track to digital troubleshooting. IC's are
tested by comparison to a known good
device, allowing you to test hundreds
of types with one simple operation
As logic monitors, they simultaneously
indicate the logic states of up to 20 IC
pins. No need to check pins singly
with a logic probe
Tests most 14 to 20 pin, 54 and 74
Series TTL (Model 550) or 4000 and 74C
Series CMOS (Model 552) devices
¢ Convenient one button testing
¢ Reverse polarity and overvoltage
protection
¢ Uses power from equipment
under test
* Memory stores short duration pulses
and intermittent events
¢ Zero insertion force reference
IC socket
e LED at each IC pin identifies
where fault exists
¢ Includes 16 and 20 pin DIP clips
¢ Compact hand-heid size
Available from stock at your local
B&K-PRECISION distributor. For more
information contact your distributor or-

T PRECISION

DYNASCAN
CORPORATION

6460 West Cortland Street
Chicago, lllinois 60635 « 312/889-9087

international Sales, 6460 W. Cortland St.. Chicado, 1L 60635

anadian Sales! Atlas Electronics, Ontario
South and Central American Sales
k Empire Exporters, Plainview, NY 11803 )
CIRCLE 49 ON FREE. INFORMATION CARD
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W/ EDITORIAL |/

Changing Times

In a short period of time, we’ve witnessed
important changes caused by develop-
ments in electronics. It’s nothing short of
amazing! For example, the traditional
manual typewriter has almost gone the
way of the Dodo, while the plain vanilla
electric typewriter appears to be on the way
toward extinction, too, being displaced by
electronic typewriters.

In 1978, electric typewriters were bought
to the tune of 950,000 units, while the new
kid on the block, electronic models, moved
only 36,000 into the hands of users. By
1983, however, the types were in a dead
heat with sales of 525,000 each. Only three
years later, 1986 projections indicate that
only 150,000 electric models would be pur-
chased vs. 1.7-million electronic models.

Interestingly, IBM, which notlong ago
had about 80% of the office typewriter
market to itself, took only a 29% slice last
year. Moreover, IBM now sells more elec-
tronic models than electric (Selectric) ones.
Competitors like Xerox have moved brisk-
ly into the electronic field. The big X just
announced a solid-state addition to its 600
series of Memorywriter electronic type-
writers that proofreads spelling with a
100,000-word vocabulary in ROM.

What else will the future bring in terms
of change through electronics? One in-
teresting possibility posed is that television
will turn out to be the vehicle that’s used

first to premiere new motion pictures ona
pay-per-view basis, usurping the role that
movie theatres have held all these years.

Another likely scenerio, an old one, is
working at home with computers. Future
Computing, a Dallas-based market re-
search company, says that more and more
consumers are citing this as a reason for
buying personal computers. According to
them, increasing one’s personal and busi-
ness productivity were the main reasons
given for buying a computer last year by
60% of respondents compared to 20% two
years earlier.

There are new electronics on the horizon
that will certainly have an enormous im-
pact on us, of course. One especially in-
triguing one is contained in the FCC’s
Docket PR-86-38, which concerns a new
consumer hand-held two-way radio that
would contain individual addresses so that
selective contact would be made. Retail
prices such as $50 to $80 have been
bandied about for this system. For more
info about it, you can write to the FCC
(1919 M Street N.W., Washington, DC
20554). Wouldn’t this make a nice change?

[ detdey

W///LETTERS |/

It’s Celsius Time
eYour article in the February, 1986 issue
on temperature sensors used the name
Centigrade for degrees C. The name for
the C symbol is now Celsius.
Larry Stempnik
Warren, MI

Working for Peanuts

*Our company newspaper, the Bell Labs
News, seldom prints anything worth
reading. There were no raises for many at
Bell Labs this year due to AT&T cost-cut-
ting and staff reduction efforts (a lot of
fairwell pizza parties). So I thought it
would be interesting to send its *‘ Industry
Watch”’ column’s copy of the item on
electronic engineers’ salaries that ap-
peared in the News section of the Septem-
ber 1985 issue of Modern Electronics.
They printed it, and it was undoubtedly
the most interesting piece in the whole

paper. Most of our salaries are nowhere

near the ‘‘averages’’ reported by the

IEEE. On well, Charlie Brown is Chair-

man of the Board for AT&T as we work
for peanuts!

Name Withheld

Naperville, IL

‘‘Siliconnections’’ Connects

] enjoyed the book, ‘‘Siliconnections’’
[by Forrest Mims] and just had to finish it
even though I really have less than zero
time for reading these days. Your books
make me want to reach for my soldering
iron. I am particularly tempted by diode
laser communications. I have the De-
cember issue of Modern Electronics and
am looking forward to the January issue
for the rest of the article on that subject.
Prof. Arthur L. Schawlow

Stanford University

Stanford, CA

Say You Saw It In Modern Electronics
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RCA's SK Series Replacement Guide (SKG202D) is Together, these RCA Guides provide fast, easy

your one source for over 206,000 solid state replace- answers for 227,000 solid state replacement problems.

ments using 2,500 SK and KH types. Integrated circuits, For copies, see your local RCA distributor. Or write:

thyristors, rectifiers, transistors, microprocessors — Sales Promotion Services, RCA Distributor and Special

RCA has them all. Products Divisicn, 2000 Clements Bridge Rd., Deptford,
Likewise, RCA’s Industrial MRO Cuide (1K7862) NJ 08096-2088.

lists over 4,000 devices that replace more than * Joint Electron Device Engineering Council

21,000 JEDEC* and Coammercial types. The Guide

also includes Power MOS/FETs, QMOS Integrated

Circuits, a combined index/cross reference, and a “ SKReplacement
section on high-reliability devices. Solid State

CIRCLE 75 ON FREE INFORMATION CARD




W/ MODERN ELECTRONICS NEWS /il

SATELLITE TV SCENE. Announced as the nation's first commercial satellite
distribution network for business computer users, Computer Distribution
Network (CDN) reports that unscrambled satellite signals began March 3

on Galaxy II and Transponder 5. It begins with 6% hours of weekly pro-
gramming, with plans for expansion to 5 hours daily by summer. Programs
will cover information about computers related to product information,
hands-on training, seminars, panel discussions, etc. . . .Earthside, the
Stolle Corporation, Sidney, OH, is offerring dealers a 30-day trial period
for its six-ft. SpaceMate antenna or eight-ft. SpaceMate Plus dish with
polar mount. No-charge return is an option.

»

NEW PROTECTION SCHEME. MECA's popular "Managing Your Money" software pack-
age has a new protection scheme that enables it to be booted directly from

a hard disk instead of with an "ignition key" floppy. However, it is said

to randomly require the user to insert his original disk to continue on

his way. Otherwise, the program hangs up. It all sounds just as annoying

as before; more so, in fact.

ENGINEERS' SALARIES SECOND TO LAWYERS. That's what a recent statistical
release from the U.S. Department of Labor reports. The electrical/
electronic engineers' 1985 median salary was $33,920 compared to lawyers'
$35,115. Physicians hit only $30,750 annually. Oh, yes, in the fine
print it noted that the median earnings do not include self-employed
professionals, which most physicians and lawyers are. This is called
sleight-of-hand statistics, we think. . . .0On another front, the hottest
jobs in America are programmer analyst, computer sales representative,
plant manager, design enginner and controller/accounting officer, accord-
ing to a survey by Dunhill Personnel System of its 300 franchise opera-
tions. Design engineers are reported to be hottest in the Southeast region.

TI TO SAMS. Those fine books on electronics by Texas Instruments, which
includes 1ts "Understanding..." series, went to Howard W. Sams & Co. in
a recent acquisition that followed Macmillan's acquisition of Sams.
Gobble, gobble, gobble.

DISPOSABLE TELEPHONES. Small disposable telephones will play a major role
in reducing deaths that are said to occur as a result of infections con-
tracted while in hospitals, says Mini-Phone Inc. (Midland, TX) president
Gary Johnson. The company's "Mini-Phone" comes pre-sanitized and packaged
so that the only person using it is the patient, who may throw it away

or take it home when the hospital stay is over. The $15 phone will likely
be the lowest charge on the hospital bill. What will Blue Cross say to
this one?

UNDERWATER VIDEO. Sony Corp. is marketing its 8-mm "Handycam" camcorder
with a "Marine Pack" model that can operate safely to almost 140-ft. water
depth. It includes a piezoelectric underwater microphone. Look for it in
the summer.

SEARS TRIES APPLE-COMPATIBLE. Sears and Franklin Computer have agreed on
test-marketing Franklin's Apple-compatible models in New York, New Orleans
and Pacific Northwest markets.

e e e e e e ey B e S S P B o P SR, (0 0 1 W e = s T PSS
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[ SINGLE | DEALER__
ITEM UNIT | 10-UNIT
PRICE | PRICE

RCA 36 CHANNEL CONVERTER (CH. 3 OUTPUT ONLY) 1 2995 [ 1800 ea.
PIONEER WIRELESS CONVERTER (OUR BEST BUY) 8895 | 7200 ea.
LCC-58 WIRELESS CONVERTER | 9295 | 76.00 ea
JERROLD 450 WIRELESS CONVERTER (CH. 3 QUTPUT ONLY) | 10595 | 90.00 ea |
SB ADD-ON UNIT 10995 | 58.00 ea.
| BRAND NEW — UNITS FOR SCIENTIFIC ATLANTA Call for specifics |
| MINICODE (N-12) 10995 | 58.00 ea |
MINICODE (N-12) VARISYNC 11995 | 6200 ea.
MINICODE VARISYNC W/AUTO ON-OFF | 17995 |115.00 ea.
M-35 B (CH. 3 OUTPUT ONLY) 13995 | 7000 ea.
M-35 B W/AUTO ON-OFF (CALL FOR AVAILABILITY) 199.95 12500 ea.
MLD-1200-3 (CALL IF CH. 2 OUTPUT) i 10995 | 5800 ea
INTERFERENCE FILTERS — CH. 3 2495 | 1400 ea
| JERROLD 400 OR 450 REMOTE CONTROLLER 2995 | 18.00 ea ]
| ZENITH SSAVI CABLE | READY (DEALER PRICE BASED ON 5 UNITS) | ‘ 225 00 185 00 ea
SPECIF Y CHANNEL 2 or 3 OUTPUT Other products avallable — Please Call

Qutput Price

Quantity Channel Each

SUBTOTAL
Shipping Add
$3.00 per unit

Prices subject to change without notice ngso & géeddg(,ﬁ |

l TOTAL

Califormia Penal Code #593-D forbids us
from shipping any cable descrambling unit
to anyone residing in the state of California

PLEASE PRINT
Name

Address - City
State Z2ip Phone Number (

Cashier's Check Money QOrder COoD Mastercard
Acct # Exp. Date

Signature _ _ .
FOR OUR RECORDS

DECLARATION OF AUTHORIZED USE — | the undersigned. do hereby declare under
penalty of perjury thatall products purchased. now and inthe 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.

Dated: Signed:

Pacific Cable Company, Inc.

7325% RESEDA BLVD., DEPT. #.20 « RESEDA, CA 91335
(818) 716-5914 « ‘No Collect Calls + (818) 716-5140

IMPORTANT: WHEN CALLING FOR INFORMATION

Please have the make and model # of the equip sed inyour area. Thank You

X
X
X
X
X
X
X
X
X
X
X
X

YO XORYOLNAN
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3 NRI Trains You At Home—As You Build

GET THE KNOW-HOW
TO SERVIGE EVERY
GOMPUTER ON THIS
PAGE...AND MORE.

Epson is a Registered Trademark ot Epson America, Inc.

Appte and the Apple logo are Reg Ti ks of Apple C:
Compagq is a Registered Trademark of COMPAQ Computer Corporation.
1985 AT & T Technologies, Inc.




Your Own IBM-Compatible Computer

Learn the Basics the NRI
Way-and Earn Good

Money Troubleshooting
Any Brand of Computer

The biggest growth in jobs
between now

and 1995,
according to
Department
of Labor
estimates,
will occur

in the
computer
service

and

repair
business,
where demand for trained tech-
nicians will actually double.

You can cash in on this
opportunity—either as a full-
time corporate technician or an
independent serviceperson—
once you've learned all the
basics of computers the NRI way.
NRI's practical combination of
“reason-why” theory and
“hands-on” building skills starts
you with the fundamentals of
electronics, then guides you
through advanced electronic
circuitry and on into computer
electronics. You also learn to
program in BASIC and machine
language, the essential
languages for troubleshooting
and repair.

Total Computer Systems
Training, Only From NRI
No computer stands alone. . . it's
part of a total system. To success-
fully service and repair com-
puters, you have to understand
computer systems. And only NRI
includes a complete computer
system as part of your training,
preparing you for the real
world of computer servicing.
You start with the step-by-
step assembly of the highly
rated, IBM PC compatible Sanyo
550 Series computer. You install
and troubleshoot the “intelli-
gent” keyboard. Then you
assemble the power supply,

install the disk drive and extra
memory that gives you a power-
ful 256K RAM system. Finally,
you interface the high-resolution
monitor and dot-matrix printer
and begin to use the $1,000
worth of software that’s in-
cluded. You're learning about,
working with, servicing and
troubleshooting an entire
computer system—monitor,
keyboard, computer, disk drive,
power supply, and printer—

all the essentials you'll meet
every day as a computer

service professional.

No Experience Needed,
NRI Builds It In

This is the kind of practical,
hands-on experience that makes
you uniquely prepared, with the
skills and confidence you need for
success. You learn at your own
convenience in your own home.
No classroom pressures, no night
school, no need to quit your
present job until you're ready to
make your move. Your training is
backed up by your personal NRI
instructor and the NRI technical
staff, ready to answer your ques-
tions and help you when you
need it. You get it all from NRI!

Your NRI
course includes the
* |IBM PC compatible
Sanyo computer with
memory expansion to 256K RAM
« high-resolution monitor
« double-density/double-sided disk drive
« “intelligent” keyboard
o dot-matrix printer with near-letter-quality mode
« NRI Discovery Lab® to teach circuit design and
operations
e digital muitimeter
e logic probe
« spreadsheet, word processing software—
and more.

100-Page Free Catalog

Tells More

Send the postage-paid reply card
today for NRI's big 100-page
color catalog on NRI's electronics
training, which gives you all

the facts about NRI courses in
Microcomputers, Robotics,
Digital Electronics Servicing,
Data Communications, TV/
Audio/ Video Servicing, and
other growing high-tech career
fields. If the reply card is mussing,
write to the address below.

McGraw-Hill Continuing Education Center
3939 Wisconsin Avenue ",
Washington, DC 20016 l!ﬁ B

we’ll Give You Tomorrow.
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For more information on products
described, please circle the appropri-
ate number on the Free Information
Card bound into this issue or write to
the manufacturer.

Computer Service Tool Kit

Jensen Tools’ new Model JTK-9is a
tool kit especially designed for owners
of personal computers and related
peripherals. It is said to enable the
nontechnical user of most personal
computers to remove and install unit
covers, circuit boards, memory chips,
cables and connectors, and to perform
routine maintenance tasks with ease.

Included in the kit are: a screwdriv-
er handle with % " slotted screwdriver,
No. 1 Phillips screwdriver and % " and
¥4 " nutdriver blades: CMOS-safe in-
sertion/extraction tool with built-in
pin straightener; screw starter; and
disposable penlight. The tools are
contained inacompact7” x 7" x 1"
zippered vinyl case.

CIRCLE 7 ON FREE INFORMATION CARD

Clamp-On Digital Meter

A low-cost hand-held digital clamp-
on meter that measures dc and ac cur-
rent right on a conductor is available
from Extech Instruments (Waltham,
MA). The Model 1380901 meter also
offers a full range of multimeter
functions, including measurements of
ac and dc voltage, current, resistance
and diode check, using standard
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probe-type test leads. Ac voltage and
current ranges are calibrated in rms.
The clamp-on arrangement provides
a 400-ampere ac and dc range.

A peak-hold function permits re-
call of a current surge. A plug-in type
K thermocouple adapter that works
on the meter’s 200-mV dc range al-
lows the DMM to measure tempera-
tures from —50.0to + 199.9 degrees
F or C.

A large 3V2-digit LCD window dis-
plays values being measured and in-
cludes low-battery and overload in-
dicators. The meter comes with an
impact-resistance case. $99.

CIRCLE 9 ON FREE INFORMATION CARD

and flashes messages to aid in
programming.

Additionally, the scanner can
search an entire band to find active
new frequencies. When a call is re-
ceived, searching can continue or the
user can store the new frequency in
memory.

h

Programmable Hand-Held
Scanning Monitor Radio

Regency’s Model HX 1200 keyboard
programmable hand-held scanner can
receive more than 15,000 frequencies
from eight different bands. Band
coverage includes: vhf-low (30 to 50
MHz), vhf-aircraft (118 to 136 MHz),
vhf-Amateur (144 to 148 MHz), vhf-
high (148 to 174 MHz), Federal and
Government Land Mobile (406 to 420
MHz), uhf-Amateur (440 to 450
MHz), uhf (450 to 470 MHz) and uhf-
T (470 to 512 MHz). The scanner
comes programmed with 45 popular
frequencies, but frequencies are easi-
ly changed via the keypad. An LCD
display shows the frequency entered

Features include a priority channel,
channel lockout, scan delay and direct
channel access. A drop-on charger
and vehicle cigarette lighter dc adapter
are available as options. Dimensions
are 1%,"H X 3% "W x 7% "D, and it
comes with a carrying case.

CIRCLE 8 ON FREE INFORMATION CARD

AT Lookalike Computer

The Gemini Advantage Processor
(GAP) from Gemini Electronics
(Longwood, FL) is an IBM PC AT

(T —
j
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lookalike computer built around an
80286 microprocessor that runs at a
selectable 6 or 8 MHz and has the
capability of running at 10 MHz. The
GAP comes with 1M byte of user
RAM on its main board with two se-
lectable memory maps and an 80287
interface.

Featured are 12 expansion slots, six
with 16-bit buses. There are five half-
height drive positions, with four ac-
cessible through the front of the
system unit’s case. Data can be se-
cured with a key lock that locks the
main unit’s case and the keyboard’s
data line. Power for the system is sup-
plied by a 230-watt power supply that
features an external fuse and a 110/
220-volt switch. $1,995.

CIRCLE 11 ON FREE INFORMATION CARD

Compact Oscilloscope

New from Beckman Industrial is the
Model 9020 compact dual-trace,

Boat & RV TV/FM Antenna

The ““Omni-Ceptor’’ omnidirectional
vhf/uhf/FM antenna from Winegard
(Burlington, IA) is designed specific-
ally for boats and recreational vehi-
cles. A built-in amplifier allows the
Model MR-30 antenna to pick up sig-
nals from any direction without hav-
ing to rotate it while moving.

A vhf/uhf band separator, 30 ft.
of coaxial cable, connectors and a
weather boot are included with the
antenna. All mounting hardware is
stainless steel to resist the elements.

A clamp assembly allows the anten-
na to be mounted to a horizontal or

vertical pipe up to 1% " in diameter
for marine users; a separately avail-
able mount for RVs sets up the an-
tenna in a fixed position just 12"
above the roof, eliminating the need
to crank the antenna up and down.
The antenna’s power supply is 12-volt
dc/117-volt ac switchable.

The antenna measures 22 ” in diam-
eter and 6V2 " deep and is completely
sealed in a tough ABS plastic hous-
ing for protection against the ele-
ments. $139.95.

CIRCLE 13 ON FREE INFORMATION CARD

Variable Power Supply

An economical 0-to-30-volt,
3-ampere regulated dc power supply
with low ripple characteristics has

20-MHz oscilloscope with built-in
sweep delay and component tester.
Its maximum sweep speed is S50
ns/division, and sensitivity is rated
at 1 mV/division. The scope’s 6"
CRT provides a variety of displays,
including: channel 1 only (normal or
inverted), channel 2 only, alternate,
chop or channel 1 plus channel 2. An
XY feature is also standard.

The 9020 permits either mono or
dual display and comes equipped
with a “‘hold off’’ feature that main-
tains an easy-to-read stable display.
$495 includes two x 1/ %10 probes
and operating manual.

CIRCLE 10 ON FREE INFORMATION CARD

Say You Saw It In Modern Electronics

been introduced by B&K-Precision.
The Model 1630 supply features reg-
ulated outputs for both voltage and

current; built-in metering; a prereg-
ulator that limits internal dissipation;
an isolated output so that either po-
larity can be floated or grounded;
and reverse polarity protection.
Full current limiting from S to 100
percent of maximum output current
protects both the power supply and
any circuit test. Two Model 1630 sup-
plies can be connected in parallel to
provide a 0-to-30-volt output at up to
6 amps or in series to provide a
0-to-60-volt output at up to 3 amps.
Supplied with the Model 1630 are
test leads, schematic and parts list,
and instruction manual. $225.
CIRCLE 12 ON FREE INFORMATION CARD

Stereo TV Sound Receiver

Radio Shack’s Realistic Model
TV-100 stereo TV sound receiver
needs only a pair of speakers to give
you the full effect of true stereo
broadcasts. Completely stand-alone,
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it does not require connection to your
TV receiver to provide two-channel
sound. You simply connect it to your
antenna (or cable) lead-in, connect a
pair of speakers, turn on the power
and tune in the desired channel’s fre-
quency. Tuningisviaarotary control
and readout is on a slide-rule dial.
Switches are provided for selecting
the low-vhf, high-vhf and uhf bands.

In addition to a true stereo func-

tion, the Model TV-100 offers stereo
synthesizer, mono and special-audio-
program (SAP) modes. An auxiliary
input can be selected by pressing a
front-panel switch. Other controls
include: a power switch and tone,
balance and volume controls. LEDs
automatically light when a station is
broadcasting in stereo or SAP.
$139.95; $149.95 with two Minimus
2.5 " speakers.

CIRCLE 14 ON FREE INFORMATION CARD

Uninterruptible Power Supply

Electronic Specialists is now market-
ing an uninterruptible power supply
that is capable of supplying up to 20
minutes of power during extended

power outages. The on-line unit is said
to operate without distruptive switch-
ing transients. It contains wideband
emi/rfi filtering and high-speed, high-
current spike suppression for ex-
tended protection, with additional
protection provided by an integral
overload/short-circuit-proof design.

Automatic internal battery recharg-
ing is incorporated into the system. A
front-panel TEST switch permits con-
venient power removal to check panel
monitors and complete system opera-
tion. Line phase lock, automatic

Blackout illumination, Battery-Saver
automatic shut-down option and ex-
ternal battery option are also
featured. The uniterruptible power
supply is available in 250- and

500-watt versions.
CIRCLE 18 ON FREE INFORMATION CARD

TVRO Installer’s Filter Kit

A filter kit that is designed to help
satellite TV system installers cure
more than 80 percent of terrestrial in-
terference (TI) at TVRO earth sta-
tions is available from Microwave
Filter Co. (E. Syracuse, NY). Includ-
ed in the No. 4957 kit is a microwave
bandpass filter than passes all 24
transponders but suppresses micro-
wave interference at frequencies be-

low or above the entire TVRO band.
A switchable i-f test trap for 60 and
80 MHz can be used to diagnose TI.
It can be left in place to suppress TI,
but three lower-cost fixed traps in-
cluded in the kit for 60, 80 or both
60 and 80 MHz combined provide a
more economical solution.

A narrow-band i-f filter solves
problems due to environmental con-
ditions other than TI. This filter can
be switched in and out as needed.
Also included in the kit is a practical
field manual of solutions to a full
range of TI problems and two 36"
type F cables. The kit comes in a key-
locked carrying case with interior

cushioning. $525.
CIRCLFE 15 ON FREE INFORMATION CARD

Space-Saving
Computer Accessories

Allsop Computer Products’ new Un-
iversal Printer Stand and diskette
storage boxes are designed to save
workspace. The two-piece printer
stand uses no more space than the
printer itself. It adjusts to fit all pop-

- fi:‘.%
-y
&

ular printers and positions the printer
at the optimum angle for viewing
while seated. It has vibration/noise-
absorbing foam pads and recessed
rubber feet that prevent sliding.

The plastic Disk File/60 and Disk
File/30 Micro storage boxes accom-
modate 60 and 30 diskettes, respec-
tively, and have see-through lids.
They are said to occupy less space
than other boxes with the same disk
capacities, whether open or closed.
Both have built-in handles and
spring-loaded lid latches; an ad-
vanced hinge design that keeps the
lidsin the up position; and adjustable
dividers that support the disks at an
easy-view 20-degree angle.

CIRCLE 16 ON FREE INFORMATION CARD
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Eleven of the most
powerful troubleshooting tools

you will ever own

MANUAL OF ,
ELECTRONIC il
SERVICING TESTS Sarvicing
AND MEASUREMENTS, Gt
by Robert C. Genn, Jr. e

Features hundreds of illus-
trated set-ups, block dia-
grams, writing diagrams,
component values and simplified testing
and servicing procedures for all types of
electronic equipment.

Check LI I on order card  $24.95
COMPLETE TV e
SERVICING L e
HANDBOOK, by | Tantboe

i —_

Walter H. Buchsbaum

Written by electronics
expert Walter H. Buchs-
baum, this comprehensive
reference provides 147
crystal-clear illustrations — with full-color
photos of common color defects — that help
you quickly troubleshoot a full range of TV
equipment, including monitors and the Trin-
itron systems.

Check [J 2 onorder card  $27.95

COMPLETE GUIDE TO READING
SCHEMATIC DIAGRAMS,

Second Edition,

by John Douglas-Young
You'll find the all-new Cir-
cuit Analyzer in this prac-
tical guide that shows you
how to instantly identify
and diagnose circuit trou-
bles in power amplifiers, oscillators, mix-
ers. converters and other electronic devices.
Check L] 3onorder card  $24.95

VESTPOCKET LIBRARY

by Waiter H. Buchsbaum

These three comprehensive
pocket-sized reference manuals
enable you to design...
test...repair...and troubleshoot
ICs without sifting through part
numbers and endless tables of
specifications.

ANALOG IC VESTPOCKET HANDBOOK
DIGITAL IC VESTPOCKET HANDBOOK
INTERFACE IC VESTPOCKET HANDBOOK

Check 9 onordercard $26.95

*All prepaid orders are entitled to a full 10%
discount...plus PRENTICE-HALL pays all
postage, shipping and handling charges! See
coupon for details.

ILLUSTRATED GUIDE TO BASIC
ELECTRONICS WITH USEFUL

PROJECTS AND EXPERIMENTS,
by John P. Steiner

Simplify your work with
these simple explanations
of the 200 most commonly
used electronic circuits,
plus dozens of trouble-
shooting charts ... hun-
dreds of sumple schematics . . . and a special
section on the circuits used in amplitude
modulation, phase modulation and pulse
modulation. Check [J4 on order card $24.95

Use any or all of these
electronic troubleshooting
books FREE for 15 days!

TESTED ELECTRONIC
TROUBLESHOOTING METHODS, _

Second Edition,
by Walter H. Buchsbaum

Features an easy, 4-step
method that will help you
quickly solve over 80% of
all your troubleshooting
problems — for the other
20%, you get specially advanced tech-
niques, including diagnostic computer
programs for troubleshooting personal
computers. Check [ 5 on order card $24.95

For Fastest Service Call TOLL-FREE
1-800-262-6868

Be sure to give operator this priority

code: S-6016-Z21(5)- and the Item #

corresponding to each book you order.

(For the VESTPOCKET LIBRARY,

give all 3 ltem #s.)

TROUBLESHOOTING ELECTRONIC
EQUIPMENT WITHOUT SERVICGE
DATA, by Robert D. Middieton

Provides charts that sim-
plify preliminary re-
sistance checkouts and
scores of energyv-saving
pretests...a simple pro- S8
cedure for using noise-
injectors and audio-signal tracers 1o trace
stage sequences. ..and a comparative cur-
rent drain test that can uncover malfunc-
tions in the RF or IF section of the AM/FM
receiver — and more.

Check Cl 6 onordercard  $27.95

WORKBENCH GUIDE T0 ELECTRONIC

TROUBLESHOOTING,
by Robert C. Genn, Jr.

This invaluable workbench
reference shows you, step
by step. how to pinpoint
each electronics malfunc-
tion.. how and why it happened...and
how to correct the problem immediately.

Check 1 7 on order card  $19.95
HANDBOOK OF VIDEO CAMERA

SERVICING AND or
TROUBLESHOOTING  ~amraees
TECHNIQUES, —

by Frank W. Heverly
Packed with operational

data and easy-to-follow @

techniques for servicing and testing the
latest single-tube color video cameras. this
all-inclusive handbook provides you with
helpful tips for solving problems in signal
processing . ..chroma encoding . . . elec-
tronic viewfinders ... SSG generators . ..

fade circuits . .. and more.

Check [J 8 on order card  $39.95

--------------------- Clipand maifto m——cccemmcmcmm e e mm
PRENTICE-HALL, INC. Rt. 59 at Brookhill Drive, West Nyack, N.Y. 10995

*0

— | prefer to send payment plus local sales tax now and save 10% off the list

price for each book | order. Same return privilege, full money-back guarantee. PLUS,
Prentice-Hall will pay all postage, shipping and handling charges! Books purchased for

business purposes are tax-deductible.
1 O055338(8) ..%$24.95
2 O16445(9) ..$27.95
3. 16041(6) ..$24.95

4. (1 45051(0) ..$24.95
5. 01 90696(6) .. $24.95
6.0193109(7) ..$27.95 9.

7 (196522(8) ..$19.95
8. [138278(8) ..$39.95
03274(8), 21231(6),
46920(5) . .$26.95

(] YES, please send me the books I've checked below for a 15-day FREE examination.

tax, postage and handling — or return the books and pay nothing, owe nothing:
O Check/Money Order Enclosed [ Bill Me L Bill My Company (] MasterCard O VISA

Acct. #

___Exp. date

Namer./MS.

{piease print)

Firm._

Address

(No PQ. Box without prepayment)

City/State/Zip

Signature

___{order invalid without signature}

Dept. 4

=
i
1
1
1
1
1
1
1
1
1
1
1
1
[
1
: At the end of that time, | will pay your invoice for the amount indicated, plus local sales
1
1
1
1
i
1
1
1
1
i
]
1
1
1
1
1
1
1

$-6016-21(5)

NOTE: If your order totals $100 or more, please attach a company purchase order or enclose 25% partial payment.
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W/ PRODUCT EVALUATIONS i

ITT’s Xtra XP Computer:
A Supercharged IBM PC XT Compatible

IBM sets the defacto standards in the com-
puter world, but some followers come up
with more exciting, higher performing
machines with competitive prices. One
such desk-top microcomputer is ITT’s
Xtra XP model.

A major contributor to its improved
performance is the Xtra XP’s true 16-bit
80286 microprocessor that operates at a
speedy 6 MHz (as contrasted to the PC
XT’s 8/16-bit 8088 processor’s 4.77-MHz
operating speed). Proprietary software
routines helps, too, as does a zero-wait-
state RAM system.

ITT’s Xtra XP (extra power) is available
in two basic versions. For this report, we
examined the Mod V with a 20M-type
hard-disk system, 360K-byte floppy disk
drive, 1.6M bytes of RAM and an RGB
color video monitor. This configuration
has a suggested retail price of $6,020.

The basic Mod V computer with 512K
of RAM, 20Mb hard-disk system and one
floppy-disk drive is priced at $4,595. The
lower-cost Mod III version is configured
the same as the basic Mod V, but has 10Mb
of hard-disk capacity instead of the Mod
V’s 20Mb and is priced at $3,995. Add
$370 for amonochrome display (amber or
green) and adaptor for $685 for the color
display/adaptor. Serial and parallel parts
are standard. A speaker output jack, RCA
pin type, is provided, too.

System Overview

Following IBM’s lead, ITT supplies the
Xtra XP in three pieces: a system unit,
detached keyboard and video display
monitor. The two-tone beige system unit is
5.6"H and has a footprint of only 15.6 "D
X 14"W, which is about 30% smaller than
that of the IBM PC XT. Removing two
screws allows the system unit’s cover to be
removed for full access to the interior of
the computer.

Up front are a half-height 360K floppy-
disk drive and immediately below it is a
half-height 20M hard-disk system. There
are no internal space provisions for adding
a second floppy disk drive, however,
which contributes to its relatively compact
dimensions, as does three expansion slots
less than the IBM PC XT’s eight. (How-

ever, the built-in RS-232 port and having
the diskette controller and memory expan-
sion provisions on the motherboard makes
up for the fewer slots.) On the rear panel
are a male DB-25 connector for the RS-232
serial port, a female DB-25 connector for
the Centronics parallel port (both come
standard in the basic computer), the key-
board connector and the POWER switch.

Inside the system unit is a motherboard
with five IBM PC XT-compatible expan-
sion slots. Only the outermost slot can be
used to expand user RAM to its maximum
of 1.64M bytes, however, because of the
expansion board’s need for the usual
64-pin connector plus a 40-pin connector.
The motherboard can accommodate 640K
of RAM, as compared to only 256K on the
PC XT’s motherboard.

A socket is provided for an 80287 math

coprocessor. The instruction set of the
main 80286 processor expands upon and
uses the 8088’s instruction set as a subset.
The 80287 coprocessor provides fast
number crunching capability when used
with software to support the coprocessor.

The ITT Xtra XP uses the same graphics
modes used in the IBM PC XT—320 x
200 in medium and 640 x 200 in high
resolution. ITT offers a monochrome and
two color boards; however, the computer
can use any monochrome or color board
available for the PC XT.

Some features of the ITT color video
monitor used with the Xtra XP computer
for this review are particularly attractive.
First is a built-in tilt-and-swivel base that
makes it easy to adjust screen orientation
for comfortable viewing wherever the
monitor is located. The second is a 14"

m
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diagonal measurement for the screen,
along with its 0.31-mm dot pitch and
nonglare etched faceplate that give clean,
sharp and easy-to-read text.

A splendid user’s guide that discusses
the basics of the computer and its ad-
vanced features, as well as use of the built-
in ROM-based diagnostics monitor, is
supplied with the computer.

Upon power-up, the machine performs
a self-test and parity check. Built-in diag-
nostics provide detailed analysis of CPU,
interrupts, DMA, video and memory
through keyboard control. (Happily, the
memory test is internal-switch defeatable.)

The Keyboard:
;" Improving on the Standard?

Almost identical to that of the IBM PC
XT’skeyboard, the one supplied with the
ITT Xtra XP computers has positions of
the SHIFT and backslash keys transposed.
The ITT’s is in the preferred position.

Among other improvements noted for
the Xtra XP’s keyboard that the IBM PC
XT doesn’t feature are the use of legends
(rather than symbols) on such keys as TAB,
SHIFT and RETURN; LEDS in the NUM
LOCK and CAPS LOCK keys; wider RETURN
key; and a convenient ENTER key on the
numeric keypad.

Mass Storage:
Panacea or Pain?

ITT Xtra XP computers come with either
10 or 20 megabytes of hard-disk mass
storage and one 360K-byte double-sided,
double-density floppy-disk drive. The
standard-performance hard-disk system
has an average access time of 85 ms and is
similar to the hard-disk drive used in the

IBM PC XT.
In light of ITT’s intention to make the
) Xtra XP into a high-performance PC XT-
compatible computer, one might wonder
why the compariy chose to use a standard-
performance hard-disk system when high-
performance systems with only 40-ms ac-
cess times are available. According to ITT,
two factors favored the standard-perform-
ance system. First was reliability. Even a
year after introduction of IBM’s more
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Run times of three performance benchmark programs are plotted for ITT’s Xtra XP and
IBM?’s PC XT computers. Note the much faster execution times for the ITT computer in
the first two plots.

costly PC AT computer, its high-perform-
ance hard-disk system (drive and con-
troller) is still plagued with system failures.

A second factor was price. High-per-
formance systems cost about twice what
standard systems cost. Balancing the speed

improvement of the high-performance
system against its poor reliability record,
to date, ITT appears to have made a wise
choice in going for the standard hard-disk
system.

Although the Xtra XP computers are

#—
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PRODUCT EVALUATIONS ...
ITT’s Xtra XP Computer continued

touted to be much better versions of the
PC XT, I’m surprised that ITT did not in-
clude an automatic head-parking function
in the hard drive on power-down. (Though
this feature isn’t standard for standard-
performance systems, it can be and has
been available in other products.)

Even though head parking is a simple
matter (while in the operating system, you
simply type ‘‘Spindown,’’ followed by a
carriage return to accomplish it), the
danger is that a user might forget to do this
before powering down. If this happens,
accidentally bumping the computer or
moving it to another location can damage
the head and or media. Spindown parks
the head in a safe area or the disk.

The Software

Although the disk operating system is very
similar to IBM PC DOS 2.1, ITT DOS
2.11 adds some enhancements that are
available only in the later PC DOS 3.1.
Foremost of these is VDISK, which sets up
a RAM disk. Another is ATTRIB, which
sets the read-only attribute of a file. Yet
another is LABEL, which is used to create,
change or delete a volume label.

By far the most important software im-
provement ITT brings tothe Xtra XPisa
utility called FXP. This program sets up a
specified block of RAM as a disk cache
that’s used to enhance disk access times.

When FXP is in operation, all disk drive
activity is monitored by the computer.
Whenever a program requests data from
disk, FXP first checks to see if it’s in the
cache. Ititisn’t, FXP loads the entire disk
track that contains the data into cache
RAM. Data that the program needs is then
passed to it. If requested information isin
the cache, the disk is bypassed and the data
is sent directly to the program with blazing
electron speed.

To further enhance operating speed,
FXP uses “‘elevator’” writes. If no writes
are made during a 1-second or so period,
FXP begins writing modified tracks to
disk. Instead of writing to disk randomly,
the track nearest the current position of the
disk head is written first, followed by the
next nearest, and so on, until all modified
tracks have been updated. This procedure

is similar to the manner in which an eleva-
tor operates. Passengers may request dif-
ferent floors in a random order, but the
elevator stops at each floor nearest its cur-
rent location in the direction it is moving,
in an orderly, efficient manner.

As more and more data is requested
from disk, cache RAM eventually fills up.
When further data is requested from disk,
the least frequently used track in cache is
replaced with new tracks from the disk.

In use, the FXP disk cache is transpar-
ent to the user. Once placed in the autoexec
file, no further reference need be made to
it! All buffers are automatically written to
floppy and hard disks so there’s no need
for manual transfer of files from RAM to
disk before powering down the computer.
Moreover, data is also placed in a print
RAM buffer partition. Memory space not
used for this purpose is automatically em-
ployed in speeding up disk operation.

As you can see, the cache system is vast-
ly superior to a ‘“‘RAM disk’’ system,
which requires a different operating
method to get it going and to ensure that
data isn’t lost by forgetting to save it.

ITT’s DOS disk also contains BASIC
Version 2 and ASYCOM, whichis a com-
munications program.

Compatibility Picture

Fundamentally, the Xtra XP is a fine IBM
PC XT clone. It emulates virtually 100 per-
cent of the PC XT’s functions. Though the
Xtra XP comes up in the 6-MHz mode, the
slower speed required by some PC XT
software can be selected simply by pressing
CTRL-ALT-/ to achieve a very high de-
gree of software compatibility. Even so,
one soon discovers that the Xtra XP isn’t
totally compatible with the IBM PC XT.

In actual tests, we were able to load and
run a wide range of “‘standard’’ compati-
bility-test software in an Xtra XP. How-
ever, we did have a problem trying to in-
stall Ashton-Tate’s Framework II, even
though it’s claimed to support the ITT
computer. (We had no such problem in-
stalling the original version of Frame-
work.) The problem is apparently due to
Framework II’s new copy-protection
scheme.

We didn’t try a great many software
packages written for the PC XT in the
Xtra XP, but those we did try (Lotus
1-2-3, WordStar and other major pack-
ages) all worked as expected. In most
cases, they ran with blinding speed, when
compared to the more leisurely pace
we’ve experienced with the PC XT. Fur-
thermore, it far surpasses the much cost-
lier IBM PC AT’s operating speed when
working with complex spreadsheets,
among other applications, when used in
its FXP mode.

There are some unusual circumstances
where software designed for an 8088
CPU executes differently than an 80286
does and, therefore, the ITT machine
won’t run it properly; neither will the
IBM AT, for that matter.

In the hardware area, we see no reason
why virtually any board designed to op-
erate in the PC XT won’t work equally
well or better in the Xtra XP. Again, we
didn’t try a great many plug-in boards,
but those we did try (all popular stan-
dards) worked without a hitch.

How it Performed

The proof of the ITT Xtra XP’s “‘extra
power’’ can be seen in two benchmarks
we ran: The Sieve of Eratosthenes and
Ahl’s Simple Benchmark. As is evident
from the charts, the Xtra XP completed
the tests three to four times faster than
the PC XT.

In another series of tests, a 467K data-
base with 585 records (PFS Test 1) and a
57K database with 146 records (PFS Test
2) were searched using PFS File on both
machines. In the first test, a search was
conducted for the 200th record in the file.
The Xtra XP found the record four times
faster than did the PC XT. The test was
rerun to determine the effect of ITT’s
disk cache. Notice that due to the large
size of the file relative to the size of the
512K cache, there was no increase in per-
formance the first two times any record
was searched. Subsequent use, however,
illustrated the advantageous automatic
changes made by the disk-cache system.
Operations were speeded up with each
successive use, setting in at 5.8 seconds in

(Continued on page 82)
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NEW!

Lower Price
Scanners

Communications Electronics;’
the world's largest distributor of radio
scanners, introduces new lower prices
to celebrate our 15th anniversary.

Regency? MX7000-EA

List price $699.95/CE price $399.95/SPECIAL
10-Band, 20 Channel ® Crystalless ¢ AC/DC
Frequency range: 25-550 MHz. continuous coverage
arnd 800 MHz. to 1.3 GHz. continuous coverage.
The Regency MX7000 scanner lets you monitor
military, F.B.l., Space Satellites, Police and Fire
Departments, Drug Enforcement Agencies, Defense
Department, Aeronautical AM band, Aero Navigation
Band, Fish & Game, Immigration, Paramedics,
Amateur Radio, Justice Department, State Depart-
ment, plus thousands of other radio frequencies
mast scanners can't pick up. The Regency MX7000
is the perfect scanner for intelligence agencies that
nead to monitor the new 800 MHz. cellular telephone
band. The MX7000, now at a special price from CE.

Regency® Z60-EA

List price $299.95/CE price $179.95/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-EA

List price $259.95/CE price $159.95/SPECIAL
7-Band, 45 Channel o 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-EA

List price $613.00/CE price $329.95/SPECIAL
10 Channel ® 25 Watt Transceiver ® Priority
The Regency RH250Bis aten-channel VHF land
mobile transceiver designed to cover any fre-
quency between 150 to 162 MHz. Since this
radio is synthesized, no expensive crystals are
needed to store up to ten frequencies without
battery backup. All radios come with-CTCSStone
and scanning capabilities. A monitor and
night/day switch is also standard. This trans-
ceiver even has a priority function. The RH250
makes an ideal radio for any police or fire
department volunteer because of its low cost
and high performance. A UHF version of the
same radio called the RU150B covers 450-482
MHz. butthe costis $449.95. Toget technician
programminginstructions, orderaservice man-
ual from CE with your radio system.

NEW! Bearcat® 50XL-EA

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
tenfrequency bands. Itfeatures a keyboard lock
switch to prevent accidental entry and more.
Also order part # BP50 which is arechargeable
battery pack for $14.95, a plug-in wall charger,
part # AD100for$14.95, acarryingcase part#
VCO001 for $14.95 and also order optional
cigarette lighter cable part # PS001 for$14.95.

Regency
RH250

NEW! Regency® XL156-EA
List price $239.95/CE price $129.95/SPECIAL
6-Band, 10 Channel ® No-crystal Scanner
Search ® Lockout ® Priority ¢ AC/DC
Bants: 30-50, 144-174, 440-512 MHz

Cover your choice of over 15,000 frequencies
on 10 channels at the touch of your finger.
Display messages. External speaker jack. Tele-
scoping antenna. External antenna jack. AC/DC.

NEW! Regency® R1060-EA
List price $149.95/CE price $92.95/SPECIAL
6-Band, 10 Ch. /| ® Crystall ® AC only
Bands: 30-50, 144-174, 440-512 MHz

Now you can enjoy computerized scanner ver-
satility at a price that's less than some crystal
units. The Regency R1060 lets you in on all the
action of police, fire, weather, and emergency
calls. You'll even hear mobile telephones.

Bearcat® DX1000-EA

Listprice $649.95/CE price $349.95/SPECIAL
Frequency range 10 KHz to 30 MHz
The Bearcat DX1000 shortwave radio makes tuning in
London as easy as dialing a phone. It features PLL
synthesized accuracy, two time zone 24-hour digital
quartz clock and a built-in timer to wake you to your
favorite shortwave station. It can be programmed to
activate peripheral equipment like a tape recorder to
record up to five different broadcasts, any frequency,
any mode, while you are asleep or at work. ltwill receive
AM, LSB, USB, CW and FM broadcasts

There's never been an easier way to hear what the
world has to say. With the Bearcat DX1000 shortwave
receiver, you now have direct access to the world.

NEW! Regency® HX1200-EA
List price $369.95/CE price $214.95/SPECIAL
8-Band, 45 Channel ® No Crystal scanner
Search ® Lockout ® Priority ® Scan delay
Sidelit liquid crystal display ® EAROM Memory
New Direct Channel Access Feature

Bands: 30-50, 118-136, 144-174, 406-420, 440-512 MHz.
The new handheld Regency HX1200 scanner is
fully keyboard programmable for the ultimate in
versatility. You can scan up to 45 channels at the
same time including the AM aircraft band. The LCD
display is even sidelit for night use. Order
MA-256-EA rapid charge drop-in battery charger
tor $84.95 plus $3.00 shipping/handling. Includes
wall charger, carrying case, belt clip, flexible
antenna and nicad battery.

NEW! Bearcat® 100XL-EA

List price $349.95/CE price $203.95/SPECIAL
9-Band, 16 Channel ® Priority ® Scan Delay
Search ® Limit ® Hold ® Lockout » AC/DC
Frequency range: 30-50, 118-174, 406-512 MHz.
The world’s first no-crystal handheld scanner now has
a LCD channel display with backlight for low light use
and aircraft band coverage at the same lowprice. Sizeis
13%" x7%" x 2%.' The Bearcat 100XL has wide frequency
coverage that includes all public service bands (Low,
High, UHF and “T" bands), the AM aircraft band, the 2-
meter and 70 cm. amateur bands, plus military and
federal government frequencies. Wow...whata scanner!
Included in our low CE price is a sturdy carrying case,
earphone, battery charger/AC adapter, six AA ni-cad
batteries and flexible antenna. Orderyourscanner now.

Bearcat® 210XW-EA

List price $339.95/CE price $209.95/SPECIAL
8-Band, 20 Channel ® No-crystal scanner
Automatic Weather ® Search/Scane AC/DC
Frequency range: 30-50, 136-174, 406-512 MHz.
The new Bearcat 210XWis an advancedthirdgeneration
scanner with great performance at a low CE price.

NEW! Bearcat® 145XL-EA

List price $179.95/CE price $102.95/SPECIAL
10 Band, 16 channel ® AC/DC ¢ Instant Weather
Frequency range: 29-54, 136-174, 420-512 MHz

The Bearcat 145XL makes a great first scanner. Its low
cost and high performance lets you hearall the action with
the touch of a key. Order your scanner from CE today.

TEST ANY SCANNER

Test any scanner purchased from Communications
Electronics™ for 31 days before you decide to keep it. If for
any reason you are not completely satisfied, return it in
originat condition with all parts in 31 days, for a prompt
refund (less shipping/handling charges and rebate credits).

Regency
Regency HX1200

MX7000
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NEW! Bearcat® 800XLT-EA
List price $499.95/CE price $317.95
12-Band, 40 Channel ® No-crystal scanner
Priority control ® Search/Scan e AC/DC
Bands: 29-54, 118-174, 406-512, 806-912 MHz
The Uniden 800XLT receives40 channelsin twobanks.
Scans 15 channels per second. Size 9% x 4%z x 12%..

OTHER RADIOS AND ACCESSORIES

Panasonic RF-2600-EA Shortwave receiver .$179.95
RD95-EA Uniden Remote mount Radar Oetector. .. $128.95
RD55-EA Uniden Visor mount Radar Oetector $98.95
RD9-EA Uniden“Passport” size Radar Detector . .. $239.95
BC210Xw-EA Bearcat 20 channelscanner SALE. .. $209.95
BC-WA-EA Bearcat Weather Alert™ $49.95
DX1000-EA Bearcat shortwave receiver SALE ... $349.95
PC22-EA Uniden remote mount CB transceiver.... $99.95
PC55-EA Uniden mobile mount CB transcelver.... $59.95
R1060-EA Regency 10 channel scanner SALE....$92.95
MX3000-EA Regency 30 channel scanner $198.95
XL156-EA Regency 10 channel scanner SALE... $129.95
UC102-EA Regency VHF 2 ch. 1 Watttransceiver ... $124.95
RH250B-EA Regency 10ch. 25 WattVHF trans. ... $329.95
RH600B-EA Regency 10ch. 60 Watt VHF trans. ... $454.95
RU150B-EA Regency 10 channet UHF transceiver ... $449.95
RPH410-EA 10 ch. handheld no-crystal trans.. ... $399.95
LC10-EA Carrying case for RPH410 transceiver. .. $34.95
MA181-EA Ni-cadbattery packforRPH410 trans.... $34.95
P1405-EA Regency S ampregulated powersupply ... $69.95
P1412-EA Regency 12 amp reg. power supply ... $164.95
BC10-EA Battery charger for Regency RPH410 ... $84.95
MA256-EA Orop-incharger for HX1000 & HX1200 . .. $84.95
MA257-EA Cigarette lighter cord for HX1200 .$19.95
MAS17-EA Ni-Cad battery pack for HX1200. $34.95
EC10-EA Programming tool for Regency RPH410 ... $24.95
SMRH250-EA Service man. for Regency RH250 .. .. $24.95
SMRU150-EA Service man. forRegency RU150 ....$24.95
SMRPH410-EA Service man. for Regency RPH410. .. $24.95
SMMX7000-EA SvC. man. for MX7000 & MX5000. . . $19.95
SMMX3000- EA Service man. for Regency MX3000. .. $19.95
B-4-EA 1.2 V AAA Ni-Cad batteries (set of four) $9.95
FB-E-EA Frequency Qirectoryfor EasternUU.S.A. ... .$12.95
FB-W-EA Frequency DirectorytorwesternU.S.A.. .. $12.95
TSG-EA“Top Secret” Registry of U.S. Govt. Freq. .. $14.95
TIC-EA Techniqgues for Intercepting Comm.. $14.95
RRF-EA Railroad frequency directory $10.95
CIE-EA Covert Intelligenct, Elect. Eavesdropping. .. $14.95
A60-EA Magnet mount mobile scanner antenna... $35.00
A70-EA Base station scanner antenna. ..$35.00
USAMM-EA Mag mount VHF/UHF ant. w/ 12'cable. .. $39.95
USAK-EA%" holemount VHF/UHF ant. w/ 17 cable ... $35.00
USATLM-EA Trunk lip mount VHF/UHF antenna .. .. $35.00

Add $3.00 shipping for all accessories 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 I.D. number. Written pur-
chase orders are accepted from approved government
agencies and most well rated firms at a 10% surcharge
for net 10 billing. All sales are subject to availability,
acceptance and verification. All sales on accessories
arefinal. Prices, terms and specifications are subject to
change without notice. All prices are in U.S. dollars. Out
of stock items will be placed on backorder automaticaily
uniess CE is instructed differently. A $5.00 additional
handling fee will be charged for all orders with a
merchandise total under $50.00. Shipments are F.O.B.
Ann Arbor, Michigan. No COD's. Most products that we
sell have a manufacturers warranty. Free copies of
warranties on these products are available prior to
purchase by writing to CE. Non-certified checks require
bank clearance.

Mail orders to: Communications Electron-
ics;” Box 1045, Ann Arbor, Michigan 48106
U.S.A. Add $7.00 per scannerfor U.P.S. ground
shipping and handling in the continental U.S.A.
For Canada, Puerto Rico, Hawaii, Alaska, or
APO/FPO delivery, shipping charges are three
times continental U.S. rates. If you have a Visa
or Master Card, you may call and place a credit
card order. Order toll-free in the U.S. Dial
800-USA-SCAN. In Canada, order toll-free by
calling 800-221-3475. Telex CE anytime, dial
810-223-2422. 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 Efectronics {nc.

t Bearcat is a registered trademark of Uniden Corporation.
t Regency is a registered trademark of Regency Electronics
Inc. AD #040186-EA
Copyright© 1986 Communications Electronicsinc.

Forcreditcard orders call

1-800-USA-SCAN

A COMMUNICATIONS
ELECTRONICS INC.
Consumer Products Division

P.O. Box 1045 [J Ann Arbor, Michigan 48106-1045 U.S.A.
Call800-USA-SCAN oroutside U.S.A. 313-973-8888
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The Energy Auditor

A digital electronic device to keep tabs on the
amount of electricity any appliance uses

By Bill Owen

he Energy Auditor to be de-

scribed here will shed light on

the amount of electrical energy
an applicance uses so that you can
take appropriate action to cut back on
its use or budget properly for antici-
pated utility bills.

The device is a digital electronic me-
ter that, when connected to an air con-
ditioner, furnace or other electrical
load will display the accumulated cost
of electricity in dollars and cents. Con-
tinuous monitoring of electrical con-
sumption makes it possible to set up
realistic budgets in just a few days,
rather than making you wait the usual
30 days in a billing cycle. It will also
enable you to quickly verify the
claimed energy savings with a new ap-

pliance, allowing enough time for you
to return it if it does not meet “‘specs.”’

General Comments

The Energy Auditor totalizes and dis-
plays pulses generated at a rate that is
proportional to the cost in dollars in
electrical power consumed while the
appliance being monitored is operat-
ing. Pulses are generated within the
project by a precise voltage-controlled

- oscillator (vco). Current to the load is

sensed and enables the vco’s output.
(In the case of direct thermostat com-
nectior, closure of the heating or coal-
ing contactor is sensed.)

Cost per hour to operate the load
can bz measured, calculated or esti-
mated. In any case, the value used
must be averaged for a given period of
time. Fcrtunately, the unit cost per
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Fig. 1. Note in this overall schematic diagram of the Energy

Auditor that its circuit uses a combination of analog and
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digital ICs to provide adirect readout indollars of energy

consumed by an electrical appliance.
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PARTS LIST

Semiconductors

CR1 thru CR10—1N4004 or equivalent
rectifier diode

DIS1—DL4770 4-digit common-cath-
ode LED numeric display

LEDI1—Red light-emitting diode

Q1—2N2907 pnp transistor

Q2 thru Q5—2N3904 npn transistor

Q6—D44H11 npn transistor

U1—H11AV3—Optocoupler

U2—LM339 comparator

U3—LM331 voltage-controlled oscilla-
tor

U4,U5—4518 dual up-converter

U6—74C926 counter/display driver

U7—7805 5-volt regulator

Capacitors

C1,C2—22-uF, 35-volt electrolytic

C3—0.01-uF polystyrene

C4,C5—0.1-uF monolithic

C6—330-uF, 35-volt electrolytic

C7—10-uF, 35-volt electrolytic

C8—220-uF, 25-volt electrolytic

Resistors (V4 -watt, 1% tolerance)

R 1—30 ohms (2 watts)

R2—1 megohm

R3,R6,R10—1000 ohms

R4,R14—2000 ohms

R5,R7—510 ohms (5%)

R8—22,000 ohms

R9—10 megohms (5 %)

R11,R12,R15,R17—10,000 ohms

R13,R16,R18—10,000

R19 thru R25—100 ohms (5%)

R26—5000-ohm, 22-turn Trimpot

Miscellaneous

S1,S2—Normally open momentary-ac-
tion pushbutton switch
Printed-circuit board; suitable cabi-
net; current-sensing transformer (see
text); conductive foam switch (see
text); ac adapter; zip cord; hookup
wire; solder; etc.

Note: The following are available from NRG
Electronics, P.O. Box 24138, Ft. Lauder-
dale, FL 33307: complete kit of parts (not
including ac adapter) for $39.95 plus $1.75
P&H; optional AC-2 adapter for $6.95;
individual parts (send query). Florida res-
idents, please add sales tax.

hour is fairly consistent for most
household loads. You can calculate
the cost per hour for a given appliance
by multiplying the wattage of the load
by the current cost per kilowatt hour
(kWhr). The electric rate is the total
amount for electricity on your utility
bill, divided by 1000 to give you the
kWhr rate. Most utility companies al-
so indicate separately on your bill the
cost per kWhr for the billing period.

Using the formula Cost per hour =
Load in watts x (Cost per kWhr/
1000), I calculated the hourly cost of a
42-gallon hot-water heater that uses a
4500-watt heating element as follows,
using a 10-cent per k Whr electric rate.
The cost per hour = 4500 X ($0.10/
1000) = $0.45 (or 45 cents) per hour.
This is how much it would cost every
hour the heater is on.

However, hot-water heater ele-
ments switch off and on according to
the temperature of the water inside the
tank. The Energy Auditor totals the
running time and displays total cost
for actual usage. Using a meter, I dis-

covered that the water heater actually
consumes 3850 watts (16.25 amperes
x 236 volts). Plugging these mea-
sured values into the equation, the
cost became 39 cents per hour.

If you do not have an ac voltmeter

and ammeter to make actual readings,
the calculated value will be adequaate
and, more importantly, will give you
an accurate indication of your sav-
ings. For example, if the heater ele-
ment thermostat is turned down, run-
ning time will decrease and the Energy
Auditor will indicate the change.

A central air-conditioning system
pulls 17.5 amperes at 236 volts, which
translates to 4130 watts. Full-load
compressor power is listed on the
name plate as 18 amperes. Either the
calculated or the actual measured
value can be used in this example.
When plugged into the above equa-
tion, cost becomes 42 cents per kWhr.

In the case of the hot-water heater,
the Energy Auditor must be calibrated
for 39 pulses per hour, the air condi-
tioner for 42 pulses per hour. In either
case, power consumption of the load
can be measured or determined from
the electrical data plate found on the
appliance.

About the Circuit

In the schematic diagram shown in
Fig. 1, precision voltage-controlled
oscillator (vco) U3 generates a series
of pulses, the exact frequency of
which is adjusted by trimmer control

9...°

81818
0e
"

oo

Fig. 2. Actual-size etching-and-drilling guide for the project.
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214-234-8116

ELECTRONIC SURPLUS SPECIALS

214-234-8105

MACHINE PIN
SQCKET

e

22 FIN GOLD
PLATED SOCKET
5 pcs $1%°
Stk. #1CS-22m

575
ROCKER SWITCH
16 Amp Dn/Oft
Used in Xerox
820 Computers

, Full
W Wave
Bridge

CIRCUIT BOARD
BONANZA

B .
Soung generator boards removed
from electromc pin-ball games. Con
tains oscillators. controt circuits & 2
watt audio amp. Experimenters
dream!t!

$2 ea — 10/812.50 wischematics

5V & 12¥ REGULATOR BOARD
Regulator board containing 5V & 12v
10220 regulators. fuses. bridges
caps & 1/0 connectors. Size 27x4’
wiheatsinks
REG-512

RECTIFIER BOARD
Contains (4) 10 Amp bridges. {3) large
filter caps. & 1/0 conn. Size 4548
BRDG-4 ... $2.50ea or 10/1312.50
LINEAR & CMOS BONANZA

Circuit board removed from SINGER
electronic calculators. Has 20 finear
& cmos IC's & a wealth of other parts.

..33.50

—

POWER SUPPLY
MFG. BY GENERAL INSTR.
INPUT- 110VAC

ELECTRONIC PIEZ0
BEEP BUZZER
Special — 2/$1.00
718 Diameter eiement on plasting
mounting. Onginally used in Radio
Shack telephone as the nnger
Stk. #P20-78

LOW PROFILE
SOCKETS (TIN)

e

# OF PINS PRICE
] .3.08

BN

310

6VDC @ 300ma
$1.75 or 10/512.50

8" DRIVE POWER SUPPLIES)
$24.50

8" DISK DRIVE POWER SUPPLY|

BUILD YOUR OWN
EPROM ERASER

115VAC BLACK LIGHT
(ULTRA VIOLET)

OUTPUT- +5VDC @ 5AMPS 16 812 ULTRAVIOLET TUBES | Heavy duty suppty can run up to
18 3.15
e s |2 GOOD FOR EPROM |} Jines fiecec, fane o}
Ei-;zp s |2 8 ERASERS Amps. +24VDC @ 6 Amps,
is some Commodore comp. | g 525 110 VAC 24VDC @ 6 Amps
WALL PLUG 0 530 $2.25 ea. — 10/$15.00( Stk #PS:8 $24.50
ADAPTERS

115 voit ultra violet light. with iamp. ballast and
in-line cord switch Just build enclosure to finish

ISOLATION
TRANSFORMER

117VAC

117VAC @ 125VAC

MFG BY SIGNAL TRANS
$3.00 Each 10/$20.00

)
RIGHT ANGLE HEADERS

i

—{r— P
1000 PtECE RESISTOR ASS'T

Stk. #EPB-125 $12.50
POWER SUPPLY VITEK CABLE CONVERTER $6.95
General purpose compact power supply. 3{ Mode! No TC-1M converter Both Mic- Stk #
outputs: +5V @ 1 Amp. + 12V @ | Amp. | Band & VHF frequencies. Has built in WTN-1810
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R28. Dual decade counters U4 and U5
divide the output of the vco by 10,
100, 1000 and 10,000, respectively.
The four divided outputs and the di-
rect vco output are available for
counting by 4-digit counter/LED digit
driver U6. The appropriate count in-
put is selected by jumpers J4 through
J8. By selecting a jumper and adjust-
ing R28, counts per hour from 10 to
more than 1-million are obtainable,
even though maximum display is lim-
ited to 9999. (Note that J4 through J8
can be either jumpers or via separate
positions in a DIP switch.)

Counter/driver U6 multiplex drives
common-cathode display DISI
through segment limiter resistors R19
through R25 and digit drivers Q2
through Q5. Transistor Q1 drives the
decimal point, while Q6 enables the
entire display by providing a path to
ground when pin 2 of U2is high.

Pressing S/ discharges CI to
ground, unclamping pin 2 of U2. The
display is on for 3 to 4 seconds, until
C1 recharges to a level greater than the
1.8-volt Vref. The Energy Auditor is
not required to maintain a continuous
display—only when you want to take
a consumption reading.

A second comparator in U2 drives
activity indicator LEDI. Jumper wire

J2 connects the comparator’s pin 9 in-
put to one of the pulse outputs identi-
fied as E11 through E14. This causes
LEDI to flash when the load under
test is on. Switch S2 provides a reset
function; pressing it forces DISI to
display all Os.

Operation from a wall thermostat
allows the Energy Auditor to be pow-
ered by the latter’s 24-volt ac control
voltage. The screw terminal connec-
tions on the thermostat mounting
plate are color-coded red (R) for re-
turn, white (W) for heat, yellow (Y)
for cool and green (G) for fan. In Fig.
1, E2 connects to R and for air condi-
tioning E1 goes to W and E3 goes to
Y. For heat, the connections from El
and E3 are reversed.

When the cool or heat contactor is
open, there is 24 volts ac across E2 and
E3, which turns on the LED inside
Ul. In turn, this activates U/’s inter-
nal phototranistor and pulls pin 3 of
Ul low, stopping U3 from outputting
pulses. Energizing the contactor by
starting the compressor or heating coil
releases pin 3 of UI to enable output
pulses from U3 counting.

Other loads are sensed by passing
one leg of the power wiring through a
current-sensing transformer. This
transformer is a powdered-iron toroid

i3
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Fig. 3. The component location and orientation guide for the pc board.
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on which are wound 30 or so turns of
insulated magnet wire. This trans-
former connects into the circuit at
points E4 and ES5 in Fig. 1. The dis-
tance between the Energy Auditor and
sensing transformer is not critical; so
the cable connecting the two can be as
long as needed.

Current flowing to the load pro-
duces an ac voltage in the sensing
transformer. This voltage is rectified
by the full-wave bridge consisting of
CR7through CR10and is then filtered
by C7. The resulting dc voltage forces
pin 11 of U2 to a potential greater than
that at pin 10, switching comparator
output pin 13 high and enabling the
output pulses at pin 3 of U3. Power
from a 12-volt ac, 200-mA plug-in
wall transformer, enters the Energy
Auditor at points E1 and E2. This
voltage is rectified by CRI through
CR4 and filtered by C6. The dc output
from this portion of the circuit is regu-
lated at + 5 volts by U7 and is subse-
quently distributed to the rest of the
circuitry in the project.

Construction

To make the Energy Auditor as com-
pact as possible and to facilitate easy
assembly, printed-circuit wiring is
recommended. You can fabricate
your own pc board, using the actual-
size etching-and-drilling guide shown
in Fig. 2, or purchase one ready for
component installation from the
source given in the Parts List.

Wire the board exactly as shown in
Fig. 3, referring back to Fig. 1 and the
above text for details on interconnec-
tions between the board and off-
board components. It is a good idea to
use sockets for all ICs except IC7.
Also, if you prefer, you can replace
jumpers J4 through J8 with a 5-posi-
tion DIP switch.

Make sure when you install the
diodes and electrolytic capacitors that
they are properly polarized and that
the ICs and transistors are properly
oriented. Note also that DISI and
pushbutton switch S/ mount on the
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Fig. 4. A suggested panel layout for the Energy Auditor’s case.

foil or solder side of the board. To ac-
complish this, you must mount the
display panel and switch high enough
above the board’s surface to provide
access for soldering.

Fabricate RESET switch S2 by mak-
ing a sandwich with a 0.5 " square of
copper-clad pc material on the bottom
(copper side facing up), double-stick
foam tape in the middle and conduc-
tive antistatic foam material on top.
Solder one end of a 1 ” solid wire to the
copper on the pc material. Cuta0.25”
hole in the center of the double-stick
foam tape and place it on the copper
side of the pc material.

Form a hook inoneend of a 1% ”
solid wire, hook the wire through one
corner of the conductive foam, and
crimp the hook. Then place the con-
ductive foam on the exposed surface
of the double-stick foam tape with the
corner with the attached wire adjacent
to the corner with the wire soldered to
the pc material and press firmly into
place. Place another layer or two of
double-stick foam tape on the blank
side of the pc material.

Push the wire leads into holes E9
and E10 on the pc board assembly
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from the foil side. Bend the leads to
allow the S2 assembly to lie flat on the
pc board, held in place by the double-
stick tape. Solder the wire leads to the
pc board pads.

Actuation of S2 occurs when the
conductive foam shorts against the pc
board or when a sharp metal object or
paper clip pierces the foam and
touches the board. Resetting the En-
ergy Auditor is done infrequently; so
fabricating S2 in this manner is a good
way to go. Besides, this approach
eliminates the possibility of an ac-
cidental reset that can wipe out data.
Of course, you can substitute a
normally-open pushbutton switch,
but make sure that you locate it where
it cannot be accidentally actuated.

As mentioned above, you will have
to wind your own sensing transformer
if you plan to use the Energy Auditor
for applications other than to sense
the closure of thermostat contacts.
You do this by winding 30 or so turns
of No. 30 magnet wire ona 0.5 " ferrite
toroid form. When you finish winding
the turns, carefully scrape away 4 " of
enamel down to bare wire at both ends
of the winding and connect and solder

to them as long zip cord as you need.
Cover the connections with electrical
tape. Then connect and solder the
other end of the zip cord to points E4
and ES5 on the pc board assembly.
You can mount the Energy Auditor
inside any enclosure that will accom-
modate it, although a plastic box will
make the task of cutting the slot for
the display easier to perform. The pro-
totype of this product was housed in-
sidea 4% " x 3% "x 1% "plastic box.
If you use such a box, you can use the
layout shown in Fig. 4 as a guide to
dressing up the ‘‘front panel.”’ Final-
ly, cut a slot in the box to provide a
means for the power and sensing
transformer’s cables to exit.

Checkout and Use

After thoroughly inspecting your wir-
ing and soldering, you can test the cir-
cuit as follows. First temporarily con-
nect the red (positive) and black (neg-
ative) leads of a 9-volt battery con-
nector to points El and E2 (polarity is
not important, since the CRI through
CR4 bridge circuit will apply the prop-
er polarity to the rest of the circuit).
Snap on a 9-volt battery. Then use a
cliplead to connect TPto + 5 volts at
J1 to start counting.

Adjust 22-turn trimmer potentio-
meter R28 and install J5 to observe the
pulses being totaled when DISPLAY
switch SI is pressed. Check out the
reset action and make any adjust-
ments needed to switch S2.

Assume you are planning to use the
Energy Auditor with a 42-gallon hot-
water heater. You must adjust R28 for
39 pulses per hour for a 39-cents-per-
hour operating cost base.

It would be inconvenient to have to
wait an hour just to find out that at its
lowest setting R28 causes the vco to
output more than 30,000 pulses per
hour. To obivate this, we use U4 and
U5 to divide the vco’s output by, say,
1000 by installing JS. You can then set
the vco for a more convenient 39,000.

Consider that 39,000 pulses per
hour works out to 650 pulses per
minute, and watching a 60-second

(Continued on page 80)
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WORLD

OF

ELECTRONICS

YOURS.

To be part of it, you need the right kind of
training, the kind you get from Cleveland
Institute of Electronics, the kind that can take you
to a fast growing career in business, aerospace,
medicine, science, government, communica-
tions, and more.

T oday’s world is the world of electronics.

Specialized training.

You learn best from a specialist, and that’s CIE.
We're the leader in teaching electronics through
independent study, we teach only electronics and
we’ve been doing it for over 50 years. You can put
that experience to work for you just like more than
25,000 CIE students are currently doing all
arcund the world.

Practical training.

You learn best with practical training, so CIE’s
Auto-Programmed® lessons are designed to take
you step-by-step, principle-by-principle. You also
get valuable hands-on experience at every stage
with sophisticated electronics tools CIE-designed
for teaching. Our 4K RAM Microprocessor
Training Laboratory, for example, trains you

to work with a broad range of computers in a

way that working with a single, stock computer
simply can’t.

Personalized training.

You learn best with flexible training, so we let you
choose from a broad range of courses. You start
with what you know, a little or alot, and you go

CIRCLE NO. 171 ON FREE INFORMATION CARD

wherever you want, as far as you want. With CIE,
you can even earn your Associate in Applied
Science Degree in Electronics Engineering
Technology. Of course, you set your own pace,
and, if you ever have questions or problems, our
instructors are only a toll-free phone call away.
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To find out more, mail in the coupon below. Or, if
you prefer, call toll-free 1-800-321-2155 (in Ohio,
1-800-523-9109). We'll send a copy of CIE’s
school catalog and a complete package of enroll-
ment information. For your convenience, we’ll
try to have a representative contact you to answer
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AC-to-DC Conversion

How a power supply really works, regulators you can build,
and a computer program to aid design

By Duane M. Perkins

power supply invariably
contains an ac-to-dc con-
verter consisting of a power

transformer, a rectifier and a filter.
Most often, the filter is simply a
capacitor connected across the output
of the rectifier. There has probably
been more written regarding the de-
sign of power supplies than any other
type of electronic circuit, but little is
said about how the ac-to-dc converter
actually works. While design guidance
is given in the form of rules of thumb,
as in the excellent article by Joseph
Carr (Modern Electronics, March
1985), some misconceptions about the
transformer/rectifier/filter section
can lead to poor performance unless
the rating of the transformer is very
generous as compared to the load.
Thanks to ready availability of in-
expensive voltage-regulator ICs, there
is usually little need to know the
precise voltage of the unregulated
supply. The question is, is it high
enough to assure good regulation at
the maximum load current? A regu-
lator can function only if there is a
voltage drop across it. The drop re-
quired depends on the regulator. The
supply voltage must never drop below
the regulated voltage plus the mini-
mum voltage the regulator requires
A voltage regulator not only deliv-
ersa fixed, known voltage; it does two
other important things as well. It prac-
tically eliminates ripple even if there is
a high percentage on the unregulated
supply. It also provides a very low im-
pedance power source to the load and
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N

Vreg =Vz — Vgg

Vsupply > Vrieg + 1.4

R1 = (Vgupply — V2)/[1L/8) + 0.001]]

Fig. 1. Simple series-pass regulator.

minimizes coupling of the various
stages or sections of the load circuit
through the power supply. For these
reasons, it is advisable to use a regu-
lator even if a precisely known voltage
is not required. A smaller transformer
can be used because the regulation
doesn’t depend on low winding
resistance.

A Simple Regulator

A voltage regulator can be built witha
transistor, a zener diode, a resistor
and a capacitor, as shown in Fig. 1.
Using a 2N2222 transistor, total cost
would be less than $1.10. While this
simple circuit does not provide the
tight regulation required for some ap-
plications, it is adequate for many
purposes and requires little voltage
drop (about 1.4 volts, depending on
the saturation point of the transistor).

Select a transistor with a minimum
beta of 50 and a current rating that ex-
ceeds the maximum current the load
will draw. Dissipation will be the
voltage drop multiplied by the load
current. Because the current through

the zener diode will decrease as the
load current, and thus the base cur-
rent, increases, the zener voltage is not
exactly constant. A high beta will
minimize this variation. Youcanusea
darlington, but the regulated voltage
will be two diode-drops below the
zener voltage. The drop across the
base-emitter junction will increase
with load current, by as much as .25
volts. Still, it is possible to achieve a
regulation of +0.2 volt or better.

A Better Regulator

A much better regulator is shown in
Fig. 2, where an op-amp is used to
monitor the output voltage and force
it to equal a reference voltage pro-
vided by the zener diode. Since R/
must supply only enough current for
the zener diode, the zener voltage is
not affected nearly as much by
changes in load current. The minimal
effect results from a drop in the supply
voltage as the load current increases.
The supply must be at least 1.7 volts
greater than the regulated voltage.
Although it would not make sense
to build a regulator if you can use an
IC, you may have requirements not
readily matched. The circuit in Fig. 3
can be used for any voltage and cur-
rent you might require and provides
overload protection for both the reg-
ulator and the supply. The value of R4
should be selected so that even a short-
circuited output will draw no more
current than both can safely handle.
Diodes D2 and D3 will not conduct
until the output current causes about
a 0.6-volt drop across R4. When the
drop reaches about 0.8 volt, no addi-
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RI = (Vaupply — V2)/0.0005

Fig. 2. Op amp forces output to equal reference provided by zener diode.

tional current will flow into the base of
©1, limiting the current to that value.

The 741 IC] op amp has internal
overload protection. Transistor Q2
provides a nearly constant current for
the zener diode, which keeps the ref-
erence voltage very constant. Regula-
tion is extremely tight, as long as sup-
ply voltage stays above the output
voltage plus the load current multi-
plied by R4 plus about 1.7 volts. Inthe
Fig. 3 circuit, R2 + R3 should be
about 50,000 to 100,000 ohms, and
the reference potential should be at
least 2 volts. If you wish, you can use
a potentiometer for R2. Select a tran-
sistor with a current rating greater
than the current limit (0.8/R4) and a
dissipation rating greater than the cur-
rent limit multiplied by the supply
voltage. Use a heat sink if necessary.

Whether you are using an IC or
building your own, a capacitor should
be connected across the output to hold
the voltage steady until the regulator
nas time to respond to a change in the

load current. Determine the capaci-
tance from the maximum change in
load current. The regulator should be
allowed at least 100 microseconds to
respond, so the capacitor should be
selected to hold the voltage within the
required limits during that interval,
using the formula: C = 10-4(AI/AV).
For a change of 0.1 volt, 1000 uF per
ampere is required.

Design Stage

We have discussed voltage regulators
at some length because the ac-to-dc
converter must be designed to supply
avoltage that never drops below that
required by the regulator. Let us
assume we will use the circuit in Fig. 3
for an output of 5 volts at 0.25
ampere. We will use a transistor with
current and dissipation ratings of 3
amperes and 20 watts, so there will be
no concern with regard to exceeding
safe operating parameters. Further
assume for R/ a value of 2 ohms to
limit the current to 0.4 ampere, and a

transformer rated at 6.3 volts and 0.45
ampere. We built the supply and mea-
sured 6.7 volts to the regulator. An
oscilloscope showed that the supply
peaked at a little above 7 volts. This is
woefully inadequate. We need a min-
imum of more than 7.2 volts for a
regulator output of 5 volts (5§ + 0.25
R4 + 1.7). Adding more capacitance
cannot help because the maximum is
too low. Evidently we need a larger
transformer, but do we want a higher
voltage or more current? Before we
decide what to try next, let us see what
is happening.

Simultaneous scope traces of the
secondary ac and unregulated dc
voltages look like Fig. 4. The peak oc-
curs at about 118 degrees, not at 90
degrees as would be expected if the
load on the transformer were purely
resistive. The load is partly reactive
during the charging interval, which
accounts for the phase lag. Peak sec-
ondary voltage is lower than it would
be with no load, because the load cur-
rent causes voltage drops across the
resistance of the windings. If we are to
predict the results, we must take these
facts into account.

A power transformer is shown in
Fig. SA. A resistive load that draws
the rated secondary current will cause
a measurable voltage drop. The turns
ratio is selected to provide at least the
rated secondary voltage at the rated
secondary current. Therefore, the no-
load secondary voltage is always
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Fig. 3. Regulator with overload protection.

Fig. 4. Typical voltage curves.
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greater than the rating. Figure 5B
shows the equivalent ac power source
with an internal resistance equal to the
voltage drop under load divided by
load current.

The transformer used for the circuit
described above measured 7.5 volts
rms with no load, and peaked at 10.6
volts on the scope. A 13.3-ohm load
caused a drop to 6.4 volts rms, which
indicates an internal resistance of 2.3
ohms (1.1 volts drop divided by 0.48
and amperes drawn by 13.3 ohms at
6.4 volts).

In Fig. 6 is shown the supply circuit
with the transformer viewed as in Fig.
5B. At every instant in time, the sum
of the voltage drops must equal the
source voltage, according to Kirch-
off’s law. The source voltage can be
calculated as V = sin 62 (V,/T),
where V is the instantaneous voltage
induced in the secondary winding with
no load, 6 is the angle relative to the
beginning of a cycle, Vp is the rms
voltage on the primary and T is the
turns ratio. The term (Vp/T) is, of
course, the no-load secondary rms
voltage.

In this circuit, the diodes function
as a switch that is open when the
secondary voltage is less than the sum
of the dc output voltage plus the diode
drops. As long as we recognize that
the capacitor will be recharged during
each half-cycle, we can ignore D3 and
D4. The capacitor will charge only
when the secondary current exceeds
the load current. Accordingly, the

transformer voltage drop equals the
load current multiplied by the internal
resistance at the instants of minimum
and maximum dc¢ output voltage,
when only the load current is being
supplied by the transformer. Once the
angles corresponding to these instants
are known, it is a simple matter to
calculate the voltages.

During the charging interval, the
load on the transformer is capacitive,
and voltage lags current. Peak voltage
occurs later than at the 90-degree
mark. How much later depends on
how much charge remains on the
capacitor at the beginning of the
charging interval; and this depends on
theload current. The charging interval
begins when the rising secondary
voltage goes far enough above the in-
stantaneous dc voltage to produce a
current in excess of the load current.
Asload current increases, this occurs
earlier in the cycle. Thus the charging
interval is lengthened as load current
increases, starting earlier and ending
later, with correspondingly lower
minimum and maximum voltages.

Painless Computations

Finding the angles of the cycle where
minimum and maximum voltages oc-
cur is a difficult task. Because of the
complex interaction of a number of
variables, a mathematical analysis is
daunting. However, the computer
program shown elsewhere in this arti-
cle is a reasonably good model of an

Ip rp—l [—Isrs

Vp I‘ Vs

l l

(A)

R4 < 0.6/I1(max)

l—ls a3
Ve

e

rr = [(Vp/T) — Vg)/Ig

T = Np/Ng = (Vp — Iprp)/(Vs + Ig + Igrs)

Fig. 5. Winding resistance in (A) can be viewed as being in series with the win-
dings. Looking into secondary (B), transformer appears to be an alternator with
winding resistance of rT and no-load voltage of Vp/T.
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Fig. 6. At 6.3 Vand 0.45 A output.

ac-to-dc converter of the type dis-
cussed here. It accepts the following
parameters:

(1.) Load resistance or current (R
orl)

(2.) Filter capacitance (C)

(3.) Peak no-load secondary volt-
age (V = /2 X rms no-load sec-
ondary voltage)

(4.) Equivalent internal
former resistance (S)

(5.) Diode drop (D) (sum of both
for bridge rectifier)

(6.) Rectifier pulses per cycle (N =
I for half-wave, 2 for fullwave)

(7.) Ac line frequency (F = 60 in
U.S.A)

If you want accurate results, mea-
sure the diode drop at maximum load
current. Some diodes may have as
much as a 1.6-volt drop at maximum
rated current (the 1N4000 series). The
diodes in the rectifier used in the cir-
cuits described here had a measured
0.85-volt drop at 0.25 ampere for a
total of 1.7 volts across the bridge.
(See ‘‘Diode Voltage vs. Current box.)

Accurate measurement of the
loaded and no-load secondary volt-
ages is also important if you want ac-
curate results. You can use rated volt-
age and current, rather than using a
knownload, if you simply want to be
assured of adequate performance; ac-
tual output will very likely be a bit
higher.

The program will print the follow-
ing results:

V(MIN) and angle

trans-
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KRR KK KO R K OK ¥ KKK XK K K KOK X K X K KX XK XX K
¥Rxkx  AC-TO-DC CONVERSION  S¥xXx¥
x¥xxXx By Duane M. Ferkins XXX
KR XK R K KKK KR R KK K K KKK K K KK KO KK K XK R %

GGTO 9;REM AC-TO-DC MODEL
I=.26:REM FILTER CAFARCITOR
=31000E-o:sREM FILTER CAFACITOR
Y=10.6: REM FEAK NO-LOAD SEC. V
S§=7,7:REM XFMR RESISTANCE
=2%.B85: REM BRIDGE DIODE DRGFS
*:REM FULL-WAVE RECTIFIER
F=40:RKEM LINE FREQUENCY
FRETURN
AS="AC-TO-DC"
o 6GTO 100 REM
© BUTD ZO00:REM GET RUN FARAM.
0 GOTO 300:REM FIND VI(MIN)
AND ANGLE UGN NEXT CYOLE
40 LOTO F00:REM FIND V(MAX)
AND ANbLE ON NEXT CYCLE
S0 LUTE S00:ReEM TEST IF STABLE
bu IF 27%="N" THEN 30:REM REFEAT
1F STILL NOT STABLE
635 IF Z9%="A£" THEN F0:REM FILTER
ChRF CANNUT SUSTAIN CURRENT
70 G010 SO REM SIMULATE GNE
CYCLE TG COLLECT DATA
g GOTO B8OO:REM TALCULATE AND
FRINT FINAL RESULTS
| o GOTO 980:REM END RUN
72 eND
REMAXx¥ INITIALIZE XXX
CLE:FRINT"RUN "A%
GOSUR 1000:REM INITIALIZE
CONSTANTS AND VARIABLES
=i/¥
PRINTE2SS, "PRESSE enter "y
"WHEN FRINTER READY"
Z29%=INKEY$: IF Z9%<>CHR$ (13)
THEN 170
LFRINT:CLS: FRINT
G GOTO 20
REMXx %X SET RUN FARAMETERS XXX
GOSUE 1:REM BGET RUM FARAM.

INITIALIZ

LSRR VI« RN O € S o R

fa e

A% "RUNNING"

Vosvo+ L1 RS+Dr VIS5 INGRO) XV

IF VR, 99P¥YT AND V2:01.001kV3
THeN 270

) BO=VIZ/VeLF 5051 THEN §0=1
GusUR 200026070 Z10:REM FIND
ARC 51N AND REFEAT

4, . 1F RO THEN VO=s{VA-D)/ (1+5/K)
HGUT0 I

VOo=YZE-1%¥5-D

GUTE 40

;o REM¥XXXFLIND viMAaX) & ANGLEXXX
Vi=VO:Al=Aa0: IF RX0 THEN
I1=V1/k

A1=A1+BVE=SIN(ALY XV VE=Vi+D
D (VIT-YD) /S v1=VI+(I2-11) /6
IF E1:=0 THEN [1=V1/R
IF Vi+11¥5+D<V3 THEN
IF R>0 THEN 2BO
Vi=VI-1¥5-L:6G0T2
Vi=IVEA-D) / (3+5/R)
GATO SO

FEMYXKkX TEST IF STABLE Xxx
FRINT"V(MINY =";VO:FRINT

o AT" ;K XAQ: FRINT "V {MAX)

aAM
S A

90

="Y1: FRINT" AT"skxAl
=500 IF vi=va4 AND VO=0 THEN 570
S50 Ti=(@+80-A1) /Wi IF F=0 THEN
Ve=Vv1-Tix[/C:5070 S50
G40 VI=VIKkET (-T1/T)
S50 I8 VI, FREEV0Q AND V241,003
*VO THEN Zws="Y":&010 S90

Sai) 2WE=UNTIVE=VIIGUIC S0

570 LERINT Cp "FArAD CARNNGT "
LERINT " SUSTAIN":iIs"AMF.
LERINTYINCREASE CaArACITANCE":
Z2E="A"

Uil 60

HEMEXXSIMULATE UNE CYCLEXXX
EXEEXKTO COLLECT DATAXKXXEX
FRINT"COLLECTING DATAY:S3=01
Ti=(B-A1) /W VE=VO+(V1I-VO) /2
IF R=0 THEN 640
Vo=V1-TixI/C0: 2070 &50

L40 VIZ=V1kET(-TL/T)

1=V 92=(VE-VLY N2

B60 VS=SEK (NKSZ/Ta0) 1
VS=INT (100KVS+.5) /100
12=SG6R (NXSZ/360)
IZ=INT (1OD0KID+, S} /1000
REMYXKKPRINT RESULTSX XX
LPRINT"V (MIM)
LERINT"V(MAX)
4G LFRINT"V (AVE)
=0 LFRINT"RIFFLE
60 LFRINT"SEC.
"AMF. (RMS)
GOTO 90
Y0 FRINT A%; "
S0 GUTO 99
1GO0 KEMEXINITIALIZE CUNSTANTSKX
KFKEXRHFRAND VARTABLES YA X Kk X

870
880
00
26
IO

e MAT I, Ay
e A o B

Ede]
Dung™

REM CUNSTRNTS
=Q:L=0: =0

3z b=

10320

1640

1050
1060

27%="" IN=0: IX=0 I¥=
HETURN

REM¥*xxFIND ARC SINkx¥X
XAExXRX (N RADIANS ¥ ¥ %X
e~ LOCRL 2

IF ABS(S0YL1 THEN 2050

IF ABS(S0)=1 THEN AO=
1.5707963: 6070 080
2040 FRINTS0 =":50; "ABORT AT
2040 : 5T0OF
Ix=1-80K{1-S0"2) : ZY=2%50:
Zn=-1

2Y=5GR (. PSRZYCR2+IX 2 1 ZX
1-SER(1-. 284ZY"2
IF ZX=0 THEN 20&0
AQ=2TINKLZY

2020

2060

2070

220 G=3&0¥%F¥C: Ii=1:0=2¥F/N: H&U FOR A2=B TG & STEF R 2080 KRETURN

T=R¥C:W=2xF¥F: IF R0 THEN &0 LF RO THEN 11sVE/R 63999 REM END FROGRAM

U=E " (=1/ (Z60%XFXxT)) bHEU VAa=gINAD) XV VI=VE: IF
230 IF K20 THEN LPRINT"R ="&,: V4 svE+D THEN VY3=VI+D

wl70 250 HY0 1LS=(V4-VIY /B
230 LFRINT"I : Vg 70 IF R=0 UF 12,0 THEN 720
250 LFRINTC H uts TIE0 =2 these parametsrs and results
260 LFRINT"Y sVL."8 ="55 = Yo to test the program with a resis-—
270 LFRINT"D 5D, "N ="1N 730 51=851+V2:18I=52+{V2-\D)Y "I tive load.
280 LFRINT"F ="3F S2=8Z+12"2
290 BGOTC 20 740 NEXT A2 Fo= 0 C = &,.7E-43
300 REMX¥(FIMD VIMIN) & ANGLEXXX 790 GETC 80 Vo= 10.4651804 5 = (736434109
210 T1=s(a+a0-A1) /W IF R = O 8GO REM¥*xxCALCULATE AND FRINTX¥X D = 1.7 N =2

THEM Z30 Bl AZ=INT {(10¥EXAD+.5) /10 VAIMING = .45 AT &635.1
T20 VO=VIRES(-T1/Tr: I11=VC/R: 820 VI=INT(10GXkVO+.5) /100 VimaX: = V.81 AT i2.

GOTO Z40 8Z0 2 Viavey = 7071
Z30 VO=V1I-Tix1/C: IF Yo<o 840 NT {1032V EI+.5) /100 RIFFLE = .13 VIRMS)

THEN Vo=0 850 VIA=INT(100XNK51/260+.5) /1020 SEC. CURRENT = .SB ArMF. (RNS)

V(MAX) and angle V(MAX) = 7.22 AT 116.2. formers that are identical to the one

V(AVG) as measured by
voltmeter
RIPPLE in RMS volts as measured
by AC voltmeter
RMS secondary current (should not
exceed rating)
For the circuit we have built, allowing
10 mA for the regulator for a total of
0.26 ampere, the program gives
V(MIN) = 5.84 AT 50.2 and

DC

As determined experimentally, the
voltage is much too low for the regu-
lator operation. Using the computer,
we can experiment with other possi-
bilities without building the circuit.
However, each of the circuits de-
scribed was actually constructed, and
the voltages were measured, to verify
the computer results.

Let us first try using two trans-

just described, with their secondaries
in series to obtain 12.6 volts at 0.45
ampere. Internal resistance was 3.3
ohms (not 4.6 ohms because the
primaries are in parallel). Using these
figures, the computer gave the follow-
ing results.

V(MIN) = 15.07 AT 56.3

VIMAX) = 16.46 AT 116.3

V(AVG) = 15.91
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| Diode Voltage Vs. Current

The voltage dropped across a diode in-
creases about 0.06 volt for each ten-fold
increase in current. The current required
to produce a drop of less than 0.06 volt
across a silicon diode is negligible.
Therefore, we assume that conduction
begins at that voltage (about half as
| much for a germanium diode). The cur-
rent required to produce a 0.84-volt drop
- is 10,000 times that required to produce
| adropof 0.6 volt. The drop increases as
the logarithm of the increase in current:

Vi = Vg + 0.06 log (11/10)
| Here, I} is the current that produces a
. drop of Viand Igis the current that pro-
duces a drop of Vg.

SEC. CURRENT = .492 AMP.

(RMS)

The voltage is much greater than
necessary, with the result that about
2.75 watts will be dissipated by the
regulator. Secondary current exceeds
the rating. This is not a good solution.
Therefore, let us see what happens
when the secondaries of the trans-
formers are connected in parallel in-
stead of in series for 6.3 volts at 0.9
ampere. This gives an internal re-
sistance of 1.15 ohms, V(MIN) =
6.53 AT 53.5, and V(MAX) = 8.05
AT 108.5.

Without going any further, it is ob-
vious that a larger capacitor is needed
to bring the minimum up to the re-
quired level. Trying 4700 uF, we get:

V(MIN) = 7.22 AT 60.4
V(MAX) = 7.57 AT 115.4
V(AVG) = 7.48

RIPPLE = .12 V(RMS)
SEC.CURRENT = .536 AMP.
(RMS)

This is right at the critical point where
regulation would be lost if the voltage
drops any lower because of low line
voltage. When this circuit was built,
the regulator output stayed constant
at § volts most of the time, but the
scope did show a very slight dip at
other times. These results would be
satisfactory using the regulator in Fig.
1 or Fig. 2, which requires less voltage

llIIlllllllllIIlIIIIIIIlllllllIIIIIlllllIlIIIllIIIlIIIlIlIllllIIlIlIIIIlIIIIlllIIllIllllllIllIlIIIIIIIIIIIIIIIIIIIIIIII
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drop, but there would be no overload
protection.

Other Possibilities

Using a center-tapped transformer
and a two-diode rectifier might do the
trick because there is only one diode
drop. We tried a transformer rated for
12 volts (6 volts each side) at 0.45
ampere. Since only one side of the
secondary supplies current on a given
half-cycle, internal resistance should
be calculated on the basis of a load
placed across half the secondary. At
no-load, the voltage across half the
secondary measured 7.25 volts and
dropped to 6.45 volts with a 13.3-ohm
load. This indicates a resistance of
1.65 ohms, which is significantly bet-

ter than the rating would indicate.
With a 2200-uF capacitor, the follow-
ing results were obtained:

V(MIN) = 7.22 AT 56

V(MAX) = 7.86at 117

V(AVG) = 7.62

RIPPLE = .23 V(RMS)

SEC.CURRENT = .494 AMP.

(RMS).
Again, for an application not requir-
ing overload protection, this would be
satisfactory, and better than the
previous circuit because it uses only
one transformer with a rating just a bit
less than the maximum load. If the
load reaches the maximum only occa-
sionally, no harm will be done, but a
continuous overload is not advisable.
Using a larger capacitor would in-

ACTUAL CUMFLTER FRINTOUTS
Farametsrs ang r=sults for =2:1
circurts descritecd in text. Use
these to ver:fy that the pro-
gram has been corr=ctly entersd.

= .26 C = 1E-0OX
Vo= 10.& S = 2.3
D= 1.7 N =2
F = &0
VIMINY = 5.84 AT E6.2
VIMaX) = 7.I52 AT 116.°2
VIaVvGE) = b6.63
RIPFLE = .46 V(RMS)

SEC. CURRENT = .35& AMF. (RMS)
I = .Z2¢ C = 1E-OZ
Vo= 212 S = 3.3

D =1.7 8 =2

F = 60

VIMINY = 15.07 AT S&.7

VIMAEY = 14,46 AT 115,73
Vifava) WS AT

RIFFLE = .5 VIRMS)

SET. CURRENT = .4%2 AMFE. (iMS
Il B= EFE C =alE=0E

V = 10,4 S 1.15
D=1 8 o= 2

o= &

ViMinn W22 AT 3.5

Vimax) 8.05 AT 108.3

ViAvie) = 7o

RIFFLE = .43% Y{RMS)

SEC. CURRENT = (206 AMF. (RMS)
I = C = 4.7E-0
Vo= 14l éh S = 1.15

b= 1.7 N o= 2

F = &0

VIMIND = 7.22 AT 6C.4

VAAMAX JES7 AT 11S.4

VEAVEY = 7048

RIFFILE = .12 V{(FMS)

SeC. CURRENT = .E36 AMF. (RME)

I (D28 C = 2.ZE-03
Vo= 10.2530487 S = 1.64561281
D= .85 N =2
F = &0
VIMINY = 7.22 AT S
VIMAX) = 7.86 AT 117
VIAVE) = 7.67
RIFFLE = .23 V(RMS)
SEC. CURRENT = .494 AMF. (RMS)
I = .28 C = 2.2E-03
V = 10.4451804 S = 735434109
o= 7 N=Z
F = &0
VIMINY = 7.29 AT 6i.4
VIMAX) = 8.04 AT 108.4
V(AVE) A 75,
Y1IFFLE = .23 V{RMS)
SEC. CURKENT = .547 AMP. (RMS
I = .o C = 4.7£-07
= 10.4651804 S = .735434109
D o= 1. W= 2
F o= &0
VAMING = 7.49 AT &L.
VERARD | = 7eB83 AT Dl
V(AVE) LTI
RIFFLE = .12 Y(RMS)
SEC. CURKENT = .S71 AMF. (RMS)
I = .304117&647 C = 4.7E-03
Vo= 10.4651804 § = . 736434109
D=1.7 N=2
F = 60
VIMING = 7.33 AT 62.1
YAMAX) 7.7 AT 113.1
VI{aYE) = 7.S59
RIFFLE = .15 V(RMS)
SEC. CURRENT = . 667 AMF. (RMS) )
I = .65 C = 4.7E-0
Vo= 10.4651804 § = .7364T74109
Dl F =N
F = 60
ViRIMY = &6.37 AT 4.8
VAAMAX 7.i6 AT 116.8
VIANEY = 6.85
RIFFLE = .26 V(RMS)
SEC. CURRENT = 1.189 AMF. (FMS)
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crease the secondary current and is
also not advisable. If you use a circuit
with these parameters, be sure the
regulator requires no more than a
2.2-volt drop.

Since we are aiming at a supply that
candeliver 0.25 ampere at 5 volts and
sustain a current of 0.4 ampere with-
| out harm, it looks like we need a trans-
former rated in excess of 1 ampere.
Radio Shack’s Cat. No. 273-1351 is
rated for 6.3 volts at 1.2 amperes and
has a no-load secondary voltage of 7.4
volts rms. With a 5-ohm load, the sec-
ondary measured 6.45 volts, indicat-
ing an internal resistance of 0.7364
chm. We tried this with 2200 xF and
got these results:

V(MIN) = 7.29 AT 61.4
[ V(MAX) = 8.04 AT 108.4
V(AVG) = 7.74
RIPPLE = .23 V(RMS)
| SEC.CURRENT = .543 AMP.
\ (RMS)

' Though this looks good, secondary
|
[

current is well below the rating. There-
fore, we can add capacitance and im-
prove the margin. Using 4700 uF gives
the following results:

V(MIN) = 7.49 AT 63.7

V(MAX) = 7.83 AT 11.7

V(AVG) = 7.73

RIPPLE = .12 V(RMS)

SEC. CURRENT = .571 AMP.

(RMS)
This assures good performance with
the rated load. In fact, with a bigger
transformer giving still more current
before loss of regulation, the current
limit can be raised. Using 1.25 ohms
for R4, the current limit will be 0.64
ampere, and the drop required by the
regulator is down to 2.1 volts at 0.294
ampere (a 17-ohm load on the regula-
tor). Allowing 10 mA for the regulator
for a total of 0.304 ampere, we get
these results:

V(MIN) = 7.33 AT 62.1

VIMAX) = 7.7AT 113.1

V(AVG) = 7.59

RIPPLE = .15 V(RMS)

SEC.CURRENT = .667 AMP.

(RMS).

(Continued on page 81) '
_
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Project|Part 1

Add a Speakerphone to
Your Telephone

Project gives talk/listen ‘‘hands-free’’ telephone

communications with upgrade capability for

dial-out operation

By Anthony J. Caristi

elephone amplifier/speaker

units give you hands-free con-

versations. Also, they pro-
vide conference conversations since
other people in the room can hear the
voice(s) at the other phone end and
joinin if they wish to.

If you don’t have one, the Speak-
erphone presented here will make a
nice addition to any room, whether
or not it contains a telephone since it
is phone-line powered. Thus, it can
be operated wherever you care to run
a pair of telephone-line wires since it
needs no batteries or ac line power.
The device is voice switched so it au-
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tomatically switches back and forth,
depending on which end is talking.
Furthermore, a convenient volume
control lets the user adjust sound
level to his liking.

To answer an incoming call, you
simply flip a switch and commence
talking. The only drawback is that
you cannot initiate a call, but this
will be overcome in an article next
month that will show you how to add
a Touch Tone dialer and electronic
ringer to your Speakerphone, mak-
ing it a complete telephone.

How It Works

A single MC34018 integrated-circuit
chip in the Speakerphone contains
all amplifier, attenuator, level detec-

tor and regulator circuitry required
to provide a complete voice-switched
telephone circuit. A simplified block
diagram of the MC34018 chip is
shown inside the dashed-line box in
Fig. 1, along with the external driver
circuitry that make up this project.
The full schematic is shown in Fig. 2.

Two attenuators are used in this
circuit—one for the receive and one
for the transmit sides. the circuit’s
half-duplex operation permits voice
signals to travel in two directions
(transmit and receive) but not simul-
taneously, thus avoiding acoustical
feedback that could occur as a result
of the close proximity of the micro-
phone to the speakers.

When one attenuator is at mini-
mum attenuation the other is at max-
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imum attenuation. Thus, both are
never on or off simultaneously.
When no voice signal is present, each
attenuator operates at about half
gain, in an ‘‘idle’’ condition. A sig-
nal received from the microphone or
the telephone line causes the attenua-
tors to assume proper gain status ac-
cording to the source of the received
signal. Information from transmit
and receive level detectors goes to the
transmit/receive comparator, which
controls the attenuators to amplify
the desired signal and attenuate the
reverse signal path.
Logarithmic-response  amplifier
level detectors provide a wide dy-
namic range for overload protection
to accommodate a wide range of in-
put signal levels. The level detectors
respond quickly to any increase in
signal level and slowly decay when
the input signal is no longer present.
This assures fast switching response
when the transmit/receive mode
must be changed, without causing
false switching during short periods
of silence, like natural pauses in
speaking. The outputs of the trans-
mit and receive level detectors are fed
to the transmit/receive comparator
that controls the attenuators.
Since some amount of back-

ground noise always reaches the mi-
crophone, an on-chip signal/noise
detector is used to detect the change
in audio signal level arriving at the
microphone when a person speaks.
To accomplish this, a voltage on ca-
pacitor C27in Fig. 2 isused as a “‘ref-
erence’’ that represents the average
noise level picked up by the micro-
phone. The time constant of this
““memory’’ circuit is about 5 sec-
onds, as determined by the values of
C27 and R33.

As long as background noise re-
mains fairly constant, with no sud-
den increase in sound energy, the sig-
nal/noise detector will hold the
transmit and receive attenuators at
idle. When someone nearby speaks,
the increase in voltage generated by
the voice signal causes the signal/
noise detector to switch state before
the voltage on C27 can increase. This
causes the automatic attenuator to
go into the transmit mode, coupling
the voice signal to the telephone line.

An electret microphone is used to
pick up voice signals. Because the
output signal from the microphone is
relatively low, an amplifier inside
ICI provides 34 dB of gain so that
what is being said can be heard by the
party at the other end of the tele-

[0 e e e e e e i
| " MC34618 CHIP f Transmit
) ic amp amplifier
hi —
Microphore | Transmrit | I
D 'l attenuator I i
0 |
| Transmit level | |
! detector i
| Signal/Noise Attenuator Transmit/Receive |
| detector control comparator |
| Receive level |
u | Speaker detector {  Receive
Speaker amp r s 2 — | amplifier
| | Receive 1
| attenuator 3
u ( e | l
e e e e g TR T By — =B e oD i B R VI =
' ) 1 N2
Fig. 1. Simplified block diagram of Speakerphone system. Note that almost all To

of it is contained inside the MC34018 chip inside the box.

tetephone line

Say You Saw It In Modern Electronics

Muy 1986 / MODERN ELECTRONICS / 37




+ 0oL . = = S = 'GQ 1da9x2 GYOZNI e SIPOIP ||V
£eY :310N
n —AAN— .
mmww uT. EL s_mNmN un“:: Wz'z
Iy 92|+ ¢ 8L 0g M6 Ly Tz Lz =
e ocY 62y 8zy <[ €20
-+ Mg
]
ELN 9z
0ed 0z i 9 8z L z 2 8
hJ TR P INNI0A
" v < Moz
-14Y]
eI %9'g
120 4]
U8 s —t
dSLOVEOW
101 Mo L =
(] 029 G
e auoydoJdIW
U8 T4 olen
a ~<_< als
. 4m "l
£z €1 oL € g v FLIA4
T r . 8L0 610
< - 4’890’
£ : v % 0o am L 1 amgeo’ = =
s - iy 3002 Jrigey” LY LIS 62 ALy Tso
) u::oo.u 112 €zy ) zey Z1o NEE .wmm LSIDNL L
M G 3 PETA.] v sa o‘_vmo
S
2
(%) ) Mo L 47L900° L —O
WV 890 %) J NZZ (a3
= $10 el47 ALy L&) Buly
oy 84 sY Y] !
:OJ —AA——4¢ AAA—
£ : - -
s pae damo L 4nevo0
So e M e w e N0Ly To -
3 LY 9 (Y £y =
= ol
o POBENZ POBENT Q\ POBENZ Q 1
.m €0 Z0 10 8
]
£ YO6ENZ 289 N0ZzZ oLy 5
8 0 iy 9y zy ®
S ; ANN
Y 8a MY
ph .
2 {R-] 3o ur (N334D)
m. = dii
S o~ ©
QO
-~
20
R
. — adh it =

Say You Saw It In Modern Electronics

38 / MODERN ELECTRONICS / May 1986



Take 9 Books for Only

(Values To $110.75)

Keep In Step With the Future

a Part of the Fascinating World 'of Technology!

High-Tech How-To
Space Age Projects
Digital Electronics
Artificial Intelligence

——
FUNDAMERTA S o

DIRECT
CURRENT

aow L ARSTROND

1870

1183 1498P
List $11.95 (paper)

Lt 31995 List $16.95
DGITAL

$iwp- by Bimg ELECTROMICS
I r:‘;l.ulbll i -
|
\ E _|'.I/’

1984

List $14.95

1896
List $21.95

1593
List $13.95

1604P
List $15.95 (paper)

FREE When You Join Now

7 very good reasons to join

the Electronics Book Club

¢ Big Savings. Save 20% to 75% on books sure to in-
crease your electronics know-how

. No-l%isk Guarantee. All books returnable within 10 days
without obligation

e Club News Bulletins. All about current selections—
mains, alternates, extras—plus bonus offers. Comes 13 times
a year with hundreds of up-to-the-minute titles to pick from
¢ Automatic Order. Do nothing, and the Main selection
will be shipped automatically! But . . . if you want an Alter-
nate selection—or no books at all—we’ll follow the instruc-
tions you give on the reply form provided with every News
Bulletin

¢ Bonus Books. Immediately get Dividend Certificates with
every book purchased and qualify for big discounts of 60%
to 80%

e Extra Bonuses. Take advantage of added-value promo-
tions, plus special discounts

¢ Exceptional Quality. All books are first-rate publisher’s
editions selected by our Editorial Board and filled with useful
up-to-the-minute information

EiecTrones Book Ciue

¢ Robotics

e Computers

¢ Telecommunications
e And much more!

CIRCUIT DESIEN

L]
wiH AT

1875P

1719
List $18.95

ELECTROMIC
TEST F%EDUME

1996
List $18.95

. . Become

1679
List $17.95

1699
List $19.95

THEGIMPLETE A0 OF

TLLOSCAPES

1339P
List $7.95 (paper)

T
BEGINNER'S |

™ REPMH|

e

1113P 1532P 1241P
List $7.95 (paper) List $12.95 (paper) List $11.95 (paper)

1777
List $21.95

1665P
List $16.95 (paper)

FREE

Handy, Pocket-Sized
Resistor and Inductor
Color Code Calculator

e e

1897
List $18.95

1605P
List $13.50 (paper)

i
A
T
.

 1245p
List $16.95 (paper)

o

=
1474P
List $12.95 (paper)

£
o

r---------------------q

L[;{ ELEETHDNJES Book Cuue i

Blue Rldge Summit PA 17214 I

Please accept my membership in the Electronics Book Club and send the 5 volumes
cwcled below, pius my FREE Resistor and inductor Color Code Calculator, billing I

I me only $2.95 plus shipping and handling charges. If not satisfied, | may return the I
books within ten days without obligation and have my membership canceled. | agree

to purchase 4 or more books at regular Club Prices (plus shipping/handling)during I

the next 12 months, and may resign any time thereatter.

1113P 1183 1241P 1245P 1339P 1431 1474P 1498P 1532P
1536 1539F 1593 1604P 1605P 1665P 1679 1699 1719 1777

1835 1870 1875P 1896 1897 1927 1977 1984 1996
Name_
Address S S
City
State __Zip Phone

I Valid for new members only. Foreign applicants will receive ordering instructions. Canada must
I remit in U.S. currency. This order subject to acceptance by the Electronics Book Club.

MDNE-586
T S S . S . S T D S S S S S . S N S N S S .

May 1986 / MODERN ELECTRONICS / 39




Semiconductors

D1 thru D4,D6 thru D8—1N2069 or
equivalent silicon diode

D5—1N4737 or equivalent 7.5-volt
zener diode

Q1 thru Q4—2N3904 or equivalent npn
silicon transistor

Capacitors (10 volts)
C1,C20,C25—0.047-pF disc
C2-—1000-uF electrolytic
C3,C6,C7,C24—0.01-uF disc
C4,C5—0.0047-uF disc
C8,C10,C14,C16—0.068-uF disc
C9,C11,C12,C21—0.1-pF disc
C13—10-xF electrolytic
C15—0.001-xF disc
C17,C23,C30—4.7-uF electrolytic
C18,C22,C26—1-uF electrolytic
C19,C27 thru C29—47-4F electrolytic

Resistors (V4 -watt, 10% tolerance)
R1—27 ohms
R2,R3—470,000 ohms
R4,R8,R11—47,000 ohms
R5—22,000 ohms
R6-—220,000 ohms

R7—1 megohm
R9—10,000 ohms
R10—6800 ohms
R12—68,000 ochms
R13—27,000 ohms
R14—33,000 ohms
R15,R20,R22—4700 ohms
R16—470 ohms

PARTS LIST

R17—2200 ohms

R18—8200 ohms

R19—15,000 ohms

R21—3300 ohms

R24—5600 ohms

R27,R32—2.2 megohms

R28—91,000 ohms

R30—18,000 ohms

R33—100,000 ohms _

R23—200,000 ohms, 5%

R26—24,000 ohms, 5%

R29—30,000 ohms, 5%

R31—4300 ohms, 5% ”

R25—20,000-ohm, linear-taper poten-
tiometer,

Miscellaneous

S1—Spst switch

T1—Microtran No. T2106 transformer
Printed-circuit board or perforated
board and soldering hardware (see
text); electret microphone (Radio
Shack Cat. No. 270-090 or similar);
miniature 8-ohm speakers (three in
series to make 24-ohm impedance;
see text); socket for IC1 (see text);
suitable enclosure; stranded hookup
wire; machine hardware; solder; etc.

Note: The following items are available
from A. Caristi, 69 White Pond Rd.,
Waldwick, NJ 07463: Etched and drilled
pc board for $8.75 and MC34018P inte-
grated circuit for $10.00. Add $1.00 for
S&H. New Jersey residents, add sales tax.

phone line. There’s no on-chip pro-
vision for adjusting microphone gain
for different microphone sensitivi-
ties. However, this can be accom-
plished externally by selecting the ap-
propriate value for R24. The 5600
ohms shown is a good choice for the
specific microphone called for in the
Parts List.

Also built into IC/ is an amplifier
that can drive a 24-ohm speaker at
100 milliwatts of power. Thisis suffi-
cient for normal listening volume
and can be adjusted as desired with
VOLUME control R25. To minimize
distortion when very large signal ex-
cursions are received from the tele-
phone line, the speaker amplifier in-
corporates a peak limiter that oper-

E
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ates as an automatic gain control.
Because 24-ohm speakers aren’t
commonplace, Speakerphone uses
three ordinary 8-ohm speakers con-
nected in series to provide the impe-
dance to match ICI’s output circuit.
Use of three speakers instead of just
one gives the added benefit of pro-
viding a more pleasing sound.
Voltages at the outputs of the sig-
nal/noise detector and transmit/re-
ceive comparator are monitored by
ICI’s attenuator control section.
When no signal is on the telephone
line and the microphone is picking
up just background noise, the atten-
uator control causes each attenuator
inside ICI to run at idle. The circuit
is thus ready to swing either way, de-

pending on the source of the first val-
id signal detected from the telephone
line or microphone.

Assoon as a signal is detected at ei-
ther input, the transmit/receive com-
parator switches state to indicate the
presence of one of the signals. The
signal/noise detector then permits
the attenuator control to set the at-
tenuators to the required state. As a
conversation on the telephone line
alternates between the parties at ei-
ther end of the line, the attenuator
control quickly switches back and
forth to provide proper amplifica-
tion of the voice signals present on
the line.

Construction

Except for the microphone, speak-
ers, VOLUME control and switch, the
entire circuit of the Speakerphone
can be contained on a printed-circuit
board measuring 4” square or a
slightly larger perforated board us-
ing appropriate soldering hardware.
You can fabricate your own pc
board, using the actual-size etch-
ing-and-drilling guide given in Fig. 3.
Alternatively, you can buy a pc
board ready for wiring from the
source given in the Note in the Parts
List. Whichever construction meth-
od you decide to use, parts place-
ment isn’t critical.

The layout for the pc board (which
can also be followed for perf-board
construction) is shown in Fig. 4. Use
a socket for ICI. If you can’t find a
28-pin socket, use two sockets with
fewer pins and, after cutting off the
excess pins, mate them to make up a
28-pin socket. Solder the socket to
the pc board now, but do noft install
the IC in it until instructed to do so.

Make sure all diodes and electro-
lytic capacitors are properly polar-
ized (see in Fig. 4) before soldering
their leads to the pc board’s copper
pads. Similarly, make certain that
the transistor leads are plugged into
the correct holes before soldering.

Wire the board as shown. Off-the-
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Fig. 3. Actual-size etching-and-drilling guide to use when making your own
printed-circuit board.

board components R25, SI, the
speakers and the microphone con-
nect to the board via stranded hook-
up wire soldered to the indicated
pads. Make these wires as short as
practical for final assembly.

Use a cabinet that’s large enough
to accommodate the circuit board,
speakers and microphone. Locate
the microphone as far as possible
from the speakers to avoid interac-
tion (acoustical feedback) between
them if you plan on operating the
Speakerphone at or near the max-
imum volume setting.

The three speakers must be wired
in-phase with each other. So before
you wire them in series with each oth-
er (see Fig. 2), check the polarities of
each, even if all three appear to be
identical or have their ‘“hot’’ lugs
identified with a + sign or paint dot.

The simplest way to check speaker
phasing is with an AA or’/Ccell in a

Say You Saw It In Modern Electronics

battery holder, with clipleads con-
nected to the holder’s lugs. Clip the
lead connected to the negative (—)
lug to one lug of one of the speaker’s
lugs and touch the cliplead connect-
ed to the holder’s positive (+) lug to
the other speaker lug while observing
the direction in which the cone
moves. Outward cone movement,
tells you that the lead connected to
the holder’s + lug is the hot lug on
the speaker. Inward movement tells
you that the lead connected to the
holder’s — lugidentifies the hot lug.
After determining which is the
speaker’s hot lug, put a + sign or a
dot of paint near the lug.

Test each speaker in the same
manner. Then wire the speakers in
series as shown in Fig. 2. Connect
and solder the speaker wires coming
from the circuit board to the appro-
priate lugs.

Connections to the telephone line

are made at the points identified as
“tip”’ and “‘ring’’ in Fig. 2. Tele-
phone company wire coding for
these are greed and red, respectively.
(The yellow and black telephone
wires aren’t used in the Speaker-
phone.) Note that S/ is in series with
the green telephone wire and the
““tip’’ connection on the board.

The Speakerphone’s full-wave di-
ode bridge at the telephone-line in-
put, automatically applies the cor-
rect polarity signal at this input. Be
sure to use a modular connector, as
required by FCC regulations, to con-
nect the Speakerphone to the tele-
phone line.

Checkout and Use

Make sure IC! is not in its socket.
Connect a dc voltmeter, set to a
10-to-20-volt full-scale range, across
C2 (observe proper polarity). Plug
Speakerphone’s modular connector
into a telephone receptacle and close
S7. The meter should read approxi-
mately 7.5 volts.

Remove the positive voltmeter
lead from the positive lead of C2 and
use is to measure the voltage at pin 16
of the IC socket. The reading should
once again be about 7.5 volts. Then
use the same lead to check the volt-
age at pins 14, 18 and 22 of the IC
socket; the meter should indicate 0
volt at all three points. Disconnect
the Speakerphone from the tele-
phone line. If you don’t obtain the
proper reading at any or all points,
rectify the problem before proceed-
ing to installation.

Set S/ to OFF and use a 10- to 100-
ohm resistor to completely discharge
C2. Then install ICI in its socket.
Make sure the IC is properly oriented
and that no pins bend under its case
as you push it home.

With S/ set to OFF and VOLUME
control R25 set to center of rotation,
connect Speakerphone to the tele-
phone line. If you have a true Touch-
Tone telephone, dial or call out after
you set S/ to ON. If you have a ro-

_—
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tary-dial or ‘‘pulse’’ phone, dial a e B
number and then set S/ to ON. Once T +T T +T T
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Fig. 4. Components-placement and orientation diagram.

Hgss&%‘krﬁg%l’}#'l'sg'g (')"2 ELOE‘E‘R Boor0 Completed project just prior to mounting circuit board. Note that speakers are
« RUB3 RUBY LASER RAY PISTOL 20.00 mounted on front panel, microphone and switch on side.
« BTCS 1.5 MILLION VOLT TESLA COIL 15.00 - —
PTGt PLASMA TORNADO GENERATOR 8.00 it =4} d g
« GRA1GRAVITY GENERATOR 10.00 - i : aF
« MAGNETIC CANNON/PROJECTOR 10.00
KITS—Includes Plans and Parts
o LHC2K SIMULATEOC REO/GRN/YEL LIGHT
LASER 34.50
« BTC3K 250,000 VOLT TESLA COIL 159.50
« 10G1K ION RAY GUN 109.50
o PSP3K PHASOR SHOCK WAVE PISTOL 49.50
« STG1KSTUN/PARALYZING GUN 39.50
o INFIK INFINITY TRANSMITTER 134.50
« MFT1K 2-3 MILE RANGE FM VOICE
XMTR PC BOARD 49.50
ASSEMBLED AND TESTED PRODUCTS
« LGU30 REO 1MW PORTABLE He-Ne
LASER 315.00
« TCL30 SOLIO STATE TESLA COIL 35KV 74.50
« IPG50 POCKET PAIN FIELO GENERATOR 64.50
« BLS10 BLASTER OEFENSE WEAPON 89.50
o ITM10 100KV SHOCK AND STUN GUN 99.50
« PPF10 PHASOR PAIN FIELD PORTABLE 249.50
« SNP20 SECURITY PHONE LISTENER 99.50

o CATALOG CONTAINING OESCRIPTIONS OF ABOVE
PLUS HUNDREDS MORE AVAILABLE FOR $1.00 OR IN-
CLUOED FREE WITH ALL ABOVE OROERS.
PLEASE INCLUOE $3.00 PH ON ALL KITS ANO PRO-
OUCTS. PLANS ARE POSTAGE PAID. SEND CHECK, MO,
VISA, MC TO:

INFORMATIDN UNLIMITED
L P.0. BOX 716, DEPT. ME4, AMHERST, NH 03031

CIRCLE 62 ON FREE INFORMATION CARD
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Super Disk
Diskettes

Now...Diskettes you can
swear by, not swear at.

Lucky for you, the diskette buyer, there are many diskette
brands to choose from. Some brands are good, some not
asgood, and someyouwouldn't think of trusting with even
one byte of your valuable data. Sadly, some manufacturers
have put their profit motive ahead of creating quality
products. This has resulted in an abundance of low quality
but rather expensive diskettes in the marketplace.

A NEW COMPANY WAS NEEDED AND STARTED
Fortunately, other people in the diskette industry recognized
that making ultra-high quality diskettes required the best and
newest manufacturing equipment as well as the best people
to operate this equipment. Since most manufacturers seemed
satisfied to give you only the everyday quality now available,
an assemblage of quality conscious individuals decided to
start a new company to give you a new and better diskette.
They called this product the Super Disk diskette, and you're
going to love them. Now you have a product you can swear by,
not swear at.

HOW THEY MADE THE BESTDISKETTES EVEN BETTER
The management of Super Disk diskettes then hired all the
top brains in the diskette industry to make the Super Disk
product. Then these top bananas (sometimes called floppy
freaks) created a new standard of diskette quality and
reliability. To learn the “manufacturing secrets” of the top
diskette makers, they've also hired the remaining “magnetic
media moguls” from competitors around the world. Then all
these world class, top-dollar engineers, physicists, research
scientists and production experts(if they've missed you, send
in your resume to Super Disk) were given one directive...to
pool all their manufacturing know-how and create a new,
better diskette.

HOW SUPER DISK DISKETTES ARE MANUFACTURED
The Super Disk crew then assembled the newest, totally
quality monitored, automated production line in the industry.
Since the manufacturing equipment at Super Disk is new, it's
easy for Super Disk to consistently make better diskettes.
You can always be assured of ultra-tight tolerances and
superb dependability when you use Super Disk diskettes. If
all this manufacturing mumbo-jumbo doesn’t impress you,
we're sure that at least one of these other benefits from using
Super Disk diskettes will:

1. TOTAL SURFACE TESTING - For maximum reliability, and to lessen the likelihood of
disk errors, all diskettes must be totally surface tested. At Super Disk, each diskette is
100% surface tested. Super Disk is so picky in their testing, they even test the tracks that
are in between the regular tracks.

2. COMPLETE LINE OF PRODUCTS - For a diskette to be useful to you and your
computer, it must be compatable physically. Super Disk has an entire line of 5%-inch
and 3%-inch diskettes for your computer.

3. SPECIALLY LUBRICATED DISK - Super Disk uses a special oxide lubricant which is
added to the base media in the production of their diskettes. This gives you a better disk
drive head to media contact and.longer head and disk life.

4. HIGH TEMPERATURE/LOW-MARRING JACKET - A unique high temperature and
low-marring vinyl jacket allows use of their product where other diskettes won'twork. This
special jacket is more rigid than other diskettes and helps eliminate dust on the jacket.
5. REINFORCED HUB RINGS - Standard on all 48 TPI Super Disk mini-disks, to
strengthen the center hub hole. This increases the lite of the disk to save you money and
increase overall diskette reliabitity.

6.DISK DURABILITY - Super Disk diskettes will beat all industry standards for reliability
since they will give you more than 75% of the original signal amplitude remaining even
after an average (wWeibul B-50) of 30 million passes. They are compatible with all industry
specifications as established by ANSI, ECMA, ISO, 1BM and JIS.

7. CUSTOMER ORIENTED PACKAGING - All Super Disk disks are packaged 10 disks to
acarton and 10 cartons to acase. The economy bulk pack is packaged 100 diskstoa case
without envelopes or labels.

8. LIFETIME WARRANTY - If all else fails, remember, all disks made by Super Disk Inc.,
have a lifetime warranty. If any Super Disk diskette fails to meet factory specifications,
Super Disk Inc. will replace them under the terms of the Super Disk warranty.

9. SUPERB VALUE - With Super Disk's automated production line, high-quality, error-

free disks are yours without the high cost.

Order toll free 800-USA-DISK

NOW...NAME BRAND QUALITY AT SUPER CE PRICES

Now, you can buy Super Disk brand diskettes directly from Communi-
cations Electronics at prices less than “unbranded” generic diskettes
Your datais valuable, so why take chances using a diskette that could
be so unreliable that the manufacturer refuses to put theirname oniit.
To save you even more, we also offer Super Disk bulk product where
100 diskettes are packed inthe same box without envelopesorlabels
Since we save packaging costs, these savings are passed on to you
5%" diskette envelopes are also available from us. These superstrong
and tearresistant envelopes are only $10.00 per pack of 100. Use
order # CV-5 for a 100 pack of 5%" diskette envelopes.

39¢ per disk
Quantity One

Our diskettes are packed 10 disks to acarton and 10 cartonsto acase.
The economy bulk pack is packaged 100 disks to a case without
envelopes or labels. For best value, you should order in increments of
100 diskettes. Almost all diskettes are immediately available from
Super Disk. With our efficient warehouse facilities, your order is
normally shipped in less than a day.

Super Disk
SAVE ON SUPER DISK™ DISKETTES price

Product Description Part # per disc ($)
5%" SSSD Soft Sector w/Hub Ring 6431-FA 0.64
5%" Same as above, but bulk pack w/o envelope 6437-FA 0.39
5%" SSDD Soft Sector w/Hub Ring 6481-FA 0.68
5%" Same as above, but bulk pack w/0 envelope 6487-FA 0.43
5%" DSDD Soft Sector w/Hub Ring 6491-FA 0.74
5%"” Same as above, but bulk pack w/o envelope 6497-FA 0.49
5%"” DSQD Soft Sector (96 TP 6501-FA 1.09
§%" Same as above, but bulk pack w/o envelope 6507-FA 0.84
5% DSHD for IBM PC/AT - bulk pack 6667-FA 2.07
3% 8SDD (135 TPI) - bulk pack 6317-FA 1.67
3% DSDD (135 TPI) - bulk pack 6327-FA 1.99

SSSD = Single Sided Single Density; SSDD = Single Sided Double Density;
DSDD = Double Sided Double Density; DSQD = Double Sided Quad Density;
DSHD = Double Sided High Density; TPl = Tracks per inch.

BUYYOURDISKETTES FROMCE WITH CONFIDENCE

To get the fastest delivery of your diskettes, phone your order directly to our
order desk and charge it to your credit card. Written purchase orders are
accepted from approved government agencies and most well rated firms at
a 10% surcharge for net 10 billing. For maximum savings, your order should
be prepaid. All sales are subject to availability, acceptance and verification.
All sales are final. All prices are in U.S. dollars. Prices, terms and speci-
fications are subject to change without notice. Out of stock items may be
placed on backorder or substituted for equivalent product unless we are
instructed differently. A $5.00 additional handling fee will be charged for all
orders with a merchandise total under $50.00. All shipments are F.O.B. CE
warehouse in Ann Arbor, Michigan. No COD’s. Non-certified checks require
bank clearance. Michigan residents add 4% sales tax or supply your tax ID
number and reason for tax exemption.

For shipping charges add $6.00 per 100 diskettes and/or any fraction of
100 5%-inch or3%:-inch diskettes for U.P.S. ground shippingand handlingin
the continental U.S. For 1,000 or more disks shipped to the continental U.S.,
shipping charges are $4.00 per hundred diskettes. UPS 2nd day air rates
are three times continental U.S. rates. For Canada, Puerto Rico, Hawaii,
Alaska, or APO/FPO delivery, shipping is three times the continental U.S. rate.

Mail orders to: Communications Electronics Inc., Box
1045, Ann Arbor, Michigan 48106-1045 U.S.A. If you have a
Visa or Master Card, you may call and place a credit card
order. Order toll-free in the U.S. Dial 800-USA-DISK. In
Canada, order toll-free by calling 800-CA1-DISK. If you are
outside the U.S. or in Michigan dial 313-973-8888. Telex
anytime810-223-2422. Orderyour Super Disk diskettes now.

Copyright ® 1986 Communications Electronics Inc. Ad #040186-FA
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Computers

Atari XL/XE
Power Supplies:

A Hardware Mystery Solved

Exploring similarities and differences of the four major types
of XL/XE supplies and how you can repair them

By Benjamin Poehland

ware enthusiast, you probably

keep a copy of the 800XL Field
Service Manual close by your ma-
chine. Perhaps you’ve even pur-
chased a copy of the recently released
Sams Computerfacts for the 800XL.
As good as these references are for
troubleshooting and repairing a mal-
functioning 800XL, neither contains
information concerning the power
supply, which is very prone to fail-
ure. Replacement of a defective pow-
er supply will cost you 30% or more
of the price of a new 800XL at
today’s discount prices. Of course,
you can return an out-of-warranty
power supply to Atari directly for re-
pair. However, you’ll pay for this
and you won’t have the use of your
computer during the turnaround.
Given that the power supply is a ma-
jor component of the computer and
is absolutely essential to its opera-
tion, it’s doubly mysterious that the
available hardware manuals virtually
ignore it. The reason may be that
there are at least four different types
of power supplies shipped with the
800XL.! This being the case, let’s ex-
amine each and determine what, if
anything, can be done if it fails.

I f you’re a serious Atari XL hard-

A Plethora of Supplies

Figure 1 shows the four major types
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Fig. 1. Pictured here are the four major configurations of power supplies supplied
with Atari XL computers arranged from Type I through Type IV left to right.

of power supplies that have been
shipped with 800XLs. (Considering
the many changes Atari has under-
gone since the introduction of the XL
machines, there may be still others
not covered in article.) The units are
arranged and numbered roughly in
the order of their appearance. Type ]
on the left was shipped with early
production 800XLs until about the
winter of 1984. It is the prettiest of
the power supply boxes and is the
only one made in Hong Kong (all the

others are made in Taiwan). Type 11
supply appeared in 1984 prior to the
Tramiel takeover. It seems to be the
most frequently encountered. It’s
also the heaviest, hottest and ugliest.
Type 111 was encountered by chance
in a shipment of 800XLs containing
the most recent (Type 1V) power sup-
plies. Although black in color like the
Type I1 it has the stylish appearance
of the Type I and is the only one of
the group specified for use with both
the 600XL and 800XL. The newest
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#

No
connection

Fig. 2). Any of the four power sup-
plies described in this article (and
only these four!) should provide suf-
ficient current to operate a 600XL,

ry is accomplished by first removing
the four rubber feet from the bottom
(they may be held in place by soft
glue, so pull hard). Under each foot is

GND 5V
| ' 800XL or 130XE computer and asso- a screw that can be removed with a
GND +5V ciated peripherals without difficulty. Phillips screwdriver. You can then
remove the top cover.
GND —— +5V Type 1: The Beauty Queen Figure 3 is an interior view of this

supply, while Fig. 4 is its schematic
diagram. The component most likely
to fail in this circuit is the miniature
3-amp fuse. (You can get it inexpen-
sively from Radio Shack as an ‘‘in-

If your computer was furnished with
this type of supply, count yourself
lucky. Not only is it the most power-
ful and aesthetically pleasing, it is
also repairable. Access to the circuit-

Fig. 2. Pinout descriptions for
XL /XE connector on cable that goes
to the computer.

Type 1V supply has been shipping

with some 800XLs since the spring of

1985. It’s the smallest, lightest, cool-

est and most sophisticated (electron-

' ically) of the XL supplies. The Type

IV is also the standard supply that

has been shipping with the new

130XE since the appearance of that

machine in mid-1985. The design of

! the Type IV represents a radical de-

. parture from all the previous designs,
as we shall see.

Despite the multiplicity of differ-

ences, all four of these power sup-

' plies perform the same function.

| They convert the 117 volts from the

' ac line to the + 5 volts required by the

computer. All have the same type of

power connection for an XL or XE

machine (see connector pinout in

Fig. 3. This is the interior view of the Type I power supply, slightly modified.

+12.2Vde 1 3 _—
C105-C108 = 0.01uF %g: ':‘1'6'1‘ > +5.18V dc
CR101-CR104 = IN5400 Tl
C105 €107 i R101 R
C104 100
Fuse 10,0004F = 5%§
S 16V oW 1 0awF
FAST-BLOW 9.8Vac T (Note 2)
i I
= 0.1uF == 0.01uF
(Note 1) R102 (Note 1)
3.9
[ % 5%
AW
| NOTES: —> GND
‘ 1. May not be in all units or may be a different value. =
2. Tack soldered to foil side of PC board. May not be in all units.
3. Voltage measurements made under no-load conditions.
- Fig. 4. This is the schematic diagram of the Type I power supply. Component designations in all schematics corre -
spond to locations screened on pc boards.
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strument fuse.”’) The critical compo-
nent in this supply is the U702 7805
voltage-regulator chip with built-in
thermal overload protection. If the
chip gets too hot, it shuts down until
it cools off, then pops back on again.
The large heat sink visible in Fig. 3
cools the chip and prevents the ther-
mal protection from activating pre-
maturely.

The large power transformer re-
duces the 117 volts from the acline to
about 10 volts ac, which is then con-
verted to pulsating dc by rectifier di-
odes CR 0] through CR]04. The dc
pulses are smoothed by filter capaci-
tor CI104 (visible in the center of the
circuit board in Fig. 3). The smoothed
unregulated dc is regulated downto a
constant + 5 volts by 7805 regulator
U102. The output voltage to the com-
puter is boosted slightly by the R707/
R102 resistor network to help coun-
teract delivery of a lower voltage un-
der heavy load. Capacitors CI01,
C103 and C105 through C108, and
ferrite bead LI0! filter out high-
frequency noise that could interfere
with computer operation.

In addition to the usual Atari part
number, the Type I’s printed-circuit
board also has markings and spaces
for additional parts that may or may
not be present in your unit (several
different versions are probably in ex-
istence). Those empty spaces give the

Fig. 5. Note in this photo

manently sealed in plastic potting compound, eliminating repairability.

appearance that someone at the old
Atari tried to save money by shaving
the number of parts.

Type 1I: The Ugly Klunker

If you’re using this type of power
supply and it poops out, you can’t fix
it. Atari can’t fix it, either! Figure 5
shows why. The entire circuit, trans-

former and all, is permanently sealed
in potting compund. The outer plas-
tic case is permanently sealed, too. I
had to use special tools to cut open
the one shown to get this photo. Af-
ter several hours of operation, the
Type II supply gets uncomfortably
warm, which probably means that its
circuitry is similar to the Types I and
III circuits. It’s very discouraging to

{276-1101)
TN5400 ; (276-1770) o
»t 7805 > +5V
(220-1270 (Note 2
2
FAST-BLOW it (272-136) | GNO (271-012)
(272-131) 0.1uF S 100
0.01uF
117Vac "é (272-135)
60Hz 1 ) n= AuF
(272-131) (272-1022) |
0.01uF +] 4700F (271-1301) {271-1301) (271-1301)
(273-1516) it T 10 10
18VCT i 38V
2A
»t C —> GND
(276-1101) < NOTES:
1N5400 1. Numbers in parentheses are Radio Shack catalog numbers.
2. Must be attached to large metallic ungrounded thermal radiating surface
using silicone thermal transfer compound (276-1372).
Fig. 6. Shown in this schematic diagram is all the circuitry needed to build a replacement for the Type II power supply.
All components are readily available.
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each pin of the connector before con-
necting it to your computer.

This is the only power supply that
comes with an externally mounted
device to suppress radio frequency
(r-f) interference. This is the little
black plastic box attached to the
power cord that goes to the comput-
er. Figure 7 is a photo of the innards
of this mysterious little box. Note
that it is nothing more than ferrite
core around which the power cord
has been wound three times in one
direction and three more times in the
opposite direction. This same device
is also used on the video cable that
connects the computertoa TV.

Type III: The Black Beauty

Fig. 7. A radio-frequency interference suppressor for the Type IT power cord is

inside a plastic box near the end of the cable tkat goes to the computer.

consider that inaccessibly bured in
that chunk of plastic may be a 25-cent
fuse whose failure will require re-
placement of the entire unit.

If this supply goes dead and your
computer is out of warranty, you
have only three options. You can re-
turn your defective Klunker to Atari
accompanied by a suitable payment
($24.95 including the handling fee),
which is costly if you live on the East
Coast and wait up to four weeks for a
replacement to arrive. You can pur-
chase a new power supply outright
from any of several mailorder houses
for $25 to $35 plus shipping. Your
best alternative, however, may be to
build a new supply from the schemat-
ic in Fig. 6.

Building your own power supply
should cost you about $20 in com-
monly available parts, providing a
supply for adequate power for an XL
or XE machine. The ac line cord and
power cable/connector assembly can
besalvaged from your defective Type
I1 for reuse. A pc board isn’t re-
quired, since the parts can be mount-
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ed in a suitable enclosure using 5-lug
terminal strips. Be very careful if you
go this route, because the power sup-
ply connects directly to the ac line
and a potential electrocution hazard
exists if things are not wired proper-
ly. When you finish wiring it, mea-
sure the supply’s output voltage at

This is the simplest and easiest to re-
pair of the XL power supplies. The
neat, streamlined appearance of the
interior of this unit is shown.in Fig. 8.
Its schematic diagram (Fig. 9) is very
similar to that of the suggested re-
placement for the Type II supply
(Fig. 6). Access to the interior of this
unit is obtained in the same manner
as for the Type I supply.

Because the power transformer in
the Fig. 9 circuit uses a center-tapped
secondary, only two rectifiers are re-
quired to provide ‘‘full-wave’’ recti-
fication of the ac voltage. With its

supply.

f#
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Power Your Next Project With an ac Adapter

External wall-transformer type ac adap-
ters are now powering home computers
and peripherals. The reason for this is
that electrical equipment that connects
directly to the ac line must be “‘certi-
fied’’ before it can be approved for con-

—many are now available at reasonably
low cost.

If your project’s power demands
aren’t in the ‘“‘heavy-duty’’ category,
you might want to use a less-bulky, gen-
eral-purpose ac adapter like those sold

by Radio Shack, some local parts stores
and many mail-order houses.

Low cost and safety make ac adapters
the ideal alternative to home-built proj-
ects with built-in transformer power
supplies.—R.L.L. Hu

sumer use. But certification is costly
and time-consuming, which can cut
profit margins. To minimize losses,
many manufacturers are now obviating
the need for certification by eliminating

AC Adapters Used With Popular Home Computers & Peripherals

project, look through the mailorder ads

direct connection of their products to Model Input Output
the ac line. Using external power sup-
plies, puts the responsibility for certifi- Apple llc 25 W 15Vde, 1.2A,18W
cation on the manufacturer of the sup- :i:rf ‘1‘(3)82%0 e g(s)vvtll ; xgz ;isv’;w's VA)
2 13 18 v ’
ply. Every.one benefits—even you! Atari $20ST 29 VA SVde 3A
Depeqdmg on the power needs of +12 V dc, 30 mA
your project, you can use any of a num- ~12V de, 30 mA
ber of plug-in ac adapters instead of Atari 600XL/800XL 0 W SVde 1.5A
buildinginatransformer. The table lists Atari 1027 printer 60 W 9.5V ac, 40 VA
a number of heavy-duty adapters used Cotlecovision Video Game 250 mA +5 V dec, 900 mA
with home computers and peripherals =5Vdc, 100 mA
and includes input and output specifica- +12 V dc, 300 mA
tions. Note that output power ranges Commodore 16 16 W 9.5 Vide, 1 A
from 7.5 to 56 volt-amperes (VA) with Commodore 64 and VIC-20 (new) 40 VA ; ://dc. ;; \\/VA
. e ac, 6.
these adapters. This should be sufficient Commodore 128 70 VA SVdc 43 A
for the modest needs of most home- 9Vac, 1A
built electronic projects. Commodore VIC-20 (old) 400 mA 10V ac, 30 VA
All adapters listed are UL or/and IBM PCjr 70 mA 16.7 V ac, 56 VA
CSA approved and are designed to be Texas Instruments 99/4A 300 mA 18 V ac, 22 VA
operated from a 117-to-120-volt, 60-Hz 7.5Vac, | VA
ac line. If you decide you need any of Timex/Sinclair TS1000/ZX-81 15w 9Vde, 1 A
these adapters for a current or your next Timex/Sinclair TS2068 26 W 15Vde, 1A

Note: Input is manufacturer’s rating at 117 V ac; “*dc’’ Output is puisating dc; all ratings are nominal.
p

low parts count and simple layout,
this looks like the power supply Atari
should have furnished with all XL
machines from the beginning. Why
they didn’t is anybody’s guess.

An interesting voltage trimming
feature in this supply compensates
for slight differences in the output of
individual 7805 regulators. The com-
bined value of R2, R3 and R4 is 1.8
ohms. Together with R, they pro-
vide a 1.8% boost in output voltage.
It is possible that in some Type III
supplies, one or more of these resis-
tors will be missing. This circuit has
been cleverly designed so that if the
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output voltage is a little low, it can be
raised merely by snipping out one or
two resistors such that the remaining
combination yields the desired volt-
age within a range of seven values
from 1.8% to 8.2%.

Type IV: The Peanut

If the Type III supply caused Atari’s
power supply designer to sweat a lit-
tle, the Type IV must have given him
a whopping headache! In the Type
1V, the elegant simplicity of the Type
IIT has been completely abandoned.
As you can see in Fig. 10, the small

circuit board is densely packed with
many components. The relative com-
plexity of the circuit is fully revealed
in the Fig. 11 schematic.

The “‘brain’’ of this supply is the
14-pin 723 low-power voltage regula-
tor. This chip regulates the output
voltage very precisely but by itself is
not husky enough to deliver the cur-
rent demanded by a 130XE comput-
er. To overcome this problem the
2SD613 external power transistor is
used to pass the heavy current that
provides the “‘muscle.”’ This is really
two power supplies in one. Hefty rec-
tifier diodes D3 and D4 provide the
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D2

1N5400 +12.7V dec
g IN [s]
» 7805 P > +6.2Vdc
.| €1 R1
= 4700uF C3
v ° GND
9.3Vac C“s 16V c2 ;22 .ﬁ: 1“’:
5A 047 uF 7= eF VoW 20 .
120V ac SLOW-BLOW 50V I 6
60Hz > e 22uF
C4 R4 R3 R2 50V
.047uF 8.2 5.1 3.9
9.3Vac it 0.01% 0.01% 0.01%
2W Y2W Y2 W
» > GND
D1 <4 NOTE:
1N5400 Voltages measured relative to circuit ground under no-load conditions.

Fig. 9. Schematic diagram of the Type III power supply.

Fig. 10. This is an interior view of the Type IV supply.

primary dc voltage that feeds the pass
transistor and powers the computer.
The smaller DI and D2 rectifiers pro-
vide a secondary supply that’s used
solely to power the 723 regulator.

Various reference and bias volt-
ages required for proper operation of
the regulator are provided by the
complicated-looking R2 through R7
network. Surge protection for the
regulator is provided by R/, while R8
serves a similar function for the pass
transistor. Resistor R91is a sensing el-
ement used by the regulator to limit
output current to a safe level.

A Type IV power supply is repair-

able, but Atarihasdonea good job of
discouraging anyone from attempt-
ing repairs by packaging it in a per-
manently sealed plastic box similar to
that used for the Type II supply. It
would be very difficult for most Atari
owners to open this case without ir-
reparably damaging it. I had to work
very carefully with a Moto-Tool fit-
ted with an abrasive wheel to get the
photo of the innards shown in Fig.
10. If you get this far and have com-
pleted whatever repairs are required,
you must then figure out how to re-
seal the case. If your incision is rela-
tively clean all around the base, a thin

bead of *‘Super Glue’’ placed around
the exposed cut edge of one case half
will suffice to stick everything back
together again. then apply heavy
pressure to both halves for at least 15
minutes to ensure a good bond.

Once you have gotten to the inside
of a Type IV unit you could look at
the fuse, any of the diodes, the regu-
lar chip, and/or the pass transistor as
the most likely source of trouble. If
you discover a bad transistor, you
can replace it with acommonly avail-
able TIP 3055 device. If the 723 IC is
defective, you’ll have to desolder and
remove it—without damaging the
printed circuit board—before it can
be replaced.

Of all the supplies discussed here,
the Type IV performs most poorly
with regard to meeting its output spe-
cifications. The other types all pro-
duce in excess of one ampere at their
rated voltage under conditions simu-
lating actual use. But the Type IV
doesn’t produce even one full am-
pere. While this apparently doesn’t
hamper operation of the computer, it
does suggest a slimmer reliability
margin in locations where ac line
voltage is subject to fluctuation.

A second point of concern is relat-
ed to the pass transistor used in the
Type IV supply. Any transistor can
failin such a way that it places a short
circuit between the collector and
emitter terminals. If this should oc-
cur and the full 10 volts dc at the col-
lector of the 2SD613 is passed to the

r#
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. +20.0v de 723 PIN VOLTAGES
D'; [ 1=5.68
cs5 2=468
1N4003 C1 -
0.014F <L 10004F 3=5.13
it 25V 4=14.00
5=4.00
I 6=7.10
D3 1 c2 7=0
5A 1N5401 JFA700F 8=0
N7V ac II ELowSStow 16v 9-0.28
+10.0Vde 10=5.68
D4 11=19.40
IN5401 12 =19.40
¢ 13=6.98
14=0
I o
Li}
b2 0.((J:16uF R9
1N4003 2SD613 0.22
» 5%
—[ 2w
NOTES: 8CE ” > +5.12vdc
1. All resistors are 5%, YaW ur.\Iess ngted .otherwise. TRANSISTOR + D5 220F A
2. All voltages measured relative to circuit ground LEAD 1D 1N4003 50V
under no-load conditions. {FRONT VIEW} S GND
3. 2SD613 tead identification is incorrectly screened B
on PC board. =
Fig. 11. Schematic diagram of the Type IV power supply.

Atari XL/XE Power Supply Characteristics

Characteristic Il v
Aesthetic appeal superb rotten nice SO-50
Interior accessibility easy | impossible easy difficult
Ease of repair easy impossible easy tedious
Output Rated Amperes 1.5 1.5 1.5 1.5
Volts 5.0 5.0 50 50
Measured Amperes 1.44 1.15 1.29 0.93
Volts 4.90 J 4.90 4.9 4.90
Z 8§ 3
gs° ELECTRONICS
25
‘; ,3_ 5 76 N. Broadway, Hicksville, NY 11801
H H § FREE INFORMATION SERVICE
® 4 @| For further information on products, dealers, or literature
o 21 inthisissue, circle the appropriate numbers below. Be sure
g @1 to include your name and address before mailing.
2 8 1 2 3 4 5 6 7 8 9 w0 M 12
» e ® 13 14 15 16 17 18 19 20 21 22 23 24
5 @ 3| 25 26 27 28 29 30 3 32 33 34 35 38
o o~ 92 37 38 39 40 41 42 43 44 45 48 47 48
g 3 49 50 51 52 53 54 55 56 57 58 59 60
8 3 61 62 63 64 65 66 67 88 60 70 771 72
s 2 73 74 75 76 77 78 79 80 81 682 83 84
e - 85 86 8: 88 89 90 91 92 93 94 95 O3
N ": 97 98 99 100 101 102 103 104 105 108 107 108
° s 109 110 111 112 113 114 115 116 117 118 119 120
121 122 123 124 125 126 127 128 129 130 131 132
133 134 135 136 137 138 139 140 141 142 143 144
145 148 147 148 149 150 151 152 153 154 155 158
157 158 159 160 181 182 163 164 185 168 167 168
168 170 171 172 173 174 175 178 177 178 179 180
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computer, it will ‘‘fry’’ your comput-
er. Though such a disastrous condi-
tion is unlikely to occur, the possibil-
ity does exist.

In Conclusion

By now, you should know what type
of power supply your Atari XL or XE
computer has, what its circuitry
looks like, whether or not it’s repair-
able, and the supply’s advantages
and disadvantages. In the Table is a
summary of the major features of the
different power supplies we’ve dis-
cussed and a comparison of output
specifications versus actually mea-
sured test conditions. Despite the
wide variation in ability to meet their
full output specifications, all four
types of supplies do a good job of de-
livering the ‘‘juice’’ to your comput-
er. They also appear to be fairly rug-
ged and reliable in normal use. Hope-
fully, you’ll never have occasion to
put the material contained in this ar-
ticle to use. ME
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Project

A Smoke Alarm Inhibitor

Silences a smoke detector for a predetermined period
of time when a false alarm occurs and then
automatically rearms the detector thereafter

By Sally Benevento
& John Benevento

or a smoke alarm to sound an
F early alert, it must be located

near potential fire hazards,
such as in a kitchen or near a fireplace.
But it’s just such locations that are
prone to causing the detector to sound
false alarms. Disconnecting the bat-
tery from the detector when condi-
tions are ripe for activating a false
alarm to be sounded is risky because
you might not remember to reconnect
it later. However, there’s a much safer
way to handle the false-alarm annoy-
ance. The Smoke Alarm Inhibitor de-
scribed here is it!

The Inhibitor lets you push a button
to silence the alarm when false trigger-
ing occurs. The alarm will remain
silenced for a predetermined period of
time, usually in minutes for practical
applications. (A much shorter or
longer time can be selected.) The In-
hibitor circuits gets its power from the
smoke detector’s internal battery but
draws no power until it is activated, so
battery life remains about the same as
it would be without the Inhibitor.

You can install the Inhibitor circuit
inside a smoke detector’s case Or ex-
ternally. In either case, it’s activated
via a remote pushbutton switch within
easy reach. The switch is housed in a
box along with a light-emitting diode

that comes on to inform you that the
Inhibitor has been activated and that
the alarm won’t sound, even in the
presence of dense smoke, until the
countdown cycle has been completed.

About tha Circuit

Three important design considera-
tions are met with the Inhibitor cir-
cuit. First and most important, all the
functions of the original smoke detec-
tor are unmodified. Therefore, the
smoke detector defaults to its original
operating condition. Next, the In-
hibitor circuit in standby draws no
power from the smoke detector’s bat-
tery. Finally, the circuit is small
enough to nestle inside the average

Fig. 1. Complete schematic diagram of the project. The circuit can mount either inside the smoke detector or in a

separate box, as explained in text.

14
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6  xR2242 3
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PARTS LIST

Semiconductors

D1—1N4001 rectifier diode

IC1—XR2242CP (Exar)

LEDI1—Panel-mount light-emitting diode
or standard light-emitting diode with
panel holder

Q1,Q2—2N3906 transistor

Capacitors

C1,C2—15-uF, 35-volt tantalum capaci-
tor (see text for selecting C2 value)

Resistors (V4 -watt, 10% tolerance)

R1-100,000 ohms

R2—18,000 ohms

R3—470,000 ohms (see text)

R4—56,000 ohms

R5—10,000 ohms

R6—91 ohms

R7—560 ohms

Miscellaneous

K1—Miniature DIP relay (Magnecraft
No. W172DIP-2 or equivalent)

S1—Spst  normally-open pushbutton
switch.
Printed-curcit board or perforated
board with soldering hardware; suitable
enclosure (see text); sockets for IC1 and
K1:(optional); hot-melt glue, silicon
adheswe or foam mounting tape (see
text), 3-conductor cable (preferably
color-coded); hookup wire; machine
harc{\%g:\re; solder; etc.

H 00000

i

—-l"""O

See text I—

and Fig 3

O—— RH —O O— R3 —0O

0— R2 —o0
o—C2—0
o0— R1—0
o—Cl—o

a
o—— R4 —o0

[
|

smoke detector or in a remote
switchbox.

At the heart of the Inhibitor ¢ircuit
is Exar’s XR2242 long-range timer,
identified as /C/ in Fig. 1. This device
is a modified 555 timer IC with an in-
ternal divide-by-128 divider. This
combination timer/divider chain al-
lows you to select from a wide range of
timing cycles. A period of 15 minutes
is obtained with the values shown for
frequency determining elements R3
and C2. The period formula is: Period
= 128RC, where Risinohmsand Cis
in farads. Using the values shown for
R3and and C2in the formula, we ob-
tain Period = 128 x 470, 000 ohms
x 0.000015 farads = 902.4 seconds.
Dividing by 60 seconds, we obtain a
15.04-minute figure for period.

With the XR2242 chip, you can use
resistor and capacitor values ranging

Fig. 2. Actual-size etching-and-drilling guide (at left) and components-

placement/orientation diagram (at right).

from 1000 ohms to 10 megohms and
0.001 to 1000 microfarads, respective-
ly, to obtain periods ranging from a
fractions of a second to many hours.
However, you will be safest with
values that yield a timing period in the
range from 10to 30 minutes in a criti-
cal application like smoke detection.

Applying a positive-going trigger
pulse through S/ and the R1/CI net-
work to pin 6 of ICI initiates a timing
cycle. In appproximately 100 millisec-
onds, the voltage on pin 6 of ICI rises

to trigger the timer. At the same time,
K1 energizes through the Darlington
arrangement of Q/ and Q2 and re-
mains energized for the entire timing
cycle. The contacts of K7 at pins 1 and
7 of the miniature relay apply V. to
the Inhibitor circuit when S/ is re-
leased, while the normally-closed cir-
cuit between pins 1 and 14 of IC! in-
terrupt power to the smoke detector.

At the end of the timing cycle, pin 3
of IC1I goes high. This shuts off Q/
and resets the timer. With K7 now de-

Fig. 3. Details for mounting the circuit board inside the smoke detector.
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g Checkout the "1 source
for technical support:

® Valuable, time-saving parts literature
e Nationwide distribution with super-fast delivery
® Highest quality exact replacement parts

O 1F7827 VCR Key ltems Cross 0 1F6870 Cross Reference TV Modules
Reference from Manufacturer's Model to RCA Chassis Vol. 1l — Lists replace-
Numbers to RCA Stock Numbers — ment modules by number and
Covers Magnavox, Panasonic, functions for most recent
Philco, Sylvaniaand color chassis.

l ] 1F6857 RCA Tools, Lubricants and
Service Aids for Video Instruments —
INustrations and descriptions.
RCA offers a wide range of literature highlighting our exact replacement parts.
Each booklet is designed to make your job easier and more profitable. They're
comprehensive and continually updated. Best of all, they're free. So check off
the ones you want to check out. Then send in this coupon/ad today.
1F7297 Fastest Moving VHS VCR Parts Chart — 1F5345 QT Parts List — Quick turnover list of the
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energized, the detector is returned to
normal operation through pins 1 and
14 of the relay.

Power for the Inhibitor circuit can
be from any 4.5-to-15-volt dc source.
If your detector uses a battery rated at
other than 9 volts, you must use a dif-
ferent value for current-limiting re-
sistor R6 for 6-volt dcrelay K 1. Select
a value that limits current through
KI’s coil to no more than the max-
imum specified by the manufacturer.

Light-emitting diode LEDI is op-
tional. It is included here to inform
you that, when lit, the Inhibitor has
been activated. Current through
LEDI is limited to a safe level by drop-
ping resistor R7, whose value has been
selected for a 9-volt battery source. If
you power the Inhibitor from a source
with a lower or higher voltage, you
must change the value of R7 to keep
the current within safe limits.

Diode DI across the relay’s coil
provides a discharge path when K/
deenergizes. It is mandatory to pre-
vent high-voltage spikes induced by
the collapsing field generated by K1’s
coil from damaging the circuit.

Construction

Before you begin construction,
remove the battery from the smoke

Fig. 5. Circuit-board assembly mounted inside smoke detec-
tor (at lower-left, just above battery). Cable at left goes to
external remote LED/switch box.
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Fig. 4. Details for mounting the circuit board in an external box.

detector and break the battery’s
positive (+ ) line by cutting the wire or
circuit-board trace near the power in-
put connection (see Figs. 3 and 4).
Then determine where to install the
Inhibitor’s circuit assembly—inside
the case that houses your smoke detec-
tor or externally in a separate box that
connects to the detector via a cable. It
either case, SI and LED]1 (if used)
must mount in a remote box of their
own. Internal installation is recom-
mended if at all possible because it ob-
viates any remote chance of a break in
the external wiring from defeating the
purpose of the smoke detector.
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Interior mounting of the circuit
board requires as compact a circuit
board assembly as possible. This
means you’ll have to fabricate a
printed-circuit board, using the
actual-size etching-and-drilling guide
shown at the left in Fig. 2. External
mounting in a separate remote box
doesn’t put size restraints on the
circuit-board assembly and lets you
choose perforated-board (with ap-
propriate soldering hardware) wiring.

Use the diagram shown to the right
in Fig. 2 as a wiring guide for the pc
board and as a general layout guide
for perf-board construction. As you

Fig. 6. A 3-conductor cable connects the pushbutton switch
(left) and LED (right) to the circuit-board assembly mounted
inside the smoke detector.
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Fig. 7. Circuit-board assembly, pushbutton switch and LED mounted inside

separate box, with 3-conductor cable connecting them to smoke detector.

install each component on either
board, make sure its value is correct
and that polarization and orientation,
where applicable, match the illustra-
tion in Fig. 2 before soldering it into
place. Use of sockets for ICI and K1 is
optional but recommended, except
where circuit height might prevent in-
ternal mounting.

If you’ve decided to install the
circuit-board assembly inside the
smoke detector’s housing, choose a
location where it won’t interfere with
either the detector’s own circuitry or
the case. After checkout, the board
will be anchored in place with silicone
adhesive, hot-melt glue or another
suitable cement. Figure 5 shows a
typical installation.

Prepare the remote switch box by
drilling mounting holes for S1, LED1
and entry of the 3-conductor cable
that will be used to interconnect the
box and smoke detector. No extra
holes for mounting the board inside
the box (if you choose this approach)
are required, since you’ll mount the
board with foam mounting tape with
adhesive on both sides or a liberal
daub of hot-melt glue or silicone ad-
hesive after checkout.

Drill and deburr the holes and then
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mount the switch and LED in their re-
spective holes and line the remaining
hole with a rubber grommet. Wire
whatever circuitry is inside the box ac-
cording to Fig. 3 or Fig. 4, whichever
applies to your installation. Then pass
the 3-conductor cable through the
rubber grommet, tie a knot in it 3”
from the end inside the box, and con-
nect and solder its leads to the ap-
propriate points. Figure 5 shows de-
tails of a switch/LED arrangement.

If you’ve decided to mount the
circuit-board assembly inside the box,
sandwich the foam tape between the
foil side and the inside surface of the
box (or use a liberal daub of hot-melt
glue or silicon adhesive) after solder-
ing the cable and other wiring to the
appropriate pads. Figure 7 shows da-
tails of the circuit-board/switch/ LED
arrangement.

Select a convenient mounting loca-
tion for the switch box in your kit-
chen, near your fireplace or wherever
false alarms are a problem:. Mount the
box and then determine how long the
3-conductor cable must be, including
all routing, and cut it to length. Con-
nect and solder all conductors to the
appropriate points in the circuit. Re-
check all wiring against Figs. 1

.#

through 4. Once you’re satisfied
everything is okay, reinstall the bat-
tery in the smoke detector.

Checkout and Use

Replace the battery and check out the
smoke detector according to the man-
ufacturer’s instructions. If you obtain
proper operation, push and release the
Inhibitor’s delay switch. The LED, if
used, should immediately come onto
indicate that the Inhibitor has been ac-
tivated and the alarm should silence.
Now wait until the Inhibitor has timed
out and recheck for proper operation
of the smoke detector one more time.

Once the Inhibitor has passed all
tests, you can proceed to final as-
sembly and installation. Secure the
circuit board in place as detailed above
and close up the detector’s case. A
good final step to take is to protect the
3-conductor cable with moulding
wherever it might be prone to damage.

Call or Write
.JnN JAN CRYSTALS

P.0. Box 06017
CRYSTALS Fort Myers

FL 33 -6017
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An Electronic
Remote Doorbell

How to add a second doorbell
in your basement, yard, at poolside

or wherever you need it

By Brad Thompson

f you’re like most of us, you
Iprobably can’t hear your
doorbell when you’re in the base-
ment, attic, garage or yard. After

having missed the postman once too
often while in my basement work-
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shop, I decided to do something
about this. Here’s how I solved the
problem.

About Doorbells

Most modern doorbell circuits are
made up of a step-down transform-
er, a pushbutton switch and a bell,
chimes or a buzzer. The transformer

is permanently wired into the ac line
and delivers about an ampere of cur-
rent at 10 to 20 volts ac. The push-
button is a simple normally-open
switch made from springy brass; the
bell, chime or buzzer is nothing more
than an electromagnet to which is at-
tached a clapper.

Though the doorbell circuit is sim-
ple, attaching a remote bell can be
difficult because of the way the sys-
tem is wired. Connecting a second
bell in series with the first doesn’t
work very well, causing the bells to
buzz rather than ring and/or work
intermittently. Connecting a second
bell in parallel with the first is an im-
provement in terms of operation, but
pulling the additional wires through
walls to where you want the remote
bell to be is a lot of extra work. It
would be much simpler to sample the
current in the bell circuit at the
transformer.

The current in the circuit must be
sampled with as little voltage as pos-
sible. One circuit that does the job
simply and effectivelyis shown in the
schematic diagram. You can build
and install this circuit in just a few
hours, at a cost of $12 or less.

How it Works

Transistor Q! switches on during
positive-going half-cycles of the ac-
line voltage when the doorbell is
pushed. When Q! is conducting, its
collector current flows through pie-
zoelectric buzzer PBI. The 3-kHz
tone generated by the buzzer is mod-
ulated by the 60-Hz line frequency to
produce a cricket-like sound that can
easily be heard over background
noises.

Diode DI prevents QI’s emitter-
base junction from reverse voltage
stress when the ac goes negative. Re-
sistor RI prevents the transistor
from turning on because of leakage
current flowing through the doorbell
circuit resulting from dirt or corro-
sion in the doorbell switch. Effects
on doorbell performance are mini-

Say You Saw It In Modern Electronics




Project

DOORBELL

DOORBELL SWITCH

B1—9-volt battery

D1—1N4000 series rectifier diode

PB1—Piezoelectric buzzer (Radio
Shack No. 273-060 or similar)

Q1—TIP31-B (Texas Instruments),
Radio Shack No. 276-2107 or similar
power transistor

R1—1000-ohm, Va-watt, 5% tolerance
carbon-film resistor

TRANSFORMER —
O Vol S mm——
SV | | SR o s
ac
BREAK EST]
2 X —0 ©
Metal tab
is also
) connected to TB1
Coltector (C)
il
BASE (B} EMITTER (E) 1‘ 1N4001
COLLECTOR
)
BOTTOM VIEW =

PARTS LIST

R2—10,000-ohm, Y4-watt, 5% toler-

ance carbon-film resistor

S1—Spst normally-open pushbutton
switch

TB1—2-contact scréw-type terminal
board

Misc.—Suitable enclosure; 4-lug ter-
minal strip (no lugs grounded);
holder and clip for Bl; machine
hardware; hookup wire; solder; etc.

The schematic diagram of the remote-doorbell circuit. It includes details
for connection into an existing doorbell circuit.

mized because QI’s emitter-base
voltage drop induced by DI subtract
less than 1 volt from normal circuit
potential.

Press-to-test switch S/ and resistor
R2 bypass the bell circuit and pro-
vide an easy way to check battery B1.
Current drain from B/ is a few mi-
croamperes, due to leakage through
QI’'s  collector-emitter  circuit.
Hence, battery life approaches shelf
life. A 9-volt battery is recommend-
ed for maximum life.

Construction

There’s nothing critical about pack-
aging or circuit layout. You can
make substitutions for the compo-
nents specified in the Parts List, but
make sure you use a power transistor
for QI, because its base-emitter
junction must be able to handle up to
1 ampere of current.

When assembling the circuit,
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make sure the collector and metal
mounting tab to which it is electrical-
ly connected are not short-circuited
to the other components.

If you plan to use a two-piece chas-
sis box to house the doorbell repeater
circuit, mount all components on the
front half. Fasten the rear half of the
box to a wall near the doorbell trans-
former. After wiring the circuit on
the front half of the box, carefully
check your wiring. Make certain that
PBI’sred and black leads goto BI +
and QI’s collector, respectively, and
that DI’s cathode lead (nearest the
banded end of the diode’s body) goes
to QI’s base.

When you’re satisfied with your
wiring, press TEST switch SI. This
should cause PBI to sound. When
you release SI, PBI should im-
mediately silence. If you have a
milliammeter, place it in series with
the battery. Releasing SI should
cause the meter’s indication to drop

to 20 microamperes, unless Q/ has
excessive collector-base leakage.

If everything checks out okay, as-
semble the two halves of the chassis
box. Break one wire of the doorbell
circuit as shown in the schematic dia-
gram. Attach the wires to the ter-
minal strip. Caution: Before making
any connections to the doorbell
transformer, measure the voltages at
its terminals. It’s the low-voltage
side that goes to the bell circuit that
you must use. Be careful to avoid
touching the ac-line side.

If you can’t get an assistant to
push the doorbell while you check
the basement repeater, use a piece of
tape to hold the button in. If you
hear no sound from the repeater,
check the external connections.

If you live near a radio or TV sta-
tion or a neighbor with a high-pow-
ered amateur radio transmitter, con-
nect a 0.01-microfarad capacitor
across the external terminals on the
repeater box. This will bypass any r-f
energy picked up on the doorbell
wires and will help prevent prema-
ture exhaustion of the battery.

Those people who live in older
homes whose doorbells are battery
powered can also use the remote
doorbell described here. All you
need do is identify the wire that goes
to the positive terminal of the door-
bell battery and attach it to the ter-
minal on the repeater that goes to the
transistor’s emitter. Install a jumper
wire from the base terminal to the
doorbell battery’s positive terminal
to finish the job. Finally, if you don’t
already have a doorbell, you can re-
wire S/ to TBI and use the repeater
as a doorbell by itself.

In Conclusion

Once you install a remote doorbell
where you can’t hear the main bell,
you’ll soon wonder how you ever got
along without it. Never again will
you miss the postman, a visiting rela-
tive or your neighbor just because
you didn’t hear them “‘ring.”’ WE

lﬂ
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By Tom Bavis

ew, if any cars come with all
Fthe things we would like them

to have. Three common defi-
ciencies are addressed here by solu-
tions that are so simple you’ll prob-
ably be asking yourself, “Why
didn’t I think of that?’’ All of them
are inexpensive (the first one is free)

s

$0 to $10 Car
Modifications

Inexpensive ideas to enhance car stereo, trailer
signal lights and ignition switching

and simple to incorporate into any
vehicle.

Add an “‘Accessory’ Switch
Most foreign-car makers do not pro-
vide an ‘‘accessory’’ position on the
ignition switch as U.S. car makers
do. This can lead to problems. For
example, if the car’s radio, generally
wired directly to the battery, is left
on overnight, the battery can be run
down. Also, if the radio isn’t
switched on and off with the igni-

_F_EEELE{%‘

L

tion, its power switch/volume con-
trol gets a lot of extra wear.

There is a way to add that missing

accessory switch for just the cost of a

length of tape. I wired my car radio_]_J
as shownin Fig. 1to switch on when- |
ever the key is in the ignition switch.
To find out if your foreign car’s the
same as shown, unplug the key warn-
ing buzzer and check its socket with a
12-volt bulb or a voltmeter. The bulb
should light or the meter should reg-
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Projects

P/O ignition
switch
+ battery (__c/o—I—) Yggieoto
(4 Key warning
buzzer
’ -[= Door switch

Fig. 1. An “‘accessory’’ switch circuit
for the price of a piece of tape.

ister 12 volts only when the key is in

the ignition switch.
| If you obtain the proper indica-
' tion, simply splice the red (‘‘hot’’)
wire from your radio to the wire be-
tween the ignition switch and buzzer,
as shown. Completely insulate the
connection with electrical tape, and
you’re done. One final thought: if
your radio doesn’t have an in-line
fuse, it’s a good idea to add one. A
melted wiring harness isn’t pretty.

You should be able to perform this

modification in an hour or less.

Center-Channel Stereo
Although many people buy new cars

with factory sound systems, there are
still plenty of people who prefer to
install their own. In doing so, the
speaker mounted in the dashboard
normally isn’t used in stereo setups
and is usually left unconnected.
However, it can be used as a center-
channel driver, as shown in Fig. 2, to
give better sound.

Ideally, the center-channel speak-
er should be 4 ohms if your other
speakers are 8 ohms, or 2 ohms when
used with 4-ohm speakers. Since you
aren’t likely to have this combina-
tion, Fig. 2 shows a resistor for vol-
ume balancing purposes. The value
of this resistor is about 3.3 ohms for
4-ohm speakers and 6.8 ohms for
8-ohm speakers. If you want to get
fancy, a power-type potentiometer
can be used (a ‘‘fader’’ control is
ideal for this purpose).

One side effect of this modifica-
tion is increased perceptible separa-
tion between the left and right chan-
nels, since some of signal from each
channel is dropped across the center
speaker and is applied to the op-
posite channel out-of-phase. If this

bothers you, install a capacitor
across the center-channel speaker, as
shown. A 50-microfarad capacitor is
about right. This limits the center
channel to only the less-directional
low frequencies and gives the left and
right channels a slight emphasis on
the more directional middle and
higher frequencies. Since you’re un-
likely to find a nonpolarized
50-microfarad capacitor, you can
use two electrolytic capacitors con-
nected back to back, as illustrated.

Phasing of the speakers is critical
in this arrangement. If the speakers
don’t have polarity markings (usual-
ly a ““+” or red dot identifying the
“‘hot’’ terminal), you can determine
polarity with the help of a flashlight
cell. Connect the cell across each
speaker’s terminals and observe the
direction of cone movement with
respect to battery hookup. The
“hot’’ terminal is the one to which
the cell’s + contact is attached when
the cone moves out.

(Continued on page 87)

Left FROM RADIO Right Righ ¢
output output LI |
RIGHT
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Fig. 2. Use this schematic to add a center-channel speaker ﬂJ' e
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Fig. 3. This circuit provides satisfactory brake/turn lights we”: « 4
when you tow older trailers with newer cars.
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How to See Near-Infrared Radiation

By Forrest M. Mims II

Experimenters who are not equipped with
the apparatus necessary to visualize the in-
visible radiation emitted by near-infrared-
emitting diodes and lasers have, never-
theless, been quite successful at using such
diodes for communications, remote con-
trol, intrusion alarms and object detection.
Of course, as radio so aptly illustrates, the
inabilify to visualize electromagnetic
radiation does not preclude its use. Still,
the application of invisible radiation is
greatly enhanced by the ability to visualize
the radiation pattern produced by such
radiation.

Several means are available for visualiz-
ing invisible infrared beams. They include
electronic image converters, liquid-crystal
screens, and infrared-sensitive phosphors.
Each will be explained here. First, it’s im-
portant to discuss the nature of near-
infrared radiation.

Near-Infrared Radiation

Near-infrared radiation falls just beyond

Fig. 1. Spectral sensitivity of the normal human eye.

the visible red portion of the optical spec-
trum. Because of the amazing sensitivity of
the human eye, the border between visible
red light and invisible near-infrared is fuz-
zy. Figure | shows the spectral response of
the rod and cone cells in the human eye.
Peak sensitivity of the cone occurs in the
green at 550 nanometers. According to an
intentional standard, 1 watt of green light
at 550 nm is equivalent to 680 lumens.
Specifying the minimum and maximum
wavelength sensitivity of the eye is con-
siderably less precise. For instance, though
most textbooks simply give the maximum
wavelength sensitivity as 720 or so
nanometers, the sensitivity of the eye can-
not be defined with such sharpness. In-
stead of decreasing abruptly, the eye’s sen-
sitivity falls gradually. Thus, at 700 nm,
the normal eyehas a sensitivity only about
one-thousandth of that at 550 nm. At 750
nm, sensitivity is 0.0001 of that at 550 nm.
When compared to the eye’s response to
green light, these sensitivity levels are cer-
tainly very low. Nevertheless, a person
with normal red vision can easily see a
source emitting at 750 nm. What’s more,
if the source is sufficiently intense, it is

even possible to see sources that emit in the
vicinity of 900 nm. This is fascinating,
since sources at this wavelength have
almost always been considered totally in-
visible to the naked eye.

You can test the response of your eyes to
near-infrared radiation by looking at an
880-nm AlGaAs infrared-emitting diode
driven at or near its maximum current level
(usually 50 or 100 mA). If you have normal
red vision and if the background light is
subdued, you should see a dull-red glow
emerging from the LED’s lens. Since this
LED, like all such devices, does not emit
radiation having a narrow spectral peak,
the eye responds more readily to the
shorter wavelengths within the beam.
Nevertheless, since the emission from
880-nm AlGaAs emitters is negligible at
800 nm, it is obvious that the eye can re-
spond to radiation beyond this point.

Itis highly unlikely that you can see the
emission from a 940-nm GaAs:Si emitter
operating at the same power as an 880-nm
emitter. That’s because the sensitivity of
the eye at 940 nm is at least two decades less
than that at 880 nm.

Figure 2 is an extension of the standard

Fig. 2. The near-infrared sensitivity of the human eye.
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human eye spectral response curve that
shows the normal eye’s response to near-
infrared. Though this curve shows that the
eye can respond to wavelengths beyond
1,000 nm, it is important to keep in mind
that the power level of light at this
wavelength that is necessary to elicit a
visual response is very likely high enough
to damage the retina! Therefore, it is im-
portant to avoid staring into the beam of,
for instance, a 1,060-nm laser (such as
neodymium-doped YAG or glass) in hopes
of “‘seeing’’ the beam. Such lasers can easi-
ly produce permanent retinal damage and
even bloody lesions within the eye.

Liquid Crystals

Cholesteric liquid crystals are greasy
substances in which the constituent mole-
cules are in the form of helixes. As the tem-
perature of the material is altered, the helix
expands or contracts accordingly. The dis-
tance between adjacent twists of the mole-
cules generally matches the wavelength
range of visible light. Therefore, the
crystal will selectively reflect specific
wavelengths. As the temperature of the
material changes, the reflected wave-
lengths change. Thus a crystal can be pre-
pared that will reflect blue light when its
temperature is cool and red light when its
temperature is warm.

Liquid crystals are available as encap-
sulated spheres affixed to sheets of plastic.
The plastic is generally given a black
background to improve contrast, causing
the colors reflected by the crystal to appear
more vivid.

A beam of visible or near-infrared ra-
diation of sufficient power will cause the
portion of a liquid crystal screen it il-
luminates to become slightly warmer than
the surrounding areas. Therefore, the
beam pattern will be indicated by a region
having a different color than the re-
mainder of the screen. Since the liquid
crystal will readily respond to ambient
temperature changes, it is usually neces-
sary to stabilize the temperature of the
material to visualize an infrared beam.

I have used this method to observe the
infrared beams emitted by various lasers,
LEDs, and flashlights. You can salvage
small pieces of liquid-crystal material from
novelties and skin thermometers. Sheets of
liquid-crystal material having various

WAVELERGTH (hwm)

:@ 100

~ 8ot

)-

'_ bo [

2 4ot

-

n 20 F

2

w

v 350 Yoo 450 500 550

00O

Fig. 3. Excitation sensitivity of Kodak (solid) and Quantex (dashéd) phosphors.

temperature-sensitivity ranges are avail-
able from Edmund Scientific. (See the
company’s catalog for details about prices
and temperature ranges.)

Infrared-Sensititive Phosphors

Certain rare-earth compounds emit a visi-
ble glow when exposed to near-infrared ra-
diation. Some such phosphors respond di-
rectly, while others must first be
“‘charged”’ by visible light before being il-
luminated by near-infrared. Infrared-sen-
sitive phosphors can be used to visualize
infrared beam patterns if the material is
first applied to a flat card.

Two suppliers of near-infrared-sensitive
phosphor cards are Kodak and Quantex
Corp. After being charged by visible light
for a few seconds, these cards emit an
orange glow where they are illuminated by
a near-infrared beam. Eventually, the
phosphor will stop glowing, and the card

will have to be recharged by another ex-
posure to visible light.

Kodak’s phosphor appears off-white
when viewed in ordinary room light, while
Quantex’s appears tan. Nevertheless, from
the data sheets supplied by both com-
panies, the properties of the phosphor
cards made by both companies are very
similar. Figure 3 shows the excitation sen-
sitivity of the phosphor cards available
from both companies. From these curves
it is apparent that blue or green light is re-
quired to charge these phosphors.

Figure 4 shows the sensitivity of these
phosphors to near-infrared radiation. The
response of the material peaks at slightly
beyond 1,000 nm, and the relative re-
sponse at 880 nm, the wavelength of high-
power ALGaAs LEDs, is nearly 60 per-
cent. Overall sensitivity ranges from 700
nm to 1,300 nm.

Figure 5 shows the spectral emission of
the two phosphors. Note that the emission

Fig. 4. Infrared sensitivity of Kodak (solid) and Quantex (dashed) phosphors.
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of both cards peaks in the orange region of
the spectrum. Incidentally, it isimportant
to note that the vertical scales of the two
curves compare relative, not absolute, sen-
sitivity. The Quantex phosphor appears
considerably brighter than the Kodak
phosphor when both are illuminated by
the same level of near-infrared radiation.

Two kinds of infrared-sensitive cards
are available from Quantex and Kodak.
The standard card is formed by sandwich-
ing between two sheets of clear plastic a
white paper card coated on one side with
phosphor. A transmission card is also
available. This card consists of phosphor
sealed between two layers of clear plastic
to permit the cross-section of an infrared
beam to be viewed or photographed by ob-
serving the orange pattern on the back side
of the card.

Kodak sells phosphor cards ranging in
size from 2"x2" ($24) to 20"x24"
($1,220). Both standard and transmissive
cards are available. Kodak also sellsan IR
Phosphor Stick (38) that has a % ” square
of phosphor at one end; minimum order,
however, is $35. For more information, re-
quest Publication U-70 from Eastman
Kodak’s Special Product Sales Division.

Quantex sells a standard card with an
active region 2” square ($19.95). Other
sizes and transmission cards are also
available. These cards use a phosphor that
glows much brighter than that used in the
Kodak products. Under development is a
card that glows blue, rather than orange,
inresponse to near infrared. The company
has a minimum order of $30.

To avoid the minimum order require-
ments imposed by Kodak and Quantex,
you can purchase a single high-brightness
Quantex card with a2 "square active area
from Edmund Scientific Company (Cat.
No. F35,887) for $19.95 plus $3.95 postage
and handling.

Standard phosphor cards are very han-
dy for making a quick check of the opera-
tion of infrared remote-control transmit-
ters, optical-fiber systems, and other ap-
plications in which infrared-emitting di-
odes or lasers are used. Transmission cards
are especially useful for observing and
photographing beam patterns from infra-
red-emitting diodes.

I always keep an infrared-sensitive
phosphor card handy to check the opera-
tion and the beam pattern of various in-
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Fig. 5. Spectral emission of Kodak (solid) and Quantex (dashed) phosphors.

frared-emitting devices. It’s even possible
to focus the lens of an infrared voice or
tone transmitter while watching the orange
pattern on a phosphor card.

Infrared-phosphor cards have other ap-
plications as well. For instance, a small
infrared-sensitive card will permit a
cadmium-sulfide photoresistive cell, which
has a peak spectral response in the green
portion of the spectrum, to respond to
near-infrared radiation.

Figure 6 shows a simple arrangement I
used a verify this application. In opera-
tion, the 555 functions as an oscillator

whose frequency is determined by the re-
sistance of a CdS cell and CI. Near-in-
frared striking a charged phosphor card
stimulates the emission of orange light
which, in turn, reduces the resistance of
the CdS cell and increases the frequency of
the tone generated by the oscillator. Since
the CdS cell is very sensitive to visible light
for this application to work, the detector
must be shielded from ambient light by a
near-infrared filter or must be operated in
darkness.

A test version of the circuit in Fig. 6 pro-
duced very noticeable changes in the fre-

Fig. 6. A simple near-infrared-sensitive audio oscillator.
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Fig. 7. An ultra-simple phosphor-card near-infrared viewer.

quency of the output tone when the phos-
phor card was exposed to near-infrared.
The circuit even responded to the near-
infrared from a pulsed-LED tone trans-
mitter. These results indicate that many
other standard photoresistor circuits can
now be modified to detect near-infrared
radiation. Of course, a means will be re-
quired for recharging the phosphor card
after it is discharged.

It has been proposed that infrared-
sensitive phosphors might form the basis
for an optical memory. A fully-charged
phosphor will retain the ability to respond
to near-infrared for several months or
more. Information could be saved on a
phosphor substrate by either of two

means. In one, an entire phosphor
substrate would be charged with blue light
and then data would be stored by selective-
ly illuminating small regions of the
phosphor with near-infrared until the op-
tical charge in those regions was removed.
The data would be read out by briefly
bathing the substrate with near-infrared,
thereby revealing patterns of dark regions
denoting data.

In a second method, the entire phosphor
substrate would be ‘‘erased’’ by exposing
it to near-infrared. Data would then be
stored by illuminating the phosphor with
patterns of blue light. As in the first
method, the data would be read out by
bathing the substrate with near-infrared,

Fig. 8. A single-stage infrared image-converter tube.
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thereby revealing data as patterns of glow-
ing orange dots.

The emission form Quantex’s card is so
sensitive it is possible to-assemble a crude
image converter from a transmission card
and some lenses. Figure 7 is an outline view
of the setup I used to verify this applica-
tion. With this arrangement, it was possi-
ble to view bright infrared sources in a
dark room. However, it was not possible
to see objects illuminated by a near-
infrared source. For that application, an
electronic image-conversion system is
required.

Electronic Image Converters

Electronic image converters include
image-conversion tubes and various kinds
of electron-tube and solid-state television
cameras. The earliest and still one of the
most important such devices is the hand-
held image converter. Figure 8 is an outline
view of a single-stage electrostatic tube us-
ed in advanced viewers of this type. This
tube is considered advanced because it uses
fiber-optic faceplates toimprove the reso-
lution at the infrared-sensitive photo-
cathode and the phosphor viewing screen.

In operation, near-infrared radiation is
imaged by a lens onto the face of a
photoemissive cathode at ground poten-
tial. Electrons driven from the cathode by
the impinging infrared are attracted to a
circular anode electrode at the opposite
end of the tube having a positive potential
of from 12,000 to 20,000 volts. A central-
ly located ring eletrode through which the
electron beam passes is charged at an in-
termediate potential. This focuses the elec-
trons into a beam that forms an electron
replica of the infrared image on the
cathode. A phosphor screen inside the
anode transforms this pattern into a visi-
ble image.

Several companies sell handheld image-
conversion systems complete with an im-
age tube and a self-contained high-voltage
power supply. One of the cheapest is the
SPL-338-20 Infra Red Viewer available for
$220 from John J. Meshna Jr., Inc. (19
Allerton Street, Lynn, MA 01904). A stur-
dier model with built-in battery receptacle
is the Cat. No. F31,074 FJW Find-R-
Scope for $945.95 from Edmund Scien-
tific. Handheld image converters are also
made by Electrophysics Corp.
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The fiber-optic faceplate version of the
basic image tube described above can be
cascaded into two or three stages to pro-
vide a high degree of light amplification.
Cascaded image tubes are called image in-
tensifiers. Depending on the type of
photoemissive material they employ, they
can be used to amplify either visible or
near-infrared. When used to amplify visi-
ble light, they are sometimes call ‘‘starlight
scopes.”” No matter what they are called,

emerge through both faces of the plate, are
lined with a photoemissive film. An in-
coming photon will release a single elec-
tron which will travel down the capillary
toward a positively charged anode. Along
the way, the electron will bounce against
the sides of the capillary, thereby trigger-
ing release of additional electrons. The
result is that a single photon entering one
end of a capillary stimulates a shower of
photons at the other end. These electrons

they are very expensive, generally selling
for at least several thousand dollars.

A new generation of image intensifiers
requires only a single stage in which the ac-
tive component is a disk containing
thousands of microscopic, parallel
capillaries, each having a diameter of on-
ly 10 micrometers. The disk is called a
microchannel plate. The capillaries, which

strike a phosphor screen and produce an
image representative of the infrared pat-
tern imaged on the surface of the plate.
If you cannot afford an infrared-image
converter like those described thus far, you
may already have a suitable substitute if
you have a video camera and monitor,
Silicon photodetectors respond well to
near-infrared radiation. Therefore, it

SUBSCRIBE TO

Wl E2ocs

Now you can reach out every month and learn about the latest innovations in
consumer electronics and personal computers—what’s new, how products and
circuits work, and what leading authorities think of them.

*Stereo *Video *Home & Car Electronics
*Test Instruments *Circuitry & Devices *Servicing
*Personal Computers *Communications *Construction Projects

In every issue, authors lucidly explain how exciting, new electronics ideas are
applied . . . issue forthright buying counsel . . . present complete plans to build
electronic devices to enhance products, even unique ones that are not yet being sold
in the marketplace.

Feature articles, tutorials, and construction projects are the hallmarks of
MODERN ELECTRONICS, the monthly magazine for electronics and computer
enthusiasts. Covering the entire spectrum of these fields, you’ll gather insights in
every important area to help you make buying decisions for work and play purposes
. . . improve performance of your present equipment . . . increase your electronics
competence . . . and add to your practical and intellectual knowledge of electronics
and computers.

To be sure you get this valuable information delivered to you regularly, and share
the experiences of our writers and editors—Forrest Mims, Len Feldman, Stan
Prentiss, Charles Rubenstein, Don Lancaster, and many others—you can subscribe
to MODERN ELECTRONICS today.

Just fill out the coupon and mail with your check, money order, or credit card

information (Visa or MasterCard) to enter your subscription. Do it today to ensure
earliest delivery!

MODERN ELECTRONICS

76 North Broadway, Hicksville, NY 11801

Piease send me Modern Electronics for || 2 Years | Year

Name

Street 2 Years(2dissues). ... ... 431,00
City 1 Year (12 issues). .. .. .. $16.970]
State Zip

Payment Enclosed $

Charge My Order To:

1T II11]

My account number is:
[] MasterCard

1 visa CI LI TITTT]

70 / MODERN ELECTRONICS / May 1986

should come as no surprise that silicon
vidicons and silicon-array cameras can be
used in conjunction with a conventional
television monitor to transform invisible 3
infrared into a visible image. Conventional
vidicons and TV tubes having an extended-
red response can also respond to near-
infrared radiation. *

Lasers and Infrared-Viewers

If you plan to use any of the devices
described in this column to view the near-
infrared emission from a laser, to avoid the
possibility of serious eye damage you must w
follow these precautions:

(1.) Because plastic surface of phosphor
cards and liquid-crystal screens can reflect
laser radiation into your eyes, always at-
tenuate the beam or use protective
eyewear.

(2.) Never view a laser beam straight on
through a transmissive infrared-sensitive
phosphor card.

(3.) Never view a laser beam straight on
through an image converter tube. Instead,
use the tube to observe the pattern the
beam forms on the non-glossy paper.

Be sure to follow these and any addi-
tional safety precautions provided by
manufacturers of near-infrared viewing
devices. For additional information about
laser safety, see ‘‘Performance Standards
for Laser Products”’ bulletin No. 21 CFR
1040 from the National Center for Devices
and Radiological Health. Also see ‘““ANSI
Standard for the Safe Use of Lasers’’ pub-
lished by and available from the American
National Standards Institute. ME

Names and Addresses

American National Standards Institute

1430 Broadway

New York, NY 10018

Eastman Kodak Co.

Special Product Sales
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Edmund Scientific Co.
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John J. Meshna Jr., Inc.
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National Center for Devices and
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W HARDWARE HACKER |/

Sources of information on wire, the SCSI Standard,
testing and interfacing of RS-232C serial data

By Don Lancaster

The main feature of this month’s column
discusses what anyone interested in com-
puters and digital interfacing should
know about the so-called RS-232C serial
interface standards. But first a timely
word about where you can get informa-
tion on wire.

Where can I get tech details
on wire and cable?

Check out the new Master Catalog 885 by
Belden. This beauty has a technical infor-
mation section that gives you lots of de-
tails on solid and stranded magnet wire,
details on all the major coaxial cable
types, and charts of cable current capaci-
ties. Best of all is a list of some 54 ap
notes and tech bulletins available free.

Of particular interest to Modern Elec-
tronics hardware hackers should be its
bulletins on soldering (T/8-13), coax se-
lection (T/8-24), and hi-fi cables
(T/8-31). As always, you should make
letterhead requests or direct telephone
inquiries.

Speaking of wire in general, one of the
best sources I have found for bread-
boarding jumpers is the Squires Elec-
tronics BK-1 wire kit. It’s a steal at $9.95.
Squires also sells such things as shrink
tubing and precut wirewrap wire.

What is an SCSI interface?

SCSI stands for ‘‘Small Computer Stan-
dard Interface.” This is an emerging
standard way of connecting hard disks
and streaming tape backup systems to
personal computers. Since the SCSI or
“‘scuzzy,”” interface is very good at rapid-
ly transferring large amounts of data,
you’ll shortly see its use for such things as
laser printers, image processing, docu-
ment scanners, CD disks, and graphics
workstations.

Much of the new interest in this stan-
dard centers on the new SCSI interface in
the Macintosh Plus by Apple Computer.
SCSI interfaces for the Apple Ile and Ilc
should also be available shortly.

+12 V!

+3V

-3V

u1u
-12V

Fig. 1. The RS-232C signal levels.

The SCSI interface is fully document-
ed in ANSC X3719.2 SCSI Specification,
available for $20 from CBEMA.

For magic chips that make SCSI go,
check into the WD33C92/3 from West-
ern Digital. WD also has lots of data
sheets, ap notes, and listings available.

What is an RS-232C interface?

Who in their right mind would ever inter-
connect computers and peripherals with
an interface that (a) uses weird supply
voltages; (b) requires cumbersome and
expensive connectors of too many pins;
(c) is error prone; (d) works only over
limited distances, (e) provides zero safety
or current loop isolation; (f) is lousy at
networking; and (g) is both very difficult
to use and complex to debug? The an-
swer, unfortunately, is just about every-
body who uses a computer.

RS-232C is far and away the most
common way of connecting a personal
computer to a printer, plotter or modem.
The DB-25 connectors used are now seen
everywhere. Even older dot-matrix print-
ers are pretty much being forced into seri-
al RS-232C communications.

The ““lets go serial’’ mania began when
personal computer manufacturers dis-
covered they could get FCC certification
far easier with a stock and slow serial in-
terface than with a fast parallel one.

At any rate, RS-232C is a standard,
and incredibly awful, way of connecting
computers and peripherals together. As
many as 25 lines may be needed for a sin-
gle serial interface.

Let’s look at the key concepts of

RS-232C. The data communication is
asynchronous, meaning that any amount
of time can go by between character or
data transmissions. Each character or
data word sent consists of a start bit, sev-
en or eight data bits, an optional and sel-
dom-used parity bit, and finally one or
two stop bits.

Only seven data bits are needed to send
a character, while eight are needed for an
8-bit data byte. Alternately, an 8-bit data
byte can be broken up into a hex ASCII
pair of characters that can be sent as two
successive 7-bit characters. The Laser-
writer uses this latter route, nicely letting
you shove pictures and images through
any old word processor. And nastily tak-
ing twice as long to send the characters
over the interface.

Check back into last month’s ‘‘Hard-
ware Hacker’’ to see how these bits are
generated and received using hardware
or software UARTS.

Character transmission rate is set by
the baud rate, which in turn sets the speed
at which the bits go flying over the inter-
face. Standard baud rates are 300 or 1200
for modems, 300 or 9600 for printers.

Note that many personal computers
cannot scroll their screens faster than
1200 baud. The number of characters per
second is roughly equal to one-tenth the
baud rate. Thus, 300 baud translates to
approximately 30 characters per second.

Figure 1 shows the transmitted voltage
levels. A logic zero is anything from +3
to +12 volts. A logic one is anything
from —3 to — 12 volts. Note that this
negative logic is ‘‘upside down’’ from
what you might expect. From —3to +3
volts is usually assumed to be noise.

Figure 2 shows the most important and
most-often-used RS-232C pins and what
they do.

There are two ground lines, the signal
ground on pin 7, and the separate safety
ground on pin 1. While the signal ground
is always used, it is very important to pre-
vent any ground loop currents or system
noise from going over this line.

Pin 2 is the data-out line, while pin 3 is
the data-in line, referenced to the host
computer.

Now the fun begins. If you are driving
a modem, then pin 2 at the host connects

M
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RS-232-C

PINOUTS

[ 4|READY TO SEND

5|CLEAR TO SEND | 6[DATA SET READY |

Tells peripheral that
host is ready.

Used for a two-way
handshake.

(High = OK to Send)

| 3| RECEIVED DATA

Data sent TO the host
FROM peripheral. Pins

High = "0" or "mark”
Low = "1" or "space”

[ 2] TRANSMITTED DATA |

Data sent FROM host
TO peripheral.

Pins 2 and 3 should be
crossed for printers;
uncrossed for modems.

| 1]SAFETY GROUND }—

Ties frame of host to
frame of peripheral.
Should NOT be used as
signal ground because.
of noise problems.

1

(Shown as male
pins, cable end)

Stops host from
sending characters.

Used for a two-way
handshake.

(High = OK to Send)

kL-O- O 0O0O0O0

&:i'u'é'u'

OO0OO0O003O0OO0OO0O0O0

Stops host from
sending characters.
Tells when peripheral
is active and ready.
(High = OK to Send)

— 7] SIGNAL GROUND |
Return path for data
and handshaking signals.

Any other currents may
cause problems.

—1 8] CARRIER DETECT |
Stops host from
sending characters.

Becomes active when
far modem answers.

(High = OK to Send)

—20] TERMINAL READY |
Stops host from
sending characters.

Often used as a
"printer busy” signal.

(High = OK to Send)

13

14

Fig. 2. These are the most-often-used RS-232C connector pinouts.

to pin 2 at the modem. Pin 3 at the host
connects to pin 3 at the modem. On the
other hand, if you are connecting to a
printer or peripheral with some smarts,
then pin 2 at the host must connect to pin
3 at the peripheral, and vice versa.

So, sometimes you have to cross the
data path to get both ends speaking to
each other. Data path crossing can be
done inside the cable (watch this detail
very carefully!) by DIP switches or with
port configuration blocks. The rule is:
modems do not cross; printers cross once
and only once.

Pins 4 (Ready To Send) and 5 (Clear to

Send) are not used too often, but they
give you a secondary way of handshak-
ing. As before, these pins do not cross
with modems and do cross with printers
that use these lines.

Pin 6 is an output signal from the host
called I/0 Ready. This one tells the print-
er or whatever that the computer is run-
ning and ready to either send or receive
data. Pin 8 is called the Carrier Detect. It
is intended mostly for modem use, when-
ever the modem wants to tell the comput-
er that it found the necessary tones on the
phone line to start communication.

4 Finally, pin 20 is the very important

Data Terminal Ready line, otherwise
known as the printer busy line. The print-
er uses this line to stop characters or data
being sent whenever it already has more
data than it can use. It is this line that is
supposed to stop transmission whenever
a printer’s buffer is full.

Unfortunately, there is no standard
rule of how many pins are used which
way. Some printers can live with only
four wires, namely signal ground, trans-
mitted data, received data, and printer
busy. Other times, all 25 of the pins end
up in use doing exotic things.

One baseline rule for printers is to:
cross 2 and 3; cross 4 and 5; and jumper
6, 8, and 20 together. But there are many
other variations and possibilities.

There’s a gadget called a modem elimi-
nator that can plug between two RS-232
cables to let two personal computers di-
rectly talk to each other. A null modem
often crosses 2 and 3 and jumpers 6, 8,
and 20. If the null modem has no hand-
shake, pin 20 on each end goes to its own
pin 6 and 8. If the null modem has full
handshaking, then pin 20 on each end
goes to pins 6 and 8 on the opposite end.

Another gadget is the sniffer. A sniffer
may be used to monitor whatever data is
passing over the RS-232C interface,
without interfering in any way with that
data transmission and without any hand-
shaking of any sort. This ties a pair of
connectors together with all lines straight
through. A separate male connector has
only pin 7 tied to the others. Pin 3 of this
connector is switchable to either the main
pin 2 line or pin 3 line. Often a series re-
sistor, say 3000 ohms, is placed in the
sniffer lead to minimize any loading.

What is handshaking ?

Handshaking is any technique that
makes sure a character or a data value
gets used once only. The simplest form of
handshaking is to send out characters or
data so slowly that they can never be
missed. While simple and cheap, this is
often very wasteful of both your time and
that of your personal computer.

For “‘real’’ handshaking, you have the
choice of a direct, or hardwire connec-
tion, or by sending text control com-
mands over the serial interface.

-
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Personal computers have long favored
a direct-wire handshake, often coming
from peripheral to the computer by way
of RS-232C line 20, which is often used as
a “‘printer busy’’ signal.

Dino computers and minicomputers
have traditionally used text character
commands. Note that a hardwire connec-
tion is simple and cheap and can immedi-
ately stop character transmission. On the
other hand, the hardwire busy signal can-
not be routed through a modem or a sat-
ellite link.

One fairly uncommon text control
command handshaking is called ETX/
ACK. Whenever an ETX or hex $03 is
found in a printer’s buffer, an ACK or
hex $06 is sent back to the host computer.
In effect, the computer says ‘‘let me
know when you have gotten so far.”” The
peripheral answers later with “‘I just got
there.”” The computer is ‘‘boss’’ in this
transaction.

The most-used text control commands
are called XON/XOFF, otherwise
known as DC1/DC3. Whenever a printer
buffer gets fairly full, an XOFF com-
mand, or a hex $11 is sent to the comput-
er. The computer stops sending any char-
acters for a while. Meanwhile, the printer
is using up the characters in its internal
buffer. When the printer or other periph-
eral has used up most of the characters
left, it sends an XON command, or a hex
$14. The character stream begins anew.

With XON/XOFF, the printer says to
the computer ‘‘Hey, hold up sending me
stuff for a while.”’ Later on, the printer
says ““OK, I can now use more data.”
The printer is temporarily the ‘‘boss”
with this type of handshaking.

Note that the printer or whatever never
runs out of characters and never has to
stop. On the other hand, a fairly large
buffer is needed for the ‘‘slop’’ at both
ends for continuous character usage.

More and more personal computers
are switching to the XON/XOFTF route.
The Laserwriter laser printer demands
this type of handshaking, as do most mo-
dems. XON/XOFF is directly available
by the Super Serial Card used in an Apple
Ile. Older Aple IIc computers lacked a
ready-to-go XON/XOFF ability, but this
has been cured in the brand new ‘‘3.5
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Fig. 3. Schematic diagram of a typical RS-232C breakout box.

ROM”’ monitor release. See your dealer
for the upgrade details.

How do I service an RS-232
serial data system?

As with most troubleshooting tech-
niques, ‘‘divide and conquer’’ works well
here. The best rule is to attack the big
lumps first!

First, make sure the cables are in fact
connected and routed between the sys-
tems in the way they are intended. Then
check to be sure that pins 2 and 3 are not
crossed for modem use, and are crossed
once and only once for printer use. This
crossing can be done with programming

blocks, slide switches, or physical inter-
changing of cable pins.

Second, make sure that the data rates
and formats are the same at both ends.
Very often, a low initial baud rate of 110
or 150 bits per second is a good starting
point, for it eliminates subtle handshak-
ing problems from your initial setup.
Seven or eight data bits, one or two stop
bits, and no parity are often chosen.
These are sometimes settable with slide
switches, sometimes with system soft-
ware. Repeating, it is extremely impor-
tant that both ends of the system are run-
ning at the same baud rate, have the same
parity, and have the same number of data
and stop bits.

#
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Pocket
logic.

Now available, a full-function pocket-
size DMM with built-in logic probe.

TTL Logic Probe: 20 MHz
Hi/lo/off indications
Detects 25nS pulse widths
hFE (NPN or PNP): 1 range (1000)
DMM: Input Impedance-10 Megohms )
DCV-5 ranges (.2V to 1kV)
ACV-5 ranges ( .2V to 750V )
DCA/ACA-5 ranges ( 200pA
to 2A)
Ohms-8 ranges (200 ohms to
2000 Megohms )
Continuity beeper
Diode check

See one now at your local Beckman
Industrial distributor.
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Fig. 4. An RS-232C interface that needs only a single 5-volt supply.

Do not go beyond step two until such
time as the printer or whateveris trying to
do something. If you get incorrect char-
acters, very often a study of an ASCII
character table can tell you what is really
happening. Pay attention to any pins that
could hold up sending of the characters.

Third, get something sent over the in-
terface so you can handle the more subtle
problems. If the printer is running over
the same line or is double spacing, then.a
“CR after LF” switch or two is set
wrong. If the printer insists on only print-
ing, say 80 columns, when it is a wider
printer, chances are an interface card or

serial interface circuit is throwing in its
own carriage returns where it thinks the
line should end. In the Apple world, a
““[11 80 N’ command will often set the in-
terface to an 80-column line, while a ‘“[I]
255 N’ will often set the interface so wide
that only the output text or the printer
will force its own carriage returns.

At this point, you should get at least a
paragraph or so of correct text or data on
each try.

Fourth, attack the handshaking.
Speed up the baud rate to whatever you
really want, remembering that modems
often have maximum limits of 300 or
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1200 baud, and that few computer
screens can scroll even at a 1200 baud
rate. Very often, 9600 baud is a good
choice for a one-way printer trip, if the
printer is set up to handle this rate.

One sure sign of handshake problems
is when printing is normal for half a page
or more and then gets violently ill. What
has happened is the printer buffer or
whatever overflowed, plowing the works.

Handshaking problems often consist
of a jumper or slide switch not connect-
ing the “‘busy’’ line from the printer or
other peripheral to the ‘‘stop sending”’
line of the interface.

An oscilloscope can be used to solve
any RS-232C problem, but it is both ex-
pensive and usually not capable of moni-
toring all interface lines at the same time.
Instead, a device called a breakout box is
used that can tell you an awful lot in a
hurry. The breakout box goes between an
RS-232C connector and a cable.

Figure 3 shows the typical features of a
breakout box. Two-color light-emitting
diodes will tell you if any line is high or
low. It is important to limit the LED cur-
rent to one milliamp or less so it does not
swamp and overload any signal line. The
extra test points let you connect an oscil-
loscope or voltmeter onto suspect leads.
The jumper blocks let you break the
“‘straight through’ connections and
cross leads, or do whatever to force a
working interface.

One source of breakout boxes,
RS-232C cables, and stuff like this is
Black Box Inc. Their Black Box Catalog
also has lots of useful technical informa-
tion in it.

Show me an RS-232C circuit

You need a line driver to get from regular
logic levels to RS-232C. Similarly, you
need a line receiver to get from the RS-
232C levels back into logic levels compat-
ible with your usual computer circuits.

The usual way to do this was with a
pair of old warhorse chips, the Motorola
MC1488 and MC1489. The 1488 has four
drivers, while the 1489 is a quad receiver.
Motorola has recently upgraded and im-
proved this product into the MC145406,
a single package solution that provides
three drivers and three receivers.
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Both the old and new versions suffer
from aserious flaw. Besides the usual + 5
volts, you also need a + 12-volt and a
—12-volt supply. In today’s modern
computer circuits, it may turn out that
the RS-232C drivers are the only thing
that needs these oddball supply voltages.
Thus, using these chips can add power
supply cost and complexity.

Its Maxim to the rescue. This com-
pany’s stunning new MAX232 chip is a
pair of RS-232C drivers and a pair of re-
ceivers that—get this—works entirely off
a single + 5-volt supply. To do this neat
trick, there is a pair of voltage converter
circuits built into the chip. The first con-
verter doubles the +5 to + 10 volts; the
second one changes the + 10 into — 10
volts. Figure 4 shows how to connect this
exciting new circuit. The cost is under $5
in singles, and you save even more by not
having to mess around with oddball
power supply voltages.

In Parting

I have just freshly reprinted both my
Micro Cookbook, Volume 1 and En-
hancing Your Apple II and Ile, Volume
1, so be sure to write or call if you are in-
terested in picking up either of these.
Remember that this is your column
and you can get free technical assistance
by writing or calling per the box at the
end of this column. At present, I am sev-
eral hundred letters behind, so you will
get the fastest results by calling, rather
than writing. ME

NEED HELP?
Phone or write your Hardware Hacker ques-
tions directly to:

Don Lancaster
Synergetics

Box 809

Thatcher, AZ 85552

(602) 428-4073
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First Impressions: Microsoft’s ‘‘Windows’’
Operating Environment and Quadram’s
QOuadEGA + Enhanced Graphics Adapter Card

By Eric Grevstad

If this column has a bias, it’s a conserva-
tive one based on economy. I’ve praised
old-fashioned 8088 machines as low-cost
workhorses, declared that monochrome
graphics cards eliminate the need for ex-
pensive color monitors, and questioned
the necessity for memory-hogging graph-
ics interfaces, at least with this genera-
tion of hardware.

Every so often, though, I let the gee-
whiz side of me take over. This month’s
products are the most advanced operat-
ing system software you can buy and the
most advanced graphics board to go with
it: Microsoft’s long-awaited Windows
and Quadram’s versatile QuadEGA +.
Not only are they state-of-the-art innova-
tions, they’re bargains. Even when I have
a fling, I don’t lose track of the funda-
mental values.

Beyond the Limits

With Windows (399), I have to revise the
trite phrase above: Microsoft’s operating
environment is past the state of the art, a
step toward the day we all have DOS 5.0
and 10 megabytes of memory. It’s soft-
ware for tomorrow’s hardware and ap-
plications, in that it fully supports only a
few of today’s systems and programs.
Even so, it’s already the best Macintosh
imitation for MS-DOS micros. Digital
Research’s GEM Desktop, never too
healthy, is dead.

Of the three types of video cards Win-.

dows works with, the Color/Graphics
Adapter produces a dull black, white,
and gray display on a color monitor, but
an Enhanced Graphics Adapter or
monochrome Hercules Graphics Card
will put you in bit-mapped heaven, ad-
justing default hues and playing with the
supplied Windows Write and Paint pro-
grams’ typestyles, sizes, and patterns like
the MacWrite and MacPaint imitations
they are. You’ll also want a mouse; Win-
dows works from the keyboard, but re-
quires breezy sequences like Alt, tab, tab,
space, M, release Alt, right arrow, right
arrow, enter.

Quadram’s QuadEGA + emulates four video boards. I used a full-length board for my

January tests, but Quadram said this half card would be shipping by February.

Windows’ centerpiece is the MS-DOS
Executive, whichreplacesthe A orC
prompt with a list of programs and files
available for point-and-shoot selection
like Mac or GEM icons. In the Executive
and Windows applications, pull-down
menus control file handling or choices
such as changing fonts or directories or
clearing an entry.

Besides Write and Paint, the free ap-
plications include a bunch of smaller,
surprisingly likable tools designed for
pop-up or memory-resident use like
those of Borland’s SideKick. There’s a
showy analog clock and a calculator
whose totals can be pasted into an appli-
cation. The Calendar program offers a
daily or monthly view of appointments
and alarms. Notepad, sort of a tiny ver-
sion of Microsoft Word, has simple edit-
ing functions and word wrap for creating
ASCII files.

Terminal is a communications pro-
gram with click-to-change protocol set-
tings for phone or null modem text trans-
fers, though no Xmodem protocol for bi-
nary files. Cardfile is a cute, self-sorting
mini-database. A spooler prints Win-
dows files as a background task. And,
unlike GEM, there’s a Mac-style clip-

board that swaps copies or deleted mater-
ial between programs.

Hitting the Wall

These Microsoft tools use Windows’
standard graphics drivers, which, as
Windows attracts other software com-
panies, will cut today’s confusion of dif-
ferent drivers for different video hard-
ware. Unfortunately, until firms get on
the bandwagon with “‘well-behaved”’
programs using generic DOS and video
channels, the supplied applications and a
handful of others such as dBase II,
R:base 5000, and IBM’s DisplayWrite
and Assistant series are the only ones that
really work in Windows. Others, when
activated, seize the whole screen and van-
ish when you return to the Executive,
freezing instead of running in the
background.

This deprives you of multi-tasking,
and of Windows’ best feature—the fun
of tiling, watching the non-overlapping,
automatically sized and swapped win-
dows created as you shuffle programs be-
tween the active display and the row of
icons at the bottom of the screen. When
RAM runs out, less recently used pro-
grams are bumped to (in declining order

S ———— e e e T e i T
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cal disk drive. culator with the minimum 256K and two $ 2 3 z \_/
Windows does, as one reviewer raved, floppy disks, Windows ran between con- 5 2 g Z z
let you turn programs like WordStar into stant crashes, inactive windows turning 2 f
memory-resident utilities like SideKick. to garbage and half a minute to redraw S
But so do 16K memory partition or the screen after closing a menu. &
switcher utilities, which give more precise If you have an AT or faster compatible 2 >
cut-and-paste control (Windows’ clip- with 640K, a megabyte of expanded 2 3
board can take only full-screen snapshots memory, a hard disk, Enhanced Graph- s (3:,
of applications that don’t fit windows). ics Adapter, and mouse, Windows is <
These limitations are sad because Win- brilliant. For the rest of us, it ranges from s
dows really should do more for the sheer hell to an intriguing toolbox— E
over-180K RAM and 1.2 MB of hard- maybe worth $99 just to play with until - -
disk space it takes. Asis, even with an XT you get your next hardware upgrade, by 5 ;I
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command in my Norton Utilities dis- An Adap tableAdap A g
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DOS and 5.5 seconds when sharing the great: Whenever IBM creates a good
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product, someone follows its standard in
six months with something that costs less
and has more features. The latest exam-
ple is Big Blue’s Enhanced Graphics
Adapter (EGA), rapidly supplanting the
old Color/Graphics Adapter (CGA) as
software companies exploit its more col-
orful palette and sharper resolution. But
the EGA costs $982 in its desirable 256K
configuration.

This sets the stage for the most auda-
cious IBM knockoff yet: a video board
that works like the 256K EGA, the CGA,
the text-only Monochrome Display
Adapter (MDA), and the Hercules
Graphics Card, all in one slot for $595.
It’sthe QuadEGA + , Quadram’s version
of the VEGA card from Video-7 of Mil-
pitas, CA (whose neighbor, Chips and
Technologies Inc., developed the board’s
chameleon graphics chips and licenses

EARN YOUR
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months or less. Students and graduates in ail 50
States and throughout the World. Established
Over 40 Years! Write for free Descriptive Lit-
erature.

COOK’S INSTITUTE
OF ELECTRONICS ENGINEERING
347 RAYMOND ROAD
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JACKSON, MISSISSIPPI 39209
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them to several manufacturers).

Clone owners should ask for a test
drive; my highly compatible Tandy 1200
HD refused to start with the Quad-
EGA + in place, and the Quadram tech
support staffer I called said the company
hadn’t yet compiled a list of machines
that accept the new board. With a bor-
rowed PC, however, the QuadEGA +
worked nicely. DIP switches and atoggle
switch, resettable without opening the
computer’s case, configure its 9-pin con-
nector for your monitor—TTL mono-
chrome, RGB color, or enchanced color.
(Two RCA composite jacks are for EGA-
style options to be announced.)

With a monochrome monitor, the
adapter shows the MDA’s familiar 80 x
25 display, with sharp text, boldface, and
underlining. An RGB monitor shows the
CGA'’s equally familiar (and fuzzier) 40-

Use the
free
info card.

How do | get
more data?

or 80-column text.and four-color graph-
ics, while using the QuadEGA + as an
EGA brings that board’s improved text
and 16-color graphics—at 640 X 350 res-
olution with an enhanced display, or 640
X 200 with a standard color monitor like
the one I used. (Windows looked won-
derful, but two diagnostic screens, show-
ing the high resolution, were confetti.)

Besides the DIP switches, Quadram
supplies a software driver with CGA and
HGC emulation modes, plus a screen
saver that blanks the display after a speci-
fied interval without keyboard input. 1
never needed the CGA command; a pro-
gram that both directly addresses the col-
or card’s graphics controller and boots it-
self instead of loading through DOS
(such as Microsoft’s Flight Simulator)
will stymie the QuadEGA +, but all my
CGA software, including a self-booting
Ms. Pac-Man game, worked without the
patch. The Hercules emulator produced
that board’s fine TTL text and 720 X 348
graphics for Windows and fancy Micro-
soft Word italics and subscripts, though I
couldn’t get Word’s condensed 90-col-
umn, 43-line display.

The QuadEGA + is the last video
adapter you’ll need for almost any soft-
ware or monitor under the sun; if you
want the ultimate in color, its savings
over IBM’s EGA help ease the $845 bite
of the Enhanced Color Display. I still
think amonochrome monitor and graph-
ics card are a thrifty solution for all ex-
cept heavy presentation graphics work,
but I don’t know of a monochrome card
with a coupon offering Windows for $20.

ME

Names and Addresses

Microsoft Corp.
10700 Northup Way
Box 97200

Bellevue, WA 98009
206-828-8088

Quadram Corp.
One Quad Way
Norcross, GA 30093
404-923-6666
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The Energy Auditor (from page 25)

countdown is a lot more convenient
than having to wait a whole hour. So
you remove J5 (open position 5 if you
are using the DIP switch) and solder
down J4 (or close position 4) to allow
the counter to count the direct vco
output before it is divided down. Now
adjust R28 for a consistent 650-count-
per-minute display. For more ac-
curacy, wait 5 minutes to get a
3250-count display and then 15 min-
utes to obtain a 9750-count display.
When calibration is as close as possi-
ble to ideal, remove J4 (open position
4 of the DIP switch) and install J5
(close position 5). The Energy Auditor
is now ready for installation.

Before finalizing installation, how-
ever, check that the Energy Auditor
operates reliably with the 12-volt ac
wall transformer. If there is an ac
outlet near the hot-water heater,
mount the project directly on the
heater with a couple of strips of foam
mounting tape.
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Interior view of completed project.

Kill power to the circuit breaker and
remove the access panel to your heat-
er’s wiring. Remove the wire nut from
one of the wires and separate the wires
at the twisted-together joint. Slip the
sensing transformer over the loose
wire, reconnect the heater’s wires and
reinstall the wire nut. Position the
sensing transformer out of the way.
Restore power to the heater’s breaker
circuit and plug in the project.

Run the hot water until ON indica-
tor LEDI comes onto tell you that the
heating element is energized. The
LED should flash when the project
senses that the load is energized, the
flash rate of the LED depending on
the setting of R28. This can be
changed by moving jumper J2 from
E14 to E13, E12 or El1 to achieve
lower flash rates.

For alternative installation near the
wall thermostat, you must first cali-
brate R28 for 42,000 counts per hour

(700 counts per minute) and install J5
(or close position 2 of the DIP switch).
Remove the thermostat’s cover and
use a screwdriver to expose the base
plate. Then make the three-wire con-
nections tothe R, W and Y terminals.
You can then fasten the project to the
wall with a couple of strips of foam
mounting tape. Reassemble the
thermostat and route the wires so that
they will not show. This operating
mode can be had with a minimum of
wiring, while the previously described
one offers the most flexibility for a
variety of applications.

In Conclusion

From the foregoing, you can no doubt
see other uses for one or more Energy
Auditors. Someday, all appliances
may come with direct-read cost-to-op-
erate displays like the Energy Audi-
tor’s. Until then, this project will give
you a headstart on saving money. ME
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AC-to-DC Conversion Design (from page 35)

We could consider this the absolute
maximum load (allowing for low line
voltage) and rate the supply conserv-
atively for 0.25 ampere. Now we must
be sure the transformer will not be
overloaded in the event of a shorted
output. With a current of 0.65
ampere, we get these results:

V(MIN) = 6.37 AT 54.8

VIMAX) = 7.16 AT 116.8

V(AVG) = 6.85

RIPPLE = .26 V(RMS)

SEC. CURRENT = 1.189 AMP.

(RMS)

Right on target! After continuously
operating at this current for some
time, the transformer was nicely warm
to the hand, suggesting that it was run-
ning at rated capacity. (Transistor Q/
required a heat sink.)

Note that 4.23 watts of raw ac
power is being consumed to deliver a
mere 1.25 watts of clean dc to the
load. That 3-watt difference will
generate low heat in this low-power
supply. It is a good idea to make sure
that the heat will be rapidly trans-
ferred to the environment.

Using the Program

If you plan to use the computer pro-
gram, here is some advice. Do not ex-
pect the results to be exactly as pre-
dicted. Although they were very close
in all the circuits described, you
should allow some margin for error
due to measurement inaccuracies and
parts tolerances. All angles used inthe
computations are in radians. If your
computer has trigonometry functions
based on angles in degrees, multiply
by K before entering the function and
divide by K after the result is returned
(Kissetto57.2957795 at line 1050). If
your computer has the ARC SIN
function, you can use it in place of the
subroutine starting at line 2000, but be
sure to convert the result to radians if
itisin degrees. The program has been
organized to make it easy to follow.
You should have no difficulty adapt-
ing it to your computer if you have
some knowledge of the BASIC
language.

Circuit parameters are entered in
lines 1 through 7 as program state-
ments. The actual value can be coded
in the line, or a formula that evaluates
to that value can be entered. For ex-
ample, peak secondary voltage can be
entered by either of these statements:
V = 10.6or V = SQR(2)*7.5. Ifitis
not convenient to enter the parameters
as program lines, you can use INPUT
statements instead.

CLS is the clear screen command.
PRINT @256 displays at position 256,
which is the beginning of line 8 for
32-column display. CHRS$(13) is the
ASCII character received when the
ENTER key (or whatever key you use
to enter data or program lines) is
piessed. Any line containing one of
these can be modified to suit your
computer since these statements do
not affect the actual computation. ME

ELENCO PRODUCTS AT DISCOUNT PRICES!

20 MHz DUAL TRACE OSCILLOSCOPE

$329 wo-1zs1

=

35 MHz DUAL TRACE OSCILLOSCOPE

$545 MO-1252

Top quality scopes at a very reasonable price. Contains all the desirable features. Elenco’s 2 year guarantee
assures you of continuous service. Two 1x, 10x probes, diagrams and manual included. Write for specifications.

MULTI METER with
CAPACITANCE and
transistor tester

*65

Current,
Transistors

|

-
ar i,
LA B

Model
CM-1500

Capacitors
& Diodes

TRUE RMS 4,
DIGIT MULTIMETER

135

.05% DC Accuracy
1 % Resistance
with Freq. Counter

3%2 DIGIT
MULTIMETER

25

1% DC Accuracy
1% Resistance
Reads 10A DC

Model
M-7000

Model
M-1600

& Deluxe Case

GF-8016 Function Generator
g vith Freq. Counter

219

¢ Sine, Square, Triangle,
*Pulse, Ramp, .2 to 2 MHz
¢t *Frequency .1 thru 10 MHz

The Power Supply For Breadboarding

Triple Power Supply XP-660

A
(514950 995

A
1495

Now a Power Supply for your Bread Biocks. Snaps in-

0-20V @ 1A to existing units. Fully regulated and short circuit pro-
0-20V @ 1A tected.
5V @ 5A 12V @ 3A,5V @ 1A. -5V @ 5A

§
Fully Regulated, Short Circuit Protected with 2 22.95 tor Both, Power Blox & Breadboard

Limit Cont. 3 Separate Supplies.

[Tiss
2 DIGITAL LCR METER

Model LC-1800 $1 48

Measures: Inductors

*11950

Capacitors, Resistors

" “e4q W s Inductors .1uH to 200 H
- - 0-20V @ 3A Capacitor.1Pf to 200u/

Resistor .01Q1020M Q
Fully regulated, short circut protected current Ranges 61Ind, 7 cap, 7 res

limit control

15 DAY MONEY
BACK GUARANTEE

C&S SALES, 8744 W. North Ter. Niles, IL 60648 = e
800-292-7711 (312) 459-9040 | T
2 Year Limited Guarantee! Add 5% for Postage ($10 max.), IL Res., 7% Tax
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mODUCT E VALUATIONS ® ® o (from page 18)

ITT’s Xtra XP Computer continued

ITT File Copy

2>1.2K File Copy

BM FC ST W Fite Copy (0
7T i B Fite Copy (D)
.-1.-——-. +
o1 oz ¥ 4 S5 & 7 8
Seconds
[
=l ITT PFS Test 1

PFS Test |

43.6

B P KT

T

B it Search
B ond Search®

005 1015 20 2% 30 23 40 45 50

Seconds

¥Fifth zearch for ITT

[

= === ITT PFS Test 2

PFS Test 2

IBF FCET

Seconds

W o Search
B 2nd Search

)

Search times for three records in a database. Once again, the ITT Xtra XP computer’s

speed eclipses the IBM PC XT'’s.

contrast to the earlier 11.9 seconds by the
fifth use. Clearly, the cache’s algorithm
is super!

In PFS Test 2, the same type of test was
done with a smaller file. In this test, the
effect of the disk cache is equally dramat-
ic. Note that the first search on the Xtra
XP took 1.5 times longer than the sec-
ond search did.

In another test, a 51.2K text file was
copied from the hard disk to a floppy
disk. Here the time for the DOS prompt
to appear on-screen was contrasted to the
time for the floppy drive’s activity LED
to go off. As the chart shows, keyboard
control was returned more than twice as
fast with the Xtra XP, as compared to the
PC XT, yet the time for the floppy
drive’s activity LED to go off is slower
with the Xtra XP than with the PC XT.

In only one test were the times for the
two computers comparable—for format-
ting of a floppy disk. In both cases, the
time was about 46 seconds.

An additional performance-enhancing
factor in the Xtra XP is its zero-wait-
state RAM. Wait states are extra cycles a
processor inserts when accessing mem-
ory. For example, when simulating 8088
memory access, the 80286 inserts three
wait stages for each byte and eight wait
states for each word.

Hard-copy printing speed demon-
strates still another area in which the
Xtra XP’s performance is better than the
PC XT’s. In addition to providing a disk
cache, the FXP program allows a user to
set up a print buffer. Whenever text or
graphics is to be printed, data is sent to
the buffer, which then feeds it to the
printer. With a large enough buffer, an
entire document can be loaded, immedi-
ately restoring full computing capabil-
ities to the user. You don’t have to wait
for the printer to finish printing to con-
tinue computing.

Using the print buffer feature tempo-
rarily reduces the amount of memory re-
served for caching. When print buffering
is no longer needed, FXP automatically
restores the memory set aside for cach-
ing. Of course, if a printing job is bigger
than the amount of memory set aside for
buffering, you do have to wait until the
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ITT Xtra XP Versus IBM PC/XT Comparison Chart

ITT Xtra XP IBM PC XT

Microprocessor (CPU) 80286 8088
Clock speed 6 MHz 4.7 MHz
Math coprocessor (optional) 80287 8087
Operating system ITTDOS 2.11 PC-DOS 2.1
RS-232 serial port Standard Optional
Centronics parallel port Standard Optional
Floppy-disk controller Yes No

on system board
Maximum RAM on system 640K 256K

board
Standard/maximum RAM 512K/1.64M 256K /640K
Expansion slots Sh* 8
Floppy-disk capacity 360K 360K
Hard-disk capacity 10M/20M 10M
Dimensions (WXDXH) 14"%x15.6"%5.6" 19.5"%x16"x5.5"
Price* $4,365 $4,420
*Monochrome display, 10M hard disk, 512K RAM
;];I‘: t:srzic:aelxzt:onﬁgurations, the ITT has the equivalent of eight slots through built-in expansion provisions that don’t require extra

buffer takes in the last bit of data before
you can resume using the computer.

Comments/Conclusions

With the Xtra XP series, ITT has pulled
off an interesting design switch to deliver
machines that are especially close in soft-
ware compatibility to th IBM PC XT and
on the mark it seems in hardware com-
patibility, while providing much more
computing power. All this was done
while maintaining prices in the same IBM
XT ballpark.

It did this by using Intel’s faster 80286
CPU, the same one employed in IBM’s
AT computer, but runs its I/O bus as an
8-bit system as'in the XT instead of as an
8/16-bit one as in the AT. Complement-
ing the foregoing is a wonderfully effi-
cient cache system and no-wait-state
RAM operation. Furthermore, the ITT
Xtra XP model’s user RAM can be ex-
panded internally to almost three times
that of the PC XT.

What we have in performance, then, is
acomputer that rivals and sometimes sig-
nificantly exceeds the more costly AT in
operating speed, not to mention totally
ripping the X T in performance and pow-
er capability.

Say You Saw It In Modern Electronics

ITT’s Xtra XP takes up much less
space on a desk than the larger XT, but in
doing so gives up the capability of adding
a second diskette drive or tape backup
system internally. The model’s construc-
tion quality is excellent and the ma-
chine’s appearance is fit for any profes-
sional or business office. The Xtra XP’s
character set is good, though not great,
much as the XT’s with a standard color

graphics card. Color on the ITT video
display is excellent with nice, deep satu-
ration. In the color display’s mono-
chrome mode, however, it could use a lit-
tle more maximum brightness control
range in anticipation of some brightness
loss over the years.

The ITT keyboard has an excellent feel
to it and the ‘‘bumps’’ on the F and J
home keys are a definite plus for touch-
typing. The keyboard itself is a nice, solid
weight and size, though I wish it had a
longer coiled connector cord.

Totalling up everything, the ITT XP
offers superb value and performance.
It’s a computer that is intelligently and
conservatively engineered to give real
benefits to users from a company that is
likely to stand behind its product. If one
wishes to, he could upgrade the IBM PC
XT to provide most of the benefits of the
ITT XP, of course. There are turbo
boards and dozens of other perfor-
mance-enhancing boards around for this
purpose. But this would add consider-
ablytothe cost of an XT. In sum, I would
unhesitatingly recommend the ITT Xtra
XP to a prospective purchaser as a desk-
top computer to seriously consider when
cost is not a primary consideration and
cost/performance value is. ME

—Joseph Desposito.

CIRCLE 43 ON FREE INFORMATION CARD

Order Back Issues of

|/

MODERN

BACK ISSUE ORDER FORM
Please send me the following issues of Modern Electronics @ $2.50 each:

Month(s) & Year(s):

Number ordered @ $2.50 each:

Total Payment Enclosed:
(Check or M.O. only.)

NAME:

(Your order may be tax deductible.)

STREET ADDRESS:

CITY:

STATE: ZIP:
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MODERN ELECTRONICS MART

Classified Commercial Rates: 90¢ per word, 15-word minimum ($13.50) prepaid. (Word
count includes name and address, ZIP code and abbreviation each count as one word;
P.O. Box number and telephone number count as two words each.) Indicate free category
heading. A special heading is available for a $6 surcharge. First word only is set boldface

caps at no charge. Add 20% for additional boldface words.

Mart Display Rates: 1" x 1 col., $120; 2" x 1 col., $230; 3" x 1 col., $330. Prepayment dis-

count 5% for 6 issues; 10% for 12 issues prepaid at once.

(All advertisers with PO Box addresses must supply permanent address and telephone

number. Copy is subject to publisher approval.)

Mailing Information: Copy must be received by the publisher by the 20th of the third
month preceding the cover date. Send Advertising material with check or money order to:
Modern Electronics, Classified Department, 76 North Broadway, Hicksville, NY 11801.

COMPUTERS

COMPUTER Text Adventures. APPLE,
ATARI, C64, SPECTRUM. $12.95-817.95.
SASE Catalog. COMPUQUEST EIC,
Box-492, St. Croix Falls, Wisconsin 54024.

CONTROL your world with your computer!
Control up to 48 devices easily. Interface your
computer with robotics projects, radio con-
trol, home security and more. Unlimited po-
tential! Complete plans, schematics, pro-
grams, $12.95. SASE for more information.
B&W Electronics, 3621 Lowden, Kalamazoo,
Mich. 49008.

TI-99/4A  Software/Hardware bargains.
Hard to find items. Huge selection. Fast Ser-
vice. Free Catalog. Tynamic, Box 690, Hicks-
ville, NY 11801.

RENT PUBLIC DOMAIN SOFTWARE,
1T’S NOT COPYRIGHTED, no fees to pay,
Copy hundreds of usetul business, utility and
game programs from our rental libraries onto
your own computer at home! National Public
Domain Library, 1533 Avohill, Vista, CA
92083. (619) 941-0925. Recording—(619)
727-1015.

IBM & Apple cards, boards and complete
systems, at prices that you just can’t beat. For
a free price list send your name and address to
J.A.G. Electronics, P.O. Box 1423, Walling-
ford, CT 06492.

REPAIR YOUR OWN TV
NEW . . . REPAIR YOUR OWN TV . ..

EASY. Write, Research Rt. 3, Box 60I1BW,
Colville, WA 99114,

£, @ MO SPEAKER CATALOG.I...&
1001 bargains in electronics. Save @
@ up to 50% call toll free 1-800-346- B
@ 2433 for ordering only. Order by @
B VISA'MCIAMX. No COD's. Missouri, [l
@ Alaska, Hawaii call 1-816-842-5092, ‘
! or write McGee Radio, 1901 McGee
[} St., K.C., MO 64108. Postage for ‘
@ catalog $1.00. )

Yomomomomomomone%?

N

PAY TV and Satellite Descrambling.

73 pages of theory and schematics for all major sys-
tems. Fantasy and Anik-D schematics included.
Most complete reference available on satellite
scrambling $12.95, MDS Handbook $10. Stungun
schematics $5. Satellite systems under $600.
$11.95. Printed circuits, kits catalog $1.

SHOJIKI ELECTRONICS CORP. 1327P Niagara Street,
Niagara Fails, NY 14303 C0OD's 716-284-2163.
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CIRCUIT Boards, guaranteed lowest quotes.
Single and double sided boards. Prototypes
through large production quantities. Mail
specifications for quotes. Hobbyists: Print your
own circuit board. Kits of all sizes, low prices.
Basic Kit, $3.00 materials for two 3" x 4" boards
(inctuded), or S.A.S.E. for catalog to
T.0.R.C.C.C. Electronics, Box 47148,
Chicago, IL 60647, (312) 342-9171.

$$$$$ Super Savings on electronic parts, com-
ponents, supplies and computer accessories.
Free 40-page catalog for SASE. Get on our
mailing list. BCD ELECTRO, P.O. Box
830119, Richardson, TX 75083 or call
214-690-1102.

ILASERS and Nightvision surplus compo-
nents. FREE catalog, M.J. NEAL COM-
PANY, 6672 Mallard Ct., Orient, OH 43146.

RESISTORS - any Value / Quantity, Y4 watt
@1.01, "2 watt @$.015 (31.00 Minimum).
Quantity discounts, 1,000+ . Send wattage(s),
value(s), quantity(s), and remittance -
T.0.R.C.C.C. Electronics, Box 47148, Chica-
go, lllinois 60647; (312) - 342-9171.

FREE Electronic tool kit, with membership in
our Electronic project club. Send for club info
& catalog, $2.00 postage & handling. AEWS,
P.O. Box 746, Del Valle, TX 78617.

SUPER-Survial catalog!! - Eighty publications
- Electronics, Computers, Energy, Weapons,
Security, Medical, Financial - $1. ‘‘High
Voltage Devices ($12),’ ‘‘Electromagnetic
Brainblaster ($25,”” Disk Service Manual
(325),”’ ““Computer Phreaking ($15),”” ‘‘Voice
Disguiser ($7),”’ ‘‘Automatic Teller Machines
(315),” Heal Thyself!! (38),”" ‘‘Polygraphs
($15).”’ Consumertronics (CBS ‘‘60 Minutes’’),
2011 Crescent, Dept. ME-27, Alamogordo, NM
88310.

ELECTRONIC Components - Resistors, any
value/quantity (minimum 20/value). % watt
$.01 @, V2 watt $.02 @ - $1.25 shipping. Quan-
tity discounts, 1,000+. Send wattage(s),
value(s) quantity(s) and remittance. Capacitors
- 50V ceramic disk, all values $.10 @, minimum
order $1.00 - $1.25 shipping. T.O.R.C.C.C.
Electronics, Box 47148, Chicago, IL 60647,
(312) 342-9171.

INEXPENSIVE, dependable batteries for your
projects. AA $2.80 dozen. *‘C*’ $5.25dozen. 9
volt $7.50 dozen. Includes shipping. Diversified
Marketing, 3913 Marigold, Modesto, Calif.
95356-1313.

LINEAR PARTS, TUBES, TRANSISTORS
—MRF454 $16, MRF455 $12, MRF477 $11,
MRF492 $18. Catalog. RFPC, Box 700, San
Marcos, CA 92069. (619) 744-0728.

RECONDITIONED Test Equipment. $1.25
for catalog Walter’s, 2697 Nickel, San Pablo,
CA 94806, (415) 724-0587.

LOW noise preamp. Electronic crossover.
Power amplifier, more. Bare boards, kits. Free
catalog. Marchand Electronics. 1334 Robin-
hood Lane, Webster, NY 14580.

VIDEO

CABLE TV CONVERTERS & EQUIP-
MENT. Plans and parts. Build or buy. SEND
SASE. C & D ELECTRONICS, P.O. Box
1402, Dept. ME, Hope, AR 71801.

MULTI-CHANNEL microwave T.V. antennas
- lifetime warranty - complete 20" dish system
$89.95. Buy dircect from the manufacturer.
Replacement components and ‘‘Build it Your-
self”’ kits available. Discount quantity pricing
- dealers welcome. Call or write for free infor-
mation package. K&S Electronics, P.O. Box
#34522-me. Phoenix, AZ 85067 (602) 230-0640,
Visa/Master Card/C.0.D.’s.

CABLE and SUBSCRIPTION TV secret
manual. Build your own DESCRAMBLERS,
converters. Instructions, schematics for sine
wave inband/outband gated sync SSAVI
(HBO, Showtime, Cinemax, UHF, etc.). Send
$8.95 to CABLETRONIX, Box 30502ME,
Bethesda, MD 20814.

SCIENTIFIC-ATLANTA cable systems! We
have descramblers for series 8500, 8530, and
8520 cable boxes. Remotes and also complete
cable boxes for the S/A cable system with
TOTAL channel capability! See it all! Send
$2.00. ADVANCED TECHNOLOGY SYS-
TEMS, Box 316, Auburn, Mass. 01501. (617)
832-2339.

BUILD Your Own Satellite TV Recciving Sys-
tem And Save! Instruction manuals, schemat-
ics, circuit boards, parts kits! Send stamped
envelope for complete product listing: XAN-
Di, Box 25647, Dept. 30N, Tempe, AZ 85282.

CABLE TV Secrets - the outlaw publication
the Cable Companies tried to Ban. HBO,
Movie Channel, Showtime, Descramblers,
Converters, etc. Suppliers list included. $8.95.
Cable Facts, Box 711-ME, Pataskala, OH
43062.

WORLDS best channel 3 notch filter. $39.95.
(Dealer inquiries invited). Crosley(G), Box 840,
Champlain, N.Y. 12919.

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 call (413) 568-3753.

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-MES5, Paradise,
CA 95969.
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EDGE
CONNECTORS
ALL ARE 1.56" SPACING.

T,
W T YT
22/44 EDGE CONNECTOR
PC. style $2.00 each
10 for $18.00

22/44 EDGE CONNECTOR

solder lug styte  $2.50 each
28/56 EDGE CONNECTOR
PC. style $2.50 each

10 for $22.00
36/72 EDGE CONNECTOR

PC. style $3.00 each
43/86 EDGE CONNECTOR
PC. style $4.50 each
TRANSISTORS
2N706 4for $1.00
2N2222A 3tor$1.00
PN2222A 4for $1.00
2N2904 3 tor $1.00
2N2904 3 for $1.00
2N290S 3for $1.00
MJ2955 $1.50
2N3055 $1.00
PMD t0K40 $1.00
TIPAY 75¢
TIP125 75¢
TRANSFORMERS
120 voit
primanes
56 volts G 750 ma. $3.00
6 volts @ 150 ma. $1.25
6.3 voit @ 600 ma. $3.00
12 VCT. @ 200 ma. $2.00
12 VCY. @ 400 ma. $3.00
12 VCT. @ 1 amp $4.00
12 VCT. @ 2 amp $4.85
12 VCT. @ 4 amp $7.00
18 volts G 650 ma. $3.50
24 VCT. @ 200 ma. $2.50
24 VCT. @ 1 amp 54.85
24 VEY. @ 2 amp $6.75
24 VCT. ¢ 3 amp $9.50
24 VCT. @ 4 amp $11.00
36 VCT. @ 135 ma. $3.00
WALL
TRANSFORMERS
all plug directly £
into 120 vac -ﬁ
outlet =4
4vDC @ 70 ma. $2.00
6 VAC @ 500 ma. $3.50
6 vDC @ 750 ma. $4.50
9VDC @ 500 ma. $5.00
12.5 vAC @ 265 ma. $3.00
18 VAC @ 18 VA and
8.5 VAC @ 1.28 VA $4.50

24 VAC @ 250 ma. $3.00

MULT)-VOLTAGE @ 500 ma. '

3,42,6,7%.90r12VDC  §750
~

(X, _» MINI-BOX
[ W \ Pomona #2104
$1.00 EACH

Heavy-duty black
phenolic project box with cover and
screws. 2% X 1%2" X 1Vz!

FUSES C——
3AG (AGC) SIZE
T 13,2, 2% 3,4.5.6 AMP
GMA SIZE .

12034 saue @l

5 of any ONE amperage 75¢

(TRO(}
LOS ANGELES, CA STORE
905 S. Vermont Ave.
213 380-8000
VAN NUYS, CA STORE
6228 Sepulveda Bivd.
818 997-1806

(

‘o
CAT# AVMOD WERE $10.00

AND VIDEO MODULATOR
FOR T.I. COMPUTER

é H T1. #UM1381-1. Oesigned for use with T.1. com-
puters. Can be used with video sources. Built-in

A/B switch. Channel 3 or 4 selection switch

Operate on 12 vdc. Hook-up diagram included

B
Etri §# 99XM182 low
noise fan Measures
3% square x 1" deep

21¢tm. 23 db, 1700 rpm

MULTL.TURN POT SrHASMBIOL

e o SPECTROL 5
P #MOD 534-7161 G comeanbie
$5.00 EACH 10 for $9.00

DELTRON MODEL QD12/15-1.7
Dual plus and minus 12Vdc open
frame power supply. Can be used as
24Vdc @ 1.5 amp. INPUT: either
115 Vac or 230 vac

Futly regulated computer grade suppl:
7 x4%" x 2% puiere supey

REDUCED TQ $5.00 EACH | SPECIAL PRICE .. .$12.50each | $12.50 each 10 for $110.00
SPECIALS MICRO-CASSETTE MECHANISM 220 Vac LINE CORDS
1 AMP 50 VOLT DIODES Micro-cassette tape transport for \ COOLING FAN = =g
IN40O1 TAPE AND REEL standard C60 or MC45 ROTRON # TWO WIRE
100 for $4.50 micro-cassettes, 3 Vdc operation = Bz MX77A3 - ’?H\'\
1000 for $30.00 Contains: drive motor, belt, head. ; 4 Y Muffin XL ((7 6718/2SPT-11lat 31or $1.00
capstan. pinch wheel and other °F y 220 Vac i 618
SOLDER TAILI.C. components. 3 1/2" X 2 1/4" X 5/8" 418" square /2 SPT-2flat 2 for$1.00
SOCKETS CAT# MCMEC  $3.00 each 10 for $27.50 Il 6716/2S0Tround $1.25 each
24 PIN 10 for $2.50 CAT# CF-220 $6.50 ea THREE WIRE
'légg :or sgg.oogo COMPUTER RELAYS 10 for $60.00 / 100 for $500.00 & 18/3 fiat 1150
or $200. GRADE QUANTITIES  AVAILABLE 1.50 each
EARCIGRS 10 AMP SOLID STATE 8 18/3 round $2.00 each
I CONT %-\-15"—\
ROL: 3 - 32
«SPECIAL PRICE+ 2,000 mid. 200 vdc LOAD: 140 vac 1°v:’ﬁp of e 31/2:/ SPEAKER 7 CONDUCTOR
TRANSISTOR 13/4" x 5" high seo0  |SZEZWxWxm T Ty RN S e RIBBON CABLE
6.400 mtd. 60 vdc '
plastic transistor 138" 334" hgh 5250 | $9-50 EACH 10 FOR $90.00 et
PN3569 TO-92 N.P.N ?'37,%9,(’:'1%»- i?gthc @00 ULTRA-MINIATURE 3‘9;;?;%%2?(
légg 1'or 286(;)%0 31,000 mfd. 15 vde 5 VvDC RELAY W= mounting centers
for 9 " A Fujitsu #
LARGE QUANIITIES ;3/3034":1'|gh o Vdcsz 50 FBI;RZHNEDOOSM2O $2.50 each 10 for $20.00 B
! s =7 - arker s 3
AVAILABLE 3" x5 34" high $4.50 O T30 o —ir SPRING LEVER | 29s standedwre
66,000 mfd. 15 vdc CONTACTS: 1amp $5.00 per 100" roll
3" X3 34" high $3.00 Mounts in 14 pin DIP socket TERMINALS
48 KEY ASSEMBLY | 60,000 mtd. 40 vdc sLogech  MOroysioin0 Lo 5 % XENON FLASH TUBE
FOR COMPUTEROR | 3:&non $350 sfvllglATURE ermnalsonal, () @ ‘o
d mid. 15 vdc (& sturdy 2% x . .
HOBBYIST 3"x33/4" hign $300 Aromat #RSD-6 i Suwoakee o, of | 34 long X 18" a. Fiash
86,000 mfd. 30 vdc Super Smar . N plate. o jubeldesignsdiiouseln
i 3x5 1/4" high $350 S.PD.T refay fA Great for speaker enclosuresor | compact camera flash units.
5,500 mtd :?o vd GOId colbalt W '? power supplies Ideal for experimentors.
5800 M 30 Vde o * | comecisestea 75¢ EACH 10 for $6.00 CAT# FLT-1 2 for $1.00
o T 3'09 Vdcs d @ | 1amp @ 30 vac. Highly sensitive,
T b e i3 C'L‘EL direct dnive possible. 120 ohm MINIATURE TOGGLE SWITCHES
9,300 mid. 50 vdc g 83?,:3'92’3”“ 4.3-6vdc S.PD.T ALL ARE RA;E:DS ;MPS @ 125 VAC
2" x 4 /2" high $1.00 1200hms  $1.50 each -PD.T. -PD.T. S.PD.T.
NEW T.L KEYBOARDS. Orginally | 18,000 mtd. 10 vdc 6{9 Phex 2 %" 1010r$13.50 | (on-on) (on-on) (on-otf-on)
used on computers. these key- § 1 3/8" x 2 5/8" high $1.00 > PC. sty
boards contain 48 S P.S T.mech- | 48,000 mid. ?0 vde 1 | 13 vDC RELAY non—?h):eeaded (se?'rﬂfn'a'?‘sg ;Se?lr:?n';;g ‘
anical switches. Terminates 10 | 2 1/2°x 3 174" high ~ $1.00 Q CONTACTS: SPN.C bushing. $1.00 each $1.00 each
15 pin connector. Frame 4" x 9" | 100,000 mid. 16 vdeo = | 10amp @ 120 vac zssieach 10 tor $9.00 1010 $9.00
CAT # KP-48 $6.50 each 2172 x 6" high $100 = Energize coil to 10 tor $7.00 100 for $80.00 100.for $80.00
2 for $11.00 185,000 mfd. 6 Vdc (%] open contact
L 3 COIlL: 13 vdc 650 chms S.PD.T. S.PD.T. D.PD.T.
21/2'x41/2"high  $1.00 " N
SPECIAL PRICE $1.00 each | (On-off-on) (on-on) (on-on)
_ PC. style PC.lugs Solder |
TI SWITCHING POWER SUPPLY ., 4PDT RELAY ron-tnreades £l inveades terminate.
D
Compact, well-regulated switching power supply // )‘ 14 pin KH style 7221‘2%;. e ?;‘5({3’1?,,5,, 1’3,?,‘,’ :fgc?,o T s
designed ‘to power Texas (nstruments computer "%; 3;218 contacts 10 for $7.00 10 for $9.00 100 for $180.00 =~
FUNPUT 14 - 25 vac @ 1amp @ yls ll{ésledbm '“2¥ 70 each I
QUTPUT - 12 vdc @ 350ma - Specify coil voltage desired
5vdc%1 2amp ' Elther 94 VG or 130 vao STANDARD JUMBO D.PS.T. LIGHTED
. 5vac@200ma S LARGE QUANTITIES AvaILABLE | DIFFUSED T 1-3/4 ROCKER SWITCH
SIZE: 4% x 4% x 1% high : SOCKETS FOR KH RELAY RED 10 or $1.50 115 vac lighted rocker, S
75¢ each 100 for $13.00 $nap mounts in ~ %
GREEN _ 10 for $2.00 Fuixhipsgiole
13.8 VDC REGULATED POWER SUPPLY | RECHARGEABLE 100101 $17.00 Orange ens. 16 amp 1
//;/////////// These are solid state, fully regulated 13.8 vdc Nl-CAD BATTERI Es MELLOW ,0'00,:;’,',‘127‘88 $1s0 i
S U power supplies. Both feature 100% solid state = H ’ MINI-PUSH BUTTON
l{? [cn%ri\‘?;rlléz’:ngrt vlusségrotecnon. andL.E.D. power @ C==p @ FLASHER LED S.PS.T momentary
B 5 volt operation v'vormally open
2ampconstant, 4ampsurge  $18.00each | AAA SIZE 125V 500mAH $1.85 red jumbo T 13 e Dusting.
3 amp constant, S amp surge $25.00 h :: S!lf,E |;'2?V0500mAH szlgg 22 SLi0cach 35ceach
b .00 eacl with solder tal $2. NEW GREEN FLASHER 10 for $3.00
ggIZE 1.2v 1200mAH $3.50 CAT# LED-4G  $1.00 /)
IZE 1.2V 1200mA b
I WIST-LOCK MAHRSSSD BI-POLAR jumbo T 'S% size Y
CONNECTOR | UNIVERSAL CHARGER zorsizo | 5 JSNAP ACTION
LED HOLDERS e > SWITCH
a\ Two piece holder @
= @)). for jumbo LED Cherry etect. #E-21. N.O.orN.C
y 10 for 65¢ 100 for $5.00 0.1A contacts. Suitable for alarms
CLEAR CLIPLITE and other low energy circuits
Designedto provide asteady : 5 | Same as Switchcraft #12CL5M. i 1% lever.
vde é 240ma fromaballery | 5 conductor mine piug ancchassis | .Chorge 4 A4, C. D, of AMA LED HOLDER 45¢EACH 10FOR $4.20
suppl y;l 3.5106.25 volts mount jack Twist-lock style g:]-ecat?;gr one 9 volt ni-cad at .Mg"e (LEDcT fancy d
1 1t 1! . indicator. Clear, -
! '6"1‘_5(4';;,'/ . $2.50/SET $11.00 per charger 410r $1.00 £ 38 ROTA'S'YCQ(C)TION

MAIL ORDERS TO:
PO. BOX 20406
Los Angeles, CA 90006

TWX - 5101010163 ALL ELECTRONIC

EASYLINK MBX - 62887748 @J

Say You Saw It In Modern Electronics

TOLL FREE ORDERS ONLY
1-800-826-5432
(ORDER ONLY)

(INCALIFORNIA: 1-800-258-6666) FOREIGN ORDERS:

ALASKA, HAWAIL,
OR INFORMATION

(213)380-8000  NOC.0.D.!

CIRCLE 35 ON FREE INFORMATION CARD

QUANTITIES LIMITED
MINIMUM ORDER $10.00
USA: $3.00 SHIPPING

OMRON =C-5G3-C41

Clockwise action micro

used in coin operated (=
mechanisms and low torque

operations.
(L[S MV e RAVSSIN TN RATED. 5 amps@ 125 vac
SHIPPING $1.25 each 10 for $11.00

LARGE QUANTITIES AVAILABLE

CALIF RES. ADD 6'2%
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e Original...

A First in the industry, with
s over thirty years of use by
B mﬁ & satisfied customers.
| i Spray Pack Mark Il
gets into places of
close tolerance and
washes out the dirt,
leaving a thin film of
lubricant which lasts
indefinitely, with zero
effect upon current
capacity and
resistance.
Spray Pack Mark Il
has been tested and
proven in the Space
Age and is still the
finest lubri-cleaner
available. It is quick,
safe, effective - a
MUST for every tool
caddy.
Spray Pack Mark Il
is the best-priced
lubri-cleaner.

Available at Leading Distributors

P

QUIE TROLE

COMPANY

CIRCLE NO. 151 ON FREE INFORMATION CARD

Wondering when the new Dick Smith
Elecironics Catakog was coming out?

Cur new ‘86 catalog s scheduled
for Apiil release. I s Bigger & Brighter,
with hundreds ol excitling new
products & poges of useful data.
Hurry lo résemve your copy now!

DICK SMITH ELECTRONICS
Where you'll find
EVERYTHING FOR THE
ELECTRONICS EMTHUSIAST |

r———_ —-q

Please reserve my copy of the 1986 Dick Smith
Catalog. | encliose $1 to cover shipping.

I NAM@ .. it e I
I ADAIESS. ..o oo i e I
654
l Cily. oo l
ZiD oo I
DICK SMITH ELECTRONICS INC. 3
P O.Box 2249 Redwood City CA 94063 l

EVERYTHING FOR THE ELECTRONICS ENTHUSIASTI
90 / MODERN ELECTRONICS / May 1986

What do you want from a Ham
magazine? News.
Entertainment. Interviews.
Projects. Reviews.
Information. Great Reading.

Is that all?

Well, how about a WAZ Award
Program, a Five Band WAZ
Program, the two greatest
World Wide DX Contests in the
world, a DX Awards Program,
two 160 Meter DX Contests, a
USA-CA County Awards
Program, a DX Hall of Fame.
Twelve of the greatest
achievement and operating
programs in the Amateur
Radio world. All from CQ.

= 1 Year
issue

1Year(12issues). . ... ...

3 Years (36 issues). . . . ..
2 Years (24 issues)

0 2 Years

Start with
Zip

O Life [ 3 Years
Call

State

Payment Enclosed $__
My account number s

2 Renewal

The Radio Amateur's Journal
76 N. Broadway, Hicksville, NY 11801

MasterCard

|

o O O

Please send me CQ for

O New
Street
City

Name
Charge My Order To:

ez

UNSCRAMBLERS, hear the coded messages
of fire, police and emergency channels. Satis-
faction guaranteed. DNE Inc., Rt. 7, Box
257M, Hot Springs, Ark. 71901 501-623-6027.

ARMY RADIOS: CPRC-26 Infantry Man-
pack Radio, compact, transmits-receives
46-54 MHz FM, with battery box, antenna,
crystal, handset: $22.50 apiece, $42.50/pair.
PRC-9 Backpack Radio, transmits-receives
28-39 MHz FM continuous tuning, factory
mint: $52.50 piece, $77.50 with good condi-
tion battery box, antenna, handset. R-390A
Communications Receiver, .5-30 MHz all
models: $195 complete/checked, $115 com-
plete/reparable. R-748 Receiver, 130-150
MHzsingle channel AM: $27.50. ARC-27 Air-
craft Receiver, 220-248 MHz single channel
AM: $12.50 mint. 45 Day Replacement Gua-
rantee. Add $9.50 Shipping-Handling except
R-390, shipping collect. Baytronics, Dept.
ME, Box 591, Sandusky, OH 44870.

VOICE DISGUISER, FM Transmitter, Tele-
phone Transmitter and More! XANDI, Box
25647, “‘A,”” Tempe, AZ 85282.

SOLAR CELLS

AMORPHOUS SOLAR CELLS! Use in or-
dinary room light to maintain charges on button
cell batteries on up to 9-Volt size! Free
Brochure! Front Row Experience, 540 Dis-
covery Bay, Byron, CA 94514.

MISCELLANEOUS
COLLEGE Financial worries. HS students, col-

lege fres., soph. We can help. Guaranteed.
Write today. Free info. SOS, Route 1, Box
181AA, Frankfort, IL 60423.

BEST selection of self improvement and success
oriented books. Free catalog. American Infor-
mation Services, P.O. Box 270488, Corpus
Christi, TX 78427.

WANTED 100KV triode tube. Useful condi-
tion. Charles Morton, 1115 Summer Sun, Col-
by, KS 62701.

SERVICE Manuals all makes; receivers, re-
corders, TV’s. Free catalog. 1110 Magnolia
Ave., Oxnard, Calif. 93030.

$10-$360 WEEKLY/UP, Mailing Circulars!
No Quotes. Sincerely Interested, Rush
stamped envelope: National Division, Box
20728-MC4, San Diego, CA 92120.

ASIAN LADIES want correspondence for
friendship, marriage. SUNSHINE INTER-
NATIONAL, Dept. TR, Box 260, North Hol-
lywood, CA 91603.

A Great Gift Idea.
Send

[ [z S

To A Friend.
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The Digi-Key volume discount and service charges are Simpb 10 8DDIY. Most items soid by Digi-Key may be combined for a volurme discount. Items that are not discountablé
z m are identified by e sutf
ND following the part number. After writing your order, total all of the discountsbie iems and apply the appropriate discount. To this sublotal, add the nan-discountable items. Then sdd 1hd samce HARGES VOLUME DISCOUNT
charge. We pay all shipping and insurance to addresses in the U.S.A., Canada and Mexico when check or money order accompanies order DigrKey only ships orders wilhint the cantingntal U.S | Alaska, -..Add $2.00 .NET
awail, Canada and Mexico 3 .W-‘zs.w ...Add $0.75 Less 10%
00-4499.99

WHEN ORDERING BY PHONE. CALL 1-800-344-4539 (AK, call 218-681-6674). BY MAIL SENO YOUR ORDER TO: DIGI-KEY. P.0. Box 677, Thief River Falls, MN 56701, ...Addw 50 -.Less 15%

.99 - .Less 20%

You may pay by check, money order, Master Charge. VISA or C O . DIGI-KEY GUARANTEE: Any parts or products purchased from Digi-Key that prove 1o be defective will be replaced of refund- N Ch
I No arg- Less 2%

ed f raturned within 90 days from raceipt with a copy of your invoice. "PRICES SUBJECT TO CHANGE WITHOUT NOTICE."
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$0 to $10 Car Modifications (from page 63)

The only cost to you for this modi-
fication is for the resistor or potenti-
4 ometer (and the capacitors if you de-
cide to use them). Installation time
will be about one to two hours, de-
I pending on accessibility to the in-

switch power to the trailer’s brake/
turn lights.

When 1 tried the three-diode cir-
cuit shown in dashed lines, I experi-
enced some problems. Since the car
wiring carries more current, there’s
more of a voltage drop. Also, the di-
odes themselves have a drop of near-

ly 1 volt. These drops add up to sig-

80 dash speaker.

79

78

90

9 Trailer Light Adapter

. Separate brake and turn-signal cir-
1 | cuits have become common in recent
] years—even on domestic cars.
44 . S=fu—" )

- Though it improves visibility, this ar-

15 Pin Header & Mating Socket,
Vert MT/PC

156" Centers
Jumbo Green LED’s. . ..

3,300uF 35V AXIAL-1%" x %" NICH 2/ 95
Coils For Radio Elec's Fob 84
Project. Toko #'S T-1, T-2, L1 (1 ZuH)
& L-2 (.O71uH} Compl Sol ot an
4 Coils .50
MC 133 rime (Moto) 2/100
BFQ-85 Transistor 150
Disc Caps .001uf 20/1.00
74123-Prnime (Nat] 3/1.00
470uf 35V {Radial 3/1.00
4700t 16V (Axia) 4/100
2N3904 10/100
2N33806 10/1.00
1N914 40/1.00
tN4148. 40/1.00
1N5231B (5.1V.Zener Diode) 5/1.00
Voltage Regulators(Prime TO-22Q) . . 7805.

7812,7824,7905,7912-Mix or Match-3/1.00
Mica{nsulators For TO-220 P 0& 20/1.00
Voltage Reg's {Unmarked, 6 Prime) Ma:
Include Posmve/Neg& Adjust 15/1
78L08Vonageﬂeg M106.T0-92).20/1 00
2 20/100

Loglc Probe(Penchyrpe) ..... . .18.95
Loglc Puiser (Pencil Type}. ... . .... 18
Zeners{U-Sort), TN4735A8 1N4740A . 30/51
Relay-SPST 12V Coll, Normally Closed
Contacts Open when Energized. ... .95
dgecard Conn 15/30 pin .156" Ctrg. .. .85

6/32 Screw-In Stand Otf Terminal . . . 20/$1
LM309K (MC7B05CK) Regulator .. .. ... 75
15 Cent{.15) Per IC 74LSXX

741502 741832 74LS158
74L508 741574 7415174
74L810 74L586 74L8257
74L820 74LS8153 74L8273
20 Cent {.20) Per IC CMOS

400)1?348}18' 4050B. 40518 pr—
MC. {

WUk 100V|R}lylar Cap{AX}......... 0/
2716 Eprom 1.45
2732 Eprom 1.95
2764 Eprom

27128 EPROM .. ..
256K Dram 150ns Prime Hitachi
Mac Up,qrades& ExpanSIOnProjec(s)
8243 (I/0 Expander IC) W/Specs
UDN 6118 (Uusplay Unver IC-Specs) 85
UDN 612 95

UCN 411 equnvC!ocleSoecsS‘

2N3643(NPN -92)Plastic. ... .. 10/ 1
LM339

LM380(ULN2280) = cxwes B 45
555 Timers{Th .. ... ... .. .4/1.00
NE556 (Dual Timer-Moto) 50
741 OpAmp 4/1.00
LM1310 (Unmarked. Tested Primel 50
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LM1889

LM3300 . - n 45

AM/FM Radio IC (#2204 W/Specs—?g(/)bgy&
15/1.4

IC Sockets
8 PIN/ .07 14 PIN/ .13 16 PIN/ .15
18 PIN/ 17 20 PIN/ 19 22 PIN/. 21
24 PIN/ .22 28 PIN/ .24 40 PIN/ .39

7 Segment Dispiay( 3" Common Cath) 15
7 Segment Display(6' CommonAnn) .. 65
Tn State LED's 3/1.00
Jumbo Red LED's-Diffused Lens, Prime (T1)
All 100% Prime-15/$1, 100/$6. 1.000/$57 50
LED Mounting Ch?s& ngs 15/1 00
1uF 200V Myijar Film 15/81
UDN7180(Se gmem Drlver ICIDala) .85

Dip Switch-12 Position 1.00
Dip Switch-8 Position. 4/1,00

Keyboard Push Button Tops 30/1.00
Audio Cabie . 30 Feet/1.00
22AWG Wire . 50 Feet/1.00
27 AWG Wire 50 Feel/1 00

Mini Lubricator (& Lubricant)

Moiex Ptns(7 HNSlnu 100/$2.500/%$4 IKI$6
MC1458 (dual 741).°. .. .. .... .. 41$1.00

ULN2274 (dual audlo power amp). .. 75¢

Rotary Switch (5 Position, SA 125V)-3/1.00

Giant Atpha Numeric D'splny 1-1/2° X2

11 LED Bar Graph Display-2-3/4". -Rect

LED's{Specify Red, Grn, Amb’ Specs ... 269
Seven Amp(7) Tapped Trans! tormer Can Be
wiredFor(7 5V.9V.15v.18V) Reg Shpg ... 895
Walt Plug Transtormer-24V 525mA . 1.50
63V _1.2A Transformer l 20

12V Center Tap Transformer . 250
BAMP 200V BRIDGE, QUICK DISCONNECT {G1).95

1N4C07 20/1.00
1N5059 (200V 1 Am) 15/1.00
1N5060 (400V 1 Am| 10/1.00
Zener Diodes-20V 1 W 30/1.00
Zener Diodes- I3V 1W Glass 30/100

25600KC Crystal 50
3579545Col'otlauvslcws(al(HC 18) , bg

1.0 Mhz Ci 9!
6.0 Mhz Crystal . 1.95
TO-5 Heat Sinks (Bern) 10/1 00

TO-18 Heat Sinks (Bern)
Super Sub-Mini Ceramic Caps (AI| 100
00150t 100V (152) 30/

0022ut 100V (182 30/1 ‘00
00270t 100V (272 30/1.00
0033uf 100V (3321 30/1.00
0039u1 100V (392). 30/1 00
005ut 100V (562) 30/100
0082uf 100V (822) 30/100
4.7uf 40V Lytic (Radial) 20/1.00
47uf 25V Lytic (Racial) 10/1.00
1000ut 185V Twist Lock . 1.00
32000t 50V (ideal For Power S )-1.00

rangement requires use of an adapter
when a trailer with the old two-bulb
circuit is used. The adapter circuit
shown in Fig. 3 can be used if you
must tow an older two-bulb trailer
4 with a newer car.

Only three components are needed
to make the adapter. This is the sim-
plest arrangement I know. It works
by using the difference between the
two circuits to power relays that

| ICAsst {Hobby Grade. Some Marked)-30/$ 1

20 Cent(.20) 74SCXX

nificantly dimmer trailer lights. Fi-
nally, most cars will require a vari-
able-load flasher. (These problems
are common with commercial 3-to-2
circuit adapters.)

I eliminated the problems by add-
ing a new wire with an in-line fuse for
trailer light power. For this installa-
tion, I recommend that you use a 10-
to 15-ampere fuse and at least 16-
gauge wiring.

This is the most ambitious of the
modifications in terms of cost. How-
ever, it shouldn’t cost you more than
$10. Timewise, you can figure about
two to three hours of work. ME

Chip Caps-Set of 4, 2 Each 2.7 & 3. 301 1. 00 745C374-D Type Flip-Flop. Non/inv

2330t 100V Dip Myiar o/1. 745C533-Transparent Latch-inverted
IN4004 Diodes.............. 30/51.00 745C534-D Type Flip-Flop. inverted

Pots-1 Meg, Linear Taper .. ... .5/1.00 745C540-Octal Butter/Line Driver-inv
Motion Defector Bds nc 1C-32) ..7/10.00 745C541-Octal Butfer/Line Driver-N/i
Mot Det {IC Onty-ULN22324) 3/52 20/10 00 74SC563-Transparent Latch. Inverted

Project Box/Lid For Detector. .

Miniature Speaker For Detector . .

Extensive Construction Article For Det $1

TV Knobs. .. 5/

Ammeter (0—15 AC. Am

Voit/OHM  Meter
0-300

6V Miniature Gear Moto 50

RF Chokes-1.8uh, 8 2uh, 12uh 22uh-10/1.00
40 Pin Insulation Dispiacement Connector .40
50 Pin {nsulation Displacement Connector 50
14 Pin Dip Header Pi ug/Mate (3M). 3/1 00

Mixed Connector A: 0/1.
1.5AMP 50V Bndge gdl TO5 Pkg) 50

745C564-D Type Flip-Flop. Inverted
74SC573-Transparent Laich. Non/Inv
74SC574-D Type Flip-Flop. Non/inv

Data Book For All Above #'s. 250

Cypher IV Micro-Controlier Kit- $129.50
*4 MHz, 8-Bit Microprocessor
(NAT 1NS8073)
= Control Basic interpreter On-Chip
* Auto-Start Operation At Power-On
* Fast 16-Bit MultlplEAnd Divide
* RS-232. Supports CRT & Serial Link
* 24 Br-Directional I/O Lines (8255A)
* RAM Memory-2K Expandabie To 16K
* Eprom Memory-Expandabie To 16K
* Buiitin Epvom Programmer

Eﬂeres) 5
T (01K OHM5

25AMP 200V Bnage(SolderLugTerm . 1.50 [ 3 Bult in Eprom Programmer
Zenith TV Repiacement IC Special $1 Each | & P2/t (Centroniy Printer Interface
221-42, 221°43, 221-45, 231-48, 22163, Optional Real-Time Clock W/Backup

221-79_221-87.221-96.221-104, 221-105,
221106, 221-140

280900 (Horiz Output W/Damper Diode)-2.95

2S8C 11728 (Toshib-Horiz Output Trans)-1.95
Winegard 4 Bay Bowtie UMF Antenna-19.50
IC Storage (Bug) Box (Holds) 30 IC's- 2.25
Precision (MutrTurn) Trim Pots (Copal),
100 OHM, 500 OHM, IK2K5K 10K, 20K
50K, 100K 200K, 500K, 1M-.85 Each-3/$2

Piher PT-10V Hor Mt (Si loYum)lem
R M e ook 300R

Pay TV Hardware Installation Kit Blow Out
As{.ow As$2.95 + $3.50 Shipping Per Unit
All Kits Contain 5 F Connectors. 100 to 75
OHM Balun 300 OHM Terminal Block 2 Ft
75 OHM Patch Cord 2 F1300 OHM Twin Lead
Nylon Cable Ties. And UHF Antenna

Model #4124-$2.95 Inciudes All Of

The Above Plus 25 Feet Coaxial Cable And
Mounting Hardware For Indoor Wall/Ceiling
Instailation

Model #4880-32.95 Includes All Of

500K 1M T 25 EACH I The Above Plus 25 Feet Coaxial Cable And
g';‘;g SO" LS ‘gﬂ% Attractive Expandabie Pole/U-Bolt For
e : - Easy Indoor installation
Chip Resistor & 8K 20/1.00 | Model #4845-$3.95 inciudes All Of
Chip Resistor (470K 20/1.00 The Above Plus 65 Feet Coaxial Cable And
$hip.Cap (33090 -.20/1.00 I Al Necessary U-Bolt Hardware
U

anAngIe Headerconn
MRF 901 (Hobby Grade-60% Good . . 10/1.00

wooeL 705 Digital Multimeter
p e

OC Voitsge 100KV to 1000V

= 4 AC Vollage 100uY to 750V $ 95
Series Spec|a| G Current 0.1HA 1o 10A 51

AC Current 0.1#A 10 10A
* Octal interface Circults Hi-Lo Resistance  0.12 10 20MQ
yEaualohlTolTALSXXISerier Dioda Test " ?&:‘?a”“.f.o testing
SO-CMO! ard voltage testin,

* Low Power | C S Technology Hre test transistor testing

* Short Propagation Delay
. |mprovod Noise Margins

h Current, Sink/Source Capability
7458137'1 Of 8 Inverted Decoder, Latched
745C138-1 Of 8 Inverted Decoder
745C139-1 Of 4 Inverted Decoder
74S8C237-1 Of 8 Non-Inverted. Latched
745C238-1 Of 8 Non-Inverted
745C239-1 Of 4 Non-inverted
745C240-Octal Butler/Line Daiver-Inv
745C241-Octai Butter/Line Driver-N/t
745C244-Octai Butter/Line Driver-N/i
74SC245-Octal Bus Transceiver-Non’i
74SC373-Transoarent Latch-Non/inv

UHF-TV PREAMP

{As teatured in Radio Electronics March/
May articles. 1982)

This inexpensiveé antenna mounted pre-
amp can add more than 25 dB of gain to
your System. Lots of satistied customers
and repeat orders for this high quality kit,
which inciudes all component parts.
8D, Case, Power Supply and Balun $34.50
Assembied Version $57.50

Torms: MICRO-MART accepts Visa. MC and telephone COD's Minimum order $10.00. Shipping—

US orders, $2.00 Canada and other countries $3.50 (includes ins.). Shipping rate adjusted where

1uf 50V Monolithics
01 uf 50V Monoiithics

5600ut 25V (Comp Grade 3-5/8" xwgn 00

NJ residents add €% sales tax.

MICRO-MART @ 508 CENTRAL AVE., WESTFIELD, NJ 07090 @ (201) 654-6008
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COMPUTERS AT WHOLESALE

SMARTEAM MODEM

h 103/212A-Operates at 300
JURP ool 54UD and 1200 BAUD
*BELL 103and 212A
compatible *HAYES
compatible *Auto answer, dial and redial *External
speaker for monitoring calls * AC adapter supplied
Uses RS 232-C Connector.

No.91990 ... ........

COLOR GRAPHICS
BOARD

RGB and Composite Port, Light Pen interface,
Graphics 320 x 200 (color), 640 x 200 (BW), Text
25 x 80.

N0.92280..... ...........

MULTII/O CARD

Built-in Floppy Controller that can drive 2 floppy drives.
Two RS 232 serial adapters, Timer Port, Parallel printer
port, joystick adapter.

No.96770. .. ...........

s FYLLY JPS—
SHIPPABLE SYSTEM

INCLUDES EVERYTHING YOU NEED:

* 6 ft. black mesh antenna

* Janeil WS-1000 receiver

e Amplica100° LNA

¢ Polorizor Feedhorn Type |

SAVE OVER *800
COMPLETE SYSTEM

w398

IBM® PC/XT-Type Case: No. 90180
150 Watt Power Supply: No. 90155
IBM® -Type 5150 Keyboard: No. 90130
Mother Board expandable to 640K with 256K included-
No. SPCL03
Monochrome Graphic Printer Board: No. 92270
Floppy Drive Controlier Board: No. 92260
12” Magnavox TTL High Resolution Monitor with
green-color Screen (amber color optional): No. 96710

5663900

YOURICOST a bl s ® e Px'si s mia i = 5 00
Get components from such famous & reliable manufacturers as TEAC,
Panasonic, Seagate, Magnavox, QUME, NEC, Hitachi, ITT, Mitsubishi & more!
Any of the components may be purchased separately. All boards carry a
1-year warranty (2 years on Magnavox monitors).

BUILD YOUR OWN
COMPUTER SYSTEM

COMPLETE
SATELLITE

TV SYSTEMS!

Join the age of Satellite TV and receive

over 115 stations nationwide, including 24-

hour prime time & sporting events. You
can also receive HBO, Cinemax, ESPN,
Playboy, Disney Channel and more!!

ORDER TODAY —
YOU’LL SAVE TIME &
MONEY, AND ENJOY
WATCHING TV MORE

THAN EVER!

WE CARRY A FULL
LINE OF QUALITY
SATELLITE EQUIPMENT—
CHOOSE FROM
UNIDEN, WILSON,
AMPLICA & MORE!

KEYBOARDS

T K150M —AT-look-alike
keyboard, made exclusively
= 1 for XT’s, with enlarged
“ return key, cap lock & num
lock
: $5Q00
N0.99020..................... 59
5151 —features separate numerical & cursor pads/
tunction keys along top, LED cap lock & num lock.

NN SHT5U5 4 et o302 e, AR i $76°%°

MAGNAVOX COLOR
MONITOR

*RGB High resolutior 14" dia-
gonal *640 dots/H-240 lines/V-2000
characters *Built-in tAt stand.

i

........ $45.00 $ 3 1 8 00
_______ sras00 | No.97890..... ... \
........ $75.00

,,,,,,,, $29.00

POWE.ﬁ OUTLET STRIP

6 outlets with 15 amp surge
protector & 6’ cord. UL rated

¥ wlll
FULL SIZE ™"
SATELLITE TV SYSTEM

Features all of the outstanding
components of System A, but the
dish you getis a full-size 9 ft. WILSON
Airstream antenna. This famous dish
has a true polor mount and is made of
black mesh steel that withstands 100
mph winds. Includes handcrank and
nose cone

SAVE OVER 1,000
COMPLETE SYSTEM

- 489°°

THE WHOLESALE OUTLET

1 INTERSTATE AVENUE, DEPT. ME, ALBANY NEW YORK 12205

CALL TOLL FREE: 1-800-344-4387 (NON-NYS) ALL OTHER CALLS AND NYS 518-459-7883. CALL FOR CATALOG WITH HUNDREDS

—~— [e——_—1 OF OTHER ITEMS ! ALL ORDERS SHIPPED FOB ALBANY.CUSTOMER PAYS FREIGHT AND HANDLING. CHECKS
/ /N ACCEPTED (ON MAIL-IN ORDERS ONLY) AND YOUR ORDER IS SHIPPED WITHOUT DELAY! ALL OTHER ORDERS
(MasterCard SHIPPED UPSCOD (MONEY-ORDERS OR CASHIER’'S CHECK ONLY ) MINIMUM ORDER*25. (PRICES SUBJECT TOCHANGE
\
4

VISA'
. WITHOUT NOTICE. WE ARE NOT RESPONSIBLE FOR TYPOGRAPHICAL ERRORS. SOME ITEMS NOT AS PICTURED.)
IBM, PC, XT ARE REGISTERED TRADEMARKS OF INTERNATIONAL BUSINESS MACHINES, INC.

TeleCheck
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Radio Shack’s new Home Satellite TV
System brings you the winning combination
of first-class performance, easy set-up, and
a brand name you can trust. The 8/>-t.,
horizon-to-horizon dish has a rotatable hub.
You can assembie it from the ground witn
ordinary hand tools. The heavy-duty mast
has a built-in bubble level for precise posi-
tioning. And the LNB is truly state-of-the-art,
rated 80° for visibly clearer pictures.

For total remote-control convenience, th2
Realistic® receiver is preprogrammed with
the correct audio, stereo mode and polarity
on existing as well as future satellites. After
easy initial programming, you simply select
a channel and the system positions the dish
automatically and locks-in the electronics for
best reception. The receiver has outputs for
standard TV sets and monitors, stereo audio
amplifier and descrambler.

With illustrated instructions and video
cassette installation guide, this complete
block down conversion system is only
$1995. Or as low as $92 per month with
Radio Shack/CitiLine credit. Selected com-
ponents are also offered for upgrading exist-
ing systems. Visit Radio Shack today.
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