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R -5000 
High performance receiver 
THE high performance receiver is 
here from the leader in communica- 
tions technology -the Kenwood 
R -5000. This all -band, all mode 
receiver has superior interference 
reduction circuits, and has been 
designed with the highest perform- 
ance standards in mind. Listen 
to foreign music, news, and com- 
mentary. Tune in local police, fire, 
aircraft, weather, and other public 
service channels with the VC -20 
VHF converter. All this excitement 
and more is yours with a Kenwood 
receiver! 

Covers 100 kHz -30 MHz in 30 
bands, with additional coverage 
from 108 -174 MHz (with VC -20 
converter installed). 
Superior dynamic range. Exclusive 
Kenwood DynaMix'" system ensures 
an honest 102 dB dynamic range. 
(14 MHz, 500 Hz bandwidth, 50 kHz 
spacing.) 

::va 
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100 memory channels. Store mode, 
frequency, antenna selection. 
Choice of either high or low 
impedance antenna connections. 
Extremely stable, dual digital 
VFOs. Accurate to ±10 ppm over a 
wide temperature range. 
Kenwood's superb interference 
reduction. Optional filters further 
enhance selectivity. Dual noise 
blankers built -in. 
Direct keyboard frequency entry. 

R-2000 150 kHz -30 MHz in 30 bands 
All modes Digital VFOs tune in 50 Hz, 

500 Hz, or 5 kHz steps 10 memory channels 
Programmable scanning Dual 24 -hour digital 

clocks, with timer 3 built -in IF filters (CW filter 
optional) All mode squelch, noise blanker, RF 
attenuator, AGC switch, S meter 100/120/ 
220/240 VAC operation Record, phone jacks 

Muting terminals VC -10 optional VH F 

converter (108 -174 MHz) 

Specifications and prices are subject to change without notice or obligation. 

Versatile programmable scanning, 
with center -stop tuning. 
Voice synthesizer option. 
Computer control option. 
Kenwood non -volatile operating 
system. Lithium battery backs up 
memories; all functions remain intact 
even after lithium cell expires. 
Power supply built -in. Optional 
DCK -2 allows DC operation. 
Selectable AGC, RF attenuator, 
record and headphone jacks, dual 
24 -hour clocks with timer, muting 
terminals, 120 /220/240 VAC 
operation. 

Optional Accessories: 

VC -20 VHF converter for 108 -174 MHz 
operation YK -88A 1.6 kHz AM filter 

YK -88S 2.4 kHz SSB filter YK -88SN 1.8 
kHz narrow SSB filter YK -88C 500 Hz CW 
filter YK -88CN 270 Hz narrow filter 

DCK -2 DC power cable HS -5, HS -6, 
HS -7 headphones MB -430 mobile bracket 

SP -430 external speaker VS-1 /VS -2 voice 
synthesizer IF- 232C/IC -10 computer 
interface. 

More information on the R -5000 and 
R -2000 is available from Authorized 
Kenwood Dealers. 

KENWOOD 
TRIO - KENWOOD COMMUNICATIONS 
1111 West Walnut Street 
Compton, California 90220 
CIRCLE 4 ON READER SERVICE CARD 



Where's Your ELECTRONICS Career Headed? 

The Move You Make Today Can Shape Your Future 

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

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

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

INDEPENDENT STUDY, AT HOME 

Free Details Available from: 

Grantham College of Engineering 
10570 Humbolt Street 

Los Alamitos, California 90720 

Independent Home Study Can Prepare You 

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

Recognition and Quality Assurance 

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

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

r 
Grantham College of Engineering 

M1266 

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 

1 
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HOBBYIST'S HOLIDAY! OVER 1000 PARTS IN STOCK! ° 

Sound -Generator IC 

995 3 Independent 
Analog Outputs 

Adds Sound Effects to Your Computer 
This chip is a great way to "dress -up" your pro- 
grams! Only your imagination will limit the type of 
sound effects and music you can produce! The 
three analog audio outputs are independently pro- 
grammable. Two general -purpose 8 -bit I/O ports 
and single 5 VDC supply operation make it easy to 
interface with most microprocessors. 40-pin DIR. 
With interfacing and programming data. 
#276 -1787 9 95 

Touch -Tone Decoder IC 

DTMF Receiver 
In A Single IC 1 295 

For Many Remote Control Applications 
High performance, easy to use! Features single 
analog input and 8 built -in switched -capacitor 
filters. Selectable hexadecimal or binary coded 2 
of 8 output. Clocked by low -cost 3.58 MHz crystal 
(see below). 18 -pin, 5 VDC, single supply. With 
detailed data and circuitry examples. #276 -1303 

3.58 -MHz Crystal. #272 -1310 1 69 

Voice Synthesizer Team 

MUM 
1nTTTTi r) 2> 

Adds Voice Function to Your Computer 
(1) Text -to- Speech IC. Translates ASCII data 
to direct Synthesizer. #276 -1786 16.95 
(2) Speech Synthesizer. MOS /LSI. Easy in- 
terfacing with most computers. 
#276 -1784 12.95 

8 -Bit AID Converter IC 
Complete Data Acquisition 

System in One IC 
High -speed data transfer with 
minimum support compo- 
nents. Features single 5 VDC 
supply operation, internal sys- 
tem clock, single analog input 
and an on -chip sample -and- 
hold circuit. 8 -pin DIP with 
data. #276 -1796 6 95 

(3) 

DC Fan and Trans 

(4) 

(3) 3" Brushless DC Fan. Low- noise. No hum or 
AC field problems. #273 -243 14.95 
(4) UL- Recognized Heavy -Duty Transformers. 

Volts Amps Cat. No. Each 

12.6 CT 3.0 273 -1511 6.99 
25.2 CT 2.0 273-1512 7.49 
18.0 CT 2.0 273 -1515 6.99 

IC Chime, Siren and Buzzer 
(5) 

For Alerters, Alarms, Timers and Fun! 
(5) Electronic Chime. Delivers 80 dB "ding - 
dong" at 12 VDC. #273 -071 6 95 
(6) Tri -Sound Siren. 3 distinctive sounds. Deliv- 
ers 80 dB at 3 VDC. #273 -072 5 95 
(7) Two -Tone Piezo Buzzer. 100 dB minimum. 8 
to 16 VDC. #273 -070 8 95 

LEDs Light Up the Season! 
(8) a /i 

i (10) 
(12) 

(8) Super- Bright Red LED. #276 -066 996 
(9) Blinking Red LED. #276 -036 1 19 
(10) Blinking Green LED. #276 -030 1 19 
(11) Flashing Lamps. Yellow, red, green. Ideal for 
model trains. #272 -1097 Pkg.of 3/996 
(12) Xenon Strobe Tube. #272 -1145 2 99 

"Pro- Look" Finishing Touches 
(15) 

(13) (14) 11/16" Dia. Knobs For 1/4" shafts. 
#274 -432 Pkg. of 2/1.49 
1" Dia. Knobs. #274 -433 Pkg. of 2/996 
(15) Our Finest Two -Tone Enclosures. 
Small. 115/16 x 81/4 x 61/8. #270.272 5 99 
Large. 31/16 x 81/4 x 61/e. #270 -274 7 99 

Mini Relays and Switches I 
(17), 

(18) 

(16) Micro -Mini SPDT. Rated 1 amp at 125 VAC. 
5 VDC, 90 mA, 550 -ohm coil. #275 -240 1.69 
With 112 VDC Coil. #275 -241 1 69 
(17) Submini SPST PC -Mount Toggle. Rated 
0.3 amp at 125 VAC. #275 -645 1 59 
(18) DPDT Knife Switch. Rated 0.5 amp at 250 
VAC. #275 -1537 996 

(19) 

Insulated -Clip Jumpers 

(20) 

!10 -Piece Electronic Tool Kit 

1 495 
Complete 

L Home /Shop, 
Set -Up 

V Scientific Calculator - 
Includes 30 -watt UL listed soldering iron and stand, 
solder, solder aid, needle -nose pliers, diagonal cutter, 
three screwdrivers and heat sink. #64 -2801 

Never Needs 
Batteries! 

2995 

EC -4018. Solar-powered folding -style. Extra -large 
keys and LCD display. 76 useful functions. 10 -digit 
mantissa, 2 -digit exponent. #65 -982 

Solderless Breadboard 

1995 

Big 21/6 x 6'/2" size, mounted on a 7 x 4" "stay -put" 
steel base with rubber feet. Provides a total of 640 
plug -in tie points. Includes three binding posts for ex- 
ternal connections. #276 -169 

Solar Energy Project Set 

Perfect for 
Science 
Projects 

995 
Discover the future promise of solar technology today! 
Comes complete with solar cell prewired to a DC motor, 
color wheels, propeller and booklet with interesting 
projects. #277-1201 

(21) 

Secure Connections for Easy Testing 
(19) Set of 10 Test Cables. 14 long. 
#278 -001 3 49 
(20) 20" Mini -Clip Leads. 
#278-016 Pair /2.99 
(21) 6-ft. Coiled Leads. Probes at one end, ba- 
nana plugs at other. #278 -750 Pair /3.89 

Handy Folding Multitester 
Ideal for Home /Auto /Shop 

You get durability and famous Micronta® quality 
and save $8.07. Features 25 switch -selected 
ranges. Meter movement is shunted when 
closed. Fuse and surge absorber protected. Four 
detented hinge positions for easy -view position- 
ing. Measures AC /DC voltage, DC current and 
resistance. 71/4 x 45/16 x 11/4" when open. With 
probes, manual. Batteries extra. #22 -211 

Over 1000 items in stock: Binding posts, Books, Breadboards, Buzzers, Capacitors, Chokes, Clips, Radio lhaek Connectors, Fuses, Hardware, ICs, Jacks, Knobs, Lamps, Multitesters, PC Boards, Plugs, Recti- 
fiers Relays, Resistors, Switches, Tools, Transformers, Transistors, Wire, Zeners and more! A DIVISION OF TANDY CORPORATION 

Prices apply at participating Radio Shack stores and dealers 

CIRCLE 8 ON FREE INFORMATION CARI) 
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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 ( 200µA 
to 2A) 

Ohms -8 ranges ( 200 ohms to 

2000 Megohms) 
Continuity beeper 
Diode check 

See one now at your local Beckman 
Industrial distributor. 

DM20L . . . $6995* 

`Suggested list price ($US I with battery, test leads and manual. 

Bó' "n n ¡knolls 

Beckman Industrial Corporation 
A Subsidiary of Emerson Electric Company 
630 Puente Street, Brea, CA 92621 

(714) 671 -4800 

hh Copyright 1985 Beckman Industrial Corporation 

IlliI/EDITORIAL III 

The Gray & Green Lines 

As we approach the Holiday season, 
you'll be seeing a lot of green trimmings 
surrounding all those enticing new elec- 
tronic and computer products, as befits 
Christmas decorations. "Green" is the 
time of year when buyers turn out in 
droves to turn their bonuses and savings 
into gifts -a VCR, personal computer, 
Color TV receiver, or what -have -you. 

It's also the time of year when many 
companies launch their newest models. 
For these, don't expect much of a dis- 
count, if any, since there is generally a 
limited supply and they contain enough 
novel, even innovative and useful gee - 
gaws to justify selling them at the sug- 
gested retail selling price (used to be 
called "List Price "). 

At this time, too, older models, some 
being phased out, are heavily discounted 
to move 'em all out in order to make 
room for 1987 and 1987 % models. Both 
are good buys in their respective ways. 

At the same time, there are plenty of 
gray- market products; more than ever, it 
seems. A gray -market product is one 
that's sold by an unauthorized dealer. 
This doesn't make the dealer an illegal 
source, of course. It just means that the 
manufacturer sells only to "authorized" 
dealers who, in turn, sometimes sell pro- 
ducts to "unauthorized" dealers. 

This is done for a number of reasons. 
Some dealers, for certain very important 
product lines, must purchase a minimum 
number of units in order to retain an 
authorized dealership. In some instan- 
ces, this minimum -order requirement is 

too high for the dealer's sales power. Ra- 
ther than allow the equipment to gather 
dust, and to pay continuing financing 
charges, he (or she) "transships" excess 
units to an unauthorized dealer and picks 
up a few points of profit, to boot, while 
reducing finance charges, gaining more 
inventory space, and improving the busi- 
ness's cash -flow situation. 

Nothing wrong with this Yankee in- 
genuity, right? Well, not entirely right. 

For one, it is possible that a manufactur- 
er will not honor a warranty if the prod- 
uct is not purchased from an authorized 
dealer, though in most instances it does. 
More importantly, this cuts into other 
authorized dealers' assumed marketing 
area, adding new competition that could 
be undercutting selling price and profits 
because he doesn't have to have a fancy 
store front, high -class interior decora- 
tion, service support costs, customer re- 
lations hand holding, etc. 

This has become a cause celebre in 
some product areas, such as computers 
(especially with IBM, Apple and Com- 
paq computers sold through franchisees 
and franchisors). Some franchised deal- 
ers "caught" doing this have had their 
authorized status stripped away. High- 
flying computer brokers talk of meetings 
in darkened warehouses, where $'h -mill- 
ion in cash is exchanged (no credit here). 

Other Xmas caveats relate to dumping 
of merchandise from companies going 
out of business and, thus, no after -sales 
support will be available; obsolete prod- 
ucts, such as the old- frequency wireless 
telephones sold about two years ago, 
which had been superseded by new fre- 
quencies, with FCC approval, to mini- 
mize interference; unawareness of new, 
updated models that carry the same mod- 
el name, such as dBase III Plus without 
copy protection, an IBM XT with an 
80286 CPU and no wait states, power 
supplies without UL approval, and so on. 

The wary buyer, however, should be 
able to separate gray from green and fer- 
ret out the best from among many fine 
electronic and computer models offered 
for sale during the merry season, and en- 
joy the benefits for many years to come. 
Happy shopping! 

Ptt11t1 6rrrtittgli from tir 
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Ullii//LETTERS Ï/IIIÌ 
As a result of browsing through a news- 

stand in New York, I discovered Modern 
Electronics. What a refreshing experi- 
ence! Throughout my hobby career I had 
subscribed to Popular Electronics. 
Somehow they did not know that the shot 
heard around the world was not because 
of equipment reviews but innovation. 
Hobby magazines have been the spark 
plug of American ingenuity and innova- 
tion. And so I'm delighted with your fine 
writing staff, Forrest Mims, and Don 
Lancaster. I was about to put the solder- 
ing iron and the junk box in a garage sale. 
As it is, I will hold on, and take a year 
subscription. 

I would appreciate an index of articles 
so that I could obtain back issues. 

Clifford Haynes 
Chantilly, VA 22021 

Your wish is our command. See our 
1986 Cumulative Article Index in this 
issue; back issues cost $2.50. -Ed. 

Author Updates 
Some errors appear in my "Digital 

Measuring System" article (August 

1986), all in Fig. 1. They can be corrected 
as follows: (1) connect a line from the line 
coming from pin 2 of J2 to the junction 
between Ry and Rz; (2) route the line 

that connects pin 1 of UI to pin 1 of U2 to 
pin 7 -not pin 8 as shown -of Jl ; and (3) 

route the line that connects pin 2 of UI 
and pin 7 of U2 to pin 8 -not pin 7 as 

shown -of Jl. See also Letters in the No- 
vember 1986 issue. 

Charles R. Ball 
Snellville, GA 

There is a minor error in Fig. 2 of my 
"Programmable Ni -Cd Recycler" (Oct. 
1986). To rectify it, break the line linking 
ICI OUT with IC2 IN to the right of the 
dot that joins the vertical line going to 
S4A. Then draw a line from IC2 IN down 
to the line that goes to the top of R7 and 
to pin 3 of IC3. If the project is wired as 

shown, it will function properly, though 
it will be wasteful of power because the 
charge circuit will be active even in the 
"zap" mode when it is not needed. 

Peter A. Lovelock 

I've made an improvement in the "Fan 

Delay Timer for Air Conditioners" (July 
1986) circuit. To more reliably trigger the 
555 timer, the value of C3 has been 
changed from 0.01 /IF to 0.1 F. I'll be 

happy to send a 0.1 14F capacitor to any- 
one who ordered the kit from the article. 

I would also like to point out that the 
project will operate with heat during the 
winter. If you determine that warm air 
can be made to continue coming after the 
heat cycle ends by running the system 
fan, simply hook up the project by ex- 

changing the white heating contactor 
wire with the yellow cooling contactor 
wire. 

Also, we are now able to supply the 
High -Tech Sequencing Light (August 
1986) parts kit for $49.95 instead of 
$59.95. Any one who purchased a kit at 
the higher price can write for a refund of 
the difference. Many requests have been 
received for information concerning the 
PU4110 transistor arrays. Those are 
available for $4.95 each from NRG Elec- 
tronics, P.O. Box 24138, Ft. Lauderdale, 
FL 33307. 

Bill Owen 
Ft. Lauderdale, FL 

THE NEW 65/9028 
ANSI VIDEO TERMINAL 

* FROM LINGER ENTERPRISES 
A second generation, low cost, high 
sized, single board for making your 
Terminal. This highly versatile board 
stand alone video terminal, or without 
video console. VT100, VT52 Compatible. 
FEATURES: 
* Uses the new CRT9128 Video Con- 

troller driven by a 6502A CPU 
* On- Screen Non -Volatile Configuration 
* 10 Terminal Modes: ANSI, H19, 

ADM -5, WYSE 50, TVI -920, KT -7, 
HAZ -1500, ADDS 60, OUME -101, and 1140,1P 

Datapoint 8200 
* Supports IBM PC /XT, and Parallel 

ASCII Keyboards 
* Supports standard 15.75 kHz (Horiz.) boas 
* Composite or Split Video (50/60 Hz) 
* 25 X 80 Format with Non -Scrolling 

User Row 
* Jump or Smooth Scroll 
* RS -232 at 16 Baud Rates from 50 to 

19,200 
* On Board Printer Port 
* Wide and Thin Line Graphics 
* Normal and Reverse Screen Attributes 

' * Cumulative Character Attributes: De- Inten, 
Reverse, Underline and Blank 

* 10 Programmable Function Keys and 
Answerback message 

* 5 X 8 Character Matrix or 7 X 9 tor 
IBM Monitors 

I * Mini Size: 6.5 X 5 inches 
: * Low Power: 5VDC @ .7A, ± 12VDC 

@ 20mA. 

VT 
BOARD! 

* 
performance, mini 
own RS232 Video 
can be used as a 

a keyboard, as a 

MICRO SIZE! 

it ,t 

tshìsà 

$9995 
FULL KIT 

w /100 Page Manual 
ADD $40 FOR A &T 

OPTIONAL EPROM FOR 
PC/XT STYLE SERIAL 

KEYBOARD: 515 

SOURCE DISKETTE: 
PC /XT FORMAT 

5', IN. 515 

Digital Research Computers 
) (OF TEXAS) 

) P.O. BOX 381450 DUNCANVILLE TX 75138 (214) 225 -2309 

) ) Call or write for a free catalog on Z -80 or 6809 Single Board 

1 Computers, SS -50 Boards, and other S -100 products. 

) TERMS: Add 53.00 postage. We pay balance. Orders under 515 add 75C handling. No 

1 C.O.D. We accept Visa and MasterCard. Texas Res. add 5 -18 ° -. Tax. Foreign orders 

( except Canada) add 20" P 5 H. Orders over 550 add 850 tor insurance. 
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[hp] 
HEWLETT 
PACKARD 

SEND FOR 
FREE 

CATALOG 
HP -11C Scientific, Lis $56 
HP -15C Advanced Scientific, List $99 
HP -41CV Alphanumeric, List $175 
HP -41CX Alphanumeric, List $249 

HP-71B Newest Computer, List $525 

HP -12C Business. List $99 

THINKJET HP -IL Printer. List $495 
$1.00 Surface Shipping. CA residents add 6% tax 

Over 190 items tor your HP -41 

Money Back Guarantee ORDER TODAY! 
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$47.95 
$75.95 

$129.95 
$179.95 
$399.95 

$75.95 
$399.95 

FOR FASTEST SERVICE 
(714) 582.2637 
8 -5 pm M..:r' -F5 

EduCALC, 27953P CABOT ROAD 
LAGUNA NIGUEL, CA 92677 U.S.A. 

ORDERS ONLY 
(800) 633 -2252 ext. 345 

Anyhnæ Day o: NI( M 
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Ill/il/MODERN ELECTRONICS NEWS/Il/Il 
CD JUKE BOX. The Seeburg Corporation has introduced LaserMusic, a juke- 
box that opens a new pay- for -play era. Using a Sony Compact Disc play- 
er, the professional model holds 60 wear -proof CDs, giving patrons an 
opportunity to choose from up to 1,000 song titles compared to a select- 
ion of less than 200 on conventional juke boxes. The system features 
200 peak watts per stereo channel, stereo three -way speaker systems, 
two background music level modes, and can be programmed by the owner 
to feature music themes. No more quarters, though. The machine ac- 
cepts $1 and $5 bills, with a suggested play of three selections for $1. 

A BREATHING BATTERY. Duracell, Inc. is marketing a line of zinc /air 
batteries that are sealed for long shelf life. When the seal is re- 
moved by a user, the battery "breathes" oxygen from the air for use 
as the cathode reactant. As a result of eliminating an active cathode, 
the cell can contain more anode reactant. 

COMPUTER BUFF BOARD GAME. Black Box Corp. (P.O. Box 12800, Pittsburgh, 
PA 15240) has introduced a board game called "King Chip" that's made 
up of 4,000 questions (and answers) in six computer- related categories. 
There's board room for up to six players; the winner is dubbed "King 
Chip." 

ELECTRONIC PRODUCT AWARD TIME. A variety of award winners were an- 
nounced recently for electronic product development. Matsushita 
Electric won a Research & Development Award for excellence in Indus- 
trial R &D for the the seventh consecutive year. This time it was for 
development of a new automatic focusing system based on the human eye, 
called "Piezofocus." Unlike conventional focusing systems in cameras 
that measure camera -object distance with infrared rays, Piezofocus 
uses a change produced by high- frequency components in the video sig- 
nals that represents a focus error signal. Two new ICs and a micro- 
computer chip are used to do this. Moreover, by eliminating an IR 
transmitter and receiver, it comes in at only one -third the size, uses 
half the power, and costs about two -thirds that of other automatic 
focusing systems....Emmy Awards were issued recently from the National 
Academy of Televisions Arts and Sciences, too. Here Matsushita got 
one in combination with its own Panasonic Company for their role in 
making and marketing consumer video tape recorders....M /A -Com got an 
Emmy, also, for its VideoCipher encryption system. This is the sys- 
tem that scrambles satellite -fed signals and is used by Home Box 
Office, Showtime, and Cable News Network, among others who deliver 
signals to cable TV affiliates and home satellite dish owners....Among 
other electronic companies honored by an Emmy were dbx, NBC, and Zenith 
Corp. for their role in development of television stereo sound. 

COMPUTER HAPPENINGS. Microcomputer speeds were upped recently by new 
models. Compaq's Deskpro 386 uses Intel's latest, the 80386 32 -bit 
processor, to double an IBM -AT's speed....IBM debuted yet another new 
XT model, this one with an Intel 80286 processor and zero wait -state 
to give it speed that sits between lesser XT models and the AT machine. 
Oh, yes, the model is named PC -XT, Model 286. A host of other makers 
also have "AT jrs" (or "XT Srs ") in their lines....Digital Equipment 
Corp. has gone the IBM -compatible route, too, with its new VAXmate 
that's an AT- compatible that can link to the company's bigger VAX 
machines. 
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CABLE -TV 
1 

WE'LL 
MATCH 

OR BEAT 
ANYONE'S 

ADVERTISED 

OR W HOL 

ICES! 

4" Il a/UM Z MAIM 
ITEM 

SINGLE 
UNIT 

PRICE 

DEALER 
10 -UNIT 
PRICE 

RCA 36 CHANNEL CONVERTER (CH. 3 OUTPUT ONLY) 29.95 18.00 ea. 

PIONEER WIRELESS CONVERTER (OUR BEST BUY) 88.95 72.00 ea. 

LCC -58 WIRELESS CONVERTER 92.95 76.00 ea. 

JERROLD 450 WIRELESS CONVERTER (CH. 3 OUTPUT ONLY) 105.95 90.00 ea. 

SB ADD -ON UNIT 109.95 58.00 ea. 

BRAND NEW - UNITS FOR SCIENTIFIC ATLANTA Call for specifics 

MINICODE (N -12) 109.95 58.00 ea. 

MINICODE (N -12) VARISYNC 119.95 62.00 ea. 

MINICODE VARISYNC W /AUTO ON -OFF 179.95 115.00 ea. 

M -35 B (CH. 3 OUTPUT ONLY) 139.95 70.00 ea. 

M -35 B W /AUTO ON -OFF (CALL FOR AVAILABILITY) 199.95 125.00 ea. 

MLD- 1200 -3 (CALL IF CH. 2 OUTPUT) 109.95 58.00 ea. 

INTERFERENCE FILTERS - CH. 3 24.95 14.00 ea. 

JERROLD 400 OR 450 REMOTE CONTROLLER 29.95 18.00 ea. 

ZENITH SSAVI CABLE READY (DEALER PRICE BASED ON 5 UNITS) 225.00 185.00 ea. 

SPECIFY CHANNEL 2 or 3 OUTPUT Other products available - Please Call 

Quantity Item 
Output 

Channel 
Price 
Each 

TOTAL 
PRICE 

California Penal Code #593 -D forbids us 

from shipping any cable descrambling unit 
to anyone residing in the state of California. 

Prices subject to change without notice 

_. _ . - ......._ 

SUBTOTAL 
Shipping Add 
$3.00 per unit 

COD & Credit 
Cards - Add 5% 

TOTAL 

Name 

Address City__. 

State - Zip _ Phone Number ( ) 

r i Cashier's Check î Money Order Hi COD H Visa 1-; Mastercard 

Acct # Exp. Date 

Signature 
FOR OUR RECORDS. 

DECLARATION OF AUTHORIZED USE - I, the undersigned, do hereby declare under 
penalty of perjury that all products purchased, now and in the future, will only be used on cable 

TV systems with proper authorization from local officials or cable company officials in 

accordance with all applicable federal and state laws. 

Dated Signed 

Pacific Cable Company, Inc. 
73251/2 RESEDA BLVD., DEPT. #_211 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 equipment used in your area. Thank You 
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NR! Trains You At Home-As You Build 

GET THE KNOW-HOW 
TO SERVICE EVERY 
COMPUTER ON THIS 
PAGE...AND MORE. 
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IBM is a Registered Trademark of International Business Machines Corporation. 

Epson is a Registered Trademark of Epson America, Inc. 

Apple and the Apple logo are Registered Trademarks of Apple Computer, Inc. 

Compaq is a Registered Trademark of COMPAQ Computer Corporation. 

1985 AT 8 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, 

r1 

It D e IN d t 

s r . " 

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. 

N o Experience Needed, 
N RI 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- densityldouble -sided disk drive 
"intelligent" keyboard 
dot -matrix printer with near -letter- quality mode 
NRI Discovery Lab to teach circuit design and 
operations 
digital multimeter 
logic probe 
spreadsheet, word processing software- 
and more. 

100Page 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 missing, 
write to the address below. 

AraWirSCHOOLS 
McGraw -Hill Continuing Education Center 
3939 Wisconsin Avenue wl ll' 
Washington, DC 20016 

We'll Give You Tomorrow. 



Uil/il//NEW PRODUCTS I 
For more information on products 
described, please circle the appropri- 
ate number on the Free Information 
Card bound into this issue or write to 
the manufacturer. 

Digital Signature Analyzer 
A new instrument for troubleshoot- 
ing digital circuits introduced by 
Quality Test Engineering (Scotts 
Valley, CA) performs digital "signa- 
ture" analysis at frequencies up to 20 
MHz. The hand -held Model SA20 
analyzer employs a technique used in 
automatic test systems to detect and 
display the unique digital signatures 
from the bit stream of the circuit 
node under test and displays the 
compressed data as a 4- character al- 
phanumeric signature. It compares 

actual signatures with the correct 
ones, usually reducing circuit debug- 
ging to simply back -tracing to the 
faulty node. 

Only two connections are required 
to be made for synchronizing clock 
and trigger signals from the circuit 
under test. Logic levels measured by 
the data probe input are sampled by 
the clock edge. The trigger signal 
starts the data recording window, 
which is automatically terminated 
with a signature display. Claimed ac- 
curacy is 99.998% for single- or mul- 
tiple -bit errors that occur within the 
sampling window. Using high -speed 
CMOS logic, the battery -powered 
instrument is suitable for a variety of 
debugging tasks on the bench or in 
the field. $395. 

CIRCLE 9 ON FREE INFORMATION CARD 

"Digital" Soldering Iron 
A new soldering iron from Wellman 
Thermal Systems Corp. (Shelbyville, 
IN) features a scheme that allows sol- 
dering temperature to be set digitally 
in 1- degree increments. A solid -state 

controller assures tight -tolerance 
temperature control. Featured are an 
easy -to -read digital setpoint and in- 
dicator lamps. A special tip design is 

claimed to allow 135 watts of power 
to be pumped into a 25- watt -size iron 
without danger of overheating. The 
unit occupies only 70 square inches 
of bench space. 

CIRCLE 31 ON FREE INFORMATION CARD 

VHS Camcorder 
Panasonic's Model PV -220 all -in- 
one OmniMovie VHS camera /re- 
corder offers lightweight portability 
and HQ (high -quality) circuitry. Its 
0.5 " Newvicon pickup tube features 
a high- frequency striped filter for 
high resolution and high picture 
quality under even subdued lighting, 

Miniature Clock Card 
Doesn't Use Up Computer Slot 
SideClock from Innoventions, Inc. 
(Houston, TX) is a miniature clock 
card for the IBM PC, XT and com- 
patibles that shares the same expan- 
sion slot with any other plug -in card. 
Measuring only 1.2 " wide by 3.8 " 

long, SideClock has a long rectangu- 
lar slot down its center and contact 
fingers that plug into the computer's 
expansion slot in such a way that any 
other card can be plugged into the 
same slot. The product provides full 

clock /calendar functions and is It comes with control software on a 
powered by a 5 -year lithium battery. 5.25 " floppy disk. $59.95. 

CIRCLE 30 ON FREE INFORMATION CARD 
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Stand -Alone EPROM 
Programmer 
Writer -IT" from Bytek Corp. (Boca 
Raton, FL) is a new stand -alone, 
8085- microprocessor -based pro- 
grammer designed to handle MOS 
and CMOS EPROMs and EEPROMs 
up to 256K capacity, including 2716 
on up to 27256 EPROMs and the 2816 

which can be as low as 7 lux. The lens - 
sing system automatically focuses on 
the subject using a beam of infrared 
light. A 6:1 power zoom lens with 
macro function allows the user to re- 
cord subjects as though they were six 
times closer or focus on miniatures 
from as close as 1 " from the lens. 

A built -in automatic iris can ad- 
just to almost any lighting ranging 
from full sunlight to candlelight. A 

white balance system automatically 
adjusts color balance. Additional 
features include a fade in /out func- 
tion and an audio dubbing capability 
for narration. The camcorder can be 
powered via its rechargeable battery, 
its ac adapter or a dc car /vehicle bat- 
tery cord. The rechargeable battery 
and ac adapter are supplied with the 
camcorder; the dc battery cord is an 
extra -cost option. $1,700. 

CIRCLE 32 ON FREE INFORMATION CARD 

Compact Disc Car Adapter 

An adapter that lets listeners play 
portable Compact Discs and person- 
al cassette players in automobiles has 
been unveiled by Ora Electronics 
(Chatsworth, CA). The Model 
CDA -1 adapter makes up for the 
lack of an auxiliary jack on a vehicle 
car radio by generating an FM stereo 
signal that is picked up by the car's 
radio antenna. The radio is then 

tuned to the adapter's transmit fre- 
quency just as you would tune an or- 
dinary FM broadcast. 

Two cable sets are supplied with 
the adapter. One connects a CD or 
cassette player's output to the adapt- 
er's input. The other connects the 
adapter's 9 -volt output to the exter- 
nal player to provide power. Add - 
ons can also be powered from their 
own batteries. $59.95. 

CIRCLE 33 ON FREE INFORMATION CARD 

EEPROM. The tabletop program- 
mer has a single 28 -pin zero- insertion- 
force (ZIF) socket and a 30 -key key- 
pad for manual programming. It also 
has a standard RS -232 serial inter- 
face for uploading and downloading 
to and from a personal computer or 
ASCII terminal at speeds ranging 
from 110 to 9,600 baud. 

Device operations include: LOAD, 
PROGRAM, VERIFY, EDIT, DIS- 
PLAY and ERASED CHECK. Sys- 
tern operations include transfer, file, 
serial in (download) and serial out 
(upload). Twelve translation for- 
mats are included: binary, Intel 
Intellec Standard Absolute Hex, 
Motorola Exorcisor, Tektronix HEX, 
MOS Technology, Fairchild F8, Sig - 

netics RAM Loader, straight hex 
data and ASCII. 

Standard features include 32K x 8 

RAM (256K bits) and a large six-digit 
LED status display. No personality 
modules or adapters are required, 
and Bytek's PROMSoft software 
driver for IBM PCs and compatibles 
is optionally available. $495. 

CIRCLE 34 ON FREE INFORMATION CARD 

Temperature Scanner 
Electroworks' (Ithaca, NY) Model 20 

2- channel temperature scanner inter- 
faces with selected personal com- 
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NEW PRODUCTS ... 
Beckman's Circuitmate line. The 
Models DM25L and DM23 are both 
full -size instruments and both have 
tilt bails, a single rotary func- 
tion /range switch and LCD displays. 
Other features that both share in 
common include: transistor gain 
(HO measuring and diode test func- 
tions; measurement capabilities to 
750 volts ac /1,000 volts dc (10 -meg- 

puters to provide temperature moni- 
toring. Its measurement range is from 
-2 to + 100 degrees Celsius and pro- 
vides degrees Fahrenheit equivalents. 
It has a rated accuracy of ± 0.5 de- 
grees C. 

Supplied are two solid -state temper- 
ature sensors, one for each input 
channel. You can program the com- 
puter with which the Model 20 is used 

to display temperature in either Fah- 
renheit or Celsius, record tempera- 
tures at predetermined intervals, set 
audible alarms for high /low limits 
and display and record the tempera- 
ture differential between the two 
sensors. 

Currently, the Model 20 is available 
for Commodore 64 and Apple IIe 
computers. $179. 

CIRCLE 35 ON FREE INFORMATION CARD 

Computer Security System 
Totalock from Netronics R &D Ltd. 
(New Milford, CT) is a new hard- 
ware -based data security system for 
the IBM PC, XT, AT, PC 3270 

workstation and compatibles. It has 
been designed to extend computer 
protection far beyond the capabili- 
ties of current encryption or hard- 
ware schemes. Consisting of a half - 
size card, it plugs into a single expan- 
sion slot and provides one of 64,000 
possible "locks." The system allows 

the user to select a password contain- 
ing up to 19 characters. 

Accompanying software merges 
into DOS (Version 2.1 or higher) to 
prohibit unauthorized persons from 
gaining access to even the operating 
system. If an unauthorized system 
disk is used or the incorrect password 
is entered, Totalock automatically 
shuts down the computer and all its 
peripherals. This multiple level of 
locks is said to exceed the protection 
provided by the old data encryption 
standard (DES). 

Totalock is designed for use in 
both stand -alone computers and 
mainframe /LAN -connected work- 
stations. It is available as the Model 
700 -1 single -user password system 
for $100 and as the Model 700 -4 

four -user password system for $120. 
CIRCLE 36 ON FREE INFORMATION CARD 

Digital Multimeters 
With Built -In Logic Probe 
Two new low -cost 3'h -digit digital 
multimeters have been added to 

ohm input impedance), 10 amperes 
ac /dc and resistance to 20 megohms; 
6.3" x 3.0" x 1.4 " dimensions; and 
11 -ounce weight. 

The Model DM25L also features a 
direct -reading 2,000 -megohm resis- 
tance range, a built -in 20 -MHz TTL 
logic probe that catches 25- nanosec- 
ond pulses (2.4 volts high and 0.7 
volt low), and five capacitance ranges 
to 20 microfarads full -scale. 

Supplied with each meter are test 
leads, a spare fuse, a 9 -volt battery 
and an operators manual. $89.95 for 
DM25L; $69.95 for DM23. 

CIRCLE 37 ON FREE INFORMATION CARD 
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EXPAND YOUR CAREER HORIZQ 

START WITH CIE. 
Microprocessor Technology, Satellite Communications. 
Robotics. Wherever you want to go in electronics... 
start first wish CIE. 

Why CIE? Because we're the leader in teaching 
electronics through independent study. Consider this. 
We teach over 25,000 students from all over the 
United States and in over 70 foreign countries. And 
we've been doing it for over 50 years, helping 
thousands of men and women get started in 

electronics careers. 
We offer flexible training to meet your needs. 

You can start at the beginner level or, if you already 
know something about electronics, you may want to 
start at a higher level. But wherever you start, you 
can go as far as you like. You can even earn your 
Associate in Applied Science Degree in Electronics. 

Let us get you started today. Just call toll -free 
1- 800 -321 -2155 (in Ohio, 1- 800 -362 -2105) or mail in 

CIRCLE NO. 171 ON FREE INFORMATION CARD 

r 

The CE Microprocessor rainur helps you !o learn how circuits with 
microprocessors functior. in computers. 

the handy reply coupon or card below to: 
Cleveland Institute of Electronics, 
1776 East 17th Street, Cleveland, Ohio 44114. 

CI World Headquarters 
MO-70 

Cleveland Institute of Electronics, Inc. 
1776 East 17th Street Cleveland, Ohio 44114 

Please send your independent study catalog. 
For your convenience, CIE will try to have a representative 
contact you - there is no obligation. 

Print Name 

Address Apt. 

City State Zip 

Age Area Code /Phone No. 

Check box for G.I. Bill bulletin on Educational Benefits 
Veteran Active Duty MAIL TODAY! 

Just call toll -free 1- 800 -321 -2155 (in Ohio, 1- 800 -362 -2105) 
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100-Watt/Channel, 
Distortionless °'g.11 

Audio Amplifier Booster 
Get truly sharp, clear, high-power stereo sound with this $1511 
leading-edge-technology power amp booster for your car's 
radio, tape cassette or CD player system 
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t IVIics December 1986 

By C. Barry Ward 

Now you can obtain high - 
power audio from your au- 
tomotive sound system with- 

out adding any distortion! Through 
use of digital technology, coupled 
with a 250- kilohertz -plus switching 
of a constant -frequency square -wave 
signal that drives power MOSFETs, 
the audio power booster to be de- 
scribed can pump the cleanest 100 

watts /channel (at 4 ohms) into your 
speakers that you ever heard. All you 
need is at least 5 watts per channel 
output from your present car radio's 
output (maximum 25 watts) to get a 

20 -fold increase in power ... 200 
watts total from a system that mea- 
sures only 6" x 6" x 4 ". 

Designed for use in automotive ve- 

hicles or any other environment that 
uses a "12-volt dc" power supply, 
the amplifier has its own dc inverting 
power supply to step up the basic 
13.2 volts of the typical vehicle elec- 

trical system to a level sufficient to 
ensure that the full 100 watts /chan- 
nel of output power is always avail- 
able to speakers. Moreover, with a 

suitable ac -line- operated power sup- 
ply and a preamplifier to boost input 
signals to a power level sufficient to 
provide effective booster drive, the 
digital amp can be used to drive low - 
efficiency speaker systems and to 
dramatically increase room sound 
level from only moderate -power au- 
dio amplifiers -all while maintain- 
ing the low distortion level of the pri- 
mary source program material and 
equipment. 

Owing to its 250 -kHz switching 
frequency, no sound whatsoever is 

audible with no input signal. With an 
input signal, the square wave be- 
comes pulse -width modulated at an 
audio rate to convey the audio infor- 
mation to the speakers. The amplifi- 
er works on a principle very similar 

to that used in a CD player, whose 
high sound quality is renowned. 

How it Works 
Most people are familiar with con- 
ventional analog audio amplifiers 
that enlarge an input signal's voltage 
to provide the current that, in turn, 
drives the speakers. Ideally, the out- 
put waveform should be identical in 
shape to the input, the only differ- 
ence being an increase in amplitude. 

Unlike the analog amp'ifier that 
(again ideally) delivers no power to 
the speakers when no input signal is 

present, the digital amplifier de- 
scribed here outputs a constant -volt- 
age square wave with a son duty cy- 

cle to the filter choke and speaker 
under the same input conditions. As 
cited earlier, the very high frequency 
of this square wave does not allow 
the speaker cones to move, and there- 
fore no sound is heard. When an au- 

dio signal is applied to the amplifier's 
inputs, however, it off -balances the 
square wave in direct proportion to 
the input signal level to move the 
speaker cones in and out. A positive 
input signal that has 10% of the am- 
plitude of the input range gives the 
square wave a duty cycle of 60% high 
and 40% low, which yields a net posi 
tive output. 

If the square wave were to be sent 
directly to a speaker at an audio fre- 
quency, it would generate 180 watts 
of output power! But in the digital 
amplifier, two factors average the 
output to a level of less than one in- 
audible watt. One is the combined in- 
ductance of the speaker and filter, 
the other is the frequency of the 
square wave. The duty cycle of the 
square wave is modulated by an ex- 
tremely linear triangle wave that is 

produced by the switching signal 
across a timing capacitor (C14 in 
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+Supply Level 
shifter and 

Input Audio gate driver 
network Q11, Q12 input 

+32V 

R36 

Phase splitter 
Q13, Q14 

Level 
shifter and 
gate driver 
Q9, 010 

-32V 

Output 

Fig. 1. Simplified block diagram of single channel of digital amplifier. 

the single -channel simplified block 
diagram in Fig. 1). Tight waveform 
linearity is assured by the very large 
values of the timing resistor (R36) 
and timing capacitor. 

Another factor that contributes to 
the linearity of the modulator is the 
10- millivolt level of the triangle 
wave. This small voltage, combined 
with a large time constant, assures 
that only a small, very linear portion 
of the curve of the RC timing ramp is 

used (see Fig. 2). 
Related directly to the square wave 

output signal, the triangle wave is 
compared to the audio input signal 
(Fig. 3). When the audio input goes 
in a positive direction, the output of 
the amplifier remains high for an in- 
creasingly longer percentage of the 
time available for that switching cy- 
cle. To keep the average voltage of 
the output within 10 mV of the input, 
the comparator must change state. 
This forces the output voltage to be 
error corrected to within 10 mV dur- 
ing every 2- microsecond switching 
cycle. Output clipping occurs just as 
it does in a conventional linear am- 
plifier when the output can no longer 

be corrected to match the input sig- 
nal's amplitude. 

Figure 4 is the full schematic of 
both channels of the stereo power - 
MOSFET digital amplifier booster. 
Figure 5 illustrates the power supply 
schematic. 

When power is first applied to the 
circuit, timing capacitor C14 in the 
Ul circuit is discharged. (Though we 
will discuss operation of only one 
channel, the following applies equal- 
ly well to the other channel since 
both are identical.) This holds the 
comparator's output in an off state. 
Since UI is an open -collector device, 
its output very rapidly swings high. 
This high signal goes to phase- split- 
ters Q13 and Q14, where it is split in- 
to positive and negative excursions 
that are routed to positive level shift- 
ers Q11 and Q12 and negative level 
shifters Q9 and Q10. Since the signal 
is going positive at this point, Q11 
and Q12 turn on, which sends output 
p- channel power MOSFET Q2 in- 
to conduction. 

When Q2 conducts, a high positive 
voltage appears on one end of timing 
resistor R43, which charges C14. 

Ramp linearity 

+32V 

63% 

RC 

OV 

Input 
-32V signal range 

Fig. 2. To assure linearity, only a 
very small, linear portion of the 
charging ramp is used. Only 10 mV 
(0.00016 %) of the 64 volts available 

charges the timing capacitor. 

When the charge on C14 reaches 10 
mV, UI's output switches state and 
the process reverses. Charging and dis- 
charging of C14 is at a 250 -kHz rate. 

Note in Fig. 1 that the audio input 
goes to an Input Network. An ac- 
coupled 15 -ohm resistor in this block 
provides a load for the car radio's 
output. (Some car radios require an 
output load to operate properly.) 
The output from the car radio's am- 
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plifier must be in a 5 -to -20 -watt 
range to be able to drive the amplifier 
to full power, as noted earlier. Inside 
the Input Network is also resistive 
decoupling between the timing ramp 
on C14 and the input signal. 

A small amount of preemphasis is 

added by the RC network made up of 
R42 and C13 (Fig. 4). This high 
boost minimizes the high- frequency 
rolloff caused by output filter induc- 
tor L5. 

A time -delay circuit in the Input 
Network mutes the amplifier during 
the first few seconds after power is 

applied. This allows time for the am- 
plifier and the car's radio to stabil- 
ize, removing the pops and thumps 
sometimes associated with high - 
power audio systems. The time delay 
is generated by timer IC U2. The 
high output of U2, held that way by 
C5, keeps Q13 and Q14 and output 
power MOSFETs QI and Q2 from 
conducting. When C5 charges to % 

of the 12 -volt supply, U2's output 
goes low, turning off Q15 and Q18 
and allowing the amplifier to oscil- 
late and amplify. 

Referring to Fig. 5, the power sup- 
ply converts the 12 volts from the 
vehicle's electrical system to + 32 

and - 32 volts. The power supply 
operates as a standard, self- oscillat- 
ing inverter. Transistors QI an Q2 

are driven from power transformer 
Tl's secondary winding. The third 
winding of TI provides the required 
output to rectifier diodes CRI 
through CR4. The pulsating dc from 
the output of the bridge circuit is fil- 
tered by capacitors C2 and C3 to pro- 
duce the required output voltages. 
The power supply operates at a fre- 
quency of 25 kHz. 

Power from the vehicle's electrical 
system can be applied to and re- 
moved from the amplifier's power 
supply with a switch or automotive 
relay. The booster should be turned 
on at the same time that the radio is 

turned on or after (not before). An 
electrically operated antenna can 
provide automatic turn -on when the 
radio is switched on with proper con- 
nections made to the antenna's pow- 
er- control relay coil as illustrated. 

Construction 
Before you begin construction, sepa- 
rate the components for the power - 
supply and amplifier boards. Then in 

each case, separate the diodes and 
transistors according to type num- 
ber. This way, you will be less likely 
to install these devices in the wrong 
locations, which could result in cost- 
ly repairs. Keep in mind that the 
power MOSFETs are easily damaged 

by static elecricity. Therefore, prac- 
tice the same safe handling proce- 
dures recommended for any other 
MOS -type device. 

Due to the r -f nature of this proj- 
ect, printed- circuit construction is al- 
most mandatory. Fabricate the am- 
plifier and power supply boards 
using the actual -size etching -and- 
drilling guides given in Fig. 6. If you 
prefer not to fabricate your own 
boards, you can purchase ready -to- 
wire boards (and other individual 
parts or a complete kit of parts) from 
the source given in the Note at the 
end of the Amplifier Parts List. 

When the boards are ready to be 
wired, indicate on each the hookup 
points for the power transformer on 
the power supply board, between - 
board wiring and off -board wiring. 
These include the numbers for Tl's 
windings on the power supply board 
and all numbers preceded by an E on 
both boards. 

Wind toroid inductors LS and L6 
for the amplifier board. Due to the 
high operating frequency and high 
currents present in the output of the 
amplifier, a "multifilar" winding 
approach is recommended. Each turn 
is composed of several turns of small - 
diameter wire, wound in parallel 
with each other. Inductors wound 
in this manner exhibit much lower 

Voltage across C14 

Audio in 

Output of comparator 

_I 
I 

I I _ 
I 

IPPr 

Fig. 3. Graph shows how triangle and audio waveforms combine to vary the period of the square wave. 
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Left 
input 

E11 

R52 
470 

+12Vo 

Right 
input 

E9 

R44 
68K 

CR7 
= 1N4002 

C5 I+ 

220pF1 

3 

U2 
L M 555 

E5 

R45 Ee 
LED1 

1K 

C6 

R41 R42 
2.2K 1K 

CR14 
12V 

Cl 
220pF 

R12 

620 

C3 . 
220pF 

R38 
15 

R39 
10K 

CR15 
12V 

Fig. 4. Schematic diagram of amplifier portion of circuit shows both channels of 
basic amplifier but not inverting power supply. 

R7 

620 

+32V 

>C 

GND 

R37 
1.2K 

-32V ---0 

losses at high frequencies. They are 
also easier to wind than if a large -dia- 
meter stiff wire were used. 

Each inductor requires six strands 
of No. 25 AWG enameled copper 
wire, each approximately 6 feet long. 

Wind tightly, and avoid variations in 
the consistency of the wind. Wind 
both inductors in the same direction 
to eliminate any possible coupling 
between the two channels when L5 
and L6 are wired into the circuit. 

After winding the inductors, tight- 
ly twist together the conductors at 
each end and, using a soldering iron 
capable of developing at least 800 ° F 
tip temperature, tin the ends. Alter- 
natively, scrape away %" of enamel 
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1N2222 

R26 
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C17 
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R17 

1.5K R16 
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Q6 
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B 
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GND 
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0.1µF 

R5 

Q5 
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L3 R18 

R19 
10 

100 

Q11 4 +32V 

CR13 
ZY 12 

CR10 

Q3 
TP8P10 

4 +32V 

CR3 
B Y 299 

L6 

E1, Left output 

® Q4 
1RF530 

ZY12 

1.5K 

+32V 

-32V 

e R11 750 

R4 
750 Q12 

2N2907A 
L2 

R3 
10 

R1 

100 

010 

R10 

Q13 
2N2907A 

1.5K 

2N2907A 

L1 R6 

R8 
10 

100 

CR11 
ZY 12 

CR18 
MR504 

CR4 
BY 299 

C19 
0.1µF 

o 32V 

0 +32V 

from each wire end before twisting 
together the wires and then tin with a 

standard soldering iron. This latter 
approach is effective but tedious and 
time -consuming. 

The multifilar winding technique 

is not appropriate for Tl in the pow- 
er supply because it could result in 
some undesirable side effects. There- 
fore, to avoid any problems, use sol- 
id wire to wind Tl. Start with the pri- 
mary winding, which is the most dif- 

ficult because it consists of a very 
heavy and stiff No. 12 AWG enam- 
eled wire. Do not scrimp on the size 

of the primary wire. If you do, the 
power supply wall develop less power 
and will overheat. 
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Semiconductors 
CRI thru CR4 -BY299 or equivalent 

fast 2- ampere diode 
CR5,CR6,CR8,CR9 -1N914 or 1N4148 

small -signal diode 
CR7- 1N4004 or similar 400 -volt, 1- 

ampere diode 
CR10 thru CR15 -ZY12 or equivalent 

12 volt, 1 -watt zener diode 
CR16 thru CR19 -MR504 or equival- 

ent 400 -volt, 3- ampere diode 
LED 1 -T -13/4 green light- emitting 

diode 
Q1,Q3- TP8P10or IRF953 p- channel- 

power MOSFET 
Q2,Q4- IRF530 n- channel.power 

MOSFET 
Q5,Q8,Q9,Q 12,Q 13,Q 16- 2N2907A 

pnp transistor 
Q6,Q7,Q10,Q11,Q14,Q15,Q17,Q18- 

2N2222A npn transistor 
UI,U3 -LM31I comparator 
U2 -555 timer 

Capacitors 
Cl ,C2,C3,C5,C7,C9,C 10- 220 -µF, 

25 -volt electrolytic 
C4,C8- 4.7 -µF, 50 -volt electrolytic 
C6- 0.01 -µF, 50 -volt disc 
C 1 1,C 14- 0.022 -µF, 50 -volt stacked 

film 

AMPLIFIER PARTS LIST 

C12,C13,C15,C18- 0.0022 -µF, 50 -volt 
polyester 

C16,CI7- 0.1 -µF, 50 -volt ceramic disc 
C 19- 0.1 -µF, 50 -volt polyester 
Resistors 
(Note: There are no resistors designated 
R2, R9, R15, R20, R24, R30, R31 and 
R34) 
R1,R6,R13,R18 -100 ohms, ''/ -watt, 

5% tolerance 
R3,R8,R14,R19,R28,R29,R32,R33- 

10 ohms, 1/4-watt, 5% tolerance 
R4,R10,R16,R21 -750 ohms, '/4 -watt, 

5% tolerance 
R 5, R 1 I, R 17, R22 -1, 500 ohms, 

-watt, 5% tolerance 
R7,R12 -620 ohms, 1/4-watt, 507o tol- 

erance 
R23,R35 -4,700 ohms, 1/4-watt, 5% 

tolerance 
R25,R43- 270,000 ohms, 1/4-watt, 5% 

tolerance 
R26,R27,R42,R45,R48 -1,000 ohms, 

'/4 -watt, 5% tolerance 
R36,R52 -470 ohms, '/4 -watt, 5% 

tolerance 
R37,R51 -1,200 ohms, 1/4-watt, 5% 

tolerance 
R38,R46 -15 ohms, 3 -watt, 10% 

tolerance 

R39,R47- 10,000 ohms, '/4 -watt, 5% 
tolerance 

R40,R50- 47,000 ohms, /. -watt, 5% 
tolerance 

R41,R49 -2,200 ohms, '/4 -watt, 5% 
tolerance 

R44- 68,000 ohms, 1/4-watt, 5% tol- 
erance 

Miscellaneous 
L1 thru L4,L7,L8- Ferrite bead 
L5,L6- Toroid inductor (hand- wound; 

see text) 
Printed- circuit board; heat sink, suit- 
able enclosure (see text); 12 -volt dc 
fan; transistor insulators; shoulder 
fiber washers; thermal grease or paste; 
hookup and magnet wire (see text); 
machine hardware; solder; etc. 

Note: The following items are available 
from NRG Electronics, P.O. Box 24138, 
Ft. Lauderdale, FL 33307: Complete kit 
of parts, including power supply, enclo- 
sure and fan for $150.00 plus $4.50 P &H. 
Separate parts available are: amplifier pc 
boards for $10.00 each; power supply and 
amplifier heat sinks for $4.00 each; enclo- 
sure for $30.00; and fan for $15.00. Flor- 
ida residents, please add appropriate sales 
tax. Other individual components and 
parts are also available (send SASE for 
parts /price list). 

C11 
1000pF 

Antenna 
relay 

(see text) 
+12V, 20A 

E4 

E3 

E50 E3 

II 

R1 

7.5 

E2 

R2 01 
75 2N5301 

02 
2N5301 

T1 
E6 

NOTE: 

CR1 -CR4= MR822 

= Circuit ground. 

= Chassis ground. 

Fig. 5. Schematic of power supply. This is a basic inverter built around a hand wound toroid power transformer (T1). 
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Fig. 6. The actual -size etching -and- 
drilling guides for the power supply 
(upper) and amplifier (lower) printed - 

circuit boards. 

Starting with a 3 " leader labeled 
with the number 1, wind a 48 " length 
of this wire onto the toroid core. 
Pause at exactly seven turns to form 
the center tap by making a loop that, 
when folded on itself, is 3 " long. 
Twist this loop to form the center 
lead of the transformer's primary 
and label it number 2. Wind exactly 
seven more turns in the same direc- 
tion. Trim the remaining wire to a 
convenient length (about 3') and la- 
bel this last lead number 3. 

Wind the secondary in a similar 
manner, using 72" of No. 14 enam- 
e ed wire. This winding consists of 38 

turns, with a 3 " -long center tap at the 
19th turn. Label the beginning, cen- 
ter tap and end of this winding with 
the numbers 7, 8 and 9, respectively. 
Wind in the same direction as you 
wound the primary. 

Easiest to wind is the third (tertia- 
ry) winding because it consists of on- 
ly eight turns (with a center tap at the 

POWER SUPPLY PARTS LIST 

C1- 1,000 -µF, 25 -volt electrolytic 
capacitor 

C2,C3- 4,700 -µF, 40 -volt electrolytic 
capacitor 

CRI thru CR4 -MR822 or equivalent 
fast 200 -volt, 5- ampere rectifier 

R1 -7.5 -ohm, 5 -watt power resistor 
R2 -75 -ohm, 5 -watt power resistor 
R3 -15 -ohm, 3 -watt power resistor 
Q1,Q2- 2N5301 npn power transistor 

in TO -3 case 
T1- Ribbon toroid transformer (see 

text) 
Misc.- Printed -circuit board; heat 

sink; TO -3 transistor insulators; 
thermal grease or paste; machine 
hardware; heavy -duty stranded 
hookup wire; solder, etc. 

Note: See Amplifier Parts List for availabili- 
ty of kits and individual components. 
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fourth turn) of easily managed 16- 
gauge enameled wire. Label the be- 
ginning, center tap and end of this 
winding with the numbers 4, 5 and 6, 
respectively, and wind in the same di- 
rection as the primary and secondary. 

Trim all power transformer leads 
to 1 " long, measured from the body 
of the toroid, except leads 2 and 3, 
which should be 1 % " and 2 " long, re- 
spectively. Carefully scrape " of the 
enamel from each lead and lightly tin 
with solder. Group the three leads 
from each winding so that they align 
with the appropriate holes in the 
power supply board. 

Wire the power supply board as 
shown in Fig. 7 (Pay careful atten- 
tion to the orientations of the elec- 
trolytic capacitors, transistors and 
diodes on both boards.) Leave TI for 
last. Bolt the heat sink to the board 
via only the two left holes. 

Liberally coat both sides of two 
TO -3 insulators with thermal grease 
or paste and position them on the 
heat sink so that their holes line up 
with those in the heat sink. Mount 
Q1 and Q2 in their respective loca- 
tions and bolt them down with 6 -32 
x ah " machine hardware with shoul- 
der fiber washers between the heat 
sink and board. Make absolutely cer- 
tain that the narrow necks of the 
shoulder fiber washers seat into the 
holes in the heat sink so that the tran- 
sistors are fully insulated from the 
heat sink. Solder the base (B) and 
emitter (E) pins of Ql and Q2 to the 
copper pads. The holddown screws 
make the collector connections. 

Tie together and solder one lead 
each of power resistors RI and R2. 
Slip insulating tubing over each of 
the leads of both resistors, install 
them in holes El, E2 and E3 and sol- 
der into place. Position these resis- 
tors so that they sit on the heat sink 
as shown. Finally, install Ti on the 
board. Make sure all solder connec- 
tions are mechanically and electrical- 
ly secure. 

Fig. 7. Wiring guide for power supply board. 

Wire the amplifier board as shown 
in Fig. 8. Start with the resistors, di- 
odes and wire jumpers. The jumpers, 
identified by the letter with a number 
suffix, should all be solid wire, and 
J3, J5 and J6 should be insulated. 

Install Q5 through Q18. Make cer- 
tain you install the correct transistor 
in each location. Any error in instal- 
lation can cause instant (and expen- 
sive) component failure when the 
amplifier is first powered up. Mount 
Q5 through Q18 about % " above the 
board's surface and be sure to slip a 
ferrite bead over the collector leads 
of Q6, Q8, Q10 and Q12 before 
plugging them into the board. 

Note that Q5 through Q18 can be 
in either a plastic or a metal package. 
With the plastic package's flat facing 
up and the bottom facing toward 
you, the leads are the emitter, base 
and collector from left to right. With 

the round metal package's bottom 
facing you, the leads are the emitter, 
base and collector reading clockwise 
from the tab on the case. 

Install the capacitors, making sure 
that you properly polarize the elec- 
trolytics. Install the ICs directly on 
the board, soldering their pins to the 
copper pads. You can use sockets for 
the ICs, if you wish, though this is 
not necessary (nor is it recommended 
for an automotive environment that 
is normally subjected to mechanical 
stresses) because these low- current 
devices rarely fail if they are good to 
start with. 

Install L5 and L6, seating them on 
the heat sink as shown with double - 
sided foam tape. Then connect and 
solder C15 and C18 from pin 1 of Ul 
and U3, respectively, to circuit 
ground on the bottom of the board. 
Solder these capacitors directly to 
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Fig. 8. Wiring guide for amplifier board. 

the pin 1 stubs to get them as close as 
possible to the ICs. 

Power MOSFETs Ql through Q4 
are in flat three -lead plastic packages 
that bolt down to the board and heat 
sink. As cautioned above, use safe 
handling procedures when working 
with these transistors to avoid dam- 
aging them with static electricity. 
Bend the transistor leads toward the 
rear metal surfaces of the cases at 
the point where they go from wide 
to narrow. 

Coat both sides of four transistor 
insulators with thermal grease or 
paste and align them with the holes in 
the heat sink. Feed four 6 -32 x '/4" 

machine screws through the four 
holes at the bottom of the amplifier 
board from the solder side. Drop a 
shoulder fiber washer onto each 
screw, narrow neck up, and lower 
the heat sink onto the screw ends. 

Ctt 

7O 
I U3 

R52 

I 4 R25 
JB 

016 

R18 

OS 

06 1 i T JR19 
R1811'21 C _ 

CR4 

_ OE11 
Oa 

R23 

017 

R22 

Carefully seat the necks of the fiber 
washers in the holes in the heat sink. 
Install the appropriate n- or p -chan- 
nel power MOSFET in the Q1 
through Q4 locations. Do not forget 
to use safe -handling procedures 
when handling these MOS devices. 
Drop onto each screw end a lock - 
washer and follow up with a 6 -32 ma- 
chine nut. Make the hardware only 
finger tight. 

When mounting the power 
MOSFETs, be exceptionally careful 
to insulate them from the heat sink, 
due to the high r -f difference in po- 
tential between the metal parts. 

Solder the leads of Ql through Q4 
to the copper pads on the bottom of 
the board. These must be solid elec- 
trical and mechanical connections. 
Make sure that you do not create any 
solder bridges between the closely 
spaced pads. Then tighten the hard- 

ware only enough to mechanically 
secure the assembly in place. Do not 
overtighten or you will crack the 
cases of the transistors. 

Operational Checkout 
A full operational check is highly re- 
commended before you install the 
amplifier in your vehicle (see "Bench 
Testing the Amplifier" box). Be ex- 
tremely careful as you check out the 
amplifier section. Keep in mind that 
the power supply produces danger- 
ous voltages and currents. Do not 
short the power supply's outputs. If 
you do, the pc board's foil can be 
damaged. Also, shorting anything 
on the amplifier board will almost 
certainly destroy some of the semi- 
conductors. 

Check the power supply first, us- 
ing an ohmmeter to verify that there 
are no short circuits between the 12 

volt input and either of the two out- 
puts to ground. If you have a 12- to 
14 -volt dc power supply, connect it 
in proper polarity across CI in the 
power supply. 

When you turn on the power, you 
will hear a brief "chirp" from the 
power supply as the filter capacitors 
charge. With a dc voltmeter, you 
should measure + 32 and - 32 volts 
to ground at the positive and nega- 
tive sides of C2 and C3, respectively. 
If the voltage is low or zero, check 
the phasing of Tl's primary (termi- 
nals 1, 2 and 3) and of the feedback 
winding (terminals 4, 5 and 6). If 
there is no output at one side of the 
supply and you hear a high -pitched 
squeal coming from Tl , that side has 
a direct short. 

After checking the power supply, 
disconnect power from it and dis- 
charge the C2 and C3 with a 10 -ohm, 
5 -watt resistor. Connect the power 
supply's output (leads E6, E7 and 
ground) to the amplifier circuit 

(Continued on page 86) 
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Project 

TattleTale 
A unique home /office intruder and emergency 
monitor that you phone to find out if all is well 

By Anthony J. Caristi 

Have you ever wondered 
what's happening at home 
or your office when you're 

away? Does the thought of a break - 
in, fire or other calamity worry you? 
If so, Tattletale can put to rest your 
anxiety. Just a telephone call puts 
this project on the line so that it 
reports to you no matter how far 
away you might be. 

TattleTale monitors and reports 
on up to three possible emergency 
situations, completely automatical- 
ly. It can easily be activated each 
time you leave your home or office 
and has a LED that tells you when it 
is armed. 

Emergency situations like break - 
ins, fire, flood, heating /cooling sys- 
tem failure, etc., can be monitored 
by connecting three independent 
normally open switches or thermo- 
stats to TattleTale's three sensor ter- 
minals. Additionally, a simple modi- 
fication of the basic circuit lets you 
use normally closed switches. 

With TattleTale armed, all you 
have to do is telephone the number 
of the premises being monitored. 
TattleTale immediately answers the 
phone and transmits a series of tones 
or beeps. If you hear one beep every 
couple of seconds, all is well. How- 
ever, if you hear two, three or four 
beeps, one or more sensors have been 
tripped. The number of beeps you 
hear tells you the nature of the emer- 
gency, allowing you to take the ap- 
propriate corrective action. Tattle- 
Tale continues to report back to you 
for about a minute and then hangs 

up and rearms itself. You can check 
TattleTale's status as many times as 
you wish. 

About the Circuit 
As shown in Fig. 1, TattleTale's cir- 
cuit consists of two basic sections: 
the logic section composed of all ICs 
except IC4 and IC9 and the remain- 
ing circuitry that answers the tele- 
phone and places coded pulse tones 
on the telephone line. 

NOR gate IC1A detects when any 
of the sensor switches, identified as 
S2, S3 and S4, has been tripped. If no 
switches are tripped, IC3A is enabled 

and the second output at pin 7 of ICS 
triggers one -shot multivibrator IC7 
via IC3A and IC1B. If any of the sen- 
sor switches is activated, IC3A is dis- 
abled and one of the succeeding out- 
puts of ICS triggers IC7 in a similar 
manner. 

Astable multivibrator IC8 oper- 
ates at about 3 Hz and clocks binary 
counter ICS. The first output, at pin 
9, of ICS is half the clock frequency 
and each succeeding output has a pe- 
riod that's twice as long as that of the 
preceding stages. 

The start of the reset pulse gener- 
ated by IC7 is determined by the out- 
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Here's your chance to win a complete monitoring 
package from Regency Electronics and Lunar Antennas. 
18 scanners in all will be awarded, including a grand 
prize of the set -up you see above: the Regency HX1500 
handheld, the Z60 base station scanner, the R806 mobile 
unit, and a Lunar GDX -4 Broadband monitoring/ 
reference antenna. 

55 Channels to go! 
When you're on the go, and you need to stay tuned into 
the action, take along the Regency HX1500. It's got 55 

channels, 4 independent scan banks, a top mounted 
auxilliary scan control, liquid crystal display, rugged die - 
cast aluminum chassis, covers ten public service bands 
including aircraft, and, it's keyboard programmable. 

Compact Mobile 
With today's smaller cars and limited installation space 
in mind, Regency has developed a new compact mobile 
scanner, the R806. It's the world's first microprocessor 
controlled crystal scanner. In addition, the R806 features 
8 channels, programmable priority, dual scan speed, and 
bright LED channel indicators. 

Base Station Plus! 
Besides covering all the standard public service bands, 
the Regency Z60 scanner receives FM broadcast, 
aircraft transmissions, and has a built -in digital quartz 
dock with an alarm. Other Z60 features include 60 

Send in a photo (like 
, this one of Mike 

Nikolich and his 
Regency monitoring 
station) and receive 
a free gift from 
Regency. Be sure 
to include your 
name, address and 
phone number. 

channels, keyboard programming, priority control, digital 
display and permanent memory. 

Lunar Antenna 
Also included in the grand prize is a broadband 
monitoring/reference antenna from Lunar Electronics. 
The GDX -4 covers 25 to 1300 MHz, and includes 
a 6 foot tower. 

r 
ELECTRONICS INC. 
7707 Records Street 
Indianapolis, IN 46226 

Grand Prize (1 awarded) 
1- Regency Z60 Base station scanner 
1- Regency HX1500 Handheld scanner 
1- Regency R806 Mobile scanner 
1 -Lunar GDX -4 Antenna 

First Prize (5 awarded) 1- Regency Z60 Base station scanner 1- Regency R806 Mobile scanner 

Second Prize (5 awarded) 
1- Regency HX1500 scanner 

Contest rules: Just answer the questions on the coupon, (all answers are 
in the ad copy) fill in your name and address and send the coupon to 
Regency Electronics, Inc., 7707 Records Street, Indianapolis, IN 46226. 
Winners will be selected from all correct entries. One entry per person. No 
purchase necessary. Void where prohibited by law. Contest ends June 
30, 1987. 

1. The Regency Z60 is 
a digital alarm clock an FM radio 
a scanner all of the above 

2. The Regency R806 is the world's first 
controlled crystal scanner. 

3. The Regency HX1500 features 
55 channels Bank scanning 
Liquid crystal display all of the above 

4. The Lunar GDX-4 antenna covers - to - MHz. 

Name- 

Address. 

City: State: Zipcode 

I currently own scanners. 

Brands owned. L J 
CIRCLE 24 ON FREE INFORMATION CARD 
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PARTS LIST 

Semiconductors 
Dl thru D4- 1N4001 or similar recti- 

fier diode 
D5- 1N4004 or similar 300 PIV recti- 

fier diode 
D6,D7,D8- 1N4148 or similar switch- 

ing diode 
IC1- CD4002B dual 4-input NOR gate 
IC2,IC3- CD4081B quad 2 -input 

AND gate 
IC4,IC7,IC8,IC9 -LM555 timer 
105- CD4040B 12 -stage binary counter 
IC6- CD4011 B quad 2 -input NAND 

gate 
LED1- Light- emitting diode (Radio 

Shack Cat. No. 276 -041 or similar) 
Q1- MPSA42 or similar 300 -volt sili- 

con npn transistor 
Q2- 2N3904 or similar silicon npn tran- 

sistor 
Capacitors (15 -volt) 
C 1- 1,000 -µF electrolytic 
C2- 0.47 -µF ceramic disc 
C3- 0.22 -µF ceramic disc 
C5,C6- 0.1 -µF ceramic disc 
C7 -47 -µF electrolytic 
C8,C9,C10- 0.01 -µF ceramic disc 
C4- 0.1 -µF, 200 -volt ceramic or Mylar 
Resistors (1/4-watt, 5% tolerance) 
R1,R2,R3,R18- 10,000 ohms 
R4 -1.5 megohms 
R5,R8,R12 -1 megohm 

R6- 390,000 ohms 
R7 -22 ohms 
R9,R10,R11- 100,000 ohms 
R13 -2,200 ohms 
R14 -150 ohms 
R15- 39,000 ohms 
R16- 15,000 ohms 
R17 -680 ohms 
Miscellaneous 
F1 -1- ampere fuse 
S1 -Spst slide or toggle switch 
S2,S3,S4- sensor switches or thermo- 

stats (see text) 
T1 -6.3 -volt, 300 -mA transformer (Ra- 

dio Shack Cat. No. 273-1284A or sim- 
ilar) 

Z1- Varistor (Radio Shack Cat. No. 
276 -570 or similar) 
Printed -circuit board or perforated 
board and suitable soldering or Wire 
Wrap hardware; sockets for ICs; suit- 
able enclosure; ac line cord with plug; 
telephone cord with modular plug; 
panel -mount LED lens clip; rubber 
grommets; machine hardware; hook- 
up wire; solder; etc. 

Note: The following items are available from 
A. Caristi, 69 White Pond Rd., Waldwick, 
NJ 07463: Pc board for $8.50; ICI and IC3 
for $2.50 each; IC5 for $3.50. Add $1.00 
P &H. New Jersey residents, please add 
state sales tax. 

put of IC5, which is permitted to 
pass through AND gates in IC2 and 
IC3 in accordance with the status of 
the sensor switches. In this way, the 
count length of IC5 is controlled by 
the switches, and pin 9 of IC5 will 
have one, two, three or four pulses 
that are used to enable 200 -Hz tone 
generator IC9. Since IC7 holds IC8 
and IC5 in reset for 1 or 2 seconds 
each time it's triggered, tones gener- 
ated by IC9 are in groups of one, 
two, three or four bursts. 

To answer the ringing telephone, 
TattleTale is designed to respond to 
the 90 -volt, 20 -Hz ring signal. The 
flip -flop "latch" composed of IC6A 
and IC6B has two stable states. 
When power is first applied to the 

circuit, the output at pin 4 of IC6B 
will be high, forward biasing Q2 and 
turning on LEDI to indicate that the 
circuit is armed and ready. 

Any ring signal that appears on the 
telephone line is applied to pin 1 of 
IC6A and causes the latch to change 
state. The negative -going output at 
pin 4 of IC6B then triggers one -shot 
multivibrator IC4, causing its pin 3 

output to go positive. Forward bias 
to QI now connects R14 across the 
telephone line and answers the call. 

Since IC4 has a time period of 
about a minute, the circuit will hold 
the line open for that period of time 
and then automatically hang up. The 
negative -going pulse at pin 3 of IC4 
is then used to reset the latch circuit 

0 
z 
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to the armed condition so that the 
project is ready to answer a later call 
when it arrives. 

During the time Ql is conducting, 
tone bursts from IC9 are fed to the 
base of the transistor and are thus 
fed into the telephone line. This pro- 
vides you with the audio information 
that indicates the status of the sensor 
switches connected to TattleTale. 

Note that the circuit is designed to 
work with normally open sensors. If 
one or more of the sensors you are 
using is a normally closed type, it can 
be used only if you add an inverter to 
the circuit for each. This inverter re- 
verses the logic so that it conforms to 
the requirements of the basic circuit. 
Figure 2 illustrates this modification 
using a normally closed switch and 
IC6D (the spare gate in IC6) in place 
of S2 in Fig. 1. 

Examining Fig. 2, you will note 
that RI, which is normally connected 
to pins 2 and 3 of ICI, now connects 
to pins 12 and 13 of IC6D. With this 
circuit modification, S5, which is 

used in place of S2, must be a nor- 
mally closed switch. This results in 
pins 2 and 3 of ICI being at logic 0 

when no emergency exists, due to the 
inverting action of IC6D. 

If your system calls for use of 
more than one normally closed sen- 
sor, you must add another chip to the 
Fig. 2 circuit. This chip can be a 
CD4011B or a CD4069B. Remem- 
ber, though, that when using one sec- 
tion of a CD4011B as an inverter, 
you must connect both inputs to- 
gether and that digital CMOS chips 
should never have input terminals 
that are left floating. 

Construction 
There's nothing critical about com- 
ponent layout. Therefore, any con- 
venient means of assembly can be 
used to build Tattletale, including 
perforated board and soldering or 
Wire Wrap hardware and, prefer- 
ably, a printed- circuit board. Use 
sockets for all ICs. 

If you wish to fabricate your own 

Fig. 2. Circuit modification for using 
normally closed sensors. 

pc board, use the actual -size etching - 
and- drilling guide shown in Fig. 3. 
When you're finished fabricating the 
board, drill a small hole 1' /z "in from 
the right and '/a " in from the top 
edges of the board with the board 
oriented as shown in Fig. 3. Drill a 
second small hole about '/a " immedi- 
ately to the right of the first hole. 
These two holes will be used to secure 
the telephone cord to the board to 
prevent it from pulling loose. If you 
prefer not to fabricate your own pc 
board, you can purchase a ready -to- 

wire one from the source given in the 
Note at the end of the Parts List. 

Referring to Fig. 4, install and 
solder into place sockets for all ICs. 
Do not install the ICs in the sockets 
at this time. Next, install the resis- 
tors, followed by the capacitors, va- 
ristor, diodes, transistors and LED. 
Make sure the electrolytic capaci- 
tors, LED, diodes and transistors are 
properly oriented before soldering 
their leads to the pads on the board. 

If you plan on installing Tattle - 
Tale inside an enclosure, don't 
mount the LED on the enclosure's 
top. Instead, install 4" lengths of 
hookup wire in the holes in the 
board, preferably using black insula- 
tion for the cathode wire and red in- 
sulation for the anode wire. Slip over 
either wire a 1" to 1'h " length of in- 
sulating tubing. Then solder the free 
ends of the wires to the LED's leads, 
making sure you observe proper po- 
larity. When the connections have 
cooled, push the tubing all the way 
up to the bottom of the LED's case 
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Fig. 3. Actual -size etching- and -drilling guide for fabricating pc board. 
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.] 
IC1 

to make sure the connections and 
leads are well insulated from each 
other. 

If you substitute components for 
those specified in the Parts List, keep 
in mind that because QI must with- 
stand the 90 -volt rms ring signal, the 
transistor selected for it must have at 
least a 300 -volt collector to emitter 
rating. The same applies to D5. 

The Archer power transformer 
from Radio Shack indentified as TI 
in the Parts List mounts directly on 
the board as shown in the lead photo 
and indicated in Fig. 4, without the 
need for machine hardware to hold it 
in place. Be sure when you mount the 
transformer that its primary and sec- 
ondary winding pins go into the ap- 
propriate holes. The pins for the pri- 
mary and secondary are readily iden- 
tified on the Archer transformer. If 
you use a different transformer that 
doesn't fit on the board, you can 
mount it on one wall of the enclosure 
in which you house the project and 
wire it to the board. 

When all components have been 
installed on the board, you should 
have no trouble locating the holes for 
the jumper wires. Use solid bare wire 
for the shorter jumpers and insulated 
hookup wire for those that start be- 
tween ICI and IC3 and between IC3 
and IC5. 

Trim 1/4 " of insulation from both 
ends of four 5 " -long lengths of hook- 
up wire. Install and solder these in 
the board holes identified as S2, S3, S4 

and S2,S3,S4. These four wires go to a 
screw -type terminal strip that serves 
as the means for connecting the ex- 
ternal sensor switches to the main 
circuitry. 

Select a large enough enclosure to 
accommodate the pc -board assem- 
bly, POWER switch, power trans- 
former (if it's going to be mounted 
off the board), a 4- position screw - 
type terminal strip and the fuse 
holder. The last can be a block type 
holder that mounts inside the enclo- 
sure or a more convenient through - 
the -wall bayonet type. 
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Fig. 4. Components-placement/orientation diagram for wiring pc board. 

Machine the enclosure to permit 
mounting the pc -board assembly on 
the floor of it. If the power trans- 
former is to be mounted off the 
board, drill mounting holes for it 

through the floor or rear wall. Now 
drill holes through the rear panel for 
the fuse holder and entry of the tele- 
phone and ac power cords and 
through the front panel for the POW- 

ER switch and the LED through the 
front panel. Then cut a rectangular 
slot and drill the mounting holes for 
the screw -type terminal strip through 
the rear panel. 

Deburr all cut and drilled edges 
with a file. Line the telephone and 
line cord holes with rubber grom- 
mets and drop a panel -mount lens 

clip into the LED hole, or line it with 
a small rubber grommet that will 

hold the LED in place by friction. 
Prepare the free end of the line cord 
by separating the two conductors 
about 5 " and trimming away '/a " of 
insulation from both. Tightly twist 
together the fine wires in each con- 
ductor and sparingly tin with solder. 

Similarly, trim '/a " of insulation 
from the green and red wires at the 
end of the telephone cord opposite 
the end that terminates in the modu- 
lar plug. If spade clips are on the end 
being prepared, remove and discard 
them and then trim away the insula- 
tion. Sparingly tin the conductors 
with solder. Slip over the prepared 
end of the cable a 2" length of 
small- diameter heat -shrinkable tub- 
ing, push it far enough back to leave 
3 "to 4 "of the red and green conduc- 
tors free and shrink it tight. 

Pass the prepared end of the line 
cord through its grommet -lined hole 
into the enclosure and tie a knot just 
beyond the point where the two con- 
ductors meet. Then pass the pre- 
pared end of the telephone cord 
through its grommet -lined hole. 

Mount the components -not the 
pc -board assembly- on the enclo- 
sure walls in their respective loca- 
tions. If the transformer you are us- 
ing must mount off the board and 
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Advanced Surge Protector /Filter 
I! SURGE PROTECTION !I 

Do you want the best protection available at the best price 

with a lifetime warranty? The U.S. NAVY, AT &T, U.S. AR- 

MY, NASA, and the Colorado state school system did so 

THEY CALLED US! 

ZAPSTAR S -6 SURGE PROTECTOR /FILTER 
859.95 

Six Grounded Outlets 
' Light to Indicate Protection is in Effect 
' Dual Stage EMI /RFI Filtering 

On /Off Power Control Rocker Switch 
15 Amp Circuit Breaker 
Full Three Mode Surge Protection 

ZAPSTAR S- 6 - SPECIFICATIONS 

RESPONSE TIME: 
CLAMPING VOLTAGE: 
DISSIPATION CAPABILITY: 

Under 1 Nanosecond 
151 Volts 
100 Joules (1,000,000 Watt 
100 Microsecond) 

FILTER ATTENUATION: -55 DB (1 -1000 MHZ) 

So it's no wonder that the people with the 
most to protect call us for protection. 
Call Toll Free 

1- 800 -624 -8189 
In Florida, call (305) 722 -7770. 

Why settle for less? 
Manufactured by. 

SEVERTS -ZORMAN ENGINEERING, INC. 

Ft. Lauderdale. FL 

mg) 
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E LECTRDÑiés çHNia r 
EARN YOUR \ i.._ 
B.S.E.E. 
DEGREE 

THROUGH HOME STUDY 
Our New and Highly Effective Advanced- Place- 
ment Program for experienced Electronic Tech- 
nicians grants credit for previous Schooling and 
Professional Experience, and can greatly re- 

duce the time required to complete Program and 
reach graduation. No residence schooling re- 

quired for qualified Electronic Technicians. 
Through this Special Program you can pull all of 

the loose ends of your electronics background 
together and earn your B.S.E. E. Degree. Up- 

grade your status and pay to the Engineering 
Level. Advance Rapidly! Many finish in 12 

months or less. Students and graduates in all 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 'CIE P.O. BOX 20345 
JACKSON, MISSISSIPPI 39209 

has lugs rather than leads for access- 
ing its windings, connect and solder 
to its secondary lugs 4" lengths of 
heavy stranded hookup wire. If the 
transformer has wire leads, remove 

rr of insulation from all of them. 
Then mount the transformer on the 
enclosure. 

Place the pc -board assembly near 
the enclosure and insert one conduc- 
tor of the line cord in the second hole 
from the right at the top of the board 
and solder it to the pad. Connect and 
solder the other line cord conductor 
to one lug of the POWER switch. 
Then connect and solder appropriate 
lengths of wire from the other Pow - 
ER switch lug to one lug on the fuse 
holder and from the other lug on the 
fuse holder to the indicated pad on 
the pc board. If the power trans- 
former is mounted off the board, 
connect and solder the free ends of 
the wires previously installed on the 
board to its primary and secondary 
lugs or plug in and solder its leads to 
the appropriate pads. Make sure you 
wire the transformer into the circuit 
properly! 

Solder the green and red conduc- 
tors of the telephone cord as indi- 
cated in Fig. 4. Secure it to the board 
with lacing or other heavy -duty cord, 
via the two small holes you drilled 
for this purpose. 

Use 1/4 'r spacers and 6 -32 or 4 -40 
x 3/4 rr machine hardware to mount 
the pc -board assembly to the floor of 
the enclosure. Connect and solder 
the free ends of the remaining wires 
coming from the board to the lugs 'of 
the terminal strip. Then plug the 
LED into its lens clip or rubber 
grommet and install the fuse. 

Checkout and Installation 
Before putting TattleTale into ser- 
vice, examine it for poorly soldered 
connections and solder bridges, the 
latter especially between the closely 
spaced pads around the IC socket 
pins. Correct any faulty soldering 
immediately. 

With the ICs still not installed in 
their sockets, plug the project's line 
cord into an ac outlet. Connect a dc 
voltmeter across Cl, polarity as indi- 
cated in Fig. 4, and note the reading, 
which should be 9 volts. Leave the 
common probe connected to the neg- 
ative side of Cl and touch pin 8 of 
the 8 -pin sockets, pin 14 of the 14 -pin 
sockets and pin 16 of the 16 -pin sock- 
ets with the positive probe and note 
the readings. If everything is wired 
correctly, all readings should be the 
same as across CI (9 volts). 

If you obtain the proper readings, 
disconnect the line cord from the 
wall socket and allow time for Cl to 
fully discharge. Then carefully in- 
stall the ICs in their respective sock- 
ets, making sure that each is oriented 
as shown in Fig. 4 and that all pins go 
solidly into their socket contacts. 

To check out the circuit, it's best 
to use an oscilloscope to observe 
waveforms. However, if you don't 
have a scope, use a voltmeter that has 
a 1- megohm or greater input resis- 
tance to check the dc levels of slow - 
moving waveforms. 

When you turn on the ac power to 
TattleTale, the LED should light. 
With a piece of wire, momentarily 
short pin 1 of 106 to ground. The 
LED should extinguish and then, af- 
ter about a minute, come back on. If 
you don't get the proper response, 
check the latch circuit by examining 
pin 4 of 106 as you momentarily 
short to ground first pin 1 and then 
pin 6 of this IC. This should cause 
the logic level at pin 4 to go first high 
and then low. 

Check the one -shot action of 1C4 
by momentarily shorting pin 2 of this 
IC to ground while examining the pin 
3 output. This should go to about 9 

volts when you trigger 1C4 at pin 2. It 
should then remain at 9 volts for 
about a minute and then drop back 
to 0 volt. 

Set sensor switch S4 to the closed 
position but leave switches S2 and S3 

(Continued on page 92) 
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V JERROLD 
CORDLESS 
CABLE TV 
CONVERTERS 

X6995 
JERROLD CORDLESS CABLE TV 
CONVERTER % CONTROL 
STARCOM CS -V M_ VOLUME 

Volume control 
68 channels 
Mute control 
Automatic fine tuning 
Instant channel recall 
Programmable to go on at 
a particular channel and off 
automatically 
Compatible with descramblers $i2 05,í-4$119 .95/5-9 /0 up 

JERROLD CORDED 
CABLE TV CONVERTER 
MODEL JRX3 -105 

1 $49.95 
1 t 

36 channels 
push button 
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"THE RABBIT" 
VIDEO MULTIPLYING SYSTEM 
TR -7000 
$5195 

12 up 

` $59.95/6-11 
) $69.96/1-5 

IT'S LIKE HAVING A 
VCR IN EVERY ROOM 

MASTER CARD VISA 

MODEL DRX3- 105/400 
58 channels 
Remote channel changing 
Remote on /off switch 
Remote fine tuning 

EXTRA HAND REMOTES 
REM 400 - $29.95 

JERROLD CORDLES 
CONVERTER 

MODEL DRZ/450 

69.95 
$79.95 ea. 

66 channels 
Automatic fine tuning A/B switch opti m 

ABLE TV 

10 lot 

M1N 1RO 
raw 

770 Amsterdam Ave., New Ycrk, NY 10025 
SHIPPING CHARGES 

For Orders Add 
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$25-100 
$100-500 
$500-750 
$750 anc up 

$6 50 
$8 50 

$10 50 
$20 00 

Give a friend a gift that last s all year 

COMMUMICATIOIYS .11 POPULAR 

(and save $2.00 per subscription) 

MOELEgliRERNoNics 

Dear Readers, 
It's holiday shopping time again. Time to remember all your friends with a gift they'll ap- 

preciate all year long. 
By simply filling out and mailing the enclosed order form you'll bring hours of reading 

pleasure to your friends without the worry of picking the "wrong color" or the "wrong 
size" and best of all no long lines to wear you down. 

For the ham on your list there's CQ, filled with great 
reading each month ... widely acclaimed as the best read- 
ing ham magazine published today. 

For the communications buff, especially the SWL or 
scanner fans there's Popular Communications, loaded 
with fascinating and factual stories which you'll find no- 
where else. 

New to our family is Modern Electronics for the all 
around electronics enthusiast, covering video, stereo, 
computers, circuits, communications, building projects 
and much more. 

There's something for almost everyone on your list. 
So, beat the holiday rush! Send in your order form today. 
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Send To: CQ Publishing, Inc., 76 N. Broadway, Hicksville, New York 1 1801 ,:~f; :;,Á`', 



Computers 

The New Apple IIGS 
Personal Computer 

Macintosh -like (G)raphics and high-performance (S)ound 
capabilities mark the leading qualities provided by Apple 
Comuter's new top -end leader of its Apple II family of 
personal computers. Additionally, it features much more 
memory capacity and faster processing speed than the Apple 
He and Apple IIc models. 

By Alexander W. Burawa 

Apple Computer's new model 
IIGS, expected to be on 
many dealers' shelves just 

about now, is an evolutionary ad- 
vance in the company's Apple II line. 
It adds a machine that provides fast- 
er 16 -bit processing than the earlier 
Apple IIe and IIc could muster with 
their 8 -bit microprocessors, ad- 
dresses considerably more memory, 
borrows from the Apple Macintosh's 
graphics and mouse capabilities, and 
offers dramatically enhanced sound 
capabilities for voice and music. 

Among other features noted, the 
IIGS has seven extra input /output 
expansion slots, better color resolu- 
tion capability, and a high degree of 
compatibility with existing Apple 
software and hardware, and a de- 
tached keyboard with a numeric key- 
pad. Throw in an unusually strong 
commitment by many third -party 
companies which have readied a be- 
vy of hardware and software prod- 
ucts designed to take advantage of 
the new computer's capabilities, and 
you can see that the Apple IIGS is tru- 
ly a thoroughly new model that has 
retained its ties to other Apple II 
models. The basic Apple IIGS carries 
a suggested selling price of $999. 

/_r /- ¡! i¡ l 7t r l _ w_r/ i r r - -- 1... l._/ !_ ,.+ 

--------- / - {".---` ^'-`/ -. -- 
)r r 

Apple Computer avows that the 
IIGS isn't intended to make any exist- 
ing computer in its line obsolete or to 
replace any of them in the market- 
place. Whereas the Apple Macin- 
tosh's market niche is said to be busi- 
ness markets and universities, and 
the Apple IIc is popularly used at 
home for educational and entertain- 
ment purposes, the IIGS seems to be 
aimed at the same market that the IIe 

is rooted in, which is elementary and 
secondary schools insofar as new 
sales are concerned at this time. 
In fact, a $499 Apple IIe upgrade 
kit to give it IIGs capabilities will 
be available. 

As the highest -performing mem- 
ber of the Apple II family, the IIGS 
doesn't come cheap. This is reflected 
in the IIGS $999 for the basic system, 
which comes with 256K of RAM and 
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128K of ROM, both of which are ex- 
pandable. Depending on the buyer's 
choice of video display monitor 
($129 for monochrome to $499 for 
RGB color), disk drive ($299 for a 
5.25 " floppy drive plus $69 for a con- 
troller kit, $399 for a 3.5 "microflop- 
py and $1,299 for a 20M hard disk and 
$129 for the required controller card), 
the entry price can easily be boosted 
to between $1,500 and more than 
$3,000 less any available discounts. 
Figures exclude memory expansion, 
printer and application software. 

System Overview 
The Apple IIGS has a detached low - 
profile, ergonomically curved, 
80 -key keyboard that includes an 
18 -key numeric keypad, but no 
separate function keys. Its system 
unit houses all the circuitry for the 
CPU, memory, I /O, video, sound 
and power supply. Also inside the 
system unit are eight expansion slots, 
one of which is dedicated to 
RAM /ROM expansion with the re- 
maining seven for I/O and special - 
purpose use. Any disk drive used 
with the IIGS must be external, since 
there are no facilities for internal 
mounting of disk or tape drives. 

Much narrower than the width of 
the keyboard, the system unit has a 
clean, uncluttered appearance, 
which makes it resemble a base for 
the user's choice of monochrome or 
color video display monitor more 
than it does a system box. 

Built into the system unit are two 
serial ports, a jack for headphones or 
an external speaker (with program- 
mable volume control), an I/O sound 
connector, a joystick port, a clock 
for file date stamping, ports for ana- 
log RGB and composite -video color 
monitors, an interface for both 5.25 " 

and 3.5 " disk drives (two maximum) 
and a new Apple DeskTop Bus"" 
port for keyboard, mouse and other 
input devices. All of these are access- 
ible through connectors on the rear 
of the system unit. 

The Apple JIGS computer is intended for use in the home and education. 

Seven video display modes are 
available. Text can be displayed in 
either 40- or 80- column by 24 -row 
format. In graphics, the Apple IIGs 
repeats the existing Apple IIe and IIc 
resolution: 40H x 48V pixels in 16 

colors; 80H x 48V pixels in 16 col- 
ors; 140H x 192V pixels in 16 col- 
ors; 280H x 192V pixels in 6 colors; 
and 560H x 192V pixels in mono- 
chrome. The two new graphics 
modes added by the IIGs are 320H x 
200V pixels in 16 colors and 640 x 
200V pixels in 4 to 16 colors, both 
from a palette of 4,096 colors. 

Besides improved graphics, the 
Apple IIGs's sound capabilities have 
also been dramatically enhanced 
over those of earlier Apple IIs. The 
IIGs has a 32- oscillator chip that can 
play up to 15 voices simultaneously 
for synthesizing both music and hu- 
man speech. This is achieved with an 
Ensoniq sound chip, using the dedi- 
cated 64K of RAM. (The Ensoniq 
chip is the same one used in profes- 
sional- quality music synthesizers.) 

Apple supplies with the IIGS a one - 
key mouse that plugs into either side 
of the keyboard, the ProDOS 16 disk 
operating system for the 16 -bit side 
of the computer (the 8 -bit DOS is an 
optional extra -cost item) and utili- 

ties, a training disk and four man- 
uals. Other operating systems that 
can be used in the IIGs include Pro - 
DOS 8, Dos 3.3, Pascal and CP /M, 
the last requiring that an optional 
Z80 card be installed. The training 
disk provides two hours of hands -on 
tutoring for the Apple IIGS compu- 
ter. The manuals consist of a setup 
guide, a 200 -page owner's manual, a 
guide to AppleSoft BASIC and a 
system disk manual. 

Inside the Computer 
Among the key design ingredients 
that make the IIGs different from 
other Apple II computers is its 
65C816 microprocessor. This is the 
first Apple II to enter the 16 -bit 
world of processing while maintain- 
ing 8 -bit compatibility with the 6502 
series processors used in earlier Ap- 
ple II computers. This 8/16 -bit pro- 
cessor is faster (2.8 MHz clock 
speed) than the previously used 8 -bit- 
only processors (1.02 MHz clock 
speed) and can address up to 16M 
bytes of mixed RAM and ROM 
(though Apple limits this to 9M 
bytes, of which 8M bytes can be 
RAM and 1M byte can be ROM). 
The 65C816 also has new addressing 
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Apple IIc Memory Expansion 

Though the Apple IIc was originally 
designed to be nonexpandable internal- 
ly, Apple is now offering a new, en- 
hanced IIc model that has a redesigned 
logic board that accepts a new Apple IIc 
Memory Expansion Card with 256K of 
RAM. The dealer -installable card, 
priced at $269, provides up to 1 mega- 
byte of extra RAM in increments of 
256K bytes. (Dealer installation costs 
are extra.) 

Current Apple IIc owners can take 
advantage of this enhancement with 
$269 Apple IIc Memory Expansion Kit. 
Contained in the Kit are a new logic 
board and the Expansion Card. So 
owners of older Apple Ilcs get a new 
logic board free when expanding mem- 
ory. The exra memory provided by this 
upgrade allows IIc users to create larger 
documents and run more sophisticated 
software. The Expansion Card can be 
used as an internal disk drive, or RAM 
disk, to provide speedier access to pro- 
grams and larger data files than is possi- 
ble from a floppy. 

A supplemental System Utilities Disk 
included in the Expansion Card pack- 
age provides a formatting utility that 
allows many software programs to rec- 

The Apple IIc Memory Expansion Card is installed by the dealer under the computer's 
keyboard. It provides up to 1M byte of extra RAM. 

ognize and utilize the extra memory. 
Some existing software, such as the new 
version of AppleWorks 2.0, automatic- 
ally use the extra memory provided by 

the Expansion Card. A few mouse - 
based programs, however, will require 
modification to operate correctly on 
new and upgraded Ilcs. 

modes that add to those available in 
the 6502 and 65CO2. 

Like the Macintosh, the IIGs in- 
corporates a communications chip 
that supports the AppleTalk net- 
work, giving the new computer the 
potential to print on a LaserWriter 
and to connect to other Apple corn - 
puters. Also like the Macintosh, the 
IIGs has in ROM the "Quick Draw" 
graphics routines that make possible 
pull-down menus, windows and icons. 

The Third Parties 

It's reported that at least 40 new 
products from third -party develop- 
ers will be available by Christmas, 
such is the clout that Apple Comput- 
er has and the confidence in mass 
sales of the product that outside 

hardware and software obviously 
share with Apple. 

For memory expansion, AST Re- 
search has announced a 1M-byte 
memory card; MDldeas has a 256K 
to 8M RAM card; Orange Micro a 
RamPak with a standard 512K that's 
user -expandable to 4M of RAM for 
$259; and Applied Engineering with 
a card that expands up to 1.5M bytes 
with an additional 2M byte piggy- 
back one for a 3.5M total. 

In the hard -disk area, AST Re- 
search also announced a 3.5 " drive, 
while ProAPP brings in a 40M -byte 
system with an average access time of 
less than 30 ms for $1,995. Hayes Mi- 
crocomputer Products has embraced 
the entire Apple II line, including the 
IIGs model, with the announcement 
of a new internal 1200 bps modem 

for $439. Street Electronics in- 
troduced its Echo IIb plug -in board 
for text -to- speech applications for 
$129.95, while MDldeas announced 
its SuperSonic peripheral card that 
will let the Apple IIGs produce stereo 
sound for $59.95. Orange Micro's 
new ProGrappler, which replaces its 
popular Grappler + , is a parallel 
printer interface that has special sup- 
port for the IIGs, making possible in- 
verted and rotated graphics, graph- 
ics windowing, enlargement and 
printing the IIGS's super-hi- resolu- 
tion screens. 

Further, DataDesk International 
debuted its IBM Selectric -like key- 
board for the Apple IIGs, which has 
a host of features to make typing eas- 

(Continued on page 91) 
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Floppy Disk Services 
has been supplying stor- 
age systems to the hobby 
and professional com- 
puter community for 7 

years now. You can buy 
with confidence from a 
supplier that is in for the 
long haul. Whether you 
need advice or technical 
help, our staff is here to 
serve you. 

The 'Service' in Floppy 
Disk Services stands for 
the confidence you'll have 
in dealing with us. We 
do not make you wait 
when a problem comes 
up. We will be there to 
help, and more import- 
antly support and guide 
you. In the unlikely event 
we cannot answer your 
questions, a staff member 
will return a call to you 
in a timely and profes- 
sional manner with the 
answer. 

Complete line of drive enclosures 

Warranty is a term 
that sometimes is taken 
for granted. At Floppy 
Disk Services, we support 
one of the strongest war- 
ranty policies in the bus- 
iness. Our policy is to 
replace any equipment 
found to be defective in 
any way during the war- 
ranty period. Its as simple 
as that! No waiting for 
the merchandise to be 
sent back to the factory. 
If we find a problem, 
(other than abuse), we 
simply ship a new unit 
back to you. 

800- 223 -0306 
CALL FOR FREE CATALOG 

Dealer Inquiries Invlt.: j 
VISA 

39 Everett Dr..BIdg. D Lawrenceville, NJ 08648 

(609) 799 -4440 

he XT -clone system pic 
1 ured above is our Super 
System VII XT clone. It 
contains a turbo pro- 
cessor, a 20mb hard disk 
rormatted RLL to 31 mb, 
640K RAM, two 360K flop - 
oies, 1 AT 1.2 mb drive, 
mono amber monitor, 
par port, ser port, clock 
and AT type keyboard! 
You might expect to pay 
thousands for this system, 
but Floppy Disk Services, 
inc. will supply it ready 
to run with a 1 year war- 
ranty. Call for latest quotes 
on your custom system 
needs... 

FLOPPY 
/DISK 
SERVICES 

ZINC 

CIRCLE 29 ON FREE INFORMA I ION CARD 



Project 

The Optical Isolator 
(Conclusion) 

Last month, in the first part of this series, we introduced you to the various 
types of optical isolators available to experimenters and hobbyists, their 
technical characteristics and some typical applications for these devices. In 
this concluding part, we present construction details for building an inex- 
pensive and versatile tester that can be used in conjunction with a dual -chan- 
nel oscilloscope and a digital multimeter to test all types of optical isolators 
in dual -inline packages, low - voltage zener diodes and 9 -volt batteries. 

Building an Opto Tester 

By Ralph Tenny 

When designing with and 
using optical isolators, 
careful attention must be 

paid to their current transfer ratios 
(CTRs). Failure to take into account 
the CTR can result in electrical stress 
that can damage an optical isolator 
enough to change its CTR. It's also 
often important to match optical iso- 
lators -even if all are stamped with 
the identical part or type number - 
to obtain uniform performance. The 
only way to be sure you're using your 
devices properly and that a selected 
device is indeed operating at all is to 
test each one as you use it. 

The Opto Tester described here is 

a handy accessory to test and match 
all types of optical isolators. In con- 
junction with an ordinary voltmeter 
and an oscilloscope it allows you to 
test optical isolators of unknown 
quality to determine if they are work- 
ing and how well they are working. 
The latter is particularly important if 
you need optical isolators that must 
respond to a given signal. It lets you 

sort through a group of devices until 
you have as many with the same or 
nearly the same characteristics as are 
needed for a given application. As a 
bonus, the Opto Tester can also be 
used to test low- voltage zener diodes 
and 9 -volt transistor batteries. 

About the Circuit 
The entire schematic diagram of the 

Opto Tester, including its ac power 
supply, is shown in Fig. 1. The Opto 
Tester's current source is made up of 
ICI and QI. Because operational 
amplifier ICI continuously forces 
the voltage between its two inputs at 
pins 2 and 3 to be equal, external cir- 
cuitry must be brought into play 
for an output other than 0 volt to 
be obtained. 

Pin 3 is ICI's noninverting ( + ) in- 
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R1 

15K 

R2 
10K 

D1 = Cl 

=(see text) 
N F O 

R4 
11 J1 

500 

1 

117 V dc 

Ti 

1 

Semiconductors 
D 1,D2 -1 N4001 rectifier diode 
D3- Small- signal diode 
IC1- CA3160 (RCA) or TLC -271 

(Radio Shack Cat. No. 276- 1748)- 
see text 

ICI -7812 + 12 -volt regulator 
Ql -VN 10KM enhancement -mode 

FET (Siliconix) 

Capacitors 
C1 -0.1 µF film 
C2,C3- 220 -µF, 25 -volt electrolytic 
C4 -1 -µF tantalum 
Resistors (1/4 -watt) 

R1- 15,000 ohms, 5% 

<+12V in 

J 

- 1 14 

2 13 
01 

VN 10KM 3 12 
SQ1 

4 11 

5 10 Diode clips 

TP1 
6 9 O TP2 

R6 
1K 

TP3 
R5 
20 

<GND in 

1 

PARTS LIST 

R3- 10,000 ohms, 5% 

R5 -20 ohms, 1% 

R6 -1,000 ohms, 1% 

R2- 10,000 -ohm, 15 -turn potentiometer 

R4 -500 -ohm potentiometer 
Miscellaneous 
J 1- Miniature phone jack 
J2 -See text 
Sl -Spst normally open pushbutton 

switch 
S01-14-pin side -wipe IC socket 

(Radio Shack Cat. No. 276 -1999- 
see text) 

T1 -Power transformer (Digi -Key Cat. 
No. T200 -ND or similar) 

+12V 

GND 

TP1,TP2,TP3 -Pc -mount pin jack - 
see text 
Printed -circuit board or perforated 
board and suitable soldering or Wire 
Wrap hardware; suitable enclosure 
(Radio Shack Cat. No. 274 -1565 or 
similar); component platform adap- 
ters (Radio Shack Cat. No. 276 -1980); 

socket for ICI; plug to match jack on 
end of T1 's power cord (see text); 
small alligator clips or other suitable 
connectors for Diode Test Clips (see 
text); solder posts; machine hard- 
ware; hookup wire; solder; etc. 

Fig. 1. Schematic diagram of the Opto Tester. 

put, which means that if a voltage 
more positive than that is on the pin 2 

inverting ( -) input is applied to this 
pin, the output at pin 6 will be posi- 
tive as well. Conversely, if a voltage 
more positive than that on pin 3 is 

applied to pin 2, the output at pin 6 

will be a negative voltage. 
When power is applied to the cir- 

cuit and SI is open, R1, R2, R3 and 

pin 3 of ICI will all be 0 volt. This 
would cause the output of the op 
amp to go negative if it were powered 
from a dual- polarity power supply. 
However, since ICI in this project 
has no negative power supply line 
referenced to circuit ground, its out- 
put can't swing to a negative voltage. 
Therefore, pin 6 will go only to 0 volt 
with a positive voltage applied to pin 

2, pulling the gate and source of Ql 
and pin 2 of ICI also to 0 volt. 

Closing SI puts pin 3 of IC1 at 
some positive voltage determined by 
the setting of R2. This drives the gate 
of Ql positive and causes the transis- 
tor to conduct until the voltage at pin 
2 of ICI is equal to that on pin 3. If 
the potential on pin 3 of IC1 is 0.2 
volt, the current through RS is 0.2 
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+12V 

¡ADJUSTABLE 
CURRENT 

4---0 TP3 

Fig. 2. Simplified schematic diagram illustrates adjustable current source. 

volt /20 ohms, or 10 mA. The same 
current flows from the + 12 -volt 
power supply through the sink lead 
of /C/, as illustrated in the simplified 
schematic in Fig. 2. 

With R4, CI and J1 in the circuit, 
it's possible for the Opto Tester to 
dynamically test optical couplers for 
rise time and data rate (see Fig 3). A 
signal from a square -wave or pulse 
generator is injected into the test cir- 
cuit through Jl. The level of this sig- 
nal is set as needed with trimmer con- 
trol R4 and is then coupled through 
Cl to pin 3 of ICI. 

Input protection for ICI is pro- 
vided by DI , which clamps the nega- 
tive -going edge of the square -wave 
input test signal from the generator 
to a safe level. The base of the optical 
coupler's internal transistor can be 
connected to its emitter through a 
22,000- to 100,000 -ohm resistor via 
J2 to improve response time of the 
optical coupler, though this is done 
at the expense of the CTR with some 
devices. 

The input and output waveforms 
are monitored with an oscilloscope 
during dynamic testing. The input 
waveform is monitored between TP1 
and TP2, the output waveform be- 
tween TP2 and TP3. 

It's possible to use the Opto Test- 
er's adjustable current source for 
testing low- voltage zener diodes and 

batteries when adapters are used. Ze- 
ner diodes are not perfect regulators, 
and some are less perfect than 
others. In the curve shown in Fig. 4, 
note that at lower currents the zener 
diode's "regulated" voltage can 
change quite a bit, while at higher 
currents the response settles out to a 

more linear voltage slope. With the 
Opto Tester, you can display the 
operating curve of zener diodes to 
determine if they are working and 
how well. 

The wiring of the two test adapters 
is shown in Fig. 5. With Adapter 1 

plugged into test socket SOI via the 
pins indicated, the Diode Test Clips 
shown in Fig. 1 become active. Fig- 
ure 6 shows the Opto Tester circuit 
with the zener diode connected via 
the clips. This arrangement allows a 
particular bias current to be set by 
monitoring the voltage between TP1 
and TP3 with a voltmeter and then 
applying a varying current to mea- 
sure zener impedance. 

When testing a zener diode, the 
slope of its waveform can be ex- 
pressed as a change in voltage for a 
given change in current, such as mil- 
livolts per milliampere. For example, 
if a given zener diode's slope is 2.5 
millivolts per milliampere, output 
impedance is 0.0025 volt /0.001 am- 
pere, or 2.5 ohms. As a point of re- 

R2 Voltages for Various Drive Currents 

R3 (mV) Current (mA) R3 (V) Current (mA) 

20 0.001 0.2 0.010 
40 0.002 0.3 0.015 

60 0.003 0.4 0.020 
80 0.004 0.5 0.025 

100 0.005 0.6 0.030 

Fig. 3. Equivalent Opto Tester circuit for dynamic testing of opto isolators. 
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Current 

Fig. 4. Voltage - versus -current response 
curve of a typical zener diode. 

11 4 4 0---0 
5 0 0 10 5 

0 9 6 6 0- 
7 0 0 6 7 

ADAPTER 1 

11 

10 

r 
9 Battery 

ADAPTER 2 

B 

Fig. S. Test adapters required for using 
Opto Tester to test zener diodes (Adap- 

ter 1) and batteries (Adapter 2). 

ference, keep in mind that 
the ideal zener regulator has zero 
ohm of impedance. 

Adapter 2 in Fig. 5 allows the out- 
put impedance of a battery to be 
tested. This test is conducted in a 
manner similar to that for the zener 
diode with one exception. The Fig. 7 

test circuit shows that the negative 
terminal of the battery being tested 
goes to the Opto Tester's ground. This 
allows the output variation from the 
battery to be measured between TP3 
and the battery's + terminal. 

The Opto Tester's power supply 
(Fig. 1) is driven from the 117 -volt ac 
line through a plug -in ac wall trans- 
former that delivers between 9 and 
12 volts ac at not less than 200 mA. A 
higher- voltage transformer can be 
used if a full -wave bridge rectifier is 

used in place of the full -wave doub- 
ler shown. Just reconfigure the 
power supply as a standard bridge 
circuit and use a large value of capa- 
citance (say, 220 microfarads or 
more) for a filter at the output from 
the bridge rectifier. In either case, C4 
should be a tantalum capacitor to 

R1 

5K 

R2 

OK 

+12V 

R4 
^00 

RL 

20 

TP3 

o INPUT 

To 
oscilloscope 

GND 

Fig. 6. Equivalent circuit with zener diode connected to Opto Tester. 

improve the transient response of 
regulator IC2. 

Construction 
As shown in the lead photo and Figs. 
8 and 9, this is a simple project to 
build. It's very compact and has very 
few components. Therefore, it can 
easily be assembled on a small piece 
of perforated board. Cut the board 
to fit (and replace) the top of the 
small project box specified in the 
Parts List. Use suitable soldering (or 
Wire Wrap) hardware to mount the 
components and a socket for ICI. 

There's nothing critical about cir- 
cuit layout. Just arrange the compo- 
nents in any way that lets you plug 
them into the board without crowd- 
ing. Figure 8 shows the top of the 
board on which the prototype was 
assembled and a suggested layout. 
Simply plug in the components and 
wire them according to Fig. 1. 

The socket recommended for SOI 
in the Parts List is a side -wipe type 
that assures good reliability. The 
Radio Shack part number was for 
this type of socket at the time this 
was written. If Radio Shack has 
changed suppliers in the meantime, 
you may not get the recommended 
type of socket and will, therefore, 

have to shop around to locate the 
preferred type. 

Two different op amps are speci- 
fied in the Parts List for ICI. The 
preferred op amp is the RCA 
CA3160. The Radio Shack part 
number is for a TLC -271, which has 
a more limited frequency response 
that will limit the frequency range 
possible during dynamic testing of 
optical isolators. If you should use 
the TLC -271, make sure to tie pin 8 

to pin 7 during wiring. 
For TPI, TP2 and TP3, you have 

a choice of solder posts, small pin 
jacks or any other convenient de- 
vices. For the Diode Test Clips 
shown in Fig. 1, you can use small al- 
ligator clips, small pin jacks or any 
suitable test clips at the ends of flexi- 
ble test -lead wire connected into the 
circuit at the appropriate points. 

When wiring the circuit according 
to Fig. 1, use broad copper strips or 
heavy -duty solid wire for the V + 
and ground buses between the power 
supply and circuit proper to assure 
good low -impedance connections. 
Figure 9 shows the underside of the 
wired board using self -stick copper 
strips and printed- circuit patterns. 

Mount on the board or one of the 
walls or the box a jack that matches 
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SALE 
SUPER VALUES 

SINGLE SIDED /DOUBLE 
DENSITY DISKS 

.29 ea. 
100% Certified 5' /4" floppy disks. Lifetime 
Warranty, automatic lint cleaning liner 
included. 1 Box of 100 $29.00 List $1.99 ea. 
SALE $.29 ea. 

ATARI WRITER 
WORD PROCESSOR 

SALE $ 49.95 List $99 

Write papers, reports, schoolwork, ect. 
quickly and efficiently with the No. 1 Atari 
word processor with spelling checker. Make 
changes with preview modes. Features 
included: full screen editing, double column 
printing, page no.s, headers -footers, 
centering, condensed, elongated, margin 
setting, underling search and replace and 
much more. (Disk) List $99.00 SALE $49.95 

JOYSTICK SALE 
SALE $ 16 95 List $24.95 

This Pro 5000 with microswitches has been 
rated No. 1 in joysticks. Arcade Quality. 
List $24.95 SALE $16.95 

FLIP -N -FILE 
SALE $ 14 95 List $24.95 

Everyone needs a floppy disk secretary. Dust 
and dirt can hurt your disks. Proper filing 
and protection of you disk collection will 
reduce unnecessary wear and tear. Flip -N- 
File holds over 70 disks in one easy to find, 
protective filer. List $24.95 SALE $14.95 

SOFTWARE 
ACCESS 

ACTION PACK (D) $14.95 
LEADER BOARD (D) $24.95 

ACCOLADE 
FIGHT NIGHT (D) 18.95 
HARDBALL (D) 18.95 

ACTIVISION 
ON TRACK RACING (D) 
STAR LEAGUE BASEBALL (D) 
SPACE SHUTTLE (D) 
HACKER (D) 
MIND SHADOW (D) 
MASTER OF THE LAMPS (D) 
GREAT AMERICAN CROSS COUNTRY RACE (D) 
GHOSTBUSTERS (D) 

B ATTERIES INCLUDED 
HOME PACK (D) $19.95 
PAPER CLIP (D) 29.95 

B RODERBUND 
PRINT SHOP (D) $25.95 
PRINT SHOP COMPANION (D) 22.95 
GRAPHICS LIB. 1,2 or 3 (D) 15.95 
KARATEKA (D) 18.95 

$15.95 
15.95 
15.95 
15.95 
15.95 
15.95 
15.95 
19.95 

SAVE 
COSMI 
CAVERNS OF KHAFKA (D) 
TALLADEGA (D) 
BEYOND FORBIDDEN FOREST (D) 
MASTERS OF TIME (D) 
AZTEC CHALLENGE (D) 
E FACTOR (D) 
CRYPTS OF PLUMBOUS (D) 
SPIDER INVASION (T) 

DATA SOFT 
MR. DO (D) 
PAC -MAN (D) 
DIG DUG (D) 
POLE POSITION (D) 
CONAN (D) 
NEVER ENDING STORY (D) 
MERCENARY (D) 
221 0 BAKER STREET (D) 
ELECTRONIC ARTS 
ONE ON ONE (D) 
PINBALL CONTRUCTION (D) 
MUSIC CONSTRUCTION (D) 
RACING DESTRUCTION (D) 
AGE OF ADVENTURE (D) 
SUPER BOULDERDASH (D) 
SEVEN CITIES OF GOLD (D) 
M.U.L.E. (D) 
GOLDEN OLDIES (D) 
MOVIE MAKER (D) 
OGRE (D) 
CHESSMASTER (D) 
LORDS OF CONQUEST (D) 
EPYX 
PITSTOP II (D) 
DRAGONRIDERS OF PERN (D) 
BALL BLAZER (D) 
RESCUE ON FRACTULUS (D) 
THE EIDOLON (D) 
JUMPMAN (D) 
WORLD KARATE CHAMP (D) 
SUMMER OLYMPIC GAMES (D) 
GAMESTAR 
ON TRACK RACING (D) 
STAR LEAGUE BASEBALL (D) 
STAR BOWL FOOTBALL (D) 
HAYDEN 
SARGON II (D) 
SAT VERBAL MODULE (D) 
SAT MATH MODULE (D) 
SAT PRACTICE TEST (D) 
HI -TECH EXPRESSIONS 
CARD WARE (D) 
HEART WARE (D) 
PARTY WARE(D) 
WARE WITH ALL KIT (D) 
JINGLE DISK (D) 
HOLIDAY PRINT PAPER (D) 

INFOCOM 
MOONMIST (D) 
BALLYHOO (D) 
HITCHHIKER'S GUIDE TO THE GALAXY (D) 
WISHBRINGER (D) 

S.S.I. 
BATTLE OF ANTIETAM (D) 
GETTYSBURG (D) 
MECH BRIGADE (D) 
NAM (D) 
U.S.A.A.F. (D) 
KAMPFGRUPPE (D) 
SIX GUN SHOOTOUT (D) 
CARRIER FORCE (D) 
FIELD OF FIRE (D) 
IMPERIUM GALATUM (D) 
BROADSIDES (D) 
COMPUTER QUARTERBACK (D) 
COUMPUTER BASEBALL (D) 
COLONIAL CONQUEST (D) 
COMPUTER AMBUSH (D) 

XLENT 
TYPESETTER (D) 
RUBBER STAMP (D) 
PAGE DESIGNER (D) 
P.S. INTERFACE (D) 
IST XLENT WORD PROCESSOR (D) 
MEGAFONT (D) 

PEACHTREE 
GENERAL LEDGER (D) 
ACCOUNTS RECEIVABLE (D) 
ACCOUNTS PAYABLE (D) 

912.95 
12.95 
12.95 
12.95 
4 95 
4 95 
4 95 
4 95 

S9.93 
9 95 
9 95 
9 95 
9 95 

18.95 
18.95 
18.95 

$9.95 
9 95 
9 95 
995 
995' 
995 
995 
9 95 

19.95 
22.95 
26.95 
26.95 
22.95 

$5.95 
9 95 

12.95 
12.95 
12.95 
14.95 
18.95 
22.95 

$15.95 
15.95 
15.95 

$9.95 
14.95 
14.95 
14.95 

$7.95 
795 
995 
995 
5 95 
795 

$24.95 
24.95 
22.95 
22.95 

$32.95 
34.95 
34.95 
23.95 
34.95 
34.95 
23.95 

AMERICAN EDUCATIONAL COMPUTER 
BIOLOGY FACTS (D) 90.93 
ELEMENTARY SCIENCE FACTS (D) 995 
U.S. GEOGRAPHY FACTS (D) 995 
U.S. GOVERNMENT FACTS (D) 995 
U.S. HISTORY FACTS (D) 993 
WORLD GEOGRAPHY FACTS (D) 995 
WORLD HISTORY FACTS (D) 995 
FRENCH VOCABULARY SKILLS (D) 995 
SPANISH VOCABULARY SKILLS (D) 995 
AEC SPELLING (D) 19.95 
LEARN TO READ (D) 19.95 
READING COMPREHENSION (D) 19.95 

DESIGNWARE 
SPELLAKAZAM (D) 99.95 
TRAP -A -ZOID (D) 995 
SPELLAGRAPH (D) 995 
MATH MAZE (D) 14.95 
CRYPTO CUBE (D) 12.95 
SPELLICOPTER (D) 14.95 
MISSION ALGEBRA (D) 24.95 
BLUE CHIP TYCOON (D) 14.95 
BLUE CHIP MILLIONAIRE (D) 14.95 

FISHER PRICE RUY 1 GET 1 FREE 

LINKING LOGIC (C) 99.95 
DANCE FANTASY (C) 9 95 
MEMORY MANOR (C) 995 
LOGIC LEVELS (C) 993 

MINDSCAPE 
BANK STREET WRITER (D) 525.95 
CROSSWORD MAGIC (D) 29.95 
THE HALLEY PROJECT (D) 22.95 

SPINNAKER BUY 1 OFT 1 FREE 

DELTA DRAWING (C) 99.95 
FACEMAKER (C) 995 
KIDS ON KEYS (C) 9 95 
DELTA DRAWING (C) 995 

SYNAPSE 
MINDWHEEL (D) $19.95 
ESSEX (D) 19.95 
SYNCALC (D) 29.95 
SYNCALC TEMPLATES (D) 14.95 

WEEKLY READER 
PICTURE BUILDER (D) $14.95 
STICKYBEAR BOP (D) 14.95 
STICKYBEAR NUMBERS (D) 14.95 
STICKYBEAR BASKET BOUNCE (D) 14.95 
STICKYBEAR OPPOSITES (D) 14.95 
STICKYBEAR ABC (D) 14.95 
STICKYBEAR SHAPES (D) 14.95 

BEST SERVICE IN THE 
U.S.A. 90 DAY 
REPLACEMENT 

WARRANTY ONE DAY 
EXPRESS MAIL 15 DAY 
FREE TRIAL OVER 500 

PROGRAMS A CUSTOMER 
LIST OF OVER 3,000,000 

LARGEST IN THE U.S.A. 
23.95 
23.95 
23.95 
23.95 
23.95 
23.95 
23.95 
32.95 

$21.95 
18.95 
18.95 
18.95 
18.95 
16.95 

$37.95 
37.95 
37.95 

CALL FOR FREE 
CATALOG WITH $2.00 

OFF COUPON! 

PHONE ORDERS 
8 a.m. - 8 p.m. C.S.T. Weekdays 

9 a.m. -12 noon C.S.T. Saturdays 
(312) 382 -5050 

Add $3.00 for shipping, handling, and insurance. Illinois residents please add 6Y % 
soles tax. Add $6.00 for CANADA, PUERTO RICO, HAWAII, ALASKA, APO -FPO 
orders. All orders must be in U.S. Dollars. WE DO NOT EXPORT TO OTHER 
COUNTRIES EXCEPT CANADA. Enclose Cashier Check, Money Order or Personal 
Check. Allow 14 days for delivery, 2 to 7 days for phone orders, 1 day express mail. 
Prices 6 Availability subject to change without notice. Hardware shipping prices 
vary according to weight. Please call for amount. (No APO -FPO for monitors) 
VISA- MASTER CARD- C.O.D. C.O.D. on phone orders only. 
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COMPUTER DIRECT WARRANTY 
All Computer Direct's products carry a minimum 90 day warranty. If 
anything fails within 90 days from the date of purchase, simply send 
your product to us via United Parcel Service prepaid. We will 
IMMEDIATELY send you a replacement at no charge via United Parcel 
Service prepaid. This warranty proves that We Love Our Customers. 
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ATARI 130XE 152K 
COMPUTER 

SALE $134.95 
List $249 

This 128K Ram, 24K Rom computer has a 
redesigned keyboard for easier use. 
Features 256 colors, 4 special function keys, 
and more. List $249.00 SALE $134.95 

1050 DISK DRIVE 
WITH 127K 

SALE $159.95 
List $299 

You can instantly store and retrieve 
information and programs 5 times faster 
than the Commodore 1541. Contains its 
own microprocessor and ROM. DOS 2.5 
included.List $299.00 SALE $159.95 

,/////////////, /,/// / ///////////////////////// 
////////////// 

APPLE® COMPATIBLE 
SYSTEM SALE 

SALE $ 499.00 List $1227 
Marvelous! Save over $700! Included are: 
Laser 128 Computer, Big Blue Printer, 9" 
Samsung Green Monitor, Interface, Magic 
Window IIe Word Processor, Magiccalc 
Spreadsheet, Magic Memory Data Base and 
2 Paper Rolls. List $1227.85 SALE $499.00 

ATARI SYSTEM SALE 
SALE $ 299.00 List $361 

Here are the fantastic items you'll receive: 
Atari 130XE, Atari 1050 Drive, Big Blue 
Printer, Atari Interface, and 2 Rolls of 
Paper. Save over $60 off the sale prices! List 
$361.75 SALE $299.00 

BIG BLUE PRINTER 
SALE $ 39.95 List $199 

11111:leTik 
This is the affordable printer you have been waiting for! This 81/2" letter size, 80 column 
do' matrix, heat transfer printer features upper and lower case, underline, graphics, word 
processing, and much more. List $199.00 SALE $39.95 

PREMIUM QUALITY 
150 -170 CPS COMSTAR 

AERO 160 PRINTER 
SALE $199.00 

List $499 

The Comstar Aero 160 gives you a 10" carriage, 150 -170 CPS, 9x9 dot matrix with double 
strike capability for 18x18 dot matrix ( *near letter quality), high resolution bit image 
(120x144 dot matrix), underline, back spacing, left and right margin setting, true lower 
descenders with super and subscripts, prints standard, block graphics and special 
characters. It gives you print quality and features found on printers costing twice as much! 
(Centronics Parrallel Interface) List $499.00 SALE $199.00 ( *with Xetec interface) 

12" 80 COLUMN 
MONITOR 

SALE $ 79 95 List $129 

Super High Resolution green screen 
monitor. 80 columns x 24 lines, easy to 
read, plus easy reach adjust knobs. Supreme 
Quality. Fantastic value. (cable $9.95) 
List $129.00 SALE $79.95 

13" COLOR MONITOR 
SALE $139.95 

List $329 

This premium quality monitor comes with 
speaker and audio hook up, High 
Resolution, clear screen, 40 columns x 24 
lines, front panel controls and more. Can 
also be used with VCR. One year warranty. 
(cable $9.95) List $329.00 SALE $139.95 

PRINTER /TYPEWRITER 
COMBINATION 

SALE $199.95 
List $299 

Superb Silver Reed letter quality daisy wheel 
printer /typewriter combination, just a flick 
of the switch to interchange. Extra large 
carriage, typewriter keyboard, automatic 
margin control, compact, lightweight, drop 
in cassette ribbon! (90 day warranty) 
Centronics Parallel Interface is built in. List 
299.00 SALE $199.95 

COMSTAR 1000 PRINTER 
SALE $199.95 

List $349 

This is the best values today. Print letters, 
documents, ect. at 100 characters per second 
or 20 cps in Near Letter quality mode. 
Features are dot addressable graphics, 
adjustable tractor and friction feed, margin 
settings, pica, elite, condensed, italics, super 
& subscript, underline, bold, and double 
strike. Centronics interface included. (please 
specify atari) List $349.00 SALE $179.95 

ATTENTION 
COMPUTER CLUBS DEALERS 
We offer big volume discounts! 
CALL TODAY 

14" RGB & COMPOSITE 
COLOR MONITOR 

SALE $237.00 
List $399 

Must be used to get 80 columns in color with 
80 column computers (C128 - IBM - Apple) 
(RGB cable $19.95) Add $14.50 shipping. 
List $399.00 SALE $237.00 

TV TUNER 
SALE $ 49.95 List $130 

This tuner has dual UHF /VHF selector 
switches, mute, automatic fine tuning and 
computer /TV selector switches. Hook it up 
between your computer and monitor! Inputs 
included for 300 ohm, 75 ohm, and UHF. 
List $129.95 SALE $49.95 

CALL BEFORE YOU ORDER: 

OUR PRICES MAY BE LOWER 
& AND WE OFFER SPECIAL 

SYSTEM DEALS 

COMPUTER DIRECT 
A DIVISION OF PROTECTO ENTERPRIZES We Love Our Customers 
22292 N. Pepper Rd., Barrington, Illinois 60010 
3 1 2/382 -5244 TO ORI DER 
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The Optical Isolater 

Fig. 7. Equivalent circuit set up for testing 9 -volt batteries. 

the connector on the end of the plug - 
in transformer's cord. Alternatively, 
cut off the transformer cord's con- 
nector, route the cord through a hole 
in the box and permanently wire it in- 
to the circuit. Pushbutton switch S1 

mounts either on the board or on one 
of the walls of the box. However, 
jacks Jl and J2 should mount on one 
of the walls of the box and on the 
board, respectively. 

Finally, wire the test adapter as 
shown in Fig. 5, using component 
platform adapters that directly plug 
into SOI on the Opto Tester. Use 
solid bare hookup wire to make the 
pin- bridging connections, and for 
Adapter 2 connect and solder the red 
and black wires of a 9 -volt battery 
snap connector to the battery + and 
- posts, respectively; as indicated. 

Use Tips 

The main function of this project, of 
course, is to test optical isolators. 
Since these are 6 -pin DIP devices and 
SO1 is a 14 -pin socket, it's important 
that you insert the optical isolator in 
the socket properly, as indicated by 
the numbers in the parentheses 
shown in Fig. 10. 

With an optical isolator plugged 
into 501 and a voltmeter (preferably 

digital for best resolution) connected 
between TP1 and TP3, the Opto 
Tester is ready to test the CTR of 
the optical isolator. When using the 
tester in this manner, press (close) SI 
and adjust the drive current as you 
monitor the voltage across R5. Set 

this voltage by adjusting R2 (the 
Table that accompanies Fig. 3 shows 
the voltages across R2 for various 
drive currents). Each volt measured 
across R5 is equal to 1 mA. (Note: 
All actual tests are made with S2 in 
the closed position.) 

An alternate test is to close S1 and 
adjust R2 until a 1 -volt drop is mea- 
sured across R5. Then check the volt- 
age drop across R3. Optical isolators 
that have the same drive current 
range are well- matched. 

When conducting a dynamic test, 
care must be exercised in setting it up 
to avoid erroneous results. Connect 
the two channels of the oscilloscope 
and plug a signal generator into J1, 

as detailed above, to obtain displays 
of the input and output waveforms. 
Then set up a large enough dc drive 
current to give a reasonable output 
current. 

Slowly increase the setting of R4 to 
add an ac component to the drive 
current until the output waveform 
begins to distort on the bottom of the 

Fig. 8. Project is simple enough to assemble on small perforated board. Note 
how small alligator clips (Diode Test Clips) overhang one side of board. 
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Fig. 9. Wiring and soldering details of underside of board shown in Fig. 8. Note 
the wide copper foil conductors used for power distribution and self -stick pc- 

type patterns used for component mounting. 

trace. This excessive drive current 
will force the output current to turn 
off. Reduce the drive current to at 
least 15% below where the distortion 
began and then make your measure- 
ments. 

Interpret the waveforms obtained 
as follows: for an input of 0.4 volt 
peak -to -peak across the 20 ohms of 
R5, the drive current is 0.4 volt /20 
chms, or 20 mA peak -to -peak. On 
the output waveform, 1.9 volts peak - 
to -peak across the 1,000 ohms of R6 
becomes 1.9 volts /1,000 ohms, or 
1.9 mA. Now, CTR is 1.9 volts /20 
ohms, or 9.5 %. 

The dynamic test has a more im- 
portant purpose. Using a square - 
wave test signal from the generator, 
you can adjust the test frequency un- 
til the leading edge of the output 
waveform just begins to slow up. 
The amount of delay will be visible 
between the displayed input and out- 
put waveforms and can be inter- 
preted in microsecond increments by 
interpreting the settings of the 

scope's front panel calibrating con- 
trols. This delay can be an important 
consideration when choosing an op- 
tical isolator for a given application, 
allowing you to choose a device with 
a faster response when needed. 

When checking low- voltage zener 
diodes, use Adapter 1 in Fig. 5 and 
the Diode Test Clips on the Opto 
Tester. Connect a voltmeter to TPI 
and TP2 and an oscilloscope across 
the diode. The meter serves as an in- 
dicator as you set the bias current for 
the test. The oscilloscope is used to 
set the variable drive current and to 
measure the resulting changing volt- 
age across the zener diode. 

An oscilloscope can't measure the 
ac drive and output voltages simul- 
taneously. Therefore, it must be set 
to ac input coupling and its test leads 
must be connected to TP1 and TP3 
to measure the ac drive. Then the 
scope leads are connected directly 
across the zener diode under test and 
the varying voltage across the zener 
diode is recorded. 

1(1) 1 6(14) 

2(2) )5(13) 

3(3) 14(12) 

Fig. 10. Details of typical general - 
purpose optical isolator. Numbers in 

parentheses indicate SOI pins into 
which the device plug. 

Compute the diode's impedance 
as detailed above. A typical test of a 
1N758 zener diode using a 20 -mA bi- 
as current and a 30 -mA peak -to -peak 
drive current from a signal generator 
plugged into J1 might change the 
output by 75 mV peak -to -peak, and 
impedance might then be 0.075 
volt /0.03 ampere = 2.5 ohms. 

A battery test is simple and is per- 
formed in a manner similar to that 
used for the zener diode. Simply plug 
Adapter 2 (Fig. 5) into SOI on the 
Opto Tester and clip the snap con- 
nector onto the battery being tested. 
Then adjust the bias and peak -to- 
peak drive currents and view the 
waveform displayed on the oscillo- 
scope's screen. A typical test using a 
6.8 -mA dc bias current and a 10 -mA 
peak -to -peak drive current might 
yield an output variation of 0.028 
volt from the battery. This gives an 
impedance of 0.028 volt /0.01 am- 
pere, or 2.8 ohms. 

From the foregoing it's easy to see 
that the Opto Tester fills a real need 
in your test equipment lineup if you 
use optical isolators. With it and 
your present digital multimeter and 
dual -channel osclloscope, you have a 
complete instrument that will assure 
you that all your optical isolators are 
working properly and are essentially 
matched before you put them into 
operation in your own circuit designs 
or replace faulty devices in other 
circuits. AE 
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Project 

A Cassette -to -RS232 
Adapter For Radio Shack 

Color Computers 
Connects a printer to the cassette port of Radio Shack 
Color Computers and doubles the number of available serial ports 

By Duane M. Perkins 

Radio Shack's Color Compu- 
ter has only one built -in 
RS232 serial port and no 

provisions for a second. With only 
one serial port available, you can use 
a printer or a modem but not both in 
a given session. The CoCo CASS/ 
RS232 Adapter to be described offers 
a simple solution. It converts the 
CoCo's cassette port into a second 
RS232 serial port that can accommo- 
date a printer. The conversion isn't 
permanent; anytime you want to use 
your cassette deck for storing and 
loading programs, simply unplug the 
Adapter and plug in the cassette deck. 

With the CASS /RS232 Adapter 
plugged into the cassette port of your 
CoCo, you can download data from 
a bulletin board or similar service 
and run out a hard copy. You don't 
have to first save the data to disk or 
tape and then go off -line and replace 
the modem with your printer. 

About the Circuit 
The CoCo CASS /RS232 Adapter 
converts the cassette port's signal 
levels to and from the levels defined 
for the RC232C standard (loosely in- 
terpreted). The full schematic dia- 
gram of the Adapter, including its ac 
line- operated power supply, is shown 
in Fig. 1. In this circuit, ICIA and 

ICIB perform the conversion by 
comparing the input signal to a refer- 
ence potential and switching the out- 
put positive or negative according to 
the result of the comparison. 

Noninverting comparator ICIA is 
referenced to + 1.3 volts. The maxi- 
mum and minimum levels from the 
computer's cassette output, taken 
from the 6 -bit DAC output, ranges 
well above and below this reference 
potential. Accordingly, the output, 
which is connected to the printer's 
data input line via the DIN connec- 
tor, will switch between the supply 
rails. Capacitor Cl limits the slew 

rate to conform to the RS232C 
standard. 

Inverting comparator ICIB has 
hysteresis limits that are 0.5 volt above 
and below the 1.3 -volt reference. The 
hysteresis prevents false output 
switching that could be caused by 
noise on the input line coming from 
the printer's status output. Since the 
lower hysteresis limit is above ground, 
the Adapter signals a "printer not 
ready" status if the printer isn't turned 
on or is busy. Diodes Dl and D2 limit 
the output voltage swings. The out- 
put voltage is attenuated by R4 in 
series with the computer's cassette 
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J1 

Cassette 
input from 
computer 

O 

ÌR1 

1M 

R4 
330 

C 
J2 

Cassette 
output from 

computer 

NOTE: 

IC1 =1458. 

R2 
10K 

2 s 

IC1A 
3 

4 

D1 

5V 

R3 
330 h 

C3 1. 
10µF 

R9. 
270 

C4 
10µF 

D2 
5V 

MNA 
R7 

1M 

6 

R5 
100K 

Pin view of 
DIN plug 

IC1B 

Semiconductors 
D1,D2 -5 -volt, 1 -watt zener diode 
D3,D4 -1N914 small -signal diode 
D5 -9 -volt, 1 -watt zener diode 
IC1 -1458 dual operational amplifier 
RECT1 -VMO8 or similar bridge 

rectifier 
Capacitors 
C1- 470 -pF ceramic disc 
C2- 4,700 -AF, 16 -volt electrolytic 
C3,C4- 10 -µF, tantalum electrolytic 

Resistors (V4 -watt, 5% tolerance) 
RI ,R7-1 megohm 

R6 
100K 

D3 
1N914 

D4 
1N914 

3 

R8 
I5.6K 

C1 

470pF 

PARTS LIST 

D6 r 
9V 

R2- 10,000 ohms 
R3,R4 -330 ohms 
R5,R6- 100,000 ohms 
R8 -5,600 ohms 
R9 -270 ohms (72-watt) 

Miscellaneous 
Il -Panel -mount neon -lamp assembly 

with built -in current -limiting resistor 
J1 ,J2-78" mini -phone jack 
S1 -Spst miniature toggle switch 
T1- 12.6 -volt, 300 -mA power trans- 

former (Radio Shack Cat. No. 
273- 1385A) 

C2 

4700µF 

RECT1 

T1 

12.6V 
300µA 

Printed -circuit board or perforated 
board with suitable Wire Wrap or 
solder hardware (see text); aluminum 
chassis box (Radio Shack Cat. No. 
270 -238 or similar); printer cable 
(Radio Shack Cat. No. 26 -3020 or 
equivalent); ac line cord with plug; 
insulating tubing; labeling kit; clear 
acrylic spray; rubber grommets; ma- 
chine hardware; stranded hookup 
wire; solder; etc. 

Fig. 1. Complete schematic diagram of CoCo CASS /RS232 Adapter, including its ac -line operated power supply. 

input resistance so that the input to 
the computer is limited to a safe level. 

The power supply doesn't require 
regulation. Any split supply capable 
of delivering about + 9 and -9 volts 
at 50 mA will do. You could even use 
two 9 -volt transistor batteries to 
power the project if you wish. In the 
Fig. 1 circuit, a divider consisting of 
R9 and D6 establishes a midpoint 
ground reference to permit use of a 
power transformer that doesn't have 
a center -tapped secondary. 

Construction 
The Adapter's circuit can easily be 

assembled on a 5 " x 2% " circuit 
board that neatly fits into a readily 
available aluminum chassis box. 
Printed -circuit wiring is recom- 
mended, though you can Wire Wrap 
or point -to -point wire the circuit if 
you wish, on perforated board, using 
suitable hardware. If you wish to use 
a pc board, fabricate it using the ac- 
tual -size etching- and -drilling guide 
shown in Fig. 2. The pc board ac- 
commodates all components except 
POWER switch SI, INPUT and OUT- 

PUT jacks J1 and J2 and neon -lamp 
indicator assembly Il. 

After drilling the component 

mounting holes in the pc board, tem- 
porarily mount the transformer on 
the board and drill %6" holes for its 
mounting tabs. Drill another X, " 

hole about Y. " in from and centered 
between the long edges at the other 
end of the board. Position the board 
in the bottom half of the box and 
drill ''A6" holes to match those you 
just drilled in the pc board. 

Drill appropriate -size holes in the 
front panel of the box for Il and SI, 
centering them between top and bot- 
tom and spacing them at least 1 % " in 
from the sides. Drill holes in the back 
panel of the box for mini -phone 
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Fig. 2. Actual -size pc etching- and -drilling guide. 

jacks JI and J2 and the entry points 
for the printer cable and ac line cord, 
all centered between top and bottom 
and spaced 1" apart. Make the cable 
and line cord holes large enough to 
accommodate rubber grommets. 

Deburr all holes and check compo- 
nent fit. Then clean all exterior sur- 
faces of both halves of the aluminum 
box with water and a fine soapy steel 
wool pad. Wipe dry and label the two 
mini -phone jacks to indicate which 
plugs (INPUT and OUTPUT) they are 
to receive. You can use dry- transfer 
lettering at this stage or apply tape la- 
bels later. Spray all exterior surfaces 
with two or three light coats of clear 
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Fig. 3. Wiring diagram for board. 

acrylic, allowing each coat to dry be- 
fore spraying on the next. 

Mount and solder into place all 
components on the pc board exactly 
as shown in Fig. 3. Be sure to observe 
proper orientations for ICI and 
bridge rectifier assembly RECTI and 
the polarities of the diodes and elec- 
trolytic capacitors (Cl can mount in 
either polarity). 

Strip ' " of insulation from both 
ends of three 5 " and three 3 " lengths 
of stranded hookup wire. Tightly 
twist together the fine conductors in 
each wire end and tin with solder. 
Plug one end of the 3 " wires into the 
holes labeled J1, J2 and J1, J2 

GROUND and one end of the 5 " wires 
into the holes labeled SIA, SIB and I1. 

Solder all wires to their pads on the 
board. Slide a 2 " length of insulating 
tubing over the I1 wire. 

Install rubber grommets in the 
holes for the line cord and printer 
cable in the rear of the box. Cut the 
plug off one end of the printer cable 
and feed this end into the box 
through the left rubber grommet, 
viewing the box from the rear. Trim 
2" of the outer plastic jacket from the 
cut end of the cable and ''/ " of insula- 
tion from each conductor. Tightly 
twist together the fine wires of each 
conductor and tin with solder. 
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Use an ohmmeter or continuity 
tester to identify the wires with the 
pins on the plug by color and pin 
number. Clip off the lead that con- 
nects to pin 1. Tie a knot in the cable 
about 2" up from where the outer 
plastic jacket ends. Then plug the 
identified conductors into the holes 
labeled P2, P3 and P4 in Fig. 3 and 
solder them into place. 

Tightly twist together the fine 
wires in each conductor of the ac line 
cord and sparingly tin with solder. 
Feed the prepared end of the line 
cord into the box through the other 
rubber grommet and tie a knot in it 

3 " from the prepared end. Plug the 
line cord's conductors into the holes 
labeled L and solder into place. 

Mount the pc board assembly in 
the box with three '/. " spacers and 
6 -32 x 1 " machine hardware. Then 
mount II in its front panel hole. 
Mount JI and J2 in their respective 
holes in the rear panel. Connect a 

1 /2" bare solid wire from the shell 
(ground) lug of J1 to the shell lug of 
J2. connect the J1 and J2 wires com- 
ing from the circuit board to the tip 
(signal) lugs of J1 and J2, respective- 
ly, and the J1, J2 GROUND wire to the 
shell lug on either JI or J2. Solder 
all connections. 

Connect and solder one of It's 
leads and the wire coming from hole 
SIB to one lug of the switch and the 
wire coming from hole S1A to the 
other switch lug. Twist together the 
bare wires of the remaining II lead 
and the wire coming from hole i1. 

Solder the connection and, when the 
solder has cooled, slide the insulating 
tubing over the connection to insu- 
late it from the rest of the circuit. 

Mount the switch in its hole in the 
front panel. Pull on the line cord and 
printer cable to seat their knots 
against the rubber grommets. 

Testing the Adapter 
Before putting the CoCo CASS/ 
RS232 Adapter into service, it should 
be checked out. First check for cor- 

Fig. 4. Interior view of assembled CoCo CASS /RS232 Adapter with circuit 
board mounted ins'de commonly available aluminum utility box. 

Listing 1. BASIC Loader for Machine -Language Routine 

10 'LOADER FOR MACHINE- LANGUAGE 

20 'SUBROUTINE TO PRINT STRING 

30 'USING CASSETTE PORT ADAPTER 
100 N= O:READ PS:READ PE:READ PX 

110 PRINT "VALIDATING" 
120 READ H$:IF H$ = "X" THEN 180 

130 N =N +1:IF LENCH$)< >2 THEN 170 

140 IF H$ = "00" THEN 120 

150 U= UAL( " &H " +H$):IF RIGHT$(H$, 

1)0"0" AND U<= UAL( "&H "+LEFT$(H$ 
,1) + "0 ") THEN 170 

160 IF U>0 THEN 120 

170 PRINT "BYTE ";N;"= "H$:PRINT "C 

ORRECT AND TRY AGAIN ":END 
180 PS =PE -N +1 

230 POKE 480, INT(PE'256):POKE 48 

1,PE- PEEK(480) *256:POKE 482,INT( 

N'256):POKE 483,N- PEEK(482) *256 

240 PCLEAR1:CLEAR 200,256 *PEEK(4 

80) +PEEK(481)- 256 *PEEK(482) -PEEK 

(483) 
250 RESTORE:READ PS:READ PE:READ 

PX 
260 N =256 *PEEK(482)+PEEK(483):1'S 
=PE- N +1:PX =PS +PX 

270 PRINT "LOADING" 
280 FOR N =PS TO PE:PEAD H$ 

290 POKE N,UAL(" &H " +HS):NEXT N 

300 PRINT "HIT 0(DISK), T(TAPE) O 

R N(NONE) TO SAVE ";P$ 
310 H$= INKEY$:IF H$ = "" THEN 310 

320 IF H$ = "N" THEN PRINT Ps ;" IN 

MEMORY ":GOTO 370 
330 IF H$ = "0" THEN SAUEM P$,PS,P 

E,PX:GOTO 360 
340 IF HS<> "T" THEN 300 

350 CSAUEM P$,PS,PE,PX 
360 PRINT P$;" SAVED" 

370 PRINT "FROM ";PS; "TO ";PE 

380 PRINT "EXECUTE AT ";FX 

390 END 
400 DATA PRINTER2,32767,0 
410 DATA 8O,83,E0,1F,02,E6,A4,2F 
, 08,0E,22,06,80,8C,06,25,FC,5A,2 
6,F7,33 
420 DATA 34,36,F6,FF,20,C4,01,27 
, 03,43,20,3C,8E,00,09,1A,32,20,0 
7,44,24, 04,06,02,20,04,C6,FE,20, 
00 ,F7,FF,20,10,AE,80,00,24,31,3F 
430 DATA 26,FC,C6,02,30,1F,26,E3 
, 5A,26,FD,C6,02,F7,FF,20,EC,80,0 
0, 0E, E3, 80, 00, BA, G3, 00, 28, 83, 00, 

01,26,F8,35,86. 

440 DATA 00,85,X 
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Listing 2. Device Driver and Descriptor Modules Patch 

OS -9 PATCH TO CREATE DEVICE DRIUER AND DESCRIPTOR MODULES 

T L PRINTER 
TMODE .1 -PAUSE =6F . . +180 
DEBUG =C8 =C6 

L P =1E L PRINTER 
. +38 =6F .+14 

=D1 =C8 =D1 
L P =1F 0 

. +2E =EC * SECTION BELOW IS USED 
=01 =C8 * ONLY IF PRINTER READY 
L PRINTER =20 * GIVES HIGH (l) INPUT 
. ,+AA =5D DEBUG 
=02 =28 L PRINTED 
=C6 =03 . .+33 
=FE =6C =5F 
=BD =C8 =39 
=CE =1F L PRINTED 
=44 =C5 ,+5A 

=6A =40 =25 
=61 =26 =07 
=26 =21 =16 
=F3 =C5 =00 
=E6 =20 =A1 

=C8 =27 L PRINTE[ 
=10 =03 .4-05 

=27 =6C =24 
=04 =C8 0 

=C4 =1E * END OPTIONAL SECTION 
=FE =58 SOUE /DO/TEMP PRINTED 0 

=8D =85 UERIFY U < /DO /TEMP > /DO /CMDS /O 
=C0 =20 DEL /DO /TEMP 
=C6 =27 ATTR /DO /CMDS /O E PE 

=02 =0C MODE .I PAUSE 
=80 =85 -T 

=BC =80 
=60 =27 
=C8 =11 
=18 =C6 
=27 =FE 
=03 =85 
=12 =40 
L PRINTER =26 
. +108 =02 
=20 =C6 
L PRINTER =02 
. . +158 =E7 

rect voltages from the power supply 
with a dc voltmeter. Plug the proj- 
ect's line cord into an ac outlet and 
set the POWER switch to on. The 
panel lamp should light and there 
should be + 9 volts or a bit more at 
the + end and -9 volts at the - end 

of C2, both with respect to the proj- 
ect's box (circuit ground). Next, the 
output voltages should measure 
about + 5.6 volts at the tip lug of .12 

and about -8 volts at pin 4 of the 
printer cable. 

Temporarily jumpering the tip 

lugs of J1 and .12 should cause the 
polarity of the voltage at pin 4 of the 
printer cable to reverse. Remove the 
jumper, plug the cable into and turn 
on your printer. There should now 
be about - 5.6 volts at J2's tip lug. 
Jumpering J1 to the + end of C2 
should cause the printer to start print- 
ing and the polarity at J2 to reverse. 
Removing the jumper should cause 
the printer to cease printing. 

Connect the Adapter to the com- 
puter with a standard cassette cable. 
The gray AUX plug goes to J1, the 
black EAR plug goes to J2. Type in: 

10 PRINT PEEK(65313):GOTO 10 

and RUN the one -line program to 
display the value of the bits in the 
PIA at $FF20. The printer status sig- 
nal is the low -order bit. Turning on 
and off the printer should cause the 
number displayed to switch between 
2 and 3. Remember which number is 

displayed when the printer is on. If 
it's 3, the cassette input signal is be- 
ing inverted. The original Color 
Computer may invert the signal, 
though the Color Computer 2 doesn't. 

Stop the program by pressing the 
BREAK key. With the printer on, type 
POKE 65312,255. The printer 
should start printing. Typing POKE 
65312,2 should cause the printer to 
stop. If you get these results, power 
down the Adapter, put together the 
two halves of the box and secure 
them with the supplied sheet metal 
screws. 

The Software 
With the CoCo CASS /RS232 Adap- 
ter connected between your Color 
Computer and printer, don't expect 
to be able to print through the cas- 
sette port with PRINT# -2, and 
CSAVE will just print garbage. If 
you're using BASIC, you need a ma- 
chine- language subroutine to use the 
Adapter. The BASIC loader for one 
that works is given in Listing 1. After 
entering the loader and saving it, 
simply run it before loading and run- 
ning a BASIC program. The subrou- 
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tine ends at the highest RAM ad- 
dress, and the loader automatically 
reserves the 97 bytes it needs. If your 
CoCo has less than 32K of RAM, 
change the number in the first 
DATA statement from 32767 to your 
highest RAM address. If you save 
the subroutine on disk, type CLEAR 
200,32670 (or a lower address if you 
changed the ending address) before 
executing the LOADM command. 

If your computer inverts the status 
signal, change the eighth byte from 
27 to 26 in line 420 of the loader. This 
changes the test from a low (0) input 
to a test for a high (1) input. 

The following BASIC program il- 
lustrates how the subroutine is 

called: 

10 DEF USRO =32671 
20 S$ = "THIS IS A TEST " +CHR$(13) 
30 X = USRO(VARPTR(S$)) 

You must define a user subroutine 
execution address of 32671 (or the 
address given by the loader if you 
changed the ending address). There- 
after, the subroutine will print any 
string whose VARPTR it's given as a 

parameter. The string can contain 
characters with any code from 0 to 
255. The subroutine uses the CoCo 
printer standard of one start bit, an 
8 -bit word length, no parity and two 
stop bits. 

Baud rate can be changed to suit 
your printer. The parameter is coded 
in the last DATA statement of the 
loader as follows: 

300 baud: DATA 01,6A,X 
600 baud: DATA 00,B5,X 

1200 baud: DATA 00,58,X 
2400 baud: DATA 00,2A,X 

For OS -9 version 2.0 users, the patch 
in Listing 2 will create device driver 
and descriptor modules for device 
/Q. It simply makes appropriate 
changes to the modules in a file named 
Q. If your computer doesn't invert the 
cassette input signal ($FF20 reads 2 

when the printer is ready), exclude the 
optional section in the patch listing. 

The best way to apply the patch is to 
create a procedure file (using BUILD 
or EDIT) with the lines shown and 

Say You Saw It In Modern Electronics 

then execute the procedure file. This 
gives you the opportunity to verify 
the lines before they are executed. 

Reboot after applying the patch, 
whether it's successful or not, because 
the patch modifies the modules in 
memory. To use the new modules, ex- 

ecute LOAD Q, LINK Q and then 
LINK /Q as the device name to print 
through the cassette port. You might 

want to add these modules to the boot 
file using OS9GEN. The baud and 
parity bytes can be changed with 
XMODE. 

Keep in mind that when you power 
up your CoCo or press the RESET 

button, the printer will print garbage 
if it's turned on. So always turn on 
the printer last and turn it off during 
a manual rest. AE 

Leader Of The 
PACK 

MCM ELECTRONICS 
In every field and every race there's always someone who breaks from the pack 

and leads the way. 

When it comes to catalogs, that leader is MCM Electronics. And when it comes 

to service and repair work - that leader can be YOU! 

Our newest catalog is your ticket to ride. So, be a leader! Call TODAY for your 
FREE copy - there's no obligation to buy. 

TOLL -FREE 1- 800 -543 -4330 
(In Ohio call 1 -800- 762 -4315) 

(In Hawaii or Alaska 1-800- 858 -1849) 

MCM ELECTRONICS 
A PREMIER Company 

858 E. Congress Park Drive Centerville, Oh. 45459 

Source No. ME -18 
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AMAZING 4\ 
SCIENTIFIC and ELECTRONIC * DEVICES A' 

PLANS -All Parts Available In Stock 
LC5 BURNING CUTTING CO2 LASER 

RUB3 RUBY LASER RAY PISTOL 

BTC5 1.5 MILLION VOLT TESLA COIL 

PTG1 PLASMA TORNADO GENERATOR 
GRA1 GRAVITY GENERATOR 

MAGNETIC CANNON /PROJECTOR 

KITS -Includes Plans and Parts 

LHC2K SIMULATED RED /GRN /YEL LIGHT 
LASER 

BTC3K 250,000 VOLT TESLA COIL 

IOG1KIONRAYGUN 
PSP3K PHASOR SHOCK WAVE PISTOL 

STG1K STUN /PARALYZING GUN 

INF1K INFINITY TRANSMITTER 
MFT1K 2 -3 MILE RANGE FM VOICE 

XMTR PC BOARD 

$20.00 
20.00 
15.00 
8.00 

10.00 
10.00 

34.50 
159.50 
109.50 
49.50 
39.50 

'34.50 

49.50 

ASSEMBLED AND TESTED PRODUCTS 

LGU30 RED 1MW PORTABLE He -Ne 

LASER 315.00 
TCL30 SOLID STATE TESLA COIL 35KV 74.50 
IPG50 POCKET PAIN FIELD GENERATOR 64.50 
BLS10 BLASTER DEFENSE WEAPON 89.50 
ITM10100KV SHOCK AND STUN GUN 99.50 
PPF10 PHASOR PAIN FIELD PORTABLE 249.50 
SNP20 SECURITY PHONE LISTENER 99.50 

CATALOG CONTAINING DESCRIPTIONS OF ABOVE 

PLUS HUNDREDS MORE AVAILABLE FOR $1.00 OR IN- 

CLUDED FREE WITH ALL ABOVE ORDERS. 

PLEASE INCLUDE $3.00 PH ON ALL KITS AND PRO- 

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

VISA, MC TO: 

INFORMATION UNLIMITED 
P.O. BOX 716, DEPT. ME4, AMHERST, NH 03031 

CIRCLE 81 ON FREE INFORMATION CARD 

Be an FCC 
LICENSED 
ELECTRONIC TECHNICIAN! 

1S 

: 
Learn a( home in spare time. 
No previous experience needed! 

Earn up to 
$30 an hour 
and more! 

i 
No costly school. No commuting to class. 
The Original Home -Study course pre- 
pares you for the "FCC Commercial Radio- 
telephone License ". This valuable license 
is your "ticket" to thousands of exciting 
jobs in Communications. Radio-TV, Micro- 
wave. Computers, Radar, Avonics and 
more! You don't need a college degree to 
qualify. but you do need an FCC License. 
No Need to Quit Your Job or Go To School 

This proven course is easy, fast and low 
cost! GUARANTEED PASS - You get your 
FCC License or money refunded. Send for 
FREE facts now. MAIL COUPON TODAY! 

commanD PRODUCTIOns 
FCC LICENSE TRAINING, Dept 220 I 

P.O. Box 2223, San Francisco, CA 94126 
Please rush FREE details immediately! 
NAME 
ADDRESS 
CITY STATE ZIP J 

lIII BOOKSUII 

Now That You Know Assembly Lan- 
guage: What Can You Do With It? by 

Jules Gilder. (Redlig Co., 2068 79 St., 
Brooklyn, NY 11214. $19.95.) 

If you have ever longed to have an ex- 

pert explain the intricacies of assembly - 
language programming on the Apple II, 
this new book does just that. The book is 

for novice programmers who have 
learned the basics of 6502 assembly lan- 
guage but are encountering difficulties 
creating practical programs of their own 
for their Apple II computers. 

The objective of the book is to elevate 
beginner programmers to a new level of 
sophistication, so the author immediate- 
ly suggests that the reader acquire an Ap- 
ple II assembler (if he has not already 
done so) -the same powerful tool the 
pros use to write their assembly -language 
programs. 

Early chapters present simple assem- 
bly- language routines, such as sending 
text to a printer and reading a character 
from the keyboard. The programs are 
thoroughly analyzed, with the author ex- 
plaining such concepts as the 6502 stack. 

Once the author has developed short 
enough routines, he combines them to 
produce more interesting programs. The 
outstanding ones were a software -based 
numeric keypad, a keyboard clicker, a 
screen printing routine, an Applesoft 
shorthand utility, a keyboard clicker, a 
program to restore files lost in memory, 
and a program to define Applesoft func- 
tion keys. Like the shorter programs, 
these are also thoroughly analyzed. 

A particularly strong area of the book 
is the way it reveals to the reader how a 
good programmer takes advantage of the 
assembly -language programs built into 
the Apple II ROMs. For the audience this 
book is attempting to serve, this feature 
alone may well justify its cost. 

One shortcoming is that some routines 
are outdated. For example, in one part of 
the book the author presents a program 
that teaches an Apple to recognize lower- 
case letters. Apple IIe and Ilc owners will 
find this program irrelevant, and one can 
wonder how many Apple II Plus owners 
have not yet solved this problem to their 
satisfaction. 

Some of the general programs are a bit 
"long in the tooth," too. For instance, 
the author includes a menu -generating 
program that is certainly functional, but 
it is too unimaginative. It just lists the 

choices on the screen line by line and the 
user selects an item by pressing a number 
or letter. However, most modern pro- 
grams interact with the user in other 
ways. Readers would likely prefer rou- 
tines for graphics -based menus or menus 
that simulate interfaces like those used by 
Appleworks or Lotus 1 -2 -3. 

Another failing is, ironically, caused 
by one of the book's strong points. As 
mentioned, whenever the author presents 
a program, he thoroughly analyzes it for 
the reader. Though this pedagogical 
method has merit, the author neglects to 
give the reader a more generalized frame- 
work for developing programs on his 

own. He does emphasize that longer pro- 
grams should consist of a number of 
shorter routines, but this may not be 
enough guidance for the type of reader 
this book addresses. 

All programs in the book are intended 
to run on Apple's older operating sys- 
tem, DOS 3.3. For Apple ProDOS users, 
there is a four -page appendix entitled 
"Adapting Programs to Work With Pro - 
DOS." Missing from the book, however, 
is any mention of the features of the new 
65CO2 chip used in all current Apple IIe 
and IIc computers. 

Two companion disks are available. 
One contains the source code for all pro- 
grams in the book, the other the object 
code. The latter allows you to run any of 
the programs. The disks are $15 each. 

For the most part, the author has se- 

lected programs that will fan the interest 
of a beginning programmer, if not set 
him on fire. But potential readers should 
be warned that even though the author 
has attempted to clear a path in the dense 
assembly -language programming jungle, 
a considerable amount of effort is still 
needed to master this difficult subject. 

NEW LITERATURE 
Tools & Test Equipment Catalog. A 
160 -page, full-color electronic tools and 
test equipment catalog is available from 
Jensen. Two new sections feature fiber 
optics and wire /cable supplies and equip- 
ment. Included in an expanded line of 
circuit board equipment are breadboard- 
ing kits, cutters and drill sets, antistatic 
carrying cases and racks, test cables, in- 
sertion /extraction tools and other pro- 
duction tools. Other categories cover 
lighting and optical aids; metric power 
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and metalworking tools; work holding 
devices; drafting supplies; and more than 
50 dedicated tool kits. For a free copy, 
write to: Jensen Tools Inc., 7815 S. 46 
St., Phoenix, AZ 85044. 

Switching IC Application Note. A 4- 
page application note titled "Switching 
Inductive Loads with Power Interface 
ICs" is available from Sprague. The bul- 
letin presents the four basic rules that one 
must follow when using power interface 
devices to drive motors. For a free copy 
of Ap Note No. AN29349, write to: 
Technical Literature Service, Sprague 
Electric Co., P.O. Box 9102, Mansfield, 
MA 02048 -9102. 

Products for Impaired Catalog. Radio 
Shack's 32 -page "Selected Products For 
People With Special Needs" catalog lists 
items specifically designed for the physi- 
cally impaired. Among the devices listed 
are flashers that light up when the tele- 
phone rings and oversized number but- 
tons on telephone instruments; tools for 
one -hand operation; an emergency mes- 
sage dialer; a portable FM monitor for the 
bedridden; digital fever thermometer 
and pillbox timer; etc. For a free copy, 
write to: Radio Shack Circulation Dept., 
300 One Tandy Center, Ft. Worth, TX 
76102. 

Power -Meter Technical Note. Hewlett - 
Packard's 10 -page "Four Steps in Buy- 
ing an RF /Microwave Power Meter" 
brochure outlines the considerations that 
should be used in choosing r -f /micro- 
wave power meters and sensors. It in- 
cludes a discussion on understanding the 
signal, various sources of measuring un- 
certainty, power sensor alternatives and 
application considerations. Photos and 
diagrams illustrate these points. The last 
page reviews HP's solutions and includes 
a selection table of HP power sensors. 
For a free copy of Technical Note No. 
64 -4, write to Inquiries Manager, 
Hewlett- Packard Co., 1820 Embar- 
cadero Rd., Palo Alto, CA 94303. 

Two -Way Radio Brochure. An 8 -page, 
full -color brochure from Midland LMR 
summarizes recent developments in the 
company's professional two -way radio 
systems and equipment. It details the 
latest advances in the Midland Syn -Tech 
line of advanced programmable mobiles, 
portables and base stations and discusses 
repeaters and accessories and economical 
PLL- synthesized mobiles and portables. 

For a free copy, write to: Midland LMR, 
Marketing Dept., 1690 N. Topping, Kan- 
sas City, MO 64120. 

Surge Suppressor Brochure. CPS Elec- 
tronics' new four -color "Electra Guard 
Surge Suppressor Program" brochure 
lists and illustrates with photos a full line 
of consumer -grade power conditioners. 
Complete product specifications are 
listed on the last page in a table that is col- 
or -coded according to the level of power 
protection available with each device. 
For a free copy, write to: CPS Electron- 

ics Inc., 4152 112 Terrace N., Clear- 
water, FL 33520. 

Custom /Stock Inductors Catalog. An il- 
lustrated 6 -page catalog from Toltec In- 
dustries describes an extensive line of 
stock -value and custom -wound induc- 
tors. It lists the wide range of ferrite -bob- 
bin and ferrite -rod inductors, toroids, 
transformers and specialty inductors and 
subassemblies made by the company. 
For a free copy, write to: Toltec Indus- 
tries, Inc., 7024 Manya Circle, San 
Diego, CA 92154. AE 

LOWEST PRICE? YES!!! 

DS /DD DS /DD 
390 590 

BULK 51/4" BOXED 51/4" 
DISC #GD3 DISC #GD2 

HIGHEST QUALITY? YES!!! 
WE GOT AN OFFER 

TOO GOOD TO REFUSE!! 
A new supplier offered us the best price 
imaginable. Thanks to them, our new GD -3 

disk is one of the lowest priced DS /DD 
disk in the country, but is still certified 
error free at more than 25% above indus- 
try standards. They come with lots of 
labels and tabs and have Tyvex sleeves, 
not paper that creates static and lint. 
Sorry, no quantity discounts at this low 
price! Packed 100 per box. 

GENERIC DOESN'T MEAN JUNK 
Our GD -2 disks are the best quality disks 
we sell. Their error free certification level 
exceeds that of Maxell;" Dennison 
Elephant;" Verbatim Wabash DataTech;" 
or Bonus;" which we also sell at the 
lowest prices in the Country. They are 
certified error free at a whopping 75% 
above industry standards, with jackets 
25°/o thicker than industry standards. 
They come with Tyvek sleeves, labels, 
and write -protect tabs. 

Now you can buy discs far above industry standards at far below competitive prices. 

Shipping 5300 per hundred or part. APO FPO AK HI. H PH add Se mure Vr.e or Maste,ea'd (MICH under SSO add S2 00 Orders under S30 ed0 

$3 service charge Money orders cashiers check and personal cheeks e,un,12rrrr discount but personal checks delay shipment fur up to 14 days 

for cerarance New Jersey residents add 6wrr sales tax We ship CODcosh or certified check only tue a 5300 ch.urlr Ouantitp mscount nn GD21 "rr 300 

2 °0/500 4"0/1 000 

P.O. Box 249 
11 Osage Road COMPUTER SUPPLIES Rockaway, N.J. 07866 

Save Deduct an extra 5% from 
an O our discount prices when 

Extra 0 you mail this coupon with 
your order. Telephone orders refer to coupon ME -2. 

This coupon valid through December 15th only. 

CIRCLE 19 ON FREE INFORMATION CARD 



illi//ELECTRONICS NOTEBOOK/IIIIIi 
Ultraminiature Radio Transmitters 

By Forrest M. Mims III 

In October of 1957, I arose early one 
clear morning to search the dawn sky for 
a view of the final stage of the rocket that 
propelled the first artificial earth satellite 
into earth orbit. Watching that tumbling 
booster flicker rapidly across the sky 
over Houston and hearing the sounds 
broadcast by its payload were thrills I'll 
never forget. 

Another engineering triumph of 1957 

might be considered, at least in engineer- 
ing terms, the inverse of the Sputnik. It 
was the development of tiny radio trans- 
mitters that could be swallowed so re- 
searchers could measure the temperature 
and pressure along the gastrointestinal 
tract. For a teenaged electronics experi- 
menter in 1957, the development of the 
"gutnik" was at least as significant as the 
orbiting Sputnik. Developing and launch- 
ing earth satellites required a national 
space program. But building pill -sized 
transmitters to explore the human body 
seemed very much within reach. 

Today building and experimenting 
with miniature radio transmitters re- 
mains both fun and educational. Even if 
your workbench is only sparsely equipped, 
you can assemble in an hour or so a basic 
radio beacon transmitter not much bigger 
than a sugar cube. I'll provide the con- 
struction details for this and two other 
miniature transmitters below. But first 
let's review a little of the fascinating his- 
tory of biomedical telemetry. 

Biomedical Telemetry 

Television nature documentaries have re- 
corded countless scenes in which a minia- 
ture beacon transmitter is attached to a 
captive animal. When the animal is re- 
leased, biologists are able to pinpoint its 
location by means of sensitive receivers 
equipped with directional antennas. 

Though tracking transmitters are a 
very common application of telemetry, 
the field of biomedical telemetry is amaz- 
ingly diverse. For example, miniature 
transmitters have been used to monitor 
the heart rate of a roaming elk, the body 
temperature of a 400 -pound tortoise, the 
migration of trout in Wyoming, the vital 
signs of sheep and dog fetuses, and the 
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Fig. 1. Cross -section of early pressure- sensing `pill" transmitter. 

walking patterns of brain -damaged 
children. 

The most compact biomedical trans- 
mitters are those designed to be swal- 
lowed or surgically implanted. One of the 
the pioneers behind the development of 
these tiny transmitters, and the field of 
biomedical telemetry itself, is R. Stuart 
Mackay. In 1957, Dr. Mackay and Bertil 
Jacobson at the Karolinska Institute in 
Sweden published two technical papers 
that described a simple radio -frequency 
transmitter that could be safely swal- 
lowed and used to monitor the gastroin- 
testinal tract. Later in 1957, a group of 
researchers from the Veterans Adminis- 
tration Hospital in New York and Cor- 
nell University Medical College an- 
nounced a similar device that transmitted 
the pressure inside the intestinal tract. 

Figure 1 is an outline view of one of the 
so- called pill transmitters developed by 
the latter group. The tiny transmitters 
were also called endoradiosondes, radio 
pills, gutniks, and transensors. Whatever 
the name, the basic circuit for these 
transmitters, which are still used by med- 
ical researchers, is a modified Hartley os- 
cillator powered by a miniature mercury- 
or silver -oxide button cell. 

In operation, the oscillator generates 
an r -f carrier signal which is periodically 
extinguished or blocked by a capacitor. 
Since the blocking rate is controlled by a 
resistor, the transmitter can transmit a 
temperature signal by substituting a ther- 
mistor for the resistor. It can simultan- 
eously transmit a pressure signal. This is 

accomplished by attaching a ferrite disk 
to a flexible diaphragm installed over one 
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Fig. 2. Transmitting temperature and pressure simultaneously. 
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end of the transmitter's coil. Movements 
of the diaphragm in response to pressure 
variations alter the inductance of the 
coil, hence the frequency of the signal 
(but not that of the bursts). Figure 2 illus- 
trates how both temperature and pres- 
sure are transmitted in this fashion. 

The range of these transmitters is mea- 
sured in feet. Therefore, the animal or 
person being monitored must stay within 
range of a nearby receiving antenna or 
antenna array. If the gastrointestinal 
tract or some other organ of a free -rang- 
ing animal is to be monitored, a receiver 
connected to a more -powerful transmit- 
ter is attached to a collar worn by the ani- 
mal. The external receiver intercepts the 
weak signal from inside the animal and 
passes it to the external transmitter for 
rebroadcast. 

Assembling a pill -sized transmitter 
might at first seem beyond the capabili- 
ties of the average electronics experimen- 
ter. Not so. From 1965 to 1972, Dr. Mac- 
kay presented a series of four -day 
courses on biotelemetry. As a special 
hands -on exercise, participants in these 
courses were given a soldering iron, sev- 

eral small electronic components, and in- 
structions on how to assemble a temper- 
ature- transmitting transmitter. 

As Dr. Mackay later reported, "It was 
interesting to see a group of dentist, ob- 
stetricians, physiologists, etc., without 
previous relevant experience, produce in 
one evening a functioning transmitter. 
The transmitter was encapsulated in a 
1- centimeter long piece of soda straw, 
which the participant could then swallow 
if he wished. The reliability was absolute; 
there were no failures among a thousand 
participants (if one ignores wiring errors 
that were corrected.)" (Taken from 
"Biomedical Telemetry: The Formative 
Years," Engineering in Medicine and 
Biology, March 1983.) 

If people with the diverse backgrounds 
described by Dr. Mackay can successful- 
ly assemble pill -sized transmitters, it goes 
without saying that electronics experi- 
menters can do the same with one hand 
tied behind their backs. Anyway, I hope 
this discussion of the background of min- 
iature biotelemetry transmitters has chal- 
lenged you to assemble and experiment 
with one or more such devices. Their ser- 
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Fig. 3. A miniature r-f transmitter. 

ious applications include science fair proj- 
ects, biomedical research, secret identifi- 
cation beacons, wireless outdoor /indoor 
temperature beacons, and so forth. They 
can also be used in hidden transmitter 
games and as teaching tools. 

A Tiny Beacon Transmitter 
Shown in Fig. 3 is the circuit for a minia- 
ture beacon transmitter. In most ways, 
the circuit is essentially identical to the 
one used by Dr. Mackay in the course de- 
scribed above. In operation, the circuit 
transmits a pulsating r -f signal that can 
be received at the low end of the 88 -to- 
108 -MHz FM band and across a wide 
swath of the shortwave spectrum, parti- 
cularly the 16 -meter band and beyond. 
When the transmitter antenna is 12" 
long, maximum usable range is around 6 

to 8 feet. 
Figure 4 is a sketch of a single r -f pulse 

radiated by the Fig. 3 transmitter. This 
view of the pulse was obtained by con- 
necting an oscilloscope probe to the 
transmitter's antenna lead. The pulse is 

actually an envelope of broad -spectrum 

Fig. 4. A typical r fpulseenvelopefrom a 
transmitter that is not crystal controlled. 

r -f oscillations containing many high -fre- 
quency harmonics. Note that while the 
transmitter is powered by a 1.5 -volt cell, 
the peak amplitude of the r -f signal is 

- 30 volts. This voltage jump occurs be- 
cause of the autotransformer action of 
the coil. 

The only significant difference be- 
tween the Fig. 3 circuit and the one speci- 
fied by Dr. Mackay is the coil. Dr. Mac- 
kay specified 150 turns of the #40 
enameled magnet wire tapped at 50 
turns. I have used many different wire 
sizes and numbers of turns and have 
found that 45 turns of #30 or #40 magnet 
wire works well in the 16 -meter short- 
wave band. The transmission frequency, 
which is very broad, can be lowered, but 
not necessarily narrowed, by increasing 
the number of turns. 

Figure 5 shows a typical coil of the 
kind I have made. Coils like this can be 
wound in a few minutes with little diffi- 
culty, particularly if you punch holes in 
the form with a needle to receive the end 
and tap leads. Incidentally, the coil can 
be made using wrapping wire, but con- 
siderably more space will be required. 

Dr. Mackay specified that the coil be 
wound on a 1- centimeter length of soda 
straw. The components of the transmit- 
ter could then be stuffed inside the coil 
for the utmost in miniaturization. I have 
found that the coil can be wound on 
forms much smaller and much larger 
than a soda straw. Therefore, I have not 
specified a form size in Fig. 3. 

Figure 6 is a pictorial view of a trans- 
mitter I assembled that's smaller than a 
dime. A 2N2222 or any other npn silicon 
switching transistor can be used for Ql, 
R1 is a miniature' /, -watt resistor, and Cl 
is a miniature tantalum capacitor. All are 
readily available. 

A piece of tough but flexible clear plas- 
tic found stashed away in my supplies 
drawer served as the circuit board for my 
prototype. Mylar and other materials can 
also be used. Holes for the component 
leads were punched through the board 
with a needle. The transmitter can be built 
without a circuit board if you prefer. So 
few components are used that they can 
be wired directly together. This is the 
method used by Dr. Mackay to permit 
the circuit to be installed inside the coil. 
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ELECTRONICS NOTEBOOK ... 

NO.30 MAGNET WIRE 
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Fig. 5. A homemade air -core r-f coil. 

This basic transmitter radiates a fixed - 
frequency pulse train that produces a 
clicking sound from a receiver. To trans- 
mit such information as temperature or 
light intensity, RI can be replaced by a 
thermistor or photoresistor. The value of 
CI can be altered to give any desired fre- 
quency output. The simplest approach is 

to use a value for CI that gives a series of 
"pocks" that are slow enough to be easi- 
ly counted. With the help of a digital tim- 
er or watch, you can then calibrate the 
system (for example, pulse rate versus 
temperature). A slow pulse rate will al- 
low you to make surprisingly accurate 
measurements without resorting to an os- 
cilloscope or frequency counter. 

This transmitter can be powered by a 
mercury (1.3 volts) or silver -oxide (1.5 
volts) primary cell or a nickel- cadmium 
(1.2 volts) storage cell. When powered by 
a Ni -Cd button cell, the prototype trans- 
mitter I built consumed 0.2 milliampere. 

Keep in mind that the power source for 
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Fig. 6. Miniature transmitter layout. 

the transmitter can greatly influence size. 
One of the smallest power sources is a 
No. 312 mercury button cell. However, 
unless you can find a version of this cell 

with solder tabs, it must be installed in a 
holder or leads must be spot -welded to it. 
I used Ni -Cd button cells equipped with 
solder tabs to power the prototype trans- 
mitters I built. (Warning! Never attempt 
to solder leads to a button cell which does 
not have solder tabs! The heat from a sol- 
dering iron can will probably cause the 
cell to explode!) 

Crystal -Controlled 
Mini - Transmitters 
The range of the circuit in Fig. 3 is limited 
because it oscillates over a wide band of 
frequencies. Range can be increased if ra- 
diated power is concentrated at a single 
frequency by regulating the oscillator 
with a quartz crystal. 

Figure 7 shows the circuit for a simple 

SEE TEXT 

Fig. 7. Crystal -controlled transmitter. 

crystal- controlled r -f oscillator. This cir- 
cuit is not the blocking -oscillator type 
shown in Fig. 3. Instead, it generates a 
steady, unmodulated r -f carrier signal. It 
consumes 0.1 milliampere when powered 
by a 1.2 -volt Ni -Cd button cell. 

Inductor Ll is a standard 100- micro- 
henry choke rather than a hand -wound 
coil. Better results, however, can possi- 
bly be achieved with hand -wound coils; 
so you might wish to experiment with LI. 

I have used a 27 -MHz Citizens Band 
crystal with this circuit without altering 
the value of Cl or Ll. No doubt the per- 
formance of the circuit can be improved 
by tailoring CI and Ll to the oscillation 
frequency. In any event, the oscillator 
gave relatively strong signals over a range 
of up to 50 feet. 

Operation of this circuit can be con- 
trolled in part by the setting of potenti- 
ometer RI. Before power is applied to the 
transmitter, set RI to its midpoint an 
tune a receiver to the crystal frequency. 
After applying power, adjust R1 while 
listening to the effect it has on the rad- 
iated signal. 

Remember that this transmitter ra- 
diates an unmodulated carrier wave. 
Therefore, it does not produce a charac- 
teristic audio signal from a receiver. In- 
stead, it may make its presence known 
by blanking out a competing signal and 
by producing high -pitched whistling 
sounds. For example, when a 10 -MHz 
crystal is used, the transmitter blanks the 
time -of -day signals being received by a 
nearby shortwave receiver tuned to Na- 
tional Bureau of Standards station 
WWV. That's why the relevant FCC reg- 
ulations, some of which are given below, 
should be consulted before selecting a 
crystal frequency. 

Modulated Transmitter 
With Crystal Control 
The basic crystal -controlled carrier 
transmitter in Fig. 7 can be modulated by 
applying a signal to the base of Ql. The 
problem here is to design a modulating 
circuit that can be powered by a supply 
that provides as little as 1.2 volts. One of 
the simplest solutions is to use an 
LM3909. Though designed primarily to 
flash an LED, this versatile chip can be 
used as an audio - frequency oscillator. 
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TAIWAN COMPUTER TRADE CENTER 
7220 NW 58th Street 

Miami, FL 33166 
(305) 477-2600 

2215 N. Broadway 
Los Angeles, CA 90031 

(213) 222.9680 (213) 224.8610 

800 - 342 -2332 
MANUFACTURER'S REPRESENTATIVE 

DIRECT IMPORTERS OF IBM PC /XT COMPATIBLES 
FACTORY PRICES TO DISTRIBUTORS /DEALERS 

(Prices Are For Quantities of 50) 

MOTHER BOARDS 
(W /O BIOS Et MEMORY) 

Regular 640K $87 

XT Turbo 4.77/8 MHZ (2 Layers) $96 

XT Turbo (4 Layers) $125 
XT Turbo 4.77/10 MHZ $125 

AT 6/8 MHZ $450 

AT Turbo 10 MHZ $450 

CASES 
XT -Flip Top or Slide $27 
Mini AT For XT $50 

AT .. $72 

INTERFACE CARDS 
Monochrome Adapter $41 

Mono Graphic Printer $60 

CT 6040 Herc. Comp. $65 

Color Graphic Display $44 

Color Graphic Printer $55 
EGA Cards $190 

EXPANSION CARDS 
XT Disk Controller, 1 Port $25 

XT Disk Controller, 2 Ports $27 

AT Floppy Disk Controller $60 

RS 232, 1 Port $21 

RS 232, 2 Ports $29 

Parallel Card $14 

Multi I/O $71 

I/O Plus Card $65 

384K MTF "0 "K $74 

640K Ram "0 "K $38 

Clock Cards $25 

Game Cards $15 

AT I/O Cards $65 

AT 2MB MTF $127 

FLOPPY DISK DRIVES 
Teac Look -Alike $68 
Teac 360 $86 
Teac 1.2 MB $110 
Chinon 360 $78 
Chinon 1.2 MB $110 
Fujitsu $78 

HARD DRIVES Et CONTROLLERS 
20 MB Seagate (68 MS) $295 

30 MB Seagate (40 MS) $598 

20 MB Seagate ST238 w /Adaptec Controller $480 

Western Digital Controller $101 

AT Floppy Et Hard Disk Controller w /Cable $200 

POWER SUPPLIES 
135W $50 

150W $55 

200W $90 

KEYBOARDS 
K7S (5150) $40 

BTC 5151 $55 

5060 XT /AT $50 

5160 XT/AT $50 

K8 $50 

K9 $55 

5152 $65 

MONITORS 
Samsung Amber $68 

Samsung Green $65 

Belton Tilt Et Swivel $85 

Mitsubishi RGB $230 
TVM RGB Green /Amber $275 
EGA Mitsubishi $395 

OTHERS 
Speaker $1 

Disk Storage (1001 $7 
Keyboard Drawer $30 
Modum Internal $121 

Logi Mouse $77 

Joy Stick $16 
Printer Stand, Big $8 

Printer Stand, Small $7 

Power Strip (6 Outlets) $5 

Power Strip w /Surge Protector $6 

Power Pad w /Surge Protector $18 
Printer Switch Box $20 
Bulk Diskettes 39° 

E prom Writer $160 
Printers Call 
Cables Call 
Chips Call 

LIMITED OFFER 
1. XT System 640K w/2 Floppy Disk Drives, 
Keyboard Er Amber Monitor for Only $588 

2. We will assemble Systems to your Configura- 
tions for ONLY $5.00 for Components purchas- 
ed from us. 
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CIRCLE 1I ON FREE INFORMATION CARD 

NEW FROM 
DON LANCASTER 

HANDS -ON BOOKS 
CMOS Cookbook 
TTL Cookbook 
TV Typewriter Cookbook 
Active Filter Cookbook 
Micro Cookbook vol I 

Micro Cookbook vol II 

Enhancing your Apple vol I 

Enhancing your Apple vol II 

Applewriter Cookbook 
Apple Assembly Cookbook 
Incredible Secret Money Machine 

Postscript Ref. Man. (Adobe) 

Postscript Cookbook (Adobe) 

14.50 

12.50 

12.50 

14.50 
15.50 

15.50 

15.50 
15.50 

19.50 
21.50 

7.50 

22.50 

16.50 

UNLOCKED I SOFTWARE 

Absolute Reset Ile & Ilc 19.50 

ApplewriterlLaserwriter Utilities 49.50 

Laserwriter Demo Pack FREE 

Apple Ram Card Disassembly Script 24.50 

Appleworks Disassembly Script CALL 

Enhance vol I Companion Disk 19.50 

Enhance vol II Companion Disk 19.50 

Assembly CB Companion Disk 19.50 

Applewriter CB DOS Comp. Disk 24.50 

Applewriter CB ProDOS C. Disk 24.50 

FREE VOICE HELPLINE VISA /MC 

SYNERGETICS 
Box 809 -ME 

Thatcher, AZ 85552 
(602) 428 -4073 

ELECTRONICS NOTEBOOK ... 
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Fig. 8. A tone -modulated crystal- controlled transmitter. 

Figure 8 shows an LM3909 audio -fre- 
quency oscillator connected to the carri- 
er transmitter in Fig. 7. Here, C2 and 
R2 control the frequency at which the 
LM3909 "keys" the carrier oscillator. 
The circuit transmits a clear audio signal 
to a shortwave receiver up to 100 feet 
away. With the values shown and de- 
pending on the setting of R1, the signal is 

a train of pocks or a buzz. Total current 
consumption from a 1.2 -volt Ni -Cd cell 
is 0.7 milliampere. 

Figure 9 is a sketch of the waveform 
that appears on an oscilloscope connect- 
ed to the antenna terminal of the trans- 
mitter. What's shown is a single pulse in a 
series, each of which forms a burst of r -f 
oscillations at the frequency of the crys- 
tal. The r -f signal contained in each burst 
is much purer than that depicted in Fig. 4. 

Fig. 9. Typical r f pulse envelope from 
crystal -controlled transmitter. 

The Fig. 8 circuit can transmit temper- 
ature or light intensity if RI is replaced by 
an appropriate sensor. For best results it 
may be necessary to alter the value of Cl. 

FCC Regulations 
The Federal Communications Commis- 
sion regulates devices that emit radio -fre- 
quency signals. The rules and regulations 
published by the FCC are highly detailed 
and complicated, which is why I am par- 
ticularly fond of the largely unregulated 
world of free -space lightwave communi- 
cations. (Many lasers are subject to var- 
ious regulation.) Part 15 of the FCC reg- 
ulations ( "Radio Frequency Devices ") 
governs low -power communications de- 
vices such as experimental transmitters, 
wireless microphones, garage door open- 
ers, security alarms, and cordless tele- 
phones. Some of the key provisions of 
Part 15 that pertain to experimenters, all 
of which are subject to change, include 
the following: 

15.1 (a) An incidental and restricted 
radiation device may be operated under 
the restrictions and provisions set forth 
in this part without an individual license. 

15.3 Persons operating restricted or in- 
cidental radiation devices ... shall not be 
deemed to have any vested or recogniza- 
ble right to the continued use of any given 
frequency ... operation of these devices 
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is subject to the conditions that no harm- 
ful interference is caused and that inter- 
ference must be accepted that may be 
caused by other incidental or restricted 
radiation devices ... . 

15.104... the use of a low power com- 
munication device for eavesdropping is 

prohibited. 
15.113 ... a low power communica- 

tion device may operate on any frequen- 
cy in the band 510 -1600 kHz provided 
... (a) The power input to the final radio 
stage ... does not exceed 100 milliwatts 
... (c) The total length of the transmis- 
sion line plus the antenna, plus the 
ground lead (if used) does not exceed 3 

meters ... . 

15.116 A low power communication 
device may be operated in the band 
26.99 -27.26 MHz provided ... (a) The 
device may not be used for voice commu- 
nications ... or for CW communications 
... (b) The device shall operate on one or 
more of the following frequencies: 

26.995 MHz 
27.045 MHz 
27.095 MHz 

27.145 MHz 
27.195 MHz 
27.255 MHz :.. . 

15.117 (a) A low power communica- 
tion device may be operated on one or 
more of the permitted frequencies ... : 

49.830 MHz 49.875 MHz 
49.845 MHz 49.890 MHz 
49.860 MHz ... . 

15.118 A low power communication 
device which is home built in a quantity 
of 5 or less and which is not marketed 
may be operated in the band 49.82 -49 
MHz provided ... (b) The power input to 
the device measured at the battery or the 
power line terminals shall not exceed 100 
milliwatts under any condition of modu- 
lation. (c) The antenna shall be a single 
element 1 meter or less in length perma- 
nently mounted on the enclosure con- 
taining the device ... . 

15.152... the operator of a low power 
communication device ... which causes 
harmful interference to an authorized ra- 
dio service, shall promptly stop operat- 
ing the device until the harmful interfer- 
ence has been eliminated. 

Some provisions of Part 15 are imprac- 
tical when applied to ultraminiature 
transmitters. For instance: 

15.133 A person who constructs not 

more than five low power communica- 
tion devices for his own use, and not for 
sale ... shall attach to each device a signed 
and dated label that reads as follows: I 

have constructed this device for my own 
use. I have tested it and certify that it 
complies with the applicable regulations 
of FCC Rules Part 15. A copy of my 
measurements is in my possession and is 

available for inspection. 
In spite of idiosyncrasies like this, Part 

15 contains many other provisions that 
will prove helpful to low -power transmit- 
ter builders. For instance, requirements 
for operation of wireless microphones 
and biotelemetry devices in the 88 -to- 
108 -MHz FM band are given. Also cov- 
ered are provisions that permit the FCC 
to inspect transmitters and measurement 
records of builders. 

You can find the full text of the FCC 
regulations at a library that has a govern- 
ment documents section. Look for 
"Code of Federal Regulations," Tele- 
communication, Parts 0 to 19. 

Going Further 
Must reading for constructors of pill -size 
radios is "Little Radio Transmitters for 
Short -Range Telemetry" (C.L. Stong, 
Scientific American, March 1968, pp. 
128 through 134). 

I included details on a simple r -f trans- 
mitter in Engineer's Mini- Notebook: Ba- 
sic Semiconductor Circuits (1986), a new 
Radio Shack book that should be availa- 
ble by the time this column appears in 
print. This book also describes a one - 
transistor audio- frequency Hartley os- 
cillator. 

A special issue of Engineering in Medi- 
cine and Biology Magazine (March 1983) 
covered virtually every aspect of biotele- 
metry. Topics covered include history, 
transmitter design, hybrid transmitters, 
packaging, and power sources. 

An excellent reference for those who 
want to design optimized r -f oscillators is 

RF Circuit Design (Chris Bowick, How- 
ard W. Sams & Co., 1982). 

Finally, if you want to explore the 
world of licensed amateur radio, be sure 
to read Tune in the World with Ham Ra- 
dio by the American Radio Relay League 
(send $7 plus $1 postage to ARRL, 225 
Main Street, Newington, CT 06111). Aff 
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A Christmas gift? 
Choose from the following 
COMPUTER FRIENDS win- 
ners. SPECIAL CHRISTMAS 
OFFER. Buy one item and get 
15% discount on any other 
item or supply accessory. 

MAC INKER, Automatic 
Ribbon Re- inker. Re -ink any fabric 
cartridge or spool for less than 5 
cents. Over 70,000 in the field and 

we support 
ALL printers. 
Universal 
Cartridge or 
Universal Spool 
MAC INKER 

$68.50. Dedicated Imagewriter or 
Epson $42.00. We have cartridges 
re- inkable in 10 colors. Ask for your 
printer type or for complete listing. 
Bottle ink $3.00 /each. Shipping $3.00. 

PROTEUS'", the 'Siamese' Buffer. 
It is a Data Switch with buffer on 
both ports. Switch manually or via 
software. Saves time, space and 
money. Or ask 
about our MAC 
MASTER line 

,... 

of Universal i ' 

Buffers and 
Printer Controllers (serial or parallel 
up to 1 MEG). 
PROTEUS 64 K- 199.00 

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

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

QUICK LINK, 
easiest and 
most reliable 
Comms Soft- 
ware (available 
for IBM PC or 

Macintosh). $205.00 Shipping $4.00. 
*Hayes is a trademark of Hayes Microproducts. 

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

Order Toll Free. 
Call or write for free brochure. 

1- 800 - 547 -3303 
In Oregon 503-626 -2291 (24 hour line) 

C' ; ;mputer 
Friends 

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

Dealer inquiries welcome. 
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VIII HARDWARE HACKER:III 
Stroke graphics, temperature- measurement circuits 

& stunning new graphics materials 

By Don Lancaster 

We will start off with our usual reminder 
that this is your column and that you can 
get technical help on most any topic per 
the "Need Help ?" box. 

Many of our newer readers have been 
asking about the artwork you see here. 
Everything, including all schematics, iso- 
metric sketches, tech illustrations, etc. is 
done solely with the AppleWriter word 
processor running on an Apple IIe and 
then printed camera -ready and slightly 
oversize on a Laserwriter printer. 

An exciting new language called Post- 
script makes it all happen, helped along 
by some utilities I put together on my 
own. No digitizers or scanners of any 
type are used. 

I've got a free demo pack on all this 
that I'll be most happy to send to you 
when you call or write. Some of it is now 
even in full color, straight out of a stock 
Laserwriter! 

And now ... . 

What are the differences 
between stroke and raster 
scan video? 
There have been several calls from Mod- 
em Electronics hackers who have picked 
up bargain priced surplus "XY" color 
RGB video monitors and have asked if I 
would please show them a simple interface 
circuit usable for personal computer text 
input. Well, yew jest caint get there from 
here, no way, nosiree, nohow. 

Why? 
At one time, long ago and far away, 

there were two fundamentally different 
ways of presenting data on a video screen. 

The method you probably know about 
is called "raster scan" graphics, and is 
shown in Fig. 1. With raster scan graph- 
ics, the video screen is constantly 
"painted," going rapidly to the right and 
slowly downward, creating a raster of 
scan lines. When a particular dot on the 
screen is to be lit a particular color, the 
guns in the CRT display tube are acti- 
vated, producing a spot. Sequential spot 

Fig. 1. Raster scan graphics. 

patterns then produce dot -matrix text 
characters or graphic video images. 

Raster scanning, or course, is used in 
all newer video games, in all television 
broadcasts, and in all personal computers. 

The alternative to raster scanning is 

called "stoke graphics," and is shown in 
Fig. 2. With stroke graphics, each and 
every object to be put on the screen is 

drawn one at a time, in sequence. Instead 
of the horizonatal and vertical oscillators 
used in raster scanning, there is just a pair 
of deflection amplifiers. Data from a 
"display list" is D/A converted and 
routed to the deflection amplifiers. Each 
object on the screen is drawn one line at 
a time. 

Stroke graphics is particularly good at 
showing diagonal lines of open and 
chunky objects, such as various sized as- 
teroids, tumbling in different directions 
all at once on a predominantly black 
background. 

1 

Fig. 2. Stroke graphics. 

The early advantages of stroke graph- 
ics were that you needed incredibly little 
digital memory and you never put the 
CRT electron beam any place you did not 
really want an image. 

But there were some overwhelming 
gotchas that killed stroke graphics a de- 
cade ago, except in plotters, military 
stuff and certain arcade video games that 
were able to uniquely exploit this type 
of display. 

The first major disadvantage is that 
text is extremely difficult to show, espe- 
cially in nice -looking fonts. The second is 
that flicker can get ridiculously bad if 
you try to put too many objects on the 
screen at once. The third is that large sol- 
id -color objects, or colored backgrounds 
are just not feasible. 

So why not just throw a couple of hori- 
zontal and vertical oscillators on a stroke 
system and pretend it is a raster scan dis- 
play? After all, a couple of 555 timers 
shouldn't be all that complex, should it? 
This sounds simple enough, but there is a 
problem in the comparative writing rates 
between raster and stroke systems. A 
normal resolution raster scan graphics 
system has to sweep from left to right 
across the screen in something like 60 mi- 
croseconds. On a 10 " raster, this converts 
to a 6- microsecond -per -inch sweep rate. 
The surplus arcade monitors being sold 
today have a sweep rate around 0.04 mi- 
croseconds per inch, which is 150 times 
too slow! The flicker would be unbeliev- 
ably bad, as the screen would get updated 
a maximum of once every 2 seconds or 
so, rather than the 60 fields per second 
needed for a flicker -free display. 

Well you say, why not just soup up the 
stroke monitor's XY deflection amplifi- 
ers and give them a little better frequency 
response? Would that work? 

Once again, the answer is: no way! 
Raster scan sweeping is extremely energy 
efficient, since the deflection current 
used to sweep from center to right is 
saved, reversed, and then used again to 
sweep from left to center. Unless you get 
very tricky, the high- frequency linear de- 
flection amplifiers you would need for 
fast -raster -rate stroke graphics would 
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Fig. 3. Simple thermometer reads in degrees Kelvin. 

have to handle several kilowatts of power 
for a large color display! 

The bottom line? Thse surplus X`-' 

monitors are real parts bargains and they 
let you do all sorts of interesting but high- 
ly specialized video game simulations. 
But they are absolutely and totally un- 
suitable for displaying stock text and vi- 

deo from any personal computers. 

How can I electronically 
measure temperature 
There are lots of different ways to mea- 
sure temperature, depending on the range 

being measured, the type of output 
wanted, and the accuracy needed. 

Traditional thermometers are based 
upon the thermal expansion of some ma- 
terial. Liquid columns of mercury or al- 
cohol are used in everyday thermome- 
ters. A very thin capillary tube is used to 
"amplify" the apparent expansion. 

Another important temperature trans- 
ducer is the bimetallic strip. In a bimetal- 
lic strip, two metals or alloys with differ- 
ent expansion coefficients are bonded to- 
gether. As the temperature changes, one 
metal or alloy expands faster than the 
other, and the strip will bend or coil. This 

is how your usual home heating thermo- 
stat works. Alternatively, you can form a 
snap- action disk out of bimetallic mater- 
ial, giving you the switching thermostat 
you will find in an electric skillet or a 
coffee maker. 

Measurement of extremely high tem- 
peratures takes special techniques. An 
older way to measure the temperature of 
a furnace or a kiln is with an "optical py- 
rometer." This is simply a wire that is 

heated. You visually compare the wire 
color against the furnace color, and ad- 
just a dial until they match. You then 
read the equivalent temperature off the 
calibrated dial. 

A more modern way to measure high 
temperatures is with an infrared sensor. 
These are sort of like photocells, except 
they respond in the infrared region to ra- 
diation from any hot body. They have 
the big advantage of being able to re- 
motely measure any hot source. Unfortu- 
nately, infrared sensors become quite ex- 
pensive and cumbersome when you try to 
accurately measure lower temperatures 
with them. 

Today, there are at least six popular 
ways of measuring everyday tempera- 
tures electronically. These include the 

crystal oscillator, the thermocouple, the 
thermistor, the p -n junction, the silicon 
transducer, and the bulk silicon resistor. 
Of these, the crystal oscillator method is 

by far the most precise and has by far the 
best resolution. It can resolve down to 
0.001 degree or better. On the other 
hand, this method is very expensive. 

Most quartz crystals are carefully cut 
at just the right angle to minimize fre- 
quency variations over temperature. You 
can instead carefully pick your crystal cut 
to purposely get a strong and linear fre- 
quency variation. By hetrodyning the 
output frequency against a stable source, 
you get an audio tone that can be mea- 
sured. Hewlett- Packard is one source of 
instruments of this type. 

Any two dissimilar metals that contact 
each other will generate a voltage that is 

proportional to temperature. This is the 
principle behind the thermocouple. 

Thermocouples are used in industry to 
measure a wide range of temperatures. 
One popular thermocouple is called a 
"type J" and is made from copper con- 
tacting the alloy constantan. The output 
from this arrangement is only 50 micro- 
volts per degree C or so. Thus, you have 
to use precision differential instrument 
amplifiers to get useful results. You also 
have to figure out where to connect the 
other end of the constantan wire, for this 
connection will also generate a voltage 
that is in series with the one you are trying 
to measure. Traditionally, the other con- 
nection was made in an ice bath, so you 
would get the relative temperature differ- 
ence between the two thermocouple junc- 
tions. These days, however, a precision 
voltage reference is often used to replace 
the ice bath. 

You have to be very careful when con- 
necting thermocouples, for even solder 
to copper has a 3- microvolt per degree C 
thermal voltage. 

Many different thermocouple systems 
are available from Omega Engineering. 
They also have a fat and free Tempera- 
ture Measurement Handbook and Ency- 
clopedia that you can send for. 

Thermistors are compounds of silicon 
carbide and other materials that exhibit a 

Say You Saw It In Modern Electronics December 1986 / MODERN ELECTRONICS / 67 
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very strong change of resistance versus 
temperature. By first calibrating a ther- 
mistor and then measuring its resistance 
you can measure temperature. 

While you get something that is very 
easy to measure as an output, thermistors 
tend to be be nonlinear. Sometimes, sev- 
eral thermistors and resistors are placed 
in a single package to give more linearity 
and accuracy. Self- heating effects must 
be carefully watched in thermistors, or 
they will mask the real temperature. 

Yellow Springs Instruments is a lead- 
ing source of thermistors and probes. In 
general, thermistors are an older technol- 
ogy that is being rapidly replaced by the 
silicon transducers and silicon resistors. 

For quick and dirty temperature mea- 
surement, just use the base -emitter junc- 
tion of any old silicon transistor -or 
stack a bunch of them up. Each junction 
changes by 2.2 millivolts per degree centi- 
grade over a fairly wide temperature 
range. Diodes should also work just fine. 
Unfortunately, this output voltage sits 
on top of a 0.6 -volt device- dependent 
offset; so it is best used for limited accu- 
racy or for "set- point" uses where you 
want to turn a switch on or off at a fixed 
and easily calibrated temperature. 

This silicon junction effect is carefully 
linearized and calibrated in the silicon 
temperature transducer. What you have 
is a miniature integrated circuit that uses 
a current mirror to route the internal cur- 
rent between a pair of carefully matched 
silicon junctions. The differential mir- 
roring is adjusted so that an extremely li- 
near and reproducible output current of 
10 microvolts per degree Kelvin results. 

+15 vdc 

1K 

6.8 V 

Use +15, 0 supplies 

2.7K 2.7K 
for both op -amps 

CALIBRATE ZERO 

1.5 Meg 

120K 

741 

OUTPUT 
5 Millivolts 
per degree C. 

KTY -81 
Temperature Sensor 

Fig. 4. This circuit gives 0 -to -S -volt output for 0 -to -100- degree C input. 

The Analog Devices AD -590 is typical, 
and costs under $2.00. A similar part is 

available carded at Radio Shack. Since 
these devices produce a current output, 
they can be used over long distances. 
With a current output, all thermocouple 
effects in your wiring, plugs, and connec- 
tors magically go bye -bye. 

The only little gotcha is that the output 
current is referenced to absolute zero, ra- 
ther than zero degree centrigrade or to 
zero degree Fahrenheit. The typical out- 
put current is 273 microamperes at 0 °C 
and 373 microamperes at 100 °C. A pair 
of op amps usually have to be added to 
get a large output that is proportional to 
these everyday temperature scales. One 
op amp eliminates the 273 -microvolt off- 

set; the other amplifies and scales for 
either Fahrenheit or centrigrade use. 

Finally, bulk silicon itself has a strong 
0.7- percent per degree centrigrade temp- 
erature coefficient. You can just take a 
block of silicon, measure its resistance, 
and you are home free. The brand new 
Amperex KTY -81 sensors sell for as little 
as 21 cents each, are easily linearized with 
one resistor, and are accurate to a frac- 
tion of a degree. 

These also need a pair of op amps to 
get linear operation over the Fahrenheit 
or centigrade scales. Free samples of 
the KTY81 series are available to letter- 
head requests. 

In general, if you want to know a lot 
more about temperature sensors and sens- 

NAMES AND NUMBERS 

Amperex Control Engineering Measurement and Control Omnicrom Systems 
Providence Pike 1301 South Grove Avenue 2994 West Liberty Avenue 26111 Brush Avenue 
Slatersville, RI 02876 Barrington, IL 60010 Pittsburgh, PA 15216 Cleveland, OH 44132 
(401) 762 -3800 (312) 381 -1840 (412) 343 -9666 (216) 289 -6688 

Analog Devices Hewlett Packard Omega Engineering Yellow Springs Insts. 
2 Technology Way 1820 Embarcadero Road Box 4047 Box 279 
Norwood, MA 02062 Palo Alto, CA 94303 Stamford, CT 06907 Yellow Springs, OH 45387 
(617) 329 -4700 (415) 857 -8000 (203) 359 -1660 (513) 767 -7241 
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ing, check out Measurements and Data 
or Control Engineering magazines. 

Show me some simple 
thermometer circuits 
Figure 3 shows the AD 590 temperature 
transducer in a very simple circuit. The 
output meter directly measures degrees 
Kelvin, so 0 degree centrigrade will read 
as 273 microamperes, while 100 degrees 
centrigrade will read as 373 microamperes. 
To get to Fahrenheit, just relabel the 
meter scale. 

Figure 4 shows how to use a KTY -81 si- 

licon resistor to produce a 0 -to -5 -volt 
output for a 0 -to -100- degree centigrade 
input. This dual op -amp circuit is typical 
of what you need to get from a sensor 
that is based on absolute zero to output 
everyday temperature scale values. 

The 250 -ohm pot is used to zero the 
0- degree output. Then the 10k pot is used 
to set the 100- degree output to + 5 volts. 
Most any old dual op amp could be sub- 
stituted, as could a regulator for the ze- 
ner diode. You might be able to cheat and 
use a 9 -volt battery as well. Total cost 
should be well under $5. 

For more details on these two circuits, 
check out the "Silicon Temperature Sen- 
sors" ap note from Amperex and "Use 
of the AD590 Temperature Transducer 
in Remote Sensing" ap note from Ana- 
log Devices. 

What is the new 
Omnicrom process? 
I've just discovered a little -known graph- 
ic arts material called "Omnicrom." It 
has incredible hacker potential. What 
this material does is instantly convert any 
toner image from a copier or a laser 
printer into "real" printing in "real" 
ink, in any of 60 colors. 

Figure 5 shows the details of this excit- 
ing new process. Toner basically consists 
of a mixture of black stuff and hot glue. 
When most people use toner, they are af- 
ter the black image. But you can instead 
think of toner as a hot glue image that has 
been applied exactly when and where you 
want it. 

Omnicrom ink 
and carrier 

Heat and pressure fuses 
ink to re- melted toner 

Omnicrom ink 
opaque negative 

Toner original 

ZS 

Ink coated 
toner original 

Fig. 5. How the Omnicrom color process works. 

An Omnicrom sheet consists of real ink 
in stunning colors applied to a carrier. 
You place this sheet in contact with any 
toner original and apply heat and pres- 
sure. The heat and pressure remelts the 
toner and sticks the ink to it. At the same 
time, an opaque negative is produced on 
what remains of the Omnicrom sheet. 

There are at least four ways to fuse the 
ink to your toner. The simplest is to use a 
laser printer, such as Apple's Laserwriter, 
and run the material through a second 
time while hand feeding a blank page. 

You can experiment with most any 
copier that has a short and straight paper 
path that will accept heavier stock. Word 
has it that the next generation of copiers, 
particularly those by Minolta, will be set 
up to reliably handle this process. 

If you do lots and lots of this sort of 
thing, you can buy a ridiculously over- 
priced $1300 fusion system directly from 
Omnicrom. Finally, you can easily build 
your own machine out of old copier parts 
or replacement components. 

The sheets cost around 35 cents each, 
and their unimaged areas can be reused 
as often as you care to. Besides bright 
colors and metallics, there are golds, sil- 
vers, a pearl, black, and even a clear gloss. 

What good is all this? First and fore- 
most, laser printer users gain full color 

capability right here, right now, and at 
reasonable cost. 

You can easily do many printed cir- 
cuits from 2:1 artwork without needing a 
camera or a darkroom, at one -tenth the 
usual cost and hassle. All you need is a re- 
ducing copy machine. Same goes for 
panels, dialplates and the callouts for 
printed circuits. Any old copy from any 
old copy machine can now be made total- 
ly and truly black, any time you need a 
camera -ready image. 

Several colors can go on one page by 
taping small pieces of Omnicrom over 
each color area. The best tape to use is 

3MPost -It Cover Up Tape from your lo- 
cal office supply. 

Write or call, and I'll be most happy to 
send you some free Omnicrom samples 
to play with. This stuff is utterly and ab- 
solutely amazing. Let me know what new 
and mind -blowing uses you can come up 
with for this exciting new material. bE 

NEED HELP? 
Phone or write your Hardware Hacker 
questions directly to: 

Don Lancaster 
Synergetics 
Box 809 
Thatcher, AZ 85552 
(602) 428 -4073 
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Uil/il//PC PAPERS IIII 

Looking Back at 1986's Best 

By Eric Grevstad 

The December issue's here again, but 
how can I write a review of the year in 
MS -DOS computing when I've already 
declared that desktop publishing is over- 
rated for a small market niche dependent 
on high -powered processors? The page - 
layout craze overshadowed two more im- 

portant trends in the PC market -one 
being increased stability and a muting of 
last year's incessant "Shakeout! The sky 
is falling!" refrain, and the other being a 
welcome continuation of the downward 
price spiral for hardware. Computers 
and printers are getting more affordable 
every day; maybe 1987 will see the same 
finally happen for software. 

But these are generalities. There are 
more specific things to say about the past 
year, so I'll list a few highlights from this 
column's product- oriented point of 
view. (I'll get back to reviews next 
month, but one product didn't arrive in 

time and another -SPI's Open Access II, 
perhaps the most ambitious integrated 
package yet- demanded more time than 
this month's deadline allowed. It was ei- 

ther a year -end roundup or a Christmas 
gift guide, and if I wrote a gift guide I'd 
spend it all plugging the word processor I 
just adopted, which I'll talk about later.) 

What I Want for Christmas: Readers 
have noticed that I continue to cheer for 
cheap 8088 PC clones; I've been leery of 
80286 -based machines, first because the 
PC AT seemed overpriced and unreliable 
and later because folks told me the 80286 
was only a stopgap, that I should wait for 
computing nirvana with the awesome 
80386. That may be true and there should 
be 80386 machines for sale by the time 
you read this, but they'll cost a ton and 
won't have much full -powered, specially 
written software until 1988. 

Meanwhile, though, I'm not sure how 
much longer I can resist AT clones' 
plunging prices and soaring speeds. PC's 
Limited has jolted the market with the 
286 -16: almost triple the original AT's 
6 -MHz speed, a smaller footprint, and a 
megabyte of exotic high -speed RAM 
chips on the motherboard for $2,995. 
Tandy, taking the gloves off even as its 
sales force dons blue suits and "sincere" 

Toshiba's T1100 Plus -one of Grevstad's favorite 1986 products even before major im- 
provements were made to the original model. 

ties (actual quote from company dress - 
code memo) to challenge IBM for corpo- 
rate sales, offers a trim -sized, 8 -MHz 
machine for $1,699. 

Best New Entry: It's traditional for 
IBM products to fade after a year as com- 
patible makers introduce machines that 
cost less, do more, or both, but Toshiba 
is the first to trash a brand -new IBM. 
Other reviewers and I agreed the Toshiba 
T1100 was the best MS -DOS laptop yet, 
except for a poor keyboard layout and 
one 3.5 -inch disk drive compared to the 
PC Convertible's two. The reviews and 
Convertibles had barely hit the streets 
when Toshiba trotted out the T1100 
Plus, with a better keyboard, a second 
microfloppy drive, a faster 80086 chip, a 
boost to 640K, and both serial and paral- 
lel ports for $2,399. Come to think of it, 
maybe I could live without an 80286 
desktop for Christmas. 

The T1100 Plus deserves to pound the 
uninspired IBM to pieces in the market- 
place; along with the T3100 (an AT -com- 
patible portable with plasma screen and 
hard disk) and a line of high -quality ma- 
trix and laser printers, it marks Toshiba 
as the most hustling, heads -up hardware 
company today. 

Hardware Disappointment of the 
Year: Tandy 600, a sleek laptop design 
with reasonably powerful (if not overly 
friendly) ROM -based software, but no 
other software. It had about a two - 
month sales window before fully PC- 
compatible portables appeared, but was 
so overpriced it sank without a trace al- 
most immediately. 

Software Disappointment of the Year: 
Except for the widely advertised sex 
game, Interlude II, my vote for the year's 
worst software would probably go to 
Able One, a dreadful integrated package 
I reviewed in the October column. Dac 
Software, which scored a hit with its low - 
cost Dac -Easy Accounting program, 
bombed badly with a $50 word proces- 
sor, Dac -Easy Word; I was halfway done 
with a ripping review (among other 
charms, it saved your letter to Grandma 
by overwriting whatever filename was 
first in the directory, such as COM- 
MAND.COM) when Dac called to say 
the program was being pulled in favor of 
an improved version 2.0, but I haven't 
received a copy. 

Another software disappointment: 
business buyers' inertia and unwilling- 
ness to break out of the Lotus position, 
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Computer Parts Galore, Inc. 

1 800 431 9008 

DISC DRIVES 

360K CAPACITY, DSDD 

1/2 HEIGHT, 48 TPI 

PANASONIC JU455 -5 

2 for $199.00 

QUMETRACK 142 

$109.00ea 

$ 79.95ea 

** *CABLES * ** 
PARALLEL...The standard cable used to hook up an IBM or 
compatible to a printer. 

8' $8.95 10' $9.95 
Serial Cables...DB25 to DB25 -all pins connected 

8' $8.95 10' $9.95 
Extension Cables...36pin centronics connectors. Male 
on one end, female on other end. 

8' $10.95 10' $12.95 20'.... $19.95 

All types are fully shieled 

IBM COMPATIBLE KEYBOARDS 
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13 
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FCC TYPE ACCEPTED - 1 YEAR WARRANTY! 

Model 5151 (pictured) $74.95 
Separate keypad and renew pd. PC and XT compatible. 

Model 5060 $64.95 
LED aamx panel, lare return key. automatically switches 
between AT and XTI 

Model 5150 $54.95 
XT compatible. laid out just like the venire article. Lighted 
Num Lock and Capa Lock keys 

Model 5161 $88.95 
The biggest, the best Similar to 5151 but switches automatically 
between XT mud AT companbiity. Has lore reuen key. 

Don't Pass Up This Bargain! 
AA SIZE NICADS 

2 battery pack $1.79 

4 battery pack $2.79 

640K Motherboards in your choice of flavors: 
Flavor One: Totally Bare, no parts at all. Comes with a parts list. 
Parts placement is dearly silk screened on the board. Not a turbo 
board. $29.95 
Flavor two:Assembled & tested with OK installed. 2 layer 
construction. BIOS included $129.95 
Flavor three:Same as two but 4 layer $149.95 
FLAVORS TWO & THREE ARE TURBO (8MHz) BOARDS 

Computer Parts Galore, Inc. 
56 Harvester Avenue 
Batavia, NY 14020 

NY RESIDENTS CALL 
1 716 343 6133 

CIRCLE 75 ON }REI: INFORMATION CARD 

OTHER STUFF YOU MIGHT NEED 

PC & XT extender board .319.95 
Parallel switch box x 2. 539.95 
Parallel switch box z 4. 544.95 
Serial switch box x 2 .539.95 
Serial switch box z 4. _344.95 
Parallel printer card, fully assembled, 
fully addressable 523.95 
20 MEG hard drive - Seagate ST225 & 
ozonollcr card. 5389.95 
Unlnterrubtabk power supply, 250 wan 
capacity .3229.95 
a dot use. Cleat housing Sr our mother- 
boards or you can put your teal IBM stuff 
inside. Takes side switch power supply. 
Room for foc drives. .34995 
AT look alike case but designed to house 
an XT type motherboard. 559 95 
Monitor 'wind base, 1r sise 311.95 
Monitor swivel bue, 14 sia 312.95 
Dust cover covers your monitor and your 
whale computer. Dont tale chances with 
your investment 59.95 
Oscilloscope probes -switch .dectaNe to 
lx or 10x. In 10x, freq. responses DC to 
100MHz. 529.95 
150 Watt power suppy. direct bait in 

it-placement }les four drive connectoms connect & 
mahcrbaard cardai. 1 year wenenty, 
PCC type accepted. ._........__.._ 589.95 

MONITOR CHASSIS 

A complete monitor. Requires 
composite video input and for 
power it uses 21 VAC. On 
board controls for focus, 
vertical hold, brigthness, 
contrast, vertical size, hori- 
zontal hold. 

AMERICAN MADE! 
A SUPER DEAL 

$19.95 

Terms :Our minimum order is $10.00. There is a 

shipping and handling fee of 5% for UPS ground delivery. 
Minimum shipping & handling is $2.00. If you want your 

order sent COD, there is an additional $2.50 charge. 

FOR COD ORDERS. we only accept CASH. CERTIFIED CHECK. OR 

MONEY ORDERS unless you are a big corporation or have 
previously established credit with us. 
On phone orders, we also accept VISA, MASTER CARD, & 

AMEX. 
PREPAID MAIL ORDERS can be paid by personal check, but 

allow two extra weeks for processing. 
RETURNED ITEMS ARE SUBJECT TO A RESTOCKING FEE. 
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COVER YOUR INVESTMENT 

Macintosh Monitor & Keyboard 12.95 
Macintosh Plus Keyboard add -1.00 
with Mac Bottom add - 3.00 
Image Writer 12.95 
image Writer ll 14.95 
External Drive 5 95 

IBM PC or XT or AT 22.95 
IBM Pro Printer 16.95 

Epson - C.Itoh - Okidata 
Over 3000 covers to choose from. 

You name It - We got it! 

Anti -Static -different colors 
ORDER LINE 

1- 800 -874 -6391 
FLORIDA ORDER LINE 

1- 800 -342 -9008 
Dealer Inquiries Invited 

CompuCover 
P.O. Box 310 Dept. D 

Mary Esther, FL 32569 

Customer 
Service 

(904) 243 -5793 
Telex 469783 

CIRCLE 17 On r R r.r. ovr uxmn a avi. a,nw 

I v 
DESCRAMBLER PARTS 
We stock the exact parts, PC Board and A.C. 

Adaptor for an article published in Radio Elec- 

tronics Magazine (Feb.. 1984) on building your 

own CABLE TV DESCRAMBLER. 

#701 PARTS PACKAGE $29.95 
Includes all the original resistors, capacitors, 

diodes, transistors, integrated circuits, coils and 

IF transformers. 

#702 PC BOARD $12.95 
Original etched & drilled silk- screened PC Board 

used in the article. 

#704 AC ADAPTOR $12.95 
(14 volts DC @ 285MA) 

Both #701 & #702 $39.00 
#701, 702 & 704 $49.00 

FREE!! Reprint of Radio Electronics 

Article on Building Your Own Cable TV 

Descrambler with any purchase. 

Add $2.50 Shipping & Handling 

$4.50 tor Canadian Orders 

ORDER TOLL FREE 
1 -800- 227 -8529 

Visa, MasterCard or C.0 D. 

e W ELECTROnICS,ItIC. 
P.O. Box 800Z 

Mansfield, MA 02048 
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as seen in the cool reception given the in- 

novative Javelin package (Javelin, short 
of funds, laid off its sales staff in Au- 
gust). Still, corporate computing is not 
entirely immune to progress; WordPer- 
fect climbed the sales chart as the outdat- 
ed, Wang -like Multimate and antique 
WordStar fell. 

Not the Consumer Price Index: While a 

glut or shakeout trims the ranks of mail - 
order hardware and software sellers, one 
discount outlet continues a practice that 
deserves nothing but blame and boycott. 
Members claim that PC Network of Chi- 
cago delivers good service, but when will 

the firm quit filling computer magazines 
with splashy ads full of false prices? 
Every figure has an asterisk; every ad's 
fine print confesses, "Members pay 8 

percent above this wholesale price plus 
shipping." Counting $8 for a year's 
membership, that kicks a copy of 1 -2 -3 

from the advertised $280 to $312.90. 
Late But Good Move: Hercules Com- 

puter Technology slashed its price from 
$499 to $299 and added high- speed, mul- 
ti -font capacity to its monochrome 
graphics card. If the sale had come a 

month earlier, I wouldn't have blown 
$122 on a semifunctional mail -order 
clone I recently purchased. 

Industry and press pundits shrug that 
Hercules and I are both too late, but I'll 

shout it again: I don't want to buy an En- 
hanced Graphics Adapter and expensive 
color monitor; I don't believe that ump- 
teen pretty colors add significant value to 
my word processing and spreadsheet 
files; I think high -res monochrome 
shades are fine for all but artistic graph- 
ics, at least until Microsoft Windows 
really takes over (which won't happen 
for a year or so at the earliest, when soft- 
ware companies rewrite everything for 
the 80386 and DOS 5.0 as I said above). 
Meanwhile, stand up and fight for your 
green screens! 

Late But Great Move: Some software 
vendors are still dragging their feet, but 
1986 will be remembered as the year the 
people spoke and copy protection died. 
Not only did the trade association 
ADAPSO finally withdraw the hard- 
ware -based protection scheme it had 
been promoting for a few years (gee, I 

was looking forward to having a lock on 
the back of my PC and inserting a differ- 
ent key every time I ran a program), but 
the big three -Microsoft, Lotus, and 
Ashton -Tate -yielded and, at least to 
some extent, unprotected their best- 
selling software. 

Naturally, the publishers still have 
profit margins at heart; Aston -Tate 
charged owners $45 to unlock their 
copies of Framework II or dBase III 
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Plus, while Lotus agreed to unlock 1 -2 -3 

only for corporations buying 100 copies 
at list price. Did you ever notice that the 
publisher that's been most paranoid 
about copy protection is the one that's 
never shaken the tag of "one- product 
company "? In a just world, everyone 
would abandon Lotus to buy Computer 
Associates' equally powerful, graphical- 
ly superior, unprotected SuperCalc4. 

Update of the Year: It's not surprising 
that, in a year in which I tested the two 
word -processing superpowers, Micro- 
soft Word 3.0 and WordPerfect 4.1, I 

found a new word processor for my own 
use. But it may surprise a few trendy 
types that the program I chose, and rave 
about every chance I get, is a clone of Mi- 
croPro's obsolete WordStar, using iden- 
tical control -key commands to produce 
identically formatted files: NewWord 3 

from Newstar Software Inc. (3351 Vin- 
cent Road, Pleasant Hill, CA 94523; 415- 
930- 9400). 

NewWord 3 costs $349; the WordStar 
Professional bundle costs $495, takes 
more disk -swapping, and has roughly 
half the power. Like the earlier New - 
Word which I reviewed in the July 1985 

issue, NW3 has priceless improvements 
to WordStar such as better cursor han- 
dling, less frequent disk access, and an 
undelete command; it still suffers from 
WordStar's need to reformat edited par- 
agraphs one at a time, but shows spacing, 
justification, and page breaks on- screen 
as some brand -new programs can't. 
There are dozens of printer drivers, plus 
documentation enough for everyone 
from novices to hackers who want to see 
source code. 

Past that, NewWord 3 adds the stuff 
of WordStar users' dreams: automatic 
index and table of contents generation; 
36 custom macro plus 40 definable func- 
tion keys; a built -in calculator, which au- 
tomatically adds numbers in a block or 
column or figures individual calculations 
for mail -merge letters; the ability to run 
DOS commands from within a docu- 
ment; and both built -in and separate 
spelling checkers (the former is a little 
limited in suggesting corrections, but 
nicely integrated with the MicroPro -style 
command and menu interface). I must 
admit that it's better suited to WordStar 
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veterans than computer novices, but for 
them NewWord 3 is sheer rapture. 

Best Nasty Remark: Quadram /Data- 
vue's slogan, "The IBM PC Convertible 
-Solving the Mystery of `Whatever Hap 
pened to the PCjr Design Team ?' " 
There were modest price cuts, an 8 -MHz 
AT with a funny keyboard, and a costly 
6 -MHz XT -286 with "stopgap" written 
all over it, but for most of this year Big 
Blue seemed to hold its leadership posi- 

tion as effectively as Ferdinand Marcos 
-helpless in the face of the cheap clone 
invasion, the Convertible a dud, talk of 
abandoning "commodity- like" parts of 
the computer market even as rivals race 
to beat it to the 80386 arena. IBM may 
have an ace up its sleeve (as I write, the 
rumors are shifting from a low -cost 
clonebuster to a deluxe high- speed, high - 
resolution workstation), but it's waiting 
a long time to play it. 
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dBase III Plus: The New Heavyweight Data Manager 
Walks the Tightrope Between Ease of Use and Power 

By Joseph Desposito 

Any organized collection of information 
can be called a data base. The most pow- 
erful microcomputer software programs 
for organizing, retrieving and updating 
records is the data base manager or rela- 
tional database. It is popularly used for 
mailing lists, inventory management, 
customer records, and a host of similar 
applications where multiple files with 
different information are needed. Ash- 
ton -Tate database software, namely 
dBase II, set the standard for this soft- 
ware breed for early 8 -bit computers just 
as WordStar did for word processing and 
VisiCalc for spreadsheets. 

With the advent of IBM's 16 -bit com- 
puter and similar machines, dBase II was 
rewritten to perform with them. Compe- 
titive software freshly designed for 16 -bit 
machines challenged dBase II, though, 
and Ashton -Tate responded with dBase 
III, a database manager that retained 
much of the earlier program's flavor 
while providing many functional and 
speed advances. This was followed by 
dBase III Plus, Ashton -Tate's latest and 
the subject of this review, that addressed 
an ease -of -use problem and further en- 
hanced power and speed for the IBM - 
PC, XT, AT and compatibles. 

On the power side, dBase III Plus in- 
cludes many new commands and func- 
tions and can be used in a local- area -net- 
work (LAN) environment. For this re- 
view, however, it will be examined from a 
single -user perspective. 

Accompanying dBase III Plus's multi- 
ple floppy disks are two handsome, thick 
three -ring binders for Programming and 
Learning And Using information. You 
need a minimum of 256K of user mem- 
ory, but you really can't do anything with 
so little memory. If you don't have at 
least double this amount of RAM, and 
preferably more, forget it. You'll need 
PC -DOS 2.0 or higher or the equivalent 
MS -DOS and either two 360K floppy 
disk drives or one floppy drive and a hard 
disk drive. The program supports mono- 
chrome and color monitors, and any 
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The new `Assistant" in dBase III Plus features a Framework -like user interface, includ- 
ing pull -down menus. Users can create files, add or edit data and create reports and labels 

without programming. 

printer (including laser) with 80 or more 
columns. 

Originally, dBase III Plus was copy - 
protected by Superlok, but copy protec- 
tion was recently dropped, happily. The 
new data manager has a suggested selling 
price of $695, though we've seen mail -or- 
der prices with more than a $300 dis- 
count. We don't know if this is for a 
copy -protected version or not, so check 
this out if you go this buying route. For 
$45, Ashton -Tate will exchange unpro- 
tected programs for those registered 
owners of copy -protected versions. 

A Database Assistant 
Prior versions of dBase started with a dot 
prompt, awaiting user key input to make 
things happen. dBase III Plus, however, 
has tackled this challenge to users unfa- 
miliar with dBase conventions by incor- 
porating its Assistant. With this new in- 
terface, which makes extensive use of 
pulldown menus and moving bars to 
make a selection, both simple and rela- 
tively complex database tasks can be 

done without resorting to dBase com- 
mands or its programming language. The 
latter option is retained, of course. 

To give you a better idea of the capa- 
bilities of the Assistant, we will examine a 
typical relational database. The person- 
nel department of a company has three 
related files: the employee file (107 en- 
tries), the department file (5 entries), and 
the salary file (107 entries). We'll assume 
that the three database files already exist 
as text files and that they will be imported 
to dBase III Plus. 

To begin dBase III Plus, you type 
dBase at the A > prompt. After a copy- 
right notice, the Assistant's main display 
appears. Along the top of the screen is a 
menu bar with eight choices: Set Up, Cre- 
ate, Update, Position, Retrieve, Organ- 
ize, Modify and Tools. The first choice, 
Set Up, has its pulldown menu showing. 
If you tap the right arrow key a few 
times, you see that for each choice on the 
menu bar there is an associated pulldown 
menu with as many as eight choices. 

Besides the menus, the Assistant allots 
the bottom three lines of the screen dis- 
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play for the following: a status bar that 
displays the drive and file in use, a mes- 
sage line that describes current menu op- 
tions, and a navigation line that describes 
the keys that can be used to make 
choices, get help, exit, etc. One other line 
of the screen becomes active as you make 
choices from the menus. It is called an ac- 
tion line, and it shows the dBase com- 
mand that is being constructed with the 
menu choices. The action line is particu- 
larly interesting since it serves as a bridge 
between the latest way to use dBase and 
the way it was done prior to this version. 
Any of these displays can be turned on or 
off by the user. 

Creating a Database File 

The normal procedure for beginning op- 
erations with dBase III is to choose Data- 
base file from the Create pulldown 
menu. When you do this, a submenu ap- 
pears that lets you select the current 
drive; then you are prompted to enter the 
name of the file. The next step is to create 
the fields of a record. This is done by fill- 

ing in the field name, type (which in- 
cludes logical Yes or No), width, and 
number of decimal places (for numeric 
fields) for each field. You may input up 
to 128 fields per record. Control -End 
ends this process and you are then 
prompted to enter data. The next time 
you open the file, you do it by selecting 
Database file under the Set Up menu. Af- 
ter indicating the drive, a question ap- 
pears: Is this file indexed? (Y /N). A yes 
answer will make the index file(s) active. 

To import database files into dBase 
III, such as our personnel files, you move 
to Tools on the menu bar. A pulldown 
menu shows Import and Export as two of 
the choices. The Assistant only allows 
import and export of PFS: File files. To 
import text, DIF, SYLK, or WKS files 
from other programs, you *lust leave As- 
sistant and work with the dBase III Plus 
dot prompt. This procedu -e is not diffi- 
cult, but new users should not expect to 
work only with the Assistant. To leave 
the Assistant, you simply press the 
ESCape key. This brings up a new screen 
with a dot prompt. You import text files 

with the following command: APPEND 
FROM < filename > TYPE < file 
type >. In our case, Employee.txt is the 
filename and SDF is the file type. To im- 
port 107 records took 9 seconds for the 
employee file (8 fields /92 characters per 
record) and 5 seconds for the salary file 
(10 fields /34 characters per record). 

Creating an Index File 
To sort or index a database file, you 
move to Organize on the menu bar. The 
pulldown menu contains these two op- 
tions. When you sort, you create a new 
file whose records are in a different order 
than in the original file -they have been 
physically moved around. When you in- 
dex, you create a file that points to rec- 
ords in the original file containing certain 
data. Index is faster. 

To index a file, you select Index from 
the Organize menu. You are then 
prompted for a key expression, which is 

usually a field name. Pressing F10 will 
give you a list of fields in the current 
database file. Once this is done, you se- 
lect the destination drive and type in a file 
name. This file becomes your index file. 
Indexing the Employee file (107 records) 
by Last Name took only 6 seconds. 

Creating a Format File 

Once a file is created, a corresponding in- 
put screen or form can be constructed by 
"painting" on the screen. Painting 
means moving database fields with the 
cursor keys to appropriate places on the 
screen. To construct an input screen you 
choose Format from the Create menu, 
select a drive, and type in a file name. A 
submenu bar appears with four head- 
ings: Set Up, Modify, Options, and Exit. 
Under Set Up, you choose Select Data- 
base File. A list of files created under 
dBase III Plus appears, such as the Em- 
ployee file. You choose the file that needs 
an input form, and then choose Load 
Fields from the Set Up menu. A list of 
fields appears and you choose the ones 
that you want to appear on the input 
form. Then you press F10 and a screen 
called the blackboard appears with the 
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selected field names and fields (shown by 
inverse X's) arranged in a vertical row. 

Fields, but not field names, can be 
moved around the screen with the cursor 
keys. Thus, anytime you move a field to a 
different line, you must retype the field 
name and delete the old one. This is a 
cumbersome way of producing an input 
screen. 

Although it is not suggested in the 
dBase III Plus manual, you may create 
an input screen (Format file) and its asso- 
ciated database file simultaneously by 
choosing Format from the Create menu 
first, instead of Database file. You are 
then prompted to enter the format file 
name for the input screen. This leads to 
the Format submenu bar, which has four 
choices, Set Up, Modify, Options, and 
Exit. If you choose an option under Set 
Up, called Create New Database File, 
you are prompted for the name of the 
database file. 

Once you enter this, you press F10 to 
get to the blackboard. Once in the black- 
board, you can "paint" your input 
screen. Whenever you need a field, how- 
ever, you must exit the blackboard with 
F10 and input the characteristics of the 
field through the Modify menu. Besides 
the usual field characteristics of type 
(character, numeric, date, etc.), width, 
and number of decimal places, this menu 
lets you add other characteristics. For ex- 
ample, you can specify the range (upper 
and lower limit) of a numeric field. Once 
all characteristics of a field are chosen, 
you press F10 to return to the blackboard 
again. 

Creating a View File 
To perform relational functions with the 
dBase II Plus Assistant, you must create 
a view file. You do this by selecting View 
from the Create menu (main menu bar). 
As usual, you are prompted for the file 
name. Once you enter it, a View submenu 
bar appears with five choices: Set Up, 
Relate, Set Fields, Options, and Exit. 
Under the Set Up menu are all the data- 
base files on the disk. For our example, 
there are three files, Employee, Salary, 
and Department. You choose a database 

Typical Screen Dumps 
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file for the View file by moving to it with 
the cursor key and pressing return. As 
soon as you do this, all index files on the 
disk appear. If you want to use an index 
file rather than the actual file, you select 
it. Once all the files you are interested in 
relating are set up (opened), you move to 
the Relate menu. 

On the Relate menu are the names of 

the files chosen with Set Up. When you 
select one file, the others appear in a sep- 
arate menu box. When you select one of 
these other files, dBase II Plus asks you 
to enter an expression (usually a field 
name), and suggests pressing F10 to list 
the fields in the file. Files can be related 
by record number or by a common field. 
In our example, both the Employee file 
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and Salary file have a common field, Em- 
ployee number, and the Employee file 
and Department file have a common 
field, Department Number. To relate the 
three together, you relate Salary to Em- 
ployee by Employee Number and Em- 
ployee to Department by Department 
Number. Once this is done, you move on 
to the Set Fields menu. 

Under Set Fields is a list of the data- 
base files in the current View file. If you 
select a file, all of its fields appear. Now 
you must select the fields that you want 
to appear in the View file, from each of 
the database files. Once this is done, you 
move to Options. Under Options are the 
choices called Filter and Format. If you 
select filter, you must enter an expression 
that will filter, or only allow certain rec- 

ords to appear in, the View file. A typical 
filter is "SALARY $40,000." The op- 
tion option, Format, lets you choose a 
Format (input screen) file to use with this 
View file. Once this is done, you exit the 
View file submenu by moving to the Exit 
menu and selecting Save. 

With View, you can relate two or more 
files (up to ten) together. A restriction is 

that files related through the Assistant's 
View feature must have an identical num- 
ber of records. Thus, files such as the 
Employee and Salary files can be related. 
However, a file such as the Department 
file, which has just five records cannot be 
related to either of those two. Relating 
files of different sizes is normally ac- 
complished with a dBase III Plus pro- 
gram. When you leave the View sub - 
menu, you are returned to the main menu 
of the Assistant. 

Creating Queries, Reports, 
and Labels 
Next under the Create menu after View is 

Query. The Query feature allows you to 
create complex queries of the database 
and to save those queries by filling in 

boxes on the screen with choices from 
pulldown menus. 

The final choices under the Create 
menu are Report and Label. These let 
you generate printed reports and mailing 
labels, respectively. Like the other 

Menus of the dBASE III PLUS Assistant 
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make new files 

change content of file 
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Retrieve 

Organize 
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Tools 

choices on the Create menu, both Report 
and Label have submenus and both pro- 
duce their own types of files. 

Organizing dBase III Plus Files 

To help organize your database files, a 
feature called Catalog is available from 
the Assistant's Set Up menu. A Catalog 
file groups related database files and sup- 
port files. Support files include Index, 
Format, View, Report and Label. Thus, 
as you work with a database, only those 
files that pertain to it are brought up on 
the Assistant's submenus. You cannot 
create a Catalog file with the Create 
menu, however. You must do it by leav- 
ing the Assistant and entering the appro- 
priate command at the dot prompt. 

As mentioned, the Assistant may be 
disabled manually in favor of the dot 
prompt by pressing ESCape. If you do 
not want to have it appear at all, you can 
modify a config.db file so that the dot 
prompt appears upon startup. Even 
when using the dot prompt, you are often 
returned to the Assistant's submenus to 
complete an operation. 

Power to the Programmer 
Prior to the release of dBase III Plus, 
there were two versions of dBase III, one 

for the general public and another for de- 
velopers. All the features of the Develop- 
er's release, including a program called 
RunTime + , are contained in dBase III 
Plus. There are over 50 enhancements to 
the dBase programming language, eight 
new commands, 32 additional functions, 
a new command editing capability, as 
well as support for LAN functions. 

Some of the new features include 
dBCode, which encrypts and condenses 
application source code, and dBLinker, 
which consolidates files, saves disk space 
and creates a more efficient program. 

Programmers can now do in -line com- 
menting and make assembly language 
calls from the program. In -line com- 
menting allows comments to be placed 
on the same line as source code; assembly 
language calls allow custom assembly 
language routines to be combined with a 
dBase III Plus program. 

To assist programmers in creating 
smaller and faster programs, there are 
new character and mathematical func- 
tions. These functions no longer need to 
be created by the programmer. 

Documentation 
The program contains three major pieces 
of documentation in two binders: Learn- 
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dBase III Plus 
In a Nutshell 

Name: dBase III Plus 
Company: Ashton -Tate, 20101 Hamil- 
ton Ave., Torrance, CA 90502 -1319 
Phone: (213) 329 -8000 
List Price: $695 
System Requirements: 256K RAM min- 
imum, two disk drives, PC -DOS 2.0 or 
higher 

ing dBase III Plus, Using dBase III Plus, 
and Programming with dBase III Plus. 
Additionally there are pamphlets for 
Getting Started, using the Applications 
Generator, a Quick Reference Guide, 
and a Customer Support Guide. In gen- 
eral, the documentation is very well done 
and slickly presented. However, there are 
a number of errors in the documentation, 
which indicates that it does not match ex- 
actly with the final release version of the 
product. 

The program includes both on -disk 
and written tutorials. The disk tutorial 
concentrates mainly on an introduction 
to database terminology and the Assis- 
tant. The written tutorial includes these 
subjects and also introductory material 
about working from the dot prompt and 
programming. The written tutorial 
makes use of sample files included on a 

separate disk. Though the tutorials are 
informative and easy to follow, one may 
be left with the sense of how much more 
there is to be learned about the program, 
which has so many facits that make it so 
flexible. 

dBase III Plus Specifications 
& System Requirements 
An unlimited number of files can be cre- 
ated with dBase III Plus. The program 
accommodates up to one billion records 
per file, 128 fields per record on as many 
as 16 screens, and 4K bytes per record. 
dBase III Plus can handle both struc- 
tured fields, such as numbers and data, 
and unstructured fields such as memos. 
It can import and export ASCII files and 

files from PFS:File, Lotus 1 -2 -3 (Wks), 
VisiCalc (DIF), and MultiPlan (SYLK). 

Additionally, dBase III Plus can im- 
port files from dBase III and dBase II. 
Transferring data from dBase III is an 
easy task, but doing the same from dBase 
II can be a formidable job. 

Many of dBase II's shortcomings have 
been corrected. With this pioneer data 
manager you could not modify the origi- 
nal structure set for a data base -field 
name, type, etc. -without destroying it 
and starting from scratch. This was cor- 
rected with dBase III and, naturally, car- 
ried over to dBase III Plus. 

Among other improvements made to 
dBase III /dBase III Plus as compared to 
dBase II are the following: 

Fields per Record 
Characters per 

Record 
Number of Records 
Open Data Files 

dBase III Plus dBase II 

128 32 
4000 1000 

1- Billion 65535 
10 2 

Probably the most important of all the 
above functional improvements is dBase 
III /dBase III Plus's ability to open more 
than two data files at a time, thereby link- 
ing a bevy of files. For the remainder, 
they're nice cushions to have, though 
most micro users won't need them. For 
example, if you've got a billion records to 
handle, you would want the speedier 
mini or mainframe and a corresponding 
DBMS, not a microcomputer system. 

dBase III Plus adds a host of new com- 
mands to expand the utility of the pro- 
gram, as well as some commands with 
changed syntax. Overall, though, if one 
is familiar with dBase II or III, it's an 
easy changeover. 

dBase III Plus offers three levels of se- 
curity, too, including passwords and en- 
cryption protection. And among its other 
welcome amenities are date, memo pro- 
visions, and better access to DOS. 

Raw performance is a most important 
measure of a data base manager's worth, 
of course. dBase III Plus is an impressive 
upgrade of dBase III in this respect, and 
leaves dBase II far behind. It can index 
up to 10 times as fast as dBase III and sort 
up to two times faster, says Ashton -Tate. 
Various tests verify this potential. Natur- 

ally, this type of performance will come 
to the fore if, say, you're rebuilding a 
bunch of indexed data bases. It doesn't 
mean much if you're adding a record to a 
file with, perhaps, only one index open. 

Conclusions 
The dBase standard has certainly been 
raised by the introduction of dBase III 
Plus. A user gets a fast learning curve 
start by the use of the Assistant's pull - 
down menus, which is a very welcome ad- 
dition for those new to dBase. A host of 
additional commands, significant func- 
tional improvements, and faster perfor- 
mance in many key areas adds to the lus- 
ter of this new data base manager. 

Further, the ability to work with this 
package by multiple users who can share 
it and peripherals, as well as having fine 
developer tools, sets Ashton -Tate in 
place as one of the leaders in the impor- 

The Two (Inter)Faces of 
Ashton -Tate 

Those who are familiar with Ashton - 
Tate's other popular software product, 
Framework II, will notice the similarity 
of the user interface to that of dBase III 
Plus. Strangely enough, the interfaces 
work differently, which might be a 
source of annoyance to those who use 
both products. With dBase III's Assis- 
tant, you move from choice to choice 
on the horizontal menu bar with the 
right -left arrows or by pressing a key 
that corresponds to the first letter of the 
menu choice. Pulldown menu choices 
can only be selected with the up -down 
arrows. Framework II, on the other 
hand, uses different conventions. Mov- 
ing horizontally along the menu bar is 

done with right -left arrows or by press- 
ing control plus the key that corres- 
ponds to the initial letter of the menu 
choice. With the pulldown menus, you 
can select a choice either by using the 
up -down arrows or by pressing a key 
that corresponds to the first letter of the 
pulldown menu choice. 
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tant programmable database manager 
program field for microcomputers. 

Don't think that dBase III Plus is 
"perfect," however. Its Report Genera- 
tor, though improved, is still rather 
weak, for example. I had expected creat- 
ing forms, a crushing limitation on previ- 
ous dBase versions, to have been im- 
proved to a greater extent. 

Getting a taste of the nice Assistant 
that gives novices a headstart makes me 
yearn for an Assistant II to allow one to 
experience the fuller power of dBase. Af- 
ter all, programming with dBase's special 
language is what dBase is all about, isn't 
it? Otherwise, there are many non - 
programmable relational data bases to 
choose from. For a new single -user, this 
is a challenge, though to many not an 
uninviting one. Many buyers, in truth, 
have computer staffs or consultants to 
handle this sort of thing anyway. 

Who are the prospects for such a pow- 
erful data base management program? 
Obviously, present users of an older 
dBase program are -and there are said to 
be 300,000 licensees for plain old dBase 
III and 325,000 users of old, old dBase II, 
all on familiar ground with dBase syntax 
and all with loads of files already in place 
and waiting to be transferred. What a 
base to draw on! 

What about the rest of the world who 
require a data base for use with micro- 
computers? If you need the most power- 
ful data base manager you can get your 
hands on, then dBase III Plus should be 
one of the leading candidates of choice. 
What it doesn't have or do best, third - 
party developers sell to strengthen the 
program even further. In fact, dBase 
add -ons are an industry unto themselves. 
Moreover, there are dBase clubs, news- 
letters, telecommunication special- inter- 
est groups, et al, to bolster use of dBase 
programs. All this combines to make it a 
more difficult hurdle for equally good, 
perhaps better data base managers to 
battle Ashton -Tate. Nonetheless, there 
are some, like MicroRim, who do battle 
well against odds. The pool of potential 
buyers is certainly big enough. 

Then there are prospective users who 
now need to set up and manage a data 
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base, but don't need all that power and 
accompanying complexity, as well as 
users of flat -file data base programs who 
want to move up to a more powerful 
product. For the former, it might be 
worthwhile to look at less powerful (and 
less expensive) products. If all you want 
is the ability to maintain basic data stor- 
age and retrieval and your data -handling 
requirements will likely not grow much, 
then perhaps you should look at some of 
the better "flat filers" such as PFS:File. 
Present users of filers who want to ma- 
nipulate data in all sorts of ways, perhaps 
for comparison purposes or for automat- 

ic format style or for wrapping lines that 
extend beyond 80 columns, and so on, 
would likely consider a dBase III Plus as 
a possible trade up. Ashton -Tate, at 
least, must feel this way since simple file 
transfer provisions have been incorpo- 
rated into dBase III Plus for existing 
PFS:File records. 

In sum, dBase III Plus is an impressive 
data base manager that will appeal to 
"heavy hitters" among prospective 
users. Just keep in mind that this type of 
program offers cerebral challenges to 
squeeze the full power it has into produc- 
tive form. AE 
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Digital Audio Amplifier (from page 27) 

board. Temporarily install LEDI at 
E5 and E8 on the amplifier board. 

With the output of both channels 
left open, apply power. You should 
not hear a sound from the power 
supply; if you do, this indicates a 
short circuit or excessive load. If 
your dc power supply has an am- 
meter, it should initially indicate be- 
tween 3 and 3.5 amperes and then 
swing slightly up -scale as the output 
stages turn on and LEDI lights. 

Using a standard VOM -not a 
digital multimeter -to check the am- 
plifier's output stage, you should ob- 
tain a dc reading of 1 volt or less. If 
you measure more than 1 volt posi- 
tive or negative, there is a problem. 
If this occurs, shut off the power and 
correct the problem before proceed- 
ing. If it is a short circuit, continued 
operation of the amplifier board can 
destroy expensive components! 

When both amplifier channels are 
oscillating properly, connect a small 4- 

or 8 -ohm speaker to the left -channel 
output. When you turn on the power, 
there should be no noise coming from 
the speaker with no signal going into 
the amplifier's left input. Check for 
audio amplification by carefully 
touching (buzzing) pin 3 of U3. Re- 
peat this check for the right channel. 

After checking for basic opera- 
tion, apply an audio signal from the 
speaker -not the earphone- output 
of a portable radio to each input. 
Connect the test speaker to the ap- 
propriate output and verify that each 
channel is functioning properly. 

Installation 
The power supply and amplifier 
boards are best housed inside a well - 
vented heavy -duty metal enclosure 
like that shown in the lead photo. 
For maximum circuit protection, a 
fan is recommended to draw out the 
heat generated by the project. Mount 
the power supply and amplifier cir- 
cuit boards so that their heat sinks 
will receive good air flow from the 
cooling fan. 

Bench Testing the Amplifier 

In order to bench test your amplifier to 
full output, you will need a good -qual- 
ity dc power supply capable of provid- 
ing at least 20 amperes at 13.8 volts. 
During tests, keep all unshielded leads 
as short as possible and all inputs away 
from the speaker outputs. 

You can use any 4 -ohm load you 
wish. However, as the inductance of the 
test load increases, so does the r -f 
across the load. I have used automative 
tail lamps with their filaments in paral- 
lel. The type 1157 draws about 2.5 am- 
peres at 12 volts (30 watts). This lamp 
can take quite a bit of abuse for a brief 

period. If you are going to monitor the 
amplifier's outputs with an oscillo- 
scope, be prepared to see some un- 
usual waveforms! 

Looking at the output section ahead 
of the inductor will reveal a 64 -volt 
peak -to -peak square wave. As the sig- 

nal to the amplifier's input increases, 
the square wave's duty cycle will change 
at the frequency of the input signal. 
This effect will become immediately vi- 

sible at input signal frequencies below 
10 Hz. To test for full power output be 
sure that there is at least 13.8 volts 
reaching the power supply's input at Cl. 

Ordinary phono jacks serve for 
the audio input connectors to the 
amplifier. Since the input power is 

high -level, stranded heavy -duty 
hookup wire can be used between the 
input jacks and left (E3) and right 
(EI) input points on the amplifier 
board. (Reference both outputs to 
circuit -not chassis -ground.) Be- 
fore plugging these wires into the 
board, slide ferrite beads L7 and L8 
over them at the ends that plug into 
El and E3 on the board. 

You can mount light- emitting di- 
ode LEDI on the front panel with a 
lens clip or small rubber grommet. 
Alternatively, it can mount directly 
on the amplifier circuit board. 

Provide good quality terminals for 
the 13.8 -volt power input and the 
speaker outputs. Allow some meth- 
od of terminating the shield from the 
speaker leads, which will be con- 
nected to a common ground point at 
the amplifier. 

Install your amplifier in a location 
as close to the battery and main elec- 
trical system as possible. Use heavy 
stranded wire to provide dc power 
from your vehicle's electrical system 
to your amplifier. Keep in mind that 
any voltage drop in the primary side 
of the amplifier's power supply is 

multiplied almost six times after 
voltage step -up. Therefore, use at 

least 12 -gauge wire. If you decide to 
mount the amplifier in your trunk or 
rear storage compartment, use 10- 

gauge or larger wire. 
After installation, you can verify 

that adequate power is being deliv- 
ered to the amplifier by cranking up 
the volume and measuring the volt- 
age across Cl in the power supply. 
With the engine running, you should 
measure not less than 12.5 volts. If 
you measure less than this, you need 
larger -gauge wiring. 

Install a 20- or 25- ampere automo- 
tive -type fuse in the + 12 -volt line 
going into the amplifier's power sup- 
ply. As mentioned, power to the am- 
plifier can be automatically turned 
on and off at the right times via the 
relay that controls the electrically op- 
erated antenna in your vehicles. It 
can also be turned on and off via a 
heavy -duty switch or automotive ac- 
cessory relay. 

If you do not have the automatic 
switching capability, always turn on 
the amplifier at the same time as or 
after you turn on your car radio, and 
turn it off at the same time as or be- 
fore you turn off your radio. 

Use 14 -gauge shielded cable to 
wire your speakers to the amplifier. 
Ground the shield only at the ampli- 
fier end to provide the best shield 
against radio -frequency interference. 
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The power amplifier is designed to 
be driven from standard speaker out- 
put stages of a typical car stereo ra- 
dio. These radios often use full 
bridge output stages that do not have 
one side of the speaker grounded. To 
accommodate this arrangement, ac 
coupling and loading are provided 
on each amplifier input. To connect 
your radio to the amplifier, connect 
the positive ( + ) output of each chan- 
nel to the amplifier's inputs and the 
radio's grounds to the amplifier's in- 
put grounds -not the power ground. 
The amplifier has isolated power and 
amplifier circuitry. Do not connect 
the amplifier power and input 
grounds together except through the 
connection physically located at the 
car radio. If you note interference 
from the vehicle's ignition and alter- 
nator, the two grounds are probably 
connected at more than one point. 

Speaker Selection 
Careful selection of good -quality 
speakers with satisfactory high - 
power- handling capacities and prop- 
erly mounting them will give you 
sound levels and quality that you 
never experienced before in your ve- 
hicle. An automotive vehicle can 
provide a listening environment un- 
like anything you normally encoun- 
ter in a home. With 200 watts of au- 
dio power inside a small, relatively 
nonresonant vehicle, you will be 
amazed at what you hear. 

Always use the best baffle or en- 
closure you can afford and can fit in- 
to your vehicle. Never use a speaker 
without some type of enclosure. If 
you do, most of the sound coming 
from the front of the speaker will be 
canceled by the out -of -phase sound 
coming from the rear of the speaker. 
If you have piezoelectric tweeters, in- 
stall a 50 -ohm, 2 -watt resistor in 
series with each to remove any re- 
maining r -f from the amplified sig- 
nal. These tweeters are very capaci- 
tive in nature and can drastically af- 
fect the performance of your ampli- 

fier. (Any remaining r -f not removed 
by the amplifier's filter inductor is 
averaged into dc power by any nor- 
mal permanent- magnet speaker.) 

Keep in mind that the digital stereo 
amplifier will not reduce any distor- 
tion produced by your radio's ampli- 
fier. It will maintain the same distor- 
tion level beautifully, which other 
boosters do not. The better the radio 

amplifier, the better the booster's 
output quality. To fully appreciate 
the booster's capability, a very clean 
program source -in particular, that 
from a CD player -is desirable. 
Note, too, that cheap car radios do 
not generally produce the needed 5 

watts /channel output. You would 
not want to match this digital power 
booster to it anyway. AE 

Perfect for Students 

Sinclair QL 
only 

'599 
complete 
system 

1281{ Rani Expandable to 6,1(IK Quality - software programs included - word processing, 
database management, spreadsheet and graphics Advanced 68(1(18 microprocessor built in 
()Ms and Super Basic Two 115232 Serial ports, two Joystick ports, TV and RUB outputs 

Two built -in micrudrirr, RUB ('olor Monitor I (st Matrix Nearlet ter Quality Printer 

X(jmputer Response 

69 -B Island Street 

Prompt, Professional Sales 8 Service 

603 -357 -1800 Keene, NH 03431 

(' IR( l.F: O. 158 ON FRFF: INFORMA I ION ( AR1) 

Order Back Issues of 
Ell/MODERN 

ICS 
THE MAGAZINE FOR ELECTRONICS 6 COMPUTER ENTHUSIASTS 

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: 90C 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 cate- 

gory 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 

discount 5% for 6 issues; 10010 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 N. Broadway, Hicksville, NY 11801. 

J 'I!)I 'O 
S.D.I. (Starwars). Find out more about it on 
Video, VHS only. Info, P.O. Box 695, Man- 
ville, NJ 08835. 

CABLE and SUBSCRIPTION TV secret 
manual. Build your own DESCRAMBLERS, 
converters. Instructions, schematics for: Sine - 
wave, Inband /Outband Gated Sync Pulse, 
SSAVI - (HBO, Showtime, Cinemax, UHF, 
etc.) Send $8.95 to CABLETRONICS, Box 
30502ME, Bethesda, MD 20814. 

SATELLITE DESCRAMBLING. Latest 
methods of digital scrambling of the audio in 
video cypherll satellite television transmis- 
sions. Covers Transmission format, key gen- 
eration, and DES decoding. $10.95; CABLE - 
TRONICS, Box 3050ME, Bethesda, MD 
20814. 

SPEAKER CATALOG /E* 
1001 bargains in electronics. Save 

up to 50% call toll free 1- 800 -346- U 
2433 for ordering only. Order by 

VISA/MC /AMX. No COD's. Missouri, I. 
Alaska, Hawaii call 1- 816 -842 -5092, 

I. or write McGee Radio, 1901 McGee In 
U St., K.C., MO 64108. Postage for 

catalog $1.00. 

0/00.0.0.01MN 
11V4-. 

IN Ye, 

PICKS UP A WHISPER 50 FEET AWAY! 
The model WAT50 miniature FM tranmitter uses a 

4 -stage circuit NOT to be confused with a simple wire- 
less microphone. Simply snap the unit on top of a 9V 
battery and you can hear every sound in an entire house 
up to 1 mile away! Use with any FM radio. Tunes to any 
frequency from 70mhz 130mhz. Easy to assemble kit 
includes all parts and instructions. Only 29.98 tax incl. 

The WIRELESS TELEPHONE TRANSMITTER model 
WTT -20 is only about the size of a dime, yet transmits 
both sides of a telephone conversation to any FM radio 
with crystal clarity. Completely automatic. Uses power 
from the telephone line itself never needs a battery! 
Up to 1/4 mile range. Tunes from 70mhz - 130mhz. Easy 

to assemble kit includes all parts and Instructions. On- 
ly $29.98 tax Incl. 
Call or send MO, VISA, MC for Immediate delivery. 
Single kit orders Include $1.50 S &H. FREE SHIPPING 
on orders of 2 or more. All orders shipped by U.S. Mail. 
COD add $4.00. Personal checks allow 21 days. 

DECO INDUSTRIES 
BOX 607, BEDFORD HILLS, NY 10507 

914. 232.3878 

DESCRAMBLE the latest video cassette copy 
protection scheme. Our simple LINE ZAP- 
PER circuit takes the jitter out of your picture. 
Complete plans and theory only $9.95 plus 
$1.50 postage and handling. Printed circuit 
board or complete kit also available. Elephant 
Electronics Inc., Box 41865 -M, Phoenix, AZ 
85080 (602) 581 -1973. 

VIDEO Scrambling Techniques, the original 
"secret manual" covers Sinewave, Gated - 
pulse, and SSAVI systems. 56 pages of solid, 
useful, legible information, only $14.95. Ele- 
phant Electronics Inc., Box 41865 -M, Phoe- 
nix, AZ 85080 (602) 581 -1973. 

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. 

FREE VHS Tape Rewinder/Forwarder, for 
Details Send S.A.S.E. To EPC -M, 1027 South 
Spruce, Bloomington, CA 92316. 

JERROLD gated pulse theory. Twelve infor- 
mation packed pages covering DI & DIC con- 
verter operation. Includes introduction to tri- 
mode system. $6.95 plus $1.50 postage and 
handling. Elephant Electronics Inc., Box 
41865 -M, Phoenix, AZ 85080 (602) 581 -1973. 

STRANGE Stuff. Plans, kits, items. Build Sa- 
tellite Dish $69. Descramblers, bugs, adult 
toys. Informational photo package $3. Re- 
fundable. Dirijo Corporation, Box 212 -M, 
Lowell, NC 28098. 

CABLE and Satellite Descramblers. Major 
brands, Catalog 3.00. Cabletech 3310 -10 W. 
Bell, Phoenix, AZ 85023. 

SATELLITE Receiver without down conver- 
ters. Some have minor scratches, all new, 
$35.00. Satellite Visions, Rt. 1, Box 22, Mar- 
shall, OK 73056. 

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. 

F.I, E('TRO;NI ('.S 
EXPERIMENT with Fiber Optics! Send your 
voice over a beam of light via an optical fiber. 
Complete kit ($39.95) includes microphone, 
speaker, fiber, pcb's and all parts. Easily as- 
sembled. Complete plans package only $5.95. 
Send to FIBER SCIENCES, P.O. Box 5355, 
Chatsworth, CA 91313 -5355. CA Residents 
add 6.5 %. 

CHASE Light circuit - Programmable pat- 
terns, very effective as third brake /turn signal 
on automobiles. Can be used with high voltage 
for eye catching window displays etc. P.C.B. 
and plans $6.50 P.PD. J.G.M. Labs, P.O. 
Box 62, Eola, IL 60519. 

TOP QUALITY imported, domestic kits, sur- 
plus, discount electronics, computer compo- 
nents. Free catalog. TEKTRASONIX, 80 -50 
Baxter Ave., Suite 120, Elmhurst, NY 11373. 

VOICE BAND SPECTRUM /NETWORK/ 
DISTORTION ANALYZER module sweeps 
sine wave generator and a high -Q bandpass/ 
notch filter for 200 to 5000 Hertz eight times a 
second. Outputs magnitude, sweep and sync 
voltages to oscilloscope, computer or other 
device. Add case and use as test instrument or 
as sensing or imput device for robot or alarm 
system -$50 PPD. Also FAST A/D CONVER- 
TERS and SOUND ENHANCERS FOR MU- 
SICIANS. Send business size SASE for de- 
tails. DIPAC Associates, 645 Executive Cen- 
ter Drive #204, West Palm Beach, FL 33401. 

SEE IN COMPLETE DARKNESS with 
amazing new infra -red night viewers. Kit 
$189. Factory assembled $295. Super long 
range model $750. (Dealers Wanted) Catalog 
$1. Crosley (G), Box 840, Champlain, NY 
12919 (514-739-9328). 

RECONDITIONED Test Equipment. $1.25 for 
catalog Walter's, 2697 Nickel, San Pablo, CA 
94806, (415) 724-0587. 

LASERS and Nightvision surplus components. 
FREE catalog, M.J. NEAL COMPANY, 6672 
Mallard Ct., Orient, OH 43146. 

FREE flyer on parts; Semiconductor and 
Tube Material. B -E Since 1954. Bigelow Elec- 
tronics, Box 125, Bluffton, OH 45817. 

Electronic parts, test equipment. Free catalog. 
E.F. Electronics, PO Box 249, Aurora, IL 
60507. 

HARDWARE, Software, Surplus Parts, So- 
lar Energy, much more. Free catalog. Gil Elec- 
tronics, Dept. 9, P.O. Box 1628, Soquel, CA 
95073. 

TEKTRONIX, H.P., etc., test equipment. 
Buy & sell. Free catalog. Cal- Scope, 983D 
Ponderosa Ave., Sunnyvale, CA 94086, (408) 
730 -4573. 

FREE RFI Technical Note tells how to keep 
RF out of TV's, telephones, etc. with ferrite 
beads. Palomar Engineers, Box 455, Escon- 
dido, CA 92025. 

COMPU TE. RS 
TI -99/4A Software /Hardware bargains. 
Hard to find items. Huge selection. Fast Ser- 
vice. Free Catalog. TYNAMIC, Box 690, 
Hicksville, NY 11801. 

BASIC Computers, 10 lesson correspondence 
course, $39.50. Certificate. Details free. 
AMERICAN TECHNICAL INSTITUTE, 
Box 201, Cedar Mountain, NC 28718. 

FINAL Closeout of New, Surplus, MS -DOS 
Software, and manuals!! 10% Off with this 
ad. Free Catalog. Gil Electronics, Dept. 8, 
P.O. Box 1628, Soquel, CA 95073. 

TI -99/4A Discount Software: Free Catalog 
from Microbiz Hawaii, P.O. Box 1108, Pearl 
City, HI 96782. 

CIRCLE 10 ON FREE INFORMATION CARD 
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it SERVICE CHARGES VOLUME DISCOUNT 
8 0.00 -39.99 Add 32.00 8 0.00 -399.99 NET 
8 10.00-825.00 Add 80.75 8 100.00.8249.99 Less 10% 
8 25.00 -849.99 Add 30.50 3 250.00.3499.99 Leu 15% 
850.00- 399'99 Add 80.25 8500.00- 9999.99 Len 20% 
810006 Up No Charge 310008 Up Lau 25% 

The Diei -Kaye nme discount nd service charges we tingle to apply. Most items sold by Dpi-Key may be combined for a vplume discount Items that are not discountable are donnflee ea the so 
ND folloven0 t e pan number. After writing your order, total dl of the discountable items and apply Vie appropriate discount. To this subtotal, add the 

orders 
items. Then add the service 

cheap. We pay all shipping eM insurance toaddressee in to U.S.A., Canada and Marco when check ea money order accompanies order . Dpi -Key only ships orders within the continental U.S., Alaska, 
Hawaii, Caned and Mexico. 

WHY ORDERING BY PHONE, GALL 1.800344.4538 IAN, cell 218.581.68741. BY NEIL SEND YOUR ORDER TO: 0164KEY. P.O. On 877, Thief River Fella, MM 58701. 
You may pay by check, money order. Masten Charge, VISA or C.O.O. DIG /-KEY GUARANTEE: Any pans or products purchased from 0,4i.Key that prove to be defective will be replaced or refund- 
ed 8 resumed within 90 day. from receipt with a copy of your invoice "PRICES SUBJECT TO CHANGE WITHOUT NOTICE" 

CIRCLE 25 ON FREE INFORMATION CARD 



CLONE Kits, Modems, Hard Drive Kits, Disk 
Drives, Diskettes, Printers, Memory, ICs. Dis- 
tributor Pridng To End Users and Dealers. Free 
Shipping. For Catalog Call 800 -833 -2600 in 
Ohio 513- 531 -8866. 

COMMUNICATIONS 
"SCANNERS /SHORTWAVE" Regency, 
Bearcat, Sony, Kenwood, Icom, Yaesu, Pana- 
sonic, Antennas, CBs, Used Gear More!! 
True Discount Prices AND FREE SHIPPING 
to 48 States. Big 31 Page Picture Catalog $1.00 
(REFUNDABLE). Galaxy Electronics, 
Box -1202, Akron, OH, 44309. (216- 376 -2402) 
9 -5 PM EST. WE PRE -TEST!! 

HUGE COMMUNICATIONS CATALOG. 
Over 70 pages! See what's new in: shortwave 
receivers, antennas, radioteletype and facsi- 
mile equipment, headphones, communica- 
tions books, and accessories. Send $1 (refund- 
able). Universal Shortwave Radio, 1280 Aida 
Drive, Reynoldsburg, OH 43068. 

LINEAR PARTS, TUBES, TRANSISTORS 
-MRF454 $16, MRF455 $12, MRF477 $11, 
MRF492 $18. Catalog, RFPC, Box 700, San 
Marcos, CA 92069. (619) 744-0728. 

How do I get 
more data? 

Use the 
free 
info card. 

ATTENTION CB'ERS HAMS SWL'S SEND 
FOR FREE DISCOUNT CATALOG. AMA- 
TEUR COMMUNICATIONS, 2317 VANCE 
JACKSON, SAN ANTONIO, TEXAS 78213 
(512) 733 -0334. 

VOICE DISGUISER, FM Transmitter, Tele- 
phone Transmitter and More! Catalog $1.00 
(Refundable): XANDI, Box 25647, "D ", 
Tempe, AZ 85282. 

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 -ME12, Para- 
dise, CA 95969. 

LEARN MORSE CODE IN 1 HOUR. Amaz- 
ing new technique. Moneyback guarantee. 
BAHR, 2549 Temple, Palmbay, FL 32905. 

COCO II UPGRADES (PARTS) 
COCO II Upgrade Kits, RGB Interface, 256K 
Memory, ETC - Electronic Parts all types - 

Free catalog. Inventive Solutions, P.O. Box 
286, Stanfordville, NY 12506. 

EPROM PROGRAMMING 
FREE catalog. Your software data installed in 
(E)PROM of your choice. Fast, low cost ser- 
vice. Write /call: Romulus Microcontrol, 
Dept. C, Box 8669, Rockville, MD 20856; 
(301) 540-8863. 

CABLE TV 

Cable TV converters and descramblers. Low 
prices, quality merchandise, we ship C.O.D. 
Send $2.00 for catalog. Cabletronics Unli- 
mited, P.O. Box 266-M, S. Weymouth, MA 
02190(617)871 -6500. 

LASERS 
HE -NE Complete $129.95, Modulated sys- 

tems available. LES Electronics, P.O. Box 
800276, Dallas, TX 75380. 

COMPUTERS 

HARD Disks 10,20,30 MEG 1/2 HT, Starting 
at $149.ea LES Electronics, P.O. Box 800276, 
Dallas, TX 75380. 

INVENTORS 
INVENTORS! Can you profit from your 
idea? Call AMERICAN INVENTORS COR- 
PORATION for free information. Over a de- 
cade of service, 1-800-338-5656. In Massachu- 
setts or Canada call (413) 568 -3753. 

INVENTORS 
INVENTORS! Have idea for product or in- 
vention, don't know what to do? Call AIM we 
present idea's to manufacturers - Toll Free 
1 -800- 225 -5800. 

MISCELLANEOUS 
FEMALE pen pals -Huge recent list of women 
who want to meet men through mail for 
friendship or marriage. $3.00 to HL Press, 
Box 653, Urbana, IL 61801 -0653. 

ASIAN LADIES want correspondence for 
friendship, marriage. SUNSHINE INTERNA- 
TIONAL, Dept. TW, Box 260, North Holly- 
wood, CA 91603. 

COMPLETE Research, Information, Manu- 
script, Typing and Copying Service. Compu- 
terized and Personalized for home, school, of- 
fice; limited only by your imagination. Details 
$1.00, R.G. Korch, PO Box 69, Drums, PA 
18222. 
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Pó 13.8 VDC 

REGULATED POWER SUPPLY 
_,1 / / / / A T T T These are solid stare fully regulated 13 8 vdc 

power supplies Both lecture 100'. solid slate 
concator Un lure protection and E D power 
indicator U L fistetl 

10 AMP 
SOLID STATE RELAY 

lbE 2' 

$9.50 EACH 10 FOR $90 00 

RECHARGEABLE 
NI -CAD 

BATTERIES r=te 
AAA SIZE; .sly !ion rnH $1.8 
AA SIZE 12SV 50nmAH$1.85 
AA H 1,Ior adr $2.00 
C SIZE 'no-r AH $3.50 
SUB -C SITE $3 50 
D SIZE ..H $3.50 

COMMODORE 
PRINTER /PLOTTER 
Commodore Model e 1520 

Four color X -V plotter. 
Standard VIC serial interlace 
allows easy connection to 

Commodore 64 computers. 

Up to 60 characters per fine 

(upper and lower case) 
in lour sizes. 

549.95 each 

CAT A 

COM -1520 

EXTRA pen sets 
$1.50 per set. 

2 amp constant, 4 amp surge $20.00 each 
3 amp constant, 5 amp surge $2750 each 

PHOTO -FLASH 
170 mf 330v CAPS 

750 ea. Three rizesç ;1 
CATA PPC -170¡ 

400 mf 330e 
1 

- 

1.00 ea. 
CATA PPC -400 

i{ 

800 ml 330v 
1.35 ea. '. 

CATA PPC.800 

FLASHER LED 
5 voli operation 
red lombo T t ra 

size $1.00 each 
NEW GREEN FLASHER 
CAT #LFD4G $100 

XENON FLASH TUBE 

3 4' long X 1 8" dia Flash 
tube designed for use v1 

dip t I r,lmera flash Wall, 
prrn mentors 

CAT o FLT -I 2 for $1.00 

ULTRA -MINIATURE 
5 VDC RELAY 

Fuytsu A 
FBR211NED005M20 
High sensitivity 
COIL. 120 ohms $1.25each 
CONTACTS tamp 10 tor$10.00 
Mounts In 14 pm DIP socket 

48 KEY ASSEMBLY 
FOR COMPUTER OR 

HOBBYIST 

un 

ay t13 

6('yytF 

NEWT IK['-.ri.. . . 
hoards corna, 48 S p': 1r,,,1, 
hnicol swm.hnr 1,irmin.,f.,-. 18 
15 pin conni,lnr rim, 4' r 

CAT p KO as 53.50 each.I 
10 for $30.00 

MINIATURE TOGGLE 
SWITCHES 

S.PD.T. 
(on -on) 
Solder lug 
terminals 

$1.00 each 

S.PD.T. 
(on- off -on) 

( Solder lug 
terminals 

t $1.00 each 
10 for $9.00 100 for $80.00 

D.PS.T. LIGHTED 
ROCKER SWITCH 

115 vac lighted rocker 
snap mounts in . 

1'x hole 
Orange lens 16 amp 
contact $1.50 

TOLL FREE ORDERS 4w M 

ZMUM 
ORDERT SE Do 00 1 -800-82e-5432 u 5360 sw oe sa 

(IN CA: 1- 800 -258 -6666) No c o D 

VISA FOREIGN ORDERS 
INFO (213) 380 -6000 INCLUDE surnrcicNn 

TWX - 5101010163 ALL ELECTRONIC SNIPVING 
CALIF RES ADO 61 2 

MINI -PUSH BUTTON 
S PS T momentary 
normally open 
rR bushing 
Red button 350 each 

10 for $3.00 

CIRCLE 79 ON FREE INFORMATION ('ARI) 
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DYNAMIC RAMS 
41256 
41256 

V41256 
4164 

)4164 
4464 

100ns 

120ns 

150ns 

120ns 

150ns 

15Ons 

PROCESSORS 
8087 -2 8mHz 
8087 -3 5mHz 
80287 -3 6mHz 
80287 -8 8mHz 
V -20 6mHz 
V -30 6mHz 

STATIC RAMS 
6264LP -15 150ns 

$159.00 
$115.00 
$169.00 
S CALL 
$ 12.75 
S 14.00 

$2.95 

E. PROMS 
27C256 25Ons 
27256 250ns 
27128 250ns 
27C64 200ns 
2764 250ns 
2732A 250ns 

8000's 
(Parts in stock) 

$6.50 
$5.25 
$3.95 
$4.50 
$3.25 
$4.25 

I. C . EXPR ESS 
15358 Valley Blvd., City of Industry, CA 91746 
Phone: 818- 369 -2688 (Mon -Fri 8 -5) 

ORDER TOLL FREE 

(800) 892 -8889 (800) 882 -8181 
Outside California Inside California 

CALL FOR CURRENT PRICES & VOLUME DISCOUNTS. 
Price Shown for Cash MasterCard /VISA add 3% more. 

Prices are subject to change. Minimum order $10.00. 
California residents must add 6.5° a sales tax. 

Shipping & Handling: UPS Ground $5.00, UPS Air $7 00 !under 1 lb.) 

ALL MERCHANDISE IS 100% GUARANTEED 

CIRCLE 78 ON FREE INFORMATION ('ARI) 
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Apple IIGS (from page 40) 

ier and swifter, such as separate 
function keys, multi -key rollover, 
and more. 

In the software arena, Styleware 
announced a Mac -like word process- 
ing package called MultiScribe GS 
and a mouse -based graphics tools 
program, TopDrawer. A Lotus 1 -2 -3 
type of spreadsheet that can use up to 
4.25 megabytes of memory and fea- 
tures icons and pull -down menus, 
the VIP Professional, was an- 
nounced. It comes on 3.5 " diskettes. 
WordPerfect offers its version 1.1 on 
3.5 " disk for the IIGs, claiming it 
provides three times the speed effect- 
ed for other Apple Its and an ex- 
pander speller. Broderbund an- 
nounced a new page layout program 
for the IIGS, its Newsmaker on 3.5 " 

disk for $89.95. MECA's Managing 
Your Money, Megahaus' Page - 
Works desktop publishing program, 
PBI Software's Visualizer business 
graphics program, and a host of edu- 
cational and entertainment software 
programs were also announced for 
use with the new Apple IIGs. 

Apple Computer claims more than 
90 percent compatibility with the 
best - selling Apple II software pack- 
ages and observes that many run 
faster on the IIGS due to its increased 
clock speed. Programs that don't 
operate properly are said to be ones 
that were developed outside of Ap- 
ple's programming guidelines and 
communications software that re- 
quire an Apple II Super Serial Card. 
Apple says that the IIGs is also com- 
patible with nearly all printers, mo- 
dems, and disk drives that work with 
earlier Apple II computers, and most 
peripheral cards, excluding ones 
such as multifunction cards that plug 
into a IIe's auxiliary slot. 

Apple itself has not ignored new 
software for the IIGs, if only indi- 
rectly through enhancing its super - 
selling AppleWorks integrated soft- 
ware with a $250 version 2.0. It now 
has a mail merge function as well as 
word processing, spreadsheet and 

database, loads automatically into 
Apple expansion cards, and works 
with larger files. 

Parting Remarks 

Apple Computer has staked out a 
long life for the Apple II family of 
personal computers with the intro- 
duction of the Apple IIGs. It does 
seem as if the company looked over 
the shoulders of what Commodore 
and Atari introduced in terms of 
their graphics -oriented Amiga and 
520ST models. Apple's financial and 
distribution muscle, plus an im- 
mense software library already in 
place and the confidence of so many 
third -part developers and retail deal- 
ers, however, places them and the 
Model IIGs in a much better position 
to succeed. 

IBM and clone makers may have 
the corporate world to their own, but 
Apple Computer is certainly a strong 
challenger to them in education, 
home, and small -business areas. On 
a unit -share sales basis, in fact, Ap- 
ple is the leader, I believe. According 
to the respected market research 
company, Info Corp., for example, 
Apple accounted for 31% of unit 
share in the month of July compared 
to IBM's 25 %, though IBM was first 
with dollar sales (33% share vs. Ap- 
ple Computer's 20% share). Apple's 
Ile sold at a 9% unit share, while Ap- 
ple Ilc hit 10% and Macintosh led 
with 12%. 

The Apple IIGs is no "bargain - 
price" machine, as observed earlier. 
Nor does it feature a professional 
keyboard. Nonetheless, it offers a 
fine growth path, to quote Apple 
Computer. This should appeal to 
those who might wish to avoid Big 
Blue and its followers for whatever 
emotional reasons, though this atti- 
tude will likely diminish as Apple 
Computer's big- corporation image 
becomes entrenched. In any event, 
it's nice to have another major player 
with a different path to follow. jiff 

Say You Saw It In Modern Electronics 

UUEN liP! 
Here's what you've been looking 
for - an all new hard -hitting monthly 
magazine which gives a unique In- 
sider's view of what's really going on 
in the world of communications. 
POP'COMM is your primary source 
of information - bigger and better 
than any communications maga- 
zine, with exciting coverage of scan- 
ners, shortwave broadcast & utility 
stations, spy stations, pirate and 
clandestine broadcasters, RTTY 
monitoring, survivalist communica- 
tions systems, FCC news, wiretap- 
ping and bugging, scrambling / un- 
scrambling, surveillance/ undercov- 
er communications, satellite & ca- 
ble TV, sophisticated telephones, & 
more. What you've been looking for 
all along! Take advantage of sub- 
stantial savings over the newsstand 
price by subscribing now. Don't miss 
out on even one single issue of POP- 
ULAR COMMUNICATIONS - order 
your subscription now. 

Twelve issues 
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TattleTale (from page 34) 

open. Check pin 9 of 105 for four 
discrete pulses that repeat every sec- 

ond or so. Close S3 and then S2 

(leaving the other switches open in 

each case) and check for three and 
two pulses, respectively. With no 
sensor switches closed, there should 
be just one pulse every second or so. 

If you don't get the proper re- 

sponse, check the counter chain by 

temporarily removing 1C7 from its 

socket and shorting pin 11 of 105 to 
ground. (Caution: Always power 
down before removing or replacing 
any IC.) This will enable 105 to 
count continuously as it's clocked by 
1C8. You can then follow the wave- 
forms produced by 105 through the 

AND gates in 1C2 and 1C3 to the trig- 
ger input at pin 2 of 1C7. 

Momentarily shorting pin 2 of 1C7 
to ground and examining the 1 -sec- 

ond pulse at pin 3 lets you manually 
check the one -shot action of this IC. 
This pulse should go to about 9 volts 
for a second and then to zero. 

Temporarily removing 1C3 and 
connecting pins 4 and 8 of 1C9 to- 
gether lets you check for a 2 -kHz 
square wave at pin 3 of this IC. 

When TattleTale passes all the 
above tests, it's ready to be put into 
service. Disconnect ac power, allow 
C/ to fully discharge and replace the 
ICs in their sockets. Then connect 
TattleTale to the telephone line via 

8 N 
/co /port b' 

More pages. more products -and it s 

hot off the press! Get the new 1986/7 
DICK SMITH ELECTRONICS Catalog 
and find anything for the electronics 
enthusiast The data section alone 
is worth the price of admission Send 
for our copy today 

r 11 1 
I 

I 
I 
I 

IDICK SMITH ELECTRONICS INC. 
P o. Box 2249 Redwood City CA 94063 
EVERYIHING FOR THE ELECTRONICS ENTHUSIASTI 

Please reserve my copy of the 1986 Dick Smith 
Catalog. I enclose $1 to cover shipping. 

Name 

Address 

City 

Zip 

I 
I 
I 
I 

ADVERTISERS' 
INDEX 

RS# 
158 A + Computer Response 
11 AMC Sales Corp 
18 ARRL 
79 All Electronics 
15 Beckman Industrial 

171 Cleveland Institute of Elec 

Command Productions 
17 CompuCover 

Computer Direct 
159 Computer Friends 
75 Computer Parts Galore, Inc 
16 Cook's Institute 
10 Deco Industries 

Dick Smith Electronics 
25 Digi -Key Corp 

137 Digital Research 
27 EduCalc 

182 Emark Systems 
29 Floppy Disk Services, Inc 
67 Fordham 

Grantham College of Engrg 
19 Greentree Computer Supplies 
78 IC Express 
81 Information Unlimited 
14 J &W Electronics 
2 MCM Electronics 

McGee Radio 
NRI Schools 

74 Omnitron Electronics 
Pacific Cable Co., Inc 

80 RCA 
8 Radio Shack 

24 Regency Electronics, Inc 
13 Severts -Zorman Engrg 
66 Synergetics 
28 Taiwan Computer 
4 Trio Kenwood 
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its modular connector. Turn on pow- 
er to the project and note once again 
that the LED lights. 

To make an operational test, call 
your number from a telephone not 
on the same line. You should obtain 
an immediate answer in the form of a 
beep every second. Stay on the line 
until TattleTale disconnects about a 
minute later. 

You can further check operation 
by closing one of the sensor switches 
and verifying that the proper number 
of pulses are being transmitted. 

For protection against break -in, 
you can use any of the readily avail- 
able magnetically or mechanically 
operated door and window switches. 
It's also possible to use a continuous 
closed- circuit foil loop on window 
panes, but remember to treat this as a 
normally closed sensor and make the 
circuit modification shown in Fig. 2. 

To detect fire, heating /cooling 
system and refrigeration failure, it's 
easiest to use a suitable thermostat. 
For heating system failure, use a 
thermostat whose contacts close 
when the temperature falls. For fire 
and refrigeration and cooling fail- 
ure, use a thermostat whose contacts 
close on a rise in temperature. 

To detect flooding, you can buy or 
build a float switch that closes when 
the water level rises. For extra early 
warning, it's prudent to locate the 
float switch in a well or depression, 
such as the bottom of the sump 
where the pump is located. Be sure, 
however, that water never touches 
the electrical connections of your 
switch. 

In Closing 
With TattleTale standing duty as 
your security sentry while you're 
away from your home or office, you 
can relax. Any time you want to 
know what's happening, all you have 
to do is pick up the telephone, dial 
the number of the phone in the moni- 
tored location and listen for Tattle - 
Tale's report. AE 
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ASK FOR FREE CATALOG. 
Money orders, checks accepted. C.O.D.'s require 25% deposit. 
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Toll Free 

F ordhani 800 -645 -9518 
In NY Stale 800. 832 -1446 

260 Motor Parkway, Hauppauge, NY 11788 

Service 8 Shipping Charge Schedule 
Continental U.S.A. 

FOR ORDERS 
$25-$100. 

ADD 
$4.50 

$101 -$250. $6.00 
$251 -500 $800 
$501 -750 $10 so 
$751 -1.000. . $1250 
$1.001 -1500 $16.50 
$1.501 -2000 $20.00 
$2.001 and Up.. $25 00 


