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The BEST personal computer is your best opportunity to own a really
powerful, flexible personal computer at a really attractive price.

For less than the cost of other comparable systems, the BEST offers you a
sixteen bit 8088 based computer compatible with most MS-DOS based
software.

The basic BEST
 64K of RAM

expandable to 256K on board.
512K in alL

 Shugart SA455 drive
Double sided double density
holds 340K.

 Colour video board
 Floppy controller

Just $1995.

The Loaded BEST
The basic BEST with
 Two Shugart SA455 drives

Shugart double sided double
density drives.

 256K of RAM
A quarter megabyte of
memory on board.

 RS -232C interface

The Executive BEST
The loaded BEST with:
 A 10 megabyte hard

drive.

Just $2595 Just $3995
Does not Include Microsoft BASIC or other proprietary software.

Exceltronix 319 College Street, Toronto, Ontario 1115T 1S2
Other locations: 72 James Street N., Hamilton, Ontario 416-522-4124

217 Bank Street, Ottawa, Ontario 613-230-9000
Phone: 1-416-921-8941 Toll free: 1-800-268-3798 Telex: 065-24218 Email: 1-416-293-1796
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we will not be undersold
960-1350

OUR FAMOUS
6502 BOARD
NOW NEW & IMPROVED VIDEO SECTION

This 6502 board is a vast improvement on others available:
64K RAM (3.4164 chips)  Superb quality plastic case
80 x 24 video included on board  Excellent keyboard including numeric
Floppy Disk Controller included keypad
FIVE additional slots  EPROMS (blank) included
Z80 blank PCB included  Available preassembled by
Powerful power supply (5V 5A. + 12V 2 special order only.
up to 3A peak. -5V 0.5A. -12V 0.5A) a ideal for educational
Hydro approved whereas many others applications.

are not,

SURPLUSTRONICS
Canadian Made

As
Reviewed

In ETI
MaY 1983:
Send for a
FREE COPY

$669
Our prices are low due to our mass produc-
tion assembly, which makes it hard for
others to compete.

0111
EI Z80 PC BOARDyou receive a I: P

0 FREE 128K RAM DISK PC BOARD when you order
17-

the complete package (BLANK

Our boards are professionally made, flow soldering &
cleaned & use only high quality prime parts.

You can now get an IBM compatible without wasting your
investment in a 6502 system. Talk to us about our generous
trade-in scheme.

BEST PRICE
8088 System $1,989
Best Prices in Canada
Complete System with 64K, expan-
dable to 256K. Comes with Colour
Graphics, Floppy Controller and one
DS, DD 51/4" Disk Drive, Keyboard,
Case and Extra Heavy -Duty, Fan
Cooled Power Supply.

System comes with 5 peripheral slots. Op-
tional 8087 arithmetic processor available.
Floppy controller can handle up to 4 drives
and as an option can a serial port and real-
time clock. Completely built and tested and
sold with a blank EPROM. Compatible with
You -Know -Who. Systems are now in stock but
due to extraordinary demand at time of going
to press, order now to prevent delays.
Please Note: We do not sell any proprietary
software.

Peripheral Boards for your IBM PC
Prototyping Card $33.00

Floppy Controller Card $289.00

Colour Video Card $299.00

Parallel & Game Port Card $149.00

EPROM Programmer. Starts at$149.00

Expansion Card
with many options $Call

Attractive Case (as shown above)$85.00
Keyboard (as shown above). . .$187.00

Super Power Supply, made to fit above
case, with cooling fan $135.00

8088 Board, with 64K on board (provi-
sion for 256K), as described in our 8088
System.
Assembled and tested $499.00

Form a Buyers Group. Buy in groups of 5 or more and you
can save hundreds of dollars each.

Monitors
ZVM-122 Amber $139.00
ZVM-123 Green $129.00
Roland Colour 1 $395.00
Amdek Green $129.00

EPS Keyboard $399.00
Apple Compatible. IBM Module
available. Distributor for Ogivar

Apple Peripherals
Assembled and Tested

Serial Card $ 85.00
Z80 Card $ 58.00
80 x 24 84.00
16K RAM $ 58.00
Prototyping Board $ 14.50
Parallel Printer Card $ 59.00
... with cable & connector $ 69.00
128K Board (No IC's) $ 49.00
...with IC's & 64K RAM $129.00
...with IC's & 128K RAM $210.00
Crazy Card $ 58.00
Eprom Programmer $ 68.00

Apple Compatible $249.00
Controller $ 59.00
...w/software $119.00

One year warranty

All prices subject
to change

A. Gemini 10x $359.00
B. Special Multiflex parallel card with
cable. Shop and compare $ 69.00
Package price of A and B . $415.00
Gemini 15x $598.00

5" Green Screen
Monitors. $59

Telex No.
065-24218

Huge variety of Surplus stock at low, low Prices. New
shipments arriving. No reasonable offers refused.
Prices subject to change without notice!

Mail Orders add S5.00 minimum for shipping &
handling. Ontario residents add 7% P.S.T. Visa,
Mastercard and American Express cards ac-
cepted: send card number, expiry data, name of
bank and signature. Send certified cheque or
money order, do not send cash.

Surplustronics, 310 College Street, Toronto, Ontario, M5T 1S3
Circle No. 29 on Reader Service Card

More lines to serve you better

(416) 960-1350
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SAVE $105.00 on

TIMEX 2068
was $325.00 00.0101111

NOW

$229.95
72K Internal memory,

Sound & Colour

 One Touch Keyword Entry  Brilliant Colour Display
on TV or Monitor  Intermixed Text & Graphics  In-
cludes 3 Programs on Cassette - Keyboard Tutorial,
Turtle Graphics, Home Accounting  High Resolution
Colour Graphics 
Other features include built-in upper and lower case, 42
keys with auto repeat, reset key, outputs for monitor and
TV, 256 x 192 colour graphics resolution, two joystick
ports, and expansion connector.
The new Timex 2068 computer is designed to fill all of
your computing requirements for home and business. It
loads and saves programs on ordinary cassette tape on
a regular household cassette player - or use the new
Timex data recorder listed below. New improved tape
circuitry make loading and saving a breeze.

2068 Software and Hardware
HARDWARE
2068 Joystick $14.95
2050 Modem $219.95
2040 Printer $99.95
JT-1115 Data Recorder $54.95
Complete Technical Manual $34.95

SOFTWARE CARTRIDGES:
Budgeter $34.95
Flight Simulation $39.95

SOFTWARE ON CASSETTE:
Vu-Calc $24.95
Vu -File $24.95
Vu -3D $19.95
Personal Finance $24.95
Androids $19.95
Penetrator $19.95
Casino 1 $19.95
Dragmaster $19.95
Chess $36.95
Personal Accountant $36.95
Gulpman $29.95
Assembler $29.95
Disassembler $29.95
Cyberzone $29.95
2068 Beginners & Intermediate Guide "Book" ....$13.95

COMPUSERVE
STARTER
PACKAGE
$59.95

Takes the mystery out of computer communications
 FULL VIDEO-TEX INFORMATION

WHAT IS COMPUSERVE?
CompuServe is a versatile easy to use interactive com-
munications system designed for the computer user -
and simply connected through the hone lines. Among
the over 1000 services supplied arp magazines, news
and weather, movie reviews, electronic banking and
shopping, financial information, bulletin boards for sell-
ing & swapping, CB simulator, electronic mail, medical
information, access to mainframe computers, en-
cyclopedias, a wide variety of games, and much more.

STARTER PACKAGE: The CompuServe Starter
package provides step by step instructions for the
beginner on how to operate your computer to access
this system. Also provides free CompuServe time,
subscription to TODAY magazine, and instructions on
how to sign up for this service. Now you can enter the
exciting world of computer telecommunications! Order
today.

TIMEX 1500 $129.95
PERSONAL COMPUTER
RUNS ALL TS-1000/ZX-81 SOFTWARE

111111111111i11111111111111111111111111111
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Includes 3 Software Programs!  Grimm's Fairy Trails
 Bio Rythms  Cassette Load Test Program
RAISED EXPANDS TO 32K LISTED
TYPEWRITER (WITH 16K RAM
KEYBOARD ELSEWHERE)

Simple... Versatile...
Affordable

UNIQUE KEYWORDS
AND SYNTAX CHECK
MAKE LEARNING TO
PROGRAM EASY

NO all 00 40 AO WM 

111111,3111111
 NO im ge as
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* Includes all hook- * Directly connects
up accessories to TV
and manual

Using the same basic language and operating system as
the world's most popular computer - the ZX-81/TS-100
- the all new TS/1500 incorporates the best of two
worlds. Compatibility with ZX-81 software allows pre-
sent Sinclair owners to upgrade their equipment without
obsolescing their software. First-time buyers will have
access to one of the largest libraries of software
available for any computer.
Improved tape loading and saving facilities make data
storage and retrieval simple on ordinary cassette player,
or on the Timex data recorder listed below.
Includes full-sized typewriter -style keyboard and 16K in-
ternal memory.

The Timex Sinclair 1500. Order today!

SOFTWARE/HARDWARE FOR
ZX-81/TS-1000/TS1500

SALE
ZX Printer $69.95
3 rolls ZX paper $16.95
64K Bare Bones Kit $19.95
Edge Connector ....59.95
16K Memotech RAM $49.95
64K Gladstone RAM $69.95
Keyboard/case $79.95
Memotech
keyboard 119.95

Software On Cassette
Flight Simulation ...$7.95
Backgammon $7.95

$7.95
$7.95

Munchy-Man $7.95
ZX Assembler $5.95
Z -Aid $5.95
ZX Bug $5.95

VU -File
VU-Calc

Books
Basic Course $18.95
ZX-81 Pocket Book $9.95
Mastering Machine Code $16.95

VIDEO-TEX SOFTWARE
FROM COMPUSERVE

VIDTEX - Complete communications software,
terminal emulator, provides colour graphics, auto log
on, full printer support, RAM buffer, user defined func-
tion keys, cursor positioning, and more. Specify Apple or
C64 $59.95

EXECUTIVE INFORMATION SERVICE (for
I.B.M. PC) VALUE LINE, STANDARD AND POORS, up-
to-date stock information, executive news service, and
more $129.95
Above with Software $199.95

IBM PROFESSIONAL
CONNECTION $129.95

ROBOT KITS
(as advertised in July ETI)

 DO IT YOURSELF * EASY TO BUILD

LINE TRACER
$64.95
 Follow any black line

Kit contains 2 motors -, .,.

../.

Guided by an infra -red light sensor, this robot will
automatically follow any black line drawn on white
paper.
Movement: 3 wheels driven by 2 DC motors
Control: Infra -red sensor including infra -red diode/photo
diode/IC
How to play: Draw a black line on white paper board.
Line width should be 10mm minimum wide. Narrowest
turning radius must be at least 15 cm.

AVOIDER r -$69.95``
 Detects and avoids

objects in its path '.,t.
Walks on 6 legs

An intelligent robot which knows how to avoid hitting
walls. This robot emits an infra -red beam which detects
an obstacle in front.
Movement: 3 legs on each side by crank motion.
Control: Infra -red sensor including infra -red diode/photo
diode/IC

TSUN. MONKEY
$39.95

Climbs rope on
command

 2 movable climb-
ing arms

Order your MONKEY to "Move" with a loud voice or clap
of your hands, and the robot starts romping along a rope
and stops after a while by himself.

Movement: Two alternatively moving gripper arms
driven by crank motion.
Control: Sound sensor, including condensor micro-
phone/transistor.

COMMODORE 64 HOME/BUSINESS
SOFTWARE DISKS
CALC-PRO Financial Spreadsheet $29.95
Personal Money Management $29.95
Real Estate Management $29.95

scaosronEEcrRonics
1736 Avenue Road

Toronto, Ont. M5M 3Y7

ORDER TOLL FREE
1-800.268-3640

Have your credit card ready; Orders only.

Product Information
416.787-1448

Circle Reader Service Card No. 36
For FREE Catalogue
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16
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Roger Allan's lineup of the New
Robotics: affordable home units.
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Computer Review
Anthony DeBoer examines the Acorn
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ONTARIO/QUEBEC
1.800-268-3974

COAPUM AA01 ©WIG& ().
gICA[NSIDA,

TORONTO OTHER PROVINCES
828-0866 1.800-268-4559

We Carry a Wide Selection of Software From:
Artworx, Broderbund, Commercial Data, Creative Software, Epyx, Atarisoft, Hes, Sirus,

Microspec, Synapse, Thorn, Spinnaker, Timeworks + Many More. Call us for prices!
(All equipment under full warranty in Canada.)

Price subject to change without notice.
(All orders Shipped within 48 hrs, upon payment.)

COMPUTERS
APPLE
COLUMBIA
COMPAQ
EAGLE
FRANKLIN
HEWLETT PACKARD
IBM
SANYO

CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL

MONITORS
AMDEK

Video 300
Video 300 A

Video 310A IBM
Colour 1 +
Others

BMC
12" Green

$229.00
239.00
249.00
429.00
CALL

125.00
DISK DRIVES 12" Amber 135.00

CDC (for IBM) $339.00 GORILLA
12" Green 139.00

INDUS 12" Amber 149.00
GT ATARI Drive 549.00 NEC CALL

MSD PANASONIC CALL
MSD-1 C64 Drive 519.00 PRINCETON GRAPHICS
MSD-2 C64 Drive 855.00 HX-12 819.00

PERCOM CALL QUADRAM
RANA Quadcolor RGB 809.00

1000 (Atari) 479.00 SAKATA CALL
Elite 1 389.00 TAXAN CALL
Elite 2 579.00 USI CALL
Elite 3 799.00 ZENITH

SANTA CLARA CALL Amber 159.00
TALLGRASS CALL Green

Colour
149.00
699.00TANDON

TM -100-2 DS/DD 339.00 CARDS
TM -50-2 DS/DD 349.00 AST RESEARCH CALL

TRAK QUADRAM CALL
ATD-2 565.00 HERCULES

Graphic card 598.00MODEMS
PLANTRONICS

ANCHOR Colorplus 699.00
Mark I (RS232) 129.00
Mark 11 (Atari) 129.00 ACCESSORIES
Mark III (TI -99) 179.00 KEYTRONIC
Mark IV (CBM/PET) 199.00 KEYBOARDS CALL
Mark V (Osborne) 159.00 KOALA PAD
Mark VI (IBM) 279.00 All Computers CALL
Mark VII (AA/AD)
Mark XII (1200 Bd.)

193.00
489.00 INTERFACES

HAYES Batteries Included
Bus Card CALLSmartmodem 300

Smartmodem 1200
356.00
799.00 80 Col. Card CALL

Smartmodem 1200B
Micromodem II
Micromodem II +

749.00
432.00
489.00

CARDCO
Par Printer Inter
Int/Graphics

75.00
119.00

Micromodem II e 439.00 TYMAC

NOVATION C64 to EPSON OKI
MPC

148.00

J -Cat 183.00 Apple Dumpling GX. CALLSmartcat 103
Smartcat 103/212
Autocat

289.00
649.00
356.00

PKASO
Universal Card 225.00

212 Apple Cat
PC -Cat

929.00
549.00 Dealer Enquiries Invited

Write or telephone for our FREE catalog

VISA

PRINTERS
BMC

401 Letter Quality $923.00
BX-80 Dot Matrix 399.00

C. ITOH
Gorilla Banana 299.00
Prowriter 8510P 550.00
Prowriter 1550P 899.00
F10-40 1529.00
F10-55 1999.00

DAISYWRITER
2000 1499.00

COMWRITER
CW2..LQ 12CPS 749.00

EPSON
RX80 449.00
RX8OFT 525.00
FX80 749.00
FX100 1049.00

JUKI
6100 769.00

OKI DATA
82 475.00
83 899.00
84 Par 1499.00
84 Ser 1650.00
92 695.00
93 1159.00

MANNESMANN TALLY
Spirit 80 469.00
160L 895.00
180L 1229.00

SMITH CORONA
L1000 589.00

STAR
Gemini 10X CALL
Gemini 15X CALL

BROTHER
HR 15 CALL

TTX CALL

DISKETTES
BASF

BA1D SS/DD W/Case 28.99
BA2D DS/DD W/Case 35.99

ELEPHANT
EL1 SS/DD 27.99
EL2 SS/DD 29.99
EL3 DS/DD 39.99

MAXELL
MXD1 SS/DD 37.99
MXD2 DS/DD 54.99

NASHUA
ND1D SS/DD W/Case 26.99
ND2D DS/DD W/Case 38.99

VERBATIM
VE1 SS/DD 31.99
VE2 DS/DD 43.99
VE1C SS/DD W/Case 34.99
VE2C DS/DD W/Case 46.99

To order: Send money order, certified cheque, personal cheques must clear
our bank, VISA or MASTERCARD. (Include card It and expiry date &

signature) Add 5% for shipping and handling. Minimum $5.00 per order.

Ontario residents add 7% P.S.T.
Computer Mall Order Canada 2505 Dunwln Drive, Unit 3  Mississauga, Ontario L5L 1T1
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Copyright
All material is subject to worldwide copyright
protection. All PCB patterns are copyright
and no company can sell boards to our design
without our permission.

Liability
While every effort has been made to ensure
that all constructional projects referred to in
this magazine will operate as indicated effi-
ciently and properly and that all necessary
components are available, no responsibility
whatsoever is accepted in respect of the failure
for any reason at all of the project to operate
efficiently or at all whether due to any fault in
the design or otherwise and no responsibility is
accepted for the failure to obtain component
parts in respect of any such project. Further no
responsibility is accepted in respect of any in-
jury or damage caused by any fault in design
of any such project as aforesaid.

Editorial Queries
Written queries can only be answered when ac-
companied by a self-addressed, stamped
envelope. These must relate to recent articles
and not involve the staff in any research. Mark
such letter ETI Query. We cannot answer
telephone queries.

Binders
Binders made especially for ETI are available
for $9.25 including postage and handling. On-
tario residents please add provincial sales tax.

Back Issues and Photocopies
Previous issues of ETI Canada are available
direct from our office for $4.00 each; please
specify by month, not by feature you require.
See order card for issue available.

We can supply photocopies of any article
published in ETI Canada; the charge is $2.00
per article, regardless of length. Please specify
both issue and article.

Component Notation and Units
We normally specify components using an in-
ternational standard. Many readers will be un-
familiar with this but it's simple, less likely to
lead to error and will be widely used
everywhere sooner or later. ETI has opted for
sooner!
Firstly decimal points are dropped and
substituted with the multiplier: thus 4.7uF is
written 4u7. Capacitors also use the multiplier
nano (one nanofarad is 1000pF). Thus 0.1 uF
is 100nF, S600pF is 5n6. Other examples are
5.6pF = 5p6 and 0.5pF = Op5.
Resistors are treated similarly: 1.8Mohms is
IM8, 56kohms is the same, 4.7kohms is 4k7,
100ohms is 100R and 5.60hms is 5R6.

PCB Suppliers
ETI magazine does NOT supply PCBs or kits
but we do issue manufacturing permits for
companies to manufacture boards and kits to
our designs, Contact the following companies
when ordering boards.

Please note we do not keep track of what
is available from who so please don't contact
us for information on PCBs and kits. Similarly
do not ask PCB suppliers for help with pro-
jects.

K.S.K. Associates, P.O. Box 266, Milton,
Ont. L9T 4N9.
B-C-D Electronics, P.O. Box 6326, Stn. F,
Hamilton, Ont. L9C 6L9.
Wentworth Electronics, R.R. No. I Water -
down, Ont. LOR 2H0.
Danocinths Inc., P.O. Box 261, Westland MI
48185, USA.
Arkon Electronics Ltd., 409 Queen Street W.,
Toronto, Ont., M5V 2A5.
Beyer & Martin Electronic Ltd., 2 Jodi Ave.,
Unit C, Downsview, Ontario M3N IHI.
Spectrum Electronics, 14 Knightswood Cres-
cent, Brantford, Ontario N3R 7E6.

for your idormatio
Rugged TSE Cases
TSE Inc. announced the introduc-
tion of a patented line of excep-
tionally rugged cases for shipping
or carrying tools, components, and
sensitive equipment. Molded of
Lexan® resin, the virtually in-
destructible cases protect their con-
tents from shock, dirt, moisture,
and theft. TSE cases are ideal for
shipment and storage - both in -
plant and between -plant.

The water-resistant cases are
remarkably lightweight yet con-
siderably stronger than formed
metal cases. They have the added
advantage of being nonconductive
and far more resistant to denting
and cracking. Cutting tools,
measuring devices, chucks, dies,
and collets are among the objects
protected in transit by polycar-
bonate TSE cases.

For further information on
TS protective cases and TSE
Custom -Pack system, contact
TSE, Inc., 541 East Hector St.,
Conshohocken, PA 19428; phone
(215) 825-8202.

Circle No.60 on Reader Service Card

New Epson RX-100 Printer
Epson Canada recently introduced
the RX-I00 upgraded printer based
upon the proven technology of the
MX series. The upper -compatible
RX-100 offers many features of
the MX -100 such as a 9 x 9 print
matrix structure and bidirectional
with logic -seeking printhead mo-
tion. Both friction and tractor feed
are provided for maximum paper
handling convenience.

Two full 96 ASCII character
sets plus 11 international
characters sets offer a versatile
printing capability. A total of 128
typestyles are offered including
emphasized, doublestrike, pica,
elite, italics, subscript and
superscipt.

In addition to the RX-series,
Epson Canada markets the FX-
LQ- series dot matrix printers,
HX-20 Notebook Computer and
the QX-10 Personal Business Com-
puter. All products carry a one
year warranty under contract with

National's COP -420C
Thomson Semiconductor recently
announced availability of its
ETC -9420, a fully compatible
equivalent of National Semicon-
ductor's (Controller -Oriented Pro-
cessor) COP -420C - a semi -
custom, 4 -bit microcontroller.

Thomson's P2 CMOS device
contains all system timing, internal
logic, ROM, RAM, and I/O for a
wide variety of applications in-
cluding telephone sets, automo-
biles, toys and other dedicated
control functions. Prices and
technical information are available
from Thomson Semiconductor's
MOS marketing group, 6660
Variel Ave., Canoga Park, CA
91303, (818) 887-1010.

Circle No.59 on Reader Service Card

E.S.S.N.A. Services Limited. For
more information contact: Epson
Canada Ltd., 21 Progress Court,
Unit 18, Scarborough, Ont., M1G
3V4. Phone (416)431-5588 Telex
065-25415.

Circle No.58 on Reader Service Card
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316 College St.
Toronto, Ontario M5T 1S3

INC.

Toll Free Orders Only
1.800-387-1385

Order Checking (416)925-8291
Technical Data (416)925.1105

SOLID ABS
CASE
NUMERIC
559.95

OUR 6502 BOARD
Now only $29.95 still with
all the versatility of the
original and a full 8 slots.

ASCII KEYBOARDS
eriaateeteeillemeenseeeellis NOS*Seseeeseikeees ea.*as willpower...in MON

1

Now, we have a new keyboard, micro
controlled with 3 levels of pre -coded
functions for Basic, CPM etc. and at the
same old price as before
Function Keyboard, Numeric . . . .$99.00
Function Keyboard, Standard . . .$89.00

MODEM
At last, an affordable Modem, we
have cloned a board similar to the
SSM Modem that features:
 APPLE II & APPLE Ile

COMPATIBLE
 40/80 COLUMN SUPPORTED
 FULL/HALF DUPLEX
 AUTO ANSWER/AUTO DIAL
 TOUCH TONE OR PULSE

DIALING
 AUDIO MONITOR CHANNEL
 IN PLACE FIRMWARE
 HAYES MICRO MODEM II

COMPATIBLE
 RUNS ASCII EXPRESS AND

MOST OTHER PROGRAMS
 DIRECT LINE CONNECTION

We have tried it out and it is very
good and very reasonably priced
for it's quality $229.00
Bare PCB only $ 24.95

GREAT
DEAL
THE GREAT DEAL
CARRIES ON FOREVER AND

Our proven 6502 motherboard plus a numeric case plus
a black beauty powersupply plus a numeric keyboard
plus any 4 bare pcb for $225.00

SYSTEM
(00 6 SAVIOUR

2 grounded 3 wire switched sockets, pilot light, surge
protector and on -off switch to turn off your system and
two plugged in items $45.00

POWER
SUPPLY

Our Famous "BLACK BEAUTY" power supply, now
reduced in price but not in quality. Our ratings are
5V -5A; 12V -2.5A; 5A -1/2A; -12V -1/2A for real $79.95

DIGITAL
MULTI -METER

AMAZINE TV AT LOW COST

569.96

EXTRA FEATURE
 Diode test circuit  Lo voltage ohms, 0.5v  Lo bat-
tery indicator  Auto -Zero  Auto polarity  Overload
protection, all ranges  ABS case (will not crack) 
One hand push buttons.

HARD TO GET PARTS

14.318 MHZ XTAL $ 2.95
17.43 MHZ XTAL $ 4.95
1.8432 MHZ XTAL $ 4.95
MPSA13 TRANSISTOR $ 0.75
2N3904 $ 0.35
2N3906 $ 0.45
2N4258 $ 0.75
MPSU51 $ 1.00
1K, 9 PIN SIP $ 0.75
1K, 8 PIN SIP $ 0.75
10K, 10 PIN SIP $ 0.75

POS DIP SWITCH $ 1.75
20 PIN MALE RT ANGLE $ 2.95
20 PIN FEMALE, FOR ABVS $ 2.00
6 PIN POWER CONNECTOR $ 1.00
RCA JACK, PCB MOUNT $ 0.75
50 Pf TRIMCAP $ 1.00
220 OHM TRIMPOT $ 0.75
68A45, VIDEX IC $ 16.00
MC3242, 128K IC $ 16.00

BARE PCB

(A) REAL TIME CLOCK PCB $14.95
(B) QUAD DRIVE CARD (RANA( $24.95
(C) 9 VOICE MUSIC PCB $14.95
(0) BUFFER PRINTER PCB $19.95
(E) GRAPPLER PCB $19.95
(F) CABLE FORD, E, SPECIFY. $24.95
(G; 80 COLUMN, SOFTSWITCH $14.95
(H) DISC CONTROLLER PCB $12.95
(I) Z-80 PCB $12.95
(J) SSM MODEM PCB $24.95
(K) MOUNTAIN MULTIFUNCTION $24.95
(L) 128K (SATURN) PCB $19.95
(M) RGB COLOR PCB $24.95
(N) EPROM PROGRAMMER PCB $12.95
(0) PIA PCB $14.95
(P) WILD CARD PCB $12.95
(Q) SAM TALKING CARD $12.95
(R) RS -232 PRINTER PCB $12.95
(5) RS -232 MODEM (COMM) PCB $12.95
(T) RS -232 ASYNCHRONOUS PCB $14.95
(U) SPRITE GRAPHICS PCB $17.95

IE'"LOOK-A-LIKECASE

Make your Appletm or 6502 machine look like an IBM
PCtm. This attractive metal case with ABS front bezel
looks just like you -know -who, but Is punched internally
to take all the 6502 Mother boards, power supplies etc
that are now sold. $ 69.95
 Keyboard Case $ 19.95

6502 STUFF

BB POWER SUPPLY $ 79.95
ABS NUMERIC CASE $ 59.95
ASCII NUM KEYBOARD $ 99.00
SYSTEM SAVIOUR FAN $ 45.00
GREAT DEAL $225.00
Z-80 WIRED $ 55.00
80 COLUMN WIRED $ 75.00
16K WIRED $ 59.95
WILDCARD WIRED $ 45.00
SAM TALKER WIRED $ 45.00
128K WIRED, NO IC'S $ 39.95
128K WIRED, 64K $119.00
128K WIRED, 128K $199.00
DISK(3) FOR 12

BARE PCB FIRMWARE ETC

(A) REAL TIME CLOCK DISK $ 8.00
(B) 9 VOICE MUSIC, 2 DISKS $16.00
(C) GRAPPLER EPROM $ 8.00
(D) 80 COLUMN, 3 EPROMS $24.00
(E) SSM MODEM EPROM $ 8.00
(F) MULTIFUNCTION EPROM $ 8.00
(G) 128K, 3 DISKS $20.00
(H) RGB CARD PROM $ 9.00
(I) RGB CARD DISK $ 8.00
(J) EPROM PROG. EPROM $ 8.00
(K) WILD CARD EPROM $ 8.00
(L) WILD CARD DISK $ 8.00
(M) SAM TALKER DISK

MAIL ORDERS
We accept: Personal Cheques, Postal Money Orders,
Certified Cheques, Travelers Cheques, Visa, American
Express, Mastercard, Bank Draft. We ship C.O.D. only
by CANPAR and Truck. We do not use Canada Post
C.O.D. We will send your goods via CANPAR or Canada
Post unless you say otherwise. You will be charged a
min. $3.00 for delivery and handling or more if your
goods are heavier than the $3.00 weight or if you spe-
cify another delivery service that charges more. All
Ont. res + 7% sales tax. We sell wholesale to any
retail store or other reseller with a sales tax exemption
no. as long as a realistic quantity is bought. We ship
within a week if in stock and we will cancel any back-

$ 8.00 orders over 4 weeks unless otherwise instructed. 20%

MEGA BOARD PARTS

(A) MAXI
SWITCH KB .. $179.95

(B) IBM CASE .... $ 89.95
(C) ALL THE 82 IC's

8,8088 $159.00
(D)
(E)
(F)
(G)

0-0
(I)
(J) 8088 $ 34.95
(K) 100 NS DELAY $ 14.95
(L) 7 NS DELAY $ 14.95
(M) BUS, BARS,

SET OF 2 $ 4.95
(N) 6-35 pf

trimcap $ 1.50
(0) 62 PIN EDGE

CONNECTORS$ 4.95
(P) 5 PIN DIN

CONN, KB $ 3.50
(0) POWER

CONNECTOR,
M / F $ 2.50
4.7K x 6 SIP $ 0.75
4.7K, 16 PIN
RES NTWK $ 1.50
8.2K, 16 PIN
RES NTWK $ 1.50
33 OHM, 16 PIN
RES NTWK $ 2.50
TBP 24s10
PROM $ 8.95

(R)
(5)

(T)

(U)

(V)

8253-5 $ 11.95
8259A $ 11.50
8237A-5 $ 34.95
8255A-5 $ 7.95
8288 $ 37.50
8284 $ 7.95
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COP1PUTER
rs r riririi\ iLui\L INC.

Toll Free Orders Only
1.800-387-1385

316 College St.
Toronto, Ontario M5T 1S3

Order Checking (416)925-8291
Technical Data (416)925-1105

NEW FROM
MAJugvinrcH.

The finestfinest most cost effecuve keyboard
for the IBMtm PC or the APPLEtm that
we have ever seen. The IBM model has
all of the standard features of the IBM
KB plus an improved return key for
true typewriter emulation (For word-
processing) Full N key roll-over, auto -
repeat and more. The APPLE version has
a lot more than the run of the mill APPLE
keyboard, 10 function keys, cursor pad,
numeric pad, and 21 preprogrammed
commands to save a lot of typing. Just
like the picture and just as pretty.

ONLY $179.95
Please specify APPLE, or IBM PC, XT
NOTE: Complements our IBM look -alike
case exactly.

DEALERS AND OEM MANUFACTURERS
QUANTITY DISCOUNTS AVAILABLE

Ideal for
 COMPUTERISTS
 OEM MANUFACTURERS
 DEVELOPMENT LABS
 UNIVERSITIES
 INDUSTRIAL

APPLICATIONS

4,0
Eight Compatible
I/O Inter4ace
Connectors
(Full PC compatible)
(compatible with all
IBM-PC' plug-in cards)

Special J1
Interface
(Allows horizontal mount-
ing of compatible expan-
sion cards for easy bus
expansion and custom
configuring) (Board has
62 pin gold plated compat-
ible connector)

Extended ROM
Capability
(Runs all compatible PC
ROMS) (Jumper program-
mable to accommodate all
popular 8K, 16K, 32K and
64K ROM chips and NEW
EE ROMS, VPP power per
available for EP ROM
burning!) (External
VPP voltage required)

Full Mega -Byte Ram
On board!
(With parity)
Li 256K Bytes using 64K chips

1 Mega Bytes using 256K

IYEGA-

THE ULTIMATE OEM/PC
COMPATIBLE SINGLE
BOARD COMPUTER

DISPLAY
TELECOMMUNICATIONS
CORPORATION

IBM is a registered trademark of
International Business Machin

ORDER NOW!!!

 MEGA -BOARD'" with full assembly inst uctions $99.95
0 USERS MANUAL with theory of operation,

schematics. block diagram, application notes $19.95
0 MEGA -BIOS'' fully compatible MS-DOS/PC-DOS BIOS $29.95

tandard Key-
board Interface
(Full PC compatible)

Hardware Reset
(Overcomes reset flaw
in PC)

Power Connector
(Full IBW pinout
compatible)

8088 Processor
,Same as PC)

8087 Numeric
Processor
(Same as PC)

ripheral
port Circuits
e as PC)

figuration
ches

e as PCI

aker/Audio

8 as PC)

Wrap Area
Irtate special cuslirm

ations,

IBM - PC*
MPATIBILITY!

nim.Boggir Evaluation Board Kit!
(Blank board with full assembly
instructions and parls list I

Includes highest quality PC board
with gold plating silk screen
solder mask

NVY
IBM CASE

At last, a nice new case for the IBM look -a -like
boards. Not cut for 6502. Fits the power supply
types listed on this page and has cutouts for
PC or XT (specify) card spacing, with card -
guides and plastic Drive inserts and all moun-
ting hardware, and with the greatest feature
ever, a hinged lid that allows rapid and easy
access to the insides. Spring clips hold it on at
front so no screws need to be undone $89.95

WIRED N TESTED

MKII-BOARD
(a) Fully wave soldered and tested

with all IC's and 64K of Ram on
board, complete with bios, full
manual, and schematic $595.00

(B) Fully wave soldered and
socketed with all discrete and
non -plug-in parts in place. Pre-
tested on a bed -of -nails tester
for any shorts and other faults.
All you need are the plug-in
parts and you are away $319.00

WE'VE GOT EM!
5-1/4"

HALF SIZE DRIVES
40 Track per side
Double -sided,
double density

Same as SA455
Latest head &
drive technology

Fast access time

Two of These Half Size Drive
Fit in the Same Space as 1 Full Siz ! $269.00

POWER SUPPLIES
FOR IBM PCB'S

(A) 100 Watts $135.00
Has 2 drive connectors and plug
to fit all IBM Clones.
+ 5V @ 10A + 12V a 3.5A
- 5V @ 0.5A -12V @ 0.5A

(B) 130 Watts $179.00
Has 3 drive connectors and plug
for all IBM Clones
+ 5V @ 14A + 12V @ 4.5A
- 5V @ 0.5A -12V @ 0.5A

PROTOTYPING CARDS

(A) WIRE WRAP ONLY CARD. An ideal card for high
density wire wrap work There are WIN holes everywhere
with a DB-25 and a DB-9 Footprint at one end .... 29.95
181 MEMORY AND WIRE WRAP. A very good prototyp-
ing card for those doing video, memory, etc. cards. This
card has the pads for a 256K 9 bit memory already laid
out. All power and grounds run are in, pads for 0.1uf
bypass caps on each 4164 are In, all control functions
are gridded and brought out to WAN pads, upward com-
patible to 41256, 256K memory chips. The rest of the
PCB Is WW on 1 centres with a D8-25 and a DB-9 foot-
print at one end for I/0 $34.95
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New GRiDS
GRID Systems Canada Inc. has an-
nounced a major expansion of its
COMPASS Computer family with
the introduction of three new por-
table computers, enhancements to
its networking system, and several
new software products. GRiD's net-
working system now integrates both
IBM PCs and GRiD products in a
remote area network. The GRiD
COMPASS family now includes
seven computer models, starting in
price at $5,195 for the GRID Server
Workstation. GRID introduced two
models of its new COMPASS II

computer. Both models offer plug-
in software modules for operating
systems and applications programs.
Each COMPASS II will accom-
modate up to 512 kilobytes of read
only memory (ROM) in the form of
easily exchanged pre-programmed
ROM packs which allow users to
conveniently load different pro-
grams into the computer. Contact
GRID Systems Canada Inc., 2 Park
Centre, 110-895 Don Mills Road,
Don Mills, Ont. M3C 1W3 (416)
446-1555.

Circle No.53 on Reader Service Card

For your information_
If you've ever considered turning
your technical expertise into money
through consulting, Michael A.
Neighbours has recently published
"How To Become A Consultant In
Your Own Technical Field". The
author believes that any engineer or
technologist with about six years ex-
perience or more is probably
qualified to work full- or part-time
as a consultant; the book offers ad-
vice on marketing your services to
the technical public. The book is
priced at $25 U.S. from ATC
Books, Rt. 2, Box 448, Estill Spr-
ings, TN 37330.
Circle No.52 on Reader Service Card
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1984 Mail Order Catalog

The One Stop Shop For All
Your Electronic Needs!

Conveniently located across Canada
Montreal
5651 Rue Ferrier
Montreal, Quebec
H4P 1N1
(514) 731-7441

Ottawa
1023 Merivale Road
Ottawa, Ontario
K1Z 6A6
(613) 728-7900

Toronto
14 Carlton Street
Toronto, Ontario
M5B 1K5
(416) 977-7692
Calgary
3220 -5th Ave. N.E.
Bay 2
Calgary, Alberta
T2A 5N1
(403) 235-5300

* Mail Orders to Montreal Address.
Visit your nearest Active store, call, write or circle

the Reader Service Card for your copy of Active's new catalog.

Downsview
86 St. Regis Cr. N.
Downsview, Ontario
M3J 1Y8
(416) 630-0400
Vancouver
3070 Kingsway
Vancouver, B.C.
V5R 5J7
(604) 438-3321

Computer bits: IBM Canada has
lowered the prices of the PC and
XT micros by 15 to 18 per cent;
they have also followed the US
firm's lead in lowering the price of
the PCjr. Commodore has in-
troduced the 8296 business com-
puter with two drives and 128K for
about $4,000, and Radio Shack in
the US plans to start a door-to-
door sales campaign for their col-
our computer.

Microtel Limited is now the of-
ficial name of the company
formerly known as AEL Microtel
Limited. The amendment to the
company's name, dropping the
designation "AEL", became ef-
fective on June 1, 1984.

Selected Addresses:

Robotics Age, The Journal of
Intelligent Machines, Box 358,
Peterborough, New Hampshire,
03458, USA

(also Robotics Age Product
Guide)

Designatronics Inc., Stock Drive
Products Division, 54 South
Denton Ave, New Hyde Park,
New York 11040 USA

Feedback Inc., 620 Springfield
Ave, Box 247, Berkely Heights,
New Jersey, 07922, USA

RB Robots:
R.A. Hubbell and Assoc.,
298 Dundas St.,
London, Ont. N6B 1T6

Cybernetic Micro Systems,
PO Box 3000, San Gregorio,
California, 94074, USA

HHS Microcontrollers, 5876 Old
State Road, Edonboro,
Pennsylvania, 16412, USA

Votrax, Inc., 1394 Rankin, Troy,
Michigan, 48083, USA,

Votan, 4487 Technolgy Drive,
Fremont, California, 94538, USA

Ezra C. Lundahl, Inc., 710 N.
600 West, PO Box 268, Logan,
Utah, 84321, USA

Hobby Robot Co. Inc., P.O. Box
887, Hazelhurst, Georgia, 31359,
USA

MACK Corporation, 3695 E.
Industrial Drive, Flagstaff,
Arizona, 86001, USA.

Valinco Automation Ltd.,
Custom Production Equipment,
Unit 4, 2465 Dunwin Dr.,
Mississauga, Ont. L5L 119 (416)
828-7411

10-AUGUST-1984-ETI Circle No. 4 on Reader Service Card continued on page 64



MEMORY SPECIAL
4116 150nS NEC $ 1.99
4864 1x64K Hitachi 15ONS $ 7.75
4164 C-3 15ONS NEC $ 8.50
2716 2Kx8 HITACHI, NEC $ 4.99
2732A 4Kx8 TI $ 9.00
2764 8Kx8
Mitsubishi 250NS $12.25
2764 8Kx8
Mitsubishi 300NS $11.75
2532 Hitachi $ 7.65
2114 200nS (Hitachi) $ 2.25
2128-2, 2116, 4016 $ 8.25
6116LP 15ONS Hitachi .. . $10.50
TMS 4416 120NS 4Kx16 $ 9.50
Mc3470 $ 5.99
2003A $ 1.59

Japanese Parts Specialists
PARTS 100% GUARANTEED

Call for quantity price
OEM Enquiries Invited.

K7

CPU
Z80 $ 5.99
Z80A NEC $ 6.75
6502A 2MHz 6.99
6502 $ 6.50
6845 CRT Control-
ler(Hitachi) $10.99
6522 $ 6.99
6850 $ 4.99
8088 $32.95
8035 $11.00
8039 $12.50
8279 $ 9.00
8155 $11.50

800 Series for
IBM

8088D NEC $29.50
8237A-5 NEC $29.95
8253A-5 $16.00
8259A-2
8255A-5
8284A
8288D

$10.99
$15.95
$13.50
$19.00

UPD 765A ... $45.00
82C43C $11.00
82C53-5 $10.75
8243C $12.00

5Y. Floppy Disk Case (storage up to 150
diskettes) Lock included $29.95

1. YJE High Res non -glare Amber Monitor $169.00
2. 52 function numeric keyboard (electronic touch)

upper/lower case) $119.00

1.40-80 Column Switch
2. Colour R.F. Modulator
3. Joystick (Self -centering)

two adjustable controls

a) 128K RAM Card
b) 16K RAM Card
c) 80 Column Card
d) Disk Controller Card
e) ZBO Card
f) Communication Card
g) 40/80 Col. soft switch

$ 5.00
$15.00
$39.00

$225.00
$ 59.00
$ 79.00
$ 59.00
$ 60.00
$ 79.00
$ 19.95

Diskettes
Maxell MDI $ 33.50
Verbatim $ 33.50
SKC S/D $ 27.00
IBM Compatible
5-1/4 Slimline double sided
double density disk drive.
MODEL: Matsushita
JA551-2 $249.00
Mounting Hardware $ 6.99

Full Height Front Panel
(to above drive) $ 12.50

5-1/4 dd for Apple TM $299.00
Model JA550-2 Panasonic

Super 5 TEAC Drive
or Apple $289.00

Service Centre and Retail Outlet, 4051 Sheppard Avenue East (at Kenneqy), Agincourt, Ontario MIS 1S8 1416 298-3280

b
INTERNATIONAL LTD.

(416) 298.3280
Telex - 065-26150

Circle No. 18 on Reader Service Card

Mail Orders Send a certified cheque
or money order plus $3.00 for shipp-
ing and handling. For Special
Delivery, please add $1.00 extra. On-
tario residents add 7% P S T Visa &
Mastercard accepted.

HICKOK MX SERIES DMM's
World's Fastest Troubleshooters

MX333 $380.00
MX331 $273.00

Compact size, unique shape and
easy -to -read -from -almost -any -angle
sloped display facilitates use as a
hand held. bench top or belt mounted
instrument.

VARI-PITCH, audible signal on
MX333 provides instant indication of
the resistance. voltage or current
measured for quick and easy trouble-
shooting. The audible response is
instantaneous and proportional to
the reading.

 0.1% Basic Accuracy
 LCD Display In Unique

Wide Vue Case
 Uses Single 9V Battery
 Compact Size. Rugged

Construction
 Superior Overload

Protection
 Exclusive VARI-PITCH

Audible Output (MX333)
 Fast LOGI-TRAK Logic

Function (MX333)
 200 Range (MX333)

LOGI-TRAK function on MX333
combines the features of a high per-
formance logic probe and voltmeter in one
convenient function. Use any 10:1 high
frequency scupe probe to measure all
logic signals and DC voltages from 10mV
to 20V. Audible tone output identifies
logic Hi's. Lo's, pulses as narrow as 5
nsec as well as marginal and faulty logic
states and pulse trains.

Oat), ana F ST melon.. Chars. (VIsa) acconatan.
Ont. ma and Pia ui.t tax. Shipp., Extra.

raIROGERS electseek leotneaseets bd.

P 0 Box 310, 595 Mackenzie Avenue Units 1 & 2
Ajax, Ontario US 3C5. Tel (416) 663-4211

CONDENSED SPECIFICATIONS: MX331 and MX333
DC VOLTS (5 RANGES): 200mV to 1000V full scale.
RESOLUTION: 0.1mV. ACCURACY: ± 0.1% + 1 digit.
INPUT IMPEDANCE: 10MQ, OVERLOAD PROTECTION.
1000V DC or peak AC + up to 6kV transients all ranges,
AC VOLTS (5 RANGES): 200mV to 1000V full scale.
RESOLUTION: 0.1mV, ACCURACY: ± 1% + 2 digits, 45 Hz
to 1kHz. ± 5% + 5 digits to 5 kHz, INPUT IMPEDANCE:
10mQ, OVERLOAD PROTECTION: 1000V DC/750 RMS.
RESISTANCE (7 RANGES): 200 to 2OMQ full scale except no
200 range on MX331. RESOLUTION: 0.010 on MX333, 0.10
on MX331, ACCURACY: 0.1% + 1 digit except 0.2°/x on
2000, 1°/x on 20M52, and 3% on 209 ranges. OVERLOAD
PROTECTION: 500V DC on RMS all ranges plus 2A fuse on
200 range. TEST VOLTAGE: Low power, 0.25V max of
full scale.
DIODE TEST (1 RANGE): Measures forward voltage drop
across diode and transistor Junctions at 2mA nominal current.
ACIDC CURRENT 15 RANGES): 2mA to 10A kill scale,
RESOLUTION: 10A, ACCURACY: ± 1.2% + 1 digit DC.
± 2.5.4 + 1 digit AC. OVERLOAD PROTECTION: 250V a
2A all ranges except 10A, max 15A on 10A range.
VARI-PITCH (MX333 ONLY): Variable pitch proportionate to
reading, of I at open circuit. Increasing frequency as
resistance approaches "0" on ohms function. Increasing
frequency as input increases on volts and current functions.
RESPONSE: Instantaneous (less than 100 msec.)
LOGI-TRAK (MX333 ONLY): 0-20V range using Hickok SP -7
(not incl.) or other 10:1 scope probe. HI/LO INDICATION:
High or low audible tone. PULSE INDICATION: Audible
"chirp" plus lighted colon on display. MIN PULSE WIDTH:
5 nsec typical. MAX FREQUENCY: 80 MHz. ACCURACY:
± 0.25% + 1 digit + probe accuracy. INPUT IMPEDANCE:
10MQ, INPUT PROTECTION: 300V DC or RMS.
GENERAL: Dimensions: 2.2 x 6. 7 x 6 in. (5.6 x 17 015.2 cm);
Weight: 22 oz. 1.759): Power: 9V battery (incl.) or Hickok AC
adapter: Battery Life, 200 Hrs. typical: Temperature: 0.50°C
operating, -35 to + 60 °C storage. INCLUDES: Deluxe
safety test leads, battery. manual and belt clip.

ACCESSORIES

SP -7 10-1 Divider Probe for Logi-Trak Input $86.00
TP-20 (C or F) Temperature Probe $96.00
VP -40 40KV DC Probe (0 to 40K VDC) $85.00
CC -6 Deluxe Vinyl Carrying Case $26.50
RC -3 AC Adapter $16.50

Circle No. 19 on Reader Service Card ETI-AUGUST-1984-11



IMPORTER I DISTRIBUTOR I MANUFACTURER

PC 1 XT CASE
- 6 expansion slots for PC (8 FOR XT)
- Cut-outs for I/O and keyboard

connectors
- Full set of hardware includes board

mounting plates, card guides, stand-
offs and drive plates.

- Power supply cut-outs with fan hole.
Exact fit to our 100/130W power supply

FINGER FRIENDLY
KEYBOARD
- Uses German made cherry keyswitches
- Life time > 20 million operations
- Lighted indicators - Cap lock and

No. keys
- Finger homing

DOUBLE SIDED
DISK DRIVE
MASUSHITA JA -551.2
(same as Shugart SA455)
- Fully compatible with IBM PC/XT
- 500K unformatted, 320K/360K formatted
- Direct drive motor
- 10,000 hours MTBF

SWITCHING
POWER SUPPLY
Exact fit to our PC/XT case
MODEL RATING OUTPUT

+5V +12V -12V -5V
SPS-I100 100 W 10A 3.5A 0.5A 0.5A
SPS-I130 130 W 15A 4.5A 0.5A 0.5A

FLOPPY DISK
CONTROLLER
- Controls up to 4 51/4 floppy drives
- Software and hardware compatible

10 MB HARD DISK SUB SYSTEM
- 100% software compatible
- 10 MB formatted capacity
- Controller plug directly

on mother board
- BIOS on board is self -booting

- Cables & manual
- Disk formatted for

and accessed by DOS 2.0

Turn IBM pc or compatibles into an XT

8 Slots XT Compatible Mother Board
- Fully IBM PC/XT Compatible
- Supports PC DOS, MS DOS, and CP/M 86
- 256K of parity checked RAM
-8 expansion slots
- Double sided board 8-1/2" x 12" exact fit to our case.
We can supply you BARE PC BOARD. KITS AND FULLY FINISHED A&T BOARD.

OTHER ITEMS
- Complete PC / XT unit
- Bare circuit boards (mother board, monochrome

graphics, controller)
- 4164 ram chips
- NEC UPD 765 AC
IBM is a Registered trademark of IBM Canada Ltd.

OEM I DEALERS CALL US TODAY

Budgetron Inc.
1601 Matheson Blvd., Unit 3

Mississauga, Ontario L4W 1H9
Tel. (416) 624-7323

Telex 06-960172 BUDGETRON MSGA
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ETI READER OFFER

In researching our article on non-
industrial robotics in this issue of ETI,
we came across the Movit
Memocon Crawler MV -918 Kit
which will shortly become available
in Canada through dealers - at the
moment it is not on sale.

We had a lot of fun with it and
have made special arrangements
with the distributor to supply it

directly to readers at a special in-
troductory price prior to its launch
in early September. The price will
be $1 19.00, but we have arranged
a strictly -limited -time offer at $99.00
only for ETI readers using this
offer.

Fill out the coupon to get your
kit now. The kit portion is purely
mechanical - the electronics on the
circuit board are already built; it

takes from one to two hours to com-
plete.

The Robot is controlled through
a keyboard during the input stage;
you then disconnect the keyboard
and the Memocon Crawler dupli-
cates the programmed instructions.

The Movit Memocon Crawler Robot

Price after September 7th: $119.95

There are five modes: forward,
left, right, sound a "beeper", and
light an LED; a pause step can also
be built into the program. The robot
uses a sequence function static RAM
256 X 4 bit memory. The inputted
program repeats itself once it has
completed its routine. Up to 256
steps can be put in, each step
representing a preset motion for-
ward or a segment of a turn.

There are three wheels and two

ETI
Reader
Price $99.00

motors. The robot needs a 9V bat-
tery and two AA alkaline cells.

No instructions are given for
connection to a larger computer but
the operation and connections
should present few difficulties.

This special ETI Reader Offer
must close
will not be
and save
$23.

on September 7th and
extended. Order now
yourself a genuine

Yes. I'd like a Memocon Crawler and enclose payment of $99.00 plus $3.00
for shipping. Ontario Residents please add 7% PST.

Cheque or Money Order.
 Bill my Charge card: Visa, Mastercard, American Express.
Card No. Expiry date
Name
Address
City Province Post Code
Mail to: Robot Offer, Moorshead Publications, 25 Overlea Blvd., Suite 601,

Toronto, Ontario M4H 1B1
Please allow four weeks for delivery.

Offer Expires September 7th, 1984.
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Alignment by
Test Pattern

The Toronto control room at TV Ontario. Photos courtesy of Gord Kent, TV Ontario.

There's no need for a cross-
hatch generator if you can
receive TV Ontario; spend a
Saturday morning getting the set
in shape.

by James W. Essex

THE RAPID development of TV now has
authorities talking about stereo sound and
a separate additional channel for audio in
another language. This is okay for
language buffs, but all I wanted was a
good old-fashioned "cross -hatch" pat-
tern that would allow me to converge my
triad -type picture tube on an Electrohome
Chassis, vintage 1977, which I'd nurtured
since my retirement. When I had to
replace the picture tube recently, I was in
trouble. I got a picture all right, but one in
red, green and blue halos. The three guns
required converging all over again with
the new tube.

When I was with Electrohome, of
course they had their own "in-house"
convergence signal which included a
"cross -hatch" pattern alternating with a
"colour -bar" pattern. But they also had
their own "in-house" rules and only bona
fide repairs were allowed entrance. Even
when employed there, you couldn't have
taken a test generator home, although
most technicians would have liked to have
kept their own sets "up to snuff'. I recall
one foreman who attemped to get around
this by asking the local TV station outlet
to broadcast a "cross -hatch" to facilitate
his technicians' checking out of their own
sets at home. But all we received from the
TV station was a big yawn. After all, to
get good "whites" and no "halos", the
three guns have to cover off - exactly.
But without a "cross -hatch" pattern, it's
virtually impossible to get a good picture.
I valiantly tried "lining -up" the three
guns for the brief spell when a Tide com-
mercial was on, but all I got was T -I -D -E
in red, green and blue. I never did get my
washing white. What to do?

Then I remembered TV Ontario -
the Ontario Educational Authority. Why,
only recently they ran a complete course
in computers. Would they offer the same
help with TV?



As it turned out, Gord Kent, Super-
visor of Master Control for TVO, was
already thinking the same thing. Kent
wrote the following:

"For a long time, I have felt that
there might exist the need among our
viewers for this type of test signal, or at
least something other than colour bars. It
was your original letter forwarded to me
that gave me the needed 'push' to do
something about it.

Following the first transmission on
Saturday, January 14th, I arbitrarily
decided to continue the transmission on a
trial basis on Saturday mornings for an in-
definite period awaiting any feedback,
positive or negative, that might be forth-
coming. I assume that Saturday (and
possibly Sunday) would be the best day
for most handymen and part-time tech-
nicians."

Kent of course, was referring to the
help TVO already had given me when
Doug Hanley of the same genial TVO
staff, had already phoned me to "stand-
by" that first Saturday morning in now
distant January, in response to my call for
help. This was followed by another from
Dennis Roy, also with Master Control of
TVO, that a "cross -hatch" was being
transmitted for a half-hour beginning at 8
a.m., January 14th, 1984. I'm sure the
pattern has been helping hundreds like

myself since. This has been reinforced by
Kent's subsequent comments:

"As indicated above, I recognize that
the colour bar has limited usefulness to a
viewer or anyone not having a vectorscope
at his disposal. It certainly cannot be used
for convergence adjustment or linearity.
The colour bar has another disadvantage
too. If left on for an extended period, the
white chip will burn in, leaving a perma-
nent dark square on the screen. For that
reason, we transmit a 50% grey signal
during non -program hours since we have
a number of low power transmitters scat-
tered across the province which operate
24 -yours per day."

All of which means I don't get a
"burn" on my picture tube and I can now
converge to my heart's content. And while
it's true that those with TVs having
Trinitron picture tubes don't have to
worry (the convergence is integral with
each picture tube), there are many, many
triad picture tubes extant which need con-
vergence checks and/or converging.
Without TVO's test signal, you might
never have the opportunity to correct this.

Now, if you have any qualms about
why JR's cowboy hat has peculiar red,
green, or blue lines outlined on his other-
wise picture -white hat, you have only to
tune to TVO any Saturday morning at 8
a.m. to check it out. With judicious set -

The alignment cross -hatch test pattern.

tings of three knurled knobs on the con-
vergence board surrounding, the picture
tube, you too can make it all come out
right, and those big, bold "T -I -D -E" let-
ters in that ubiquitous commercial will
once more be "picture white". ETI

CATCH UP WITH
ELECTRONICS

TODAY
COMPLETE YOUR COLLECTION
OF ELECTRONICS TODAY
NOW. FILL OUT THE HANDY
COUPON AND MAIL WITH

YOUR PAYMENT TODAY.
See order form in this issue for
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Robotics:
Home and Educational

THE DEVELOPMENT of robots has its
roots in the Middle Ages, and is concur-
rent with the increase in man's ability to
manipulate things mechanically. The
greatest degree of sophistication, and the
area in which the greatest amount of work
and thought was placed, occurred in the
development of clocks - the intricacy of
their internal structures stretching
engineering abilities to their limits. After
all, to pick something up requires a high
degree of mechanical sophistication
(unless one is prepared to have it alter-
nately crushed by too much force or drop-
ped on one's toe from too little), an
engineering ability derived from a
knowledge of gears, torques and smooth
movements - knowledge predicated, at
least until recently, in the construction of
clocks.

Bits of History
But what actually is a 'robot'? In Gothic,
there is a word akin to robot which means
'inheritance', and in German, `to work'.
An old Slavic word, and near equivalent,
is `rabota'. In Czech and Polish 'robota'
means 'servitude' or 'forced labour'. It
was first used in its contemporary context
in 1921, in the title for the stage play
R.U.R. (Rossom's Universal Robots) by
the Czech playwright Karel Capek; the
play was a self-styled 'fantastic
melodrama' in which robots, constructed
without any feelings or soul ("God hasn't
the slightest notion of modern engineer-
ing") do all the world's work, wage all the
world's wars and finally rebel and destroy
their makers. After all, as the leader of the
robot rebels tells the General Manager of
the factory that produced him (it?), "You

They're no longer multi-
million dollar factory
machines; they're affor-
dable fun as prices fall and
flexibility rises.

by Roger Allan

are neither as strong nor as skillful as we
robots. I want to be master."

But despite the mere 60 -year age of
the word 'robot', and their technical basis
in watch and clock making, robots have
been cropping up in history for quite some
time. In about 375 BC Archytas of Taren-
turn built a robot bird which flew (or so he
records). De Automattis written by Hero
of Alexandria in the 2nd century BC, tells
of a theatre in which robot figures danced
at temple ceremonies. In the 1490s,
Leonardo da Vinci constructed a robotic
duck which walked and flapped its wings
(powered by a coiled spring - shades of
clocks). In 1750, Jacques de Vaucanson
constructed another duck robot. It stret-
ched, took grain from the hand, swallow-
ed and seemingly digested its food, leaving
deposits behind. Johan Nepomuk Mael-
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zel, in the early 1800s, built a robot or-
chestra of some seven instruments, for
which he commissioned Beethoven to
compose his Vittoria Symphony. Regret-
fully, Maelzel's other robot, this one a
robotic chess player, was taken on a grand
tour through Europe and North America
and turned out to be more circus carney
than robot. It was actually operated from
the inside by a hunchbacked Alsatian
dwarf named Schlumberger. But giving
credit where credit is due, Maelzel's
Panharmonium did work. There are many
other examples of descriptions of robots
in history. In the realm of mythology, the
first humans were robots formed out of
clay by the Titan Prometheus. In the
realm of literature, perhaps the most
noted example, courtesy of the fertile
mind of Mary Shelley, is Dr. Victor
Frankenstein's triumph in creating The
Monster.

Definitions
Technically therefore, a home robot can
be any one of a number of things: a device
to play music, flap its wings, pour drinks,
whatever. However, with the rise of
automated industry and a concomitant
rise in logic circuitry capabilities, robots
`took off' as it were, and in all sorts of
directions, so much so that it is difficult to
find a definition that can be agreed upon
(see 'Industrial Robots," ETI, Feb. 1982).
Its taking off was no longer dependent
upon the abilities
upon the rise of the nuclear industry (re-
quiring sophisticated manipulators to
work in hazardous environments), war
casualties (and the research into artificial
limbs), and the rise of the computer in-
dustry (logic processing). Putting them all
together, robots today are in a state of
"expectant euphoria" according to one
industry source, somewhat akin to the
first microcomputer introduced in 1976 -
a development without a stated purpose.
By this, one doesn't mean that the massive
robots employed in industry do not have a
purpose: spray painting car bodies, lifting
heavy objects out of furnaces, or even as
at the Fujitsu Farroke plant in Japan,
manufacturing other robots - quite ob-
viously they do. But rather, the smaller
robots, the ones one can find around the
home or schools or light industry, have a
purpose which is ill-defined and in a state
of flux.

Perhaps the best coalescence of the
problem (if it is a problem) is to repeat the
quote by Douglas Bonham, U.S. director
of educational applications for the Heath
Company during the introduction of the
HERO I robot. He stated that what they
are good for, other than to teach people
what robots can do, isn't really apparent,
but that, "we hope the backyard tinkerers
and inventors will come up with applica-
tions for it." In other words, it's similar

to the introduction of the home computer
offered to the electronic hobbyist market
without any definite use, but computers
have blossomed into a billion -dollar a year
industry with applications cropping up in
some of the unlikeliest places.

Such is the industry feeling about the
home robot. At the moment, it's really
only just 'fun', but the backyard tinkerers
and the industry as a whole are beginning
to find applications for it. Whether the in-
dustry takes off as did the microcom-
puter, remains to be seen, but the indica-
tions are that it very well may. The oft
repeated question, "But will they do win-
dows?" is rapidly becoming a question
that can be answered in the affirmative.

year), though it was only a year ago that
their industry spokespersons were projec-
ting that their manufacturers would not
be able to keep up with demand. And
what of the experimentalists of the
backyard variety, upon whose shoulders
rest the development of robotics applica-
tions around the house? Will they rise to
the occasion as did the microcomputer
hackers? One cannot say, other than that
the potential is there.

Lets' start at the bottom -of -the -line
machines, those just a fraction ahead of
wind-up clockwork toys. There are any
number of manufacturers, all extolling the
virtues and humour derived from their
machines. There are all sorts of models,

The MOVIT Line Tracer is similar in design to the crawler, but its main function in life is to
follow a black line with its infra -red sensing device.

The groundwork is in place. While
this author has been unable to locate any
true home robot manufacturers in
Canada, there are more than 100 com-
panies in the U.S. manufacturing com-
plete robots, robot kits, peripherals, vi-
sion systems, software languages and ad-
dendums (and they can do the vacuuming
- more later). There is a national
magazine (glossy, subscriptions high) en-
titled Robotics Age, which recently
published a sourcebook for educators and
experimentalists in robotics. The first In-
ternational Personal Robotics Conference
was held in Albuquerque, New Mexico,
two months ago, and had delegates from
around the world.

State Of The Industry
But what actually is the state of the in-
dustry, ranging from the minor to just shy
of the industrial grade machines? Is the
potential for a $2 billion a year industry in
home robots by 1990 fact or fiction? After
all, home computer companies, such as
Atari, Coleco, etc., have almost fallen flat
on their faces with the home microcom-
puters (Atari lost $560 million U.S. last

far too many to catalogue in an article of
this length. A few examples: perhaps the
best to start with are those manufactured
by the MOVIT company of Japan and
widely sold in Canada, primarily through
toy shops. They have eleven inexpensive
models all in kit form. An example is the
MOVIT Monkey MV -919 (assembled and
ready to run) or the MV -929K (in kit
form); Essentially cylindrical in shape,
with what looks like a miniature
elephant's trunk sticking up and out from
the front of the body (containing a
microphone at its end), with two plastic
arms reaching up and in. One ties a piece
of rope across the room and hangs the
device from it. Loudly crying "Move!" or
clapping one's hands results in the robot
beginning to swing itself along the line
hand over hand, just like a monkey. After
a while it stops. Its movements are via two
alternately moving gripper arms driven by
crank motions, while its control is via a
sound sensor which includes a condenser
microphone. Its power is via two 1.5 volt
"N" type batteries. Sophisticated? Not
really; it's more of a novelty than
anything else.
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Robotics
Slightly up the line is one manufac-

tured by the TOMY company, marketed
in Canada, which sells for about $20.
Called DING-BOT, it looks like a little
robot and is battery powered. It's a bit
more complex than the Monkey, in that it
moves forward until it encounters and ob-
ject. It then stops, turns it head from side
to side, chatters away with a chirping
sound, then turns right and goes off. Bat-
tery powered, it comes with its own 'map'
that only it can follow. A somewhat up-
market robot, also sold by TOMY is the
VER-BOT. Looking a bit like R2D2, it
possesses a memory with eight separate
functions. It is voice activated and can,
when activated this way, perform simple
tasks such as moving forward, stopping,
moving backward, retrieving an item via a
gripper arm, and smiling (with flashing
lights). While it cannot adjust to a chang-
ing environment, such as the DING-BOT,
it is reprogrammable via voice activation
while moving. In other words, the owner
is the brains, and the device is the slave,'
analogous to the industrial robots which
enter the hot cells in nuclear reactors; they
have to be told what to do and when they
are to do it.

An example of the top -of -the -line of
this sort of robot is the OMNI-BOT, also

manufactured by TOMY. Looking like a
largish version of the VER-BOT, it is
radio controlled, as well as being able to
repeat a series of commands. It can repeat
these programmed functions at a later
time through an on -board clock/tape
memory. It can speak or deliver messages
via an on -board computer and a tape
cassette, enabling it to carry on a dialogue
with humans and to carry items like slip-
pers, drinks and snacks. Real time pro-
gramming is possible via the radio control
hand held device. It retails for about $300
Canadian.

Essentially therefore, the first
category of home robots are really
nothing more than novelties. With the ex-
ception of the voice activation capability,
one could perform all of the tasks they are
capable of doing mechanically, utilizing
switches rather than PC boards and ICs.
As mentioned above, there are many of
them manufactured by numerous com-
panies, all primarily for the toy market.

Turtles
The next level of home robots come under
the general umbrella heading of turtles.
Generically, a turtle is simply an inverted
bowl shaped plexiglass housing, with three
wheels in a triangular configuration, the

two on either side being power driven,
usually by battery operated DC motors.
Again, there are a number of manufac-
turers and types (even MOVIT, mention-
ed above, markets several versions), but
they are a distinct progression towards
what is customarily considered a true
robot. Three examples:

The Line Tracer II, manufactured by
Stock Model Parts and part of the
MOVIT series, utilizes an infrared light
sensor to guide it along any drawn black
line pathway. A black felt -tipped marker
or cap, can be used to create the straight
or curved pathway, providing that the line
is at least 3/8 of an inch wide and is on
white paper or a white floor area. Sold in
kit form (retail $44.95 U.S) and taking
about 2 hours to build, the Line Tracer II
is primarily designed for school science
projects and introductory robotics courses
which teach how infrared sensors work.

A second example, also sold by Stock
Model Parts, is a programmable robot
controlled through a seven function
teaching pendant (one disconnects the
pendants after having entered the pro-
gram) or via a microcomputer having a
parallel interface. Called the Memocon
Crawler, and sold as a kit, the robot in-
cludes an on -board CMOS static RAM

MDM730
The MDM730 package is an extensive collection of utilities
and patches for this unspeakably powerful code. It includes
MDM730 itself, DOC files, M7LIB to change the phone
numbers, M7FNK to meddle with the macro function keys and
all the overlays we've been able to collect.

If you are interested in hacking yourself a version of this pro-
gram ... and are familiar with the nuances of 8080 code ...
here's a quick and easy way to get the code and the overlay
source.

Just
$19.95*

Available for Apple CP/M, Access Matrix, Kaypro II, Lobo max
80, Morrow Micro Decision, Olympia single and double, Super -
brain, Systel/Olympia, DEC VT -180, Nelma Persona,
Xerox/Cromemco, 3R Avatar, Casio FP -1000, Epson QX-10VD,
Attache, Micromate, Sanyo MBC 1000, Televideo, Zorba and on
eight inch single sided single density disks.
Please note the following things
Thing 1. This code is all in the public domain. The charges for
this package defer the cost of handling and postage.
Thing 2. If you are into hacking code you will freak when you
see this. We are unable to answer questions about how to get
this thing running .. . you're on your own.

Thing 3. Apple users are urged to check out the Apple MDM730
package offered elsewhere in this issue.

*Thing 4. $24.95 for Osborne, Olympia Single, Apple, Lobo,
Xerox/Chromemco and eight inch versions.

Moorshead Publications
Suite 601, 25 Overlea Blvd.,
Toronto, Ontario M4H 161.

Apple
Wordstar Fixer

Apples and Wordstar are not entirely friendly. Apple com-
patible systems equipped with Videx type eighty -column
cards do a number of unpleasant things to this popular
word processor. While there are simple cures for this... they
all involve some delicate code hacking.

The Fixer solves this problem. Place it on the same
disk as your copy of WS.COM, type FIXER and after a
suitable amount of disk noise, you will have APWS.COM
on there too. This version of Wordstar includes special pat-
ching and unhooking code which runs each time you boot
Wordstar, and makes your fruit behave as it should. It
releases the control K's, translates the left arrow key to a
delete character, and patches Unitron keyboards.

In additional all of this, the fixer allows you to set
some of the defaults of Wordstar which the MicroPro IN-
STALL Package doesn't really get to. All of these features
are menu driven in English for absolute non -technical
operation.

Fixed Wordstar will run in either 44K or 56K CP/M.
Only

$19.95
Ontario residents please add seven percent

Electronics Today Software
25 Overlea Boulvevard, Suite 601

Toronto, Ontario
M4H 1B1
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256X4 sequencer. If the teaching pendant
alone is used, a program can be entered to
the robot's memory for it to go forward,
right, left, pause, sound a buzzer, or light
up an LED lamp. It repeats the program
continuously.

A third example of a turtle is the AR-
MADILLO model EMR 1020 manufac-
tured by the Feedback Company. It
represents the middle ground between
robots as toys (above) and robots as
educational devices (though most
manufacturers insist that their robots, no
matter how simple in construction, repre-
sent an educational tool). This device re-
quires connection to a computer, either a
ZX81 (Timex Cinclair 1000), and AIM 65,
or similar. The ARMADILLO has LED
eyes that blink, and a beeper in two tones.
When directed by the computer, it will
press down a pen and 'draw' or chart its
programmed progress on paper. Under
computer control, it will run around for-
ward, backward and to the right or left.
Each of its three wheels is independently
controlled. The difference between this
turtle and those mentioned above is that
it's 'environmentally sensitive', that is,
touch sensors attached to the AR-
MADILLO's shell send data back to the
computer whenever the robot encounters
an object. The reprogrammed computer
then directs either evasive or exploratory

The Armover SSA 1040, an instructional
robotic arm designed for control by an external
computer.

action. Its interface with the computer
consists of four circuit blocks. The first is
address and address decoder operating on
the top ten address lines to produce an
output only for a certain bit -pattern cor-
responding to a particular address
(specifically, the ARMADILLO itself).
The control circuitry determines, in con-
junction with the output from the address
decoder, whether the computer is writing
data to the robot, or reading data from it.
The latch accepts data from the computer
at specific times and stores it until the next
time data is sent to the machine. The buf-
fer transmits data from the robot when
the computer is ready to accept it. As
such, the circuitry enable the robot to be
treated as a memory -mapped I/O device;
in other words, data can be sent to and
from the robot as if it were another
memory location in RAM or ROM.

Essentially, then, in the realm of
turtles there is a spectrum of capabilities,
ranging from glorified toys to devices that
are capable of interfacing with the en-
vironment and reacting to it. The major
drawback of this type of robot is that they
just move around the floor.

Adding Grippers
The next generic classification of home
robots runs the spectrum from near toys
to light industrial grade devices under the

umbrella title of 'grippers'. Grippers are
essentially arms which are analogous to
the human arm and hand; they can ex-
tend, twist, roll and grip through a variety
of axes and motions. There are at least a
dozen manufacturers of such devices in
North America, each manufacturer hav-
ing a variety of models. Only three will be
discussed here, along with an addendum.

An example of a bottom -of -the -line
device is a $44.95 item manufactured by
the Tandy Corporation (Radio Shack)
and called the Armatron Robot Arm. All
command functions are via two joysticks
that guide all of the robot arm motions.
The arm can be controlled to rotate left or
right, move up or down, and bend at the
elbow.The hand assembly can also be rais-
ed or lowered. Turning the joystick levers,
opens the grippers up to two inches for
girpping, picking up, moving and releas-
ing objects. It is provided with rubber -
coated pinchers for gripping. Essentially,
as a toy it can be used to play games (plac-
ing it alongside a chess set and having it
move the pieces, for instance) or as an
educational device to teach robotic arm
movements, what they entail and how to
think through motions.

Two examples of up -scale grippers,
from the many available, are taken from
the Feedback Company's product line.
The first is the ARMSORT Model PPR



Robotics
1030. It was designed to illustrate the
method of controlling stepper motors,
solenoids and other robotic functions by
using a properly programmed microcom-
puter. It comes with a magazine and a
variety of resistors. Under computer con-
trol, this device moves its end of arm tool
to the magazine and extracts a resistor.
The value of the resistor is measured, con-
verted to digital data and presented to the
computer. The control program allows the
the computer to search for up to 10
resistance values in preset tolerance
bands. Each specified value of a resistor
can be automatically placed in a predeter-
mined storage location. Out -of -range
resistors are rejected. When the magazine
is empty, the robot halts and requests fur-
ther instructions. It can continue to sort a
refilled magazine or print out a summary
of resistor sorts to date. Its 'personality
pack' contains a software cassette or
diskette, printout program (BASIC),
flowchart program, and interface card
and an interconnection lead to be placed
between the robot and the microcom-
puter. Linear and rotary movement are
provided through stepper motors, with
resolution of 48 steps per revolution. They
are geared to permit accurate positioning
of the gripper. The two -fingered gripper is
solenoid operated. When it picks up a
resistor out of the magazine, a constant
current circuit is completed. The voltage
drop across the resistor is measured. The
analogue value is converted to digital
form and presented to the external com-
puter.

The BASIC program attached to this
device is quite straightforward. The
ARMSORT introduces itself to the com-
puter screen with, "Hi! I am an intelligent
robot! I can perform a useful function by
sorting mixed resistors into a number of
stations in accordance with your instruc-
tions. My working resistance range has
been set to 0-750 ohms. Above 750 ohms I
make mistakes. First, drive my arm to the
magazine, using the keyboard."

The device then asks the operator to
select up to 10 stations, to select a choice
of resistor values, and to give the resistor
value and drive it to each station in turn.
Then when the robot fails to pick up a
resistor, it will request further instructions
and/or give a summary of those selected.

Another example of a gripper is also
taken from the FEEDBACK line, specifi-
cally the ARMOVER. It simulates full-
scale industrial robots via interfaces with
an Apple II (or clone). They simulate the
actual production situations through
waist rotation, shoulder bend, elbow
bend, wrist pitch and wrist roll. The 'in-
telligent' gripper senses if it is holding an
object or not, and can judge the size of an
object to within 1/6 of an inch. Through
parallel fingers, the versatility of the robot
is increased over that of pincer -grip

models lower down the model line. Low
force levels forgive operator error, unlike
full-scale industrial robots with which ac-
cidents can result in product damage. Its
movements are via tendon technology,
that is, the type of cable control used in
aircraft. It is an educational device, or for
the serious hobbyist. Another gripper arm
is the device Armdroid 1, from Valinco
Automation. It can be controlled by an
apple computer, and includes software.

In the range of grippers, one now
starts to bump into industrial production
devices, such as those manufactured by
the MACK Corporation in their B.A.S.E.
line of robots, and as such are beyond the
scope of this article.

Essentially, then, grippers are "set in
place" devices reminiscent of industrial
robots. They cannot move. Turtles move,
but cannot grip. It is in the combination
of these two generic types of capabilities
that the true home robot emerges. There
are not many such devices on the market
as yet, but two give a good indication of
what's available: Heathkit's HERO I and
RB Robot Corporation's RB5X.

HERO
HERO I has been around for a while, and
is perhaps the best known of such devices.
It comes either in a kit ($1779) or assembl-
ed ($3395). It is an intelligent, mobile
robot, incorporating the generic qualities
of the turtles with those of the grippers.
Reminiscent of R2D2, it stands about 20
inches tall, weighing in at 39 pounds. It is
self-contained, operating on an elec-
tromechanical control foundation. It is
controlled by its own on -board program-
mable computer and carries electronic
sensors to detect and qualify light (1 part
in 256, 30° angle), sound (resolution 1

part in 256, approximately omnidirec-
tional), range (pulsed ultrasonics, resolu-
tion 0.42 inches at maximum range of 8
feet, horizontal and vertical beam width
approximately 30°), motion (continuous
wave ultrasonics, sensitivity resolution of
a human at 15 feet), speech (synthesized
phoneme -based system, 64 phonemes and
time measurement. It moves on three
wheels, has a head that rotates, and an
arm with a gripper on the end which can
pick up an object weighing a maximum of
225 grams. Its microprocessor (4K
memory) is a 6808 which interfaces with
all sensors, on -board real-time clock, ex-
perimental circuit board and drive motor.
It is programmable through a hexadecimal
multi -function keyboard mounted in its
head, an external teaching pendant, or
through directions carried on a standard
cassette tape recorder pre-programmed
via a computer. The microprocessor has
seven operating modes: executive, utility,
program, repeat, manual, learn and sleep.
It therefore incorporates all the basic
systems found in contemporary industrial

robots, with the added ability of mobility.
While classed as an 'intelligent' robot, it
cannot in fact learn from its environment.

The top of the line device currently
being massed -manufactured is RB
Robots' RB5X which comes as close to
the lay persons' idea of what a home
robot can do.

RB5X
The RB5X stands about 23 inches high and
weighs in at 25 pounds. It can do
everything that the HERO I can do, and
then some. The 'then some' is'quite some'.

Its biggest difference (in part due to it
having a later design than the HERO I and
having a 64 K memory on -board as oppos-
ed to HERO's 4 K) is that it is the first of
the truly intelligent home robots. It learns
from its own experience, progressing from
simple random responses to an ability to
generalize about the features of its environ-
ment and to make predictions about its en-
vironment. For example, when the RB5X,
equipped with its standard sonar and tactile
sensors, encounters an object in its path for
the first time, it chooses from a table of
random responses - turn left, turn right,
whatever. When one of these responses
proves successful in allowing the RB5X to
continue moving, the robot stores that in-
formation in memory (either in RAM,

RB Robot Corporation's RB5X. This one will
vacuum your rug, put out your fire, fetch your
paper, and walk your dog, not to mention
countless other possibilities. It doesn't do win-
dows, though.
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Almost Free
Software
Volume II

Software
The second volume of our seethingly popular Almost Free Software is
now ready. We've trolled the corners of the world in a number of higher
order dimensions for this code. Whether you are interested in business
applications, games, programming or just playing with your computer,
you'll want volume two for your shelf. (Volume one is still available and
may be ordered at the address below:)

The disk includes:

RACQUEL Everyone should have one printer picture in their disk collec-
tion.

BISHOW The ultimate file typer, BISHOW version 3.1 will type squeez-
ed or unsqueezed files and allow you to type files which are in libraries
(see LU, below). However, it also pages in both directions, so if you miss
something, you can back up and see it again.
LU Every CP/M file takes up unnecessary overhead. If you want to store
lots of data in a small space, you'll want LU, the library utility. It permits any
number of individual files to be stored in one big file and cracked apart
again.

MORTGAGE This is a very fancy mortgage amortization program
which will produce a variety of amortization tables.

NSBASIC Large disk BASIC packages, such as MBASIC, are great .
and very expensive. This one, however, is free . . . and every bit as
powerful as many commercial programs. It's compatible with North Star
BASIC, so you'll have no problem finding a manual for it.

Z8OASM This is a complete assembler package which uses true Zilog Z80
mnemonics. It has a rich vocabulary of pseudo-ops and will allow you to
use the full power of your Z80 based machine . . . much of which can't be
handled by ASM or MAC.

VFILE Easily the ultimate disk utility, VFILE shows you a full screen
presentation of what's on your disk and allows you to mass move and
delete files using a two dimensional cursor. It has heaps of features, a
built-in help file and works extremely fast.

ROMAN This is a silly little program which figures out Roman numerals
for you. However, silly programs are so much fun . . .

CATCHUM If you like the fast pace and incredible realism of Pacman,
you'll go quietly insane over Catchum . . . which plays basically the same
game using ASCII characters. Watch little "C"'s gobble period while you
try to avoid the deadly "As" . . . it's a scream.

We can provide volume two of the Almost Free Software in a wide
variety of disk formats, to wit:

Access Matrix
Morrow Micro Decision
Superbrain
Xerox/Cromemco 
Epson QX-10VD
Sanyo MBC 1000
Nelma Persona

Kaypro H
Osborne Single'
Systel/Olympia
3R Avatar
Attache
Televideo

 Lobo Max -80
and double densities

DEC VT -180
Casio FP -1000
Micromate
Zorba

plus the popular Apple II + CP/M and eight inch SSSD formats.

single density formats regutre two disks. The package cost for these formats n $19.95

Only $16.95 ($19.95 for eight inch)

The Electronics Today Almost Free Software Offer CI
25 Overlea Boulevard, Suite 601

Toronto, Ontario
M4H 1B1

Fine print:
All of the software on the Almost Free Software volume 2 disk has been obtained from
public access bulletin boards and is believed to be in the public domain. The price of
this disk defers the cost of reproducing the software and mailing it plus the cost of the
medium ... the software itself is offered without charge.

Moorshead Publications warrants that the software provided will b. readable. If
defects in the medium prevent this. we will replace your disk. While we have made
every effort to ensure that these programs are debugged. we are unable to assist you
in adapting them for your application.



Model Railway
Switch Controller

This project employs a capacitive
discharge type power supply to
drive the solenoid actuators in
model railway turnout switchers.
An add-on indicator unit can be
used in conjunction with it to
show which way turnouts are swit-
ched at any time.

by Jonathan Scott

THE IDEA of using a capacitive
discharge supply to drive the solenoids in
model railway turnout switchers is not
new. Indeed, you can buy these at hobby
shops for $20 or so, if you are not inclined
to build one for yourself. However, this
project incorporates refinements you may
not have seen, along with a system of in-
dicating the state of turnouts modelled
after the fashion of the 'professional'
signal box lighted map.

The capacitive discharge supplies
bought 'over the counter', generally
charge a capacitor of one to two thousand
microfarads via a current limiting resistor
from a rectifier and an AC source. This is
quite adequate, but can be refined. If you
charge the capacitor from a constant cur-
rent source, it charges somewhat faster
and one can provide an 'unready' indica-
tion while it's charging. The little extra
speed one gains in charging is handy as
several switches often need to be changed
in a short space of time and one's fingers
dance from button to button when doing
so.

With either system, the current
limiting arrangement protects the
solenoids against burnout if the supply
happens to be accidentally connected in-
definitely. The simpler system almost in-
variably incinerates something if you get a
short somewhere.

The idea behind the capacitive
discharge method is simply that the switch
changes in the first hundred milliseconds
or so; any other power delivered is
wasted. The high momentary current
capability of a capacitor means that the
solenoid always moves quickly. When you
connect the charged capacitor to the
switch solenoid, it will deliver a very high
current which rapidly subsides to nothing
or, at worst, the charge current which can

Signal map. This shows a view of one of my
indicator LEDs installed.

be much less than the current required to
actuate the solenoid. Thus, the solenoid
remains cool even if connected (by some
accident or other) indefinitely, avoiding
burnout of the solenoid.

The outline of a capacitive discharge
supply is shown in Figure 1, along with the
outline of a 'remote point indicator', or
'remoter'.

The remoter is simply a 'memory' cir-
cuit which records which way the switch
was last changed. I used a simple flip-flop
for this. Two LEDs or lamps are used to
indicate the switch's condition. These may
be built into a signal map panel. This is
basically just a line diagram of a track
layout, or part thereof, with lights and
switches in the symbollic positions of the
actual switches on the track layout. Train
signal lights are also usually included on
the map along with train position sensors,
if used.

There is, of course, no need to have
remoters. They are purely conveniences,
rather than necessary functional items.
Remoters are primarily important if you
wish to have a layout which is as much like

JR- KISMIVITONS

Fig. 1 The controller indicators scheme.

signal maps with the switch pushbuttons and

the 'real' thing as possible. However, for
the few dollars or so extra cost each, they
add a very pleasing touch of realism.

You can have any number of turn-
outs in your layout and you'll only need
one capacitive discharge supply unit. The
one described can easily drive three turn-
outs simultaneously if you need to operate
some of them together. One remoter is
needed for each set of turnouts.

Construction
Construction is relatively brief. The only
part we can really cover here is the
assembly of the pc boards and with the
usual exhortation "assemble the boards
according to the overlays," it's nearly all
over!

There are two pc boards: the capaci-
tive discharge supply, and the other is for
remoters. Let us take the supply board
first. It is easiest to mount the diodes and
resistors first, then Q1 and ICI, followed
by the capacitors. Take care with the
orientation of the diodes and transistors
as well as Cl and C2. Note that Q1 and
IC1 should have heatsinks attached. You
can make these from a scrap of
aluminum; each heatsink should be at
least 25 sq. cm in area. They can be bolted
straight to the face of each device, but
don't forget to smear on thermal com-
pound first.

You may or may not wish to mount
the 'charging' LED (LED1) off the board;
such as on the front panel of your con-
troller, for example. This is a good idea if
other perople are using your layout, as it
helps them allow for the necessary delay
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Capacitors + tantalum

=4**iii

TO -92

electrolytic

a

LEDs

e

1 b

REMOTER

TO SOLENOID 1
 VE CONNECTION

01
RCM'S

R9
47k

CI
10001

GND

47k

LED1

GND

-REMOTERS PARTS LIST
Resistors
R1,R2 see text, circuit
R3,R4 see text, circuit
R5,R6 100k
R7,8,9,I0 47k

Capacitors
C1,C2 100n

FROM
+5Vr.

LED2

11

RR
47k

Semiconductors
LEDI TIL220Y yellow LED
LED2 TIL220G green LED
Q1,Q2 2N3904 or equiv.

Miscellaneous
pc board; hookup wire, etc.

02

7844 +vs voltage reg.

TO SOLENOID 1
+VE CONNECTION

 5 V.8.12

LED2

U2
BC549

between switching operation of about half
a second or so. Make sure you wire in
LED1 the right way around.

The remoter board is quite straight-
forward. Best way to tackle this one is to
mount the resistors and capacitors first.
Then mount the two transistors making
sure you get them the right way around.
Finally, mount the two LEDs. Leave their
leads long as the board can actually 'hang'
from them. Alternatively, the LEDs may
be mounted off the board and the board
mounted somewhere conveniently nearby.

I secured my board to the underside
of the model railway baseboard with
staples from a staple gun holding down
the wires to and from the units. The
capacitive discharge supply was actually
mounted at right angles to the baseboard.
The remoters were held flat on the
baseboard by stapling the wires fairly

RIO
47k

TO SOLENOID 2
+VE CONNECTION

R1. R2 I13. R4
FOR +5 V 1SOR 22k
FOR .0 V 330R 33k
FOR . t2 V 560R 47k

TO SOLENOID 2

C2
.VE CONNECTION

100n

diodes

14-18 Vac

IN 01
05

IC1 U Q 1C:11-

INPUT

14-15 Von

LED1

FLAT GND TO INDICATORS

D6

OUT + 111111

C2

+5V +VE
TO INDICATORS SOLENOIDS

VIA PUSHBUTTON

C.°0
etii5i0b 00

25 V

close to the pc board. This arrangement
has proved entirely satisfactory.

Trying Out
The supply board can be tried out first.
Hook up the input to an AC source of
between 14 and 18 volts. On switch -on,
LED1 should light, then extinguish about
a second later. If not, check that it's con-
nected the right way around. If that's OK,
check that you're getting about 1'h times
the AC input voltage across Cl (between
20 and 25 V DC or so should appear
across it). If not, switch off and check the
diodes DI to D4 are all correctly oriented.
Correct any faults as you go. When
you've got LED! to light on switch -on,
then check that the output of ICI is + 5 V.
Measure the voltage across C2. It should
be equal, or nearly so, to the voltage on
Q1. If LED1 won't go out, or there's less
than one volt across C2, odds are you've
got D6 the wrong way round.

Temporarily hook up the supply to a
switch solenoid and see that it operates as
expected.

You can check out the remoter(s) by
temporarily connecting it to the + 5 V

1

R1 01
2R7 130140 D

R2
Ik2

C2
3300u
25V

CAPACITOR DISCHARGE
SWITCHER

CONTROLLER
BUTTONS

MOTOR
.tVGROUND RETURNS

5V SUPPLY TO REMOTE
INDICATOR BOARDS

C3 (SEE TEXT)
10u
TANT

MORE TANTALUMS WILL BE NEEDED IF WIRES ARE
LONG. THEY SHOULD BE MOUNTED AT THE REMOTEHS

OUT

-SUPPLY PARTS LIST
Resistors (all 1/2W, 5%)
R1 2R7
R2 1k2

Capacitors
CI
C2
C3

1000u/25 V electro.
3300u/25 V axial electro.
10u/6 V cant.

Semiconductors
DI -D6 1N4001/2/3/4 etc.
LED1 TIL22OR red LED or equiv.
ICI 7805

Q1 IA 50 V PNP, 2N4920 or
equiv.

Miscellaneous
pc board; hookup wire, etc.

from the supply board. One or other of
the LEDs will light. Say, LED2 on the
remoter lights. Connect the 'SOLENOID
1' input momentarily to the positive ter-
minal of C2 on the supply, LED1 should
light and LED2 should extinguish. If not,
check transistor and LED orientations. If
this works, then temporarily connect the
'SOLENOID 2' input to the positive ter-
minal of C2 and the LEDs should swap
over.

When wiring in the remoters, it may
be necessary to add some extra supply
bypassing to prevent random toggling of
the LED indicators. Add a tantalum with
a value between 4u7 and 10u. You'll need
one of these per extra metre of cable
length if the cable is a metre long or more.

Wiring Multiple Switches
Invariably, you will want to install mul-
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Model Railway Switch Controller

tiple sets of switches, some of which
operate alone, some of which may need to
operate together. There are two wiring op-
tions which exist and which may prove
useful if you have not seen them before.

It often happens that two switches
will always need to be switched together.
These can be wired directly in parallel and
operated by only two pushbuttons. The
capacitive discharge supply described,
should drive such an arrangement easily,
without the need to increase the value of
the discharge capacitor (C2). The 3300u
capacitor specified would easily and
reliably operate three parallel switches in
my layout. If you need to drive more, then
the capacitor's value can be increased (try
4700u). Conversely, you can decrease the
capacitor's value if you find your
solenoids are light ones and/or don't have
parallel operated switches. Don't forget
that if you increase the capacitor's value,
you'll increase the charging time. If you
decrease it, charging time speeds up.

Sometimes there is a need to have one
set of switches 'slaved' from another, but
have the first set operated independently
also. This is readily achieved by the inclu-
sion of some simple diode logic. A diode
with its anode connected to one solenoid
and its cathode connected to another, will
leave the first turnout unaffected by the

HIGH SWITCHES SET THIS WAY

OUTPUT TO
FURTHER
SWITCHES

I SINGLE SWITCH SET
COUPLED TO REMOTE
SWITCH SET

HOW IT WORKS

There are two distinct parts to the project:
the first is a capacitor discharge supply used
to operate the switch solenoids, the second
is a remote indicator unit.

The capacitor discharge supply unit
charges a capacitor which is then discharg-
ed into the switch solenoid, which then
operates the switches. This unit is capable
of changing one switch every half second or
so, and can power a larger number of swit-
ches together.

The remote indicator unit, or
'remoter', has the job of 'remembering'
which way the switch set was last switched
and indicates the direction with a pair of
LEDs mounted as part of a signal map.

Consider the capacitor discharge unit.
Diodes DI -D4 rectify the 14-18 volt AC in-
put to provide a DC supply capacitor CI
smooths this for ICI, which regulates the
voltage supply for the remoters. Up to fif-
teen remoters can be run off the output of
IC I.

Transistor Q1 and surrounding com-
ponents form a current source which
charges C2 via D5. LED1 forms the voltage
reference and doubles as an indicator which
illuminates for the time when the capacitor
is being recharged after use. Diode D5
prevents reverse biasing of the transistor
when C2 is charged and Cl is below the
peak input voltage value.

Using a current source for the charging
element, removes the need for a large series
resistor and speeds up recharging as well as
making the system short-circuit proof.

Diode D6 is a "freewheel" diode
which prevents possible reversing of the
polarization of C2 by the flyback voltage of
a solenoid.

When a button is pressed, making a
connection from the output of the unit to a
solenoid, C2 discharges into the coil,

changing the switch. After C2 is discharg-
ed, the only current flowing through the
coil is the recharge current of about 375
mA. When the button isolates the solenoid,
the current is free to charge C2, which takes
about a quarter of a second. When C2
reaches the input voltage, Q1 saturates,
LED1 goes out, and the unit is ready to
operate again.

The 375 mA charging current is insuf-
ficient to harm a solenoid if it is left con-
nected for any reason. As the controller can
withstand indefinite shorting itself, the
whole system is protected against abuse and
failure of switches, etc.

Each remoter consists of an R/S type
flip-flop formed by two transistors.
Assume initially that Q1 is on, and Q2 off.
The collector current of Q1, via RI, il-
luminates LED1, and the saturation collec-
tor voltage of Q1 ensures that Q2 remains
off.

When a solenoid is activated by the
discharge of the capacitor, a large voltage
spike appears across it. Suppose that the
voltage across the coil appears on RIO.
Capacitor C2 filters out brief induced
spikes, so that no signal other than the cor-
rect one can affect the circuit. When the
longer duration discharge pulses appear on
RIO, some current reaches the base of Q2,
turning it on. This turns on LED2 via R2
and removes the base drive from Q1, and it
turns off. Thus LED1 goes out, and the col-
lector voltage on Q1 keeps Q2 turned on via
R3. The reverse operation occurs when a
pulse appears on R9.

Transistors are used rather than an IC
as they have a higher output drive, are less
intolerant of supply voltages, and ICs nor-
mally have more than one flip-flop in each
package and you waste the rest.

2 DUAL SWITCH SET
(ALWAYS SWITCHED)
TOGETHER COUPLED TO REMOTE
SWITCH SET

A -__-1
I.

A.
.11. I SWITCHED TO MATCH THIS

3 TO SWITCHES WHICH MAY BE

SW TCH SET BUT MAY BE SWITCHED
INDEPENDENTLY

Fig. 2. Showing the three fundamental schemes
for wiring switches.

second when switched, but will ensure
that when the first is switched, the second
also operates. This can be implemented
with ordinary silicon rectifier diodes such
as EM401s, 1N4001s, etc.

The various wiring arrangements are
illustrated in Figure 2.

Logic Output
One advantage of remoters is that they
can output the state of a switch set as logic
levels for feeding into a digital system or
computer. Astute readers will have notic-
ed a certain provision in these model
railway projects for a computer interface.
The collectors of the transistors in each
remoter circuit give a 'low' voltage when
the respective side is that one carrying the
traffic. For a 5 V supply, the levels are
TTL. This is the main reason that the

remoters are run from a carefully
regulated supply, apart from a desire to
keep LED illumination level fairly cons-
tant. For those needing CMOS or other
levels, the resistor values for 8 V and 12 V
supplies are shown on the diagrams. (R1-2
and R3-4 will vary.)

Coupled with position sensing
systems, the remoters can allow a simple
anticrash logic system to be hardware im-
plemented! ETI
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Electronics Today helped
Eugen Hutka build his business.

Eugen Hutka, President of Exceltronix Components and Computing Limited and
its subsidiaries, learned early in his business career that advertising can deliver
sales and profits. "The selection of the publication is, however, the key.", says
Mr. Hutka.

Electronics Today was the publication chosen as the base of Mr. Hutka's
marketing plan when his company was launched and, "it has delivered from my
first half page insertion, to now when I contract for thirty-six pages annually and
also use Electronics Today for two catalogues, spring and fall."

In addition, Mr. Hutka tested Computing Now!, a sister publication to Elec-
tronics Today, when it was launched in April, 1983. The result in sales and pro-
fits was immediate and Exceltronix advertising in Computing Now! now mat-
ches the intensity in Electronics Today.

This tells you a great deal about all Moorshead Publications and their
readers. Clearly, the readers are dedicated microcomputer users for both per-
sonal and business use who read advertising and use it to buy the products they
need. Next month is the month you and your company should take advantage of
this as Mr. Hutka has. It can help you build your business as well.

Let our Account Executive show you how Electronics Today can deliver for
your company.

Elea:Ionics
y Can help build your business as well.

INTELT T IONAL

For Advertising Information Call (416) 423-3262 In Quebec (514) 735-5191



Acorn BBC Review

From far across the water comes the ultimate
6502 machine. Believe it or not, it's not Apple

compatible. Anthony DeBoer takes a look.

1411191**11.1.1111,

FROM THE foggy isles that brought us
the Queen, the Beatles, and the ZX-81,
not to mention the language most of us
speak, comes the computer we're review-
ing this month. Like the Multitech com-
puter that came from a sunny island
halfway around the other side of the
world for the June review, it also uses a
6502, but unlike it, the Acorn BBC
microcomputer bears no further
resemblance to the Apple.

Like Ontario's Cemcorp Icon (a.k.a.
the Bionic Beaver), the BBC micro was
designed as an educational machine. The
British Broadcasting Corporation (BBC)
decided they wanted a machine to use as
part of an educational television show
they were doing, called "Making the Most
of Your Micro". Meanwhile, Acorn
Computers was working on a successor to
their Atom microcomputer, a fairly
popular machine in Britain that never

really took off in the Canadian market.
Eventually, the two lines of effort became
one, and the Acorn BBC micro was born.
The computer has since been phenomenal-
ly successful in the British market, and is
now available in Canada.

Hardware
Internally, the BBC consists of a 2 MHz
6502 (twice the speed your ordinary
garden variety 6502 runs at) addressing
32k of RAM and somewhat more than
32k of ROM. The upper 16k of ROM con-
tains the "Machine Operating System" -
all on one chip - which does all the I/O
and selects one of up to four other such
chips to occupy the other half of ROM
space. BASIC occupies one such ROM,
leaving the other sockets free for things
like the disk operating system and the
word processor ROM.

Externally, the machine consists
mainly of a flat box with a keyboard on
the front upper part, as pictured in the
photos accompanying the article. The
back side has, besides the usual power
cord and switch, video connectors for
your choice of monitor, modulated RF, or
RGB signals, along with connectors for
cassette, analog input, RS423 (which is
similar to good old RS232), and Econet (a
network system Acorn offers). The re-
maining connections are on the bottom of
the machine, a rather unusual place for
this kind of thing, although this apparent-
ly puts them along the front edge of the
main printed circuit board. They include
the connector for the disk drives, a user
port, a printer port, a "1 MHz bus", and
another one marked "tube", which we'll
get to later.

The keyboard on the BBC, while hav-
ing a feel to it that is quite unlike anything
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but the earlier Atom keyboard, is still
quite usable. It has real keys that go up
and down properly, unlike the other ma-
jor British micro, which shall at this point
go unnamed. What more could you ask
for?

The keyboard generates the full
ASCII set, with the exception that the
reversed quote (CHR$(96)) comes out as a
British pound sign. In addition, there are
ten programmable function keys, giving
30 possible codes depending on the shift
and control keys. There are also four ar-
row keys and both a regular caps lock key
and a shift lock key.

The disk drives that came with the
computer were double -sided 80 -track
machines, storing a reputed 400k per disk.
Despite the high capacity, they gave no
trouble at all. The cable connecting the
drives to the computer was a fairly heavy
beast, being ribbon cable in a copper mesh
interference shield encased in heavy-duty
vinyl.

Looking at it
The BBC's graphics compare quite well
with those of the much more expensive
IBM compatibles, both in resolution and,
more surprisingly, in drawing speed. For a
humble 6502, it certainly moves like greas-
ed icecubes on a hot summer's day. In the
highest resolution mode, there are 640 by
200 pixels (and/or 80 by 25 characters of
text), although only monochrome is of-
fered in this mode. That is, you can select
one of the machine's sixteen basic colours
for the background and another for the
foreground. The first eight are the basic
black, white, red, blue, green, yellow,
cyan, and magenta, while the other eight
are various flashing pairs of these colours.
You can, for example, set things up so
that the screen will flash back and forth
between green letters on a red screen and
magenta letters on a cyan screen. They
flash back and forth ad nauseum, or at
least until your eyes give up trying to
watch them and fall from their sockets to
the floor.

The most colourful mode offers all
sixteen colours, but at only 160 by 200
resolution. A bit grainy, but it has
possibilities. Since the sixteen display col-
ours are not tied one-to-one to the sixteen
actual colours, you can do some really
neat pseudo -animation here. For exam-
ple, you can declare all sixteen colours to
be black, and then draw something.
Nothing will appear until you selectively
tell colours that they're visible. Since
declaring a colour takes only a tiny frac-
tion of the time it takes to actually draw
something, you can make things appear,
disappear, reappear, or seem to move very
quickly.

One nice feature is that the BBC uses
standard graphics coordinates. In all
modes, the screen appears to your pro-

gram to be the same size. Coordinates go
from 0,0 at the lower left-hand corner to
1279,799 at the upper right, regardless of
how many pixels there actually are.
Rounding off to the actual coordinates is
done internally. This means that if you
write a program to work in one graphics
mode, you don't have to rewrite it to work
in another one.

Another nice feature is that text and
graphics can be mixed freely, since the
character generator plots the characters
directly on the graphics screen. Anyone
who's ever tried labelling a graph on an
Apple or similar machine will appreciate
this.

At this point, maybe the reason why
the BBC does graphics as quickly as a
much more powerful 16 -bit IBM should
be explained. Even though an 8088 is
faster than a 6502 ten times out of ten, the
software being run can make a world of
difference. IBM BASIC, to do solid col-
oured areas, uses a PAINT statement.
You outline the area you want and then
PAINT it. Flexible though this is, it re-
quires masses of CPU power to examine
each point, find your outline, and stay
within the lines. The BBC, on the other
hand, uses a much simpler triangle
routine. You feed it three points, and the
triangle thus defined gets coloured in.

Two triangles give you a square or a rec-
tangle, and a number of "pie slices" will
give you a circle.

There's only one complaint to be
made about the BBC's colour graphics
capability. You'd expect this machine, the
epitome of all British hardware, to hold
strongly to the Queen's English in its
choice of BASIC keywords. Yet it has, for
the purpose of setting text colours, a
COLOR statement. Yes, you heard it
right - the "U" is missing. Must be a
Yankee on the design team.

Bells and Whistles
Among the high-tech hardware the BBC
mounts under its plastic exterior is a
speech synthesizer. Yes, the machine can
talk to you. Although it limits you to the
206 words in its ROM (unless you can

figure out the instructions on how to code
your own words), you can be quite
creative with what you have. Video games
can say things like "INTRUDER
ALERT", "GO LEFT", and "GET OFF
THE MACHINE". The choice of words
is rather interesting, including
"QUEBEC" but not "ONTARIO". Eh
bien, but you can still accomplish things
here.

To the left of the keyboard is a little
plastic plate which, when pried up, reveals
a pair of sockets. Rumour has it that what
goes here are extra ROM cartridges for the
speech synthesizer, giving it a larger
vocabulary.

More conventional sound synthesis is
also included. Although the hardware
itself looks very similar to the Com-
modore 64's sound chip, with three music
channels and one effects channel, the
BASIC interface is vastly different. On
the 64, you use masses of utterly incom-
prehensible POKEs to make sound. The
BBC has a SOUND statement in BASIC
to cause sound and an ENVELOPE state-
ment to manipulate the sound envelope.
This seems much more civilized.

BASICally Better
The BBC's BASIC is another of the
BBC's features that set it well apart from
the competition. Many of the best
features of the Atom's BASIC - that

wild, wonderful, non -Microsoft language
- have been retained, but this new
BASIC is much more like the standard
versions of BASIC most North American
programmers are used to. It's still
non -Microsoft, but in many ways it's bet-
ter.

The big feature is proper functions
and procedures. No more of bad old
BASIC, where you would write a routine
to GOSUB, and then have to remember
the line number (heaven help you if you
renumber the program...) and be sure the
variables you used in the subroutine
didn't cause any problems with the rest of
the program. Instead, the procedure gets a
proper name, and the variables you use in
it can be local, completely separate from
the rest of the program. For example:
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10 MODE 0
20 PROCsquare(640,400,300)
30 FOR X =100 TO 200
40 PROCsquare(600,400,X)
50 NEXT:END
100 DEF PROCsquare(X,Y,R)
110 MOVE X-R,Y-R
120 DRAW X-R,Y + R
130 DRAW X + R,Y + R
140 DRAW X + R,Y-R
150 DRAW X-R,Y-R
150 ENDPROC

As you can see, this makes program-
ming a whole lot easier and more struc-
tured. The variable X in the main pro-
gram is completely separate from the X in
the procedure. Functions can be similarly
defined, with multiple lines including IFs
and so on.

This procedure capability, together
with REPEAT ... UNTIL and IF ...
THEN ... ELSE, makes BBC BASIC a
structured language. You can write pro-
grams having a clear and logical flow of
execution, with the subroutines properly
isolated from each other and from the
main program.

This BASIC has other neat tricks,
too. There's an EVAL function that
evaluates expressions. For example, if A$
were equal to "2 + 2", then EVAL(A$)
would return 4. EVAL("COS(PI)")
comes back as negative one. You can even
use program variables as part of an ex-
pression for EVAL. If X is 7 and A$ is
"X"X", then EVAL(A$) comes back as
49.

The inline 6502 assembler that set the
Atom apart is back in an improved ver-
sion in the BBC. What this lets you do is
write 6502 microprocessor code in the
middle of your BASIC programs. Most
programmers won't need this at all, but it
does let you write code that runs at the
speed of the machine (typically a hundred
or so times faster than BASIC) or that
does obscure things deep in the machine's
internals. Most BASIC -based micros
make it difficult to do machine code at all,
or if they do allow it, they make it difficult
to write and assemble the code, but the
BBC makes 6502 code accessible and
almost easy to use. It's still not for begin-
ners, but it's a big step in the right direc-
tion.

The BBC employs a unique program
statement editing system. When you use
the arrow keys on the keyboard, a second
cursor appears. You move this to the
statement you want to edit, and then use
the COPY key to copy characters from
there. The copied characters, along with
any others you might hit, appear back at
the main cursor. The system, while a bit
strange at first, actually does work quite
well.

Another way in which this BASIC
differs from almost every other BASIC on

the planet is in what it says when it doesn't
understand what you're typing in. Most
others say "Syntax error", which is
obstruse and technical, but this one is
much more direct and to the point. It says
"Mistake". You can save face and blame
the computer when you get a syntax error,
but it's hard to do anything but admit you
were wrong when the computer cheerfully
accuses you of keying in garbage.

*WORD
Typing the WORD command into the
computer gets you into the BBC's on-
board word processor. There's nothing to
load in from the disk; just type in the
command and bang, the computer swit-
ches ROM chips and you're into word
processing. Considering how long a pro-
gram like WordStar can take to load, this
is a real advantage.

Once you're going, you can pull in
files off the disk, edit, reformat, type stuff
in, print, save things, and so on. The
escape key pops back and forth between
command mode, where you can key in
commands, and editing mode, which lets
you type in and edit text. The function
keys, together with shift and control, are
used to do things like move blocks, refor-
mat, etc. It is a very good word processor,
easily adapted to by anyone used to
WordStar or a similar system, or easily
learned.

CP/M
Part of the BBC's design is that it can
mount a second microprocessor via a con-
nector on the bottom of the computer
called "the tube". In this configuration,
the second processor runs whatever
language you're using while the 6502 in
the computer handles I/O.

The first choice offered for a second
processor is a second 6502 with 64k of

RAM, which makes the computer faster
and capable of handling more data,
especially since you no longer need to
share the computer's memory with the
screen graphics area.

Second is a Z-80, again with 64k,
with which one can run CP/M on one's
machine. Acorn claims that a BBC runn-
ing CP/M is better than a more conven-
tional CP/M machine, since I/O is all
handled by the 6502 in the main machine,
leaving more time and memory space to
the Z-80.

Third is a 16 -bit National Semicon-
ductor 16032 chip with up to 16
megabytes of RAM. This might not be
enough to knock Cray out of business,
but it is probably more than enough com-
puter for any expansion needs.

Software
The introductory disk that comes with the
computer includes, besides the disk for-
matting program and a verify routine, a
series of demo programs and games.
There's one that draws a desert island and
then animates the waves in the ocean
around it. There's also a sketch program
that lets you make simple drawings. And
then there's Mars Lander. You can try to
land your lander gently, as the rules call
for, or you can play by the Computing
Now! rules, which involve attaining the
greatest possible velocity prior to impact.
The record so far is well over a kilometre
per second.

The BBC started out as an educa-
tional computer, however, and an educa-
tional computer needs educational soft-
ware. Unto this end, Acorn markets a line
of such software. The titles we got to
review with the machine included Gas Dif-
fusion, Gas Laws, Speed, Density,
Gravitational Fields, and Venn Diagrams.
Each comes in a plastic case, with a book
and a disk inside.
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Learn robotics and
industrial control as
you build this
New NRI home training prepares you 4:16
for a rewarding career in Americas
newest high-technology field.

The wave of the future is here. Already, advanced robotic systems are producing
everything from precision electronic circuits to automobiles and giant locomotives.
By 1990, over 100,000 "smart" robots will be in use.
Over 25,000 New Jobs

Keeping this robot army running calls for well -trained technicians . . . people who
understand advanced systems and controls. By the end of the decade, conservative
estimates call for more than 25,000 new technical jobs. These are the kind of careers
that pay $25,000 to $35,000 a year right now. And as demand continues to grow,
salaries have no place to go but up!
Build Your Own Robot As You Train at Home

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

You need no experience, no special education. NRI starts you at the
beginning, takes you in easy -to -follow, bite -size lessons from basic electronics
right on through key subjects like instrumentation, digital and computer
controls, servomotors and feedback systems, fluidics, lasers, and
optoelectronics. And it's all reinforced with practical, hands-on experience to
give you a priceless confidence as you build a programmable, mobile robot.
Program Arm and Body Movement, Even Speech

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

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

You'll learn how your completely self -powered robot interacts

* .-

You get and keep Hero 1 robot with gripper arm and
speech synthesizer. NRI Discovery Lab for electronic
experimentation, professional multimeter with 31/2 -
digit LCD readout, 51 fast -track training lessons.

ailliattfimhic

with its environ-
ment to sense light,

sound, and motion.
You program it to travel

over a set course, avoid
obstacles using its sonar
ranging capability. Program
in complex arm and body

movements using its special
teaching pendant. Build a

wireless remote control device
demonstrating independent robot

control in hazardous environments.
You'll even learn to synthesize

speech using the top -mounted
hexadecimal keyboard.

Training to Build a Career On
NRI training uniquely incorporates

hands-on building experience to reinforce
your learning on a real -world basis. You get

professional instruments, including a digital
multimeter you'll use in experiments and dem-

onstrations, use later in your work. And you get the
exclusive NRI Discovery Lab®, where you examine

and prove out theory from basic electrical concepts to
the most advanced solid-state digital electronics and

microprocessor technology. Devised by an experienced
team of engineers and educators, your experiments,

demonstrations, and equipment are carefully integrated
with 51 clear and concise lessons to give you complete

confidence as you progress. Step-by-step, NRI takes you from
the beginning, through today, and into an amazing tomorrow.
Send for Free Catalog Now

Send for NRI's big free catalog describing Robotics and
Industrial Control plus over a dozen other high-technology

courses. You'll see all the equipment you get in detail, get complete
descriptions of every lesson, find out more about career

opportunities for trained technicians. There's no cost or obligation, so
send today. Your action today could mean your future tomorrow.

NRI SCHOOLS
I McGraw-Hill Continuing

111 FA r Education Center
330 Progress Avenue

en I Scarborough, Ontario M1P 2Z5
or telephone 416-293-8787

WE'LL GIVE YOU TOMORROW.

"M.
.1111b
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There is quite a difference between
the elementary and the secondary level
software. Taking the Density package as
an example, it uses bright colours and
large letters to attract the children's atten-
tion. One gets to play a game against the
computer involving the guessing of den-
sities for a number of common sub-
stances. At the end, after telling you who
got the best score so far, it says to "Tell
your teacher you have finished".

The highschool level software is
much more highbrow, being command
driven rather than prompted along, allow-
ing you to set up problems and watch
them get solved, graph the results, and so
on.

For some reason only the elementary
level programs were protected, having a
character embedded in the first filename
on the disk that disables the video driver,
preventing you from seeing what was on
the disk. Break and Escape didn't work
either. Is this supposed to say something
about the state of the educational soft-
ware market and the illegal copying
therein? Are highschool teachers more
honest than elementary school teachers?
Maybe it's just that the different packages
were written by different people, some of
whom were more trusting than others.

Conclusions
The BBC is a very impressive computer,
having excellent graphics and BASIC,
along with all the features you could ask
for. Over in Britain, it's allegedly selling
at four hundred pounds for the basic
machine, although once it gets to Canada
the price finds its way into the vicinity of
fourteen hundred dollars. This may be a
bit steep, but computers generally tend to
come down in price after their introduc-
tion. Even so, it is easily the most im-
pressive computer to come across this
reviewer's desk to date. Highly recom-
mended.

Quick Reference
Mfg: Acorn
CPU: 6502
RAM: 32k
Screen 80 x 25
Graphics: 640 x 200
Colours: 8

Sound: Yes
Video: RGB
Price: $1495

$1495 for dual drives.

Acorn Computers Corp., 14
borough Rd., Guelph, Ont.
837-2022.

Wood -
(519)
ETI

AUDIOVISION
COMPUTINGIELECTRONICS

MAIL ORDER: Certified cheque, money order, VISA or Master Card
plus 5% delivery charge. Ontario residents add 7% P.S.T. We send
Canada Post, or Purolator freight collect.

SPECIAL
PACKAGES

SALE

6502 COMPUTER SYSTEMS

90 DAY
WARRANTY

ortvassawm imp

PACKAGE 1: $949.00 PACKAGE 2: $1,550.00
 64K Computer with Multi -

Function Keyboard, Upper(
Lower Case and Numeric
Keypad

 Disk Drive (Shugart)
 Controller Card
 Zenith 12" Green or

Amber Monitor

PACKAGE 3: $1,700.00

 Same as package 2 but
with IBM look -alike case 7.4.,
and Multi -Function
detachable Keyboard

 All items in package 1.
 Z80 Card.
 80 Column Card
 Gemini 10X Printer
 Parallel Printer Card

with cable

(We send Computer Systems via Purolator Freight Collect)

ELECTRONIC KITS

DIGITAL DESIGNER FOR
COMPUTER TECHNOLOGY

Supplies all necessary signals, vol-
tages and read-outs to design or
construct any digital circuit.

Kit $54.95

REGULATED POWER
SUPPLY KITS

(Transformer not Included)
Variable Voltage.
0-15V, 5A.

0-35V, 3A.

Kit $14.50
Kit $14.50

Variable Voltage & Current

0-50V, 0.5-3A Kit $21.50

SUPER FM WIRELESS
MIKE

Complete unit fits into a plastic
cigarette case. Picks up and
transmits sound up to 300 ft. through
a FM Radio

Kit $9.50

ACCESSORIES

1. 128K Card 8195.00 8. Delay Self Centered Joystick
2. 300 Baud Modem 155.03 9. Disk Drive (Quentin)
3. Talk Cara 40.00 10. Disk Drive (Shugart)
4. Musician Card 155.00 11 Light Pen System
S RS232 Card 70.00 12. Graphic Tablet
5 RF Modulator 15.00 13. Nashua Diskette, SS/DD
7 Joystick (Salt -Centered) 20.00

45.00
299.00
259.00
225.00
109.00
25.00

SOUND/LIGHT
ACTIVATED SWITCH

Selectable Sound/Light Control.
Works as an On/Off switch activated
by Intensity of light or sound. Can
control up to 200 watts.

KIt $11.50

ELECTRONIC CLOCK
Green Led Display with dual tone
alarm. Runs on 12VDC 10.2A) or
18VAC

Kit $19.50

COLOR ORGAN/
LIGHT CHASER

Features variable speed 3 sequence
light chaser. or direct hook up to
speaker as color organ for Control up
to 1500 watt lights.

Kit $79.50

MINI -DRILL WITH STAND
Operates on 4 penlite batteries or a
AC adaptor (6-12V, 2A)

Speed 2200 RPM
Ideal for Drilling
and Grinding P.C.
Boards, Aluminum
and Coppero Sheets.

$45.00
TELEPHONE CONVERSATION

RECORDING UNIT
Easy hook up to Telephone and
Recorder for automatic recording of
telephone conversation. No battery
required.

Not A Kit $14.50

POWER TRANSFORMERS
110VCT, 0.5A 13.50
64 VCT, 0.5A e 70
33 VCT, 2A 950
18VCT, 3A 12.50

LOGIC PROBE
$29.50

For Quick servicing and checking of
integrated logic system. Features
unique Multi -Lamp readouts, pulse
detection, and input overload protec-
tion. Max. input Freq. display: 30
MHZ. Min detachable pulse width:
20 ns.

TRANSISTORS
MOSFET 2SK134
MOSFET 2SJ49
MJ 15003
MJ 15004
2N3055
MJ 2955

512.95
12.95
650
650
1 45
1 45

ELECTROLYTIC
CAPACITORS

10,000 MFD 50V 8.50
10,000 MR) 80V 15.00

LOGIC PULSER
$33.50

Allows injection of pulses into cir.
cult nodes without cutting traces,
removing ICs, and monitoring circuit
response with a logic probe.

BOOKS
Apple II & Ile User's Guide .117.50
Apple II Circuit Description ...27.00
DOS Manual 15.00

CRE=1:111131111111
Black *nodded alkoninum front Panel *An Slow
Bo. Mandware Vn1.1110n Slots and Instruction

DESOLDERING TOOL
$14.50

Makes parts removal from PC Board
num Sin OnCn1

0317
50. vie Oncen
17.65.12

Price

5.50
a Breeze. 19.6 17.55,12 4250

19.5
19.4
19.3

17.45.12
17.35.12
17 x 25 .10

3910
50
1150I.C. EXTRACTION TOOL

$2.50
15,25
17.6

17,2.10
1551.55.9

3150
3750

Extracts all LSI, MSI and SSI devices
17.4
17.2

155.35,6
155.15.9

3250
3050

from 8 to 40 pins 12.6 115.15.7 26.50
12.4
12.2

115.33117
115.11617

2250
21501984 Catalogue 51.00 While andtowortls to Catanata 1250

a.n<un EASTERN CANADA WESTERN CANADA
578 MARLEE AVE.. P.O BOX AMF23581,

TORONTO. ONT.. M6B 3J5 VANCOUVER. B C
TEL (4161 781 3263 TEL 1604)271 7539
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Electronics in Action

In a new series, Roger Allan looks
at some of the many applications
of electronic technology in home
and industry.

The Cottage Lathe
HISTORICALLY, MACHINE shop
systems have been enormously expensive
due to the demand for high performance
and reliability. This has tended to
preclude their utilization by schools for
training purposes and further, prevented
their use by small craftsmen, such as those
involved in the cottage industries of wood
and metal working. They cannot expand
due to the high set-up costs involved. The
fundamental major portion of these
machines' cost is in the lathe's mechanical
precision requirements.

To help overcome this problem,
Light Machines Corporation now markets
the spectraLIGHT CNC Lathe which uses
machine intelligence to replace the ex-
pense of mechanical precision.

Originally designed as an industrial
grade machine for short -run small -part
fabrication, this lathe has the same

capabilities as machines costing 20 times
as much, retailing for about the price of
an Apple. It can create any surface of
revolution in wood, plastic or metal up to
8 inches in length and up to 31/2 inches in
diameter.

The lathe uses an Apple II + or He
computer (or clone) as its programmable
controller. In conventional numerical -
control code, this device duplicates most
of the same operations performed on any
full sized CNC lathe. Using BASIC, the
user may add special functions such as
polynomial -fit curve cuts, mouse or
graphic table programming; the software
and operator's manual guides the user
through each step. Graphic part verifica-
tion allows the user to view animations of
part programs on the screen before any
material is cut.

This device may also be operated
with the manual handwheels, directly
through the keyboard, or with an optional
joystick. The system offers a basic resolu-
tion of .0025 inches in both axes, with
positioning repeatability to plus or minus
.0005 inches. Backlash can be removed by
software and adjusted by keyboard corn-

mand. A single floppy disk can store
several thousand NC blocks, thereby per-
mitting cottage craftsmen to produce
small numbers drawn from a very wide
assortment of items without necessitating
any reprogramming.

Electronic Tape Measure
Determining range by means of ultrasonic
echo ranging is a relatively simple process.
A short burst of ultrasonic energy is
generated electronically, amplified and
transmitted by a transducer. The signal
travels through the medium (in this case
air), reflects from the target object and
returns to the transducer. The signal is
received, amplified and processed by the
system electronics. The time for the round
trip can then be determined, and knowing
the correct speed of sound in air, the
distance to the object may be calculated.

A simple ultrasonic echo ranging
system was initially developed by Polaroid
for use in their Sonar Auto Focus
Camera. It is composed of only two parts:
the transducer and the electronics module.
The transducer is an electrostatic type
which is used to transmit the signal and
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The Electronic Tape Measure

receive the echo. The module contains all
of the circuitry needed to generate the
transmit signal, drive the transducer,
receive the echo and process the informa-
tion received by the transducer. The
distance from the transducer to the target
can then be computed with additional cir-
cuitry, knowing the speed of sound in air
and the time interval between the transmit
signal and the received echo as provided
by the ranging module. The Polaroid
system operates over a distance range of
0.26 to 10.7 meters (0.9 to 35 feet), in-
creasing the receiver amplifier gain and
decreasing the bandwidth with time to
compensate for signal losses over the
distance range. Then, to minimize the
system's susceptibility to noise pick-up, a
signal integration scheme is employed
before the system locks onto an echo.
Once the threshold level of the integrator
is reached, a signal is generated to indicate
a received echo. The logic level outputs
for the transmit signal and received echo
can be used to perform control functions
or calculate distance to the object with a
minimum of additional circuitry.

The PC Board Tester

A number of companies have taken
Polaroid's development and applied it to
uses other than home photography. One
of them is the Exergen Corporation which
sells a pocket -sized ultrasonic tape
measure known as the Rangescanner. Ac-
curate to within 10/o over the thirty-five
foot range, the device is the smallest in-
strument available offering instant dimen-
sioning.

Looking at bit like a packet of
cigarettes, the Rangescanner offers a
3 -digit LED display showing the distance
in either feet or operated by a measure-
ment selector switch (the third digit in the
LED display is the decimal). It has the ad-
ded feature of a mode selector: either
"lock" or "scan". In the lock mode, the
range of the object being measure is
recorded on the LED display. In the scan
mode, the device measures the distance 3
times a second, displaying the distance
each time. This mode is useful in locating
positions; eg., the user presses the dead -
man operating switch, and walks
backwards or forwards until the correct
measurement shows.

Originally designed for real estate
people to measure rooms, this device is
now used by contractors, builders,
engineers and architects, allowing them to
walk through take -offs and surveys.

PC Board Tester
The Metrifast company recently introduc-
ed a low cost electronic test instrument
called a Thermoprobe which is designed
to quickly identify dead components on
printed circuit boards without direct con-
tact and thereby without using a
voltmeter.

Essentially, the solid-state device
consists of a thermistor probe connected
to a modified wheatstone bridge circuit. It
is designed to measure minute tempera-
ture changes of 1/25 of a degree
Fahrenheit (1/45 °C). Since dead resistors,
transformers, diodes or ICs do not emit
heat, they can be quickly identified by the
unit's built-in meter as the thermistor
probe is moved in close proiximity to
them.

The six-inch long unit is operated by
removing the protective front cap and
pointing the thermistor probe with 1/16
of an inch of the PC board surface. A
nulling wheel at the side of the unit is then
turned clockwise until the meter indicator
reads "normal". Then, as the thermistor
probe is moved slowly at approximately
1/16 of an inch above the components on
the PC board, the meter indicator will
move to the right or "warm" area of the
dial each time the unit is passed over an
operational active component. The dial
indicator will move back to the nulled
position if the active component being
tested is dead and therefore not emitting
any heat. Utilizing a 9 -volt battery, the
unit is about the size of a large packet of
cigarettes and is designed for field service
applications in computers, electronic in-
strumentation, video and hi-fi repair as
well as the home experimentalist.

Seiko TV Watch
The RT10A TV watch marketed by Seiko
involves a new advance in video display
pictography.

In the Liquid Crystal Video Display
(LVD) developed by Seiko and utilized in
the watch TV, two types of liquid crystal
are enclosed between a sheet of glass and a
transistorized silicon base to create 31,920
screen dots similar to the ink dots that
make a newspaper photograph. As elec-
trical pressure is applied in the silicon
base, the liquid crystals 'stand' or 'lie
down', reflecting or absorbing light in ac-
cordance with their position, to produce
light and dark (blue) dots, thereby making
up a picture. Because the liquid crystals
reflect light to create the picture, the LVD
screen operates best in good light, unlike
the traditional cathode ray picture tube.
Further, the LVD does not require high
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Pictured
Accessories
Included

ELECTRONICS
LIMITED

Your Probe Specialists

MODULAR PROBES
FOR SALE

ness St. Unit 7,
Downsvlew, Ontario.

M3J 2S2
(416) 661-5585

TELEX 065-28169

For All Oscilloscopes
To 300MHz
X1 to X100

Attenuation

INSTANT REPAIR
Probe tip, Head, BNC and Cable

all screw into place
easily and quickly.

COMPARE PRICE - COMPARE PERFORMANCE

Model Attenuation Bandwidth Price

M12SW X1 -X10
Switchable

X1-10MHz
X10-250MHz

$56.80

M12X10 X10 250MHz 50.10
M12X10AP X10 with Readout 250MHz 67.70
M15X100 X100 250MHz 56.80
M15X1OHF X10 300MHz 80.30
M12X1 X1 30MHz 42.40

Coline Canadian Sales & Stocking Source

-111111E.M
KEM ORIGINAL ELECTRONICS KITS

FM WIRELESS MIKE $18.95
76-108MHz ADJ. 3V Battery Operation
Range Max 80m. PCB Size; 5 x 10 cm

DIGITAL FREQ COUNTER
6 Digit LED Display. 10Hz-10MHz
Input 100mV rms. Range 1MHz or 10MHz
Power Suppty Size; 10cm(W)

8-10V AC 3.5cm(H)
510.5cm(0)

$69.95

$49.95

LCD DIGITAL PANEL METER
±199.9mV F.S. Power Supply 5Vdc, 3.5mA.
Plastic CaselStandard DIN Size Mounting)
9.6 cm(W) x 4.8cm (H)  1.5cm(D)
Voltage divider, Ohm or Temp Converter(Option)

SUPER PROGRAMMER (Peripheral for APPLE)
Program 2716, 2732, 2532. 2732A. 27641 2564.
Metal case mounted $148.00

STEPPING MOTER DRIVER KIT - - $65.00
Controlled by computer or manual.
With Program for APPLE.
PCB Size ; 11cm x 9cm.

Circle No. 13 on Reader Service Card

COMPUTER AND
ELECTRONICS

MINI AUDIO AMP 5W $ 8.95
Gain 50dB. Distortion 0.3% Typical
Input 2OKohm. PCB Sire Saw 31 5.5.1.

PRE -SCALER FOR couorrEit
200MHz Max. 1+100 Output.
Input 30mV rms at 10011110
Single Power 5V dc. Size 3.5crn x 5-5cm

CAPACITANCE METER 42.95
3 Digit LED Display. 10pF.-999uF.
6 Step Measuring Ranges. 2% Acc.
Single Power 8Vdc.
Size 8crn(W): 3.5cm(H)x 8 cm(D)
(Same structure as Freq Counter)

Motor 1 Option).

Full documents including
circuit diagram for every

ems $4.00
(incl. postage)

Plus $3.00 each item for
postage S. handling charge,
except $8.00 for EF410111
Programmer.
Plus provincial sales tax.
C.O.O. mail order accePetel.,

KAIENTAI ELECTRONICS MERCHANTS LTD
2111 K1NGSWAY, VANCOUVER, B.C. V5N 2T4
MAIL TO: P.O. BOX 69126 STATION 'K'

VANCOUVER, B.C., CANADA V5K4W4

PHONE: 1604! 435-9697

Circle No. 9 on Reader Service Card

 A credible place for the intelligent and thrifty.
 A single stop for Electronic parts, computer acccessories, books
and software.
A reliable store for fast service of CommodoreTM & AppleTM corn-
puters.
 We sell satisfaction!

ELECTRONIC COMPONENTS
Solder Tail IC Sockets 1 3e/pIn
(several thousand in stock)
4116 200ns $1.75
4164 $8.95
2016 $8.75
MC3242 (128K board) $14.95
MC3470 $8.50
DAC08 (SAM card) $3.99
TTL's, CMOS...low low prices ...SCALL
(complete range)
Special price on Connectors!!!

COMPUTER ACCESSORIES
Brother HR -15 $695.00
Mannesmann Tally (Spirit 80) $425.00
Epson (Complete range) SCALL
7 Amp Power Supply $99.00
IBMTM Disk Drive DSDD

(Matsushita) $245.00
Cardco Printer I/F Graphics

(for VIC20/COMM 64) $119.00

DISK ETTES
Nashua SSDD plastic box .$27.95/10
Maxell SSDD $35.50/10

Dysan SSDD $35.95/10
Datalife SSDD $34.50/10
Xidex SSDD blank label 525.95/10
(Unlimited warranty from Com-
putroniks)

UNITRON 2200E
COMPUTER $775.00
 AppleTM & CPIMTM compatible 
Dual Microprocessor Z80/6502  Dual
Disc Interface  64K  Multifunction
IBM style detachable keyboard  one
year warranty, labour and parts

PERIPHERAL CARDS
Low Low Prices
Controller Card $49.00
Z-80 $83.00
Auto dial, auto answer MODEM $159.00

(Terminal S/W, Upload/Download
S/W included)
32K Buffered Graphics

Printer I/F $139.00
Others (Guaranteed low prices) SCALL

Bare Boards, Joysticks, Computer Covers, Printer Ribbons, Computer
Paper and other accessories available at low prices.

Dealer Inquiries invited
TO ORDER: Send money order, certified cheque, personal cheques, VISA or
Master Card (including number, expiry date and signature). Add 5% for shipping
and handling (Min. $3.00 per order). Ont. residents add 7./0 P.S.T.

COMPUTRONIKS
35 Queen St. E., Brampton, Ont. L6W 2A7

(416) 453.1166
Circle No. 33 on Reader Service Card.



Electronics in Action

voltages. In fact, the television screen in
the Seiko watch (measuring 30 mm (1.2
in.) diagonally) is powered by two AA
batteries in the receiver unit (possessing
about 5 hours worth of continuous view-
ing power), or may be connected to an
electrical outlet with an AC adapter.

The receiver for the watch, for which
a headphone cord acts as an antenna, will
pick up UHF (14-83 ch.), VHF (2-13 ch)
or FM (88-108 MHz) as effectively as most
portable televisions or TV sets using 'rab-
bit ear' antennae. Reception is dependent
on broadcast electrical waves and will
therefore be poor where the signal is weak
or blocked by buildings or mountains.
The watch has insufficient sensitivity to
receive signals underground, even in the
basement of a building. However, if the
FM signal is weak or distorted by high
levels of static interference, switching
from the stereo to the mono mode of
reception improves the sound quality.

The TV receiver for the watch is
designed to operate in Canada and the
U.S., and will not decipher signals in
overseas countries using different broad-
casting systems and frequency ranges. The
headphone band size is adjustable by
rotating the speakers on the headset.

Seiko's TV watch.

However, as the cord also serves as an
antenna, the user has to keep the cord as
straight as possible.

In addition to the video and FM
reception capability, this watch also tells
the time in the customary fashion, but has
the added feature of being able to tell it
either in 12 (a.m./p.m.) or 24 hour display
modes, accurate to plus or minus 10
seconds a month. The day/date calendar
adjusts automatically for odd and even
months with the exception of February in
leap years. Its chronograph has a split

time capability in hours, minutes and
seconds with an accuracy of up to 1/100
second over 12 hours. And finally, an
alarm may be set to ring for hourly or dai-
ly time signals. Eli

Addresses: Light Machines Corporation,
649 East Industrial Drive, Manchester,
New Hampshire, U.S.A. 03103 (603)
625-8600  Exergen Corp., 307 West
Central St., Natick, Mass. U.S.A. 01760
(617) 875-2387  Metrofast Co., 51 South
Denton, New Hyde Park, New York,
11040 (516)328-3333 Seiko, 285
Yorkland Blvd., Willowdale, Ont. M2J
1S5 (416)496-2221 
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Complete System

Eil
+

for
$875.00

IFIIMINIM

I.B.M. Compatible

ECS1

$1695.00

...,,
1

__

 8088 processor  optional Intel 8087
numeric coprocessor  64K memory

 Fully AppleTMll compatible  48K exp. to 256K on board  double sided
memory  Disk drive  Disk controller double density disk drive  detachable
card  Upper/lower case  Hires keyboard  colour -graphic board 
Amber monitor  Color graphics  90
days warranty

support IBM' software  90 day war.
ranty

Complete System ECS2 Systems

Model 2200

for i 11111 $1195.00
$999.00 N"""- -

Itlfg

 Fully Apple // compatible  dual  Fully Apple // compatible  dual pro -
processor 6502 and Z80  64K RAM cessor 6502 and Z80  64K RAM 
24K ROM 80 or 40 column soft switch 24K ROM  controller card  disk
 controller card  disk drive  Hires drive  Hi-res lilt amber monitor  col -
amber monitor  colour graphics or graphics  detachable keyboard
detachable keyboard 90 days with special function 90 days
warranty warranty

ELECTRONIC CONTROL SYSTEMS
1890 Meyerside Drive, Mississauga, Ontario L5T 1B4
(416)673.1302 Hours - Mon. to Fri. 10.7, Sat. 10.2

CANADA
BRUNELLE INSTRUMENTS INC
826 Belvedere St
Sherbrooke. Quebec J1H 488
Tel.: 1.819.569-1408
Telex 05.836266
Mall orders accepted. Send certified

INSTRUMENTS 53.00 for shipping. Quebec residents

$389
 High accuracy 0.1
 High current range 20A

 High voltage range 1,200V
 Automatic Zero Circuitry
 All range with protection circuit
 2 year warranty

THE BRUNELLE

Commander
SERIES

Model 5050 is a compact,
lightweight 3-1/2 digit multimeter
suited for all types of lab or bench
operation.
Dependability you can count on. Meets toughest demands!

Featuring

 5 functions (AC/DC voltage, AC/DC
current ranges up to 20 amps and
resistance)

 0.5" large 3-1/2" diget reg LED display
 High resolution 0.1MW, 0.1R, 0.1UA

BRUNELLE Available from:
 Active Components Stores

across Canada
 Fathom Atlantic,

Dartmouth, Nova Scotia
cheque or money order. Add
add 9% P.S.T.

Circle No. 26 on Reader Service Card
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From The Editor,
Not knowing about software is a multiple edged
sword. Not only don't you know what you need;
you don't even know what you're missing. It's ter-
ribly easy to leap upon the first package that
comes within waving distance of your application
and then bend your application to suit it.

This is not the way it should be.
There is software for every use, perfect soft-

ware for any conceivable purpose . . . but finding
what you want can be a drag, if for no other
reason than the constant repitition of the tune
from Mission: Impossible playing inside your
head.

The fabulous thing about editing a magazine
like this is that you get to play with every package
in the cosmos. However, this is extremely
tiring . . . the fabulous thing about reading a
magazine like this is that you get the benefit of be-
ing able to play with every package in the
cosmos without actually having to do all that typ-
ing.

Software Now! will keep you abreast of
what exists, tell you what probably shouldn't exist
and inform you about where to get it so you can
make it all exist for your needs.

We know that Software Now! is going to
become one of the most essential accessories any
computer user can own. Subscribe . . . Now! . .

and let us prove it to you.

LNG //W

Steve Rimmer
Editor,
Software Nowl

So

A New Canadian Publication for the Ultimate Medium
The difference between we humans and the other inhabitants of the
planet is our capacity for making tools. Civilization is often
measured by its grasp of technology . . it's through his use of tools
that man has come to be able to manipulate his environment.

The computer is the ultimate tool . . . it is, like man himself,
unspecific, and thus adaptable to virtually any task. The same com-
puter can be a bookkeeper, a game, an artist's palette, a
composer's amanuensis, a word processor or a programmer's
development station.

The computer itself is simply a box full of chips. The power of com-
puters lies in the software that runs on them.

Software Now! is the new magazine for people harnessing the
power of the microcomputer. In its pages you will find the informa-
tion which you will need to choose and apply the software that will
dedicate your computer to your tasks. It will help you make sense
of the miriad of similar software packages, translate the intricate
complexities of software claims, understand the watershed
breakthroughs in software development . . . and even have a bit of
time left over to dematerialize a few aliens.

First Issue Octo

Perhaps most exciting, however, is that the pages of Software
Now! will contain news about software for applications you've
never even considered running on your computer. Imagine having
an overview of the work of the world's most gifted program
developers . . . and you'll have a good idea as to what this new
publication is about.

Software Now! will be dealing with a broad range of systems and
applications, encompassing eight, sixteen and thirty-two bit
machines and software as diverse as video games, drafting systems
and spreadsheets.

We've reached a level of development in microcomputer software
wherein one needn't be a computer genius to apply a computer. In
fact, one can operate a computer with only a bit more expertise
than one needs to successfully make toast. The key that will unlock
the power of your computer is the software you plug into it.

The key to that software is understanding.

The key to understanding software is Software Now!

The Pedigree
Software Now! is published by Moorshead Publications, which
also brings you Computing Now!, Electronics Today, Computers
in Education and the Printout newsletter. It has been producing
successful magazines in Canada since 1977.

Moorshead Publications is unique in the way it produces
magazines. The expertise in applying microcomputers has allowed
us to make virtually the entire process of publishing electronic. The
editorial in the publications is created on word processing terminals
and computer type set. All the financial planning is handled by
computer, as is filing and list management. The company also

maintains an on line telecommunications computer to communicate
with its readers.

The Editor of Software Now! is Steve Rimmer, who also edits
Computing Now! In the first year of its existence Computing Now!
went from a standing start to having over twenty two thousand
subscribers, making it Canada's largest consumer microcomputer
publication.

Steve has had experience with a wide range of software, from
word processors to sophisticated music and graphics packages. He
uses a number of computers, including several CP/M based
machines, an IBM, an Apple II +, a Commodore and a Macintosh.
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Features In The Queue
This is some of the editorial we have lined up
for the first few issues of Software Now! You
can expect it to change a bit . . . new soft-
ware springs up almost daily, and Software
Now! will always feature the most important
developments in this dynamic field. Articles
being developed during the preparation for
the magazine include:

Computer Aided Drafting On a Micro 
Techniques in MacPaint  How to choose a
Spreadsheet  Apple Software Crate  Get-
ting to the Root of UNIX  The Digital
Research Pantry  A Thousand and One
Word Processors  IBM's Productivity Family
 Can Mac Write?  Professional Software
Roundup  Power Programs for the 64  Ap-
proaching the C  Word Processing Support
Programs  dBase II Enhancements  Will it
Run Multiuser?  Concurrent CP/M  .

Reviews: 10 Base  Mighty Mail  WORD -
BASE  Easy Script  Computer Chef  Elec-
tronic Circuit Analysis Program  Superex
Retailer  MAI Basic Four  The Print Shop 
TK!Solver  Microsoft BASIC for the Macin-
tosh  Sundog  Turbo PASCAL for the IBM
 AutoCAD  MultiMate  Lexicheck and
Word Juggler  Dataflex  Symphony  Om-
niterm 2  DB Master  Paint Magic.

In addition to this look for these regular
features:
The Library (Our monthly survey of

books)
By The Boards (Public domain software)
Arcade (A blast at the latest games)
Short File (A short overview of new

releases)

The Amazing Software Now!
Software Disk

Free to Charter Subscribers
At Moorshead Publications, we have always managed to launch new magazines with
a flying start; this time we want our previous records to be smashed. We believe we
have come up with "an offer you can't refuse".
The Amazing Software Now! Program Disk is, we believe, the best offer ever
made to Charter Subscribers to a new magazine. A charter subscriber is one who
helps provide the initial circulation base and we feel they dcccrve something special
- what we are offering is just that.

The disk contains some fairly amazing custom written material:
CalcNow: A real spreadsheet program with many as the new features of

programmes costing a small fortune. CalcNow is perfect for
those who want to experiment with a spreadsheet and are dying
to see how they work. It is far from a toy.

DataBox: A flexible data base manager and is a version of a program we
developed for our own company iirao,.

Poker: Life is not complete without a video game.
Phone Jack A telecommunications terminal.

The contents of the disks vary depending on the system and additional programs
come for some systems: see overleaf for a more complete description.

The Software Now! Disk is available in a huge number of different formats but we
haven't forgotten you if you haven't got a disk drive or a system that we can ac-
comodate: everyone will also receive a hard copy listing of those programs written in
BASIC (listed for Microsoft Basic for you to modify yourself).

This disk will be sent to you FREE if we get your subscription order before
September 30th, 1984. Early orders will get their disks as soon as processing and
shipping time allow, later orders will receive them with the first copy of the magazine.

The Software Now! Disk is not available at this time EXCEPT to Software Now!
Charter Subscribers. The software is currently in the final stages of development
but we must reserve the right to modify the content.

Software Now! is available at a charter rate of $19.95 for a one year subscription,
$34.95 for two years. This rate is valid until September 30th, 1984. This rate includes
your choice of a free software disk . . . please specify the machine operating system
and format you want the disk to run with: check those available.

Software Now! Subscriptions
25 Overlea Boulevard Suite 601

Toronto, Ontario
M4H 1B1

YOUR GUARANTEE
If, you do decide that Software Now! is not the magazine you
expected or want, or if you decide to cancel your subscription
for any reason or no reason, you may do so and receive a
refund on the unexpired portion at any time.

It however, you cancel before receiving your THIRD
issue, we will issue a complete refund. Charter
Subscribers receiving the Software Disk as
part of their subscription will have just
$3.00 deducted for the raw cost of the
disk.

This guarantee is backed by the full
resources of Moorshead Publi-
cations. Any refund will be
made promptly and
cheerfully.

H.W. Moorshead
President

Advertising
For details on advertising

in Software Now!,
Call our Advertising

Department: (416) 423-3262.
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The Amazing Software Now! Bonus Disk
The programs available on the disks are as follows:
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CalcNow
CalcNow is a fully capable spreadsheet package.
It can manage a sheet sixteen columns across by
twenty six rows deep. It allows for automatic and
manual recalculation, full cursor movement, for-
mulae, constants and labels, disk storage of your
sheets and a full hard copy reporting function. Its
syntax and behavior is very much like that of the
popular packages and for models of the size
usually used in small business and personal finan-
cial planning it's equivalent to professional . . .

and very much more expensive . . . spreadsheet
packages.

Phone Jack
Most computers have telecommunications hard-
ware built into them . . . it's a shame that they
don't all have software available to drive it. This
program does basic telecommunications and,
while its features do vary a bit from system to
system . . . based on what the operating systems
allowed us to impliment . . . it does provide for
the basic requirements of calling computer
bulletin boards and dial up mainframes.

Utility Pack
Most revisions of the disk will also have a choice
selection of utility programs. These vary a lot
from system to system so it's a bit difficult to
describe them all here. However, these are the lit-
tle routines that make life so much easier when
you sit down at the keyboard and switch on.

DataBox
Many commercial data base managers are
extremely powerful, extremely expensive and, in
fact, grossly over qualified for most tasks.
DataBox can handle most of their routine tasks
that data base managers are bought for. It is effi-
cient of disk space, reasonably fast and very,
very flexible. It can keep track of your files, your
stock . . . or even your record collection. It
features variable fields, hard copy reporting and
flexible search parameters.

Poker!
We wanted to include a game on the disk and,
after some deliberation decided that a good dim-
ly lit, smokey card game would fill the bill best.
This one simulates five card draw poker in the
proper cowboy style. It can deal, draw, call,
bet . . . do everything but cheat and pull its six
gun on a really bad hand. POKER! features a
graphic display of the cards being played.

These programs will vary a bit from system to system . . the following outlines the formats in which
we can supply this software. You will need your own Microsoft compatible suitable BASIC Inter-
preter (e.g. GWBASIC, BASIC -80, MBASIC, APPLESOFT, RS BASIC, PET BASIC, Microsoft
Macintosh BASIC etc.)
For CP114* users: CalcNow, DataBox, Poker!,
Utility Pack, Phone Jack
For Apple II +DOS Users: CalcNow, Databox,
Poker!, Phone Jack, Utility Pack plus Clef Hanger
(An Apple Music Box), Skyhook (a teletype con-
verter) and Fruit Crate (a BBS).
For IBM Users: CalcNow, Databox, Poker!,
Utility Pack, Phone Jack plus Bandit (A slot
machine simulator)
For MacIntosh Users: CalcNow, Databox,
Poker, Phone Jack and Letterhead (a stationary
generator).
For Commodore Users: CalcNow, Databox,
Poker, Utility Pack and Phone Jack.
For TRS-80 Model III and 4: CalcNow,
Databox, Poker

This software is available as a free gift to charter
subscribers to Software Now! magazine. To be
eligible to receive this disk your subscription
order must be at our offices no later than
September 30th, 1984.

'Available for Apple CP/M, Osborne single and
double densities, Access Matrix, Kaypro II, Lobo
max 80, Morrow Micro Decision, Olympia single
and double, Superbrain, Systel/Olympia, DEC
VT -180, Nelma Persona, Xerox/Cromemco, 3R
Avatar, Casio FP -1000, Epson QX-10VD, At-
tache, Micromate, if800, Sanyo MBC 1000,
Televideo, Zorba and on eight inch single sided
single density disk.

I'd like to become a Charter Subscriber to Software Now! and receive my
Amazing Software Now! program disk.

0 One year (12 issues) for $19.95 D Two years (24 issues) for $34.95

Name

Address

City Province Post Code
O Cheque enclosed
O Bill my Credit Card (Visa, Mastercard, American Express)
No Expiry Date
D Bill me (we are happy to bill you but you will NOT qualify for a Software
Now! program disk).
Please specify the format you want for your disk
Offer expires September 30th, 1984. I I

Mail to: Software Now! Subscriptions,
Moorshead Publications, 25 Overlea Blvd., Suite 601, Toronto, Ontario M4H 1BI. I

Please Specify
Your Disk Code as follows:
APP
IBM
MAC
Tm
CBM
ACP
061
062
AMT
KAY
LOB
MOR
OL1
OL2
SBR
SYS
DEC
MEL

HER
3RA
CAS
EPS
ATT
M1C
SAN
TEL
ZOR

r

Apple II+ DOS
IBM PC
Macintosh
Radio Shack Models 3 & 4
Commodore Disk formats
Apple CP/M
Osbome Single Sided
Osborre Double Sided
Access Matrix
Kaypro
Lobo max BO
Morrow Micro Decision
Olympia Single sided
Olympia Double sided
Superbrain
SysteVOlympia
DEC VT -180
Nelrna Persona
Xerox/Cromenco
3R Atavar
Casio FP -1000
Epson QX-10VD
Attache
Wm:reale
Sanyo MBC 1000
Televideo
Zorba
1830
8" Disk Single Sided, Single Density

L
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Heathktt®
introduces the HS-151...the first fully

compatible Personal Computer kit featuring
Heathkit quality and IBM compatibility.

Build it yourself and save $750.00.
Consider this...85% of all the kits we sell are built by

people who felt exactly as you probably do now...skeptical.
They did it and you can too.

Look it over. It really isn't as complicated as you may think.
It's perfectly natural to feel that since a computer is a very
complex instrument, a computer kit is going to be even more
complicated than any other kit. But that simply isn't so! In
fact there are more pre -assembled elements in the computer
kit than most others. The central processing unit, the most
important part of the computer, is not only pre -assembled,
it's factory tested.
So we encourage you to drop in to any Heathkit store to have
a look at the computer kit and ask all the questions you want
. . before you decide.

We'll show you how to solder. While you're in looking at
the computer kit, ask to see the GDP -135 Soldering Iron
which you'll get FREE with the computer kit and the
Soldering Course designed to help you assemble the
Computer and supplied as part of the kit. This Soldering
Course really means business. Not only do you learn the
why and how by reading all about it, the course includes an
actual circuit board that you wire up and solder. So you
learn, and practice and make any mistakes before you start
on your kit. And if you'd like, you're invited to bring or send
your completed test circuit board in to Heathkit. We'll tell
what you're doing right and wrong, and if necessary how to
improve your soldering technique. We want you to feel as
confident about your success as we do.

And we'll help if you get stuck. If you require assistance
when you get your kit finished or anywhere else along the
way, you can either call or come in any Heathkit store and
we'll get you back on track. We're committed to making sure
you succeed. And if you've made an honest effort, and
assembled your computer according to the instructions,
we'll get you up and running, free of charge-
We Guarantee it -

It's our business to make sure you're happy with the kit
you build. So we make them as simple, straightforward and
interesting as is humanly possible. And as for the manual
and step-by-step directions, ask anyone who has built one
. . . Heathkit is famous for the best manuals in the business.
All of this means you can learn, have a good time and save
$750.00 while building yourcomputer kit.

Our pledge to you . . We won't let you fail!

 VANCOUVER, B.C. 604-437-7626 FROM VICTORIA
384-7511  CALGARY, ALBERTA 403-252-2688
 EDMONTON, ALBERTA 403-468-6195  WINNIPEG,
MANITOBA 204-783-3334  MONTREAL, QUEBEC
514-332-3666 FROM QUEBEC CITY 647-2887
 OTTAWA, ONTARIO 613-728-3731  MISSISSAUGA,
ONTARIO 416-277-3191  MAIL ORDER:-HEATH CO.
416-232-2686
 Toll -Free order desk 1-800-268-2502

Clip coupon and mail today to:
Heath Company, 1020 Islington Ave., Toronto, Ont.
M8Z 5Z3
Please send my FREE Heathkit Catalogue with details on
the new HS -151 Computer Kit, today!

Name

Address

City

Prov.
IL

Postal Code
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Machine Code
Programming Part 3

In this month's installment, Bob
Bennet looks at a few methods
of addressing using different
CPUs.

LAST MONTH I gave a couple of CPU
addresing mode examples, but before I give
any more I would like to explain a couple
of things. First, whenever possible, I will
give other CPU direct equivalents to the
Z80 instructions, but I can't possibly men-
tion every CPU. What I hope to do is make
it possible for you to recognize your own
particular CPU instructions. To help you
do this, don't pay too much attention to
the name of the addressing mode, but
rather what happens because of the instruc-
tion; different manufacturers have, at
times, used slightly different terminology
to describe similar actions. The second
point is, that in every example I will give
the hex code first followed by the
mnemonic thus, 00h - NOP.

Although machine code doesn't use
line numbers, the BASIC statement GO
TO 100 has a very near equivalent in
machine code, but the comparison cannot
be taken too literally. These equivalents are
the jump or branch instructions, part of
which form the relative addressing mode.
In this mode the instructions are two bytes
long, the first byte is the function, and the
second is the offset. In the Z80 instruction
set, the straightforward jump instruction
code is 18h - JR,e, or jump relative by the
amount of the offset byte e. Why relative?
Well, the value of the offset byte indicates
a destination for the jump, relative to the
current program position.

Because the offset is only one byte, the
maximum jump is 255d (d = decimal) or
FFh locations, but in which direction? The
numbers 0 to 255d are positive, so a for-
ward direction is indicated; this leaves the
problem of going backwards. No sweat,
the answer lies in the use of the 2's comple-
ment. Never heard of it? Don't worry, all
will become clear.

Take the maximum range of a byte, 0
to 255d, and split it; the first section, 0 to
127d (7Fh) are the forward or positive
range. The second step is where it might get
confusing so watch it carefully; the
numbers that are left from 128 to 255d or
80 to FFh, but, because we need a
backwards, or negative, direction, the
decimal numbers now range from -128 to
-1.

Remember that I said you would need
a knowledge of the binary system? This is
where it comes in handy. The binary
equivalents of the decimal numbers 0 to
127 and 128 to 255 are 0000 0000 to 0111
1111 and 1000 0000 to 1111 1111 respec-
tively. A closer examination shows that,
throughout the first set of numbers, but 7,
the leftmost bit, is 0; and throughout the
second set, but 7 is 1.

This makes it possible for bit 7 to be
used as a sign bit: reset, or 0,. for positive;
and set, or 1, for negative. To get the value
of the offset byte is easy. Counting the byte
after the offset byte in the program as zero,
count backwards or forwards until you
reach the destination for the jump, as
shown in Fig. 6. Another method would be
to take the destination address, and the
zero address, take the lower from the
higher, and add the sign accordingly.

Assume that you have counted 100
places backwards; Fig. 7 shows what hap-
pens next. Alternatively, if you subtract the

PROGRAM

BRANCH
INSTRUCTION

BEAT
INSTRUCTION..

LOWER ADDRESS

FUNCTION ROTE

OirSAT BYTE

ZERO COUNT ADDRESS

[ HIGHER ADORE

-1211 MAX  SO HEX

2511-1  256  if HEX

1.01 HEX

021 M.  7, HEX

Fig. 6 Counting the value of the offset byte.

backwards count from 256d, the answer is
a decimal number equal to the 2s comple-
ment, which you then convert to hex.

Some CPUs do not have a straightfor-
ward relative jump/branch in the instruc-
tion set, but some do support the condi-
tional relative jumps/branches. This is
similar to the BASIC IF X = 0 THEN GO
TO 100. The Z80 instruction 28h - JR Z,e
means jump relative if the zero flag is set,
by the amoung of the offset e. The 6502
code is FOh - BEQ which means branch
when zero flag set. Usually most of the

Binary
0110 0100 = 100 decimal (ignore sign)
1001 1011 = I s complement i.e. change is I s to 0 and vice versa

1 add 1
1001 1100 = 156 d or 9C her. which is the offset byte value

1---10. Bit 7 is set which means a negative count

Fig. 7 2's complementing a backwards
(negative) count.

flags can be used in the set or reset condi-
tion for relative jump or branch instruc-
tions.

Absolutely So
Although the relative jumps and branches
are sometimes of great help in a program,
their range is rather limited as I have
shown. To get further afield requires slight-
ly different techniques, and different in-
structions of course. This set of instruc-
tions requires an absolute destination, or
address, to be specified in the instruction.
For those of you who like analogies,
relative addressing is like saying 'go to the
third house past the church' and the ab-
solute equivalent is 'go to 31 Church
Street'. This type of jump or branch is only
a part of the absolute addressing mode in-
structions, but for now I'll deal with
jumps.

Because, in theory, the whole of our
64K memory is reachable, the addresses
will have to be in two bytes, so the total
bytes for absolute addressing is at least
three. There are special cases that require
just one byte, and some that need four, but
I'll cover them later. Let's assume for now
that we need to jump unconditionally to
address 30,000d; Fig. 8 shows how to con-
vert the decimal number into the two byte
hex number we need.

The Z80 instruction C3 - JP pq,
where pq are the address bytes, and the
6502 instruction, 4C - JMP are box ex-
amples of jump in the absolute mode. Fig.
9 shows how both examples would be used
in a program, when the destination was ad-
dress 30,000d. Note that the low byte of the
address goes straight after the code for
jump; please accept that this is so for now,
and I'll explain more later on.

In some of the instruction sets the
flags status, or condition, can be used just
as in the relative jumps.

Leaving the jump/branch instructions
let's have a look at some more absolute in-
structions. The Z80 instruction 3A - LD
A, (pq) means load the A register with the
contents of the address pq. Note the use of
brackets in the mnemonic; without them

40-AUGUST-1984-ETI continued on page 59



ORION ELECTRONICS
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COMPUTER ROOM . ORION ELECTRONICS COMPUTER ROOM

WINNER:
Ultra -modern!
Super -efficient!
Fully Apple
Compatible $995.00
Please note the distinct features
Winner offers:
'Dual microprocessors 6502 & 2.80A
'RS -232 built In
'Disk drive interlace card built In
40160 column text display and auto change video
output port by soft switch

76K RAM with 4 expansion slots

166 ROM
'DOS 3.2 & DOS 3.3 capability
'Apple & CPIM compatible
'ASCII keyboard with function keys and a numeric
keypad

'Upper/lower case
Streamllne case
'OS could be changed when desired without affecting
other memory RAM

rn
V
2
0
ac

c.)

O

O

CP80 DOT MATRIX
PRINTER

7X8 DOT MATRIX
80 CPS, 640 dots/line per second
Bidirectional
80 Column normal
142 Compressed
Friction & Tractor Feed
Standard Centronics Parallel
Same as EPSON 80

$495.00

O
0
cc
cc

IH

a. Orion Electronic
20 Supplies Inc.
o 40 Lancaster Street West

Kitchener, Ontario N2H 4S9
(519) 576.9902

TTXTm 1014

RELIABLE DAISY
WHEEL RO PRINTER

1014 FEATURES
 SERIAL AND PARALLEL INTERFACE
 WORDSTAR COMPATIBLE
 QUIET OPERATION
IN PROGRAMMABLE PITCH AND LINE

SPACING
COMPACT AND DURABLE

 MICRO, MINI, MAINFRAME COMPATI-
BLE

 INTEGRAL PIN FEED GUIDE (AD-
JUSTABLE)

 RIBBON CARTRIDGES AND PRINT-
WHEELS READILY AVAILABLE.

SEE OR CALL ABOUT OUR EX-
TENSIVE LINE OF PRINTERS.

Mini Modem
Parts

DB-25P Connector S 4.95
DB-25S Connector S 5.95
Covers for 25's S 2.25
DB-9P S 3.95

DB-9S S 4.95
Covers for 9's S 1.98
2716 EPROMS S 6.95
2764 EPROMS $14.95
4164 RAMS 200 N/S S 9.75
4116 RAMS 200 N/S S 1.75
2016 RAMS S 9.75
EPROM ERASERS P.E. 14
Bata time $129.95

APPLE COMPATIBLE
COMPUTERS

48K Color Computer with numeric
keys & function keys $549.95

64K Color Computer with numeric
and function keys 5598.95

64K Color Computers (Dual -6502 &
280A, CP/M), Numeric & function
keys 5649.95

For systems one 12" Green Monitor,
1 Disk Drive & Disk Controller card

5500.00

All above Systems
with New IBMm

Styling 100.00 extra

 Detachable Keyboard
 Programmable Function Keys
 Built in Key Words for AppleTM

Soft, DOS
 Room for two Slim Line Drives

$99.45
Disk Holders

Disk Bank (50 Disks) $39.95
DX 85 (55 Disks) $39.95
Data Defender (70 Disks) $39.95
Flip "N" File 10 $ 8.95
Flip "N" File 15 $13.95
Flip "N" File 25 $34.95
Flip "N" File 50 $44.95
Flip "N" File Original 50 $29.95

6502 BOARDS & ACCESSORIES

Swivel!
Monitor
Amber

CM 1211 5165.00

More Monitors
Roland CB 141 Colour $395.95
Amdek Colour $395.95
GM 1201 Green 12" $149.95
GM 1201 Amber 12" $159.95
Zenith Green 12" $139.95
Zenith Amber 12" $149.95

More Available

ABB-1 545.00
APPLE II Cornpalible.
Dual CPU Bare Board
Comm Card Sta.00
Serial interface RS232C
Card for APPLE II ciw
Cable a Manual
NGl 589.00
integer Card

AEC.1 389.00
BO Column Card

A2C.1 179.00
ZBOA ICP811 Card

APCil
$0000Parallel Printer Card

MCA 389.00
Serial Printer Card
ALC.I 569.00
165 RAM /Language Card

Sposch Cord 375.00
Wild Card moo
Modern Card S1T5.00
iNetwocheri

ID Column Switch 59.95
Colour R F Modulator
Sat 125.00

AKBi2 $400
Keyboard Numeric
Keypad with Function
Keys. replacement for
APPLE II

AC.2 1818.80

Beige APPLE II Case if Or
above Keyboard,
Case 8 Keyboard
Numeric 5175.00

APS2 599.00
Switching Power Supply
for APPLE II, 5V 5
ampS  I2V 4'33 amps

g Y, amp -12V 'ta

amps, c/w onol I switch 8.
connecting wires
SAA.2
Dm Drives APPLE II
Compatible, E ircluding
Controller Card 3218.00
With Controller 1285,00

ADO, 1119.00

DISC Dore Controller
Card for two drives. Apple
II Compatible
APPLE II is a registered
trade marl, of Apple Corn
Outer Inc

Master Charge & Visa, COD. Cheque,
Money Orders accepted. COD's, shipp-

ing & insurance extra. Write for our
FREE FLYER.

Prices subject to change without
notice.

ORION ELECTRONICS COMPUTER ROOM

Diskettes
Xidex SS/DD $29.95
Xidex (Plain Box) SS/DD $24.95
Xidex DS/DD $39.95
3M Diskette SS/DD $29.95
Verbatim (Datalife) SS/DD $34.95
Maxell MD 1-DS/DD $34.95
Maxell MD 2-DD/DD $49.95
Dysan SS/SD 104-1 $29.95
Dysan SS/DD 104-2 534.95
Dysan DS/DD 204.2 $49.95
Disk Cleaning Kit Recoton $34.95

O

O

Timex Sinclair 1000 mZ

r-
0

Assembled
$39.95

ZX8I Printer
$99.00

16K Sinclair Memory 535.00
Books

"1435

COMPLETEPLETE MD BASIC COURSE Inc 2

NOT ONLY 30 PROGRAMS 1K
MACHINE LANGUAGE MADE SIMPLE
LX81 F1081 DISASSEMBLY PART A 5 PART B 2,:icliii::::

UNDERSTANDING ZX81 ROM
T/S 1000. PROGRAMS, GAMES and
GRAPHICS
LEARNING TiS BASIC 23.95
THE BASIC HANDBOOK DI as
49 EXPLODING GAMES
COMPUTER FOR KITS SINCUIR EDITION 1:6 .....]11

MASTERING MACHINE CODE ON YOUR Mt 24 83
DS 1000 USERS GLADE Not ti
EXPLORERS GUIDE TO THE POE!
Dal POCKET BOOK 1643
GETAWAY GUIDE 1643
GETTING AOUAINTED WITH YOUR Lai 1643

Hardware
Sinclair Printers
Timex Printer
64K RAM (Memotech)
32K RAM (Memotech)
16K RAM (Sinclair)
Memotech 16K RAM
500MA

99.00
125.00
149.00
79.00
35.00
39.95
8.95

Memopak Centronics Type
Parallel Printer Interface 119.00
Memopak ZX81 Keyboard 119.00

Additional Hardware & Software
For the SINCLAIR ZXIII

AVAILABLE ON REQUEST.
re

ORION ELECTRONICS COMPUTER ROOM
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Advanced 6502
Programming

Using the instructions ofAhe
6502 in a non-standard way, you
can write quick and efficient
machine language programs for
the Apple or other computers.

by Yin H. Pun

THERE ARE A FEW programming
techniques which you cannot find in most
machine language programming books,
but they are commonly used by program-
mers and crackers alike. These techniques
use instructions of the 6502 microproces-
sor in a non-standard way; they are quite
useful in writing quick and efficient
machine language (even though its struc-
ture may be harder for someone else to
understand!). I will use the Apple 6502 to
explain these techniques, although they
can be easily implemented on other 6502
machines.

Self -Modifying Code
Self -modifying code is not a new instruc-
tion. Self -modifying code uses immediate
or absolute addressing and can easily
replace indirect addressing. Briefly, the
operand is changed into another value.
For example, you may simulate an in-
direct JMP instruction with an absolute
"JMP" instruction if you simply change
the operand to other instruction. The ad-
vantage of self -modifying code is its ease
of use and 30% faster execution speed.
Best of all, self -modifying code uses no
zero -page locations like indirect address-
ing to work.

Try this little gem:

BEG JMP OUT
BEG2 LDA #$69

STA OUT + 1
LDA #$FF
STA OUT + 2

OUT JMP BEG2

This routine will first "jump" to "OUT"
and then "jump" back to the code where
it changes itself. The operand of "JMP"
at "OUT" will be modified and then ex-
ecuted. The program will jump to address
$FF69, the monitor program of the Ap-
ple.

Self -modifying code lends itself
useful in quickly storing or retrieving
values in a loop.

 PROGRAM TO POKE $00 INTO $2000 to $3FFF
 AND USES SELF -MODIFYING CODE

LDA #$00 ;Initialize the
operand of the
"STOre A" in-
structionn

LOOP
STO

STA
LDA
STA
LDA
STA

STO + 1
#$20
STO + 2
#$00
$0000

INC STO + 1
BNE NEXT
INC STO +2

NEXT LDA STO + 2
CMP #$40
BNE LOOP
RTS

;self modifying
code
;increment operand

;finished?
;no, Loop again
;Yes, and quit

The only problem with self -modifying
code is that the program becomes quite
messy when it is overused. Operands must
be initialized back to their original values
if the routine is to be used again. It cannot
be programmed into ROM for obvious
reasons.

Playing With The Stack
The stack of the 6502 is located in page 1
of the memory map ($100-$1FF). It is like
a piece of notepaper which the 6502 uses
to keep track of subroutine and interrupt
return addresses. Also, it may be used to
temporarily save an accumulator value.

The "JSR", "jump to subroutine"
instruction, analogous to the BASIC
"GOSUB", stores the program counter
into the stack and loads its 2 -byte operand
into the program counter. The program
flow is thus routed to the subroutine. An
"RTS", "return from subroutine" fet-
ches the program counter from the stack
and thus returns control to the main pro-
gram. You may manipulate the stack and
the stack pointer to "pop" a return ad-
dress to fool the microprocessor and make
it forget that it had ever jumped to a
subroutine. You may alter the return ad-
dress so that the program will jump to a
location other than its return address.

To retrieve the return address during
a subroutine and make the microproces-
sor "forget" the return address, pull the
accumulator from the stack twice. The
first pull should return the high order byte
and the second pull should return the low
order byte of the return address.

SUBR PLA
STA HIGH ;store high order byte in

memory
PLA
STA LOW ;store low order byte in

memory

 BUT DO NOT DO AN RTS INSTRUCTION
BECAUSE THE INTENDED RETURN ADDRESS
WILL NOT BE THERE AND THE ADDRESS,
ONE BEFORE THE INTENDED, WILL BE
CONSIDERED.

To place back the return address, push the
values back into the stack just before ex-
ecuting the RTS.

LDA LOW
PHA ;push low order byte of return

address into stack
LDA HIGH
PHA ;push high order byte of return

address into stack
RTS

Of course, you may execute an "RTS" in-
struction to simulate a "JMP" by simply
pushing an address into the stack.
However, you need the address which is
always one less than the intended one, so
subtract one from the address before
pushing it into the stack. This is because
the program counter (another register in
the 6502) increments the return address
before executing it.

For example:

LDA #568
PHA
LDA #$FF
PHA
RTS

is the same as:

JMP SFF69 ($FF68 + 1)

the program may see what location it is
running at by jumping to a subroutine,
returning and pulling the address from the
stack. Peripheral cards use this type of
routine to determine what slot the card is
in. Here you must use the stack pointer.
For example:

JSR $FF58 ;SFF58 simply contains a dum-
my subroutine; it only contains
an "RTS"

TSX ;transfer stack pointer to X
LDA $100,X ;fetch high order byte
STA HIGH ;store high order bye in

memory
DEX
LDA $100,X ;fetch low order byte
STA LOW ;store low order byte in

memory
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OSCILLOSCOPES!
The Best Buys Available

Model 65601
Dual Trace Bench/Portable Scope

Featuring at no extra cost

 20 MHz (-3dB) Bandwith
 6" CRT Display
 Fully Automatic Triggering

$ 69590
Probes & FST

included

'The Component Tester'

 Trace Rotator
 5 mV Vertical Sensitivity
 HF Rejection

Model 65635
Dual Trace Bench/Portable Scope

 35 MHz (-3dB) Bandwith
 Delayed Sweep (selectable)
 Single Sweep (selectable)
 6" CRT Display

$ 8959°
Probes & FST

included

1 mV Optimal Sensitivity
 X -Y or X -Y -Z Operation
 120V AC Line Operation
 x5 Sweep Magnifier

MULTIMETERS!
Go for Quality --- Go for The Best Value

Models 78020, 78021,78022

 AUTO ZERO
 AUTO POLARITY

31/2 DIGIT LCD

 FULL OVERLOAD
PROTECTION ON
ALL RANGES
RECESSED - SAFETY
DESIGNED INPUT
TERMINALS

Supplied with:

- 28 Page Operating and
Maintenance Manual

- Calibration Certificate
Traceable to NRC

- Schematic with com-
plete Parts Listing

- Safety Test Leads
- One-year Warranty

Metermaster
A Div. of R.H. NICHOLS CO. LTO.

 ±0.1% DC

$ 9900 *

 +0.25% DC
 10 Amps AC+DC

 2000 hrs Bat. life  200 hrs Bat. life

VISA

5% Discount for Cash,
Certified Cheque, or Money Order
DEALER INQUIRIES INVITED

Head Office: 80 Vinyl Court, Woodbridge, Ontario L4 L 4A3

1416) 851-8871  MONTREAL (514) 337-0425  EDMONTON 1403) 432-7746

 +0.25% DC
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* F.S.T. extra
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Downsview, Ontario
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Advanced 6502 Programming
Simulating a BASIC "PRINT" Instruction
The code below simulates a BASIC "PRINT" instruction by
altering the stack. The actual ASCII text to be printed is located
immediately after the JSR instruction. The program flow will not
return to the code immediately after the JSR instruction, but will
skip the next real instruction after text. If the stack were not
modified, the routine would return and try to execute the text
codes which are garbage. Use a macro -assembler such as
TOOLKIT ASSEMBLER or LISA to enter this code.

MANIPULATING THE STACK PRINT ROUTINE
PROINT EQZ $FE
COUT EQU $FDED ;$FDED is character output routine for Apple

ORD $800
JSR PRINT ;call print routine to print text below
ASC "MODIFYING THE STACK."
HEX 8D ;must terminate text with a carriage return

($8D = CR)
JSR PRINT
ASC "MAL ALEGNA SKANHT! IT WORKS!',
HEX 8D
BRK ;stop this! or put "RTS" to exit safely

 THIS IS THE ACTUAL PRINT ROUTINE
PRINT PLA ;fetch JSR address low order byte

STA PROINT ;store program pointer in memory
PLA ;fetch JSR address high order byte
STA PROINT +1

PRINT2 INC PROINT ;increment JSR address
BNE PRINT3
INC PROINT + 1

PRINT3 LDX #$0
LDA (PROINT,X)
JSR COUT
CMP #$8D
BEQ EXIT

BACK CLC
BCC PRINT2

EXIT LDA PROINT+ 1 ;modify stack to restore return address
PHA
LDA PROINT
PHA
RTS ;execute modified return address

;get character
;output character
;is it a carriage return?
;exit if it is

"BIT" As A "Reference"
Instruction
The "BIT" instruction is used to test bits 6 and 7 of a memory
location, so that appropriate action may be taken because of the
status of these bits. Usually, a conditional branch (a "BMI" or
"BPL" for example) follows this instruction; however, there is
another quite uncommon use of this instruction.

Sometimes to save program space, you must introduce dum-
my instructions to act as spacers to mask other instructions as
data. Dummy instructions also are used to activate I/O locations
which need only be referenced, such as the speaker and the video
mode soft switches. The "BIT" instruction is best suited for a
dummy instruction. It is a read instruction which only affects the
bit 6 and bit 7 of the status register. Instead of using "LDA
$C030", to toggle the speaker, use "BIT $C030". "Bit $C030"
does not load the accumulator with garbage and thus keeps it free
to do other things for example, keep count of a loop.

A routine to beep the speaker:

LDX #$30
LOOP BIT $C030

LDA #$10
JSR $FCA8

DEX
BNE LOOP

;number of speaker toggles or "clicks"

;wait routine (wait half the period of the
wave)

The "BIT" can be used to activate or test
other I/O locations.

NO
BIT $C010
BIT $C000
BPL NO

RTS

;clears the keyboard strobe
;check if keyboard is pressed
;if keyboard location is greater than 128, go
test keyboard again
;otherwise continue

or turn on the hi-res screen without affec-
ting other registers:

HI BIT $C051
BIT $C057
BIT $C054
BIT $C052

;select graphics mode
;select hi-res graphics
;select primary graphics page ($2000-$3FFF)
;select whole graphics page (no text at bot-
tom)

The "BIT" instruction can be interchanged with the "LDA"
instruction, but using "LDA" destroys your data in the ac-
cumulator. Therefore, "BIT" makes a good instruction to simply
"reference' a certain address where the data passed to or from the
address is irrelevant.

To use the "BIT" as a dummy instruction to mask other in-
structions, use absolute addressing.

For example:

ZERO LDA #$00
FF BIT $A9FF ;the data $A9FF actually means

LDA #$FF if you disassemble it
starting from FF+ 1

This routine when entered at "ZERO" would load the ac-
cumulator with $00 and execute the "BIT $A9FF" instruction
which is meaningless and does nothing practical. However, if you
disassemble the code at FFsl, skipping the "BIT" instruction, you
interpret the operand, "A9FF" as an instruction, "LDA #$FF".
This effectively loads the accumulator with $FF instead. This type
of routine is especially useful in conditional branching where you
have to load a parameter with a certain value depending on the con-
dition, before it jumps to a subroutine as in the following example.

COND CMP #$00
BEQ FF + 1

ZERO LDA #500
FF BIT $A9FF

;is accumulator a zero?
;if it is, then load accumulator with $FF
;load accumulator with zero if it is not.
;the data $A9FF actually means LDA #$FF
if it is disassembled starting from FF + 1

Conclusion
These advanced techniques perhaps stretch the limits of the 6502
microprocessor, but should give some insight into some of tis hid-
den capacities. The 6502 is alive and well! ETI
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Tone Control
Last month our circuit feature
showed the block diagram of a
tone circuit. Here's the complete
circuit.

ALTHOUGH fully paid -up members of
the Flat Earth Society would have us
believe that any form of signal processing is
guaranteed to make a pig's ear of the emo-
tional experience of listening to a group of
musical morons twanging guitars and wail-
ing, it should be remembered that most
recordings are subject to considerable
amounts of 'equalization', usually to
satisfy the producer's requirement for a
particular type of sound. No allowance is
made for the introduction of random phase
shifts, or that the the intricate relationship
of harmonics is sent on a one-way trip to
the cleaners. The object is to change the
sound to make it more satisfactory, and if
tone controls are used in the replay process
for exactly the same purpose, surely no-one
has the right to complain?

The type of tone control fitted to most
hi-fi equipment is far from ideal, usually
being much too dramatic in operation -
for example, if it is required to lift frequen-
cies below about 100 Hz, the effect is
usually to lift, by varying amounts,
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Fig. 2. Circuit diagram of the tone control module.

everything up to at least 1 kHz, and even
higher.

The circuit shown in Figures 1 and 2 is
somewhat more sophisticated than usual,
possessing in addition to the normal lift
and cut controls, adjustment of the turn-
over frequencies of the two sections.

Operation of the circuit is quite
straightforward. ICI acts as an input buf-
fer, presenting an input impedance of ap-
proximately 100k ohms to the line inputs of
the preamplifier. The input of ICI is AC

coupled by Cl, which together with R2
fixes the -3 DB point at about 1.5 Hz -
low enough to prevent objectionable low
frequency phase shift. The output of ICI
drives the pair of inverting stages formed
by IC2 and IC3, the input resistor to IC2
being split to allow mono summing of the
two channels. The signal path is maintain-
ed at unity gian by the equal input and
feedback resistors of the two stages.

The output of IC2 feeds two single -
pole filters which are buffered by IC4 and
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Circuit Ideas
105. The filter formed by C11, R12 and
RV1 has a high pass characteristic with its
-3 DB point adjustable by VR1 from 5.3
kHz to 20 kHz. Operation of the treble
control, RV2, decides the destination of
the high frequencies that emerge from the
output of IC4 - in the "Cut" position,
they are applied as negative, feedback to
IC2, and in the "lift' position, they bypass
R8 giving additional gain to IC3. The
amount of lift and cut is controlled by R13,
the value specified giving a ± 10 dB varia-
tion.

The bass control works in the same
way except that a low pass filter compris-
ing C12, R14 and RV3 selects the low fre-
quency range which is variable between 20
Hz and 480 Hz.

This type of tone control is character-
ized by shelving response curves with no
interaction between the bass and treble
sections. The curves are shown in Fig. 3
which illustrates the range of the variable
frequency controls.

As the tone control section is non -
inverting from input to output, it can
readily be bypassed as shown. To ensure
that there is no change in level when the
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Fig. 3. Response curves for the tone control module.

bypass switch is operated, the 2.9 dB at-
tenuator formed by R5, R6 and the
volume control is duplicated by the addi-
tion of R10 and R11 at the output of IC3.

The mute switch has been added, as

much for convenience as anything. When
changing records or when the phone rings,
it is very useful to be able to reduce the
overall gain without disturbing the volume
control setting.

Symmetric
Multivibrator
Dr. Ton Trancong

THE CIRCUIT uses the dual RC relaxa-
tion circuits formed by R1C1 and R2C2,
and is self-starting as it has no stable
steady-state. While astable multivibrators
using a single RC relaxation circuit suffer
non -unity space -to -mark ratio due to the
transfer voltage not being exactly halfway
between the supply voltages, the circuit

avoids the problem by using a dual relaxa-
tion circuit based on two inverter sections
on the same IC chip.

The voltages applied to the gates of
both inverters relax exponentially until one
of them reaches its gate's transfer voltage.
Hence the states of the inverters change in-
stantaneously and the cycle repeats with the
two inverters swapping their roles.

Resistors R3 and R4 should have a
value of more than three times that of RI
and R2 for the RC relaxation circuits to
behave as if R3 and R4 were infinite.
However, too high values of R3 and R4
may affect the operation of the circuit as
the voltages at the inputs of the inverters

may then fail to follow the relaxation
voltages. The only requirements for proper
operation are the ICI and 1C2 must be sec-
tions of the same physical integrated circuit
chip, and that corresponding components
of the dual circuits must have the same
nominal values. A 4009 CMOS hex -
inverter chip with R1 = R2 = 300K (20%),
R3 = R4 = 1M (20Wo), Cl = C2 = 680p
(10%) should produce acceptable results.
The frequency obtained is fairly stable
(with 33% variation when the supply
voltage varies between 3.3 V and 15 V) and
its duty cycle is almost a perfect 1:1 over
the whole permissible range of supply
voltage.

C1 = C2
R3 = R4 » R1 = R2
PERIOD = 2.2 R1C1

R2

continued on page 52
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Electronics Today Bookshelf

1

lectromc Books
BP73: REMOTE CONTROL PROJECTS $8. 1 0
OWEN BISHOP
This book is aimed primarily at the electronics enthusiast
who wishes to experiment with remote control. Full explana-
tions have been given so that the reader can fully understand
how the circuits work and can more easily see how to modify
them for other purposes, depending on personal re-
quirements. Not only are radio control systems considered
but also infra -red, visible light and ultrasonic systems as are
the use of Logic ICs and Pulse position modulation etc

2 BP90: AUDIO PROJECTS $7.60
F.G. RAVER
Covers in detail the construction of a wide range of audio
projects. The text has been divided into preamplifiers and
mixers, power amplifiers, tone controls and matching and
miscellaneous projects.

3 The GIANT HANDBOOK OF ELECTRONIC CIRCUITS
TAB No.1300 $27.95
About as twice as thick as the Webster's dictionary, and hav-
ing many more circuit diagrams, this book is ideal for any ex-
perimenter who wants to keep amused for several centuries
If there isn't a circuit for it in here, you should have no dif-
ficulty convincing yourself you don't really want to build it

4 ELECTRONIC TROUBLESHOOTING HANDBOOK
AB019 . $11.95
This workbench guide can show you how to pinpoint Circuit
troubles in minutes, how to test anything electronic, and how
to get the most out of low cost test equipment. You can usi
any and all of the time -saving shortcuts to rapidly locate and
repair all types of electronic equipment malfunctions

5 BP74: ELECTRONIC MUSIC PROJECTS $7.20
LA. PENFOLD
Although one of the more recent branches of amateur elec-
tronics, electronic music has now become extremely popular
and there are many projects which fall into this category. The
purpose of this book is to provide the constructor with a
number of practical circuits for the less complex items of
electronic music equipment, including such things as a Fuzz
Box, Waa-Waa Pedal, Sustain Unit, Revrberation and
Phaser-Units, Tremelo Generator etc

5 BP44: IC 555 PROJECTS $7.75
E.A. PARR, B.Sc.,C.Eng., M.I.E.E.
Every so of ten a device appears that is so useful that one
wonders how life went on before without it The 555 timer is
such a device. Included in this book are Basic and General
Circuits, Motor Car and Model Railway Circuits. Alarms and
Noise Makers as well as a section on the 556, 558 and 559
timers

Based on sales

from

Moorshead

Publications

Book Service

7 BP37: 50 PROJECTS USING RELAYS,
SCR's 8 TRIACS $ 7.75
F.G.RAYER, T.Eng.(CEI),Assoc.IE RE
Relays, silicon controlled rectifiers (SCR's) and bi-directional
triodes (TRIACs) have a wide range of applications in elec-
tronics today. This book gives tried and practical working cir-
cuits which should present the minimum of difficulty for the
enthusiast to construct. In most of the circuits there is a wide
latitude in component values and types, allowing easy
modification of circuits or ready adaptation of them to in-
dividual needs

8 8P79: RADIO CONTROL FOR BEGINNERS $6.80
F.G. RAYER, T.Eng.(CEI),Assoc.IERE.
The aim of this book is to act as an introduction to Radio
Control for beginners to the hobby. The book will commence
by dealing with the conditions that are allowable for such
things as frequency and power of transmission. This is follow-
ed by a "block" explanation of how control -device and
transmitter operate and receiver and actuator(s) produce mo-
tion in a model

Details are then given of actual solid state transmitting
equipment which the reader can build. Plain and loaded
aerials are then discussed and so is the field -strength meter to
help with proper setting up.

The radio receiving equipment is then dealt with which
includes a simple receiver and also a crystal controlled
superhet The book ends with the electro-mechanical means
of obiaining movement of the controls of the model.

9 99 TEST EQUIPMENT PROJECTS YOU CAN BUILD
TAB No.805 $15.95
An excellent source book for the hobbyist who wants to build
up his work bench inexpensively. Projects range from a sim-
ple signal tracer to a 50MHz frequency counter. There are
circuits to measure just about any electrical quantity,
voltage, current, capacitance, impedance and more. The
variety is endless and includes just about anything you could
wish fort

1 OBP76: POWER SUPPLY PROJECTS $ 7.75.
LA. PENFOLD
Line power supplies are an essential part of many electronics
projects. The purpose of this book is to give a number of
power supply designs, including simple unstabilised types,
fixed voltage regulated types, and variable voltage stabilised
designs, the latter being primarily intended for use as bench
supplies for the electronics workshop. The designs provided
are all low voltage types for semiconductor circuits.

There are other types of power supply and a number of
these are dealt with in the final chapter, including a cassette
power supply, Ni-Cad battery charger, voltage step up circuit
and a simple inverter

/ See order form in this issue.

ELECTRONIC THEORY
ELEMENTS OF ELECTRONICS - AN ON -GOING SERIES
F.A. WILSON, C.G.I.A., C.Eng.,
81'62: BOOK 1. The Simple Electronic Circuit

and Components 1.70
BP63: BOOK 2. Alternating Current

Theory $ 8.55
BP64: BOOK 3. Semiconductor

Technology $ 8.55
B P77: BOOK 4. Microprocessing Systems

$ 1 1. 70And Circuits
B PB9: BOOK S. Communication $11.70
The aim of this series of books can be stated quite simply --
it is to provide an inexpensive introduction to modern elec-
tronics so that the reader will start on the right road .by
thoroughly understanding the fundamental principles involv-
ed

Although written especially for readers with no more
than ordinary arithmetical skills, the use of mathematics is
not avoided, and all the mathematics required is taught as
the reader progresses

Each book is a complete treatise of a particular branch
of the subject and, therefore. can be used on its own with one
proviso, that the later books do not duplicate material from
their predecessors. thus a working knowledge of the subjects
covered by the earlier books is assumed

BOOK 1 This book contains all the fundamental theory
necessary to lead to a full understanding of the simple elec-
tronic circuit and its main components.

BOOK 2: This book continues with alternating current
theory without which there can be no comprehension of
speech, music, radio, television or even the electricity
utilities.

BOOK I Follows on semiconductor technology,
leading up to transistors and integrated circuits.

BOOK 4: A complete description of the internal work
ings of microprocessor

BOOK 5. A book covering the whole communication
scene

PH247: DIGITAL TECHNIQUES $29.00
Covers logic circuits, Boolean Algebra, flip-flops, registers.
combinational logic circuitry, and digital design

PROJECTS

BP4$: ELECTRONIC PROJECTS FOR BEGINNERS $ 7,75
E.G. RAVER, T.Eng.(CEI), Assoc.IERE
Another book written by the very experienced author - Mr
F.G. Bayer - and in it the newcomer to electronics, will find
a wide range of easily made projects. Also, there are a con-
siderable number of actual component and wiring layouts, to
aid the beginner.

Furthermore, a number of projects have been arranged
so that they can be constructed without any need for solder-
ing and, thus, avoid the need for a soldering iron.

Also, many of the later projects can be built along the
lines as those in the 'No Soldering' section so this may con-
siderably increase the scope of projects which the newcomer
can build and use

221: 28 TESTED TRANSISTOR PROJECTS
R.TORRENS $ 5 .00
Mr Richard Torrens is a well experienced electronics
development engineer and has designed, developed, built
and tested the many useful and interesting circuits included
in this book. The projects themselves can be split down into
simpler building blocks, which are shown separated by boxes
in the circuits for ease of description, and also to enable any
reader who wishes to combine boxes from different projects
to realise ideas of his own.

B P71: ELECTRONIC HOUSEHOLD PROJECTS $7.20
R. A. PENFOLD
Some of the most useful and popular electronic construction
projects are those that can be used in or around the home
The circuits range from such things as '2 Tone Door Buzzer',
Intercom, through Smoke or Gas Detectors to Baby and
Freezer Alarms.
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8P49: POPULAR ELECTRONIC PROJECTS $7.75
R.A. PENFOLD
Includes a collection of the most popular types of circuits
and projects which, we feel sure, will provide a number of
designs to interest most electronics -onstructors The pro-
jects selected cover a very wide range and are divided into
four basic types. Radio Projects, Audio Projects, Household
Projects and Test Equipment

BP94: ELECTRONIC PROJECTS FOR CARS AND BOATS
R.A. PENFOLD $7.60
Projects, fifteen in all, which use a 12V supply are the basis
of this book Included are projects on Windscreen Wiper
Control, Courtesy Light Delay, Battery Monitor, Cassette
Power Supply, Lights Timer, Vehicle ImMobiliser, Gas and
Smoke Alarm, Depth Warning and Shaver Inverter.

B P95: MODEL RAILWAY PROJECTS $7.60
Electronic projects for model railways are fairly recent and
have made possible an amazing degree of realism. The pro-
jects covered include controllers, signals and sound effects:
striboard layouts are provided for each project

B P93: ELECTRONIC TIMER PROJECTS $7.60
F.G. RATER
Windscreen wiper delay, darkroom timer and metronome
projects are included. Some of the more complex circuits are
made up from simpler sub -circuits which are dealt with in-
do/dually

BP113: 30 Solderless Breadboard Projects -Book 2
R.A. Penfold $8.85
A companion to BP107. Describes a variety of projects that
can be built on plug-in breadboards using CMOS logic IC's.
Each project contains a schematic, parts list and operational
notes

BP104: Electronic Science Projects
Owen Bishop $8.85
Contains 12 electronic projects with a strong scientific
flavour. Includes Simple Colour Temperature Meter, Infra -
Red Laser, Electronic clock regulated by a resonating spring,
a 'Scope with a solid state display, pH meter and electro-
cardiograph.

B P110: HOW TO GET YOUR ELECTRONIC PROJECTS
WORKING $7.60
R.A. PENFOLD
We have all built circuits from magazines and books only to
find that they did not work correctly, or at all, when first swit-
ched on The aim of this book is to help the reader overcome
just these problems by indicating how and where to start
looking for many of the common faults that can occur when
building up projects.

B P114: DIGITAL IC PROJECTS $7.60
F.G. RAVER, T.Eng.(CEI),Assoc.IERE
This book contains both simple and more advanced projects
and it is hoped that these will be found of help to the reader
developing a knowledge of the workings of digital circuits.
To help the newcomer to the hobby the author has included
a number of board layouts and wiring diagrams. Also the
more ambitious projects can be built and tested section by
section and this should help avoid or correct faults that
could otherwise be troublesome. An ideal book for both
beginner and more advanced enthusiast alike

BP67: COUNTER DRIVER AND NUMERAL DISPLAY
PROJECTS $7.05
F.G. RATER, T.Eng.(CEI), Assoc. IERE
Numeral indicating devices have come very much to the
forefront in recent years and will, undoubtedly, find increas-
ing applications in all sorts of equipment. With present day
integrated circuits, it is easy to count, divide and display
numerically the electrical pulses obtained from a great range
of driver circuits.

In this book many applications and projects using
various types of numeral displays, popular counter and
driver IC's etc are considered.

BP99: MINI -MATRIX BOARD PROJECTS $7.60
RA. PENFOLD
Twenty useful projects which can all be built on a 24 x 10
hole matrix board with copper strips Includes Doorbuzzer,
Low -voltage Alarm, AM Radio, Signal Generator, Projector
Timer, Guitar Headphone Amp. Transistor Checker and
more

B P103: MULTI -CIRCUIT BOARD PROJECTS $7.60
R.A. PENFOLD
this book allows the reader to build 21 fairly simple elec-
tronic projects, all of which may be constructed on the same
printed circuit board. Wherever possible, the same com-
ponents have been used in each design so that with a
relatively small number of components and hence low cost,
it is possible to make any one of the projects or by re -using
the components and P C B all of the projects

B P107: 30 SOLDERLESS BREADBOARD PROJECTS -
BOOK 1 $8.85
R.A. PENFOLD
A "Solderless Breadboard" is simply a special board on
which electronic circuits can be built and tested. The com-
ponents used are just plugged in and unplugged as desired
The 30 projects featured in this book have been specially
designed to be built on a "Verobloc" breadboard. Wherever
possible the components used are common to several pro-
jects, hence with only a modest number of reasonably inex-
pensive components it is possible to build, in turn, every pro-
ject shown.

BP106: MODERN OP -AMP PROJECTS $7.60
RA. PENFOLD
Features a wide range of constructional projects which make
use of op -amps including low -noise, low distortion, ultra -high
input impedance, high slew -rate and high output current
types.

CIRCUITS

How to Design Electronic Projects
BP127 $8.95
Although information on standard circuit blocks is available,
there is less information on combing these circuit parts
together. This title does just that. Practical examples are used
and each is analysed to show what each does and how to ap-
ply this to other designs.

Audio Amplifier Construction
BP122 $8.95
A wide circuits is given, from low noise microphone and tape
head preamps to a 100W MOSFET type. There is also the cir-
cuit for 12V bridge amp giving 18W. Circuit board or strip -
board layout are included. Most of the circuits are well
within the capabilities for even those with limited ex.
perience.

Electronic Circuits for Model Railways
BP213 $4.50
Lots of circuits including three types of controllers including
one with simulated inertia and one with high power. Signal-
ling and lighting systems are discussed at length and the
superession of RF interference. There are also 4 "steam whis-
tle" and "chuffer" circuits.

B P111): POPULAR ELECTRONIC CIRCUITS -
B OOK 1 $7.75
R.A. PENFOLD
Another book by the very popular author, Mr. R.A. Penfold,
who has designed and developed a large number of various
circuits. These are grouped under the following general
headings; Audio Circuits, Radio Circuits, Test Gear Circuits.
Music Project Circuits, Household Project Circuits and
Miscellaneous Circuits.

BP98: POPULAR ELECTRONIC CIRCUITS, BOOK 2 $8.85
R.A. PENFOLD
70 plus circuits based on modern components aimed at those
with some experience

BP39: 50 (FET) FIELD EFFECT TRANSISTOR
PROJECTS $ 6.75,
F.G. RATER, T.Eng.(CEI),Assoc.IERE
Field effect transistors (FETs), find application in a wide
variety of circuits. The projects described here include radio
frequency amplifiers and converters, test equipment and
receiver aids. tuners. receivers. mixers and tone controls. as
well as various miscellaneous devices which are useful in the
home.

This book contains something of particular interest for
every class of enthusiast - short wave listener, radio
amateur, experimenter or audio devotee.

B PB7: SIMPLE L.E.D. CIRCUITS $5.40
R.N. SOAR
Since it first appeared in 1977, Mr. R.N. Soar's book has prov-
ed very popular The author has developed a further range of
circuits and these are included in Book 2 Projects include a
Transistor Tester. Various Voltage Regulators, Testers and so
on

BP42: 50 SIMPLE L.E.D. CIRCUITS $5.75
R.N. SOAR
The author of this book, Mr. R.N. Soar, has compiled 50 in-
teresting and useful circuits and applications, covering many
different branches of electronics, using one of the most inex-
pensive and freely available components - the Light Emit-
ting Diode (L .E DJ. A useful book for the library of both
beginner and more advanced enthusiast alike.

THE ACTIVE FILTER HANDBOOK
TAB No.1133 $13.95
Whatever your field - computing, communications, audio.
electronic music or whatever - you will find this book the
ideal reference for active filter design

The book introduces filters and their uses. The basic
math is discussed so that the reader can tell where all design
equations come from. The book also presents many practical
circuits including a graphic equalizer, computer tape inter-
face and more.

MASTER HANDBOOK OF 1001 PRACTICAL CIRCUITS
TAB No.800 $ 26.50
MASTER HANDBOOK OF 1001 MORE PRACTICAL CIR-
CUITS
TAB No.804 $23.95
Here are transistor and IC circuits for just about any applica-
tion you might have. An ideal source book for the engineer,
technician or hobbyist. Circuits are classified according to
function, and all sections appear in alphabetical order.

BP88: HOW TO USE OP AMPS $8.85
E.A. PARR
A designer's guide covering several op amps, serving as a
source book of circuits and a reference book for design
calculations. The approach has been made as non.
mathematical as possible.

See artier tom in this issue.

B P65: SINGLE IC PROJECTS $6.05
R.A.PENFOLD
There is now a vast range of ICs available to the amateur
market, the majority of which are not necessarily designed
for use in a single application and can offer unlimited
possibilities. All the projects contained in this book are sim-
ple to construct and are based on a single IC. A few projects
employ one or two transistors in addition to an IC but in most
cases the IC is the only active device used.

BP117: PRACTICAL ELECTRONIC BUILDING BLOCKS
BOOK 1 $7.60
Virtually any electronic circuit will be found to consist of a
number of distinct stages when analysed. Some circuits in-
evitably have unusual stages using specialised circuitry, but
in most cases circuits are built up from building blocks of
standard types.

This book is designed to aid electronics enthusiasts who
like to experiment with circuits and produce their own pro-
jects rather than simply follow published project designs.

The circuits for a number of useful building blocks are
included in this book. Where relevant, details of how to
change the parameters of each circuit are given so that they
can easily be modified to suit individual requirements.

223: 50 PROJECTS USING IC CA3130 $5.00
R.A.PEN FOLD
In this book, the author has designed and developed a
number of interesting and useful projects which are divided
into five general categories, I - Audio Projects II - R.F.
Projects III - Test Equipment IV - Household Projects V
- Miscellaneous Projects.

224: 50 CMOS IC PROJECTS $ 5.25
R.A. PENFOLD
CMOS IC's are probably the most versatile range of digital
devices for use by the amateur enthusiast. They are suitable
for an extraordinary wide range of applications and are also
some of the most inexpensive and easily available types of
IC

Mr. R.A.Penfold has designed and developed a number
of interesting and useful projects which are divided into four
general categories: I - Multivibrators II - Amplifiers and
Oscillators III - Trigger Devices IV - Special Devices.

THE MASTER IC COOKBOOK
TAB No.1199 $17.95
If you've ever tried to find specs for a so called 'standard'
chip. then you'll appreciate this book. C.L Hallmark has
compiled specs and pinout for most types of ICs that you'd
ever want to use

8P118: PRACTICAL ELECTRONIC BUILDING BLOCKS -
B ook 2
R.A. PENFOLD $7.60
This sequel to BP117 is written to help the reader create and
experiment with his own circuits by combining standard type
circuit building blocks. Circuits concerned with generating
signals were covered in Book 1, this one deals with process-
ing signals. Amplifiers and filters account for most of the
book but comparators, Schmitt triggers and other circuits are
covered.

B P24: SO PROJECTS USING IC741 $6.75
RUDI & UWE REDMER
This book, originally published in Germany by TOPP, has
achieved phenomenal sales on the Continent and Babani
decided, in view of the fact that the integrated circuit used in
this book is inexpensive to buy. to make this unique book
available to the English speaking reader. Translated from the
original German with copious notes. data and circuitry, a
"must" for everyone whatever their interest in electronics.

B P83: VMOS PROJECTS $ 7.70
RA. PENFOLD
Although modern bipolar power transistors give excellent
results in a wide range of applications, they are not without
their drawbacks or limitations. This book will primarily be
concerned with VMOS power FE Ts although power
MOSFE Ts will be dealt with in the chapter on audio circuits.
A number of varied and interesting projects are covered
under the main headings of. Audio Circuits, Sound
Generator Circuits, DC Control Circuits and Signal Control
Circuits.

B P50: IC LM3900 PROJECTS $5.40
H.KYBETT,B.Sc., C.Eng.
The purpose of this book is to introduce the LM3900 to the
Technician, Experimenter and the Hobbyist. It provides the
groundwork for both simple and more advanced uses, and is
more than just a collection of simple circuits or projects.

Simple basic working circuits are used to introduce this
IC. The LM3900 can do much more than is shown here, this is
just an introduction Imagination is the only limitation with
this useful and versatile device But first the reader must
know the basics and that is what this book is all about.

ELECTRONIC DESING WITH OFF THE SHELF INTEGRATED,
CIRCUITS
AB016 $12.95
This practical handbook enables you to take advantage of
the vast range of applications made possible by integrated
circuits. The book tells how, in step by step fashion, to select
components and how to combine them into functional elec-
tronic systems. If you want to stop being a "cookbook hob-
byist", then this is the book for you.
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RADIO AND

COMMUNICATIONS
BP96: CB PROJECTS $7.60
R.A. PENFOLD
Projects include speech processor, aerial booster, cordless
mike, aerial and harmonic filters, field strength meter, power
supply, CB receiver and more

222: SOLID STATE SHORT WAVE RECEIVERS FOR
BEGINNERS $ 7.60
R.A. PENFOLD
In this book, R A Penf old has designed and developed
several modern solid state short wave receiver circuits that
will give a fairly high level of performance, despite the fact
that they use only relatively few and inexpensive com-
ponents

BP91: AN INTRODUCTION TO RADIO DXing $7.60
This book is divided into two main sections one to amateur
band reception, the other to broadcast bands Advice is given
to suitable equipment and techniques A number of related
constructional projects are described.

B P105: AERIAL PROJECTS $ 7.60
R.A. PENFOLD
The subject of aerials is vast but in this book the author has
considered practical designs including active, loop and fer-
rite aerials, which give good performances and are
reasonably simple and inexpensive to build The complex
theory and math of aerial design are avoided

BP125: 25 Simple Amateur Band Aerials
E.M. Noll $7.60
Starting from simple dipoles through beam, triangle and even
mini-rhombics (made from TV masts and 400ft of wire) this ti-
tle describes several simple and inexpensive aerials to con-
struct yourself A complete set of dimension table are in-
cluded

B P46: RADIO CIRCUITS USING IC's $5.40
J.B. DANCE, M.Sc.
This book describes integrated circuits and how they can be
employed in receivers for the reception of either amplitude
a frequency modulated signals The chapter on amplitude
modulated (a m ) receivers will be of most interest to those
who wish to receive distant stations at only moderate audio
quality, while the chapter on frequency modulation if m )
receivers will appeal to those who desire high fidelity recep-
tion.

BP92: ELECTRONICS SIMPLIFIED -CRYSTAL SET
CONSTRUCTION $6.80
F.A. WILSON
Aimed at those who want to get into construction without
much theoretical study Homewound coils are used and all
projects are very inexpensive to build

BP7Ot TRANSISTOR RADIO FAULT-FINDING CHART$ 2.50
CHAS. E. MILLER
Across the top of the chart will be found four rectangles con-
taining brief descriptions of various faults, vis - sound
weak but undistorted, set dead, sound low or distorted and
background noises One then selects the most appropriate of
these and following the arrows, carries out the suggested
checks in sequence until the fault is cleared

AUDIO

205: FIRST BOOK OF HI-FI LOUDSPEAKER
ENCLOSURES $3.75
B.B. BABANI
This book gives data for building most types of loudspeaker
enclosure Includes corner reflex. bass reflex, exponential
horn, folded horn, tuned port, klipschorn labyrinth, tuned
column, loaded port and multi speaker panoramic Many
clear diagrams for every construction showing the dimen-
sions necessary

HOW TO BUILD A SMALL BUDGET RECORDING STUDIO
FROM SCRATCH.. .

TAB No.1166 $15.95
The author, F Alton Everest, has gotten studios together
several times. and presents twelve complete, tested designs
for a wide variety of applications. If all you own is a mono
cassette recorder, you don't need this book If you don't want
your new four track to wind up sounding like one. though,
you shouldn't be without it

BPS1: ELECTRONIC MUSIC AND CREATIVE TAPE
RECORDING 57.75
M.K. BERRY
Electronic music is the new music of the Twentieth Centurs,
It plays a large part in -pop  and "rock" music and, in fact,
there is scarcely a group without some sort of synthesiser or
other effects generator

This book sets out to show how electronic music can be
made at home with the simplest and most inexpensive of
equipment It then describes how the sounds are generated
and how these may be recorded to build up the final com-
position

BP81: ELECTRONIC SYNTHESISER PROJECTS $6.80
M.K. BERRY
One of the most fascinating and rewarding applications of
electronics is in electronic music and there is hardly a group
today without some sort of synthesiser or effects generator.
Although an electronic synthesiser is quite a complex piece
of electronic equipment, it can be broken down into much
simpler units which may be built individually and these can
then be used or assembled together to make a complete in-
strument

ELECTRONIC MUSIC SYNTHESIZERS
TAB No.1167 $10.95
If you're fascinated by the potential of electronics in the
field of music, then this is the book for you. Included is data
on synthesizers in general as well as particular models There
is also a chapter on the various accessories that are
available

TEST EQUIPMENT

BP75: ELECTRONIC TEST EQUIPMENT
CONSTRUCTION
E.G. RAPER, T.Eng. (CEO, Assoc. IERE
This book covers in detail the construction of a wide range of
test equipment for both the Electronics Hobbyists and Radio
Amateur Included are projects ranging from an FET
Amplified Voltmeter and Resistance Bridge to a Field
Strength Indicator and Heterodyne Frequency Meter Not on-
ly can the home constructor enjoy building the equipment
but the finished projects can also be usefully utilised in the
furtherance of his hobby

$6.80

THE POWER SUPPLY HANDBOOK
TAB No.806 $15.95
A complete one stop reference for hobbyists and engineers
Contains high and low voltage power supplies of every con-
ceivable type as well mobile and portable units

REFERENCE

BP85: INTERNATIONAL TRANSISTOR EQUIVALENTS
GUIDE $11.75
ADRIAN MICHAELS
This book will help the reader to find possible substitutes for
a popular user -orientated selection of modern transistors
Also shown are the material type, polarity. manufacturer
selection of modern transistors. Also shown are the material
type, polarity, manufacturer and use. The Equivalents are
sub -divided into European. American and Japanese The pro-
ducts of over 100 manufacturers are included An essential
addition to the library of all those interested in electronics,
be they technicians. designers. engineers or hobbyists Fan-
tastic value for the amount of information it contains

BP108 INTERNATIONAL DIODE EQUIVALENTS GUIDE
ADRIAN MICHAELS $8.95
This book is designed to help the user in finding possible
substitutes for a large user orientated selection of the many
different types of semiconductor diodes that are available
today Besides simple rectifier diodes also included arc
Zener diodes, LEDs. Diacs Triacs, Thyristors, Photo diodes
and Display diodes

BPI: FIRST BOOK OF TRANSISTOR EQUIVALENTS AND
SUBSTITUTES $5.75
B.B. BABANI
This guide covers many thousands of transistors showing
possible alternatives and equivalents Covers transistors
made in Great Britain, USA, Japan, Germany, France, Europe,
Hong Kong, and includes types produced by more than 120
different manufacturers

BP14: SECOND BOOK OF TRANSISTOR EQUIVALENTS
AND SUBSTITUTES $ 6.75
B.B. BABANI
The 'First Book of Transistor Equivalents has had to be
reprinted 15 times The "Second Book" produced in the same
style as the first book, in no way duplicates any of the data
presented in it The "Second Book" contains only additional
material and the two books complement each other and
make available some of the most complete and extensive in-
formation in this field The interchangeability data covers
semiconductors manufactured in Great Britain, USA. Ger-
many, France. Poland, Italy, East Germany, Belgium, Austria,
Netherlands and many other countries

TOWER'S INTERNATIONAL OP -AMP LINEAR IC SELECTOR
TAB No.1216 $ 17.95
This b- ok contains a wealth of useful data on over 5,000 Op -
amps and linear ICs - both pinouts and essential
characteristics A comprehensive series of appendices con-
tain information on specs, manufacturers, case outlines and
so on

CMOS DATABOOK
TAB No.984 $12.50
There are several books around with this title, but most are
just collections of manufacturers' data sheets This one, by
Bill Hunter, explains all the intricacies of this useful family of
logic devices the missing link in getting your own
designs working properly. Highly recommended to anyone
working with digital circuits

See order form in this issue.

ROBOTICS
THE COMPLETE HANDBOOK OF ROBOTICS
TAB No.1071 $15.95
All the information you need to build a walking, talking
mechanical friend appears in this book Your robot can take
many forms and various options - light, sound, and proximi
ty sensors - are covered in depth

HOW TO BUILD YOUR OWN SELF PROGRAMMING
ROBOT
TAB No.1241 $13.95
A practii al guide on how to build a robot capable of learning
how to adapt to a changing enviroment The creature
developed in the book, Rodney, is fully self programming
can develop theories to deal with situations and apply those
theories in future circumstances

B UILD YOUR OWN WORKING ROBOT
$10.95TAB No.B41

Contains complete plans - mechanical, schematics, logo
diagrams and wiring diagrams - for building Buster Buster
is a sophisticated experiment in cybernetics you can build in
stages There are two phases involved first Buster is leash
led, dependent on his creator for guidance; the second phase
makes Buster more independent and able to get out of tough
situations

VIDEO

BP100: AN INTRODUCTION TO VIDEO
D.K. MATHEWSON $7.60
Presents in as non -technical a way as possible how a video
recorder works and how to get the best out of it and its ac-
cessories. Among the items discussed are the pros and cons
of the various systems, copying and editing. international
tape exchange and understanding specifications

Tab1519: ALL ABOUT HOME SATELLITE
TELEVISION $22.95
Covers such aspects as where to buy, problems in setting up
your TVRO station and how to solve them. antenna siting
and equipment selection

Tab1490: VIDEO CASSETTE RECORDERS:
B UYING, USING AND MAINTAINING $14.95
A complete handbook for the video enthusiast You'll learn
about how the systems work and how to choose as well as
take a technical look at the inside workings. There are also
sections on making your own video recordings

MISCELLANEOUS

PH255, COMPLETE GUIDE TO READING SCHEMATIC
DIAGRAMS, 2nd Edition
I. DOUGLAS -YOUNG $11.95
Packed with scores of easy -to -understand diagram and in-
valuable troubleshooting tips as well as a circuit finder chart
and a new section on logic circuits

BP1O1t HOW TO IDENTIFY UNMARKED IC'S $2.75
K.H. RECORR
Originally published as a feature in 'Radio Electronics', this
chart shows how to record the particular signature of an un-
marked IC using a test meter, this information can then be us-
ed with manufacturer's data to establish the application.

B ASIC TELEPHONE SWITCHING SYSTEMS
TALLEY
HB27 $ 17.95
The Revised Second Edition of this book, for trainee and
engineer alike, includes updated statistical data on
telephone stations, and new and improved signaling methods
and switching techniques It also includes E & M signaling in-
terface for electronic central offices and automatic number
identification methods used in step-by-step, panel and
crossbar central off ices

PH252: DIGITAL ICs: HOW THEY WORK AND HOW
TO USE THEM
A. BARBER $10.95
The dozens of illustrations included in this essential
reference book will help explain time -saving test procedures,
interpreting values, performing voltage measurements, and
much more'

AUDIO AND VIDEO INTERFERENCE CURES
KAHANER
HB21 $8.95
A practical work about interference causes and cures that af-
fect TV, radio. hi-fi. CB, and other devices Provides all the in-
formation needed to stop interference Schematic wiring
diagrams of f titers for all types of receivers and transmitters
are included Also, it supplies simple filter diagrams to
eliminate radio and TV interference caused by noisy home
appliances, neon lights, motors, etc

BP121: How to Design and Make Your Own PCBs
R.A. Penfold $7.60
The emphasis is on practical rather than theoretical techni-
ques. Starts by giving simple methods of copying from
magazines, carries on with photographic methods of produc-
ing PCBs and continues with layout design.
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A Look At the
Memotech 512

An impressive new computer from
a company best known for ZX
peripherals.

by David Norman

MEMOTECH HAS served a long appren-
ticeship in the field of microcomputers as
a manufacturer of high quality ZX81
peripherals, and now they are set to take a
slice of the home and business market
with the MTX 512.

If first impressions are important,
then Memotech has scored highly - their
product comes beautifully packed and
presented. The micro itself is cased in
black anodised aluminum and carries a
total of 79 keys which have a crisp and
positive feel to them. The power supply is
a separate unit, equally stylish, and rated
at 1A. All the usual cables and documen-
tation are also contained.

RAM
The MTX 512 is a 64K machine with ex-
pansion to 512K. There's no need to
worry about shrinking user memory when
you're in the graphics mode either; there's
an extra 16K for the graphics alone and
the graphics RAM is controlled by a
separate video processor.

Plenty Of Ports
The MTX is a wide computer - about 19
inches - so there is plenty of room along
the back for a multitude of connectors.
They are generally high quality sockets,
but deeply recessed and therefore difficult
to get at, though this won't matter if the
machine is going to stay in one place most

of the time. There is a phono socket so
that the sound output from the computer
can be sent to a hi-fi. In normal use the
sound channels, of which there are four,
will pass through the television and can
therefore be easily adjusted to the volume
of your choice.

Monitor and printer outputs are pre-
sent, as are two joystick ports which will
accept the popular "Atar,i" type of
joystick. All the important CPU signals
are available on an edge connector,

RS232 I RS232 0

though this is normally blanked off in the
interests of safety (the machine's safety by
the way, not the user's!) and two RS232
interfaces are available as an optional ex-
tra. As if this wasn't enough, there is also
an uncommitted 8 -bit I/O port on the
PCB itself, just sitting there as a 16 -way
IC socket and waiting for the home con-
structor to pop in a 16 -pin header on some
ribbon cable so that the micro can start
controlling various gadgets around the
home.

MONROR WEI POWER
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Up And Running
The DIN power supply connector was a
very tight fit in its socket, but fortunately
once it is in, there is no need to discon-
nect. Not only is there an illuminated
switch on the power supply, but there is
also a reset button on the computer to
bring you out from all crashes, infinite
loops and other software nightmares. It is
just as well that there is a light on the
power supply since the MTX runs silently,
without hums or buzzes.

The display on a Hitachi 12 inch col-
our TV was steady and the colours true,
though the TV did need retuning after a
warm-up period of about half an hour.
There was no "dot -crawl" on either sta-
tionary or moving characters. The format
of the screen in character mode is 40 x 24
and in general the text is clear and of
pleasing proportions. However, I didn't
much care for the lower case 'g' so I used
the GENPAT command to redefine it.
Any character in the standard ASCII set
(codes 32 to 127) can be redefined in this
way, and you may also define 26 new
characters (or graphics) for codes 128 to
154, and type most of them into the com-
puter using the special function keys
marked Fl to F8. In graphics mode there
are 32 characters on a line, so there is
more space between each character. You
can use the keyboard to change the
character set to Spanish or German, in
which case the specialized European sym-
bols occur in place of the English
keyboard's square -brackets and so on.

All the video work is done by one
chip, the Texas 9929. This is a standard
Video Display Processing (VDP) chip
capable of producing four display modes,
16 colours and up to 32 sprites, about
which more will be said later. One possible
source of complaint is that the leading
character position in each line may be lost
in the television margin. This is not
noticeable at first, since the software
places print statements a couple of spaces
on from the beginning of a line. The
general advice must be to try to buy a TV
or monitor with a horizontal hold, accom-
panied by a plea to the manufacturers to

start putting these controls back onto
their television sets!

High Command
The MTX has 24K of ROM, so there is
plenty of space for some powerful and
sophisticated commands. The manual is a
provisional version: it runs to 250 pages
and contains a wealth of technical infor-
mation, but even so it is evident that a
more comprehensive manual or book will
be necessary to enable the user to get the
best out of this computer. The ROM con-
tains the BASIC, an interactive language
called NODDY and an Assembler/Disas-
sembler with powerful debugging
facilities. Also available are plug-in car-
tridges for the FORTH and Pascal
languages. The MTX BASIC has extra
commands to enable the user to handle
colour, sound, graphics and sprites
without recourse to PEEKs and POKEs
(Commodore please note!) and it should
please most people. You may be disap-
pointed to see that PROCEDURES and
DO . . . UNTIL constructions are miss-
ing, but on the other hand you should be
pleased to find that syntax is checked at
the time of entry, and that keywords may
be entered in a shortened form.

Assemble, Please
The assembler is called from BASIC, and
it assembles the code in situ, as part of the
BASIC listing. The assembler itself is fair-
ly basic, but it is easy to use and to edit.
Numbers may be entered in either hex or
decimal, and addresses are printed out in
hex. Address labels are obviously ac-
cepted, but labels equated to numeric
values are not supported. Define Space
and Define Byte (incorporating Define
String) can be used, but Define Word is
absent.

Table 1
CIRCLE DRAW PLOT ARC LINE ANGLE VIEW
PHI. SPRITE MVSPR ADJSPR CTLSPR GENPAT

Table 1. The graphic and sprite group; power-
ful instructions for multi -level, highly mobile
screen displays.

NODDY is a new language designed
to simplfy text handling. It has only 11
commands, but can be incorporated into
BASIC in such a way that the two
languages work toegether. Coupled with
the MTX editing keys, it should take the
drudgery out of creating programs with a
large textual content. Applications are ob-
viously going to suggest thethselves in
areas of the school curriculum, in the fast -
training of personnel in commerce, and in
adventure -game writing. Time will tell
how useful NODDY will be, and
Memotech are to be congratualted for in-
corporating it into their computer - it's
an experiment on their part and a
challenge for the software writers to make
something of it.

PANEL calls up the front panel
display and puts the user directly in con-
trol of the MTX monitor at machine code
level. Basically it is a window looking in at
the registers and memory locations of the
computer and it is an invaluable aid to all
users intersted in writing and debugging
program and control of I/O devices at
machine code level.

Other interesting commands in this
group are the COLOUR, PAPER, INK
and ATTRibutes which set up the various
colour and printing options: the CLOCK
and TIMES which handle a real-time
clock in hours, minutes and second for-
mat, and the SOUND command that
passes either 3 or 7 parameters to the
Texas 76489 sound chip.

Sprites And Things
The graphics screen has a resolution of
256 x 192 pixels and the graphic com-
mands are listed in Table 1. PLOT, LINE
and CIRCLE are fairly standard point
and line drawing comands, but there is
also ANGLE, PHI, DRAW and ARC and
these are used together to determine the
direction of lines and patterns drawn in
the style of LOGO's TURTLE graphics.
The provisional manual gives short ex-
amples of how to handle these advanced
graphics, and it is to be hoped that further
instructions will be provided in the final
version of the manual.

Rear view showing the vast assortment of con-
nectors on the MTX 512.
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Memotech 512

And so now to the Sprites: "Up to 32
independently controllable user definable
sprites, plus pattern plane and backdrop
plane" to quote the specifications, but
what exactly does this mean? Think of the
TV screen as a drawing board with a small
piece of paper on it. The paper represents
the physical size of the video screen, 256 x
192 pixels and can be a colour of your
choice. This is the "backdrop -plane".

The Memotech power supply

Circuit ideas continued from page 46

Onto that paper, that screen, goes the text
and/or graphics shapes in any ink colour
you choose. This is the "pattern -plane".
Consider the paper and the ink as a land-
scape. Now imagine a large piece of
cellophane, 8192 x 8192 pixels in size, on
which you have placed a small object call-
ed a sprite. The cellophane is your
"sprite -place". You can see the landscape
beneath the cellophane, except where the
sprite obscures it. Furthermore, you can
move the sprite across the cellophane
(with sprite) relative to the landscape.
Finally, imagine that you could have up to
thirty-two seperate sheets of cellophane
all piled on top of the landscape, and each
with a moving sprite on it. That's how
sprites help to achieve animation effects,
and the commands such as MVSPR (move
sprite) and CTLSPR (control sprite) help
to set up the operating conditions. Once
set, the sprites move around independent-
ly of the BASIC program, until such time
as their parameters are altered. Collision
between sprites are detected, and can be
checked on by a PEEK to a register in the
VDP chip.

Conclusion
The MTX 512 is a well designed and
carefully constructed machine which is

well worth the $945 asking price. It seems
to be suitable for both the home and
educational markets, as well as novices
and experts alike.

The Memotech MTX 512 is available
from Gladstone Electronics Supply Co.,
1736 Avenue Rd., Toronto, Ontario M5M
3Y7 (416) 787-1448. The distributor for
the MTX 512 is EDG Electronic
Distributors Inc., 3950 Chesswood Ave.,
Toronto, Ontario, M3J 2W6 (416)
636-9404 Telex 06-219798. Eli

"It's a new type of memory chip, manufac-
tured in California. It doesn't have a definite
access time; it finds your data as soon as you
stop hassling it and let it get its head
together."

DC Lamp Dimmer
The IC which controls the switching is the
well known 555 timer, which is intended
for monostable or oscillator applications.

Its main internal functions comprise
a flip-flop, and two comparators, which
can set the flip-flop (and hence the out-
put) into either state. The comparators

switch at one third and two thirds of the
supply voltage, but this can be modified
by the control voltage input, and thus in
this application can change the mark to
space ratio.

It can in fact be varied from full on to
completely off - though being on for two
thirds of the time seems to be a typical set-
ting required.

D1 rr Cl RV1
9V1 47u " 10k

NOTES:
IC1 = 555
Q1 = VN46AF
D1 = BZY88C9V1
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CONTROL
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The FET used requires less than OV8
on its gate to guarantee turn off - no
problem for the 555 IC which is
guaranteed to pull down to OV25.

The circuit can handle lamps up to
about 10 watts in size.

R3
330R

Q1

VN46AF

LIGHT

0+12V

0 OV

Fig. 1. The circuit. The dimming is obtained by a rapid switching of the lamp, controlled by the 555 timer.
Ell
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Robotics continued from page 20

which it loses when turned off, or on
EPROM, so it can remember when it
wakes up). As its experience grows, the
RB5X develops rankings or levels of con-
fidence in each of its possible responses.
Eventually, the RB5X creates a range of
appropriate learned responses to all of the
circumstances it encounters in a room.

As well as moving and lifting and car-
rying, the RB5X has a number of
capabilities that the other robots of the
home variety can't do. For example, it has
a fully resident voice recognition capability
whereby the robot ban hear and
understands your words and respond either
with information or with an action. It has
the ability for radio communications
whereby it can communicate through a
modem to a remote computer, to a com-
puter in the same room, directly to another
robot, or to a security device. That means
that the robot can teach another robot
what it has learned, or, it can be program-
med to patrol an environment (one's home)
and detect intruders or a fire, transmit the
information to the police or fire depart-
ment, and raise an alarm. In the realm of
navigation, the robot can be provided with
an on -board compass such that no matter
what direction it faces it will know where it
is, or alternatively, a rotating sonar sensor
enables the robot to scan the environment,
compare the readings with prior
knowledge, determine where it is, and via
the compass, determine in which direction
it is to move. As a continuation of the
security aspects of the robot, it can be fit-
ted with a fire detector and extinguisher. It
can sense both temperature and the rate of
change of the temperature. For example, it
can tell the difference between a person or
an animal walking by (simple body
warmth), a stove turned on for cooking
(relatively hot but unchanging) or a fire
(very hot and getting hotter). It then is
capable of raising an alarm (siren, lights)
and via a cartridge carried in a dolly pulled
behind it, detect where the hottest portion
of the fire is, point the nozzle and release a
blast of pressurized CO2 at the base of the
fire. This either extinguishes it, or delays its
spread until humans can show up and deal
with it themselves. And lastly, it can do the
vacuuming via a device mounted on a dolly
pulled behind it. As for doing widows,
have patience; they're working on it. (The
problem is reach - RB5X is too short).

There are also programs to teach, via
TinyBASIC, such things as physics (in-
teraction of sensors, etc.) and
mathematics (patterns and geometry); it
can be programmed to bring one the mail,
water the plants, take the kid for a ride in
the dolly, and at least in one publicity
photo, take the dog for a walk (though I
don't think this author's 85 pound pooch
would take too kindly to that idea).

Essentially, then, for an assembled
base price of roughly $2,300, the RB5X

comes about as close to a real life R2D2 as
can currently be found.

What then of the future? It's all well
and good for companies like RB Robots to
develop production models that can do
things, but nonetheless home/hobby
robotics are still firmly stuck in the position
that microcomputers were six or seven
years ago; the technology is there, but the
uses still have to be developed by the home
hobbyist. Fortuntely, there are a number
of companies that directly or indirectly
recognize this, and are attempting to pro-
vide the home robotics person with parts
and systems that can be amalgamated into
working devices. As such, there are a
number of areas to be covered: informa-
tion processing, sensing, mobility, grip-
pers, and education.

In the realm of information process-
ing, or controllers, there are a number of
companies: Cybernetic Micro Systems with
its CY500 Stored Program Stepper Motor
Controller, HHS Microcontroller's R8E
Microcontroller, and so on. To delve into
their capabilities is redundant. Their ad-
dresses are found at the end of this article.

In the realm of sensing there are also a
number of companies, though basically
one three will be mentioned here. The
Votrax Inc. company manufactures a per-
sonal speech system which is about as good
as one gets. The Ezra C. Lundal Inc. Com-
pany manufactures a sonic ranging device
designed as a distance sensing and control
unit, as well as a distance monitor device
about the size of a packet of cigarettes.
Perhaps the most versatile ranging device is
Polaroid's Ultrasonic Ranging System
developed for one of their cameras, and
now used in a variety of applications, par-
ticularly robotic sensing systems. A run-
down on what it does and how it does it
can be found in this issue of ETI under
`Electronics in Action'.

Do It Yourself
Mobility can be handled one of two ways.
One can purchase an off -the -shelf base,
such as Hobby Robots RBU-IIT unit
which can carry up to 275 pounds over flat
terrain at 3 feet per second, though at
$1500 (US) a unit, it's a bit pricey. Far bet-
ter to build one yourself. To that end Stock
Drive Products in a veritable mother -lode
for the robotics enthusiast via their Hand-
book of Small Standardized Components
and their Design and Application of Small
Standarized Components, which includes a
51 page robotics design section. This latter
volume prefaces each section over the
course of almost 800 pages with diagrams,
descriptions and explanations dealing with
small scale engineering; e.g., how to select
the right gear, how many teeth should it
have and why, etc. It's a superb quick
course in small scale engineering with real
life examples. It costs $7.95 US. In com-
bination with the other volume (730 pages,

The Memocon Crawler from MOVIT, design-
ed in the turtle fashion, can be programmed
from a five function keypad to perform basic
robotic actions.

$5.95 US) which contains every sort of little
thing (24,000 different gears, bushings,
pulleys, motors, whatever) this writer can
safely say that no hobbyist dealing with
matters mechanical could or even should
try to design anything without possessing a
copy.

In the realm of grippers, the MACK
Corporation's low profile actuators' are
about as good as they come. Primarily
designed for industry, the smaller ones
have application in robotics.

In the world of education, there are an
increasing number of courses available for
the would-be roboticist through communi-
ty colleges and universities. However, they
require attendance. Perhaps the best cor-
respondence, self -tech program in robotics
is the one offered by the Heathkit Com-
pany, costing $150 (an industrial applica-
tions course in Robotics cost another
$150.) It covers almost everything and in
combination with the Stock Drive Pro-
ducts' volumes, will set roboticists well on
their way to success.

And finally, for those who want a
quick taste of what the problems are and
how to deal with them, the MACK Cor-
poration has a free booklet, originally in-
tended for internal use by their employees,
entitled Robotics . . . Start Simple. It is a
good introduction into what sort of pro-
blems the roboticist is likely to face and
how to overcome them.

What then of the future? If the hob-
byists get going, then perhaps the $2 billion
a year industry by the end of the decade
will come about, and the indications are
good that it will. After all, the speech syn-
thesis device used by the RB5X was
originally designed by 17 -year -old Arnold
Tang of Honolulu, Hawaii, and the
RB5X's fire extinguisher mechanism was
developed by Mark Turner while a student
at the Golden High School in Golden, Col-
orado, and entered into the school's
science fair where it (not surprisingly) took
first place in the Engineering Division.

Just like the developments in
microcomputers six years ago.

For selected addresses see page 10.
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 1401
POI

Timekeeping: find Easter, print a calendar for
any year, and try some graphics with an analog
clock.

/'..mmenenitnmenimo

'

LI000000001
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THE THREE programs presented here
are concerned with the subject of time.
Computers, with their ability to do math
and follow complicated sets of rules, are
well suited to figuring out times and dates.
Consider, for example, the rules for leap
years: every fourth year is a leap year, but
every hundredth (1800, 1900, etc.) is not,
except for every four hundredth (2000, for
example), which is. Keeping track of a
seven-day week through 365 and/or 366
day years is another interesting trick.

Of course, if you think that's com-
plicated, you ain't seen nothing yet.
Check out the rules for when Easter oc-
curs: "the Sunday which follows the full
moon which occurs on, or next after, the

Apple Listings by Anthony DeBoer

day of the spring equinox." They don't
figure these things out by throwing darts
at a calendar, much as it may seem that
way. You almost need a degree in
astronomy to plan your spring vacation.

The Silicon Solution
Starting off, we have a program that
prints out calendars for any year of the
Gregorian calendar. Although written in
Applesoft BASIC, it could probably, with
a bit of programming knowledge, be
adapted to just about any other BASIC. It
asks for a year and a month - enter zero
for the month to get all twelve - and then
prints up the calendar(s). A hardcopy op-
tion lets you print out the results.

The second program figures out
when Easter Sunday falls in any given year
or years. It asks for a starting year and an
ending year, and then prints up a list of
the dates on which Easter will fall in those
years.

Third, we have a clock program.
While it doesn't keep accurate time, it
does show off the Apple's animated
graphics capability (using both high-res
screens) fairly well. It even makes nice
mechanical clicking sounds as it goes
around. Of the three, this is the only one
that probably isn't worth trying to
translate to another computer's BASIC,
since it uses so much that is Apple -
specific.

Cal .r -b 4=1 r-

100 REM Calendar by Anthony DeBoer
110 DEF FN D(R) = (Y = (R * INT (V / R)))
120 1$ = CHRS (124) + "

130 DIM MNS(12): FOR N = 1 TO 12: READ MNS(N): NEXT
140 DATA JANUARY,FEBRUARY,MARCH,APRIL,MAY,JUNE,JULY,

AUGUST,SEPTEMBER,OCTOBER,NOVEMBER,DECEMBER
150 TEXT : HOME : PRINT "Calendar": PRINT
160 INPUT "Year = ";V: PRINT
170 INPUT "Month (0 for all year) =
180 IF M < 0 OR M > 12 THEN 170
190 PRINT : PRINT "Hardcopy? ";
200 GET HS: IF HS < > "Y" AND HS < > "N" THEN 200
210 PRINT HS: IF HS = "Y" THEN PRINT CHRS (4);"PRel"
220 IF M > 0 THEN GOSUB 260: GOTO 240
230 FOR M = 1 TO 12: GOSUB 260: NEXT
240 IF HS = "V" THEN PRINT CHRS (4);"PR#0"
250 END
260 REM figure out what day the month starts on
270 D = Y:A = M - 2: IF A < 1 THEN A = A + 12:D = V - I

280 C = INT (D / 100):D = D - 100 * C
290 W = INT ((13 * A - 1) / 5)
300Z=W+ INT (C / 4) + INT (D / 4) + 1 + D - 2 * C
310 F = Z - 7 * INT (Z / 7)

320 REM figure out how many days in month
330 L = 28 + INT ((13 * A + 12) / 5) - W
340 IF M = 2 THEN L = 28 + FN 0(4) - FN 0(100) + FN D(400)
350 REM print calendar month
360 IF HS = "N" THEN HOME
370 AS = MNS(M) + " " + STRS (Y): HTAB 20 -- LEN (AS)
380 FOR N = 1 TO LEN (AS): PRINT MIDS. (AS,N,1);" ":: NEXT
390 PRINT : PRINT
400 PRINT " SUN MON TUE WED THU FRI SAT": GOSUB 520
410 I = 0: IF F > 0 THEN FOR N = 1 TO F: GOSUB 460: NEXT

";M

420 FOR I = 1 TO L: GOSUB 460: NEXT
430 IF D > 0 THEN I = 0: GOSUB 460: GOTO 430
440 IF H$ = "N" THEN GET AS
450 PRINT : PRINT : RETURN
460 REM print calendar cell
470 PRINT LEFTS (15,5 - (I > 9) - (I > 0));
480 IF I > 0 THEN PRINT I;
490 D = D + 1: IF D < 7 THEN RETURN
500 PRINT LEFTS (ISO)
510 PRINT 1$;1$;1$;11";1$;1$;1$; LEFTS (ISO)
520 PRINT "+----+----+----+----+----+----+----+"
530 D = 0: RETURN

DECEMBER 2 001

SUN MON TUE WED THU FRI SAT

1:

21 31 4: 5: 6: 7: 81

91 10: 111 121 131 141 151

161 17: 181 191 201 211 221

231 241 25: 261 27: 281 29:

1 301 311
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Ester Sur-Icty
100 REM Easter Sunday
110 REM Adapted by Anthony DeBoer from a program by Noel Bailey

from an algorithm by T. H. O'Beirne
120 PRINT
130 INPUT "FIRST YEAR = ":Y
140 INPUT "LAST YEAR = ":Z
150 PRINT
160 PRINT "EASTER SUNDAY"
170 PRINT "

180 FOR X = V TO Z
190 A = X - 19 . INT (X / 191:8 = INT (X / 100):C = X - 100 . 8:

D = INT (B / 4):E = B - 4  D:G = INT (18 r B + 13) / 25)

200 0 = 19 . A B - D - G . 15:H = 0 - 30 * INT (0 / 70):
I = INT (C / 4):K = C - 4 r I

210 0 = 2 * E 2 . I - H - + 32:L = 0 - 7 . INT (0 / 7)

220 M = INT ((A + 11 * H + 19 L) / 433):N = INT ((H + L - 7  M
+ 90) / 25)

230 0 = H L - 7 * M + 33 * N + 19:P = 0 - 32 0 INT (0 / 32)

240 MS = " APRIL ": IF N = 3 THEN MI = " MARCH "
250 PRINT P;MS:X
260 NEXT

FIRST YEAR = 1981
LAST YEAR = 1990

EASTER SUNDAY

19 APRIL 1981
11 APRIL 1982
3 APRIL 1983
22 APRIL 1984
7 APRIL 1985
30 MARCH 1986
19 APRIL 1987
3 APRIL 1988
26 MARCH 1989
15 APRIL 1990

1

100 REM Clock by Anthony DeBoer
110 DIM C(59),S(59)
120 PI = 3.1415927
130 T = PI / 0: FOR N = 0 TO 59:X = N 0 T:C(N) = COS (X):

SIN) = SIN (X): NEXT
140 HGR HGR2 : HCOLOR= 3
150 TI = I:TM = 0:TP = 60
160 TF = 3:NT = 9 / 10
170 SP = 49200:5 = 0
180 POKE (49236 + 51,0
190 POKE 230,(64 - 32 0 S)
200 CALL - 3086
210 GOSUB 390
220 REM Do clod face
230 FOR T = 0 TO 59 STEP 5:R = 90: GOSUB 310: HPLOT X,YIR = 80:

GOSUB 310: HPLOT TO X,Y: NEXT
240 REM Do minute hand
250 HR = 90:HT = TM: GOSUB 340
260 REM Do hour hand
270 HR = 60:HT = INT (TM / 12): GOSUB 340
280 GOSUB 390
290 TM = TM + TI
300 5 = 1 - 5: GOTO 180
310 IF T ) = TP THEN T = T - TP
320 IF T < 0 THEN T = T + TP
330 X = R * SIT) + 140:Y = 96 - R * C(T): RETURN
340 HPLOT 140,96:SR = HR / 3
350 R = SR:T = HT - TF: GOSUB 310: HPLOT TO X,Y
360 R = HR:T = HT: GOSUB 310: HPLOT TO X,Y
370 R = SR:T = HT . TF: GOSUB 310: HPLOT TO X,Y
380 HPLOT TO 140,96: RETURN
390 REM Click speaker
400 DV = PEEK (SP) + PEEK (SP): RETURN

The clock
at 12:03

ETI
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APDIAL
The Terminal Program

for
Apple CP/M Users

If you use an Apple compatible system under CP/M, you will probably have
found that communications software for your computer is a bit scarce. At
best, you can get very savagely stripped down versions of other CP/M ter-
minals, which offer limited facilities.

There's a small purple dragon in your computer crying out for APDIAL.
APDIAL is a complete terminal package which can either stand alone or

act as a front end for a protocol transfer system, like MODEM7. Among its
features are:
 Written in machine code for blinding speed.
 Dials, waits for carrier and can autoloop if the line is busy.
 Automatically drops into terminal mode if it gets a carrier.
 Has an internal menu driven phone number library.
 Written for the Apple . . . APDIAL is not hacked from other software.
 Can boot MODEM7 or another file transfer program automatically.

The APDIAL disk comes with both a COM file and an extensively com-
mented source file which can be assembled with ASM or MAC. It comes
configured for the low cost PDA 232C card, although users with even a
rudimentary knowledge of assembler can change a few equates in the
source and adapt it for any of the popular communications cards

APDIAL costs $19.95, which includes postage, packing and a brand
new, high quality disk. Ontario residents please add 7%

Electronics Today Software
25 Overlea Boulevard, Suite 601

Toronto, Ontario
M4H 1B1
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Servo Interface
Looking for something useful to
do with those servos you threw
in the back of the closet? Why
not interface them to the ZX81
(or other favourite micro) and
get them to do some work
around the house.

by Rory Holmes

THE SERVO interface is built on a single -
sided PCB. An additional double -sided
PCB is used to make a lead -through type
of edge connector plug, similar to that us-
ed on the ZX printer. The interface elec-
tronics are too bulky to be mounted
directly on the Sinclair edge -connector,
but our small Verobox-enclosed plug,
wired to the main board via ribbon cable,
puts less strain on the expansion connec-
tor. Although this interface has been
designed for use on the ZX81, real adven-
turists can modify it for use on just about
any other micro with accessible I/O ports.

Start construction with the main
PCB, soldering in the links and resistors
first (there should be eight links
altogether), followed by the IC sockets
and other components. Insert Veropin ter-
minals at all the computer bus connec-
tions, since this makes wiring up to the
ribbon cable easier. Veropins, or a five -
way Molex connector socket should also
be used at the servo output terminals as il-
lustrated on the PCB overlay diagram of
Fig. 1.

The double -sided board is really an
extender to allow the use of peripheral
connectors. If you don't need the
peripherals, you can substitute a suitable
connector and wire the ribbon cable to it.
If you need the PCB, it's easy to make up
with the paint -and -etch method, or you
can use the self-adhesive foil patterns
available commercially.

Adjust Your Address
The three DIL switches can be replaced by
appropriate wire links if the address com-
bination that you wish to use is going to
be a permanent fixture. The address selec-
tion details given below should be studied
to appreciate the possible configurations
of the address decoder. Observe that the
two switches corresponding to the Z80
control lines (those nearest C4), would

always be set to logic low, i.e., closed.
Also note that IC3 is positioned the other
way round to the other ICs.

Pot Luck
The edge connector PCB is cut to exactly
fit into the smallest Vero potting box. By
a lucky coincidence, the 23 -way Sinclair
expansion bus will exactly fit the inside of
this box. The solder tags on the edge
socket are spaced wider apart than the
PCB thickness and must be adjusted
slightly - don't forget the keyway orien-
tation shown in the wiring layout. One
row of tags should first be soldered as they
are to the 'underside' PCB terminals and
then the other row can be bent down to
reach the topside terminals, allowing the
assembly to fit in the Verobox.

Figure 3 shows how slots should be
cut in the box to house the edge connector

plug and socket. Two large size stick -on
rubber feet should be positioned on the in-
side of the lid to hold the board firmly in
place as the lid is screwed down. If one of
the feet is stuck above the ribbon cable en-
try point, it will act as a cable clamp. A
very neat and solid connector system will
result from this construction method.

Address Selection
With the ZX81, IC8 and 9 must be fitted
while IC7 is optional, depending on the
degree of address decoding required.
Jumper links JB and JC should be fitted,
but not link JA. The memory map given
in part 1 showed the address line logic
levels needed to decode different address
ranges. These logic levels are set on the
switches to decode the required addresses
for the servo locations.

COMPUTER BUS INPUT

DATA O ADDRESS BITS

O IN en g

110111111 III
.1

111141-11
JulJ

ttt 1
Ououoz

SERVO
OUTPUTS

U

a0cc

Fig. 1. Overlay for the servo arm interface board.

A

0
NOTE: a  ANODE
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Machine Language continued from page 40

the instruction would mean: load the A
register with the two byte number pq; two
into one won't go! To get the number in
the A register into the address pq, the in-
struction in the Z80 set is 32 - LD (pq), A.

This mode of addressing need not be
restricted to a single register; a Z80 example
is 2A - LD HL, (pa), where the byte is pq
is loaded into L and the byte in pa + 1 is put
into H. If you forget which byte goes
where, just remember H for high (byte),
and L for low; using the DE pair, the high
byte will go into register D.

FIRST STEP: divide decimal address by 16
1875

16 130:000 remainder 0 = 0 x units
SECOND STEP: divide this by 16

16 1.875 remainder 3 = 3 x 16
THIRD STEP: divide again by 16

16 11'F remainder 5 = 5 x 16
As the result is less than 16. we stop therefore 30,000 decimal --
7530 hexadecimal

Fig. 8 One way of converting decimal to hex.

Those of you with Sinclair micros may
have noticed, in the manual appendix deal-
ing with the character set, the words 'after
ED' or 'after CB' etc. This is where a four
byte absolute instruction may be found and
is explained as follows. The instruction 4B
in the Z80 set means LdC, E, but after ED
means LD BC, (pq). Fig. 10 shows how this
is used in a program. The use of ED and
CB, etc., is very similar in principle to the
use of shift keys, where one key with shift
has a different function to the unshifted
version.

A Direct Extension
This section should explain, in part at least,
some of the differences in terminology that
I mentioned earlier. In one book I read, the
author gave an example of absolute ad-
dressing, using 3A - LD A, (pq) for the
Z80 set. He went on to say that this mode is
sometimes called the direct or extended
mode. As the 6800 set uses both of those
modes I'll give a couple of examples.

In the direct mode, the instruction 96h
is concerned with loading the accumulator
with the byte held in an address, but there
is only one byte used for the address. This
is because the high byte of the address is
supplied by the computer automatically
and the byte is 00. So when the computer
meets the instruction 96 FF, it interprets it
as meaning Ld A, (pq), where pq is ()OFF.
An example of the extended form from the
6800 set is 87 - LD (pq), A where the two
bytes pq must be put in by the program-
mer. As a last example, I'll use the 8085 set;
in that set 3A - Ld A, (pq) is considered
as being in the direct mode.

Now for a little bit more explanation
of terminology. That 6800 direct mode ex-
ample I gave above is sometimes called zero
page addressing, or sometimes, ab-
breviated absolute form. No matter what it
is called, it still works in the manner that I

have described. Those of you with a 6502
can use zero page addressing, which simply
means the first page (of RAM) runs from
addresses 0000 to 00FF. All you have to do
as a programmer is specify the low byte of
the address from 00 to FF, and the com-
puter adds the 00 automatically, as already
explained. Now you can see that it does
help to know how your computer has its
memory mapped out. A computer that has
ROM starting at address 0000 cannot use
zero page addressing in the form Ld (pq),
A, because you cannot write to ROM.

Pop Goes The Weasel
In the instructions that I've already
covered, the two bytes, pq, have been used
as an address. Later on I will be giving ad-
dressing mode using pq as numbers, but
for now more explanations. These explana-
tions concern not only what has gone
before, but what is yet to come. Firstly, let
us recall the stack pointer register, SP, as
we'll be looking at this in rather more
detail.

As you will recall, the stack is a por-
tion of RAM which the computer reserves
for its own use, and, like the variables area,
the size can fluctuate. The stack is used to
store two byte addresses or numbers, either
at the command of the programmer, or as
part of a computer controlled sequence.
Curiously, the stack is sort of upside down,
with the latest piece of information going
on top of the one before, which makes for
a last in, first out, situation.

To help you understand the stack and
the manipulation of pq, I am going to use
two single -byte instructions. These are the
PUSH and POP, or PUSH and PULL in-
structions. Because pq takes up two bytes
push and pop concern register pairs. The
Z80 set allows the push and pop of every
register pair (see part one of this series) and
also allows the A register to be paired with
the flags register, F, for this purpose.

410 440044411 4.44

44 4

Fig. 9 Absolute jump instructions.

Don't be misled, though: the use of the AF
pair allows only A to be loaded (with any
number up to FFh), but you can't load the
F register.

Using the HL pair to make things
clear, the Z80 instruction EF - PUSH HL
will store the contents of HL on the stack.
See Fig. 10 while following the explana-
tion. Supposing HL contained the number
or address 30,000d or 7530h before the in-
struction E5 - PUSH HL was en-
countered by the program. On reaching E5
the stack pointer will be pointing to the

next empty address available on the stack.
First the low byte in L is copied into that
address. The stack pointer, sp, is then
decremented (by one) and the high byte in
H is copied into the new address pointed to
by SP. The register is decremented again so
that it is now pointing to the next available
address.

The reverse happens on the pop in-
struction which, in the Z80 set is El -
POP HL. This instruction will increment
SP (by 1), the byte in the new address is
copied into H; SP is incremented again,
and the next byte goes into L. Now SP is
pointing to the next available address on
the stack.

SlACIC

sr

EMPTY EMPTY EMETY

EMPTY EMPTY EMPTY -SP

EMPTY COMP/ n -n

 30

Fig. 10 Pushing the number 7530 hex in the HL
pair.

The 6502 set allows the pushing and pop-
ping of only two single registers onto the
stack. These are the accumulator and the
status register; for example, 48 - PHA
copies the contents of the accumulator on-
to the stack. Notice that I keep saying
copies onto the stack: this is to emphasise
the fact that pushing does not destroy the
contents of registers.

%ANS

'X=

ommearte

NOV IAN-.

V.1411:'

The final couple of points will be of
interest to Z80 users mainly. If you have
pushed a sequence of register pairs onto the
stack, before popping them off again
remember that last in, first out rule. Hav-
ing said that, what happens if you push HL
then pop DE? With that question, we'll
leave you next month. ETI
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servo interface

CO In cv0 0 0 0 0 0 0

DATA BITS

CUT SHORT SLOT
HERE FOR ADD-ONS
POLARIZING KEY

0 it tl 11i (I
wiiimftwowinworw4111.114,

144444411111111111K^

11 WAY RIBBON CABLE
TO MAIN PCB

er CV 0 ?II
< < < < < < -%

ADDRESS BITS

14 WAY RIBBON CABLE
TO MAIN PCB

44111PI,

KEYWAY

Fig. 2. Overlay for the edge connector PCB;
although one of the wires from the 11 -way

As an example, the switches on the
PCB could be set to the following logic
levels (address bits 2,3,4, and 5 are un-
committed, so the decoder will respond to
a range of addresses):

switch
logic

6 7 8 9 10 11 12 13 14 15

level 1 1 1 1 1 I 1 1 0 0

Thus servo 1 will respond to an address in
binary of:

0011 1111 1111 1100
or 3 F F C

in hexadecimal. In decimal this gives servo
addresses of:

Servo 1 POKE 16380, X
Servo 2 POKE 16381, X
Servo 3 POKE 16382, X
Servo 4 POKE 16383, X

The servo 4 location is the highest byte of
the second 8K block.

Testing
Once all the cables are wired up, the inter-
face can he tested by plugging in to the
Sinclair expansion port. Ensure that the
jumper links and IC/address switch com-
binations are set up, and start with no ICs
plugged in. If the computer resets correct-
ly and still seems to work, then the first
hurdle is over. Check that the 5 V power

this will allow the use of other peripherals. Rib. bon cable with 14 ways and 11 ways is used,
piece is soldered to the other side of the PCB as shown.

rail appears at all the IC sockets and then
disconnect the interface to plug in all the
ICs. With both presets at mid -travel, turn
PRI 45° anti -clockwise and PR2 45°
clockwise; this will give a suitable pulse
width to start with.

Plug in the interface again, reset the
computer, and write zeros (using either
the POKE or OUT command) to your
chosen servo locations. On checking the
servo outputs with a scope the 20 to 25 mS
repetition (frame) rate should be observ-
ed, and the positive -going pulses should
be at their smallest width of about 1 mS.
PR2 may be used to adjust the 'minimum'
pulse width. To decrease the pulse width,
turn PR2 clockwise. All the servo output
channels should be producing identical
pulse sizes, but with the appropriate phase
lag according to the time slot where they
occur.

Now, choosing a specific servo chan-
nel, observe the pulse output on a scope as
the number 17 is written to this channel.
The pulse width should shift to be about 2
mS, and this 'maximum' pulse width can
be adjusted using PR1. If a servo is at
hand it can be connected up as shown in
the diagram of Fig. 4, whereupon it
should immediately take up the position
dictated by the pulse width. Different
numbers can now be POKEd to the servo
to test a number of pulse positions.

PARTS LIST

Resistors (all W, 5%)
R1-8,25,26 10k
R9-23,27 3k3
R24 470R

Potentiometers
PRI 47k miniature horizontal

preset
PR2 470k miniature horizon-

tal preset

Capacitors
Cl
C2,3,6
C4
C5

Semiconductors
IC1,2
IC3
IC4
105
106
IC7-9
QI
D1-3

Miscellaneous
SW1-3

470p ceramic
IOn ceramic
47u 16 V tantalum
100n ceramic

74LS170
401038
4555B
4093B
4520B
74LS85
2N5210
1N4148

4 -way single -pole DIL
switches (wire links can
be used)

PCBs; 0.1" 23 -way double -sided edge con-
nector; 5 -way Molex connector socket;
Veropins; case for interface, size 146x91x23
mm; case for plug - general purpose Vero
potting box; 14 and 11 -way ribbon cable.
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(Book Secrets of the
COMMODORE 64

of the
Month

Secrets of the
Commodore 64
by P. Cornes &
A. Cross
List Price $9.50

Number BP135

P CORNES A. A. CROSS

This is a book to
supplement the in-
struction manual of
the Commodore 64;
it does a more thorough job of explaining how to
use random numbers, POKEs, sprites, input routines,
sound, and machine code. The explanations include
computer printouts to illustrate the functions.

Available from: Moorshead Publications 25 Overlea Blvd.
Suite 601, Toronto, Ontario M4H 1B1 (416) 423-3262

See order form in this issue. All prices include shipping. No sales tax applies. 4,

of,6ec.,

"What's this roll of toilet paper doing in my adding machine, and
where's my expensive calculator paper?"

"I think your father's been working with computers for too long. He
left a message that says, "IF I AM LATE, THEN STORE DINNER
IN FRIDGE. ELSE GOTO OVEN AND HEAT DINNER. END."



Catcher's Mitt/Magazine Binder
Ah, summertime. You've worn out the old mitt already with
heavy duty service down at the sandlot, and it's time for a
replacement. With just such a predicament in mind, we offer the
ETI Catcher's Mitt.

Sturdily made from vinyl and chromed metal, it has been
field-tested and is guaranteed to catch at least three out of ten
balls if they're thrown into it slowly and carefully.

Rained out? Cold weather coming? We're ready for that,
too. They also will hold 12 issues of Electronics Today; a
diabolically clever spring arrangement holds the magazines
without cutting or punching. In addition, for no extra charge,
we print on the spine: Electronics Today, Computing Now!, or
Moorshead Publications.

They're available postpaid for $9.25 - don't forget to
specify the one you want - and Ontario residents are required
on pain of death to add 7% provincial sales tax. Send to:

Moorshead Publications Binders
Suite 601, 25 Overlea Blvd.
Toronto, Ontario M4H 1B1

ETI
NEXT
MONTH
Radio:
What's
Happening
ETI looks at the latest radio
technology: updates on
cellular radio, AM stereo,
computers in shortwave,
and more.

Audio Test Set Project
A signal generator and a general-purpose amplifier in one.
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Computer Review: IBM PCjr
Are you getting PC power for a lot less money? We look at
IBM's lowest -cost micro.
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I
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RS232 Explained
We unravel the secrets of the RS232 computer communica-
tions standard.
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SWITCHCRAIITinc.
IS MOMIllonte0 In Canada. by -

Atlas Electronics Limited
50 Wingold Avenue, Toronto,
Ontario, Canada M6B 1P7, Telex
No. 069-69538. Telephone
416-789-7761.

Circle No. 3 on

CRAFT
HIGH TECHNOLOGY
COMPONENT LEADER
For example, Switchcraft Fiber -Conn Fiber
Optic Connectors have low attenuation - less
than a 1.7 dB - with compact industry -accepted
Tn-Part design. Switchcraft is committed to de-
signing such vital components required for new
high-technology equipment and systems.

"TRADITIONAL"
COMPONENT LEADER
Over 6,000 field -proven components developed
especially for the electronic OEM market .single,
multiple -station, lighted/unlighted pushbutton
switches; long -life jacks and plugs; audio/general
purpose connectors; cable assemblies; jack
panels, jackfields, patching systems; audio acces-
sories.

Whatever your component need, you owe it to
yourself to check with the leader, Switchcraft, for
the most efficient, cost effective products avail-
able. Profit from the company's four decades of
helping customers design new, special compo-
nents for their new, special equipment and
systems.

FOR SWITCHCRAFT' LITERATURE ON -

PRODUCT

Fiber -Con' Connectors
Phone Jacks
Phone Plugs
Audio Connectors
Jackfields
Multiswitch" Switches
Double Wipe Slide Switches
Molded Cable Assembles

Prices/Specifications Subject To
Change Without Notice

REQUEST

NPB370
J104
P202
A404/C502
J110
NPB349/S325
S330
M701

Branches:1DOuebec 514-337-5260
DOttawa 613-744-1212 EAlberta
403-240-3838 r British Columbia
604-225-5011 Li Saskatchewan/
Manitoba 204-889-0214

Reader Service Card



Servo interface

3mm
SLOT FOR

RIBBON
CABLE

69mm
SLOT FOR

EDGECONNECTOR
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Fig. 3. Construction of the edge connector box.

HOW IT WORKS

Timing Generator
Each servo requires a pulse width variable
from between 1 to 2mS and repeated every
20mS. The servo's position corresponds to
the width of this pulse. Our system uses a
seven bit binary number to represent this
position which in turn controls the pulse
generation. One position value is stored in
an eight bit register for each servo channel.
The data in these four registers is taken se-
quentially and used to generate a pulse of
proportional width using a presettable
down counter. The particular data for each
channel is addressed by a two bit counter,
which also routes the resultant pulse, via a
demultiplexer, to the appropriate servo. An
asymmetric clock, which triggers the two
bit channel counter, also initiates the pulse
generation. It has a full period of 5mS; thus
all four servo channels are dealt with in
20mS to give the required frame rate. The
timing diagram is shown in Fig. 8.

The detailed circuit diagram is shown
in Fig. 7. The heart of this circuit is the
eight bit binary down counter IC3, and its
associated loading clock built around
IC5b,c. Counter IC3 has eight preset inputs
for determining the count start position. In-
put JO is taken high for reasons of stability;
we shall assume the other seven are set up to
some binary value (this may be between 0
and 127). The clock input on pin 1 of IC3 is
fed from a fast clock via an unusual form
of AND gate (one half of decoder IC4 pro-
vides an AND function). The fast clock
uses IC5a as a standard Schmitt trigger
oscillator, its exact frequency being adjust-
able by PR1. The CARRY OUT signal on
pin 14 of IC3 provides the servo pulse
signals and is normally high during coun-
ting, but goes low when the count reaches
zero. Since it's tied to one input of the AND
gate, it disables the clock as zero is reached
to prevent further counting. The CARRY

SERVO OUTPUT
1 TO 0

+VE

SIGNAL

PCB
EARTH

GROUND

RED

WHITE

BLACK

SERVO

3 TO 8V SERVO
POWER SOURCE

(POWER SUPPLY
OR BATTERY)

IDENTICAL FOR UP TO FOUR SERVOS

Fig. 4. Servo connections.

OUT Line is also sent to the decoder IC4
where the pulses are distributed to their cor-
responding servo channels.

CARRY OUT goes high again for an-
other pulse when the ASYNC LOAD input
on pin 9 is taken low. This also loads the
binary value on the preset inputs into the
counter, though counting will not com-
mence until the LOAD input returns high.
The LOAD pulses from the slow clock have
an asymmetric duty cycle which remains
low for a period of 1 mS, thus determining
the minimum servo pulse width. When the
ASYNC LOAD returns high IC3 is released
to count towards zero. CARRY OUT swit-
ches low after a time determined by the fast
clock and the preset binary value, thus ter-
minating the pulse.

The allowable variation in servo pulse
width for a given clock frequency, say 250
kHz, will thus be determined by the binary
value. At a value of zero, it will be the
minimum ImS dictated by the LOAD
pulse. When the binary input is 127 (taking
into account the JO preset input, it's actual-
ly 255), the pulse width will be the max-
imum of lmS + (255x4uS). The inset timing
diagram of Fig. 8 illustrates the pulse
generation. NAND gates IC5b and c (form-
ing the slow clock), are configured as a
standard CMOS astable with variable duty
cycle. The overall frequency is set by C2
and the total value of the preset PR2; while
DI and D2 separate the charge and
discharge paths through each arm of the
preset to alter the duty cycle independently
of frequency (1mS high and 4mS low). The
minimum pulse size for binary zero can
thus be altered from ImS by adjusting the
duty cycle with PR2. The maximum pulse
at binary 127 depends on the fast clock fre-
quency and may be adjusted with PR1.

The two-bit binary counter formed
from IC6, addresses the servo whose par-

ticular pulse is being generated at any given
moment. IC6 is a dual four -bit counter (the
4520). The first two bits of one counter,
pins 3 and 4, are used as the A and B ad-
dresses for the pulse selection. Counting is
clocked on the negative -going edge of the
load pulse by using the clock enable input
on pin 2 and tying the clock input to
ground. These repeating address states per-
form two functions: they select one of four
registers containing the servo position data
word and, they also select one path of the
demultiplexer IC4 to route the pulse to its
associated servo. Thus four servo timing
slots occur in the 20mS frame period.

ICI and 2 are the servo position data
registers (74LS170s). Each IC contains four
4 -bit words of memory, and they are simply
connected in parallel to give four 7 -bit
words. These registers are special in that
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Fig. 5. Block diagram of the ETI Servo Inter face.

they contain separate read and write ad-
dress decoding for each word, allowing
simultaneous reading and writing. The data
inputs (on pins 15,1,2 and 3 and connected
to the computer's data bus) are also
separate from the data outputs (on pins
10,9,7, and 6) that are sent to the timing
generator. Thus the timing generator can
read the four registers in turn, by scanning
through the read addresses on pins 4 and 5,
while at the same time the computer can ad-
dress any register via the write addresses on
pins 13 and 14, and write new data into this
location with a 'memory write' instruction.
The write addresses are wired to the com-
puter's least significant address bus bits, so
the registers will simply appear as con-
secutive memory locations ('write only'
memory). Direct memory mapping is thus
achieved between the computer and the ser-

I I

OUTPUT IC5b

IC6 PIN 3

IC6 PIN 4

IC3 PIN 14

IC4 PING

IC4 PIN

1C4 PIN 6

IC4 PIN 7

Timing diagram for the servo interface.

vo positioning.
The READ ENABLE input on

pin 11 (active low) is grounded to allow per-
manent read access for the timing gener-
ator. The WR 1 TE ENABLE input
on pin 12 is driven from the address
decoder output. Thus, the registers will on-
ly 'see' the computer's data bus when the
interface is specifically addressed by the
microprocessor for a memory write opera-
tion.

Capacitors C3,C4 and C5 are included
across the supply lines providing the re-
quisite TTL supply decoupling.
Address Decoder
The block diagram of Fig. 5 gives an overall
view of the servo interface system. The ad-
dress decoder block can be considered as
essentially separate from the main timing
generator; its circuit is shown separately in
Fig. 6. The address decoder merely allows
the computer to send information to the
timing generator. It detects when the com-
puter outputs an address that corresponds
to its own address, and then enables the ser-
vo position registers, so allowing them to be
written to from the data bus. Certain con-
trol lines from the microprocessor are also
gated into the address decoding so that the
registers will not be enabled unless the com-
puter is specifically writing to memory.

The decoder is built from a cascaded
arrangement of identical four -bit TTL com-
parators, IC7,8 and 9. Each comparator
compares a binary word on the A inputs to
that set up on the B inputs. If the two words
are the same, then the A = B output on pin 6
goes high, so long as the A = B input is also
high. The A = B inputs are connected to the
A=B outputs of the preceding stages, to
give a total of 12 bits of comparison. The A
inputs go directly to the most significant ad-
dress bus bits and two control lines, while
the B inputs are set by links or switches that

tie the TTL inputs to ground when closed.
Pull-up resistors R12-23 ensure a logic high
input when these switches are open. One,
two or all three of the comparator stages
may be used on the PCB depending on the
application. Resistors RIO and R11 ensure
that the A = B inputs are kept high if the
preceding stages are not used. With the con-
trol line arrangement shown on the circuit
diagram, (SW3c,d must be closed to suit
Z80 control signals), we are left with 10
lines for the address bits. Ten bits will
decode a 16 bit address space into 64 -byte
blocks as the memory map diagram in Fig.
4 illustrates. This will usually be quite ade-
quate since the switches can set this block
anywhere in memory.

To summarize, when the address bits
and control lines all correspond to the logic
levels set on the switches, then the A=B
output goes high. This output is buffered
and inverted by transistor Q1 to provide the
WR E NAB L E output for the timing
generator. For Sinclair users, it is also taken
via D3 and a jumper link to the ROM chip
select line (R 0 MC S ). If this line is logic
high, the Sinclair 8K ROM is switched off;
when IC9's output is logic low, the diode
allows the ROM to be selected by the ZX81
as necessary. The 8K ROM is not fully
decoded on the ZX81, and 'echoes' of it ap-
pear across the 64K address space. It is
often useful to place the interface at an ad-
dress within one of these echoes and the
jumper link achieves this by de -selecting the
Sinclair ROM when the interface is address-
ed.

Jumper link Jb selects the MR E Q
control line for memory -mapped I/O on
the ZX81. Since all the address and control
line inputs are equivalent, they could be ar-
ranged in an arbitrary order with any mix
of address bits and control signals
monitored for any logic pattern.

continued on page 68
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continued from page 10

New manufacturing technologies
for improved productivity and
product quality will highlight
TORONTO '84, the third SME
Tool & Manufacturing Engineer-
ing Conference and Exposition.
Slated for October 2-4 at the
Toronto International Centre, the
event is sponsored by the Society
of Manufacturing Engineers
(SME) and produced and managed
by Hugh F. Macgregor and
Associates, 360 Consumers Road,
Willowdale, Ontario M2J 1P8.

Four workshops and three
technical sessions focusing on new
manufacturing techniques in
dimensioning and tolerancing,

EDM, material handling analysis,
jigs and fixtures, robot systems,
and deburring make up the con-
ference announced today by SME.
Running concurrently with the
conference, the exposition will
feature demonstrations of advanc-
ed machine tools, automated pro-
duction systems, and a wide range
of metalworking equipment, tool-
ing and accessories. More than 175
equipment builders and distri-
butors are expected to participate,
SME said. Show hours are noon to
9 p.m. Tuesday and Wednesday,
October 2 and 3 and noon to 6
p.m. Thrusday, October 4.

LOOSE ENDS

The regulator IC for the Modem
Auto -Answer Project in the June
issue is incorrectly listed in the
parts list as a 7405. It should read
7805. II should read 2 x 4N35.

Looking for transducers to
measure velocity or linear and
angular displacement? Trans-Tek
transducers are available for a
wide variety of purposes, and are
represented in Canada by Alex-
ander Smart Ltd., 351 Steelcase
Rd., Markham, Ontario L3R 4119,
with branches in Montreal,
Calgary, and Vancouver.
Circle No.51 on Reader Service Card

Power Supply Protection
A new power supply supervisory
circuit, has been introduced by
Motorola. Knowns as the
MC3425,A/3525,A, the device
series provides all of the necessary
functions required to monitor over -
and -under voltage fault conditions.
The MC3425,A/3525,A is a dedi-
cated low-cost over -and -under
voltage protection circuit packaged
in an 8 -pin mini -DIP. The new
device series is significantly less ex-
pensive than earlier products, while
providing many of the functional
features of the more advanced cir-
cuits of this type. Features include
programmable time delay and
hysteresis. Voltage range is 4.5 to
40V.

For your iriformation-
In our June issue we published A
Computer Output Driver circuit in
the Circuit Supplement feature,
but for some strange and
mysterious reason, unknown to the
likes of humans, the parts list was
omitted. Our deepest apologies to
those of you who lost countless
hours of precious sleep, not to
mention great quantities of hair.
Here is the new and improved
parts list:

IC1 74LS02
IC2 74LS00
IC3, IC4 74LS374
IC5 74LS86
Q1-16 2N5551
Q17-32 2N4923, 2N6123

etc.
D1-16 1N4002, 1N4004

etc.

Hewlett-Packard is offering a new
54 -page book on preparing
business graphics for the best
presentations, "Steps to Effective
Business Graphics". It includes in-
formation on choosing a computer
graphics system. $20.79 from HP;
if you can't locate an HP dealer,
contact them at 6877 Goreway Dr.,
Mississauga, Ontario L4V 1M8.
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ES FOR SALE
RCE FOR OSCILLOSCOPE PROBES

M TEST LEAD SETS.

 Low cost
 High Quality
 Excellent Performance
 Slender, Flexible Cable

 Wide Range of Choice

Aihki114140046  100 MHz Bandwith
tteuatioe

X1 and X10
nn FedorASwitchabl

111111111,
MODEL SP100

46. $5010
Your Probe
Specialists

Coins Camden Sales Et Stocking Source

980 Akiess St. Unit 7,
Downsview, Ontario,

NUJ 2S2
(416) 661-5585

TELEX 065-28109

Phone Checker
by David Dempster
In the United States, they are mak-
ing life a little easier for consumers
- at least for those who are having
problems with their telephones.
They are doing it by making it
possible for the consumer to test
his or her own portable equipment.

All of AT&T retail Phone
Center Stores are to be equipped
with Western Electric's Phone
Checker, part of the technological
and market revolution that has
been created by the huge com-
munications company's divestiture
program.

Consumers can now bring vir-
tually any make of telephone into
the nationwide system of Phone
Center Stores and test them free of
charge for dial, mouthpiece,
receiver, bell and cord operations.
The test euqipment is either wall or
desk mounted in the "Do -It -
Yourself" equipment section of
the retail outlets. Use of the Phone
Checker by the public, will cut
down on service call charges for
consumers and the company.

The electronic test gear that
performs five function checks is
housed in a fibreglass -reinforced -
polyester cabinet. Operation is
simplicity itself. All that the con-
sumer has to do is place the
telephone to be tested on the
cabinet's shelf and plug it into the
Phone Checker's receptacle. A set
of simple three -step instructions
guides the consumer through each
of the test sequences - Dial Check
(rotary or pushbutton), Talk
Check (mouthpiece), Listen Check
(receiver) and Bell Check. Each of
the tests can be completed in a
matter of minutes.

The Phone Checker is a user-
friendly piece of equipment encas-
ed in a reinforced plastic cabinet
that protects it from the bumps
and knocks of everyday use. Its
design helps overcome any "men-
tal blocks" that one may have
about diagnosing one's own
phone. Consumers taking the step
of checking their own equipment
can reduce the likelihood of being
billed for service calls that might
prove unnecessary, a cost that has
been increasing every year.

64-AUGUST-1984-ETI Circle No. 2 on Reader Service ('ard continued on page 66



SPECIAL SALE
RX 6600

For

$479.00

 64K Ram
 Z80 (CP/M)
 Special Function Keys
 User's Defined Keys
 Apple II + compatible

DISK DRIVE

For $239.00

 Apple II Compatible
Shugart 390L

 Slim Line Teac $249.00
 IBM Slim Line

Double Side DO $249.00

CARDS Et PERIPHERALS
 Z80 $ 49.00
 16K Ram $ 55.00
 Disk Controller $ 45.00
 80 Column $ 69.00
 Light Pen $199.00
 Joy Stick $ 38.00
 5 Amps Power

Supply $ 79.00

PRINTERS
Mannesmantally Sprit 80
TTX Daisy Wheel

$425.00
$575.00

IBM MAIN BOARD
For

$479.00

 IBM Compatible bare
Board $ 39.00

 Multi function card $225.00
 IBM Compt. Case $ 99.00
 IBM Compt. Power Supply

10 amps 100 watts $119.00
 IBM Compt. Drive

DSDD

IBM PC COMPATIBLE
KEYBOARD

- $179.00

$249.00

Enhance your IBM PC Compatible
Computer System with K150
Keyboard.

Use Cherry TS -M0001 switch with life
time 20 million operations.

IBM Is Trade Mark of International Business
 Apple Is a registered Trade Mark of MachlneS
Apple Canada Inc.

ELECTRONIC CONTROL SYSTEMS
1890 Meyerside Drive, Mississauga, Ontario L5T 1B4
(416)673.1302 Hours - Mon. to Fri. 10-7, Sat. 10-2

Circle No. 35 on Reader Service Card.

WHY SPEND A FORTUNE ON A
DIGITAL CAPACITANCE

METER?
The MC100A comes completely assembl-
ed and calibrated and at $89.95 is an
outstanding value. The extensive range of
1 pF to 9,999 uF (no external meters re-
quired) and true hand held portable size
(only 4,/," x 2V," x 11/,") make the
MC100A an extremely practical and easy
to use instrument for the hobbyist techni-
cian or engineer.
CHECK THESE OTHER FEATURES
 Basic accuracy 1% (± one count) on
pF, nF ranges, 3% (± one count) on uF
range.
 Uses single 9V battery (not included).
'Decimal points light up when battery is
low or when capacitor is overrange.
 Full 4 digit high efficiency LED display
uses special circuitry to save on batteries.
 Constructed with a tough impact resis-
tant plastic case.

ONE YEAR PARTS &
LABOUR WARRANTY

DAETRON
935 THE QUEENSWAY
BOX 641
TORONTO ONTARIO M82 5Y9
(416) 255-9701
DEALER ENQUIRIES INVITED

1 pF to SI,E1 9 13 ,LIF

589.95
PLEASE SEND ME

(Quantity) MC100Als) ra $89.95
Ontario residents add 7% PST $
Postage - 81.85Iper instrumentlIC.O.D orders add $1.591S

I ENCLOSE CHEQUE 7 MONEY ORDER -.-_ BILL MY VISA TOTALS
VISA CARD NO.

EXPIRY DATE SIGNATURE
Immediate shipping on orders with money orders. VISA or certified cheque.
Personal cheques please allow 2 to 3 weeks tor clearance.
NAME
ADDRESS
CITY PROV. POSTAL CODE

MAIL TO DAETRON 935 THE OUEENSWAY BOX 641 TORONTO ONTARIO M8Z 5Y9
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MAXI -SWITCH
Keyboards

For IBMn and Compatibles

rit.'
611111E1331331111511133

01111111114111061111111111011111111f

,assiaimatataiumil ; sisal
I- 1-111M11111111.1

Only available from the following dealers:
 Cornet
 Exceltronix
 J.L.S.
 Ogivar Inc.

 Personal Computers
 President
 Robinhood

Don't be fooled by IMITATIONS
t.w. wilson sales

2652 Slough St.,
Mississauga, Ontario

L4T 3T2
(416) 677-8200

Dealer Inquiries Invited
IBM is a registered trademark of International Business Machines
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THE BRUNELLE

COMMarlder
SERIES

ABP SERIES V /210/14,/\/ '1 IV
N/ENCAPSULATED So 48
N/LINEAR Pp

4Dependability you can count on. Meets

FEATiIRING
 30modeli. Dun 5V DC

single -output models.

 115V. AC input standard
Other voltages optional.

 Canadian made from
quality components.

 2 YEAR WARRANTY

BRUNELLE

INSTRUMENTS

toughest demands!

CANADA

BRUNELLE INSTRUMENTS INC.
826 Belvedere St
Sherbrooke, Quebec J1H 4B8
Tel 1.819-569.1408
Telex: 05-836266

so4,1

11/''"/A/G

 Overvoltage (and short
circuit) protection

 standard on single -
output models.

 Barrier terminal strip
connections for easy
installation or removal.

Available from:
 Active Components Stores

across Canada
 Fathom Atlantic,

Dartmouth, Nova Scotia
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-For your iriforrviation

f : eucgra iii
Bonus feature:
Component tester in all models!

HM 605 60 MHz Dual Trace - $1550, -
Sensitivity 5 mV -20 V/div at 60 MHz, 1mV at 15 MHz  Automatic
peak -value or normal triggering to 80 MHz  Delay line  Variable
sweep delay from 100 ns-1 s  Timebase range from 2.5 s/div to

Bright high -resolution 14 kV CRT.

HM 204 20 MHz Dual Trace -$1120, -
Sensitivity 2 mV-20V/div  Timebase range 2 s/div-20 ns/div 
Automatic peak -value triggering to 50MHz  Variable sweep
delay  Single sweep mode  Y -Output  Z -modulation  Over -
scan indicator.

HM 203 20 MHz Dual Trace - $835, -
Western Europe's best selling 20 MHz -Scope!  Sensitivity 2 mV -
20 V/div  Triggerbandwidth 40 MHz  Timebase range.0.2s -
max. 40 ns/div

HM 103 10 MHz Single Trace - $550, -
Small, compact service scope  Sensitivity 2 mV-20V/div  Time -
base range 0.2 ts-0.2s/div  TV -V and TV -H triggering.

»Modular
System«
HM 8000

An expanding
range of
signal generators,
multimeters,
counter/timers,
etc....

For more details
write or call collect:

ELECTRONICS
UMITED

980 Alness St. Unit 7,
Downsview, Ontario.

M3J 2S2
(416)881.5585

TELEX 065-28189

New Hand -Held Terminal
Definable Data Devices, Inc., has
released enhanced versions of its
DATA -MAC 8 and DATA -MAC
16 HDST's (Hand -Held Data
Storage Terminals). In addition,
they are now offering the units to
"systems -capable" retailers.

Now field personnel simply
enter their information in
Definable Data's new DATA -
MAC, instead of writing it down.
Once stored, it can be dumped
directly into the computer without
rehandling - even from a
telephone booth.

The DATA -MAC is designed
to be hand-held. It's small, light-
weight, and calculator -shaped.
The 40 -key keyboard has numbers
in a 10 -key pad and letters in
alphabetic order (a 'qwerty'
keyboard is useless one -handed
and baffling to non -typists). It's
rugged and sealed to withstand
harsh outdoor and industrial con-
ditions.

Other features include:
remarkably efficient 8K or 16K
data memory with proprietary
"Memory Sentry" which prevents
data loss due to accidental or
unauthorized clearance; pro-
prietary "Power Sentry" which re-
tains data for over 15 years
without battery charging; all
CMOS components; 8 bit single
chip microcomputer; 32 character
"smart" LCD display; 40 key
alphanumeric keyboard; RS232C
serial and Centronics parallel inter-
faces. DATA-MAC's are already
in use in conjunction with nearly
every kind of micro, mini, and
main-frame computer, from Apple
and IBM, to DEC and Burroughs.
Retail prices begin at $1295.00.
For more information contact:
Definable Data Devices, Inc., P.O.
Box 769, Wilsonville, OR, U.S.A.,
97070; or call (503)682-3131 for
complete details.
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NEC Electronics has announced
the development of a CMOS gate
array containing 11,000 gates; the
previous industry record was 8,000
gates. It's a semi -custom chip;
logic paths can be tailored to suit
the application. The power con-
sumption is 20mW, and the speed
is 2 nS per gate.

The Heath Company announces a
new air cleaner for home and of-
fice; it can be assembled from a kit
without soldering. Two filters and
an electrostatic precipitator
remove particles as small as 0.01
microns (less than Vi millionth of
an inch). It's at Heathkit Elec-
tronic Centres - 65 of them in the
U.S. and Canada.

LULLUVLOLLJUL
8088DC CPU $31.95
8237A-5 Prog. DMA Controller $24.50
8250B $19.50
8253A-5 Prog. INTRVL. Timer $11.95
8255A-5 P I A $19.50
8259A Prog. Interrupt Cntrl. $ 9.95
8288 Bus Controller $18.75
8284 ADC Clock gen. and driver $11.85
765AC Disk Controller $26.50
SN75477 $ 2.25
74LS322 $11.50
14.3818MHZ Crystal $ 2.75
4.0000 MHZ Crystal $ 2.95
Edge card connectors 62 pin $ 2.95
17.43MHZ $ 3.25
74LS629 $ 6.50

Remember we have all parts
In Stock

Please send certified cheque or money order Only!. All orders
will be shipped C.O.D. Post Canada or add $3.50 for postage
& handling. Ontario residents add 7% P.S.T.

LILIAILVLOLLL
2305 Yonge St., Suite 290 Toronto, Ontario M4P 2C7
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CORONA PRICES SLASHED
Now the Corona is Even MORE Affordable

Now is the Time to Buy the Computer Rated
Most Compatible with the IBM PC

TWO DOUBLE SIDED DRIVES, 256K $3795.00
Includes MS-DOS, Multlmate, Basic & PC Tutor

Prices of other configurations also reduced. Ask us about the new 1 year warranty

NEW KAY PRO COMPUTERS
WITH $3000 FREE SOFTWARE!

New KAYPRO 2 $1995c*
New KAYPRO 4 S2T95"
New KAYPRO 4 + 88(wIMS-DOS). . $3395"
New KAYPRO 10 $399500

APPLE II + COMPATIBLE More features than the Apple II +
Complete Computer System with disk, High-res Monitor

from S890"
P-10-40 40 CPS DAISY WHEEL PRINTER

Serial $1695" Serial + Parallel S1795"
1 Year Warranty

SATISFACTION GUARANTEED All orders shipped within 48 hours
upon receipt of payment.

21 Amber, unit 4
Markham, Ont.
L3R 3K5
(416) 477.4033

COMPUTER SYSTEMS
ervice Card.

 Bell
 interface:
 0 to

Automatic

M P MODEMS

0-

103/212A

300/1,200

*As
AO- *

Osteas'

compatible  Full duplex, Auto dialer,
EIA RS232C Auto -answer

bps Full  compatible, IBM and
most personal computers.

Modem MM101 only $89.95
 300 Baud - Full Duplex  Bell 103 compatible  Direct con-
nection between microcomputer and telephone.

We also feature EMP Telephone products (Hand-held models
- Emergency models - Cordless models) Sales Agents for
ELEC PCB Boards, Multi layer - double and single sided.

DISTRIBUTORS AND DEALERS INQUIRIES WELCOME

MARK GEE ENTERPRISES LTD.
P.O. Box 249, Station -G", Toronto, Ont. M4M 3G7

Tel: (416) 862-8887 Telex 06-218808
Mall Orders: MCS MICROTRONICS INC.Send certified cheque or money
order, plus $5.00 for shipping 483 Queen St. West,
and handling. Ont. residents
add 7% P.S.T. to Toronto, Ont. M5V 2A9
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Quality  Reliability  Versatility All in One
Introducing The New Infinity Computer
FEATURING
 Compact Design

12" Amber 20MHz Swivel Base Monitor
1/2 Height Silent Direct Drive (XI)

 Dual Disk Controller
 188 Built-in Function Keyboard

10 User Define Keys (keep program upto 5 years) ,,,,,,-

 Numeric Keypad .4.
--

 Auto Line Feed ------ ___,, ,-----

 Auto Repeat
 Upper Lower Case Cap Lock -

 Heavy Duty Power Supply
 Runs AppleTm II plus Program

Extended Warranty Plan available $999.00Apple is a Registered Trademark of Apple Computer Inc.

1/2 Height Silent Direct Disk Drive ...,,

Introductory Offer: $245.00
Infinity Diskette -1111"Iti

$19.95 Dealers Inquiries Invited

TERMS: Send cheque or money order (allow 2 weeks for personal cheque). Credit Cards welcome.
No COD. Quebec residents add 9% sales tax. Add 5% for shipping and handling. Minimum order
$10.00, 20% restocking fee for returned merchandise. Prices and availability subject to change
without notice. Do not send Cash.

785 Plymouth Ave.,

INFINITECANADA INC. Suite 123, TMR. Que. H4P 183
Tel: 5143428454

Circle No. 12 on Reader Service Card

8088 Based
Single Board Computer

Features:
- 5 Mhz 8088 processor
- up to 256K Bytes of 4164 type RAM
- 24 bits parallel 10 (8255A-5)

on 34pin header
- EPROM Socket for 2716, 2764 or 27128
- 160 mm x 234 mm (dual Eurocard size)
- Requires just 500 Ma. at 5 VDC ± 5%
- Provisions for expansion
- Schematics and application data

(coprocessor, print spooler,
Ramdisk, etc.)

PCB only (with documentation)
35.00

Complete kit for 128K system
$250.00

Assembled and tested 128K system
$342.00

Extra 64K bytes RAM
(8 x 150 ns. 4164's) $ 70.00

H.T. Watt &
Associates Ltd.
1245 California Avenue,

Brockville Ontario K6V 5Y6

Phone (613) 345.1199
Mail orders accepted: 10 day money back
guarantee. Send certified cheque or money order.
Ontario residents please add 7% P.S.T. Add
$10.00 for shipping and handling.
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Servo Interface continued from page 63
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Where to Buy
FLUKE

Digital /Analog
Multimeters

Fluke 70 Series Digital/ Analog multimeters
are available in Canada through the Jet Stock
program of Allan Crawford Associates Ltd..
or from the following distributors:
Vancouver, B.C.

R.A.E. Industrial Electronics Ltd. 291-8866
Instrument Service Laboratories Ltd. 278-4511

Victoria, B.C.
Queale Electronics Ltd. 388-6111

Nanaimo, B.C.
Queale Electronics Ltd. 758-8166

Vernon, B.C.
Interior Electronics Ltd. 545-2394

Kelowna, B.C.
Interior Electronics Ltd. 860-0585

Kamloops, B.C.
Interior Electronics Ltd. 374-5002

Edmonton, Alta.
Cardinal Industrial Electronics Ltd. 483-6266
Instrument Service Laboratories Ltd. 463-7488

Calgary, Alta.
Cardinal Industrial Electronics Ltd. 259-6817

Regina, Sask.
Radio Supply & Service Ltd. 352-8642

Winnipeg, Man.
Wes Electronics Ltd. 632-1260

London, Ont.
C.M. Peterson Co. Ltd. 434-3204

Toronto, Ont.
Electro Sonic Inc. 494-1555
C.M. Peterson Co. Ltd. 247-5437
Armatek Controls Ltd. 1-800-268-0345
EIL Instruments Canada Ltd. 624-6660

Peterborough, Ont.
Weesco-Peterborough 745-2493

St. Catherines, Ont.
C.M. Peterson Co. Ltd. 685-7377

Kitchener, Ont.
C.M. Peterson Co. Ltd. 745-0981

Sarnia, Ont.
C.M. Peterson Co. Ltd. 344-3382

Windsor, Ont.
C.M. Peterson Co. Ltd. 253-1161

Hamilton, Ont.
C.M. Peterson Co. Ltd. 528-0151

Thunder Bay, Ont.
C&F Electronic Distributors Ltd. 345-6515

Sudbury, Ont.
Sonic Northern Ltd. 674-0764

Timmins, Ont.
Sonic Northern Ltd. 264-1228

Sault Ste. Marie, Ont.
Sonic Northern Ltd. 254-1418

Ottawa, Ont.
Electronic Wholesalers Ltd. 746-4413

Montreal, Que.
Electronic Wholesalers Co. Ltd. 769-8851
Franklin Electric Canada Ltd. 341-6260

Chicoutimi, Que.
Franklin Electric Canada Ltd. 545-8313

Noranda, Que.
Simtronique Inc. 762-1874

Halifax/Dartmouth, N.S.
Weesco-Maritimes 465-3730

St. John's, Nfld.
Rideout Tool & Supply Ltd. 745-2240
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"IN STOCK ACROSS CANADA"
The Fluke 70 Series in Stock right now at the leading distributors listed at left.

ti Allan Crawford Associates Ltd.
Test & Measurement Division

Toronto: (416) 678-1500 Montreal: (514) 731-8564 Ottawa (613) 722-7682
Halifax: (902) 463-8640 Vancouver: (604) 294-1326 Calgary: (403) 230-1341
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The Digital
vs. Analog

battle is over.

'1 25*buys
you the new champion.

The new Fluke 70 Series.
They combine digital and analog displays for

an unbeatable two -punch combination.

Now, digital users get the extra resolution of a

3200 -count LCD display.

While analog users get an analog bar graph for

quick visual checks of continuity, peaking, nulling

and trends.

Plus unparalleled operating ease, instant

autoranging, 2,000+ hour battery life and a

3 -year warranty.

All in one meter.

Choose from three new models. The Fluke

73, the ultimate in simplicity The feature -packed

Fluke 75. Or the deluxe Fluke 77, with its own

multipurpose protective holster and unique

"Touch Hold" function (patent pending) that cap-

tures and holds readings, then beeps to alert you.

Each is Fluke -tough to take a beating.

American -made, to boot. And priced to be, quite

simply, a knockout.

So call for more information.

FROM THE WORLD LEADER
IN DIGITAL MULTIMETERS.

Fluke 73 Fluke 75
SI25.
Analog/digital display

Volts ohms. 10A. diode
lest

Autorange

07% basic dc accuracy

2000+ hour battery lite

3 -year warranty

Fluke 77
SI45. S

Analog/digital display Analog/digital display

Volts. ohms. 10A. mA. Volts. ohms. 10A. ink
diode test diode lest

Audible continuity Audible continuity

Autorange/range hold "Touch Hold- !unction

0 5% basic do accuracy Autorange/range hold

2000+ hour battery life 0 3% basic dc accuracy

3 -year warranty 2000+ hour battery lite

3 -year warranty

Multipurpose holster

 Suggested Canadian price including duty and federal sales
tax Provincial taxes extra.

FLUKE



Product Mart Where Buyers Find Sellers

iNSTRUMENTS inventory clean up the
following are new (n) or reconditioned (r)
instruments. 1. Qty 2 triplett 4000 bench
multimeter (r) $169.00. 2. Yaesu YC500E
frequency counter (r) $160.00. 3. Amprobe
AMC2 insulation tester (r) $160.00
4. Associated research 2204 insulation
tester $299.00 (r). 5. Simpson 378 ACMA
meter $29.00 (r). 6.Eico 150 signal tracer
$149.00 (r). 7. Robinair 14660 volt -
wattmeter $129.00 (n). 8. Tektonix 310A 10
MHz single trace oscilliscope $125.00 (r).
9. G.E. H-10 halogen leak detector $99.00
(r). 10 Qty 4 triplett 3525 di gi-probe $83.00
(n). Add 10% P and H, Quebec Res. add
90/0 P.S.T. Send cheque/ money order to
BRUNELLE INSTRUMENTS, 826 Belvedere
St., Sherbrooke, Que. J1H 4B8 (819)
569-1408.

NEW Software ... A 100 question quiz to
tune-up your Z80 assembly language
know-how. Use it as a fast review, a
serious study, or as a game. Makes learn-
ing easy. Self -prompting. Choice answer
questions. Keeps track of your score. On
8" SSSD floppy disk. Runs on 64K CP/M
computers. $64.25 Money -orders only.
Man. res. add 6% tax. LQUIZ, P.O. Sox
3775, Stn. B., Winnipeg, Man. R2W 3f -o3.

AUTODIAL-CARD for Apple II + /Ile.
Features pulse dialing and software sup-
plied on modem. $49.95 VISA/MASTER-
CARD. W.H.S. ENTERPRISES, 34 Epsom
Gres., Winnipeg, Manitoba, R3R 0X2.

MUSIC SYNTHESIZER & accessories for
your Apple - digital oscillator, interface
card; hardware & software compatible with
Soundchaser & alphaSyntauri systems.
61N keyboards from $325. Write for list.
Dealer inquiries invited. CLASS ORGAN
CO., 300-12 Don Park Road, Markham, Ont.
L3R 3A1 (416) 475-1263.

PORTABLE AM and FM BOOSTER ANTEN-
NAS. Compact audio mixers. Surplus
tubes, speakers and other radio parts.
List/Data from ELDON ELECTRONIC
ENTERPRISES, Suite 200, 811 - 12th
Avenue Southwest, Calgary, Alberta T2R
0J1.

SATELLITE T.V. PROJECT, July 83 ETI
Hard to get parts, GAAS, Fets, Chip
capacitors, LNA kits, etc. Also commercial
LNA's receivers, polorizers. Trackers,
dishes etc. At factory prices. Send S.A.S.E.
for price list. COLESAT SYSTEMS, RR#2
Tantallon, N.S. BOJ 3J0.

Z80 MICRO -CONTROLLER ... parallel I/O
ports. Runs XYZ motors with encoders via
keypad commands. An introduction to
automation. Schematics, X -Y grid wiring
lists, and software monitor in ROM,
$110.00 Source and doc on 8" SSSD disk
for further software customizing via your
64K CPM computer, $84.00. Do-it-yourself.
Money -orders only. Man. res. add 6% tax,
Z80 -CONTROLLER, P.O. Box 3775, Stn. B.,
Winnipeg, Man., R2W 3R6.

C84 assembler $9.95, disk version $15.95.
Low cost R5232 interface coming soon. VIC
20 8k Battery Powered RAM Cartridge
clearance $49.95 RAM/ROM board $6.95.
Free information. CANADIAN MICRO
PERIPHERALS, Box 123, Waterloo, Ont.
N2J 3Z9.

AMAZING Space Age Devices for the
homebuilder. Lasers, Hand Phasers, Micro
Transmitters, Psychonic, 3-D, Security and
much more. Catalogue $1.00. Mail Order
Only. DUKER ENTERPRISES 8307 - 160
Street, Edmonton, Alberta T5R 2H2.

DATA CONVERTER for APPLE II/11E/111w,
COMMODORE 64TH. Use with robots, sen-
sors, science classes. Measure biopoten-
tials, sound waveforms, shutter speeds.
$199. NALAN, Dept. ETI, Box 1426, Boone,
NC 28607.

NEW Amazing T.V. Projector Kit. Engineer
Designed. Get comparable reception to
commercial projector costing $2500.00 or
more. Only $24.50 (for por able television
only). QUEEN ENTERPRISES, P.O. Box 159,
Toronto, Ontario M6M 4Z2.

FREE COMPUTER SOFTWARE
CATALOGUE. Save $$$$ by Direct Mail on
Flight Simulation, Games, Trivia, Educa-
tional and Home/Business Software for
your Apple, Atari, Commdore-64, VIC-20,
IBM. THE SOFT WAREHOUSE, Dept. 14,
P.O. Box 1983, Winnipeg, Man. R3C 3R3.

DIGITAL Logic kits. Each one builds on
previous. Introductory package includes
wire -wrap tool, wiring board, IC's, hard-
ware, manual and more. Send $37.95 +
$3.00 P&H for package or $1.00 for more
info. LAMANTIA PRODUCTS, P.O. Box
690, Lindsay, Ont. K9V 4W9

1984 WORLD RADIO -TV HANDBOOKS $25
+ $2 S&H, WSI 1984 Catalogue $2.00, WSI
RADIO, Box 400, Kitchener, Ontario N2G
3Y9.

WE DON'T SELL WORDSTAR! - Just the
most reasonably priced utilities, program-
ming tools and applications in Canada.
Write for FREE summer catalogue. THE
ALLIANCE, 16 Alpha Ave., Toronto,
Ontario M4X 1J3.

SOFTWARE at discount prices. Brand
name software for Apple, Commodore,
IBM, TRS-80, Wang, Atari, etc. Send for
FREE catalogue. LB ENTERPRISES, Box
184, Newmarket, Ont. L3Y 4X1.

AUDIO Kits: graphic equalizers, 12-24
bands/channel $89-200 (U.S.); noise filters,
many others - SSS 856T Lynnrose, Santa
Rosa, CA 95404, U.S.A.

DID YOU KNOW?
That HOBBILT ELECTRONICS is the only
truly Canadian company devoted to serving
hobbyists and student?
Did you know that HOBBILT gives student
discounts all year round whether in store or
by mail?
Did you know that HOBBILT doesn't offer
wholesale prices?
We're just better priced!
Did you know that $1.00 and your name and
address gets you the new 1984 catalogue?
Well, now you know!
HOBBILT ELECTRONICS, 7454 Langelier,
St. Leonard (Mtl), Quebec H1S 3B7

DOSDIAL
The Apple Terminal Package

There are plenty of terminal programs for the Apple II and
its emulators. Some dial, some download, some even nurse
your poor motherless wombats when they're lonely and
scared at two in the morning. However, only DOSDIAL is
this splendidly cheap.

DOSDIAL is a hybrid Applesoft and machine code
package for fast operation and easy modification. It features
a phone number library and automatic dialing. It operates on
any fruit with a PDA 232C serial card and an autodial
modem. A complete source file of the assembler code is in-
cluded to allow it to be qucikly patched for other serial cards.

Only

$16.95
Ontario maiden., add wren percent

Computing Now! Software
25 Overt. Boulevard Suite 601

Toronto, Ontario
M4H IBI

Advertising in the Product Mart section allows you to reach over 30,000 Canadian readers nation wide for $1.00 per word (minimum 25
words). Please contact us for further details on the various sizes and styles available. Moorshead Publications, Suite 601, 25 Overlea
Blvd., Toronto, Ontario M4H 1B1, (416) 423-3262
70-AUGUST-1984-ETI



EXCELTRONIX(416) 921-8941 1-800-268-3798
Bulletin Bd. (416) 624-5574 Telex 065-24218
319 College St., (416) 293-1796 Toronto, Ont. 1115T 152
Catalogue shipping rates are incorrect. Please call us for correct charges. Prices in catalogue are
fluctuating. Use as guideline.

TWO NEW EXCELTRONIX LOCATIONS!
Ottawa Hamilton

NOW OPEN 217 Bank Street 72 James St. North
(613) 230.9000

Store hours 9:30 to 6:00 Monday -Saturday: to 9:00 p.m. Friday.

PRINTERS
Star Gemini 10X $359
Gemini 15X $599
Delta 10 (160 cps) $739
Epson MX100 $995
Epson RX80 (Replaces MX80) $495
Epson FX80 (New) $798
Epson FX100 (New) $1069
TTX (Daisy Wheel) $649
Mictrotek $139

MONITORS

Zenith ZVM-122 Amber $139
Amdek Green $129
Zenith ZVM123 Green $129
Amdek Colour 1 $445
Roll and DG $419

APPLE CARDS
16K card  Multiflex $58.00
128K card $210.00
Proto Board $15.00
80 -Column Card $84.00
Z80 Card $59.00
EPROM Programmer from $69.00
(for 2716, 2732, 2732A, 2764, with soft-
ware) Parallel Printer Card with
cable $69.00
Wizard Parallel Card $95.00
Serial Card $99.00

New Macintosh with printer $4,295
Apple 2C with monitor $1,885
New Macintosh, based on 68000 with 3"
Disk Drive (smaller version of LisaTM).
Diskette Software now available $3,195

MODEMS
EPM 310 Smart Modem $99
(300 Baud, IBM Comp) $359
Apple a la Modem (300 Baud) $215
Micromodem (Apple Comp) $475
Signalman (300 & 1200 Baud) $495
Smart Modem 1200 Baud $899

FAMOUS MULTIFEX Z80 STARTER KIT
SPECIAL $299.00
Ideal Learning Tool, with EPROM programmer

A&T $299.00
see page 16 of catalogue

Memory Chips
4164.150nS (1x64K single +5V)
Motorola S9.95
T.I. $7.95
4116-200ns (1x16k) $1.74
4116-150ns (1x16k) $1.99
2114L-200 ns (1kx4 static) $2.49
6116-150 ns (2kx8 static RAM) $8.94
(Pin compatible with 2716 uses negligible
amount of power)
2016-150 ns (2kx8 static) $8.74
2102L-200 ns (1kx1 static) $1.94
5101-CMOS RAM $3.84
2708-(1kx8 EPROM) $6.74
2716-(2kx8 EPROM single +5V) $5.50
2732-(4kx8 EPROM single + 5V) $8.95
2532-(4kx8 EPROM single 5V) $8.74
2764-(8kx8 EPROM single 5V) $12.95

HUGE STOCK OF LS

Diskettes
51/4" Diskettes. Boxes of 10

Maxell MD1 $34.00
Maxell MD2 $52.95
Verbatim $34.00
CDC $26.95
3M $32.95
Accutrak $26.95
2 Ectype Diskettes in a plastic
binder sheet 55.89
Flip N File 50 $44.95
Diskminder (75) $33.95
Dysan $39.00
BASF $34.00
BASF with case $35.00

CHARGEX

ith-Corona
Printer

Sm NEW

L1000
1 -directional

daisy-
wheel

Serial/Parallel
port

$599

'Joysticks
Economodel $19.95
Wico Red Ball $42.95
Self -Centering with two
adjustable controls
Super offer $64.00
Kraft Joystick
(Apple, PC) 64.95
Kraft Paddles $48.95

TG Joystick
Deluxe Model $75.00
TG Paddles Deluxe
Model 64.95
Hayes Mach III $58.95
Model Deluxe
Table Top $59.00
Hayes Mach II $48.95

Siemens 8" disk drives
S.S.D.D. $79.00
Buy 2 for $59.00 each
D.S D D $89.00 single
Buy 2 for $89.00each

UNIVERSITY OF TORONTOIMULTIFLEX 6809
Board, great for learning about 6809 and com-
puting in general with A & T $499.00
Economy Terminal A&T $369.00
Package Deal A&T $849.00

Super Computer Case
Ideal for 8088 or 6502 boards
Unmatchable quality, all -Canadian made

587.00!

IBM Compatible
Keyboard 5189.00
MaxlswItch or cherry

Featuring the
Multiflex Apple -
Compatible Drive

only
$249

Package Deals:
Al Drive & Controller
B2 Drives & Controller
Controller only
with software
VISTA DRIVE
QUENTIN DRIVE

1 year warranty

cu
D. 111.

PRICE POLICY
Remember that at Exceltronix all
prices are negotiable for quantity
purchases. If you cannot afford large
quantities on your own how about
starting a Co-op.

$310
$549

$69
$119
$299
$299

Controller
$89

With Apple"
Software

$119

Superb
Power Supply
Uncased Dual 12V:
(one at 2.8A, one at 2A).
-12V at 0.5A, +5V at 5A plus

$69.00!
Cased model, with fan, cord and
switch $139.00!
These supplies are ideal for IBM
compatibles, they fit beautifully
into IBM compatible cases.
IBM is registered trade mark of IBM
Canada Limited.

Check our catalogue for far, far more
than you see here. If you didn't get it
in your May copy of ETI or CN!, send
for your free copy.

MAIL ORDERS
Send a certified cheque or money order (do not send cash). Minimum
order is 510 plus 53 minimum for shipping. Ontario residents must
add 7°0 provincial sales tax. Visa, Mastercard and American Ex-
press accepted: send card No . signature. expiry date and name of
bank.

Head Office: 319 COLLEGE STREET, TORONTO, ONTARIO. CANADA. M5T 1S2 (416) 921.8941
Circle No. 27 on Reader Service Card.



FAST AND EASY
For a number of years the Huntron
Tracker has proven to be an effective
service instrument with the ability to
troubleshoot electronic circuits to the
component level without circuit power
applied. The patented Microprobes
with their insulated, needle-sharp
stainless steel tips have been ideal for
point to point testing.

Now the task of troubleshooting PC
boards and DIP ICs has been greatly
simplified. We have developed the CPI
Interface, a test instrument accessory
to make it faster and easier to
troubleshoot DIP ICs and PC boards,
IC by IC, instead of one pin at a time.

The two input channels of the Interface
provide good -bad comparison testing
capability while two independent,
switch selectable output channels
allow a choice of test instruments.

Comparison Testing
In -circuit ICs may be tested using
ribbon cables and IC clips to connect
directly to the ICs on circuit boards.
Out -of -circuit ICs may be tested using
sockets mounted on the Interface. In
either case, test signals from the device
under test and a known good device
are routed through the Interface to the
desired test instrument.

Comparisons and measurements are
made by connecting one IC clip to a
known good IC and the other clip to
the suspect device. Pins to be
examined are selected one at at time by
activating the appropriate pin -select
switch. The Interface will then
automatically alternate between input
channels connecting first one IC and
then the other into the test circuit. This
short interval switching between input
channels instantly reveals even minor
differences between the devices being
compared. The length of time each
channel is activated is operator
adjustable. The operator also has the
option of locking on either channel in
order to examine a pin more closely.

For Power -Off Troubleshooting
With the Huntron Tracker connected to
one output channel, testing or
comparison of components and PC
boards may be done in an unpowered
state. An ohmmeter could be

connected to the other output channel
in order to make resistance
comparisons.

For Power -On Troubleshooting
The Interface can also be used with
general purpose test equipment such
as multimeters or logic probes. This
feature is useful when the user wishes
to take measurements or make
comparisons of voltages, signal levels
or logic states in powered circuits.

Additional Features
The Interface also incorporates jacks
for connecting Microprobes so that
point to point testing may be done at
any time without disconnecting the
Interface from either test instrument.
This permits the user to leave the
Interface connected to test instruments
on the service bench at all times and go
from "power down" Tracker, or
ohmmeter testing to "power up"
measurements at the flick of a switch.

Exclusively by:

CYPRUS PRODUCTS INC.
7648 Heather Street Vancouver, B.C. V6P 3R1

Telephone: (604) 327-8814


