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Welccme To The Bull."

;rree Bulletin Board
System

from Electron!cs Today
inter-,at;onal
magazine

mr****** ********************* 0..4*

'..)e BULL welcmes all users "rom e.oe Pr to S:00 am
weevlas, 24 hours a day on weekends an3

The runs on with a 300 zauc modem xnly, using
a. IRS -80 Model II and Lifet,oat CP/M Z.2

Maxinkm time on the system is 1 hour Pe- day. Exceeding
this -imit will result in a loss of access to.the
system.
Please look around, have fun, and PLEASE KILL YOUR
MESSAGES once you've read ':hem.

Yoe -s truly
BUL_



NEW COMPUTERS IN STOCK
COME AND COMPARE

IN OUR SHOWROOM
exceltrontxComponent/ & Computing Inc

DISK II W/DOS 3.3 .795.00DISK II
739.00

New-Multiflex 16K Ram Cardfor the AppleSPECIAL $99.00 fully assembled and tested.

SAL.NVC)

COMPUTERWe, at
EXCELTRONIX, are very pleased

to introduce
the SANYO

FDS-1000 com-

puter system.
This remarkable

system has a Z80A CPU
with 64K RAM,

an ASCII

keyboard with 5 programmable
function keys, an 80 x 25

green phosphor CRT

display, and a 51/2" double
-sided double-density disk drive all in one attractive

package. The CPIM operating
system is also

included with the system for the price

of just

$2595.°°
SPECIAL

INTERFACE
HARDWAREORANGE 16K MEMORYEXPANSION

S 169.00ORANGE KEYBOARD ENCODER
115.00ORANGE

ROMFONT CHIPSAPPLE PARALLEL
APPLE SERIAL
APPLE

CENTRONICSAPPLE IEEE-488
619.00APPLE

COMMUNICATIONS 289.00APPLE
LANGUAGE SYSTEM

649.00
35.00

7b9.00
439.00
529.00

35.00
239.00
239.00
289.00

WI PASCAL
APPLE

PROTOTYPINGM.C. MUSICSYSTEM
M.C. SUPERTALKER

. .

M.C. ROMWRITER
M.C. CPS

MULTIFUNCTION ....339.00C.C.S.
CLOCK/CALENDARCARD

VIDEX VIDEOTERM
VIDEX SWITCH PLATEVIDEX

SOFTSWITCHVIDEX ENHANCER IIHAYES
MICROMODEM IIHAYES

SMARTMODEM
NOVATION APPLE CAT II

169.00
445.00
25.00 MICROSOFT

16K RAMCARD
.45.00 MICROSOFT

Z80 SOFTCARD195.00 M& R SUP'R'MOD
II499.00 M&R SUP'R'TERM

385.00 THUNDERCLOCK +569.00 TG PADDLES
TG JOYSTICK

Fqs

259.
495.00
45.00

499.00
195.00
45.00
65.00

SBORNE 1
TM

The Osbourne 1 computer Is one of the most exciting
developments in the field of

small systems in the recent
times. Its low

prices, combined with its small size and

large features make it in high
demand all over the world.

The hardware
features in-

clude:* a Z80A
CPU with 64K RAM  dual

floppy disk drives with 90K storage * 5"

CRT  RS232
interface  IEEE

488 interface  business
keyboard. The software in-

cluded is:
CPIM operating

system  WORDSTAR word
processor (c./w

MAILMERGE) 
SUPERCALCspreadsheet CBASIC 

MBASIC. And all this for theamazingly low price of just $2495.
special, and this month only, we

throw in a 12"
Zenith green screen monitor at no extra cost. DON'T MISS OUT

ON THIS OFFER.

APPLETM
SOFTWAREITEM NAME

OUR LIST PRICEVISICALC 3.3

$249.00 MUSE ADDRESS BOOK
59.00

VISITREND/VISIPLOT
375.95 MUSE THE VOICE

45.00

VISIFILE

364.95 SIRIUS AUTOBAHN
32.00

VISIDEX

289.95 SIRIUS SPACE EGGS
32.00

VISITERM

DESKTOP/PLANNER II 219.95
249.00

SIRIUS EPOCH
BRODERBUND APPLE PANIC 35.00

34.00

MICROCHESS 2.0
29.00 BRODERBUND

GALAXY WARS
. 28.00

CHECKER KING

29.00 BRODERBUND RED ALERT
33.00

GAMMON GAMBLERBRIDGE
CHALLENGERAPPLE POST

APPLE PILOT
APPLE WRITER

29.00
29.00
64.00

185.00
89.00

EPYX MORLOC s TOWEREPYX TEMPLE
OF APSHAIEPYX HELLFIRE

WARRIOREPYX UPPER
REACHES OFAPSHAI

24.00
45.00
45.00

24.00

APPLE PLOT
APPLE FORTRAN
BPI GENERAL

LEDGER
89.00

249.00
EPYX KEYS OF

ACHERONEPYX CRUSH,
CRUMBLE &STOMP 24.00

35.00

BPI ACCOUNTS
RECEIVABLEBPI INVENTORY
CONTROL ..

. 489.00

.. 489.00 EPYX TUESDAY
MORNINGQUARTERBACK

35.00

PFS PERSONAL
FILING

SENSIBLE MULTI-DISK

SYSTEM
PFS REPORT

109.00
109.00

CATALOG
29.00SENSIBLE DISK

ORGANIZER II 35.00

DB MASTER

285.00 SENSIBLE DISK
RECOVERY 35.00

THE DATA
FACTORY

199.95 CALIFORNIA
PACIFIC SPACE

MAGIC WINDOW
109.00 ALBUM

44.00

BASIC MAILER
MAGIC SPELL
MUSE

ROBOTWARSMUSE SUPER
-TEXT IIMUSE FORM
LETTER

79.00
79.00

. 45.00
175.00
109.00

BUDGECO RASTER
BLASTER ...35.00A.I. ADVENTURE

3 -PACKS
45.00METEROIDS IN SPACE
23.00I.D.S.I POOL 1.5
39.00

I.D.S.I
SHUFFLEBOARD

33.00

°11/
op8" 4 iti

$1)900

MULTIFLEX
Z80A

$
0

111111110
CHA11.60EX

375.00
in kit form

$449.00
Assembled
& tested

FOR ORDERING INFORMATION SEE
OPPOSITE PAGE.

If we run out of stock on any of these items at
soothest

time of your order. our super-
fast service will rush the items to you as a humanly possible.

Circle No. 7 on Reader Service Card.
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MOs INTComponent/ & Computing Inc.

YOU CAN'T BEAT CANADA!

THE BEST!
EPSON
PRINTERS

MX -80

MX-80FT
MX82
MX-82FT
MX -100

FOR MOST
COMPETITIVE
PRICES
PLEASE CALL

SUPER
STOCK

EXAMPLE: MX100

$1049.°°

DISK DRIVES

SPECIAL
MEMORY SUPER

SPECIALS
very good stock

4164-15Ons
$10.95

(1 x 64K single (+5V) supply)

4116-150ns (1x16k) $2.50

4116-200ns(1x16k)
$2.25

4116-300ns (1x16k) . . $1.95

2114L-200ns low power .$2.49

TMM 2016 (2k x 8 static

RAM)
$9.00

NOTE: 1 of these can do the

job of 4 2114's but uses only

one 24 pin socket
6116 (2k x8)

$11.75

(same as above but CMOS)

2102 CFPC
$1.80

5101 CMOS
2708 EPROM (1k)

2716 EPROM (2k)

2732 EPROM (4k)

2532 EPROM (4k)

2764 EPROM

$3.85
$5.95
$5.50
$9.95

$10.50
$43.00

10% OFF ON ANY 2 DRIVES

SHUGART SA400
(51/4", SS)
SHUGART SA450

.14*11fr4

(51/4", DS)
SHUGART SA801
(8", SS)
SHUGART SA851
(8", DS)
CDC 9406 8" DOUBLE
DENSITY DD SPECIAL

PRICE.

8390.00

549.00

689.00

950.00

649.00

S100
COMPONENTS
13 slot S100 back plane (can

be actively terminated at

slight extra cost) $47.95

S100 Connectors
$5.75 ea

Mult flex S100 wire wrap card
$35.00

Mul/iflex Apple wire wrap

Lcaro
$29.00

90\il..N,
BEST PRICES ON

HAMEG SCOPES

sop

'IP

HM307 3 inch 10 MHz
Oscilloscope + Built -In Com-

ponent Tester $449
HM203 5 inch 20 MHz

Oscilloscope Dual Trace $739
HM412 5 inch 20 MHz Delaying
Sweep Dual Trace $1149
HM705 5 Inch 70 MHz Delaying
Sweep Dual Trace $1679

WE HAVE A SUPER
STOCK OF TTL.

LINEAR, CMOS &
DISCRETE AT MOST

COMPETITIVE
PRICES.

Low -Cost
Logic State
Analyzer SPECIAL
LSA-1K Logic Analyzer

kit without case
$295.00

LSA-1KC Logic
Analyzer kit

with case
$350.00

LSA-1 Logic Analyzer
(assembled, with

case) .. $465.00

SPECIAL
ZENITH MONITORS

COM-

PLETE WITH
HOUSING AND

POWER SUPPLY
READY -TO -

USE WITH ANY COMPOSITE

VIDEO
SIGNAL 12" GREEN

PHOSPHORUS
SCREEN

SWITCH SELECTABLE
FOR

40 OR 80 CHARACTERS

THIS MONTH ONLY

SALE PRICE $169.00

SUMMER WHEELING & DEALING

DAYS

COME IN & MAKE A DEAL

EACH SATURDAY IN AUGUST
(WE ARE

EXPANDING OUR
OPERATION ANC

NEEC SPPCE1

EXAMPLE OF THE BARGAINS:

256K MEMORY PC BOARD $9.95 AND UP

COLOUR
VIDEO PC BOARD $9.95 AND 1:P

COLOUR
RGB 13" MONITORS

START A- 5-A39.0C

20 MEGABYTE
HARD DISK DRIVES START AT 5389 00

MANY OTHER DEALS AVAILABLE
COME & SEE

NO REASONABLE
OFFER REFUSED

 PRICES GCOD WHILE
GUANTITIES _AST

MICROPROCESSORS
6800 FAMILY
68CA CPU

$ 6.50
9.89
9 75

20.95
3.15
325

17 39
19 00

3 75
6 89

FOR QUANTITY
6892 CPU

6500 FAMILY 6808 CPU

PRICES CONTACT
6502 CPU
6504 CPU

S 8 50 6809 CPU
8 69 6810

:552 CPU :2 2.2151

US FOR REALLY 6522
9 10 6847

SUPER PRICES 6551
1395 66826532

Z80 FAMILY
Z80A-C,U 4 MHz 9.50

280A-PIO 4 MHz
Z80A.CTC 4 MHz
ZBOACIMA 4 MHz
280A-51014 MHz
IBOA s10,2 MHz
280A510/9 4 MHz
280A.OA4T 4 MHz
1802
1822
1824
1853

8-50
2700
33 50
33 95
2000
18.75
13 50
9.50
2.50
1 95

8080 FAMILY
3088A CPU i 5.65
8085 CPU 8.95

8212
82'4
8216
8224
8226
8228
8251
8253
8255
6257
8259
8279

10.70
2.79
4.50
2.39
390
2.85
5.00
645
895
6.55
895
899
11 75

PRICE POLICY
Remember that at Eaceltronix, all prices are
negot able forquantlty purchases. it you cannot

starting a Coop.
afford large quantities on your own, how about

319 COLLEGE STREET TORONTO, ONTA

NEC 12" COLOUR MONITOR

$575

MAIL ORDERS
s.nd  omitted cheque or money order ido not send cash)
Minimum marled 1,0 plus S3 nunlinurn for shiping Ontario
'students provincial sales lax. ui,, and Master

of Dena
card accepted snd card no.. signature. ea pPy dale and nem*

U of T
6809
Board
Perfect as a

starter kit

KIT
$369.00

THESE
PRICES THIS
MONTH ONLY.

Read ETI review.

aster h9e

ALL PRICES ARE IN CANADIAN FUNDS, EDERAL SALES TAX INCLUDED
RIO. CANADA, I'Vl5T 1S2 (416
9% F

) 921-5295

Circle no. 5 on Reader Service Card.
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Features
30 Years of Canadian TV 10

Three decades of beavers on the
box, or "a new coat of paint for
Pierre Berton".

Osborne Review 15

Tie a string to it and it follows you
around: an adult pull toy.

Light Memory 18

Optical computers; how to see a
rainbow through your ZX-81.

Introduction to l -Ching 22

With apologies for the pun on the
cover.

Bulletin Board System 44

Guaranteed freedom from push-
pins.

Hex Notation 48

For people with sixteen fingers.

High Performance
Op -amps 50

Walking the output voltage swing
tightrope. . . without a net.

Rogers 65

The life and times of a Canadian
radio pioneer. Can you say "ther-
monic emission"? Sure you can.

Projects
I -Ching Computer 24

Tells the future, or, turn it upside
down and it tells the past.

Semiconductor Tester 33

Will your transistors make it
through high school?

Synthesizer I 39

Musical oscillators. Build two for
stereo, four for deafness.

&to *loan"... A fArAAAA,09
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August $96,1

Our Cover: It's yellow. Cluttering up
the yellow are bits from articles on 30

years of Canadian TV (p. 10), t°Ie
Osborne Computer Review (p. 15) and
the sign on message for our own ETI
Bulletin Board System (p. 44). Enjoy
these, and many other fine writings
behind the cover and remember, it

could have been purple.
Drawing by Terry Fletcher
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Master Media, Oakville, Ontario

SUBSCRIPTIONS
$16.95 (one year), $29.95 (two years). For US add
$3/yr., other countries add $5/yr. Please specify if
subscription is new or a renewal.

BINDERS
Binders made especially for ETI are available for
$8.00 including postage and handling. Ontario
residents please add provincial sales tax.

BACK ISSUES AND PHOTOCOPIES
Previous issues of ETI Canada are available direct
from our offices for $3.00 each; please specify by
month, not by feature you require. See order card for
issues available.

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

COMPONENT NOTATION AND UNITS
We normally specify components using an interna-
tional standard. Many readers will be unfamiliar
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 0.1uF is 100nF, 5600pF
is 5n6. Other examples are 5.6pF = 5p6 and 0.5pF
= Op5.
Resistors are treated similarly: 1.8Mohms is 1M8,
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, Con-
tact 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 in-
formation on PCBs and kits. Similarly do not ask
PCB suppliers for help with projects.

K.S.K. Associates, P.O. Box 54, Morriston, Ont. NOB
2C0.
BR Electronics, P.O. Box 6326F, Hamilton, Ont., L9C
6L9.
Wentworth Electronics, R.R.No.1, Waterdown,Ont.,
LOR 2H0.
Danocinths Inc., P.O. Box 261, Westland MI 48185,
USA.
Arkon Electronics Ltd., 409 Queen Street W., Toron-
to, Ont., M5V 2A5.
Beyer & Martin Electronic Ltd., 2 Jodi Ave., Unit C,
Downsview, Ontario M3N 1H1.
Spectrum Electronics, Box 4166, Stn 'D', Hamilton,
Ontario L8V 4L5.
Dacor Limited, P.O. Box 683, Station Q, Toronto,
M4T 2N5.

POSTAL INFORMATION
Second Class Mail Registration No.3955. Mailing
address for subscription orders, undeliverable
copies and change of address notice is:
Electronics Today International, Unit 6,
25 Overlea Blvd., Toronto, Ontario, M4H 1B1.



An all -new
Special
Publication
from

A 100 -page special crammed with electronic circuits, 90% of them never before
published in Canada.

The publication is divided in three sections: short -form projects; designer -
circuits which are normally self standing designs but with no building details; Tech -
Tips which are circuit ideas. About 125 circuits in all.

Circuits File is the sixth special produced by Electronics Today; the first five all
enjoyed considerable success.

$3.95
Cover Price

Available from your local newsstand, component store or by mail from ETI, 25
Overlea Blvd., Unit 6, Toronto, Ontario M4H 1B1 (add 50C for postage and

handling)
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News
Portable WWV Receiver

The WWVT Mark V has been
specifically designed for protection
against weather, transportation
hazards and rough treatment. The
receiver is housed in a deep drawn
seamless aluminum case, in bake -
finished enamel. It features a fully
gasketed lid and sturdy carrying
handle that collapses to a compact
9 inch total height.

Receiving frequencies of 5
MHz, 10 MHz and 15 MHz are
supplied as standard on the Mark
V, with others available on special
request. Push button selection of
these frequencies allows for
positive selection with no user
trimming required. These three
frequencies will allow reception of
WWV (Ft. Collins, Colorado),
WWVH (Kauai, Hawaii), JJY
(Koganei, Japan), MSF (Rugby,
United Kingdom), ZUO (South

ETI Magazine is Published by:

Electronics Today International
Editorial and Advertising Offices
Unit 6, 25 Overlea Boulevard,
Toronto, Ontario, M4H 1B1
Telephone (416) 423-3262

Publisher
and Editor: Halvor W. Moorshead
Assistant Editor: Steve Rimmer
Art Director: Terry Fletcher
Production: Cindy Baker

Ann Rodrigues
Subscription
Department: Bebe Lall

Nadia Marar
Accounts Department: Nancy Allen
Advertising Manager: Senga Harrison
Advertising Representative: Omar Vogt
Advertising Services: Carolyn Wyatt

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 permis-
sion.

LIABILITY
While every effort has been made to en-
sure that all constructional projects refer-
red to in this magazine will operate as in-
dicated efficiently 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 com-
ponent parts in respect of any such pro-
(ect. Further no responsibility is accepted
in respect of any injury or damage caused
by any fault in design of any such project
as aforesaid.

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

Africa) as well as others world
wide. A complete listing of these
stations is available from the True
Time Application Note "Time
Signals".

Optionally available is a time
code stripper to recover the 100 hz
time code broadcast by WWV and
WWVH. This stripper converts the
code to a level shift format usable
on strip chart recorders.

For more information, con-
tact Tele-Radio Systems Limited,
121 Hanlan Road, Woodbridge,
Ontario L4L 3P5, telephone (416)
851-2231.

Looking Back

Last month's feature on "The
'Scope" used a Scopex 4010A as
an example instrument, but in-
advertantly called it a Philips 3232.
Sorry if anyone was confused;
they're two completely different
beasts.

Ion Transformer

Last month's ion generator project
was missing the winding directions
for the transformer. Here they are;
go forth and ionize.
Potocore: FX2242
Secondary: 125 turns of 0.2 mm
dia. enamelled copper wire.
Primary: 10 turns, centre -tapped,
of 1.0 mm dia. enamelled copper
wire.

The secondary is wound on
the potcore bobbin first. Wind it in
five or six neat layers. Slip thin
plastic spaghetti over the start and
finish leads so that the spaghetti is
held well inside the bobbin. As you
finish winding each layer, insulate
it with 1 mm mylar sticky tape (if
you can obtain it) or electrical in-
sulation tape (a bit heavy, but it
will do the job). Wind the next
layer on the insulation of the
previous layer, etc., until you
finish the winding. Wind several
layers of insulation over the com-
pleted secondary. Leave the start
and finish wires protruding from
different sides of the bobbin so
that they exit via different slots of
the assembled potcore.

Wind the primary over the
secondary; it can be wound bifilar
(two wires together, five turns,
connect finish of one to start of
other to provide centre tap) or in
one winding, but don't forget the
centre tap. Wind the primary so
that its wires exit the potcore op-
posite the secondary wires.

In operation, if you have
breakdown problems (arcing
sounds inside the potcore) it means
you have not wound or insulated
your secondary carfully enough
and you'll have to rewind the
transformer.

Also . .
Starting October 1982 an Ottawa
TV Cable company, Ottawa
Cablevision will be offering 30
different software programs over
their system. This is being run in
conjunction with Nabu who
developed the system and will
manufacture the $800 computer
which is necessary. Cost to the
consumer is $8.00 a month. Plans
are already underway to expand
this system to other areas of
Canada.

Northern Telecom have announc-
ed a new facility, costing in all
$40 million, for Calgary. The
plant will manufacture telephones
and other communications pro-
ducts.

General Electric in the US have
recently made the world's largest
and most complex power
semiconductor, a three -tenth -inch
square silicon chip with 60,000
seperate but interconnected circuit
elements. This is three times as
many elements as the previous
record.

The first annual '1802 Microcom-
puter Conference' sponsored by
the Association of Computer -
Chip Experimenters (ACE) will
be held August 7th 1982 in
Welland, Ontario. Details from
M.E. Franklin, 690 Laurier Ave,
Milton, Ontario, L9T 4R5, (416)
878-0740.

Canada's biggest -ever satellite,
Telesat Canada's 24 -channel Anik
D-1, has been delivered by Spar
Aerospace. It is due to be launch-
ed August 12th by NASA using a
Delta rocket.

The Department of Industry,
Trade and Commerce have
published the second edition of a
Directory of Canadian suppliers
in the field of CAD (Computer
Aided Design) and CAM (Com-
puter Aided Manufacturing).
Copies are free from The
Business Centre, DITC, 235
Queen St, Level 01, Ottawa, K1A
OHS.

The British telephone system,
British Telecom, is starting trials
next year of 'Telewriting'
whereby handwritten material at
one location can be sent down the
'phone line for reproduction at
the other end.

The IBM Personal Computer, un-
til now only available from IBM
Product Centres and Com-
puterland Stores, is now available
from six additional dealerships:
Compucentre (Montreal -based),
Computer Innovations (Ottawa),
Compu-Group Business
(Toronto), ComputerWorld (Van-
couver), PARMIC Corp (Mon-
treal) and the Information Con-
nection (Milton, Ont.).

Video games are expected to be a
$6 billion industry in 1982 in
North America alone. This com-
pares to the movie business which
is worth only half that figure.

According to a report from the
Ontario Ministry of Labour, jobs
in the computer field are growing
by 8% a year and will continue to
grow at this rate for some time.

British Telecom are closing down
70% of the 20 computers used
for their Prestel Service, the
British equivalent of Telidon.
Users of the system, which cur-
rently offers 200,000 pages of in-
formation, number just 15,000,
far less than the hundreds of
thousands anticipated by this
time.

Semiconductor technology
developed at the University of
Toronto under a research con-
tract from the DOC has been
transferred to Linear Technology
Inc. of Burlington; transfer of the
technology, said to worth
$793,000, has been funded by
PILP (Program for In-
dustry/Laboratory Projects).

A conference entitled 'Robot
Research, Developments and Ap-
plications in Canada' is planned
for September 20th and 21st 1982
at the Delta Inn, Mississauga,
Ontario. It is sponsored by the
Central Ontario Chapter of
Robotics International Society of
Manufacturing Engineers and the
NRC. Details from RI-SME Con-
ference, 6535 Mississauga Rd.,
Mississauga, Ont., L5N 1A6.

A couple of handsome catalogues
have just been received from
Double Dollar Paks, P.O. Box
2068, Bramalea, Ontario, L6T
3S3. Volume 1 (costing $3.00)
contains details of 600 different
'Paks', all costing $2.00. Volume
2 ($2.00) has 300 diferent 'Paks'
also each costing $2.00. Prices for
Ontario residents are plus 7%
P.S.T.

One of the few high spots in the
US economy is Robotics. Sales
are currently 50% ahead of a
year ago and growth is expected
to be 30% a year until at least
1990 when sales are expected to
be $2 billion.

For audiophiles who feel that
cables really make a difference,
Kitstronic offers "Interconnect
Cables" by Namiki in 1 and 1.5
metre lengths. The cables are
double sheilded, with centre con-
ductors of Oxygen free pure Cop-
per. Plugs are gold plated, and
the prices start at $69.95 per
cable. Kitstronic International,
Box 557, Station J, Toronto, On-
tario M4K 4Z2.

Continued on page 21



The first portable
scope with a
component tester.

L

Capacitor 33 uF Transistor E -C Transistor B -E

Osclloscope Specifications:

Y Deflection

B -E 1 uF+ 68 ohms

X Deflection

Bandwidth: DC -10 MHz (-3 dB) Timebase: 0.2s - 0.2 us/cm
Overshoot: Less than 1% Triggering: 2 Hz -30 MHz (3mm)
Sensitivity: 5 mV - 20 V /cm Auto+ level control
Input Imp: 1 M ohm // 25pf Bandwidth: 2Hz - 1 MHz

General Information

Component Tester:
Calibrator:
Power Suppiies:
A.C. nput:
Weight:
Size:

For single components and In circu,t
0.2V ± 1% for probe alignment
Regulated including high voltage
110, 127, 220. 237, VA.C., 50 - 60 Hz
8-1:4 Lbs.
4-112" H x 8-:3/8"W x 12"D

LIST

$550
For Further information on HAMEG's full line of top
performance oscilloscopes, contact:

ELECTRONICS
LIMITED

We service all makes of Oscilloscopes:
TEKTRONIX  HEWLETT-PACKARD 

GOULD  ETC.
From coast to coast. Call us next time.

980 Alness St., Unit 35, Downsview,
Ontario (416)661-5585 M3J 2S2

Vero
has countless
reasons to
celebrate 20 years
of Veroboard.

BICC vero

That's how Vero began
and many of you started.
Twenty years ago Vero introduced Veroboard to the designer and
hobbyist market.
It was then unique in its concept and is still one of the basic bcards
for the electronics ondustry. Such is the influence that Veroboard has
had, and is still having, that the very name has become part of
general vocabulary. Twenty years is a long time in a new irdustry and
Vero have been in the forefront with their standards, quality control
and customer service throughout that time.
From Veroboard through Card Frames to Vero Cases, we are proud to
be of service and hope that you will agree that sales of millions of
Veroboards is a suitable cause to celebrate our twentieth birthday.

Electronic Packaging Systems Ltd.
P.O. BOX 481, KINGSTON, ONTARIO, K7L 4W5
PHONE 1613) 3841142 TELEX 066-3243

Circle No.1 on Reader Service Card.

A COMPLETE Z-80 BASED
MICROCOMPUTER KIT:

NOW $169.0°
IT INCLUDES:  2 parallel I/O ports  1K byre RAM,
socket for a second K  1K powerful monitor  An other
Kbyte EPROM available to the user  S-100 bus  Wire
wrap area  Hex keyboard  Hex digit display 
Voltage regulator  Audio cassette interface. A detailed
assembly and test manual (English or French) is also in-
cluded. It explains all monitor functions, with several ex-
amples, diagrams, schematics and the integral I sting of
the PRO -80 monitor (power pack: add $9.00) prepaid
order can be mailed to:

PROTEC P.O. Box 271, St -Laurent Branch
Montreal, Que, Canada, H4L 4V6

Or to our authorized distributor.
3enoral Electronics, 5511 Yonge St., Willowdale, Ont, (416) 221.6174

Cheque, money order, visa accepted, 11=111
Please print your name, visa number, ex-
piration date and signature.

Circle No.9 on Reader Service Card.
Circle No.4 cn Reader Service Card.
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SCILLOSCOPES!
he Best Buys Available..

ammimmoin
Metarrnest

\ /\ A/\ r

VVV V

VARIABLE
Y._ SWEEP TIME/ON

INTENSIT

OMION
5% MAO

PO' POSfTION
PAR

TSiDIV

CA
n.Sv,

COMP TISI

Model 65601
r 20MHz (-3dB) Bandwidth
r 5" CRT Display
r Built-in Component Tester
Ir Fully Automatic Triggering

Dual Trace Bench Oscilloscope
 Trace Rotator
 5mV Vertical Sensitivity
 H F Rejection

r PRICE: $795.00 Taxes not included

Featuring at No Extra Cost....'The Component Tester'
What is a Component Tester? In short, it is the simplest way to see the dynamic characteristics of discrete components. Therefore,

it is a very useful tool for examining such parts assembled on the PC board, either in or out of a circuit, as well as trouble -shooting

or fault-finding. A glance at the CRT display provides a visual dynamic curve enabling the user to evaluate the condition of the

component or components under test. In other words, a quicc and accurate diagnosis of the component characteristics is the

purpose of this function.

Diode Resistor

Metermaster
R.H. NICHOLS

Capacitor

Ifitri7MOR

Digital Circuit

All prices F.O.B.
Downsview, Ontario

subject to change with-
out notice. P.S.T. & F.S.T.

extra when applicable.

Head Office: 214 Dolomite Drive, Downsview, Ontario M3J 2P8
TORONTO (4161661-3190 MONTREAL (5141337-0425 EDMONTON (403)432-7746 OTTAWA (613)238-7007

Circle No.11 on Reader Service Card.
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READER
OFFER

There can only be a handful of ETI readers
who don't already own a calculator; in
fact most of you probably own several.
We wouldn't dare offer one unless we
thought that it had sufficient 'Gee -Whiz'
appeal.

The Casio SL701 offered here is en-
tirely light -powered; it's called solar
powered but that underestimates its abili-
ty to work in practically any light you'd
care to read by. In fact it requires only 150
Lux! In normal artificial lighting levels you
can even cover the cells with white paper
as thick as the cover of ETI and it still
works!

OK, some of you will reply, LCD
calculators are so efficient they don't use
many batteries. True, but have you check-
ed out what they cost? You'll be lucky to
get away with six bucks!

The Casio SL701 is a super small type
(90x58x5mm). It comes with a carrying
case that will also take your credit cards
and of course it's made by Casio, a com-
pany who have a reputation to protect.

The functions? Normal by today's
standards: Memory, Square Root and
Percentage. The Warranty? One year parts
and labour plus a lifetime guarantee on
the solar cells.

Casio do not have recommended
prices so we're not going to quote some
silly 'percentage off' figure. As this is a
very, very recent model we couldn't find
many on sale but the best price we found
was $29.95. However through ETI, for a
limited period we have made ar-
rangements to market this to readers for
just $21.95 (plus $1.00 shipping) making it
a remarkable value.

HOW TO ORDER
1. Complete the order form on the right; please

write clearly.
2. The goods will normally be sent within 48

hours of our receiving the order except where
payment is by personal cheque in which case
we will await clearance before sending the
goods.

3. Sorry, no orders from outside Canada.
4. This is a limited time offer; orders must be

post marked before September 15th.

5. Readers can inspect, play with and buy direct
from our offices (Mon -Thursday 9.00-5.00 pm,
Friday 9.00-2.00pm). For security reasons only
a limited stock will be held at our offices.

ACTUAL THICKNESS

I I I I I SATISFACTION GUARANTEEvvvvvvvvvvvvy
If, within 7 days of your receiving the Casio SL701, you are dissatisfied in any
way, you may return it to ETI (in original condition and original packaging)
and your money will be refunded. You may do this for any reason or no
reason. Refunds will be made promptly and cheerfully This guarantee of
satisfaction is in addition to Casio's own warranty

ir
r1111111 IN II NMI 1E11 NMI =I MI IN II 1=1 IMO =NM NMI MI1=11=11E11 IIII

To: Solar Powered Calculator Offer,
ETI Magazine, #6, 25 Oveilea Blvd, Toronto, Ontario
M4H 101.

Please send me a Casio SL701 Calculator. My payment is
enclosed. Please check appropriate box.

CI $22.95 inc. Shipping LI $24.49 inc. Shipping
(Canada except Ontario) (Ontario residents, includes PST)

I I enclose my cheque/M.O.
 Bill Visa/Mastercard
A/C No CI Expiry Date

Name

Address

City . Province

Post Code Date

Offer expires September 15th, 1982

16 I= Mil I= MN mum immou im mu mom sis
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Years Of
Canadian

THE WONDER of television came to
Canada officially 30 years ago this
September. The real wonder given the
size of this country and the limited
population is that it came at all.

Back in the early 1930's, what
was known then as "radio vision"
was already being transmitted in
Montreal. It was primitive but it work-
ed; the picture was in red and black.
The television receiver you have in
your living room today scans 525
lines; the "radio vision" receiver of
1931/32 scanned about one -tenth of
that. It was a bit like viewing a moving
picture through a partially -opened
venetian blind.

The shoe -string company
responsible for producing this an-
cient mechanical -system signal was
called Canadian Television Limited
and a name emerged from that early
experimental period in Canadian
television: J. Alphonse Ouimet.
Remember the name. Despite the
technical success of the Canadian
Television Limited, the organization
lacked the money to finance the ac-
tual broadcasting of their TV signals
and they went broke.

7V or not TV
As early as 1925 the British had

demonstrated "radio vision" with
some success. By 1936 the British
Broadcasting Corporation was run-
ning the world's first regular TV ser-
vice, providing scheduled program.
mes for about 50 receivers in Britain.
But the Second World War came
along and British television shut
down for the duration, initially
because the powerful 40MHz
transmitter would become an ex-

cellent direction finding beam for
German bombers. By this time there
were about 10,000 TV sets.

The Americans had also been
conducting experimental TV in the

10-AUGUST-1982-ETI

T
TV in Canada predates even
Pierre Berton, if such a span of
time can be conceived. The
chronicles, by John
Brickenden.

early thirties. It cost a lot of money.
By the time RCA, for example, had,
progressed from the early stages to
the "commercially possible picture"
to the present 525 -line electronic
system and introduced it to the public
in 1946, the company had spent
$50,000,000. Canada wasn't in this
financial league despite the brilliant
pioneer work done by Alphonse
Ouimet.

Ouimet was one of those far-
sighted young men in the early part of
this century who could foresee the
role television would play in modern
society. He designed and built the
first TV receiver intended for commer-
cial distribution in Canada. He has
been associated with the develop-
ment of television in this country
from the beginning. After Canadian

Television Limited went broke, he
was hired by the Canadian Radio
Broadcasting Commission in 1935
"for investigation into present state
of television". His salary was $2000
per annum. Under his guidance,
television developed in Canada. By
1958 the national service was within
reach of nearly 90% of the population
... the fastest growth of television of
any country in the world.

Al Ouimet progressed through
CBC Engineering to become presi-
dent of the Corporation and, ultimate-
ly, he became chairman of the Board
of Directors of Telstat, from which he
retired recently as chairman, though
remaining a member of the board.

Canada could have had its own
TV in the forties. Back in 1946, when
TV became available to the general
public South of the border, the Cana-
dian government adopted a "wait -
and -see" policy. It wasn't in a hurry to
commit large sums of money to
launch an untried TV system in this
country. So, while the Americans
were spending millions of dollars to
solve key technical problems,
Canada waited. The decision to wait
was economically sound but univer-
sally unpopular. It created a vast hue
and cry from the public as well as
from dealers and manufacturers. The
public wanted this new toy and it
wanted it right away.

By 1949 nearly 10,000 TV
receivers had been sold in Canada to
watch border U.S. stations. Some of
the more ardent fans would sit cheer-
fully by the hour, endangering their
eyesight while they strained to watch
dim figures move in and out of the
heavy snow on sets whose pictures
were being brought in from enormous
distances with the assistance of sky-
high aerials.

By late 1951, with Canadian
television still a year away, more than
60,000 TV receivers had been sold



here. By mid -1952, still before Cana-
dian television was functioning, this
figure was approximately 150,000. To-
day the sets -in -use figure is close to
12,000,000. That's about one TV set
for every two people in Canada.

Finally, with the CBC grunting
and puffing from the effort, Canadian
television was born. Officially TV
came on the air on September 6, 1952,
with CBMT Montreal. Two days later,
CBLT Toronto came on the air with its
now famous upside-down station
identification slide.

Television had arrived.
From that moment on, no -one's

life was quite the same again. Since
TV first burst upon the Canadian
scene it was cheered, condemned,
hated, enjoyed, feared, worshipped,
blamed for every crime and medical
ailment in the book, praised by those
who got what they wanted when they
wanted it, and criticised by those who
wanted something else. Medical ex-
perts talked wisely about "TV squat".
Some Canadian newspapers, such as
the Winnipeg Free Press, refused in a
state of terror to carry TV listings (un-
til public pressure forced them to
change their policy and admit that TV
was indeed a part of everyone's life).

The viewing public's appetite for
television was insatiable. Canadians
wanted everything the Americans had
and more. The government's stance
from the beginning had favoured the
long view. Unfortunately this was like
telling your child that you understood
that he thought candy tasted good
but wouldn't he like it better if he
didn't have very much right now, so
that the little boy next door could
have some too!

CBC's single -station policy was
undoubtedly the best thing for the
most people, but it didn't sit well with
the people who had one station in
their city and wanted more.

The policy of the day was that no
private stations would be licenced un-
til the CBC had created a national
service of television programming,
and that all future private stations be
required to serve as outlets for the na-
tional service. Translated, this meant
one station per city until the majority
of the population was within range of
a Canadian television signal. Cities
like Montreal, Toronto, Halifax, Win-
nipeg and Vancouver took this as a
curtailment of their God-given rights
and mentioned this point -of -view to
the CBC and to their MPs from time to
time. The private broadcasters seek-
ing "second stations" weren't all that
thrilled either.

J. Alphonse Ouimet
Young Al Ouimet was a research engineer with the fledgling Canadian Television
Limited in the early 1930's. Shown here with the first television recehter built for
commercial distribution In Canada (built, by the way, with his own two hands ...
cabinet included) he represents the one single person in Canada who has been
identifiable with TV from the beginning to the present. He progressed through
Engineering in CBC to become president of the Corporation and ultimately
became Chairman of the Board of Directors of Telstat from which he has re:ently
retired as chairman, remaining a member of the board.

Says Ouimet: "We produced in those early days a very coarse picture which
showed just enough detail to barely recognize one's own mother on a full' face
close-up."

At that time the different experimental systems around the world used a
variety of dummies or models to test their systems. NBC had Felix the Cat, BBC
had a papier mache head of some kind. Canadian Television Limited couldn't af-
ford a dummy so the staff used to take turns acting as "test pattern ' whiffle the
others worked. Ouimet was in the greatest demand because he had something
the others didn't have: a close-up of Ouimat's face revealed a great canycn bet-
ween his two upper teeth that was the perfect focal target for TV.

"Not only am I one of Canada's first television pioneers," says Ou met, "but I

was certainly its first test pattern!"
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ID YEARS CANADIAN T.V.

No one in Canada had properly
anticipated television's appetite for
staff and money. (Is there another
country in the world that is serving a
public distributed spottily over seven
time zones across one fifth of the
girth of the world and including com-
munities north of the Arctic Circle?)
There were, nonetheless, certain far-
sighted Canadians who had a feel for
what was coming. One of those was
Sir John Aird, grandfather of the pre-
sent Lieutenant Governor on Ontario.
Sir John was head of the Aird Com-
mission whose report led to the crea-
tion of public broadcasting in
Canada. Back in 1932 Aird said: "It is
coming, gentlemen, and we should be
prepared in dealing with this question
of radio broadcasting to keep this
question of television well before us."

In 1949 the Canadian govern-
ment made its first official pro-
nouncement on TV policy. The
general direction of the new medium
was to fall under the jurisdiction of
the CBC Board of Governors. CBC
was instructed to establish produc-
tion centres in Toronto and Montreal
as early as possible as the basis for a
future national network. Private
broadcasters would become involved
at some future date. About that same
time the Royal Commission on Na-
tional Development in the Arts, Let-

ters and Sciences was appointed ...
the famous Massey Commission.

This commission's specific
recommendation relating to TV in-

cluded an expression of concern
about the possible domination of
American programming in Canadian
TV. Massey recommended that the
control of TV be left with CBC
because the considerable financial
investment required would otherwise
force private stations in Canada to
become "mere channels for
American commercial material". That
was when it was suggested that no
private stations be licenced until CBC
had set up a TV service that would
serve the majority of the Canadian
public. And that's what happened.

Years later Austin Weir noted in r

his book "The Struggle for National
Broadcasting in Canada" that the
issue of television was complex and

had important cultural implications.
Said Weir: "The government saw the

rapid expansion of television as of
potential value to industry and
employment too. It also glimpsed the
irresitable pressures that must in-

evitably develop for the importation
of American commercial programs as

the new medium asserted itself. It

was important that this should be
adequately counter -balanced. The in-
herent capacity of the new medium
for human as well as material
development for information, enter-
tainment, and education must be con-
served and developed for
Canadians."

Some of these humans alluded
to in Weir's comments should belong
in a Who's Who of Canadian televi-
sion. Names like Mayor Moore, Nor-

man Jewison, Alphonse Ouimet,
Lorne Greene, Joyce Davidson, Percy

Saltzman, J. Frank Willis, Larry
Henderson, Earl Cameron, Henri
Bergeron, Amanda Alarie, Arthur
Hailey, Rene Levesque, Stan Harris,
Andrew Allan, Fergus Mutrie, and Un-
cle Chichimus graced the first years
of TV in Canada. Then there was
Patrick Watson, Robert Homme,
Juliette, Ross McLean, Norman
DePoe, Pierre Nadeau, Wayne and
Shuster, Peter Trueman, Don Messer,
Charlie Chamberlain, Nathan Cohen,
Fletcher Markle, Gordon Pinsent, The
Hewitts, Wally Koster, Ed

Russenholt, Max Ferguson, John
Hirsch and even Uncle Bobby.

IP"

Television marched relentlessly
on.

Those were heady days. En-

thusiastic and dedicated people
worked under unbelievable condi-
tions to produce our first home-grown
TV. In Winnipeg for the first year of
television, an overworked and under -

trained staff produced 16 live TV pro-
grams a week out of a radio studio
with only one camera. In Toronto, the
building housing the Graphics
Department was an old school that
had been condemned by the city fire
department as unsafe for human
habitation.

The Last Post
Toronto was the site of that classic
make -shift studio dating back to the
hey -days of radio in the forties when
an old abandoned church on
Elizabeth Street had been rented by
the Corporation as a studio for the
production of live symphony concerts
for the network. Unfortunately, and
probably unbeknownst to the radio
crews taking part, the basement of
that same building had been rented
to the Banting Institute. As a result,
as soon as Geoffrey Waddington tap-
ped his baton on the lecturn to bring
the orchestra to attention, the sound
would wake up the rabbits and

chickens in the basement, and
throughout the concert the CBC Sym-
phony Orchestra would be accom-
panied by a chicken obbligato from
the lower regions, live coast to coast.

With this tradition to set the

pace, it was no wonder that the
earliest TV studio operated by CBC
Toronto was an old RCAF barracks
building that was being required to

The Plouffe Family
Probably the only completely successful bi-lingual program series to appear on

Canadian television was The Plouffe Family. The series was presented in both

French and English ... same cast but separate productions. In La Belle Province

these were the real stars of the fifties and people waited outside the stage door in

Montreal to greet them as them emerged after each week's show. And in English

Canada, during a coast -to -coast tour for the famous television family, the Anglos

also turned out In force at every stop to greet and adore the Plouff es. Superstar

for the program, however, was ex -opera -singer Amanda Alarie who played the

warm and vital role of Mama Plouffe and may have done more for national unity in

that day than all the Bi-and-Bi Commissions this country has ever seen or will

ever see.
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Lorne Greene
It's a long way from a CBC Radio announcer booth to the Ponderosa and Lorne
Greene made some interesting stops along the way. Another prominent Canadian
who was involved in the first days of television, Greene had left CBC prior to the
coming of TV to set up his own broadcasting school across the street from the
famous Jarvis Street headquarters. His students were forever dropping in on the
Radio Newsroom to borrow file copies of bulletins so they could practice reading
the real thing. Greene dropped in too, in early 1953, to play in the Corporation's
first TV production of Shakespeare. Here's Pa Cartricht as Othello back in the
days when everything was live and you lived with your mistakes.

develop another life-style for the age
of communications. Unfortunately
there was a pillar in the middle of the
on y open floor space in the building.
It had to be there, as it held up the
roof. This pillar appeared in every pro-
duction from the studio and sorely
tested the ingenuity of the early pro-
duction people as they gamely wrote
it into the script. Sometimes it was a
tree; sometimes a telephone pole;
sometimes a post holding up a veran-
dah facade. But, like the sponsor's
brother-in-law, it was always there.

Montreal was probably better
off, having the use of part of the old
Ford Hotel, which had been taken
over some years earlier by Radio
Canada and the CBC International
Service.

The construction of the CBLT
tower was a social highlight on
Toronto's Jarvis Street in early 1952.
Pedestrians lingered by the hour to

midis 'Lives TV Network Goes Sea to Sea July 1st
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The Microwave Network
Six years after TV came to Canada, the country was linked from coast to coast by
a series of microwave towers ... one every 30 miles, on the average... and Cana-
dians were finally able to receive live programming from sea to sea. The occasion
was marked with an artifical but well -intended program confection called MEMO
TO CHAMPLAIN whose co -hosts have gone on to greater things ... Joyce David-
son to international TV fame; Rene Levesque to politics. Prior to the microwave
network, CBC had what it termed "the nonconnected" TV network . .. not unlike a
semidetached house which, in reality, is attached. The link in this non -structure
was Air Canada, which delivered misty kinescopes of network programs to net-
work stations across the country on a daily basis. Quite over and above the
generally bad quality of the films, the delivery service also left something to be
desired. It was not uncommon in Winnipeg, for example, in the mid -fifties for the
program planners to sit down at 9.00 am to discuss what would be broadcast
when CBWT went on the air in the afternoon. There just wasn't any point in plann-
ing until the Air Canada flight arrived if it arrived. On the days when the expected
programs didn't show up the viewing public became a little bit testy and usually
accused the Corporation of deliberately removing wrestling or Bishop Sheen or
whatever from the air because of a deep-seated bias against whatever the public
really preferred. Once, as a result of some pretty effective lobbying from the
pulpits, CBC Winnipeg received more than 1,000 letters accusing the Corporation
of religious prejudice because someone thought Bishop Sheen was going to be
taken off. The public was very interested in television.

peek through the boardings as the
grid mounted higher and higher to
become the city's tallest structure of
that day. They watched in awe as
workers swarmed over the massive
structure like ants on a peony, hook-
ing together the huge mechano set
that was to dominate the Toronto
skyline for years to come. They
weren't quite so enthusiastic, though,
when the tower was painted in its
alternate red and white sections.
Despite extensive posted warnings to
keep away, both humans and
machines that strayed within range
began to discover tiny red or white
dots all over themselves, particularly
when the gentle winds of summer
wafted the miniscule droplets in
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CHRONOLOGY OF CANADIAN TV EVENTS
1930-31 First Canadian television experiments. Montreal.
1949 Government announced interim plan for development of

Canadian TV.
10,000 TV receivers sold in Canada for viewing border United
States stations.

1952 150,000 TV receivers sold in Canada before actual start of
Canadian TV service.
Opening of Canadian television service: CBFT Montreal on
Sept. 6; CBLT Toronto on Sept. 8

1953 First private TV station to go on the air in Canada ... CKSO-
TV Sudbury.

1954 TV comes to British Columbia, Manitoba and Nova Scotia.
1958 Opening of Calgary delay centre with videotape recording

facilities to delay network programs for western time zones.
Completion of microwave network connecting Victoria with
Sydney, Nova Scotia ... the longest TV network in the world
Occasion marked by special July 1 feature program to full
network entitled MEMO TO CHAMPLAIN, with co -hosts
Joyce Davidson and Rene Levesque.

1959 Microwave network extended to Newfoundland.
1960 Second TV stations licenced for Halifax, Montreal, Ottawa,

Toronto, Winnipeg, Calgary, Edmonton and Vancouver
1961 Second network arrives: CTV network opened October 1.
1962 First Telstar communications satellite transmission from

North America to Europe, with CBC taking part.
1966 First regular color TV programming.
1967 International CBC telecast by space satellite of EXPO '67 of-

ficial opening.
First Frontier Coverage Package in operation, bringing taped
TV service to Northwest Territories.

1969 The Telstat Canada Act was passed to "establish a Cana-
dian corporation for telecommunication by satellite."

1970 Opening of first UHF television station in Canada. CICA-TV
Toronto, broadcasting programs of the Ontario Department
of Education.
CRTC's Canadian -content regulation in force for CBC-owned
TV stations: Minimum 600/o Canadian content. Private sta-
tions to reach same minimum within two years.

1971 Opening of Canada's first French -language private TV net-
- work, with member stations in Montreal, Quebec City and

Chicoutimi.
1972 Canada's third English network, Global Television, licenced

by CRTC to serve five Ontario cities.
Launch of Anik I, Telstat Canada's domestic communica-
tions satellite, from Cape Canaveral, Florida. ,

1973 Official start of CBC network television transmission to the
north by Anik satellite.

1974 Accelerated Coverage Plan announced in Ottawa to bring
CBC television and radio in English and/or French to unserv-
ed communities of 500 or greater population.

1975 With start of fall TV schedule CBC removed all commercials
from TV programs directed at children of 12 years and under.
Pre-school TV programs were already free of commercials.)

1976 -TV and FM Radio transmissions commenced from the CN
Tower in Toronto. This included both CBC and private sta-
tions.

1981 Television households in Canada totalled 11,855,000, of
which 7,708,000 had colour receivers.

every direction for blocks around.
There was a regular stream of angry
citizens, displaying what appeared to
be a hybrid strain of red and white
pox, marching into the CBC building
to demand restitution.

The real behind -the -scenes story
of how television was brought to
Canadians is well illustrated by a sim-
ple list of the strange facilities that
were made available for television
crews of the day as TV grew across
the country. CBC was not the ex-
clusive force behind the development
of Canadian TV, but the public cor-
poration was charged with the
responsibility of serving the total
Canadian population. Therefore, a

unique measurement of how televi-
sion evolved in those early days can
be noted through a glimpse at the
quixotic CBC production facilities
from coast -to -coast.

Take Halifax. The first CBC
television studio in Halifax was in an
abandoned separate school. The
building was beyond value as an in-
stitution of learning, so CBC was able
to rent it for TV. The price was right
but the floors weren't. In order to dol-
ly a camera, without giving the
viewers the impression one was tak-
ing pictures from the deck of a World
War II corvette during a typhoon, it
was necessary to build tracks for the
cameras. Not unlike railway tracks,
these pre -determined streets and
avenues in the studio floor carried the
cameras evenly and without vibration
to and from their appointed tasks. Un-
fortunately, they also limited con-
siderably the naturalness and
sponteneity of the camera shots.

Then there was Toronto. With the
sudden and, for some reason, unex-
pected mushrooming of staff and
facility requirements connected with
the onslaught of television, CBC
Toronto found it necessary to range
about frantically for work space. The
Four Seasons Hotel had been buying
up property on Jarvis Street, across
from Mother CBC, in anticipation of
the day soon to follow when it would
build a hotel on the location. Four
Seasons bought out several old
houses on Jarvis. Two of these had
been what grandmother would have
called house of ill repute. III repute
they may have been, but close to the
scene of operations they most cer-
tainly were, and CBC immediately
rented them on a short lease.

Then, in its wisdom, the Corpora-
tion assigned one of the houses as of-
fice space for Sports ... the other to
Women's Interests.
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Osborne
Review
Not so portable as a ZX-80,
yes, but does it have a mem-
brane keyboard? I thought not.
A look at the Osborne 1, by
Steve Rimmer.

UNLIKE MOST COMPUTERS, which
just sit there, the Osborne 1 has a
very portable aspect to it, and offers
one the impression that it's ready to
leave at a moment's notice. Design.
ed, perhaps, for the digital midget on
the go, it does not look like every
other system around. If you collect
stuffed computers for your trophy
room, you'll certainly want to bag one
of these.

The case of the Osborne is, to be
sure, it's most immediately
noticeable feature. A two piece
moulded affair, it snaps together to
form a rather large briefcase -like
thingy, making it about the most
moveable complete system going.
The case contains the keyboard,
which lives in the lid, two 51/4 inch
disk drives, internals and devices as
one might expect, and even a teeny
little TV screen which, while perhaps
better suited for use as a contact
lens, is quite readable if you have to,
and is a world better than no screen
at all. Whereas moving most com-
puters around requires the transpor-
ting of a variety of boxes and cables,
followed by a lengthy plugging and
re -cabling session, the Osborne is
ready to rip as soon as the plug's in
the wall. It even has little cubby holes
to store some disks.

However, might you exclaim, one
doth not buy yonder computer solely
to trundle it about upon the street.
'Tis true. Let us, then, sallee forth into
the workings.

The Wizard of Os

The Osborne we received came with a
box of disks, which contained an ex-
tensive array of useful software in ad-
dition to the operating system. We
also got a full size Zenith monitor and

an external video adaptor for the
thing. This is mucho essential, and
anyone planning to buy the Osborne
is urged to spring for the spare tube.
The Zenith monitor is light enough to
sit on top of the computer without
any fear of squashing it, and having
two screens to look at is kind of a trip.

The Osborne uses a Z80 pro-
cessor, which, in turn makes it a

friendly environment for CP/M. The
CP/M bits and bytes come on two
disks, the "System", with
AUTOST(art), COPY, HELP, MOVCPM,
PIP, SETUP, STAT, SYSGEN and XDIR
(extended directory), and "Utilities",
with DDT, XSUB, LOAD, XDIR, IN-
STAL (Wordstar Installer), SYSGEN,
DUMP, SUBMIT, ASM, STAT and
MOVCPM. Between these two is
everything you'd get on a single 8

system.
Each disk can hold 102 kilobytes,

with 92 kilobytes free when using
CP/M.

When you first turn on the
system and boot the system disk, you
get dumped into HELP, which offers a
menu of topics you can ask about.
Each will bring up a one page detailed
explanation of whatever F..trikes your
fancy. Included are the CP/M func-
tions, and such peculiarities as a
"self portrait'' of the machine
rendered in characters. This points
up two interesting features of the
video circuitry of the Osborne; first
off, it's 52 x 24 character screen is
capable of producing grey, as well as
white characters, and, secondly, the
characters from decimal 127 to 159
are actual graphics symbols, and per-
mit the drawing of pretty pictures
right there on the tube. There aren't
as many symbols available as can be
found on, say, a PET, but there's suffi
cient stuff to do borders and crude
games.

Another curiosity about the
screen is that it is arranged to be able
to scroll over a block of display RAM
much lager than itself. The virtual
screen that the machine writes to is
32 lines of 128 characters. The actual
screen is moved over this via four
screen/cursor movement keys.

When one gets tired of the
screen, it is useful to note the other
attributes of the machine's front
panel. There's a 9 pin D connector for
a special Osborne Modem, a stan-
dard RS -232 serial port, an edge con-
nector which permits access to an
IEEE 488 bus (it's trying to be a PET,
you know), an external video connec-
tor and another 9 pin D connector for
external power. There are also con-
trast and brightness knobs for the
tube, and a reset button. No cigar
lighter.

Aside from CP/M, the Osborne
comes with a host of other trendy
CP/M based software. Included
therein are Wordstar/Mailmerge,
Supercalc and Interpreter and Com-
piler BASIC's. We'll check these out
briefly in a sec.

The Osborne documentation is,
like the machine, slightly funky. Con-
tained in a paperback -sized black
binder, it has a folksy style to it, and
is fairly readable. It says of itself that
it was written by Osborne users, as
opposed to technicians, that it was
compiled several months after the
computer hit the streets, and that it
was, in fact, written (at least in part)
on an Osborne running Wordstar. It is
fairly nicely produced, with the excep-
tion that the index is quite insubstan-
tial and that, at least in our copy, the
chapters were out of order.

On to the included software.

Softspot

One may, in fact, be wont to gripe a
bit about the software included with
the Osborne. . . i.e., that it's includ-
ed. It's all first rate stuff, but it's in
there whether one likes it or not.
Wordstar alone costs five or six hun-
dred dollars, and this is an expensive
addition to the system if you don't
need it. If all you plan to do is run
CP/M, a lot of this stuff is going to
stay in the box.

All of the software is, first off,
autostarting. When you boot it up the
Osborne logo hits the screen and the
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program takes over a second later.
The files can, however, by accessed
in the usual ways as well if you're just
in CP/M.

Wordstar, the word processor, is
the ultimate collection of bells and
whistles. . . a highly powerful and
flexible troll which we aren't even go-
ing to begin to cover here. With it, one
can create and edit documents, as
well as printing them out, formatting
them, and doing programmed
changes on them. Thus, for instance,
a letter could be created with dif-
ferent aspects for each of a hundred
copies. The software provides on
screen justification for both margins,
and this happens when printing the
text out, as well.

If one has a sufficiently
sophisticated printer, such things as
superscripts, bold type, underlines
and so on can be included in a docu-
ment.

Text files can be saved on
disk. . . a single disk can hold
about the equivalent of thirty single
spaced typewritten pages. Wordstar
is not quite so efficient of disk space
as it could be, as it installs a lot of
blank space in a document for line
justification.

Wordstar is extensively menu
driven, the menus being called "Help
Levels". The menus can be called up
whenever you need them. The one
drawback to them is that they're
wider than the screen, which entails
moving the screen window around to
read the whole menu.

The system is capable of doing
intense things with a decent printer.
It can do pagination, variable widths,
headings and will compensate for dif-
ferent character pitches and such
like. Platen control is in 1/48 inch in-
crements. It can micro -justify. . .

move the letters around to effect a
neater looking justification, and, in
fact, produce better looking type than
some typesetting systems. (Not ours,
of course; we don't dare hurt its feel-
ings.)

Using Wordstar requires quite a
bit of browsing through the manual,
and, while you can do quite a bit after
having digested just the first few
pages, it takes a while to realize the
full potential of the system. However,
once you've got it, it can do amazing
things. We didn't actually have a
printer to try it out with, so its hard
copy aspects remain a matter of
faith. However, the Xerox word pro-
cessor, a very close relative of this
Wordstar, which we looked at a few
months back, was certainly capable
of everything it claimed.

Wordstar's formatting facilities
are very versatile, but also fairly in-
volved for use with specific jobs, of
which doing mailings is about the
most common. Thus there has come
unto mankind the son of Wordstar,
known to all as Mailmerge.

Mailmerge is essentially an
enhancement of Wordstar, and does
several specific jobs easier and
makes them look prettier. It will
create form letters and type the

envelopes to put them in so the post
office can damage them in transit.
Several printers now come with
automatic envelope feeders so this
operation can be done totally without
supervision.

Mailmerge is ideal for small
businesses, authors who like to flog
their stuff to every magazine in the
country and chain letter freaks.
Especially the latter, who can, by the
use of this simple two thousand
dollar system be forever relieved of
having to shovel quarters into the
photocopier down at the library.

Further Adventures

Supercalc will already be familiar to
users of Visicalc. . . it's quite
similar. If you have a problem to work
out with a raft of variables, you can
install all the parameters on a grid, or
"worksheet", and, thereafter, alter
them, having the machine re-
calculate the whole works with each
modification.

Heady stuff.
The Supercalc worksheet is 64

columns by 254 rows, which, of
course, you scroll over using the
screen as a window. The scrolling
isn't blindly fast; it's adaquate,
although it will prove to be a bit of a
hassle when using a large worksheet.

At any time while messing about
with the sheet, you can hit "?" for
help or "/" for the access to the
system instructions. To make the in-
structions easier to use, "?" provides
an instruction menu. However, if you
just type a letter, provided it
designates a viable instruction, the
instruction will appear on the screen
and ask you if you want it executed. If
you answer "no", you get dumped
back into the main worksheet.

The worksheet can contain data,
equations and literals. Thus, a col-
umn of meaningless figures can be
made, easily enough, into a column of
annotated meaningless figures. Ob-
viously, the literals are skipped over
during the calculation phase of
things.

Supercalc has a vast array of
editing features which permit one to
muddle about with the worksheet
contents. As it is often useful to in-
stall a standard set of parameters on
a sheet and then try several permuta-
tions of associated variables, one
can protect just the core data, and
use the "ZAP" command to wipe out
all the unprotected sheet contents.
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There are several formats
available in Supercalc which are
tailored to specific applications. For
example, EXPONENTIAL NOTATION
suits scientific stuff. DOLLARS AND
CENTS is cool for finance and com-
puterized money grubbing and
GRAPHIC DISPLAY prints out bar
graphs to make it easier to view
trends and changes.

When you've finally calculated
your brains out, the entire worksheet
can be stored on disk, such that you
can return to calc another day.
Likewise, you can instruct the pro-
gram to reproduce the sheet on a

termediary file by part of the com-
piler, CBAS2, and then, if there are no
errors (there will be), this file can go
on to be converted to machine code.
Highly useful, all told, but a great
deal of work. A lot of file moving is en-
tailed.

MBASIC, or Microsoft Basic is
the friendly familiar BASIC interpreter
known to all. It boots up automatical-
ly with the autostarter. There's pro-
bably not that much to say about this
software; it is a very rich BASIC, with
plethorae of useful functions and
commands. The editing facilities are
not great; line editing, as opposed to

printer to show your friends or
preserve for future generations.

Like Wordstar, using Supercalc
to its best advantage requires exten-
sive perusal of the manual. It is not
only useful in business; it's one of
those things that you find applica-
tions for the more you use it.

The third major software disk for
the Osborne is the one containing the
two BASICs. First, ze compiler.
Engarde!

The BASIC compiler takes
BASIC text, as created by some sort
of editor, e.g., Wordstar or ED in
CP/M, and creates a block of Z80
code that you actually run. It's a lot
faster than Interpreter BASIC, but not
nearly so easy to use. It has most of
the statements that the more familiar
BASIC has, plus CALL, CONSOLE, IN-
ITIALIZE, LPRINTER, PRINT USING,
SAVEMEM and WHILE -WEND.

Once one has a CBASIC text file,
it must be translated into an in -

screen editing as on the CBM
machines, but this can be coped with
if you get into some meditation or
zen.

The documentation for both
BASICs is a bit on the sleezy side,
and neither will get you going if you
don't already know what you're doing.
The manual directs yoL to two other
works which will be necessery for
anyone without some programming
experience.

Terminal Zone

There are several things about the
structure of the Osborne system that
are worth looking at for those souls
crazy into assembly programming.
The machine has three banks of
memory, the first with 64K of user
RAM, the second with 4K of system
ROM and the memory mapped I/O

and the third with 4K of "video at-
tribute RAM". The video RAM lives
from F000H to FFFFH on each page.
With CP/M in place, there's actually
about 56K to play with.

The major weirdity of the
Osborne is in its I/O. The peripheral
interfacing is handled by a 6850 in-
stead of an 8251, which means that
the I/O is memory mapped instead of
being under direct software control.
This will cause hassles with some
CP/M software, which will want minor
revisions to work with the Osborne.
Osborne.

The serial interface (RS -232 con-
nector) for the Osborne does not pro-
vide quite the versatility of baud rates
as might be found on other systems.
You get two pairs of possible baud
rates, 1200 and 300 or 2400 and 600
which are jumper selectable. This is
probably adaquate, though, as most
of the freaky rates, 134.5, for in-
stance, are rarely, if ever, used.

The Osborne's IEEE interface is
designed for use with anything that
desires a parallel communications
capability. The connector is not the
IEEE 488 standard, although the
signals themselves are. Fancy soft-
ware makes it into a Centronics
printer interface.

The Osborne documentation is
quite good in the area of memory
locations and ROM calls, wherein
others have fallen miserably short. If
you want, you can do such things as
direct disk drive manipulation, as well
as fooling with all the ports and the
screen RAM. This latter is quite nice
if you're up for high speed video
changes, a difficult thing for terminal
driven systems. Of course, you give
up some user RAM in the bargain.

All in all, the Osborne is an im-
pressive little troll, oozing with in-
novative thought and good ideas.
Even as these words appear before
me on the screen, an updated
Osborne is being unveiled with a
more robust case and a longer
keyboard connection cable. There are
also, we are told, trunks of nifties and
accessories on the horizon for the
system.

As a final note, it should be
stated that at least one Osborne
owner that we know of has had a
heavy gripe about the disk drives,
although our own experience didn't
reveal any difficulties.

The Osborne 1 and the software
package is $2395.00, plus another

$290.00 for a human sized tube and
the external video adapter.
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Light Memory
Light memory is more than
just filling your head with
Helium, as Roger Allan ex-
plains.

FIBER OPTICS today can be com-
pared to the early days of electronic
devices; discrete components con-
nected together to produce a com-
plete circuit that can do something,
usually the transmission of data,
whether audio, video or digital bits.
But electronics progressed, produc-
ing smaller and smaller discrete com-
ponents, until the IC chip was
developed, with single chips func-
tionally equivalent to very large
numbers of discrete transistors,
diodes, capacitors, etc.

In a number of laboratories, both
in Canada and in the United States,
but particularly in Japan, researchers
are emulating the history of elec-
tronics by developing a field known
as integrated optics. Essentially, the
long-term objective is to produce cir-
cuitry that operates on light.
Although no commercially usable
devices have as yet been produced,
several integrated optical devices
have been developed that give
credibility to Japanese researchers'
belief that an integrated optical com-
puter, operating at twenty-four times
the theoretical maximum speed of
current computers, will be functional
by the end of the decade.

Hybrid and Monolithic ICs.

The development of integrated optics
began about ten years ago with the
development of hybrid circuits. These
combined materials such as organic
compounds, lithium niobate and
magneto -optic garnets to produce a
number of desirable functions. Cur-
rently, monolithic integrated circuits,
constructed of semiconductor alloys
from a single family, are being used.
Such devices can contain a wide
range of circuits such as lasers,
waveguides, detectors, prisms,
filters, couplers and photodetectors.

Both hybrid and monolithic in-
tegrated circuits are based on the
thin-film waveguide; typically about
one ten -thousandth of an inch thick.
Within this thickness, researchers
have been able to develope laser

COLLECTOR
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Fig. 2.Phototransistor. Weak incoming
light signals from the bottom of this cir-
cuit are converted into an amplified cur-
rent at the collector above. Such circuits
may find application as receivers in future
lightwave systems.

diodes that can deliver light of
greater directed intensity than the
surface of the sun, as well as swit-
ches capable of operating at five
gigahertz (5 x 109 cycles per second).

Lasers

The power for an integrated optical
device's operation is generated by a
heterostructural III -V semiconductor
laser, which utilizes elements from
Group III of the periodic table (such
as Indium, Aluminum and Gallium)
combined with elements from Group
V (such as Phosphorous, Antimony
and Arsenic). A heterosturctural
laser's operation is dependent on its
band -gap energy. Band -gap energy is
the energy needed to excite an
atom's outermost charge -carrying
electrons from their bound (or
valence band) state to their conduc-
tion state. The electrons are driven to
the active area and release their

Fig. 1. Repeater. Based on the
Shockley diode, this vertically in-
tegrated circuit regenerates in-
coming light signals for further
transmission.

-motrarlamfmk'-w...

energy in a lasing action.
A typical heterostructural

semiconductor laser, composed of
Gallium Arsenide, is constructed by
first building on a very small rec-
tangular substrate of Gallium -
Arsenide. A waveguide is then
created by the deposition of layers of
Aluminum -Gallium -Arsenide. The ad-
ditional lower -refractive -indexed com-
pounds are required to confine the
generated light to the central
waveguide layer.

Waveguide Layers

The highest -refractive -indexed
waveguide layer, the active layer, lies
below the positive or P -layer. The
P -layer is created by adding elements
such as Zinc: these atoms are elec-
tron accepting. Layers below the ac-
tive layer are the negative or N -type
layers, and are created by the addi-
tion of Sulfur, Tin or Tellurium: they
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are electron donating substances.
When a voltage is applied, the in-
tense electric field produced through
these layers forces electrons from
the N -type layers and the holes from
the P -type layers into the central ac-
tive layer. Their recombination
releases energy in the form of light.

Lasers of this type are extremely
efficient, primarily because the active
volume is kept very small and hence
heat generation is minimized.
Furthermore, they can operate at
wide environmental temperature ex-
tremes for prolonged periods. And
they are tiny, typically 300 by 50
micrometers.

Light IC's

Having created a light source small
enough to fit into an integrated op-
tical circuit, the next step is to decide
what to do with the light. Essentially,
the problem is to design light -
operated devices that can do all the
things that electronic components
can do.

One of the simplest integrated
optical devices is designed to pass
light from one waveguide to another.
There are several ways that this can
be done. The simplest is to taper the
ends of the two waveguides. As light
reaches the end of the first
waveguide, it will pass into the
substrate if there is no second
waveguide, or will pass into a second
waveguide if they are overlapping.
Alternatively, the tapered waveguides
can be positioned end to end, with a
coating of a material whose refractive
index is greater than that of the
substrate.

Encoding

For practical use, an integrated op-
tical system must be able to encode,
or modulate, the lightwave such that
it can carry information. There are a
number of ways that this can be
done. Only one, the mageneto-optic
switch, will be discussed here.

The physics of the magneto -
optic switch depends on the principle
of Faraday rotation: unpaired elec-
trons, spinning about their own axes,
determine a material's direction of
magnetization. In the presence of a
magnetic field, the electron spin is re-
oriented, thereby rotating its plane of
polarization. In a magneto -optic
switch light will exit from a prism in

one of a number of different paths
depending on the the lights' plane of
polarization.

To construct a magneto -optic
switch, magnetic iron -garnet is
deposited on a thin film guide,
creating a waveguide of sufficient
breadth to permit the lightwave to
bend. Over or under the magnetic
Iron -garnet material is placed an elec-
trical circuit, usually of serpentine
configuration. Light enters the
magnetic Iron -garnet material by way
of a prism, passes through the

Fig. 3. Magneto -optic switch.
Incoming light from the left is
polarized by a magnetic field
around the serpentine electric
circuit. A prism, right, can
separate the light into one of
two paths, according to its
direction of polarization.

basic to any all-lightwave com-
munication network, is a switching
device such that a number of inputs
can be directed into a number of
waveguide outputs.

The physics underlying this
device is that if there are two parallel
waveguides lying very close to each
other, then light from one waveguide
wall pass across into the second
waveguide, and then back into the
first waveguide. For the light to make
a complete transfer without passing
back into the first waveguide, the two

Fig. 4. Heterostrucure semiconductor lasers. There are dozens of the designs,
the above being designed by Hitchi (left), Mitsubishi (centre) and Bell Labs
(right).

waveguide and exits via another
prism. The angle at which it exits
depends on its plane of polarization
as it first enters the switch. If an elec
trical current is passed through the
serpentine shaped electrical circuit,
the lightwave's plane of polarization
is changed, and the light exiting
through the second prism will
therefore follow a different path.
Depending on whether the electrical
current is on or off determines which
of two paths the light wave can exit
from the switch, and hence its
modulation.

Switching

Another important need, and also one

waveguides must lie side by side for
the correct transfer length. Transfer
length is a specific distance, different
for every wavelength, which is deter-
mined by the distance between the
waveguides, the width of the wave -
guides themselves and the frequency
of the light.

If the two waveguides are lying
parallel for exactly one, three, five or
some other odd multiple of transfer
lengths, then light from one
waveguide will completely transfer to
the second waveguide without pass-
ing back. Conversely, if the two
waveguides are parallel for some
even -numbered transfer lengths, then
the light will pass from one
waveguide into the other and back
again. The difficulty with this basic
design is that the length and separa-

Fig. 5. Bragg reflector. By corrugating one
of its film surfaces, a simple waveguide is
transformed into a reflector. Only light
whose wavelength is exactly twice the
distance between corrugations will reflect
with any strength. The Bragg reflector
serves in a waveguide circuit as both
reflecting mirror and filter.
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tion of the two waveguides must be
extremely accurate; in fact accurate
to tolerances not technologically
possible outside research
laboratories.

Delta -Beta Reversal Switch

One way in which precision can be
improved by means of a delta -beta
reversal switch. The physics of this
device is the fact that waveguide
refractive indices can change in the
presence of an electric field, as ex-
plained above.

Essentially this device consists
of two closely aligned waveguides.
Two electrodes are mounted parallel
to the waveguides, one extending
from the beginning of the waveguide
coupling region to its middle, the
other from the middle to the end.

If the switch is in its open state,
that is, when the lightwave is not to
pass from the first to the second
waveguide, then no voltage is applied

tegrated optics, grossly huge, being
in the order of cigarette package.

A simple device to regenerate a
signal is based on the Shockley
diode. Its underlying physics is the
P -type electron -accepting and N -type
electron -donating Indium -Gallium -
Arsenide -Phosphide layers which can
produce electrical currents in the
presence of light. It consists of two
waveguides inserted into the bottom
of the device which consists of layers
of the P- and N -type layers with a
modified Shockley diode in the mid-
dle. The weak incoming signal pro-
duces a weak electrical impulse
which triggers the Shockley diode in-
to a conductive state. An externally
supplied electrical current powers
the diode. The combination of the two
electrical currents then releases
energy in the form of light, which is
directed outwards by way of the se-
cond waveguide. This device can
regenerate the input light by as much
as thirty times.

Fig. 6. Junctions. A beam of light can be made to pass from one thin-film device to another
simply be overlapping the tapered ends of both films (left). Alternatively, (centre), the
tapered devices can be positioned end to end, with both ends and the intervening space
coated with a material whose refractive Index is greater than that of the substrate. Or the
Iightwave can be made to pass into the lower -refractive -index substrate (right).

to the electrodes. The light from the
first waveguide transfers into the se-
cond waveguide and then back into
the first waveguide. Conversely, if the
switch is to be in a closed state, that
is, the lightwave is to pass from the
first waveguide into the second
waveguide, then a positive voltage is
applied to the first electrode and a
negative voltage is applied to the se-
cond eletrode. This changes the
refractive indices of both waveguides
and forces the complete transfer of
light from one waveguide to the other.

Repeaters

Currently, repeaters are necessary to
amplify the light signal as it
degenerates over distance. They are
constructed by first transforming the
Iightwave into an electrical signal,
which in turn is then amplified and
reconverted into a light signal. These
devices are, by the standards of in -

Optical Filters

A necessary device for filtering, and
therefore demodulating a carrier
wave of several frequencies, each fre-
quency carrying separate data, is the
optical filter.

Essentially, lightwaves can be
defined in two ways, either by
reference to the wavelength in a
vacuum or by reference to their ap-
parent wavelength, which is
measured along the plane through
which they are passing. A Bragg
reflector is dependent on a
lightwave's apparent wavelength.

In a Bragg reflector, a waveguide

is constructed so that it consists of a
diffraction grating; that is, a set of
parallel grooves set at right angles to
the direction of the incoming light. It
is so constructed that the distance
between two parallel ridges is one
half the apparent wavelength of a
specific, predetermined frequency.
As light strikes the first of the ridges,
some of the light is reflected
backwards. Similarly, when the re-
maining light strikes the second ridge
a little more of the light is reflected
backwards. These two reflected
lightwaves will be in phase with each
other, thereby increasing the
reflected lightwave's amplitude. As
the input light strikes more and more
of the parallel ridges, an ever greater
proportion of light of the one specific
frequency is reflected backwards un-
til, after hitting several hundred
ridges, all the light of one apparent
wavelength is reflected.

Thus input light, which may con-
sist of light of many apparent
wavelengths each of which may have
previously been modulated to carry
information is effectively stripped of
light of the predetermined wave-
length and all the information carried
by that specific wavelength. All light
of other apparent wavelengths is not
filtered out, and merely continues to
pass through the Bragg reflector
without interference.

A more refined version of a
Bragg reflector is an optical
resonator. Essentially, it consists of a
number of Bragg reflectors assembl-
ed to produce an oscillation effect in
the carrier Iightwave. It can also be
used in a switching device.

Photodetectors

Another filtering device is the ver-
tically integrated dual -wavelength
photodetector. Its underlying physics
is that different layers of Indium -
Gallium -Arsenide are differentially
responsive to light of different
wavelengths. Light of two frequen-
cies enters from the bottom and
strikes the first layer. If the light's fre-
quency (and hence its energy) is high
enough, it will excite that first layer,
producing an electrical current. This

Fig. 7. The Delta -Beta stepped rever-
sal switch. By adjusting the current
on the two electrodes (left above) two
waveguides can have their refractive
Indices modified such that they lay
exactly one transfer length long par-
raliel to each other.

20-AUGUST-1982-ETI
Continued on page 28



Continued from page 6

News
CMOS RF/Video switch

A new CMOS high-speed dual
monolithic switch designed for RF
and video system high -frequency
applications is now available from
Intersil Inc.

The IH5341 is unique because
it precisely matches the 75 -ohm im-
pedance of video communications
systems and handles signal fre-
quencies up to 100 MHz with a loss
of less than 3dB.

Features of the Intersil dual,
single -pole, single -throw switch in-
clude:

 "Off" isolation rejection
ratio of 60dB minimum at 10MHz

Cross -coupling isolation
rejection of 60dB minimum at 10
MHz.

 Switching speeds (typical)
of 150 ns "on" and 80 ns "off".

 Guaranteed break -before -
make switching

 Power supply current of
less than lmA.

 Power supply range of
±5V to ± 15V.

For further information, call
Roger Hatfield (408) 996-5249.

Connectors

The Belden Corp. Electronic Divi-
sion has introduced a line of Mag-
MasterTm connectors as an inter-
face for flat cable and discrete
wires.

The Mag-Master°6TM con-
nector is available in 10 to 60 pins.
It has a temperature range of
-55 °C to + 105 °C; a current rating
of 3A DC; a contact resistance of
20 M maximum at 6V DC, 0.3A;
and an insulation resistance of
1000 M minimum at 500V DC. It
has a dielectric withstanding
voltage of 500V AC for one minute
and a UL voltage of 30V DC. The
0.64 mm (.025") contacts are selec-
tively gold-plated.

For additional information,
contact White Radio Limited, 940
Gateway Drive, Burlington, On-
tario L7L 5K7. Telephone (416)
632-6894.

Touch -sensitive Display

A simple -to -use touch -sensitive
display which interfaces operators
to a computer is available in
Canada from Allan Crawford
Associates Ltd.

The new model 1780 Info -
touch display incorporates a
transparent switch overlay pro-
viding 60 distinct sensing areas.
The operator simply reads the
message displayed on the In-
fotouch low profile 7.6 cm x 19 cm
CRT screen, then touches the
screen at the appropriate location.

A standard ASCII character

set is resident in PROM, while an
alternate mode allows for an addi-
tional 117 characters. Even highly
pictorial character sets such as
Kata-Kana Japanese, are relatively
simple to incorporate with the In-
fotouch Display. Any combination
of character highlighting including
blinking, reverse video, and
underlining is available by soft-
ware control.

Please forward reader in-
quiries to Miss Sindy Van Wieren,
Allan Crawford Associates Ltd.,
6503 Northam Drive, Mississauga,
Ontario L4V 1J2 (416) 678-1500.

8085 Micro Trainer

Etronix has announced the
8085AMT Micro Trainer. The
8085AMT includes a fully tested
and assembled 8085 Microcom-
puter with IK RAM, IK PROM,
2K EPROM, programmable I/O,
power supply, and case.

The 8085AMT software in-
cludes step-by-step instruction
manual, a complete user's manual
with programs included, and a
sub -routines manual describing
many of the sub -routines used with
a listing.

The single unit introductory
price for the 8085AMT is $199.95.
For additional information contact
C. Larsen, Etronix, 14803 N.E.
40th, Redmond, Wa. 98052.

64K Dynamic RAM

Motorola MOS Integrated Circuits
Group announces availability of
the second generation 64K
dynamic RAM with pin one
refresh, the MCM6664A.

As with the MCM6665A, the
MCM6665A can do either
RAS/CAS or RAS-only refresh
cycles, yet also has two additional
refresh methods available to the
user. These special functions are
incorporated on pin 1 of the
device.

They are the auto refresh and
self refresh modes. The auto
refresh mode is accomplished by
simply making pin 1 active (VIL)
during the time interval when a
refresh cycle is desired. The refresh
address is generated internally and
is automatically incremented for
the next refresh cycle.

The second refresh method is
intended primarily for battery
backup applications where pin 1

will be active longer than two
microseconds. This self refresh
mode generates internal refresh
pulses in addition to the internal
refresh addresses.

For further information con-
tact your local Motorola sales of-
fice or distributor.

Home TVRO Package

Winegard Company has announc-
ed the introduction of a new
TVRO earth station system for
consumer installations.

The SC -5014 includes a 9 -foot
square fiberglass dish, a home
satellite 24 -channel video receiver;
120° LNA, single -base polar
mount, rotating feed horn, cable
and hardware.

W negard's one-piece 9 -foot
square fiberglass dish has the effi-
ciency of a 13 -foot parabolic. By
eliminating the edges of a round
13 -foot parabolic, engineering has
created a low-cost yet highly effi-
cent antenna. The unique design of
the feed provides a sturdy mount
for the LNA and behind -the -dish
mounting of the rotor.

The SC -50I4 complete home
TVRO earth station lists for
$3995.00.

For more information contact
Gil. S. Cunningham, (319)
753-0121.

Robot Conference

"Robot Research, Developments
and Applications in Canada" is
the title of conference jointly spon-
sored by the Central Ontario
Chapter of Robotics International
of Society of Manufacturing
Engineers and National Research
Council of Canada.

This conference will be held at
Delta Inn, Mississauga (Toronto),
Ont. on September 20, 21, 1982.

A variety of technical papers
and presentations will include
topics on robot research and
developments, applications, con-
trollers, programming languages,
sensory feedback, education and
training.

Further details of the con-
ference can be obtained from:
RI-SME Conference Secretariat,
6535 Mississauge Road,
Mississauga, Ont. Canada L5N
1A6.

Image Intensifier Tubes

The Light Sensing and Emitting
Division of Varian Associates to-
day announced a third generation
of 18mm image intensifier tube
products. The new generation
gives an approximate threefold in-
crease in white light sensitivity over
the second generation tubes,
significantly increasing the
capabilities of the night vision
devices in which they are used.

The second generation inten-
sifiers required the ligh: of a
quarter moon, whereas the third
generation can be used in overcast,

starlight conditions. The initial
starting sensitivity of the new
device combined with an improv-
ed, hermetically sealed rnicrochan-
nel plate result in a longer lifespan
for third generation tubes.

All three generation products
are currently available, with 90
days lead time. For further infor-
mation, contact: Varian
Associates, LSE Division, 611
Hansen Way, Palo Alto, CA
94303, telephone (415) 493-4000.

Printer

Hi -G Incorporated has announced
a new addition to its line of high -
quality, affordable dot matrix
printers. Designated "9/80PSF,"
the new 80 -column model has been
specifically designed for the re-
quirements of forms printing.

Featuring a reversable tractor
paper feed system and demand
printing function, the HI -G
9/80PSF performs reliably and ac-
curately with no forms waste or
special forms required. reducing
overall costs. With its graphics
capability, it can accomplish over-
sized character presentations
without a second pass or added
programming.

Major performance
characteristics include: 150 cps,
bidirectional, logic seeking, 9 x 9
matrix, Centronics -compatible
parallel, RS232C serial or current
loop interfaces and a 9 -wire
ballistic -type printhead rated at
600 million characters.

For complete information
write HI -G Co. Inc., Printer Pro-
ducts, 580 Spring Street, Windsor
Locks, CT 06096.

High Current Power
Supply

A new, double slot power supply is
being offered which provides a
choice of two switch -selectable DC
voltages: 5± 1 1/2V and 13V ±
11/2V. It has a current capability up
to 7.5 amperes at each voltage.

The WP -709 has two 3 digit
LED displays for continuous
monitoring of both voltage and
current during application. A
single knob permits fine adjust-
ment of the voltages over the ad-
justable ± I 1/2V range.

The output is laboratory
quality, ripple being less than
10mV peak to peak. Line and load
regulation is better than 0.1%.
Each output has adjustable current
limiting up to 7.5A with instant
pushbutton reset.

For more information, con-
tact H.W. Cowan Canada Ltd.,
Box 268, Richmond Hill, Ontario
L4C 4Y2, telephone (416)
773-4331.
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Introduction TO
I -Ching :=7
The 1 Ching came out of the far
East even before transistor
radios. If you're planning to
build our I Ching computer,
you may want to know why.
Danny Bakan offers enlighten-
ment.

IN SOME CIRCLES the / Ching
(translated it means Book of
Changes) is a common reference text
for all life situations. At least a third
of the world is aware of its validity as
a valuable and useful work. But most
electronics and computer en-
thusiasts in the western world, lost in
their "Dragons and Dungeons"
rulebook and up to their ears in
diodes, have never heard of this vital
work of Chinese wisdom. Not that
there aren't connections between
electronics, binary codes, modern
physics and ancient Oriental
mysticism.

In this issue of ETI you'll find an
article on how to make and use the I
Ching computer, basically an in-
ovative method for randomly selec-
ting one of the 64 hexagrams (six lin-
ed figures) of the Book Of Changes.
The hexagram is selected in response
to a question asked of the I Ching.
Traditionally, I Ching has been used
as an oracle and as a means of
divination (foretelling the future and
receiving advice). One asks a ques-
tion of the I Ching as if the / Ching
were a wise and informed person.
Then, in a contemplative and
meditative state of mind, one uses
one of several methods to randomly
select one or more of the 64 hex-
agrams. The hexagram is then ex-
amined, and the accompanying text
is read and interpreted to form the
answer of the question asked. The I
Ching in this way is seen as a "living
text". The book is considered as one
would a person who is an avid conver-
sationalist. The conversation can be
on a cosmic scale or about trivia,
about the colour of one's shoes or
news of state. On all of these things
the I Ching is considered a giver of in-
formation. The information is essen-

tially contained within the lines of the
hexagrams themselves. The commen-
tary upon the hexagram in the form of
written words is the interpretation of
generations of Oriental contempla-
tion upon the hexagrams and the
lines of which they are made.

History

The I Ching is one of the prime ex-
amples of the genius of Oriental
thought. Its antiguity dates back at
least three thousand years. Con-
fucious, who lived two thousand five
hundred years ago, considered the /
Ching even then to be an ancient text.
It is told that he once said, "If addi-
tional years were added to my life I

would give fifty to the study of the I
Ching, and might then escape falling
into great errors.". At a time when the
Greeks, to whom Western civilization
owes so much, were still living a
serm-civilized nomadic lifestyle in the
foothills of the Mediteranean, the
Book of Changes was already
established in its authority and an-
tiguity. The text is probably the oldest
we have in extant. When Emporer
Chin Shih Huang Ti ordered all the an-
cient books destroyed in 213 B.C. he
spared the I Ching. Since then, the
Book of Changes has been used as
one of the prime books of wisdom for
both Confucian and Toaist thought
for centuries.

The basic binary concept of the /
Ching is said to date back to before
the dawn of pre -history. It is said that

the philosophies of the Book of
Changes and the images of the hex-
agrams did not arise out of civiliza-
tion, but civilization arose out of the
sage's contemplation of the hex-
agrams. The hexagrams are made out
of six lines which represent either
"Yin" or "Yang". Yin is characterized
as a broken line (- -). Yang is
represented as a solid line (-). These
two concepts and the dialectic they
form is at the very foundations of
Oriental thought.

Yin and Yang can be decribed in
various word pairs: male/female,
heaven/earth, creative/receptive,
firm/yielding, etc... All existance
consists of a fine balance between
these two basic energies. The 64 hex-
egrams arise out of all the possible
variations of combinations of Yin and
Yang within a six lined figure. In his
book, Tai Cai Ch'uan and I Ching, Da
Liu writes:

Each of the hexagrams consists of
two 3 -lined figures called trigrams.
There are eight basic trigrams con-
structed from a combination of un-
broken and broken lines. The
trigrams, like the mathematical
symbols x and y, can stand for
many things. For instance, the
trigram Ch'ien can mean heaven
(the natural world), leader or king
(the social realm), father (family
relationship), head (part of the
body), strength (quality), and other
things as well. Combined in a hex-
agram, the symbols acquire a
distinct composite meaning. Each
line shows a different aspect of the
situation pictured by the hexagram.

The creation of the eight
trigrams is attributed to Fu Shi, the
legendary Chinese sage who
reputedly lived during the age of
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hunting and fishing around 5,000
years age. By studying and observ-
ing heaven, earth, animal tracks
and his own body, he devised the
broken and unbroken line as sym-
bols of the fundamental nature of
the universe. From these, he con-
structed eight trigrams, each of
which stood for an aspect of nature,
society, and the individual.

(Tai Chi Ch'uan and 1 Ching, Da Liu,
Perennial Library, Harper & Row.

Yin and Yang do not represent
good and bad in the way Western
morals and philosophy tends to view
the duality. Yin and Yang are equal
energies. The Tai Chi diagram (Fig. 1)
is the symbolic representation of Yin
and Yang. As one can see, Yin and
Yang are of each other. The black and
the white define and create the other.

Originally, before the establish-
ment of the hexagrams, when one
consulted the I Ching the answer was
in terms of a yes or a no as defined by
either a solid or broken line. This was
later expanded into four possible line
pairs:

mi
The lines of these pairs further dif-
ferentiated the I Ching. The Yin or
Yang line could now be defined as
either "young" or "old". The young
line is in transition to an old line; the
old line is in transition to a young line
of the opposite polarity. All lines are
in a constant state of flux. All Yin
lines are in transition to Yang lines,
and all Yang lines change back into
Yin lines. All the line pairs are con-
stantly changing yet they are con-
nected by an underlying pattern. The
pattern represents eternal change.
Like the phases of the moon, there is
consistancy in the changes.

Out of this early development
arose the concept of change, from
which comes the title, "Book of
Changes." All things and energies
are in a constant state of eternal tran-
sition at' represented by the hex-
agrams. Any or all lines in any given
hexagram may be young or old lines.
Since all lines are in transition to
their opposite, each hexagram is in
transition to another. According to
the I Ching, this is one of the most
fundamental truths in life; all things
change. Change is one of the few
things we can rely on. The text of the
Book of Changes helps one to
perceive where one stands in the cy-
cle of change. Various hexagrams
represent times of increase or
decrease, preponderance of the small
or the great, or whether it is a time for

creative movement or receptive
stillness. The Superior Man is the
term the text gives to the one who is
able to work with the changes of ex-
istance so as to bring prosperity and
supreme success. The Superior Man
is concerned for the well being of all
things and energies in creation. He
maintains his humbleness and his in-
ner strength. The text of the I Ching
points one to follow in his steps.

Questions

When one makes an enquiry of the /
Ching, using either traditional
methods such as the throw of three
coins or the use of fifty yarrow sticks,
or "updated" methods such as the I

Ching Computer, the information re-
quired is contained within the lines of
the hexagram (or hexagrams, in the
case of moving lines) itself. The
balance of Yin/Yang energies in each
hexagram gives rise to a unique sym-
bolic meaning. The text of the Book of
Changes is to clarify and bring forth
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the meaning of the hexagram itself. It
is then for the reader to interpret the
text for the specific situation,
although many have found the
response to the question asked to be
awesome in its clarity. Although its
validity as an oracle may be doubted
by some, the powerful imagery and
ccmplex symbolism of this ancient
text cannot be denied.

The only true way to experience
the I Ching is through direct contact.
It contains much wisdom and com-
phcated subtlety. The most widely
recognized English translation is the
Richard Wilhelm /Cary F. Baynes ver-
sion. This also contains the famous
forward by psychologist Carl Jung.
But the best teacher for the student
of the Book of Changes is the I Ching
itself.

The Changes is a book
From which one may not hold all
of...
Alteration, movement without rest,
Flowing through the six empty
places;
Rising and sinking without fixed
law,
Firm and yielding transform each
other.
They cannot be confined within a
rule;
It is only change that is at work
here...

They also show care and sorrow
and their causes.
though you have no teacher,
Approach them as you would your
parents.

From Book Two of the I Ching
"The Great Treatise" pg.
348-9 Wilhelm/Baynes
translation
Princeton University Press
copyright 1950 by Bollingen
Foundation Inc., N.Y.
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1 -Ching puter
The I Ching is older still than
even Pierre Trudeau's last ra-
tional thought (and probably
as hard to understand). For a
more complete explanation of
the background for this pro-
ject, consult page 22.

DUE TO THE mathematical and
essentially binary nature of the I

Ching, the medium of digital elec-
tronics is ideal for generating the ran-
dom hexagram patterns with the
authentic probability structure of the
yarrow stalks. Also, by using solid
state indicators, a visual display tak-
ing the form of the original Chinese
hexagram can be produced.

Each line of the hexagram can be
in one of four states (as described
above); a moving (old) yin, a moving
(old) yang, a young yang or a young
yin. In terms of their probabilities, all
six lines can be considered as totally
independent of each other.

A moving yin has a probability of
occurrence of 1/16, a moving yang
3/16, a young yang 5/16, and a young
yin 7/16. Adding these probabilities in
different ways we find a probability of
1/2 that a line will be yang (ie there is a
50-50 chance between yin and yang),
and a probability of a 1/4 that any line
will be moving.

On the I Ching generator the hex-
agram is displayed on an array of red
rectangular LEDs; an additional col-
umn of green LEDs indicates any
moving lines that are present. There
is a push-button which must be press-
ed six times to create the hexagram;
each press randomly throws up one
line, with the probabilities described
above being derived from a fast
binary counter and logic decoding
gates.

The lines remain invisible until
the last one is complete; the display
then illuminates the entire hexagram
pattern. A 'clear' button is provided
for removing the hexagram, enabling
further hexagrams to be created, but
it is not considered advisable to cast
doubt on the oracle's answers by re -

questioning. A frivolous attitude to
the I Ching will result in meaningless
answers to your questions. The hex-
agram that is cast can be found in the
Book of Changes, and the test that

accompanies it should be carefully
studied before interpretation. There
are further descriptions for each line
that may be moving; these should be
studied also. Finally, if moving lines
are present, the 'change' switch
should be operated and any lines that
are moving will change into their op-
posite, thus forming a new hexagram.
This hexagram should also be looked
up to complete the prediction.

Construction

By using two separate PCBs the
machine can be made quite compact,
most of the room being taken up by
the battery. A smaller battery cannot
be used as the current consumption
with all the LEDs on is about 40 mA.
As these PCBs are not double -sided
there are quite a few links which must
be soldered in first: 11 on the logic
board and six on the display board.

When soldering in the LEDs on
the display board take a very careful
look at the internal photo and the
overlay diagram. This display pro-
duces the actual form of the hex-
agram; the LEDs should all rise to ex-
actly the same height (1.5 cm from
the board surface to the top of the
LED). Observe also their polarity; all
the cathodes should be on the right.

The rest of the display board is
stra ghforward, but it is worthwhile
double-checking the transistor
pinouts before soldering them all in
circuit (perhaps you should build an
ETI component tester). A length of rib-
bon cable can then be wired to the
nine lead -out points as marked on the
overlay.

I CHING

MOVING

HEXAGRAM

CHANGE LINES CLEAR

When assembling the logic
board don't forget to use IC sockets;
there is adequate room on the board
for these. One problem area may be
the zener diode, ZD1. The holes for
this diode are very close to the socket
for IC7. On our board the end of the
socket was filed off. Make sure that
both the socket and the diode will fit
before soldering them in.

Twisted pairs of wires for con-
necting the switches should be

TABLE 1
The Eight Trigrams with their commonly accepted equivalents

Chinese
name

Chien
K'un
chen
sun
K'an

li

ken
Tui

Chinese Natural
meaning element

heaven heaven
earth earth

activity thunder
bending wind

pit water
brightness fire

to stop mountain
pleasure collection

of water

Corresponding Moral or Mental
direction quality

NW strength
NE weakness

E being active
SE flexibility
N being in danger
S elegance

SW firmness
W joyfulness

Table 1. the commonly accepted equivalents and cardinal points according to King
Wer.24-AUGUST-1982-ETI
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soldered as indicated on the overlay
diagram. The switches PB1, PB2 and
SW1 should be temporarily con-
nected up for testing purposes when
assembly is complete. The leads of
the ribbon cable from the display
board should now be wired to the cor-
responding ,points marked on the
logic PCB.

Test Patterns

The circuit is now ready for testing,
and this is easier if it is done before
mounting the boards in the case.

Connect a 9V battery to the sup-
ply leads and operate the 'clear'
switch PB2. The display should be
completely blank. Now press the
'lines' switch PB1 six times; on the
sixth press the display should il-
luminate in a random pattern. The
two outside columns of red LEDs
should be fully illuminated, and the
centre column will consist of any
combination of on or off LEDs. Some
of the green LEDs might be on; if so,
then operating the 'change' switch
will change the state of the centre red
LED in the corresponding row (from
on to off or vice versa). Pressing the
clear switch again should blank the
display ready for another pattern.

When testing the prototype
machine it was discovered that the
switching threshold of the Schmitt
trigger gates (IC1) can vary con-
siderably from one pack to another.
This affects the frequency of the
main clock built round IC1d, and the
frequency of this clock will affect the
brightness of the outside columns of
red LEDs. Our clock had a frequency
of 6 kHz with the first chip we tried,
giving a well -lit display, but only 800
Hz with a different chip, causing
rather dim LEDs. If the brightness of
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Fig. 1 The arrangement of the eight trigrams according to the legendary err peror Fu Hsi.
The diagram is not upside down; south is traditionally shown at the top.

the outside LEDs does not match the
centre column LEDs, then alter the
value of C6 until they are of uniform
brightness.

If all is well the circuit boards
can now be assembled into the case.

Resistors (all 1/4W, 5%)

R1 100k
R2,3 10k
R4,6 47k
R5 68k
R7,8,12,13 4k7
R9 270R
R10,11 220R
R14 1 MO

Capacitors

C1

C2,3,6
C4
R5
C7
C8

22n ceramic
1n0 ceramic
2n2 ceramic
10n ceramic
100n ceramic
100u 10V tantalum

Semiconductors

IC1
IC2
IC3
IC4
IC5
IC6
IC7
Q1-6,9
Q7,8
ZD1
LED1-6,
13-24
LED7-12

4093B
4520B
4011B
4053B
4070B
4051B
5101
MPS6523
MPS6515
6V2 400 mW zener

rectangular red LED
rectangular green LED

Miscellaneous

PB1,2 push -to -make switch
SW1,2 miniature slide switch
PCBs; battery and clip.
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I CHINO COMPUTER

The overall circuit operates in two distinct
modes. Initially, the user presses the 'lines'
button PB1 six times and during this time
two random binary bits are written into six
sequential address spaces of a memory. On
the sixth press, after recording the last two
bits, the circuit switches to its other mode
of operation. Here, a binary counter is
docked continuously and its outputs are us-
ed to scan the addresses to the memory. The
previously recorded data is read out to a
multiplexed LED display scanned by these
same address liqes. Essentially the two
modes are; build up the hexagram pattern,
then display it.

The line labelled 'control line' on the
circuit diagram is used to switch the
operating mode. This line is taken from the
output of IC3a, a NAND gate whose inputs
are wired to the B and C outputs of the slow
binary counter IC2a. Thus the line is nor-
mally logic high and will go low when IC2a
reaches a count of six. This control line is
used to switch the address lines of the
memory (IC7) and display decoder (IC6)
from the slow counter IC2a to the fast
counter IC2b. This is achieved with IC4 (a
triple one -of -two CMOS switch) whose
switch -select lines on pins 9, 10 and 11 are
wired to the control line.

When power is first applied to the cir-
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cuit, the slow counter IC2a is reset to all
zeroes by the C4/R4 network. PB1 is the
'lines input' button. When pressed, it takes
the input of ICIa (pin 12) high; this input is
normally held low by RI, with Cl providing
switch debouncing. The pin 13 input of
ICIa will be held high by the control line;
thus the output on pin 11 will go low while
the input switch is pressed. This signal must
initiate the following actions: first the ran-
dom bit generator must be stopped, allow-
ing the data to become stable, then this data
must be written to the memory, and finally
IC2a must be clocked to its next count posi-
tion.

The random bit generator is im-
plemented by driving the binary counter
IC2b from a 6 kHz clock and decoding the
four bit output with the logic gates IC3b,
IC3c and IC5a. This provides two bits with
the correct interdependent probabilities of
occurrence; the truth table for these gates
(Table 2) shows how these probabilities are
derived. For example, when the counter is
stopped, the D output has a 50-50 chance of
being either high or low; this is the yin -yang
indicator. The output of IC3c on pin 11
determines whether the line is moving or
not; a logic low signifies a moving line. The
counter is stopped by disabling the clock
oscillator built around Schmitt trigger
IC1d, C5 and R5. The pin 9 input to ICId is
wired to the push-button signal on pin 11 is
high and disabled when low (i.e., when PB1
is pressed).

The two random bits which are
selected when the clock is stopped are fed
directly to two data inputs of the memory
IC7 (a CMOS 5101). The data will be stored
when the write line is wired to the output of
IC lc where a 10 uS negative -going pulse ar-

Inside the I Ching computer. Everything
fits in neatly if the recommended case,
battery and PCBs are used.

rives 10 uS after the clock has been stopped.
This pulse is again derived from the

logic low push-button signal; the delay is
provided by R2, C2, and Schmitt inverter
ICI b, and the short negative -going pulse by
C3, R3, and inverter IC1c. After the data
has been stored, the positive -going edge of
this same pulse is used to clock the slow
counter IC2a which sets the next address
for writing to memory.

This circuit action takes place on each
operation of the switch, the memory loca-
tion being incremented when the button is
depressed and the free running clock
generating random bits when it is released.
On the sixth press of the button, when the
last line of the hexagram is written to
memory, IC2a then clocks to count 6, thus
switching the control line from high to low.

The control line puts a low on the pin
13 input of ICIa, so inhibiting further
operation of PBI, and allowing the fast
dock to oscillate continuously. The control
line also enables NAND gate IC3d via in-
verter IC5b; and by placing a logic low on
the inhibit pin of IC6, the diplay decoder is
also enabled. These controls allow the
display to illuminate.

The address lines for the memory and
display are now switched to the A, B and C
outputs of the binary counter IC2d. For
each three bit binary address that is routed
through switch IC4 from the counter IC2b,
one sequential output of the decoder IC6 is
selected in conjunction with the correspon-
ding memory word. (The 5101 chip is a 256
word by four bit memory, but in our ap-
plication only six words of two bits are us-
ed; it's still the cheapest and simplest
method though!)

The 1 -of -8 line analogue decoder IC6
connects the base of the corresponding
PNP transistor (Q1-6) via R8 to ground;
this switches on the transistor which in turn
takes the anode of the associated red and
green LEDs to the positive supply rail.

The two bit memory word selected by
the address lines A5, 6 and 7 of IC7 is
available on the data output pins 10 and 12.

The moving line information from pin
12 is fed via inverter IC5d and R13 to the
base of NPN transistor Q8. The collector of
Q8 is connected via R11 to all the cathodes
of the green LEDs (LEDs 7-12). Thus when
a moving line is present the output of IC5d
will be high, turning on Q8 and providing a
ground return for the selected LED.

A yang line is represented by a logic
low on the data output pin 10; this provides
one input to an EXOR gate IC5c. The other
input is normally held high via R14, which
makes the gate act as an inverter, thus driv-
ing Q8 and the red LEDs in the same man-
ner as the moving line indicators. Since the
address lines are driven by a continuous
binary count, each line of the hexagram is
repeatedly displayed in turn, giving the ef-
fect of acomplete display. The outside col-
umns of red LEDs must also be on con-
tinuously to complete the hexagram pat-
tern. They are driven by a pulse waveform
derived from the main clock using CO, R6
and IC3d to produce a train of negative-



going pulses. These pulses turn on Q9 for a
short period in each clock cycle, allowing a
current burst to illuminate the series -
parallel combination of LEDs (LEDs
13-24). Driving the LEDs in this way
reduces the current consumption required
for the same brightness.

SW1 is the 'Change' switch; when clos-
ed it has the effect of turning any moving
lines into their opposite state; yin for yang
and vice versa. The 'moving line' data out-
put on pin 12 of 1C7 will be conected to one

input of EXOR gate IC5c, which then acts
as a logic -level -controlled inverter, to pro-
duce the desired effect.

To create another hexagram the
`RESET' switch PB2 can be pressed. This
resets the counter IC2a back to zero, which
is turn switches the control line high again,
blanking the display and returning the cir-
cuit to its first operating mode. The 'Lines'
push-button now becomes operational
again, allowing new hexagrams to be deter-
mined.

+1)V

Cl
22n

TABLE 2
COUNTER GATE
OUTPUTS CONNECTIONS

CIA E F G

O 0 0 1 1 1

O 0 1 1 1 0
O 1 0 1 1 1

O 1 1 1 1 0
YANG 1 0 0 1 1 1

1 0 1 1 1 0
1 1 0 0 0 1

1 1 1 0 0 1

O 0 0 1 0
O 0 1 1 0
O 1 0 1 0
O 1 1 1 0 1

YIN 1 1 0 0 1 0 1

1 0 1 1 0 1

1 1 0 0 1

1 1 1 1 0 1

D = 0 indicates yang, D = 1 indicates yin
G = 0 indicates a moving line
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IC3 IS 40118
1C4 IS 40538
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ICE IS 40708
ICE IS 405113
IC7 IS 5101
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LED22

1E023

1E1324

01-6,9 ARE MPS6523
07,8 ARE MPS6515
ZD1 IS 6V2 400mW ZENER
LED1-6, 13-24 ARE RECTANGULAR RED LEDS
LED7-12 ARE RECTANGULAR GREEN LEDS
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7r
100.1 1COu

(91/1

Fig. 2. (Above) Complete circuit diagram
of the I Ching oracle.

Fig. 3 (Left) Timing diagram for the logic.
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I CHINO COMPUTER

9V
ON DISPLAY
BOARD

INH

M

CH

SW1
CHANGE

SW1
CHANGE

ABC CND

Fig. 4 (Above) Component overlay for the
main board.

LIGHT MEMORY

Continued from page 20

current is bled out of the device
through a circuit. If the light's fre-
quency does not excite the first layer,
it passes into the second layer, where
it will excite that layer to produce an
electrical current. This current is in
turn bled out of the device through a
second circuit. Thus, this device can
demultiplex light of two frequencies.

When a signal reaches the end of
a circuit, it has to be detected. There
are a number of ways this can be
done, one of the most elegant being
the phototransistor.

In this device, a lightwave is ab-
sorbed by a vertically layered device
consisting of Indium -Phosphide and
Indium -Gallium -Arsenide. As the light
is absorbed in the bottom of the
device electrons are removed and bl-
ed out of the system leaving holes.
These holes then produce current
proportional to the light energy initial-
ly received.

The Practicalities

While the foregoing is interesting in
itself, it can unfortunately be con-
sidered as yet just another piece of
'gee whiz' science. The difficulty fac-

PB2
RESET

+9V VIA SW2
OV

P91
LINES

A C B INH GND CH L M

ANODE  CATHODE

.9V

Fig. 5 Component overlay for the display
board.

X, A XI

-_-%--

IIMONENIMMUOMMINEMENIII

x2.

ing integrated optics researchers is
that they are still in their laboratories
and have as yet not turned over their
devices to the commercial arms of
their corporations or governments. It
is all very well for Japanese resear-
chers to talk of computers run on
lightwaves, but those of us
sometimes misled by scientists'
predictions of the potential of various
technologies may be tempted to joke
about the candlepower of a com-
puter's RAM!

While it would be misleading to
suggest that integrated optics will
have a comparable effect on the

Fig. 8. Photodetector. This in-
tegrated circuit, on an indium
phosphide substrate, detects
light (entering from the bottom)
of two different wavelengths (X,
+ X2) simultaneously. The cir-
cuit separates the signals and
converts them into electrical
form for further processing.

everyday world as the IC, one would
not be wrong to suggest that the
speeds to which we have become ac-
customed in computer technology
will be substantially shortened with
the large scale implementation of in-
tegrated optics.

Furthermore, because integrated
optical devices (like other fiber optic
devices) can operate at wide
temperature and humidity extremes,
and are impervious to environmental
background radiation, the cost of
large-scale computing devices
operating on this technology will
become substantially cheaper.
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Now NRI takesyou inside the
newTRS-80 Model III microcomputer

to train you at home as the
new breed o omputerspecialist!

NRI teams up with Radio Shack
advanced technology to teach
you how to use, program and

service state-of-the-art
microcomputers...

It's no longer enough to be
just a programmer or a technician.
With microcomputers moving
into the fabric of our lives (over
250,000 of the TRS-80 alone have
been sold), interdisciplinary skills
are demanded. And NRI can prepare
you with the first course of its kind,
covering the complete world of the
microcomputer.

Learn At Home
in Your Spare Time

With NRI training, the program-
mer gains practical knowledge of hard-
ware, enabling him to design simpler,

Training includes new TRS-80 Model Ill micro-
computer, 6 -function LCD Beckman multi meter,
and the NRI Discovery Lab with hundreds of
tests and experiments.

(TRS-80 is a trademark of the Radio Shack division of Tandy Corp.)

more effective programs. And, with ad-
vanced programming skills, the techni-
cian can test and debug systems quickly
and easily.

Only NRI gives you both kinds of
training with the convenience of home
study. No classroom pressures, no night

school, no gasoline wasted. You learn

at your convenience, at your own pace.
Yet you're always backed by the NRI

staff and your instructor, answering
questions, giving you guidance, and
available for special help if you need it.

You Get Your Own Computer
to Learn On and Keep
NRI training is hands-on train-

ing, with practical experiments and
demonstrations as the very foundation
of your knowledge. You don't just pro-

gram your computer, you go inside
it...watch how circuits interact... inter-
face with other systems... gain a real
insight into its nature.

You also work with an advanced
liquid crystal display hand-held multi -
meter and the NRI Discovery Lab, per-
forming over 60 separate experiments.
You learn troubleshooting procedures

and gain greater understanding of the
information. Both microcomputer and
equipment come as part of your training
for you to use and keep.

Rush Card
for Free Catalog

Get all the details on this exciting
course in NRI's free, 100 -page catalog.

It shows all equipment, lesson outlines,
and facts on other electronics courses
such as Complete Communications with

CB, TV/Audio and Video, Digital Elec-

tronics, and more. Keep up with the
latest technology as you learn on the
latest model of the world's most
popular computer. If card has been
used, write to:

SchoolsNRI

McGraw-Hill Continuing

Education Center

e. J.: a. 330 Progress Avenue
1.rils Scarborough, Ontario M1P 2Z5
or telephone 416-293-1911

We'll give you tomorrow.

War' wlirlit."ffly-mewarurxsroqww-toginrws.s.4.11l ; 4,41/ap-r....imaArat. .1111.4PrIrKAIM91.114,Ma et, X 411...i 24.11/.041. ar I. igf 4,-n,- mkt 0. VW! 



ORION
Electronic Supplies Inc.

ELECTRONIC DISTRIBUTOR
,nousTRIAL - EDUCATIONAL - COMMERCIAL - HOBBYIST

RCA A:
COSMAC !LI"(

dihorized distributor for RCA. COSM AC VIP

New! VP 111 $ 13
Microcomputer ....
FeatureS
 RCA 1802 Microprocessor

' K Bytes static RAM
Expendable on -board tu 4K
EApaod,ble to 32K Bytes total
 512 (Lyle ROM operating system
 CHIP E interpretive Language co
module I-.-Lguage programmable
 Hexidecimal keypad
 ALPo lone generator

Ingle 5' -you ooeraton

RINSININSCImewellaw Me. for ea-. r

CZ)
9.50

Assembled' and tested.
 Video °LAN to monitor or modulator
 Cassette Interlace -100 Bytes/sec
 Instruction Manual vAth 5 video game
6510-195. schematics. CHIP -8. much more

Ideal fix low-cost control applcalms
Expandabe to lull VIP capatAloty with
VP -I14 K.:
User need oray connect cables lescludedi a
S voil power 50000 end N...

START WITH ORION FOR
A NEW ERA IN THE WORLD

OF ELECTRONICS
We have the most complete selection

of electronic components.
Full line of TTL, CMOS, Linear,

ICs, Computer Interface, Support Chips
and CPUs.

What can you
honestly expect
from an
interactive data
terminal that
costs only $475.95
Well, to begin with, color graphics.
RCA's VP -3301 has unique color -locking circuitry that
gives you sharp, jitter -free color graphics and rainbow -free
characters.
Plus much more: Microprocessor control. Resident and
programmable character set. Reverse video. State-of-the-
art LSI video control. 20 and 40 character formats. RS232C
and 20 mA current loop. Six baud rates. Eight data for-
mats. ASCII encoding. Light -touch flexible -membrane key
switches for reliability and long life. CMOS circuitry and a
spill -proof, dust -proof keyboard for hostile environments.
The VP -3301 can be used with a 525 -line color or
monochrome monitor or a standard TV set through an RF
modulator.'' It serves a wide variety of industrial, educa-
tional, business and individual applications including
communication with time sharing and data base networks
such as those provided by Dow Jones News/Retrieval Ser-
vice, CompuServe and Source.
All this -for the low price of $475.95. And it's made by
RCA.
VP -3501 Videotex Data Terminal
For time sharing applications via telephone. Connects to
standard TV set for display. Built-in 300 baud direct connect
modem, includes: numeric keypad, color graphics, tone and
noise generator, RF and video/audio outputs, expansion in-
terface, resident and user -definable character sets, cursor
control, reverse video, plus many other features. (Includes
connecting cables.)
VP -3303 Interactive Data Terminal (RF & Video/Audio)
General purpose terminal. Similar to the VP -3501. Does not
include modem or numeric keypad. Six switch selectable
baud rates to 19.2k. RS -232C and 20 mA current loop inter-
faces.

INTERACT COMPUTER
16K LEVEL II

No- - Just
-

e-
$ 595.

Sinclair ZX81 Computer
ASSEMBLED $165.00

KK $119.95
The ZX81's advanced
capability.
The ZX81 uses the same fast
microprocessor (Z80A), but in-
corporates a new, more power-
ful 8K BASIC ROM - the
"trained intelligence" of the
computer. This chip works in
decimals, handles logs and
trig, allows you to plot graphs,
and builds up animated
displays. And the ZX81 incor-
porates other operation
refinements - the facility to
load and save named programs
on cassette, or to select a pro-
gram off a cassette through
the keyboard.

New, Improved specification.
'Unique 'one -touch' key word
entry: eliminates a great deal
of tiresome typing. Key words
(PRINT, LIST, RUN, etc.) have
their own single -key entry.
Unique syntax -check and
report codes identify program-
ming errors immediately. 'Full
range of mathematical and
scientific functions accurate

to eight decimal places.
'Graph -drawing and animated -
display facilities. 'Multi-
dimensional string and
numeric arrays.  Up to 26
FOR/NEXT loops.  Randomize
function.  Programmable in
machine code. 'Cassette
LOAD and SAVE with named
programs. '1K -byte RAM ex-
pandable to 16K. *Full editing
facilities. 'Able to drive the
new Sinclair ZX Printer (to be
available shortly).
If you own a ZX80...
The new 8K BASIC ROM as us-
ed in the ZX81 is available as a
drop -in replacement chip.
(Complete with new keyboard
template and operating
manual). With the exception of
animated graphics, all the ad-
vanced features of the ZX81
are now available on your ZX80
- including the ability to drive
the Sinclair ZX Printer.

16K Memory Expansion Kit
(No P.C. Board) $89.95

ZX81Printer

Write for out
flyer on Interact
Computer D

A powerful microcomputer with  lull standard S3 key typewriter
style keyboard and built-in cassette recorder for use in entering
end storing sergeants. Utilizing the versatile Intel 8080A micro
Processor, the Interact computer has 160 of RAM and 21, of ROY
at its disposal. Output is in color on your own TV screen. Sound
is also generated through your TV set and cars COnSost of ex
hiterafinp computer beeps or two full cctaves of music. This is
truly a powerful computer capable of devekming and handling a
variety of peerage, and with available software provides true
educational stimulus (cremates: Star Track, Chess. Concentra
hid. etc.). The Interact computer offers the deal opportunity to
learn BASIC, the most popular computer languege far ...Al busi-
ness and hobbyists. and with the use el the Re page manual. you
learn at your corn pace.

INSTALLATION: Attach to antenna terminals of your color TV
set end plug into 120 VAC wall outlet. Computer includes built
RE modulator. FCC approved and UL and CSA listed.

PROORAIIIING: Most Micro -computers start you oft with an

abbreviated 4It BASIC. and then later you ham to relearn the
more powerful language. Since this computer has 160 of RAM
K start you with Level II Microsoft II BASIC. BASIC is the
most popular Micro-cOmPults language using commands that are
words we are ordinarily used to such as. PRINT, NEW, Gore
Woo r to). END. COLOR. JOY. INPUT. all To help you learn go
{taming we have included en 84 page instruction manual. Mut
 20 page book of peer.. eeampin

Educational and Entertaining
ASCS Itabeen1 Sony encode. 128 -Character A,
alphanumeric keyboard 58 light touch keys 12 use
tined) Selectable -Upper-Ease-0.V

SCII/Naar. Saba,. A,
$109.75,VP-001

Keyboard identical to VP -601
16 key numeric entry keyboard

dad, end, 0,....mpers VP -611 $149.75
cv.eb.6.20: ASCII Sabena so VP -711 Flatribbon. cable. 24 in length for

Img vp.601 VP -61 1 and VP -7 1 1 Includes matching coon.. on bon. end
$27.50

Cab*: ASCII Raba.. Elal ribbon cable. 36 in length pdth mating tonne
nr 00.601 or VP -611 Keyboards Other end is unterminated

V
$27.50P 623

$169.95
Designed exclusively for use with the ZX81 (and ZX80
with 8K basic ROM), the printer offers full
alphanumerics and highly sophisticated graphics.
COPY command prints out exactly what is on screen. At
last you can have a hard copy of your program listing
and results. Printing speed is 50 characters per second,
with 32 characters per line and 9 lines per vertical inch.
Connects to rear of ZX81 - using a stackable connector
so you can use a RAM pack as well. A 65 ft paper roll, in-
structions included. Requires 9 volts, 1.2 amp power
supply (option extra).

RCA PRICE LIST
58 -Key Typewriter Format for Alphanumeric Entry
VP -601 -8-bit parallel output $109.75
VP -606 -Asynchronous serial output 139.75

513 -Key Typewriter Format Plus Separate 16 -Key
Calculator -Type Keypad for Fast Numeric Entry
VP -611 -8-bit parallel output $149.75
VP -616 - Asynchronous serial output 159.87
VP -3301 Video output & built in audio 475.95
VP -3303 - Connects directly to TV set 498.95
VP -3501 - With built in modem & RF modulator 549.95

Hardware
ZX81 Assembled
ZX81 Kit
ZX Printer
64 K -RAM
16K RAM
16K RAM Kit
Power Supply
(forZX81 + 16k memory)

Software

$185.95
149.95
169.95
249.95
169.95
89.95

14.95

Sinclair's new 8K Extended Basic offers features found
only on computers costing three or four times as much.
'Continuous display, including moving graphics. 'Multi-
dimensional string and numerical arrays. 'Math and
scientific functions accurate to 8 decimals. 'Unique one
touch entry of "key words" (i.e. basic and system com-
mands). 'Automatic syntax error detection.  Randomize
function.  Built-in interface for ZX Printer. 'Connects to
standard TV and cassette recorder. 164 page manual
included.  Power supply (9V at 650 ma) optional for
$14.95. '1K of memory is included. 'Easy -to -build.

64K $249
MEMOTECH 64K MEMOPAK
The Memopak is a 64K RAM pack which extends the
memory of the ZX81 by a further 56K. Designed to be in
the price range expected by Sinclair owners. Plugs
directly Into the back of the ZX81 and does not inhibit
the use of the printer or other add-on boards. There Is no
need for additional power supply or cables. The
Memopack together with the ZX81 gives a full 64K,
which is neither switched nor paged, and is directly ad-
dressable. The unit is user transparent, and accepts
such basic commands such as 1ODIM A(9000).
With the Memopak extension the ZX81 is transformed
into a powerful computer, suitable for business, leisure
and educational use, at a fraction of the cost of com-
parable systems.

Machine Language Software

nos Machine Code Assembler. A full specification Z80
assembler. Standard mnenonics are written directly into
your BASIC program. $13.95
ZXDB DisassemblerlDebugger. Perfect complement to
aAs, also provides single' step, string search, block
transfer, hex loader. $13.95

Multlf ile Data
Storage System
Dictator
Constellation
Z),( Chess
Star Trek
Vu-Calc
V iewtext

Books

$39.95
19.95
19.95
29.95
13.95
29.95
19.95

Not only 30 programs for the ZX81 - $16.95
Understanding your ZX81 ROM -23.95
Getting acquainted with your ZX81 - 16.95
The explorers guide to the ZX81 - 16.95
The gateway guide for the ZX81 & ZX80 - 16.95
Mastering machine code on your ZX81 - 24.95
The ZX81 pocketbook - 16.95

Orion Electronic Supplies Inc.
40 Lancaster Street West

Kitchener, Ontario N2H 4S9
(519) 576-9902

Master Charge & Visa, COD, Cheque,
Money Orders accepted. COD's, ship-
ping & insurance extra. Write for our
FREE FLYER.
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Semiconductor
Tester 6

PNPCheck out your semiconduc-
tors with this cunning but sim-
ple project. It's brilliant, even if
we do say so ourselves (and
we do). Design by Rory
Holmes. Development by Tony
Alston.

When you've completed your latest
design, a brilliant project which not
only solves the world energy crisis
but proves that Einstein made a small
mathematical error as well, it can be
very frustrating if you rush to your
junk box and discover that you can't
breadboard the circuit because the
markings have rubbed off your tran-
sistors. To help with this problem
we've come up with our latest design,
a brilliant project which tells you
which lead is which, whether the tran-
sistor is OK, what polarity it is and its
approximate gain. Diodes and LEDs
may also be tested, and for good
measure we've thrown in an op -amp
checker. The world energy crisis
you'll have to figure out for yourself.

Construction

Assembly is straightforward if the
recommended PCB is used. Make
sure to orientate IC1, IC2, D1 and D2
correctly and use sockets for the ICs
to avoid damage by soldering them.
Remember to put the three wire links
on the PCB!

Although there are quite a few
off -board connecting wires, these
should not be a problem if the circuit
diagram, overlay and internal photos
are studied carefully. Only one tran-
sistor test socket is shown on the cir-
cuit diagram but several types can be
wired in parallel (as we did) to accom-
modate various types of transistors.
The TO -5 and TO -18 types were epox-
ied to the front panel, as was the
eight -pin DIP socket for the op -amp
tester. Three insulated test terminals
were also included for testing other
types of transistors, diodes and
LEDs.

TX1 and TX2 are crystal mike in-
serts. Warning; most inserts have one

0-4 ftl,

NIL'N

terminal connected to their case and
as we've used a metal front panel for
this project, TX2 should be insulted
from this panel. Otherwise, TX1 and
TX2 will be common linked and as the
circuit diagram shows that TX1 is
connected to OV, TX2's connection to
IC1, IC2 and C2 will be incorrectly
taken to OV. We got round the pro-
blem when we glued a circular fibre

TO 18

CafirL

washer to one insert before fixing it
to the front panel.

Testing Times

Transistors are plugged into the ap-
propriate socket, and any type may
be tested; NPN, PNP, small signal or
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SEMICONDUCTOR

power. No selection of NPN or PNP is
necessary as this is done
automatically by the tester. When the
push -to -test button is pressed, an in-
termittent tone is produced. The fre-
quency of the tone is proportional to
the gain of the transistor, giving a
rough guide. The LEDs also flash
alternately in time with the pulsing
tone; the LED that is on at the same
time as the tone indicates the polarity
of the transistor. If the transistor has
no gain or is open circuit there will be
no tone, although the LEDs will still

flash. If the transistor has a large
leakage current or is shorted, there
will be a 'two-tone' sound. If the tran-
sistor has been inserted the wrong
way there will be either no tone or a
very high-pitched tone.

Diodes and LEDs may be tested
across the 'C' and `E' terminals. If it is
OK, the LED under test will flash, ac-
companied by an intermittent high-
pitched tone and flashing indicators.
Ordinary diodes require a series
resistor (any old value) and should
then produce an intermittent tone

and flashing LEDs as before; the
coincidence of flashing LED and tone
indicates the anode.

Op -amps are plugged into the IC
socket and no push -switch is re-
quired; power is only applied when
the IC is inserted, and a good IC pro-
duces a continuous tone from the se-
cond insert

PB1
PUSH
TO TEST
TRANSISTOR

-/\./VV\--
RI 470Ie

70'..115

IC1a IC lb

TX1

11 10

iCl<

/7777

IC

LED1
PNP

ICld

82
IMO

TRANSISTOR
UNDER TEST OE
(PNP OR NPNI

LED2
'NPN'

ti J77

POWER RAIL 1

NOTE.
ICI IS 801068
IC2 IS 40118
0182 ARE 1N4148
LED1 & 2 ARE ANY RED LEDS

330n

ICI,

CURRENT
SOURCE

0 v

Fig. 2 Principle of the CCO.

2

Fig. 1 Circuit diagram of the Component
Tester.

Resistors (all 1/4W, 5%)

R1 470k
R2 1 MO
R3 10k
R4 47k
R5 22k

Capacitors

Cl 1u5 25V tantalum
C2 10n disc ceramic
C3 330n polyester

Semiconductors

ICI 40106B
IC2 4011B
D1,2 1N4148
LED1 0.2" red LED
LED2 0.2" green LED

Miscellaneous

PB1 momentary push-button
TX1,2 crystal mike inserts
2 9V batteries and clips; transistor
sockets; IC sockets; case to suit.

TX1

POWER RAIL 2

IC TEST
SOCKET

6 3 2 7 4

0 C3

9V )B? VP)

k LED?

- E (TEST SOCKET)

TX2
PB1

I= +9V IB1 +Vel
R1 G- +0 C1

PB1

B (TEST SOCKET)
C (TEST SOCKET)

E-Ve(B1).
+Ve(l32)

OV

a = ANODE
k = CATHODE

LED1

Fig. 3 Component overlay.
Continued on page 42
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This is the annual ETI reader
survey. We hope you'll take a
minute to fill it out and send it back
to us. With it, we will be better able
to make Electronics Today the best
magazine we can. We'll have a bet-
ter idea of what you'd like to see in
it. We'll be able to tell our adver-
tisers more about you, and they'll
be in a better position to offer you
things you want to buy.

This survey is completely con-
fidential, and we'd prefer that you
don't put your name on it. If you
have any additional comments that
you can't fit in the space provided,
please attach a separate sheet of
paper.

Help us to improve ETI.

A The Magazine

1. Please rate this month's features on a scale of 1 (abysmal)
to 10 (splendid).

Feature Read Not Read Score

30 Years of Canadian TV

Bulletin Boards
Light Memory
Hex Notation
Introduction to I -Ching
Osborne 1 Review
Rogers

High Performance Op Amps
Synthesizer I
I -Ching Computer

Semiconductor Tester
Into Linear IC's

2. Please rate our regular features, also on a scale of 1 to 10

Feature Score Comments

News Digest
Fun of Electronics
Tech Tips
Computing Today
Pulling The Plug

,._,....... .. . ........ . . ..,..,.,..snottilink0"

Read(

3. Please indicate, in order of preference, the types of projects
you'd like to see, with 1 being foremost. Don't use the same
number twice.

-Test equipment
-Games
-Audio
-Automotive
-Music
-Alarms and switches
-Computer
-Photography
-Others (Please specify)

4. Please indicate your interest in the following types of ar-
ticles.

Complex projects
Simple projects
Circuits features
News

Computing
Applications of Electronics
Hi-fi/Audio
Music
Educational
Historical

B Computers
There is a great deal of interest in these things; we'd like to
know more about yours. If you are not interested in computers,
do not be concerned that we have a lot of questions on this: it
does not mean we are planning any shift of emphasis. We
already have (from previous surveys) a lot of data on non -
computing interests.

What do you think of ETI's current coverage of computing?
Too much D About right E More, please

Do you own a computer? Yes  No  Plan to buy
If so, which;

TRS-80 Model II
TRS-80 Model ill
TRS-80 Colour Computer
Apple II
Apple III
E KIM
 PET
CBM
 VIC-20
D ATOM
E Sinclair ZX-80
Sinclair ZX-81
 Multiflex
Heath
 Osbourne

Imsai
Altair
El North Star
 Homebrew
Other (Please Specify)

How many K of RAM are on your system?

If you own a computer, how many people other than
yourself use your computer?

READER SURVEY
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Survey

Do you own
Yes No Plan to buy

51/4 inch disk
8 inch disk 111

Hard disk 0
Matrix printer
Daisy Wheel printer
Modem 0
Expansion RAM

Software

Visi-calc (or similar)
Profile (or similar)
Wordstar (or similar)

Languages/Operating Systems

MBASIC (I nterperter)
CBASIC (Compiler)
PASCAL
FORTH
FORTRAN
CP/M
ASM (or other assembler)

What do you use your computer
propriate)

for? (Check any boxes ap-

El Games
10 Home Finance ect
 Business Use
Word Processing
0 Semi business/Semi personal
Music
O Graphics
0 Engineering
E Terminal
0 Education
 Self -education
Just dabbling

Sources of software

E Self written
O Commercial
 Pirated *
Imported from U.S.
 Exchanged
 From magazines
Other (please specify)

*This is a confidential survey.

C Distribution Information

1. Do you read ETI each month? 0 Yes 10 No
2. If your subscription copy is late,'please indicate the first let-
ter of your postal code (e.g., M for M4H 1B1)
3. If you bought this copy at a newsstand:

i) Was it available at the beginning of the month?
Yes No0 Don't know 

ii) Do you find it hard locating a newsstand that
sells ETI?

Yes No 
4. How many other people read your copy of ETI?
Self only
1 Other person.
2 Other people.
3 Other people.
4 Other people
5 More than 5 other people (please specify)

5. How did you find out about ETI?
0 From a friend
 Saw it on a newsstand
Through promotional literature in the mail
0 Other (please specify)

Please send this form to:

D Reader profile information

Tell us whatever you want us to know.

1. Age
2. Sex Male Female 
3. Level of formal education

 High school
 Community college
 University

4. Do you own any credit cards?
CI Visa 10 Mastercharge 0 American Express DOther

5. What is your annual income"
6. Please rate ETI against other magazines from 1 to 100, with
ETI being an arbitrary 50.

ETI 50

Popular Electronics

Radio Electronics

Elektor

Microcomputing

Byte

Infoage

Sound

dB

Popular Science

Popular Mechanics

Scientific American

Guitar Player

Contemporary Keyboards

Canadian Musician

Popular Photography

Videomania

7. What suggestions do you have for improving ETI

8. What do you like about ETI?

9. What do you dislike about ETI?

Editor
Electronics Today International

Unit 6, 25 Overlea Blvd
Toronto, Ontario

M4H 1B1
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Synthesizer
This month, the beginning of
the ETI Modular Synthesizer
project. . . Switch On some
Bach (or Brahms. . . or the
Grateful Dead. . .) By Steve
Rimmer

WE LOOKED AT several approaches
in designing the ETI synthesizer. All
revolved around the Eu dedicated
synthesizer chips, as these handle all
the tricky bits which otherwise re-
quire legions of trim pots. We even-
tually chose an entirely modular for-
mat as it offers the most flexibility,
and should be able to do the most
stuff. Readers interested primarily in
performance synthesizers should be
able to arrange these modules into
"normalized" switching patterns. (If
you do this, though, you're on your
own; we cannot provide advice or in-
formation on other configurations).

All the modules in our prototype
are built on Hammond steel panels,
most being 4 X 6 inches. The jacks
are all 1/4 inch phone jacks. This
results in a rather large synthesizer,
to be sure, and readers who are after
compactness can probably use mini -
phone jacks, miniature pots and
panels a quarter of the size. However,
our choices have the advantages of
easy wiring, easily available panels
and very durable connectors.

The first module we'll be looking
at is the Voltage Controlled
Oscillator, or VCO. This is the most

Buylines
Most of the parts are pretty easy to
get. A few are real nasty. The VCO
chip is being supplied by Exceltronix,
319 College Street, Toronto, Ontario,
M5T 1S2, as is the TEMPCO resistor.
Buy 'em quick! Once they're gone,
there may or may not be any more,
and Eu does not, at present, have a
regular Canadian distributor.

Exceltronix also sells AP pro-
ducts for the PSU connectors.

We recommend that you assure
that you can get the difficult parts
before you begin construction of this
project. Please don't contact us for
alternate parts sources; if we find
'em, we'll publish 'em, but, if you
don't see 'em, we ain't got 'em. And
that's the truth, pardner.

critical component of a synthesizer,
as any weirdities in its response will
manifest themselves in the intona-
tion of the keyboard. Ours is based
around the Eu2030 chip, which, while
ghastly expensive, is easily worth
whatever it costs. The result is a first
class VCO that's better than most of
the ones found in them newfangled
store-bought systems.

Construction
The VCO is quite easy to get together.
If you want to use our panel layout,
keep in mind that the PWM pot is a
two section concentric deal, or drill
an extra hole for two singles. We
bought a box of H.H. Smith angles to
bolt the boards to the panels; this is
imminently worthwhile.

Stuffing the board should be fair-
ly easy. Do all the usual ritual; make
sure the diodes are in right. Take a lot
of care wiring the panel to the board.
There are a lot of wires, and it's real
easy to get them tangled. We manag-
ed to blow a regulator in the PSU do-
ing this.

The power connects are just
metal pins spaced at a tenth of an
inch. The best trip is to get AP
headers and cut three of them off.
Similarly, the power cables can be
made with AP female headers. Note
that the PSU pins on the various
module boards will not always corres-
pond to the ones on the PSU board,
so the interconnect cables must be
made up carefully. Also, note that the
cables do not have an inherent
polarization, and can be stuck on the
wrong way at either end. . . which
will probably cause the module to fry.
Mark both the PSU and the modules
as to connector positions, and check
everything twice.

Once the module is together,
before the chips are in, power it up
and make sure that the correct polari-
ty and voltage appears at the various
socket pins. If all is well, power down
and plug in the ICs.

Tunes?

With the VCO running, you should be
able to get the appropriate
waveforms out of it on a 'scope. . .

assuming you have a 'scope. If you
feed the outputs into an amplifier
(turned way down), you should get
sounds, probably highly distorted
unless you attenuate the signals
quite a bit. We've yet to get anything
but the intended waveforms out of
this thing, so if you get a tone on all
the jacks, you're laughing.

Touching the control voltage
jacks with your finger should induce
enough hum into the CV input to vary
the pitch of the tone a bit. If this hap-
pens, the CV inputs are cool too.

The 2030 chip handles most of the
oscillating and control voltage processing;
the all-important exponential converter is in
there, assuring thermally stable transistors.

The two dual op amps are simply buf-
fers. The trimmer in the feedback circuit of
the CV input pot allows its gain to be
varied. The trimmer associated with the
triangle buffer permits its offset to be ad-
justed to place the triangle waveform in the
centre of its swing.

The sine shaper consists of a CA3080
OTA used as a level shifter and clipper and
a buffer with some high frequency limiting
to remove the upper harmonics of the clip-
ped triangle. This results in a pretty fair ap-
proximation of a sine wave.
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SYNTHESIZER

It isn't really worthwhile ad-
justing the volts per octave and the
high frequency trim pots at this point,
as it becomes much easier once
you've got a working keyboard. . .

this to come, probably next month.
However, the waveform controls can
be twiddled now.

Getting the waveforms perfect
will entail the use of a 'scope,
although, as it goes, if you can't hear
your error it's probably good enough,
and un-scoped souls may get by tun-
ing by ear.

-uTaim.54
Resistors

R1

R2
R3
R4
R5,17,18,35
R6
R7
R8
R9
R10

R11
R12
R13
R14
R15
R16
R19,20
R21,22,30,33
34,37
R23
R24
R25,38
R26,31,32
R27
R28,29
R36
R 40-45

2K2
257K 1%
10M
100K 1%
100K
47K
90K9 %
20K TRIM POT*
54K9 %
1K0 3600 ppm TEMPCO
(see buylines)
121R 1%
470K
2M2
1M5
10K TRIM POT*
150K
22K
1K

15K
7K5
47K
100K TRIM POT*
10K
20K
25K
100K POT

Capacitors

C1,4,5
C2
C3
C6
C7,8

1000 pf
100 pf
.1 uf
22 pf
.5 uf

Semiconductors

D1,2
IC1
IC2,3
IC4
IC5

1N914
2030 (see buylines)
LF353
CA3080E
LM307

Miscellaneous

Hammond panel 1431-8 Angle brackets
H.H. Smith 1446
1/4 phone jacks (5)
PSU Pins
*The PCB is designed for trimmers
with a TO -5 package style, e.g. Bournes
3329

00
00
00
00

11:8

O 1114:11

First, adjust the triangle for sym-
metry. This will be the point between
clipping (or going spikey) on both the
top and bottom of the waveform.
Next, do the second harmonic trim of
the sine wave. This will entail having
the third harmonic trimmer up most
of the way, which will cause the 3080
to clip. Adjust the second harmic
trimmer for symmetrical clipping,
then back off the third harmonic trim-
mer 'til the waveform is at its max-
imum amplitude before clipping. The
sine wave has about three percent
THD when it's properly set up, which

is fairly meaningless for a single
tone. If you need a purer tone (assum-
ing you can tell the difference), you
can run it through a VCF.

Obviously, aside from frequency
sweeps and suchlike, you can't do
much with an unadorned VCO. You
may, however, want to take the time
'til the next month to build a couple
more. Three of them makes for a fairly
powerful instrument, and provides for
a lot of chorusing and polyphonic
stuff once you get some bits to do all
this with.
NOTE:
The PSU Module will show up next month.
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D

R2 257K 1%

R3 10M R790K9 1%C >--kAAA/-
R4 100K 1%

B

R5 100K
A >,,AAA,-

R13
2M2

C3
.1 of

F >ThAAA/-I
R14
1M5

R16
150K R18 100K

1-1 >AAA,"
R17
100K 5

Fig. 2 Circuit of the VCO.

C1
1000pf

II

R1
2K2

R8 20K VOLT/OCT
R9
54K9
1%

12

R10
1K0

3600 PPM
TEMPCO

R11

121R
1%

R15 10K
HIGH. FRED.
TRIM

10

IC1

R19
22K

J-
-L- C7 .5uf

0 +12

.5uf

R21 1K
K

R22 1K

R27
10K R28 R29

20K 20K

R24
7K5

C4
1

I1000pf
15

-1,- C5
2 1000pf

14

NOTE
IC1 = 2030
IC2,3 = LF353
IC4 = CA3080E
105 = LM307

R30
1K

R26 TR!

100K srm
3RD HARM TRIM

R32
100K
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TRIM
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100K 25K
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Continued from page 34
SEMICONDUCTOR

W IT WORKS

The op -amp tester and transistor tester are
completely separate circuits; we shall deal
with the transistor tester first. IC la, a
Schmitt trigger inverter, forms a low fre-
quency square wave oscillator with a period
(determined by R1 and Cl) of about 1 se-
cond. This square wave is used to switch the
polarity of the 'power rails' (labelled 1 and
2 in the diagram) of the test transistor and
its associated oscillator circuitry.

IC1b is used to buffer the square wave,
and its output (on pin 6) is used to drive
'power rail 2'. This switching signal from
IC1b is also fed to the input of IC lc, which
inverts it and drives 'power rail 1'. Thus for
half a second in each cycle rail 1 will be
positive (high) and rail 2 (low); for the other
half second rail 1 goes negative and rail 2
positive. Each power rail drives an LED
(LEDs 1 and 2) via inverter gates ICId and
IC2d, such that an LED will be illuminated
if its associated power rail is at 0 V. These
LEDs will therefore flash alternately when
the circuit is operating, providing an indica-
tion of the state of the power rails.

The oscillator circuit that is connected
across these power rails is essentially the
simple current -controlled oscillator shown
in Fig. 2, but with some adaptations to
enable it to work with either supply polari-
ty. The oscillator of Fig. 2 works as
follows. Assume C is initially discharged,
so that the input to the Schmitt inverter is
low; the output is thus high and the diode,
being reverse biased, is effectively out of
circuit. Capacitor C will now begin charg-
ing up from the current source and the in-
put voltage to the Schmitt will be increas-

ing. When the input passes the Schmitt
threshold the inverter output will switch
low; the diode is now forward biased and
will rapidly discharge the capacitor. The
process then repeats, producing a square
wave output from the inverter with a fre-
quency that is proportional to C and the
current from the souce. The bigger the cur-
rent from the source, the faster C will
charge and the higher the frequency will be.

The current source in our actual sircuit
is provided by the transistor under test, R2
supplies a small base current to the tran-
sistor, and the current flowing from the
emitter will be proportional to the gain of
the transistor. If the transistor is PNP it will
only supply current to the CCO (current -
controlled oscillator) when power rail 1 is
negative with respect to power rail 2.
Similarly, power rail I must be positive for
the oscillator to function if the transistor is
NPN. Thus the CCO will produce an inter-
mittent frequency for either transistor
polarity (assuming the transistor is a good
one) with a frequency roughly proportional
to the gain. If the frequency is audible when
LED1 is on, the transistor is PNP, and if
LED2 and the tone coincide then it is NPN.

Going back to the oscillator of Fig. 2,
we see that if the oscillator is to work when
the supply connections are reversed, then
the diode polarity must also be reversed. In
our circuit this is achieved by using two
diodes, DI and D2. When power rail 1 is at
OV, and NAND gate IC2b will be disabled
and its output (pin 11) will be high. This
output is inverted by IC2c, thus reverse
biasing D2 which is now effectively out of

circuit. At the same time power rail 2 will he
high, enabling NAND gate IC2a whose out-
put (pin 4) will follow the logic level on the
output of the Schmitt trigger ICle via IC1f.
Thus when ICle goes low during an oscilla-
tion cycle, the cathode of DI will also go
low, forward biasing the diode and
discharging C2 for the next cycle.

When the voltage on the two power
rails is reversed a similar action occurs, but
with DI switched out of circuit and D2 pro-
viding the discharge path. The intermittent
square wave produced at the output of IClf
is fed to crystal transducer TX2 which gives
an audible note.

If an LED or diode is connect between
the C and E terminals of the test scoket, it
appears to be a large -value current source in
one direction only. Hence the circuit reacts
as if a high -gain transistor were in circuit,
and polarity is indicated as before.

The op -amp under test is configured as
a simple RC relaxation oscillator. When the
op -amp is plugged in, assume that its out-
put (pin 6) is high (positive saturation).
Then C3 will begin charging up to + 9V
-through R3 with a time constant C3.R3.
When the voltage on C3 reaches one-third
of the positive supply (this fraction is set by
R4 and R5), the op -amp output will switch
low, with R4 and R5 providing positive
feedback for Schmitt trigger action. C3 will
then discharge towards -9V, until the op -
amp switches back to positive saturation.
This cycle repeats indefinitely, producing a
square wave at the op -amp output which is
fed to transducer TX1. This produces an
audible note if the op -amp is good. Gil

UNIVERSAL OSCILLOSCOPE
PROBE

Dual Switchable x1 and x10 Attenuation Factor
*DC to 150 MHz BANDWIDTH x10 POSITION
*DC to 10 MHz BANDWIDTH xl POSITION

MODEL

(Competitive probes sell
for more than 5150)

ONLY 55.50
KEY PROBE FEATU
*150 MHz bandwidth
*Replaceable sharp pin tip
*Break resistant center conductor
*Wide compensation rare
*Ground refer- ated at tip

-flOOK, IC
43÷1 ADAPTOR, IN

SULATING TIP and TRIMMER
TOOL

ORDER YOURS TODAY!
Same day shipping from stock

NOTE: Cheque or money order must accompany each
order except where prior credit approval received.
Postage and handling included in price.

Circle No.8 on Reader Service Card.
ELECTRONICS

LIMITED

980 Alness St.,
Unit 35,
Downsview, Ontario
Canada 416-661.5585,
M3J 2S2

FUJITECH AUDIO KITS

LATEST AUDIO TECHNOLOGY
FROM JAPAN

Model A501 Power Amp
 Pure Class A 25W + 25W
 Switchable to Class AB 100W + 100W
' Switchable to Bridge Class A 100W mono
' Switchable to Bridge Class AB 300W mono
' Frequency Response 5-200KHz (-1dB)

Signal -to -Noise Ratio 120dB
 Non-magnetic Chassis
 "Out -board" comprehensive protection

circuitry
 DC circuitry with limited use of NFB
' High Efficiency Fluid Convection Cooling
 THD under 0.007%

KIT ONLY
SPECIAL $299.00

Model A502 DC Stereo Control Center
Direct DC coupling from Input to Output

 DC servo circuitry
- Cascade FET Input In all stages

Separate Moving Coil RIAA amplifier
Distortion below 0.005% (3V)

 Max Output 15V
Frequency Response 20Hz-20KHz ±0.2 dB

 Maximum Phono Input
MC = 16mv RMS (1KHz)
MM = 270mv RMS (1KHz)

Built-in Headphone amplifier KIT ONLY
' Relay Output Muting S349.00

To order send certified cheque, money order send
$5.00 for each assembly manual refundable with
order. 15% shipping & handling for
FUJITECH KIT

Ontario residents please add 7% P.S.T.

KITSTRONIC INTERNATIONAL
Box 577, Stn. J. Toronto

Ontario. M4K 4Z2
Circle No.14 on Reader Service Card.
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2.73 7415375N .89

.96 7410377N 1 75

.96 74153780 1.38
.96 74153900 2.01

2.08 74153930 2.01
.58 74151170 1.24

1.66 741562461 2.35
61 14106700 1 75

2 74

74000
740IN
7402N
74030
740451
74050
740661
7407N
74085

740964
74105
74110
7412N
74130
74140
7416N

.29 74170

.35 74200
35 74210
35 74250
35 7426N
35 74280
50 74300
50 74325
35 7433N
.37 74380
.35 1442N
.50 70455
.44 744614
.54 7447N
.58 7451N
.50 74735

TTL 74 SERIES
50 FffR
35 74755
58 74755
44 74835
44 74855
58 74860
35 74890
49 7490N
54 7492N
50 7493N
.54 74960

1 23 719761
1.17 741070
1.17 74I095

35 74116N
50 741210

50 74123N .72 74173N 1.17
54 74125N .72 741740 91
50 74178N .82 741755 91
72 7413244 .32 74193N 1.00
82 741459 .96 74195N 75
.49 741500 1.66 74221N 1 23

2.63 741510 .75 74276N 1.52
.50 74153N .67 74279N 89
.54 74154N 1.66 74283N 1.54
.54 741555 .75 74365N 78
.75 74157N .75 743666 7B

2.36 74159N 2.15 743670 78
.54 74161N .96 74368N 78
.54 741635 .96 743900 1.75

1.10 741649 .96 74393N 2.15
54 741665 96

CMOS
- CD4000 SERIES -

OVER 2 MILLION IN UNITS IN STOCK!
PLASTIC AND CERAMIC AVAILABLE

CHECK ACTIVE'S JULY AD FOR PRICES
WE WON'T BE UNDERSOLD.

LINEAR IC'S
301881 1.30 33981 .67 74186 71
301811 .48 348PC 1.39 74110 35
307TC .90 358TC .69 74780 70
3081C .83 38080 1.95 1458TC 50
3098C 1.89 3931C .69 148880 90
310TC 3.49 55510 .31 1489480 90 5076489N 10.35
31701 3.63 55681 .95 220780 4.47 50761894N 7.41
31711C 2.23 56711 1.25 224080 1.95 U10200340 1.11
3181C 1.95 72386 .63 308186 1 53 XR21OCN 5.73
3231C 6.30 733PC 1.11 3086PC 83 002206CP 5.73
32480 67 KC = T03, UC = TO220, HC = T05

TC = 8 PIN MINI DIP, N/PC = DUAL IN LINE

390080 83
4136PC 1 23
451C 62
N851826N 1.53
SN76477N 3.85

ACTIVE COMPONENTS IS A DIVISION OF FUTURE
ELECTRONICS, ONE OF THE WORLD'S LARGEST

FRANCHISED DISTRIBUTORS. WE ARE THE SOURCE,
THE UNIQUE SUPPLIER OF FACTORY FRESH, TOP

QUALITY CURRENT PRODUCTION MATERIAL.
OVER $40 MILLION IN STOCK.

TO92
TRANSISTOR

SPECIALS
20370237(1 17 AN,5412 32 M,SA70 27
203903.3906 20 mP5413 .24 MP5492 31
254058-4062.35 MPSAI4 .31 P022224 18
704123.4126.17 MP5420 .22 P629070 18
204400-440311 MPSA42 35 11591 39
204410 .22 MP5443 35 11592 39
205086.5089.22 MPS/65 27 11593 45
255550 5551 25 MPSAS6 32 11596 45
MPSA05 21 5115813 29 11597 45

21 511,51.25 34 71598 34

-JFETS-
SPECIAL

290091 122 255,1.' 6.30
204093 1.15 3176 83
2N4220 2.09 3204 B7
204340 1.11 3232 81
2N4391 1.15 3300 91
704392 1.08 1310 105
2044164 2.52 3500 1 34
2046574 1.15 J502 1 39
2548614 1 25 .1506 1 39

59 1. 1 05
67

PLASTIC
POWER

TRANSISTORS
1111191 .69 1 7107 39
111300 70 . ;.7112 01
718311 70 '. - ' ',7715 78
11P32C .

04
117331 1 36  qs.122 06
TiP31C 1 39 -P127 15
107351 2 65 117102 67
717360 2 76 1(7146 51
TiP41C 95 117147 01
TiP42C 1 02 TIPI61 05
11750 1 15 119620 16

1754 3 42 11P2955 29
-17102 1 37 11P3055 05

SPECIAL
POWER SCHOTTKY

DIODES
SD41 Anids 45 Volts 8.33
SD51 - 50 Amps 45 Volls 11.05

VOLTAGE REGULATORS
Amp Positive

78,,8CC Sorrel 110 31
78x0UC Series 1102201

1 Amp Negative
79X0KC Series (T0.31

790000 Series (TO 2201

808113510 80113910 5 6 8 12 15 18 24

5 Amp Positive
7800550 Vol, 110 11 9.89
781112SC I: volt, 110 31 11.29

789051 401,1301e III 3 9 19

10 Amp Positive
7.8P055C 5 Volts

1 69
96

2 20
1 11

73 95

BIFETS
TL061CP
TL062CP
TL071CP
TL072CP
TL074CN
TL081CP
TL082CP
TL084CN
TL084ACN
TL431CLP
114970F ti

1.11
1.81

.95
1.39
2.51

.83
1.39
2.37
4.17
1.53
4 17

SPECIAL!!!
WHILE SUPPLIES LAST
1/2 AMP (Moss probably higher)

10220
Positive Voltage Regulators
5V .44 12V .44
6V .39 15V 44

MICRO COMPUTER
SUPPORT CENTER

STATIC RAM'S
P2016-20 InI) ,/K K di 10055 ,'4 DIN 13.50
P2101-25 1K (256 x 4) 250NS 22 PIN 3.89

P2102-250 1K (1K x 1) 25ONS 16 PIN Law Power 2.09

P2111-25 1K (256 x 4) 25ONS 18 PIN 3.89
P2112-25 1K (256 x 4) 250NS 16 PIN 3.99
P2114 -20L 4K (1K x 4) 200NS 18 PIN Low Power 3.25
P2114 -30L 4K (1K x 4) 300NS 18 PIN Low Power 3.10
C2149-045 4K (1K x 4) 45NS 18 PIN 12.95
C2167-070 16K (16K x 1) 7ONS 20 PIN 27.95
P5101 -45L 1K (256 x 4) 450NS 22 PIN (CMOS) Low Power 4.95
P5516-250 16K (2K x 8) 250NS 24 PIN (CMOS) Low Power 21.95

P6116-15 16K (2K x 8) 15ONS 24 PIN (CMOS) 24.95
P6116-20 16K (2K x 8) 200NS 24 PIN (CMOS) 22.50
P6514-20 4K (1K x 4) 200NS 18 PIN (CMOS) 6.95
P6514-45 4K (1K x 4) 450NS 18 PIN (CMOS) 5.95

DYNAMIC RAM'S
P4050-30 4K ( 4K x 1) 300 NS 18 PIN 4.25
P4060-30 4K ( 4K x 1) 300 NS 22 PIN 4.25
P4116-20 16K (16K x 1) 200 NS 16 PIN 2.35
P4116-25 16K (16K x 1) 250 NS 16 PIN 2.20
P4164-15 64K (64K x 1) 150 NS 16 PIN SPECIAL 13.95
P4164-20 64K (64K x 11 200 NS 16 PIN 13.95

EPROM'S
C2708-45 8K (1K x 8) 45ONS 24 PIN

C2716 / 16K (2K x 8) 45ONS 24 PIN
TM 52516 Single 5 Volt Supply, Intel Pin Out

TMS2716 16K (2K x 8) 450NS 24 PIN
3 Power Supply. T I Pin Out

C2532 32K (2K, x 8) 450NS 24 PN
T I Pin Out

C2732 32K (4K 8 8) 450NS
Intel Pin Out

C2564 64K (8K x 8) 450NS
T I Pin Out

C2764 64K (8K x 8) 450NS
Intel Pin Out

24 PIN

24 PIN
VERY SPECIAL

24 PIN
VERY SPECIAL

C17020 2K (256 x 81 14U S 24 PIN

BIPOLAR PROM'S
6330/82523

6331/825123
93417/825126

93427/825129
93436/825130

93446/825131
93448/825141

93453/825137

93451/8251E1

24581/825185
285166/825191

32 x 8

32 x 8

. 256 x 4

256x 4
512 x 4

512 x 4

512 x 8
1024 x 4

1024 2 8

2048 x 4

2048 x 8

Open Collector

Instate

Open Collector

Instate
Open Collector

Instate
Instate
Instate
Instate
Instate
Instate

16 PIN

16 PIN

16 PIN

16 PIN

16 PIN

16 PIN

24 PIN

18 PIN

24 PIN

18 PIN

24 PIN

6.95

5.75

11.95

12.70

12.70

38.95

34.95

11.95

2.80

2.80

3.50

3.50

5.50

5.50

9.95

9.95

17.50

17.50

28.50
EPROM PROM and PAL Programming Services Available

Guaranteed 24 Hour Turnaround Time
Please inOlude Truth Table or Master PROM wan your order

MICROPROCESSOR
CHIP SETS

6500 8080
FAMILY

6502 CPU

6504 CPU

6505 CPU

6520
6522

6532
6551

8.25
8.50
8.50
6.65

8.95
12.95
13.75

6800
FAMILY

6800 CPU 6.50
6802 CPU

6808 CPU
6809 CPU
6810

6821

6840

6845

9.85
9.70

20.75
2.95
2.95

15.25
17.99

6852
6850

6.85
3.75 Crystals

68000 (6 M1-1?) 99.95 Standard Frequencies and Packages
6800018 11521 129.00 1 ihru 12 MHZ only $6.95 ea

FAMILY
8035 7 75
8039 11.25
8080 5.65
8085 8.45
8086 (5 MHZ) 69.95
8155 10.70
8212 2.79
8214 4.50
8216 2.39
8224 3.40
8226 2.85
8228 4.99
8251

6253

8255
8257
8259A

8279
8282
8283
8284
8286
8287
8288
8748

8.95
6.55
8.45
8.99

11.75

8.95
8.95
8.95
8.95
8.95

18.95
32.50
25.956.45 8755

Siemens
Floppy Disc Drives

705 100-515 1)4 I Singled 54180 515.00
FDD 100-8 I Singled Sided 698.00

Microprocessor Quartz

-SPECIAL OFFER -S

111

--v.-7- THE SIMPLE SOLUTION
. TO I.C. SELECTION

1982 I.C. MASTER
Every individual order totalling $150.00
or more entitles you to purchase the
deluxe two volume 1982 I.C. Master
4134.95 value - Active's Regular
Special Price 509.001 - $75.00DON'T MISS OUT
'it you work with electronics you
should', t be without !WI!

OPTOELECTRONICS
L.E.O. Lamps

1E0 209 T-1 3me01 Red 14

LED 211 T -I 34nm Green 27
LED 212 T-1 3mrn Yellow 20
LED 220 1-1.3/4 5rnm Red 16

LED 222 1-13/1 5mIn Green 27
LED 224 1-1 3/4 5mm Yellow 21

CRPIAY4
END 357 80
ENO 500/111. 322 IN& 1 65
END 507/711 3214 1 65
DL 707/WAN 72 1 05
DL 1416 taiM
(1 Dtgn 16 Segment Alpha 50- 35 95
DI. 2416
(4 Digo f7 Segment Aipiu Num 19 70

Iselators
ILO 74 1.99 TIL III .71
ILO 74 3.80 4N 26 .71
II.C1 6 2.60 40 33 95
MCT 2 72

Refer to our previous
JULY ad for other devices

not listed here.

Active is your one stop
source for the widest
variety of electronic

components. Contact us
for devices not listed and

for volume quotes.

Unless superceded next
month, the prices will

remain valid for 60 days.

PRESSURE -SENSITIVE P.C. DRAFTING AIDS
Make professional P.C. artwork using

BeeCO by Bishop Graphics Inc.

Artwork tape. donut pads, 'TO' style patterns, dip patterns
cut pads. multi -purpose pre -spaced pads. insertion type connector

patterns and much more EACH ONLY $1.99

FLAT RIBBON CABLE
GREY RAINBOW

55/FT 341000 1 35/Ft. 141050 79/FT 34 CON0 1 93/FT
63/FT 40 COND 1.59/FT. 16 COND 19/FT 40 COND 2.25/FT

1 03/FT 50 COND 1 98/FT 25 COND 1 25/FT 50 CONS 213/F1
Minimum 10 ft.per cable

RESISTOR NETWORKS
SINGLE -IN -LINE DUAL -IN -LINE
4306R-3 OR 5 RESISTORS 6 PINS .85 4(749-7 OP 13 RESISTORS 14 PINS 99
4308R-4 OR 7 RESISTORS 8 PINS 99 41160-8 09 15 RESISTORS 16 PINS 1.06
43109-5 OR 9 RESISTORS 10 PINS 1.09
Avaolawe values from 33 Ohms to 220 000 Ohms
Specify 130 no and no II 1e5,510, a40 value f0101151 with y00r Order

BECKMAN
BOURNS

5% CARBON FILM RESISTORS
Available stock on all 5% standard values between 1 OHM

and 9.1 MEG OHM. Mulliples of 200 pcs. per value
1/4 WATT
Below 1000 pieces
1000 pieces and more

1/2 WATT
Below '000 pieces
1000 peces and more

DWI

.07 ea

.05 ea

.09 ea

.07 ea

ALUMINUM ELECTROLYTICS
AXIALS RADIALS

1005- IMP
638 2 208

28
28

'08 10000
259 10008

28
33

. . 21

21
630 4 708 30 ,.3V 100MF 50 16V 239, 71
25V IOMF 28 400 220M8 56 256 47M1 27
40V IOMF 27 63V 220MF 90 16V 100118 22
639 IOMF
25V 22118

32
28

160 470Mf
409 470MF

50
99

638 10091
25V 47048

33
47

1008 3301f
25V 47M1

28
32

'00847098
.'"V 100001

1 70
99

63V 47001
40V 100060

66
61

310 I'M, 3/ -0 4'3,411 2 65 i-o. 7,'o0m, 1 15

MONOLITHIC CERAMIC CAPACITORS
50V AND 100V

24
24

21

1 40
43
44
32

26
26
30
44

INTRODUCTORY OFFER
EDGE CARD CONNECTORS

Nee et Pet Num 0 Pm
107 006507 104 0 1 95 301024 500 20. 34 3 25
III 010-501.102 10 2.49 307.030-500-202 30 3 75
107 012-500-202
,07 015-501-102

12
15

2.19
3.05

307.036-501-178
307-044.500-202

36 7 65
44 4 85

1117 018-521.102
317 020-500.202

18
20

3.49
2.93

307-056-500-202
307.077-520-202

56 6 45
72 8 29

11 027 701 102 22 3.97 307 086 500.7/7 96 9 75

411.1111t
156 x 200 LEAD SPACING

WRITE FOR YOUR FREE ACTIVE CATALOG TODAY
MINIMUM MAIL ORDER 510 00
POSTAGE AND HANDLING COMPONENTS 53 75
POSTAGE AND HANDLING I C MASTER 86 75

PRICES ARE IN CDN. FUNDS. F 0 B CANADA
Federal Sales Tax Incl.
Prouincral Sales Tax Estre

FORWARD MAIL ORDERS
MONTREAL TELEX NO 05123554 TO MONTREAL STORETWX NO 6104213251

5651 FERRIER ST.
MONTREAL. QUEBEC
HOP 1811
Tel.: (514) 731-7441

BAXTER CENTER
1050 BAXTER ROAD
OTTAWA. ONTARIO
K2C 3P2
Tel.' 161 31 820.9471

4800 DUFFERIN ST.
DOWNSVIEW. ONTARIO
M3H 559
Tel Him 64e ii15

LARGE INVENTORY AT ALL LOCATIONS

STORE HOURS
Monday lo Thursday 900 an, - 6'.00 Pm
Friday 9'00 am - 9.00 Coe
Saturday 9:00 am - 5'.30 Pm

5839 MacLE00 TRAIL S
UNIT 109
CALGARY. ALBERTA
T214 039
1e1 (4031 259 6437

VISA AND
MASTER CHARGE
ACCEPTED

3070 KINGSWAY
VANCOUVER. BC
VSR Sal
Tal. 16041438-3321

ore'41- only saarl
Circle No.2 on Reader Service Card.

A DIVISION OF FUTURE ELECTRONICS



Computer
Bulletin B
The unseen world of the com-
puter BBS is full of untold
wonders, exotic locals. . .

and busy signals from far
away. The 300 baud saga, by
Steve Rimmer.

THREE IN THE MORNING is one of
the ideal moments to get on a bulletin
board system. A bit bleary, perhaps,
but the systems usually aren't too
crowded, and the time restrictions
aren't as tight. The long distance
rates are real low, and, if nothing
else, no one will interupt your data by
picking up the phone to call for a piz-
za. These are the concerns of a BBS
junkie.

Bulletin board systems, these
here BBS's, are a rather anonymous
aspect of the computer
revolution. . . not widely known of,
they wait, dormant and breathing
softly, at the ends of over two hun-
dred phone lines across North
America. They can be accessed by
anyone with a terminal, and they get
into a hitherto unexplored aspect of
computers. . . communication. Of-
fering message exchanges, news and
equipment information, movie and
record reviews, software exchanges,
classified ads and, of course, direc-
tories of other boards, these
mysterious phone numbers are just
waiting, chuckling to themselves, for
your call. Except when they're busy
(which is frequent).

To begin, type a carriage return.

Menu

To get on a bulletin board, the
minimum hardware required is a ter-
minal and a modem of some kind. The
terminal need not be anything
elaborate for basic interactive com-
munication: 300 baud is cool, and you
don't even need lower case. Printing
terminals, like Whisperwriter or the
Silent 700 are okay too, although
you'll eat a lot of paper. The modem
can be either a direct connect or ac-
coustic coupler type.

Some aspects of bulletin board

use, such as getting software sent to
your system from the board, entail
more complex toys, i.e., usually a pro-
per computer with a communications
interface of some kind. Many poten-
tial BBS users will be up for doing
this trip at the onset, as, for most
souls, a computer is more easily
come by than a terminal.

The modem used can be a really
uncomplicated one; originate only is
fine.

This stuff all up and
working. . . notice how we deftly
skipped over that little detail. . .

one is now ready to access a BBS.
Refering to table 1, you will find a list
of bulletin board system numbers
which are currently active. Some of
these, like THUG, for instance, are
run by companies which use their
phone lines for human communica-
tion by day, so the boards are only up
at night. Others, like RCP/M, are on 24
hours a day, except for infrequent
down time for repairs or modifica-
tions. Dialing an operating board, pro-
viding someone else hasn't done so a
few minutes before you, thus pro-
viding you with a busy signal, will pro-

duce one or two normal rings, follow-
ed by a click and a whine. When you
hear the whine either activate your
modem or stick the headset in the ac-
coustic coupler, as is appropriate. At
this point, you're ready to rock.

The first thing to do is to hit a
return. . . some systems prompt
you to do this. The board will then
sign on, telling you what it is, and
usually hit you with some stuff to
read. Somewhere along the line it'll
ask your name and location, which it
will compare to a user log. If you are
new to the system, it'll either give you
some introductory dogma or lay a
questionaire on you. However, even-
tually you'll get to the point wherein
you are offered a menu of options and
a prompt.

There are three or four variations
on the initial menu, depending upon
the system you're on and who wrote
its software. Usually, though, you will
get a list of commands or a string of
letters to choose from. If you get a str-
ing of letters, these being command
codes, a "?" will bring up a command
menu.

The functions of the commands

B.B.S.'s in the Toronto dialing area

Needs Password to use)

APple-Can B.B.S..(24) 781-1796

M & W - A.B.B.S..(9P-9A) Pending

Conn.- North York..(6P-9A) 667-9981

Conn.- Willowdale..(24)....*226-9260

Heath RCP/M..(6P-9A) 273-3011

Mississauga RCP/) ..(24) 826-5394

PSI-WordPro B.3.S..(7P-9A) 624-5431

Pet Users GrouP..(8P-9A) i021-2625

Atari..(24) *535-7'501

110 Baud OF Test..(24) 966-3994

U/D 0443/82

Table 1. Some normal BBS numbers,

LOCATION TYPE A/C NUMBER

4:ta.,(338S' 423-462-6E54

Georgetov, 4 j,-377-0933

7,am2iton, Onz.,,acett) 416-355-6620

Ottawa, Ont., 6'3-725-2243

Sorry, 3.C.,(Pa's-80) 604-591-6975

Tnunoer Bay, Ont., 807-345-7:99

Vancouver, B.C.,(ABBS) 604-437-7001

Whalley, B.C.,(RCPM) 604-584-2543

as scarfed from AppleCan.

W/D 02/20/82

44-AUGUST-1982-ETI



are determined by what the board will
do, and this varies somewhat. Boards
may be run by individuals, computer
stores, computer companies, com-
puter user groups, special interest
groups and, as we'll get to, electronic
perverts. As such, their board applica-
tions aren't all the same. However,
cental to all BBS is is the message
board. . . we'll look at this first.

Messages on a message board
can be deposited there by any user,
and there after looked at by any other
user or only by the addressee or only
by those knowing the password.
Messages can also be left for the
board's management, called the
SYSOP. If you leave a message, the
board will ask you its subject, who
it's going to (type ALL if it's for
general viewing) and a password. . .

a RETURN will bypass this. From
here on, you've usually got sixteen
lines of sixty three or sixty four
characters to play with.

The exact syntax of messages
varies. CBM based boards use a soft-
ware package written by Steve
Punter, who also wrote Wordpro, the

N. HOLLYWOOD GB8S (213) 980-6743

THE GREEN MACHINE (305) 965-4388

THE MATCHMAKER 44 (213) 704-9819

COMMUNIQUE - (TRS) (201) 992-4847

CB8S/LAM8DA BERKELEY (415) 658-2919

<<<KINKY KUMPUTERM (415) 647-9524

'MIDWES7 UNDERGROUND' (314) 227-4312

fHORNYt MESSAGE SYSTEM (4:5) 845-2079

DIAL -YOUR -MATCH (MIXED) (213) 842-3322

Table 2. Some perverted BBS numbers, as
scarfed from Micro -Smut.

CBM word processor. As such, they
are heavily into text formatting, and
do automatic line ending and left and
right margin justification right there
on your screen. RCP/M lets you type
merrily away and informs you when
you've exceeded your line length, and
prints out the truncated line. Several
other systems just bounce you down
to the next line, with or without
automatic ending. In all cases,
though, the completed message can
be edited (or scrapped, if you want)
before putting it on the disk.

The messages on a board are
numbered, although there are usually
many blanks. Thus, it's common to
find sixty or eighty messages, but
have them start at number 1200. Most
boards will notify you, upon logging
on, if you have any messages waiting.
However, you can also use the (S)
command to scan through all the
messages looking for subjects of in-

terest. Some boards use (Q) for this
function. Boards using the
Connection -80 software permit each
message to be "marked" as you scan,
such that, after having a scan, the
system can automatically bring up
the complete text of just the marked
messages. With other systems, you
can write down the numbers of the in-
teresting sounding messages and br-
ing them up, post scan, with the (R)
command.

It is considered good BBS eti-
quette, along with typing with your lit-
tle finger sticking out, to delete any
messages addressed to you after
you've read them. The (D) function
tells the SYSOP that you're finished
with the message in question, and
that it can be killed.

Variations

Most boards are based around
specific systems. For example, TPUG
is CBM, Connection -80 is TRS-80,
THUG is Heath, AppleCan is Apple (I
guess that's obvious) and RCP/M is

* Switcling Conferences Please Standby 4

FOR SALE Conference

There are 24 items in this Conference

Last item enterec on: 06/17/82

Quick Scan of most recent items:

Ms9 429 SuD.:.: PAPER TIGER FOR SALE

Date: 06/10/82

Ms9 030 SubJ.: B.P.I. General Ledger Syste

Date: 06/10/82

Msg 431 SubJ.: SALE

Date: 06/11/82

Ms9 434 Subj.: game software for sale

Date: 06/12/82

Msg 435 Subj.: software for sale

Date: 06/16/82

Msg 437 Subj.: 2 GAMES FOR SALE OR BARTER

Date: 06/17/82

A FOR SALE scan listing.

Function:

a0wVoactNEWSICONFc'ences,

E70:e YOUP CIOICe: ?",

unctions SuPoortec:

A=App7e 40 Column

B=Print Bulletins

C=Case Switch

D=Duplex Switch (Echo/No Echo)

E=Enter Ms9 into System

G=6cod-Bve (Leave System)

H=Nelp with Functions

K=Kill (Erase) a Message

Line Feed (On/Off)

N=Nulls (Set as Re4'd)

0=Ouick Summary of Msg's

R=Retrieve Msg

S=S4mmarY of Msg's

T=Time of day

V=Toggle Video/Printer Terminal mode

W=Print Welcome Message

X=Expert mode toggle

? = Prints Functions Sup0ortec

CONFerences = Switch Conferences

DOWN7oac = Download software to your Apple

NEWS = Info of interest to System Users

Function:

A18,C,D,EIGIHIN,L,N+04,SITIV,W,X171

DOWNloadthEWSICONFerences,

Enter your choice: 7R

AppleCan's Function Menu.

for Z80/8080 systems running CP/M.
This does not mean that users of
other computers can't access them,
but, rather, that there is some stuff on
them which will be most useful to
owners of their particular genres of
hardware. We'll heretofore and like
that have a look at the basic
capabilities of the popular existing
BBS structures.

My current favourite is RCP/M, of
which there is at least one running in
Canada. This board requires a low
level entry code, usually a skill
testing question about CP/M. From
here on, there is an initial menu,
which offers the following options.

5-- Scan messages
1E-- Enter messages
Q-- Quick summary
R-- Retrieve messages
K-- Kill messages
B-- Read software bullitens
G-- Go to CP/M
C-- Leave a comment and go to CP/M

Making much use of the CP/M func-
tions requires a bit of understanding
of CP/M itself. However, there is
some prowling around to be done,
and considerable good stuff to be
picked up. The CP/M prompt is

A0 PP -

If you type DIR, you will get a listing
of what files are on disk A, area 0. DIR
B: will be area 0 of disk B. Most
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A typical 300 Baud accoustic coupler MODEM.

systems have between two and four
hard disks. If you type USER and then
a number from 0 to 4, you'll get onto
another area of the disk. You can look
at files by using the TYPE command.
You can't, however, TYPE "COM"
files. See this month's Computing To-
day for an explanation of CP/M files.

The best thing to do on a CP/M
board, if you are new, is to type HELP.
HELP is usually a Menu driven infor-
mation file which, if read, will deal
with most of your questions. You can
also leave a message to the SYSOP
for particular queries.

As with any board, it is civilized
to sign off by doing the proper song
and dance. . . typing BYE, in this
case. . . as it allows the board to
reset itself in an orderly fashion.

More BBSs

The CBM based systems seem to be
the friendliest of the lot, incor-
porating record reviews, movie
guides and other such niceties. They
are also often the most crowded. .

the price of fame. They offer
PET/CBM software to download as
well, and there is considerable
documentation floating around to
assist in this. The message sections
seem to be quite lively with witty
repartee and occasional
stupidities. . . this latter being
quite refreshing, actually.

Connection -80 is devoted to
Radio Shack in all its forms. There are
two of these boards up at the mo-
ment. Of them one, Connection -80
Willowdale, has produced a con-
siderable furor and karmic upset by
requiring a $35 user fee to get an en -

BULLETIN BOARD SYSTEM

try password. At the time of this
writing it was just about to go over to
this system, and will most certainly
have done so as you read this. The
other TRS-80 board, Connection -80
North York, is free, but only runs at
night. Both boards are stuffed full of
bits of interest to TRS-80 users.

The Apple boards seem to be
about on par with the CBMs, oriented
for Apple machines. THUG is very
Heath oriented, and is a small RCP/M
system.

Atari requires an access code
which, as of this writing, they haven't
given us. Such is life.

Exotics

No bulletin board system could be
considered complete without a look
at the real weirdies. . . the freaky
computers, mostly of California.
Most notable of these are the Kinky
Kumputer and Micro -Smut. A list may
be found in Table 2. Now, for the price
of a late night long distance call
these things can be quite a trip. The
Kinky Kumputer, for instance, logs on
with a warning that you have reached
a gay computer, and goes on to sug-
gest that if you aren't up for some
sexually explicit data you should
hang up.

The message sections of these
things are great at parties. Regretful-
ly, most of the text is unprintable
here, but the souls involved, with
names like "Whips 'n leather", "Dei-
sle Dikes" or "Ultrajugs" should offer
some insight into what's coming
down. Since none of this stuff is
traceable. . . they ask you who you

are, but one doubts they expect the
truth. . . it's a great place to un-
burden some fantasies or acrue a
lifetime supply of dirty jokes.

Homegrown

Our cover this month featured the
screen of a rather new system. By the
time you read this, the ETI BULL BBS
system, replete with all the lies and
falsehoods absent from so many of
the other boards, should be on line.
We are struggling with the software
even now.

Obviously, the entry part is runn-
ing.

The system will be on line from
6.00 pm to 8.00 am Monday to Friday,
and all day on the weekend (and any
other holidays during which our of-
fices are closed). It will be reachable
at 416-423-3265. Please note that this
is one of our regular voice lines dur-
ing the day, and if you call it during
business hours you will not get a car-
rier tone.

The BULL is an experiment at the

unction:

DOWNloadiNEWSICONFerences,

Enter your cnoice: ?S

Starting Ms94 11/371 ?1

Ms9 41 Subj.: Welcome to 'For Sale'!

To: ALL CALLERS Frodt SYSOP

Date: 04/03/82

Ms9 #8 Subj.: EPSON- FT FOR SALE

To: ALL From: RICHARD RICE

ate: 04/12/82

Ms9 49 Subj.: EDUCATIONAL SOFTWARE

To: ALL From: MAHMOOD KARA

Date: 04/13/62

'Is9 410 Sun.: SANYO *ONITCR ;OR SALE

To: AL. =row THOMAS MA_CLISOk

Date: 041:9/82

Ms9 412 Sub:.: SPACE ADVECORE

To: ALL From: MARCE" WIDMANN

Date: 04/20/82

Ms9 413 Subj.: Monitor FOR SALE

412mi To: ALL CALLERS From: RICK MIL'

Date: 04/24/82

Ms9 414 Subj.: ***PIANO*** for sale

To: << ALL >> From: ED YIU

Date: 04/29/82

Ms9 *16 SubJ.: GAME

To: ALL From: HASNAIN KARA

Date: 05/02/82

Message scan.
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moment, and while we hope it will
become a permanent fixture at ETI,
we are not promising that it will
always be up.

The system will either be running
with the RCP/M or CNODE BBS pro-
grams, working examples of which
can be found on some systems at the
moment. Unlike most other boards,
we hope to be non-sectarian; we will
try to be equally hospitable to all
systems.

Here is a partial menu of what
should be on the BULL.
-Message board.
-ETI Index from 1977 to the present.
-Cinema directory, initially for
Toronto, expanding as we get infor-
mation from other burgs.
-Concert guide.
-Book, movie and record reviews.
-ETI Editorial query service and er-
ratta listings.
-For Sale listings.

We probably will not have a soft-
ware exchange going right at the
onset, as we don't really have the disk
space right yet. However, we may do
a software library, wherein we leave a
catalog of whats we gots on de
system, and you ask for specific
titles, which can then be downloaded
the next day.

Check us out! If the modem
doesn't answer your call in two rings,

WHICH NUMBER 70

.45549. ..
SUO-4CT:
'rem:
Date

7B
SPECIAL OFFER!
ERIC GREENE
06/:4/82 09:01,26

FOR A _IM :TED TIME ONLY (OFFER EXPIRES DECEMBER 34. '997.)
YOU VERY OWN HARD COPY OF ALL THE .TEST. FILES' YES. YOU
CAN HAVE THIS BEAUTIFUL COLLECTORS EDITION OF 7,E COmPLETS
WORKS OF THE 'TEST. SECTION. INCLUDED IN THE COLLECTION
ARE SUCH GREAT WRITINGS AS, .TEST. (THE ORIGINAL). SON
OF TEST, THE END OF 'TEST., COUP D'ETAT AND ALL THE REST.
THIS IS NOT A SHORTENED VERSION. BUT CONTAINS OVER

40 KILOBYTES OF UNMITIGATED TRASH. READ SUCH GREAT LINES
AS 'THROW MARSHMALLOWS IN THE CANAL., "OVERTHROW THE TYRANT.
AND DE FAMOUS .UTA DECLARATION OF INDEPENDENCE.. YOU CAN
SPEND HOURS LOOKING UP ROBB'S REFERENCES TO OBSCURE BATTLES
DAYS TRYING TB DECIPHER THE WRITINGS OF ST. FAN TOM THE
OBSCURE AND ST. RICK THE VERY OBSCURE. THESE WORKS WILL
PROVIDE YEARS OF INSPIRATION FOR YOU AND YOUR FAMILY AND
WILL TAKE A TREASURED PLACE AT THE ROTTEN OF YOUR
BIRD CAGE OR YOU CAN FINALLY REPLACE THE SEARS CATALOG IN
THE FAMILY OUTHOUSE' SO. ORDER NOW. THIS OFFER IS NOT
AVAILABLE IN ANY STORE AND ONCE THE 25.11100,0061.000 COPIES
ARE SOLD THE OFFER WILL NOT BE REPEATED. DON'T MISS
OUT ON THIS FANTASIC OPPORTUNITY. SEND YOUR MONEY
(CASH ONLY) TO -

VISTA MARKETING
PALM BEACH COUNTY LANDFILL

WEST LANTANA ROAD
LANTANA, FLA.

HE ENTIRE COLLECTION IS AVAILABLE FOR lHE LOW, LOW PRICE
OE ON_' $1995.95' SO HURRY AND ORDER TODAY"""

A message on The Greene Maonme (a bit
strange, but. . . )

we're probably not on line yet. If you
do call us, please be patient with the
system if it freaks out a bit for the
first little while. . . these things will
do that.

Prospective BBS users will also
be interested in knowing that an up-
coming issue of ETI will be containg a
construction project for a very low
cost terminal, suitable for, among
other things, accessing the boards.
Thanks goes to Bob Schultz, who has
been labouring away on the BBS software,
working towards getting the BULL on its
feet.

WARNING

THIS SYSTEM MAY CONTAIN GAY, SEXUALLY ORIENTED MESSAGES

OR PROGRAMS. IF THIS OFFENDS YOU SIGN OFF NOW.

YOU HAVE REACHED 'KINKY KUMMER' THE WORLD'S

'LAST AU a B S SYSTEM, ONLINE SINCE MA' Mt

SYSTEM IS A DOUBLE DENSITY NORT,ISTAR.HORIZON

LOCATED IN SAM FRANCISCO, ABOUT A MILE FROM

10TH A CASTRO STREET, TOE GAY CAPITA, OF

THE WORLD.

BAR PRESS 'S' OR 'CTRL -S' TO PAUSE 144

Some B8S's nave ImPoseo online ume iUnits for tneir use's.

Kinky nas never done this Inc we nave no desire to do so.

Whereas other BBS's kick the user off after the maximum amount

of online time, Kinky and a few others only kindly remind you

of the maximum time, but still keep you online. Some users

have it the past abused this privilege. A user would do a

retrieval or summary, Press 'S' to PBUS01 and then walk army

from his terminal leaving the system frozen. Therefore, a time

limit for temPorarY Pauses only shall be implemented. RAYMOND

The log on message of the Kinky Kum -
outer (different, ain't It). EEO

A FREE Advertising Service! If you've got a home computer there's a pretty good
chance that you've written a piece of software of which you are proud. If you are in this
category and want to swop or sell this for a nominal sum, ETI will run your message
FREE OF CHARGE in a new feature: SOFTWARE EXCHANGE.

There are conditions: sums requested must not exceed $10 ($20 wham material is
offered on a disk); the message must not exceed 35 woirds including name and address
and you must sign the warranty that the material is your copyright or in public domain.

Readers may offer listings, tapes or disks or make specific requests. Exchanges
where no money changes hands are acceptable.

If you wish to charge more than the sums given you may still use this service but
then there is a charge of 50c per word (which must be prepaid). Minimum payment is $15
but there is no maximum word length.

Use the form below and send to

ETI Software Exchange, ETI Magazine, Unit 6, 25 Overlea Blvd., Toronto, Ont. M4H 1B1.
Please publish the following message FREE in ETI. Any material offered is my own
copyright or in public domain

Signed

Please Write
Clearly

ETI
SOFTWARE
EXCHANGE

VIC20 Programs: Snails' Trails, Astrofield,
The Shrine.* Send $7.50 each to: Peter
Lear, 3137 Bentworth Drive, Burlington,
Ontario L7M 1V9. `(The Shrine requires an
extra 8K of memory).

TRS-80 Models I and III. Don't lose instruc-
bons, keep them on the program tape.
Loading instructions won't ever destroy
current programs. Bits of paper will disap-
pear. Only $10.00. S. Shadoff, 3581
Logmoss Gres., Mississauga, Ontario,
L4Y 3T1.

DISASSEMBLER 8080 Like memonics
with some Z-80 extensions for north star.
Disassembles memory locations or
machine language files. Written in nor-
thstar basic. Program on D/D disk $20. S
Gac, 30 Pearson Ave., Toronto, Ontario,
M6R 1G1.

GAMES for Radio Shack Model II. 20
dollars for minimum 5 games on 8 inch
disk plus bonus basic enhancements.
Send 50 cents for catalog to Chris Snell,
RR1 Utterson, Ont., POB
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Hex Notation
Of course it's inexplicable; if
everybody could understand it
computer programmers would
all be driving taxis. Robert
Traub offers entrance to the
elite.

MICROCOMPUTERS and microcom-
puting can be very difficult for the
beginner. One of the first things that
we get hit with is all the different
codes that can be used with these
machines. This article is intended for
those who are new to the world of
digital microcomputers, and would
like an insight to the variety of codes
currently being used with digital
microcomputers. Of all the different
codes currently used (binary, octal,
hexadecimal, ASCII etc.) only one is
used by the digital microcomputer.
This is the binary code. Only this one
elementary code can the digital
microcomputer understand. All the

devised in order for
man to more easily understand and
communicate with the digital
microcomputers. We shall take a look
at the binary, octal, ASCII and hex
codes.

Binary

First let us look at the binary code
which is the most basic code, and the
only code that your digital microcom-
puter can use. Binary means two
state; in this case the two states
referred to are either a "1" or a "0".
Binary notation is referred to as hav-
ing a base of 2 or simply base 2. The
decimal system, remember, has a
base of 10. This binary notation is the
writing of a number using only the
digits "1" and "0" with each digit
position representing a power of 2 in-
stead of 10 as is the case in decimal
notation. Thus 1 and 0 may also be
referred to as on and off, or as true
and false, as high and low or as open
and closed. However you wish to refer
to it is fine, as long as you unders-
tand that this is the only code that the
digital microcomputer uses; a Binary
digit is called a bit, a bit may be
either 1 or 0 as stated. If you were to
take 8 bits, (called a byte), as in the
case of an 8 bit microprocessor chip

such as the 8080, you could have a
possible 256 different states. These
states would range from all 0's
(00000000) to all l's (11111111). The
digit on the far left is referred to as
the MSB (most significant bit) while
the digit on the far right is referred to
as the LSB (least significant bit). The
position that the 1 occupies in the 8
bit byte will determine its weight or
value. Briefly, if we had an 8 bit byte
such as 11111111, then going to the
left, that is, starting from the far right,
the first digit or (LSB) has a weight of
1, the next 2, then 4, then 8, then 16,
then 32, then 64, and finally 128
(MSB). If you add all of these up you
will find that you get a total of 255;
add to this the one state where all
bits are zero, 00000000, and you get
the grand total of 256. Each bit which
is represented by a 1 is counted ac-
cording to its weight or position in the
byte; the zeros are used as place
holders only. Now, if all the 1 bits, in
the following examples, are added ac-
cording to their weight or position,
you would arrive at the decimal
representation of the binary notation,
such as:
00000000
number 0
00000001
number 1
00000010
number 2
00000011
number 3
00000100
number 4
00000101
number 5
00000110
number 6
00000111
number 7
00001000
number 8

The above example also
demonstrates clearly how the binary
numbers are built or incremented
from one value to the next sequential
value. This 8 bit code could be used
by the microcomputer to select one of
its internal instructions and would
perform certain actions depending on
the state of each of the bits in this 8
bit byte. Each microprocessor has an
instruction set; it is this instruction
set that is used to create and run pro-
grams. The microcomputer knows

represents the

represents the

represents the

represents the

represents the

represents the

represents the

represents the

represents the

decimal

decimal

decimal

decimal

decimal

decimal

decimal

decimal

decimal

when a byte is an instruction or when
it is data; just how it knows is a topic
for another article. This 8 bit code is
read into the microcomputer via the 8
bit data buss. The digital microcom-
puter also makes use of a 16 bit code.
If you were to take two 8 bit bytes,
one after the other, you would have a
16 bit code. This two byte 16 bit code
would allow up to 65535 different
combinations. The two byte code is
used by the microcomputer on the ad-
dress buss, in order to address or ac-
cess any one of the possible 65535
different memory locations (64k
RAM).

It is important to note that the 16
bit code mentioned above consists of
two 8 bit bytes, which is very different
than a single 16 bit byte. Most of the
digital microcomputers currently in
use are of the 8 bit variety. It is
designated as 8 bit because of the
number of bits that are used by the in-
ternal instruction register and ac-
cumulator. Also, these micro-
processor chips have only 8 external
data lines and 8 bits are all they can
handle at one time. The 16 bit digital
microcomputers are starting to make
their way onto the market at this time.
Of course their internal instruction
register and accumulator will handle
the larger 16 bit byte, and they will
have 16 external data lines. For the
purposes of this discussion though,
we will stick with the 8 bit notation.

With this basic knowledge about
the binary code, it is not at all hard to
see that a programmer would have a
great deal of trouble trying to trace
down a bad byte if all he could look at
were a group of 8 bit l's and 0's such
as:
11 1 01 0 01 0 1 0 0 1 1 0 1 0 1 0 0 1 01 1
0 1 0 0 1 1 01 0 1 0 1 1 01 0 0 1 1 0 1 0 0 1
01110111 11001010
First he would have to check each 1
and 0 to make sure that they were in
the correct position within each byte.
Next he would have to check that
each byte was then itself correct.
This method of checking and correc-
ting can be highly error prone, and not
very reliable at all. Some way had to
be found to make the checking easier
and thereby less prone to error. One
such way was the introduction of the
octal, or in this case, split -byte octal
code (More on this split -byte octal
later).
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Octal

The octal code or notation uses the
digits 0 to 7. This notation is referred
to as having a base of 8 or simply
base 8. The octal notation can range
from 0 (00000000) to 377 (11111111).
The largest digit you can use in an oc-
tal number is the digit 7. With an 8 bit
binary code you can break up the bits
into groups starting from the right
hand side; this will give you two
groups, each with three bits and one
final grouping of only two bits, such
as 11 111 111. This is the binary
representation of the 8 bit octal code.
The first group of three bits on the
right represents the digit 7; that is,
the first 1 but has a weight of 1, the
second 1 bit has a weight of 2 and the
third 1 bit has a weight of 4, then 1
plus 2 plus 4 equals 7. The second
group of three bits also represents
the digit 7, for the same reason as for
the first group. The final group of two
bits represents the digit 3; that is, 1

plus 2 equals 3 for a total octal
number of 377. Such as:

11 111 111
3 7 7

This is the largest octal number that
can be obtained with a single 8 bit
byte. The octal byte 00 000 11 would
represent the octal number 007; if one
is added to this byte we get 00 001
000 or the octal number 010. This is:

00 001 000
0 1 0

There is no 8, or 9 digit in octal nota-
tion, remember. Also keep in mind
that each group of binary digits are
added individually in order to arrive at
the 3 digit decimal representation of
the octal number. In the octal
numbering system, the number is
usually followed by the letter "Q" or
"0" in order to designate it as "octal"
or base 8. This octal numbering
system can now be used by program-
mers in order to better follow each
binary byte in the program. That is,
the binary byte such as 11000011 is
converted to the octal representation
303. A programmer can easily see
that the octal number 303, for in-
stance, is a jump instruction for the
8080, it would be much harder to
recognize this if in the binary notation
of 11000011. The digital microcom-
puter can be programmed to convert
each binary number to its octal
equivalent for display. This program-
ming method is also true for any of
the codes used - octal, hexadecimal,
ASCII or whatever. The octal code
referred to thus far is called the split -

byte octal code. Why split -byte octal?
Well, the octal code was originally
devised for the minicomputer and
was a 16 bit code. This resulted in a
binary rotation such as:

1 111 111 111 111 111
1 7 7 7 7 7

If this code were to be used by
the 8 bit microcomputers, then it
would have to be cut in half (8 bits).
This would leave two bytes each with
two bits at the far left end instead of
one bit as in the 16 bit byte above,
such as:

11 111 111 11 111 111
3 7 7 3 7 7

The 8 bit byte on the left is refer-
red to as the high order byte and the 8
bit byte on the right is referred to as
the low order byte. When two bytes
are required, as is the case with the
16 bit addresses, the full octal nota-
tion could not be used as the first
byte (low order byte) ended with two
binary digits representing decimal
"3". This effectively cut two bits out
of the former three bit digit represen-
ting decimal "7". Therefore, all that
was required was to split the 16 bit
byte into two separate 8 bit notations,
as shown, and stay with that notation
for both bytes. This resulted in a split -
byte octal notation. With this nota-
tion the 16 bits would consist of two
consecutive 8 bit bytes, and would be
displayed as such, for example:

00 100 000 01 000 000
0 4 0 1 0 0

Where 040 is the high order byte,
and 100 is the low order byte. To
separate the two bytes, a period or
slash character can be used such as:

040.100 or 040/100
This split -byte notation is the

notation referred to in this article with
both the 8 bit and the 16 bit octal
numbers. Next we will take a basic
look at the very popular and widely
used hexadecimal code.

Hexadecimal

The hexadecimal code cr notation is
treated much the same as the octal
except in this case the 8 bit binary
number is split into only two parts,
each with 4 bits. This notation is
referred to as having a base of 16 or
simply base 16. This representation
would then vary from 00 (0000 0000) to
FF (1111 1111). The hexadecimal
notation makes use of the digits 0 to
9, and the letters A to F in order to
cover the 16 possible positions.
Remember, 0 to 9 represents 10 posi-
tions and the letters A to F represent

another 6 positions for a total of 16
positions. The letter "A" represents
the number 10, "B" the number 11,
'C" the number 12, "D" the number

13, "E" the number 14 and "F" the
number 15. Therefore if you had the
hexadecimal number representation
0000 1001, which is equal to 09
decimal, and added one more to it,
you would get the number 0000 1010
or "OA" such as:

0000 1010
0 A

Counting from right to left, the
first digit is a 0 and is not counted,
the next digit is a 1 which has a
weight of 2, the next is a 0 and holds a
weight or value of 4, but is not
counted. The last digit (in the first
group of four) is a 1 and has a weight
of 8. Add these up and we get 2 plus 8
:the only two positions that are 1)
equal 10 decimal. However, we can
not use any number with more than
one digit, or in the case of hex-
adecimal, one letter, for each group
of four binary digits. The hexadecimal
code will change this 10 to the letter
"A". This change will also occur fo/
the decimal numbers 11,12,13,14 and
15, as noted above. As can be seen
each group of four digits can repre-
sent the digits from 0 to 9 and the let-
ters "A" to "F", with "F" being the
largest character possible with 4 bits.
Therefore the largest hexadecimal
number that can be represented by an
8 bit byte is "FF" such as:

1111 1111
F F

Also keep in mind that each
group of four binary digits are added
individually in order to arrive at the
two digit (or letter) representation of
the hexadecimal code. A 16 bit byte in
hexadecimal would then simply be
two 8 bit bytes such as:

1111 1111 1111 1111
F F F F

As is the case with the octal
code, it is easier for a programmer to
recognize the hexadecimal number of
`C3' as a `JMP' instruction than the
binary bite 11000011. Hexadecimal
notation is noted by adding an "H"
for "HEX" to the end of the number.
The hexadecimal number "FF" would
be written "FFH", and "09" would be
written as "09H".

ASCII

Another code that is commonly used
by the digital microcomputer is the
ASCII code. This is the American

Continued on page 62
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High
Performance
Op Amps
CA3140 and LF351 op -amps can be used in
some special-purpose single -supply applica-
tions that are quite impossible with simple
741 -type devices. Ray Marston explains.

MOST OP -AMPS can be used with either dual (split) or
single -ended supplies, so long as the contraints of
their input terminal limits are not exceeded. Specifical-
ly, op -amps have a parameter known as 'common -mode
input voltage limit' which, in practical terms, defines
how close their input terminals can be taken to the
positive and negative supply rails without impairing cir-
cuit operation. Table 1 illustrates the general input con-
straints of the 741, CA3140 and LF351 op -amps.

Note here that the input terminals of the 741 op -
amp cannot be usefully taken to within closer than a
couple of volts of the positive (pin 7) or negative (pin 4)
supply rails. Thus the device cannot be used as a true
voltage follower in single -supply circuits, for example.
The inputs of the CA3140, on the other hand, can swing
all the way down to 500 mV below the pin 4 negative
voltage, but can only swing within a couple of volts of
the positive supply rail. This chip can thus be used as a
true voltage follower in single -supply circuits.

Finally, the LF351 inputs can only swing down to
within a couple of volts of the negative rail, but can go
as high as 100 mV above the positive supply rail. In this
way, this chip can be used in some quite unique applica-
tions in which input signals are referenced to the
positive supply terminals. Let's look at some practical
single -supply applications of the CA3140 and the
LF351.

CA3140 Applications

The CA3140 op -amp has PMOS/FET inputs, giving the
device a virtually infinite input impedance. The device
uses the same pin configuration as the 741 op -amp and
can be used with any supply voltage (between pins 4

OP -AMP TYPE

POSITIVE INPUT
LIMIT, REFERENCED
TO THE PIN 7
VOLTAGE

NEGATIVE INPUT
LIMIT, REFERENCED
TO THE PIN 4 VOLTAGE

741

CA3140

LF3S1

IVI - 2V

IV) - 2V

IVI  I00rnV

IV-)  2V

IV-) -1500mV

(V -I  2V

Table 1. Commonmode voltage limits of the 741, CA3140 and
LF351 op -amps.

V. 14-35VI

47k

3

VIA
OV TO 11/41-2V

Fig. 2 Non -inverting DC
amplifier with a gain of 10.

CA3140

92
4k/

Vow I -Vin)

RI
47k

Fig. 1 Zero -referenced DC
voltage follower.

V. 14-38V1

A3140

R3
90k

Vout
1=10xVin)

OV

and 7) from 4 to 36 V. Outstanding characteristics of the
device are that its input terminals can swing as low as
500 mV below the pin 4 voltage as already mentioned,
and its output can swing to within a couple of millivolts
of the pin 4 voltage. A notable defect of the device is
that its output can source far more current than it can
sink; when used with a single -ended 5 V supply, it can
source 10 mA but sink a mere 1 mA.

Figure 1 shows how the CA3140 can be used as a
true voltage follower with a single -ended supply. The in-
put can swing all the way from zero to within 2V of the
positive supply value and the circuit has a virtually in-
finite input impedance.

Figure 2 shows how the device can be used as a
x10 non -inverting DC amplifier that will accept inputs all
the way down to OV. Again, the circuit has a virtually in-
finite input impedance.

Figure 3 shows how the above circuit can be
modified as a three -range (100mV - 1V - 10V) DC
voltmeter or multimeter adaptor with an input im-
pedance of 11M on all ranges. Offset control PR1
should be trimmed initially to make the meter read cor-
rectly at one -tenth of full scale. The two output diodes
protect the meter against damage if excessive input
voltages are applied. Note in the Fig. 2 and 3 circuits
that the 90k resistor can be made by wiring a 100k
resistor in parallel with -IMO.

Figure 4 shows how the basic Fig. 1 circuit can be
modified to give a boosted current -driving capacity (up
to about 100 mA in this case). Note that the output
voltage across emitter resistor 93 is identical to the cir-
cuit's input voltage. If Q1 is replaced with a Darlington
power transistor, the circuit can easily be made to func-
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Fig. 3 Three -range DC voltmeter/meter adaptor with 11 M input
impedance on all ranges.

tion as a variable voltage DC power supply with an out-
put that can swing all the way down to OV.

Figure 5 shows how the Fig. 4 circuit can be
modified for use as a unity -gain DC level translator that
converts a zero -referenced input into an identical
positive -referenced output quite independent of supply-

line variations. The gain of this circuit is determined by
the ratios of R3 and R4, so the circuit can be given a
gain of 10 (for example) by simply giving R4 a value of
10k. A minor defect of the Fig. 5 circuit is that the output
cannot swing below half -supply voltage. Figure 6 shows
how the circuit can be modified to enable the output to
swing over roughly 85% of the supply voltage range.
Here, the input voltage is simply attenuated by 20 dB by
R1 -R2 and the actual translator is wired in the x10
mode, to give an overall gain of unity.

Figure 7 shows the circuit of a voltage -controlled
constant -current generator with a sensitivity of 10

Fig. 4 Zero -referenced voltage follower with boosted output.

V,n
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CA3140

81
47k

4

R2
4k7

V+ 14 -36V)

+

Voot

o v

O

Fig. 5 This unity -gain DC level translator shifts a zero -
referenced Input to a positive -referenced output.

Fig. 6 Unity -gain wide -range DC level transistor.

mA/V. Here, the CA3140 and Q1 are wired as a basic
voltage follower, in which the voltage across R2 is iden-
tical to the input voltage. Consequently, since the emit-
ter and collector currents are virtually identical, the out-
put current is equal to VIN/R2, virtually independent of
the value of the output load resistance. The maximum
available output current of this circuit is limited by the
power -handling capacity of 01.

Finally, Figs. 8 and 9 show how the CA3140 can be
used as a precision 0-6V8 over- and under -voltage in-
dicator. In both of these circuits the op -amp is used as a
simple voltage comparator, with its output feeding to an
indicator LED via an 820R limiting resistor; the
reference voltage is fed to one input terminal and the
sample or test voltage to the other. In the Fig. 8 over-

voltage circuit the sample is fed to the non -inverting in-
put terminal, and in the Fig. 9 under -voltage circuit the
sample is fed to the inverting terminal.

Fig. 7 Voltage -controlled constant -current generator, with a
sensitivity of 10 mAJV.

LF351 Applications

The LF351 op -amp has JFET inputs, giving the device an
input impedance of about a million megohms. The
device uses the same pin configurations as the 741 op -
amp and can be used with any supply voltage (between
pins 4 and 7) from 9 to 36V. An outstanding feature of
the device is that its input terminals can swing as high
as 100 mV above the pin 7 positive supply voltage.
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Defects of the device are that its output can only swing
within a volt or two of the positive and negative supply
rails and the input can only swing within a couple of
volts of the negative rail. A particularly nasty quirk of
the IC is that its output inverts if one of its inputs is
taken below the negative common -mode limit, or goes
high if both inputs are taken below the limit. Never-
theless, the device can be used in some unique single -
supply applications in which input signals are referenc-
ed to the positive supply terminals.

Fig. 8 Precision over -voltage indicator spanning 0 to 6V8.

Fig. 9 Precision under -voltage indicator.

TO EXTERNAL
LOAD

DI
1 N4148

Fig. 10 This over -current switch monitors the current that an
external load draws from the positive supply line.

Figure 10 shows how the LF351 can be used as an
over -current switch, in which the op -amp output swit-
ches high if the current drawn from the supply by an ex-
ternal load exceeds a preset value. Here, a reference
voltage of 600 mV is set on the non -inverting terminal of

the op -amp by D1, and a current -related voltage is ap-
plied to the inverting terminal by Rs; the op -amp output
switches high if the Rs voltage exceeds the 600 my
reference level, so Rs needs a value of 0.6/I, where I is
the trip current in amps. Note in the Fig. 10 circuit that
the output (into a 10k load) is 1V5 when the switch is off
or 1V below the positive supply when the switch is on.
This circuit can be used as a LED -output over -current in-
dicator, if required, by replacing R2 with a LED and 820R
series resistor.

Figure 11 shows how the LF351 can be used as
either a positive -referenced voltage follower or as a
voltage -controlled constant -current generator. Here, the
op -amp is wired as a standard follower -with -booster
output -stage (using PNP transistor Q1); zener diode ZD1
is used to enable the follower output to swing all the
way down to OV (referenced to the positive line). The cir-
cuit can be used as a constant -current generator by
breaking the Q1 collector line as shown, the output cur-
rent then being equal to VIN/R2.

Finally, Fig. 12 shows how the LF351 can be used
as a unity gain level translator that converts a positive -
referenced input into a zero -referenced output. The gain
of the circuit is determined by the ratio of R2 and R3, so
the circuit can be given a gain of 10, for example, by
simply giving R3 a value of 10k. Thus if, as an example,
the translator is used in the x10 mode and has its input
taken from a 1R0 (1 V/A) current -sensing resistor in the
positive supply line, the circuit will give a zero -
referenced output voltage of 10V/A, thereby simplifying
current monitoring problems in power supply circuits.

FOLLOWER
OUTPUT

CONSTANT
CURRENT

. OUTPUT

I

1.*

Fig. 11 This circuit can be used either as a positive -referenced
voltage follower or as a voltage -controlled constant -current
generator.
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Fig. 12 This unity -gain DC level translator shifts a positive -
referenced input to a zero -referenced output.
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F YOU OWN A PET, an ATOM or a
1958 Buick LeSabre (with or without
bucket seats), this month's column
will hold only academic interest for
you at best. This month, we're going
to look at the all pervading, only par-
tially understood myth of CP/M. There
have been several articles published
about this, all easily digestible by a
white mouse (mine liked them). . .

few, however, have been much good if
you didn't already understand half
the subject. If you are a complete ba-
boon. . . well, as far as CP/M goes,
anyway. . . read on. (If you're a com-
plete baboon with no exceptions, may
we recommend Byte magazine, as it
has no staples to get between your
teeth).

means Control Program for
Microcomputers, and is made by
Digital Research. It is usually
adapted for each specific system by
the manufacturer, or, in the case of
systems whose manufacturers are
trying to flog their own DOS systems,
such as for our TRS-80 Model II, by
large software houses such as
Lifeboat Associates and Pickles and
Trout (really). It generally costs about
$200.00.

CP/M can run on most any
system based on an 8080 or Z80 pro-
cesor, or on anything else software
compatible with these. It is of no use
on 6502's, 6809's, etc.

CP/M can be seen in a number of
ways. First off, it is a system which
makes your 8080 based system com-
patible with anyone else's ... if they
have CP/M. Consider this. The dif-
ferences between your computer and
that of Max (who lives in my base-
ment) is that (a) Max's is hot and (b)
the 110 assignments for yours are dif-
ferent. Thus, if Max's printer were t b
be connected to port A2 and yours to
port FF, software which entailed prin-
ting on your machine would be talk-
ing to a blank port if Max pirated it.
Sad, too, since Max is a bit of an idiot
when it comes to actually changing
stuff.

CP/M has four I/O devices, called

- 
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the Console, the List, the Reader and
the Punch. All of these can be assign-
ed to anything you like. Where the ac-
tual devices are, in hardware, is spell-
ed out in a "BIOS" (Basic Input/Out-
put System), which is unique to your
machine. Thus, when a program
wants to send a character to the con-
sole, it hands it to the BIOS, which is
the only thing that has to know where
the console is. The actual software
you're running can remain blissfully
ignorant. As such, it can also remain
blissfully un-dedicated.

The standard storage medium
for CP/M programs is Single Sided
Single Density 8 inch floppy disks. If
you were to show up here with a CP/M

program on such a disk, we could run
it without even knowing what system
had written it. Well, most likely,
anyway.

This universality of CP/M has
created a huge amount of public do-
main ... and somewhat public do-
main ... software. It has also pro-
duced a number of very useful con-
ventions in terms of software ex-
change and file creation. We're a'
gonna check a few out.

SYSBOOM.BAS

First off, let us propose a
hypothetical system. It has a screen,
a keyboard, innards (of course), a
printer, an RS -232 port and two disk
drives, A and B. If you were to boot up
CP/M on it, you'd see

A>

this being a prompt, telling you you're
logged onto drive A. Typing "B:" will
log you to B drive, and the prompt will
reflect it. Typing DIR (directory) will
avail you of a list of files on the disk
you're logged to. The files have
names like COPY.COM and
BYE.ASM. These are CP/M file
designations, and, while the letters
mean nothing to the operating
system, they do follow a convention
of sorts.

Most of the following is general-
ly true.

If you type a CP/M command, like
"PIP" (which happens to be a com-
mand for moving files around, usually
from disk to disk), you are invoking a
machine language routine. Actually,
what you are doing is calling a direct-
ly executable file, refered to as a
COM file. Somewhere on the disk is a
file called-PIP.COM.

In CP/M, machine code programs
are called assembler programs...
(mostly true), and are written in a way
quite different from doing them byte
by byte with a monitor. The
mnemonics and lables are assembled
as text, written out in a specified for-
mat which looks pretty much like the
way you'd write down source code,
and then converted to machine code
by two routines, called ASM, or
assembler, and LOAD. ASM takes a
file of machine language text, called
an ASM file, and creates several new
files, one of which is a HEX file. This
is still a text file, but it looks like a
hex dump ... the source code has, in
fact, become op code. The op code
HEX file is then converted to a COM
file by LOAD. The COM file can
thereafter be run by typing its name.
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Because ASM files are just text,
they can be created with a text editor,
such as ED (the basic text editing
routine usually associated with
CP/M), or a word processor, such as
Wordstar.

Because there so much software
exchange going on in CP/M, much of
it over the phone lines, written
documentation for the programs is
impractical. Thus, one frequently
finds the documentation right on the
disk in a DOC file. A DOC file can be
displayed on the screen by entering
TYPE filename.DOC. If, prior to this,
one enters a Control P the printer
echo function will be toggled on, and
the file will also be listed to hard
copy.

A fair amount of documentation
is frequently found in ASM files. If
one has an ASM file, as opposed to a
COM file, one can readily make
changes to the text and reassemble
it. Thus, there are usually many ver-
sions of any given routine around,
and, tacked onto the beginning of an
ASM file one will usually find a
history of its changes and modifica-
tions.

The other sort of file one en-
counters frequently on a CPM disk is
a BAS file, and, if you TYPE one, it will
turn out to be... good Lord, ghastly
BASIC text. BASIC lives!

There are two BASICs usually
associated with CP/M systems,
MBASIC and CBASIC. MBASIC, or
Microsoft BASIC, is the usual BASIC
interpreter one frequently comes
across in some guise in almost every
home computer in creation. CBASIC
is a BASIC compiler.

Remotes and Fonez

The BBS article elsewhere in the
issue touches on remote CP/M . . .

We're going to touch a little harder,
trying not to get our faces slapped in
the process.

If you decide to fool around with
a remote CP/M system, you will
discover several additional conven-
tions involved with these boards. The
first is squeezing.

Squeezing is a technique for
compacting data files. A squeezed
file takes up less space, and can be
sent over the phone lines quite a bit
quicker than an unsqueezed one. At
300 baud, large ASM or BAS files will
take quite a while, and, since most
BBS's have time limits, a lot of files
are squeezed ... or squozen, as you
prefer. Squeezed files have a Q as the
second letters of their file extensions,

hence a squeezed ASM becomes
AQM, BAS becomes BQS, etc. You
don't see CQS because you can't
generally download COM files.

Squeezed files don't assemble in
their squozen state, nor do they
TYPE. They want unsqueezing, which
requires, yes... give the troll in the
third row a stuffed tree sloth... an uns-
queezer, usually called USQ. USQ will
create a new ASM or BAS file of
readable text.

But, you ask, peering around
your stuffed tree sloth, how do you
get files over the wire in the first
place, squozen or not. Ah hah. Not
bad for a troll. You need a modem
routine, you see.

A modem routine handles all the
comings and goings of file transfer.
These are all descendant from the
same program, and are known as
MODEM, MODEM7, MODEM77X, etc.
They are pretty common, are in the
public domain, and can usually be
scarfed from any CP/M user's group.
Once you have one, the world is your

biscuit.
There are several options

available when using a modem pro-
gram, but we're just going to look at
the two most common ones which
one invokes when communicating
with a remote CP/M based system.

Calling your friendly modem
routine up, you can give it several
commands. T is the simplest, making
it into a dumb terminal. From T, it is
possible to make a file out of the stuff
that comes over the wire at you and
save it to disk. First off, for the com-
mand you type T and a filename, like
T ETIBULL.DOC. This will open file
ETIBULL.DOC to the disk. If you then
type Control Y (it won't show up on
the screen) the program's internal
RAM buffer will open and begin
engulfing data. Another Control Y will
toggle it closed. It can be opened and
closed as often as you wish. Control

Z will end the file. Control E gets you
out of terminal mode, and a WRT in-
struction sends the file to disk.

You can use modem with any
BBS, actually, just to store your con-
versations.

To send a file from a BBS to your
modem, you get into Terminal (no file
name, this time) and call the BBS's
XMODEM with XMODEM S (for send)
and then the file name. XMODEM will
do some stuff, the last of which will
be [Control X to Abort]. Type control E
to get out of terminal mode (this will
not break your contact with the BBS)
and then R (for receive) and a file
name that the file coming down can
occupy on your disk. This can be the
same as the file name on the BBS.
Your modem will then say that it's
waiting for the first sector of data,
and, when it comes, the second, third,
and so on, until the transfer is com-
plete. When all the sectors are on
your disk, type T to get back into ter-
minal mode and you'll be back on the
BBS. You'll probably be looking at a
blank prompt, so type DIR or
something else harmless to see
where you are.

There is a lot more to learn about
CP/M, of course ... we've just gotten
into a few of the conventions which
aren't explained in the usual texts.
However, if you do wish to get into
this very powerful operating system,
this should provide you with a start.
As we now have several systems
around that will run CP/M, and many
of the machines we're reviewing use
it, further forays onto the mysterious
eight inch disks are even now in the
offing. And, speaking of offing, I think
it's time to reset 'til next month. cm

107, a.

Peanuts ByBy Charles Schulz
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Telidon
This rapidly expanding Canadian
technology is actually among the
most sophisticated in the world.
Takes a simple TV and displays. . .

well, pictures on it. Find out which
ones, next month.

Synthesizer II
Oh, so you actually want to play
music on your oscillator. Some peo-
ple are never satisfied. You'll pro-
bably want a keyboard interface then.
Also included is a white and pink
noise source. Build six and pretend
you're Rick Wakeman.

150 Watt MOSFET AMP
This is the headphone amp for you,
especially if you use those new 35
pound headphones. Or, be dull, drive
your speakers with it. Next month.

Technical Aspects of the 'Scope
Anybody can understand an
oscilloscope; you turn it on, slow
down the trace and tell your friends
it's an electrocardiograph that's
monitoring the vital signs of your pet
slug. Or you can read this article.

Plusrrl
 XR2206 Function Chip Circuit & Elephants

 Body work Checker & Elephants
 Crossover Networks Explained with Elephants

 TRS-80 Model Ill reviewed on an Elephant
 Startling example of micro -miniaturization

(tour elephants in an eighty page magazine)
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COMPUTERS
(HARDWARE)

THE ESSENTIAL COMPUTER DICTIONARY AND SPELLER
AB011 $9.45
A must for anyone just starting out in the field of computing,
be they a businessman, hobbyist or budding computerist. The
book presents and defines over 15,000 computer terms and
acronyms and makes for great browsing.

A BEGINNER'S GUIDE TO COMPUTERS AND
MICROPROCESSORS - WITH PROJECTS.
TAB No.1015 $13.45
Here's a plain English introduction to the world of microcom-
puters - it's capabilities, parts and functions . . and how
you can use one. Numerous projects demonstrate operating
principles and lead to the construction of an actual working
computer capable of performing many useful functions.

BP66: BEGINNERS GUIDE TO MICROPROCESSORS
AND COMPUTING $7.55
E.F. SCOTT, M.Sc., C.Eng.
As indicated by the title, this book is intended as an introduc-
tion to the basic theory and concepts of binary arithmetic,
microprocessor operation and machine language programm-
ing.

There are occasions in the text where some background
information might be helpful and a Glossary is included at
the end of the book.

B P72: A MICROPROCESSOR PRIMER 37.70
E.A. PARR, B.Sc., C.Eng., M.I.E.E.
A newcomer to electronics tends to be overwhelmed when
first confronted with articles or books on microprocessors. In
an attempt to give a painless approach to computing, this
small book will start by designing a simple computer and
because of its simplicity and logical structure, the language
is hopefully easy to learn and understand. In this way, such
ideas as Relative Addressing, Index Registers etc. will be
developed and it is hoped that these will be seen as logical
progressions rather than arbitrary things to be accepted but
not understood.

BEGINNERS GUIDE TO MICROPROCESSORS
TAB No.995 $10.45
If you aren't sure exactly what a microprocessor is, then this
is the book for you. The book takes the beginner from the
basic theories and history of these essential devices, right up
to some real world hardware applications.

HOW TO BUILD YOUR OWN WORKING MICROCOM-
PUTER
TAB No.1200 $16.45
An excellent reference or how-to manual on building your
own microcomputer. All aspects of hardware and software
are developed as well as many practical circuits.

BP7B: PRACTICAL COMPUTER EXPERIMENTS $7.30
E.A. PARR, B.Sc., C.Eng., M.I.E.E.
Curiously most published material on the microprocessor
tends to be of two sorts, the first treats the microprocessor as
a black box and deals at length with programming and using
the "beast". The second type of book deals with the social
impact. None of these books deal with the background to the
chip, and this is a shame as the basic ideas are both in-
teresting and simple.

This book aims to fill in the background to the
microprocessor by constructing typical computer circuits in
discrete logic and it is hoped that this will form a useful in-
troduction to devices such as adders, memories, etc. as well
as a general source book of logic circuits.

HANDBOOK OF MICROPROCESSOR APPLICATIONS
TAB No.1203 $14.45
Highly recommended reading for those who are interested in
microprocessors as a means of a accomplishing a specific
task. The author discusses two individual microprocessors,
the 1802 and the 6800, and how they can be put to use in real
world applications.

MICROPROCESSOR/MICROPROGRAMMING HANDBOOK
TAB No.785 514.45
A comprehensive guide to microprocessor hardware and pro-
gramming. Techniques discussed include subroutines, handl-
ing interrupts and program loops

B P102: THE 6809 COMPANION $8.10
M. JAMES
The 6809 microprocessor's history, architecture, addressing
modes and the instruction set (fully commented) are covered.
In addition there are chapters on converting programs from
the 6800, programming style, interrupt handling and about
the 6809 hardware and software available.

AN INTRODUCTION TO MICROPROCESSORS EX-
PERIMENTS IN DIGITAL TECHNOLOGY
HB07: $15.85
SMITH
A "learn by doing" guide to the use of integrated circuits pro-
vides a foundation for the underlying hardware actions of
programming statements. Emphasis is placed on how digital
circuitry compares with analog circuitry. Begins with the
simplest gates and timers, then introduces the fundamental
parts of ICs, detailing the benefits and pitfalls of major IC
amilies, and continues with coverage of the ultimate in in-

tegrated complexity - the microprocessor.

DESIGNING MICROCOMPUTER SYSTEMS
HB18: $15.85
POOCH AND CHATTERGY
This book provides both hobbyists and electronic engineers
with the background information necessary to build
microcomputer systems. It discusses the hardware aspects of
microcomputer systems. Timing devices are provided to ex-
plain sequences of operations in detail. Then, the book goes
on to describe three of the most popular microcomputer
families: the Intel 8080, Zilog Z-80, and Motorola 6800. Also
covered are designs of interfaces for peripheral devices, and
information on building microcomputer systems from kits.

S-100 BUS HANDBOOK
HB19: $22.75
BURSKY
Here is a comprehensive book that exclusively discusses
S-100 bus computer systems and how they are organized. The
book covers computer fundamentals, basic electronics, and
the parts of the computer. Individual chapters discuss the
CPU, memory, input/output, bulk -memory devices, and
specialized peripheral controllers. It explains all the
operating details of commonly available 5-100 systems.
Schematic drawings.

BASIC MICROPROCESSORS AND THE 6800
H1306: 1.45
Provides two books in one: a basic guide to microprocessors2
for the beginner, and a complete description of the M6800
system for the engineer.

Each chapter is followed by a problem section.
DIGITAL INTERFACING WITH AN ANALOG WORLD
TAB No.1070 $14.45
You've bought a computer, but now you can't make it do
anything useful. This book will tell you how to convert real
world quantities such as temperature, pressure, force and so
on into binary representation

MICROPROCESSOR INTERFACING HANDBOOK: AID &
DIA
TAB No.1271 $14.45
A useful handbook for computerists interested in using their
machines in linear applications. Topics discussed include
voltage references, op -amps for data conversion, analogue
switching and multiplexing and more.

COMPUTER TECHNICIAN'S HANDBOOK
TAB No.554 $17.45
Whether you're looking for a career, or you are a service
technician, computer repair is an opportunity you should be
looking at. The author covers all aspects of digital and corn-
puter electronics as well as the mathematical and logical
concepts involved.

HOW TO TROUBLESHOOT AND REPAIR MICROCOM-
PUTERS
AB013 $10.45
Learn how to find the cause of a problem or malfunction in
the central or peripheral unit of any microcomputer and then
repair it. The tips and techniques in this guide can be applied
to any equipment that uses the microprocessor as the
primary control element.

TROUBLESHOOTING MICROPROCESSORS AND DIGITAL
LOGIC
TAB No.1183 $13.45
The influence of digital techniques on commercial and home
equipment is enormous and increasing yearly. This book
discusses digital theory and looks at how to service Video
Cassette Recorders, microprocessors and more.

HOW TO DEBUG YOUR PERSONAL COMPUTER
AB012 $10.45
When you feel like reaching for a sledge hammer to reduce
your computer to fiberglass and epoxy dust, don't. Reach for
this book instead and learn all about program bug tracking,
recognition and elimination techniques.

COMPUTERS
(SOFTWARE)

HOW TO PROFIT FROM YOUR PERSONAL COMPUTER:
PROFESSIONAL, BUSINESS, AND HOME APPLICATIONS
LEWIS
HBO1 $17.00
Describes the uses of personal computers in common
business applications, such as accounting, managing, inven-
tory, sorting mailing lists, and many others. The discussion in-
cludes terms, notations, and techniques commonly used by
programmers. A full glossary of terms.

PROGRAMS FOR BEGINNERS ON THE TRS-80
B LEC H MA N
HBO2 $13.05
A valuable book of practical and interesting programs for
home use that can be understood and used immediately by
the beginner in personal computer programming. You'll learn
step-by-step how 21 sample TRS-80 programs work. Program
techniques are describedljne-by-line within the programs,
and a unique Martri-Dexim matrix index will enable you to
locate other programs using the same BASIC commands and
statements.

THE JOY OF MINIS AND MICROS: DATA PROCESSING
WITH SMALL COMPUTERS
STEIN AND SHAPIRO
HBO3 315.135
A collection of pieces covering technical and management
aspects of the use of small computers for business or science.
It emphasizes the use of common sense and good systems
design for every computer project. Because a strong
technical background is not necessary, the book is easy to
read and understand. Considerable material is devoted to the
question of what size computer should be used for a par
ticular job, and how to choose the right machine for you.

B EGINNER'S GUIDE TO COMPUTER PROGRAMMING
TAB No.574 $16.45
Computer programming is an increasingly attractive field to
the individual, however many people seem to overlook it as a
career. The material in this book has been developed in a
logical sequence, from the basic steps to machine language.

USING MICROCOMPUTERS IN BUSINESS
VEIT
HBO4 $14.45
An essential background briefing for any purchaser of
microcomputer systems or software. In a fast-moving style,
without the usual buzz words and technical jargon, Veit
answers the most often asked questions.

B ASIC FROM THE GROUND UP
SIMON
HB15 $17.00
Here's a BASIC text for high school students and hobbyists
that explores computers and the BASIC language in a simple
direct way, without relying on a heavy mathematical
backbround on the reader's part. All the features of BASIC
are included as well as some of the inside workings of a com-
puter. The book covers one version of each of the BASIC
statements and points out some of the variations, leaving
readers well prepared to write programs in any version they
encounter. A selection of exercises and six worked out pro-
blems round out the reader's experience. A glossary and a
summary of BASIC statements are included at the end of the
book for quick reference.

B ASIC COMPUTER PROGRAMS FOR BUSINESS:
STERNBERG (Vol. 1)
HB13 $15.85
A must for small businesses utilizing micros as well as for en-
trepreneurs, volume provides a wealth of practical business
applications. Each program is documented with a description
of its functions and operation, a listing in BASIC, a symbol
table, sample data, and one or more samples.

BPB6: AN INTRODUCTION TO BASIC PROGRAMMING
TECHNIQUES $8.25
S. DALY
This book is based on the author's own experience in learning
BASIC and in helping others, mostly beginners, to program
and understand the language. Also included are a program
library containing various programs, that the author has ac-
tually written and run. These are for biorhythms, plotting a
graph of Y against X, standard deviation, regression,
generating a musical note sequence and a card game. The
book is complemented by a number of appendices which in-
clude test questions and answers on each chapter and a
glossary.

THE BASIC COOKBOOK.
TAB No.1055 $9.45
BASIC is a surprisingly powerful language . . if you
understand it completely. This book, picks up where most
manufacturers' documentation gives up. With it, any com-
puter owner can develop programs to make the most out of
his or her machine.

PET BASIC - TRAINING YOUR PET COMPUTER
AB014 $16.45
Officially approved by Commodore, this is the ideal
reference book for long time PET owners or novices. In an
easy to read and humorous style, this book describes techni-
ques and experiments, all designed to provide a strong
understanding of this versatile machine.

PROGRAMMING IN BASIC FOR PERSONAL COMPUTERS
ABOT 5 $10.45
This book emphasizes the sort of analytical thinking that lets
you use a specific tool - the BASIC language - to
transform your own ideas into workable programs. The text is
designed to help you to intelligently analyse and design a
wide diversity of useful and interesting programs.

COMPUTER PROGRAMS IN BASIC
ABOO1 $14.45
A catalogue of over 1,600 fully indexed BASIC computer pro-
grams with applications in Business, Math, Games and more.
This book lists available software, what it does, where to get
it, and how to adapt it to your machine.

PET GAMES AND RECREATION
AB002 $12.45
A variety of interesting games designed to amuse and
educate. Games include such names as Capture, Tic Tac Toe,
Watchperson, Motie, Sinners, Martian Hunt and more.

B RAIN TICKLERS
AB005 $8.00
If the usual games such as Bug Stomp and Invaders From the
Time Warp are starting to pale, then this is the book for you.
The authors have put together dozens of stimulating puzzles
to show you just how challenging computing can be.

PASCAL
TAB No.1205 $16.45
Aimed specifically at TRS-80 users, this book discusses how
to load, use and write PASCAL programs. Graphic techniques
are discussed and numerous programs are presented.

PASCAL PROGRAMMING FOR THE APPLE
ABOOS $16.45
A great book to upgrade your programming skills to the
UCSD Pascal as implemented on the Apple II. Statements
and techniques are discussed and there are many practical
and ready to run programs.

APPLE MACHINE LANGUAGE PROGRAMMING
ABOO9 $16.45
The best way to learn machine language programming the
Apple II in no time at all. The book combines colour,
graphics, and sound generation together with clear cut
demonstrations to help the user learn quickly and effective-
ly

ALL PRICES INCLUDE SHIPPING



Z80 USERS MANUAL
AB010 $14.45
The Z80 MPU can be found in many machines and is general-
ly acknowledged to be one of the most powerful 8 bit chips
around. This book provides an excellent 'right hand' for
anyone involved in the application of this popular processor.

HOW TO PROGRAM YOUR PROGRAMMABLE
CALCULATOR
ABM* $10.45
Calculator programming, by its very nature, often is an
obstacle to effective use. This book endeavours to show how
to use a programmable calculator to its full capabilities. The
TI 57 and the HP 33E calculators are discussed although the
principles extend to similar models.

7-40 AND 0080 ASSEMBLY LANGUAGE PROGRAMMING
SPRACKLEN
HBO5 $14.25
Provides just about everything the applications programmer
needs to know for Z-80 and 8080 processors. Programming
techniques are presented along with the instructions. Exer-
cises and answers included with each chapter.

BASIC COMPUTER PROGRAMS IN SCIENCE AND
ENGINEERING
GILDER
HBOO $15.85
Save time and money with this collection of 114 ready -to -run
BASIC programs for the hobbyist and engineer. There are
programs to do such statistical operations as means, stan-
dard deviation averages, curve -fitting, and interpolation.
There are programs that design antennas, filters, attenuators,
matching networks, plotting, and histogram programs.

GAME PLAYING WITH COMPUTERS SECOND EDITION
SPENCER
H811 $31.25
Now you can sharpen programming skills through a relaxed
approach. Completely avoted to computerized game play-
ing, this volume presents over 70 games, puzzles, and
mathematical recreations for a digital computer. It's fully il-
lustrated and includes more that 25 game -playing programs
in FORTRAN or BASIC complete with descriptions,
flowcharts, and output.

MICROCOMPUTERS AND THE 3 R'S
DOERR
HBO9 $14.25
This book educates educators on the various ways com-
puters, especially microcomputers, can be used in the
classroom. It describes microcomputers, how to organize a
computer -based program, the five instructional application
types (with examples from subjects such as the hard sciences,
life sciences, English, history, and government) and
resources listings of today's products. The book includes
preprogrammed examples to start up a microcomputer pro-
gram; while chapters on resources and products direct the
reader to useful additional information. All programs are
written in the BASIC language.

GAME PLAYING WITH BASIC
SPENCER
HB10 $15.25
The writing is nontechnical, allowing almost anyone to
understand computerized game playing. The book includes
the rules of each game, how each game works, illustrative
flowcharts, diagrams, and the output produced by each pro-
gram. The last chapter contains 26 games for reader solution.

SARGON: A COMPUTER CHESS PROGRAM
SPRACK LEN
HB12 $25.00
"I must rate this chess program an excellent buy for anyone
who loves the game." Kilobaud.

Here is the computer chess program that won first place
in the first chess tournament at the 1978 West Coast Com-
puter Faire. It is written in Z-80 assembly language, using the
TDL macro assembler. It comes complete with block
diagram and sample printouts.

A CONSUMER'S GUIDE TO PERSONAL COMPUTING AND
MICROCOMPUTERS, SECOND EDITION
FREIBERGER AND CHEW
H814 $14.45
The first edition was chosen by Library Journal as one of the
100 outstanding sci-tech books of 1978. Now, there's an up-
dated second edition!

Besides offering an introduction to the principles of
microcomputers that assumes no previous knowledge on the
reader's part, this second edition updates prices, the latest
developments in microcomputer technology, and a review of
over 100 microcomputer products from over 60 manufac-
turers.

THE BASIC CONVERSIONS HANDBOOK FOR APPLE,
TRS-80, AND PET USERS
BRAIN BANK
H1117 $11.75
Convert a BASIC program for the TRS-80, Apple II, or PET to
the form of BASIC used by any other one of those machines.
This is a complete guide to converting Apple II and PET -
programs to TRS-80, TRS-80 and PET programs to Apple II,
TRS-80 and Apple II programs to PET. Equivalent commands
are listed for TRS-80 BASIC (Model I, Level II), Applesoft
BASIC and PET BASIC, as well as variations for the TRS-80
Model III and Apple Integer BASIC.

SPEAKING PASCAL
BOWEN
HB16 $17.25
An excellent introduction to programming in the Pascal
language! Written in clear, concise, non -mathematical
language, the text requires no technical background or
previous programming experience on the reader's behalf.
Top -down structured analysis and key examples illustrate
each new idea and the reader is encouraged to construct pro-
grams in an organized manner.

BP33: ELECTRONIC CALCULATOR USERS
HANDBOOK $4.25
M.H. BABANI, B.Sc.(Eng.)
An invaluable book for all calculator users whatever their
age or occupation, or whether they have the simplest or most
sophisticated of calculators. Presents formulae, data,
methods of calculation, conversion factors, etc., with the
calculator user especially in mind, often illustrated with sim-
ple examples. Includes the way to calculate using only a sim-
ple four function calculator: Trigonometric Functions (Sin,
Cos, Tan): Hyperbolic Functions (Sinh, Cosh, Tanh)
Logarithms, Square Roots and Powers..

THE MOST POPULAR SUBROUTINES IN BASIC
TAB No.1050 $10.45
An understandable guide to BASIC subroutines which
enables the reader to avoid tedium, economise on computer
me and makes programs run faster. It is a practical rather

than a theoretical manual.

PROJECTS

B P48: ELECTRONIC PROJECTS FOR BEGINNERS $5.90
F.G. RAYER, T.Eng.(CEI), Auoc.IERE
Another book written by the very experienced author - Mr.
F.G. Raver - 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
LTORRENS $5.50
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 P49: POPULAR ELECTRONIC PROJECTS $6.25
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 constructors. 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.

EXPERIMENTER'S GUIDE TO SOLID STATE ELECTRONIC
PROJECTS
ABOO7 $9.45
An ideal sourcebook of Solid State circuits and techniques
with many practical circuits. Also included are many useful
types of experimenter gear.

B P71: ELECTRONIC HOUSEHOLD PROJECTS $7.70
R. A. /ENFOLD
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.

81,94: ELECTRONIC PROJECTS FOR CARS AND BOATS $8.10
R.A. PENFOLD
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 P69: ELECTRONIC GAMES $7.55
R.A. PENFOLD
In this book Mr. R. A. Penf old has designed and developed a
number of interesting electronic game projects using modern
integrated circuits. The text is divided into two sections, the
first dealing with simple games and the latter dealing with
more complex circuits.

B P95: MODEL RAILWAY PROJECTS $8.10
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.

BP93: ELECTRONIC TIMER PROJECTS $8.10
F.G. RAYER
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-
dividually.

110 OP -AMP PROJECTS
MARSTON
H824 $11.75
This handbook outlines the characteristics of the op -amp and
present 110 highly useful projects -ranging from simple
amplifiers to sophisticated instrumentation circuits.

110 IC TIMER PROJECTS
GILDER
H825 $10.25
This sourcebook maps out applications for the 555 timer IC.
It covers the operation of the IC itself to aid you in learning
how to design your own circuits with the IC. There are ap-
plication chapters for timer -based instruments, automotive
applications, alarm and control circuits, and power supply
and converter applications.

110 THYRISTOR PROJECTS USING SCRs AND TRIACS
MARSTON
HB22 $12.05
A grab bag of challenging and useful semiconductor projects
for the hobbyist, experimenter, and student. The projects
range from simple burglar, fire, and water level alarms to
sophisticated power control devices for electric tools and
trains. Integrated circuits are incorporated wherever their use
reduces project costs

110 CMOS DIGITAL IC PROJECTS
MARSTON
HB23 $11.75
Outlines the operating characteristics of CMOS digital ICs
and then presents and discusses 110 CMOS digital IC circuits
ranging from inverter gate and logic circuits to electronic
alarm circuits. Ideal for amateurs, students and professional
engineers.

BP76: POWER SUPPLY PROJECTS $7.30
R.A. 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.

11P84: DIGITAL IC PROJECTS $8.10
F.G. RAYER, T.Eng.(CE1),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.

B P67: COUNTER DRIVER AND NUMERAL DISPLAY
PROJECTS $7.55
F.G. RAYER, T.Eng.(CEI), Auoc. 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.

213: ELECTRONIC CIRCUITS FOR MODEL
RAILWAYS $4.50
M.H. BABANI, B.Sc.(Eng.)
The reader is given constructinal details of how to build a
simple model train controller; controller with simulated iner-
tia and a high power controller. A signal system and lighting
for model trains is discussed as is the suppression of RF in-
terference from ode) railways. The construction of an elec-
tronic steam whistle and a model train chuffer is also
covered.

8P73: REMOTE CONTROL PROJECTS $8.60
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.

B P99: MINI -MATRIX BOARD PROJECTS $8.10
R.A. 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.

CIRCUITS
8P98: POPULAR ELECTRONIC CIRCUITS, BOOK 2 $9.35
R.A. PENFOLD
70 plus circuits based on modern components aimed at those
with some experience.

B P80: POPULAR ELECTRONIC CIRCUITS -
B OOK 1 $8.25
R.A. PENFOLD
Another book by the very popular author, Mr. R.A. Pent old,
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.

SEE ORDER FORM ON PAGE 61



book shelf
The GIANT HANDBOOK OF ELECTRONIC CIRCUITS
TAB No.1300 524.45
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.

BP39: 50 (FET) FIELD EFFECT TRANSISTOR
PROJECTS $5.50
E.G. RAYER, 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 P87: SIMPLE L.E.D. CIRCUITS $5.90
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 $3.55
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 (LED.). A useful book for the library of both
beginner and more advanced enthusiast alike.

B P82: ELECTRONIC PROJECTS USING
SOLAR CELLS $11.10
OWEN BISHOP
The book contains simple circuits, almost all of which
operate at low voltage and low currents, making them
suitable for being powered by a small array of silicon cells
The projects cover a wide range from a bicyle speedometer
to a novelty 'Duck Shoot'; a number of power supply circuits
are included.

BP37: 50 PROJECTS USING RELAYS,
SCR's 8 TRIACS $5.50
F.G.RAYER, T.Eng.(C11),Assoc.IERE
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.

B P44: IC 555 PROJECTS $7.55
E.A. PARR, B.Sc.,C.Eng., M.I.E.E.
Every so often 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.

BP24: 50 PROJECTS USING IC741 $4.25
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.

BP83: VMOS PROJECTS $8.20
R.A. 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 FETs although power
MOSFETs 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 P65: SINGLE IC PROJECTS $6.55
R.A.PE NFOLD
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.

B P97: IC PROJECTS FOR BEGINNERS $8.10
E.G. RAYER
Covers power supplies, radio, audio, oscillators, timers and
switches. Aimed at the less experienced reader, the com-
ponents used are popular and inexpensive.

B P88: HOW TO USE OP AMPS $9.35
E.A. PARR
A designer's guide covering several op amps, serving as a
ource book of circuits and a reference book for design
alculations. The approach has been made as non -

mathematical as possible.

IC ARRAY COOKBOOK
jUNG
HB26 $14.25
A practical handbook aimed at solving electronic circuit ap-
plication problems by using IC arrays. An IC array, unlike
specific -purpose ICs, is made up of uncommitted IC active
devices, such as transistors, resistors, etc. This book covers
the basic types of such ICs and illustrates with examples how
to design with them. Circuit examples are included, as well as
general design information useful in applying arrays.

B P50: IC LM3900 PROJECTS $5.90
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.

223: 50 PROJECTS USING IC CA3130 $5.50
R.A.PENFOLD
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 $4.25
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 ACTIVE FILTER HANDBOOK
TAB No.1133 $11.45
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.

DIGITAL ICS - HOW THEY WORK AND HOW TO USE
MEM
ABOO4 $10.45
An excellent primer on the fundamentals of digital elec-
tronics. This book discusses the nature of gates and related
concepts and also deals with the problems inherent to prac-
tical digital circuits.

MASTER HANDBOOK OF 1001 PRACTICAL CIRCUITS
TAB No.800 520.45
MASTER HANDBOOK OF 1001 MORE PRACTICAL CIR-
CUITS
TAB No.804 $19.45
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.

THE MASTER IC COOKBOOK
TAB No.1199 $16.45
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.

ELECTRONIC DESIGN WITH OFF THE SHELF INTEGRATED
CIRCUITS
AB016 $10.45
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.

BP35: HANDBOOK OF IC AUDIO PRE -AMPLIFIER AND
POWER AMPLIFIER CONSTRUCTION $5.50
F.G.RAYER, T.Eng.(CEI),Assoc.IERE
This book is divided into three parts: Part I, understanding
audio IC's, Part II, Pre -amplifiers, Mixers and Tone Controls,
Part III Power Amplifiers and Supplies. Includes practical
constructional details of pure IC and Hybrid IC and Tran-
sistor designs from about 250mW to 100W output.

BP47: MOBILE DISCOTHEQUE HANDBOOK $5.90
COLIN CARSON
The vast majority of people who start up "Mobile Discos"
know very little about their equipment or even what to buy.
Many people have wasted a "small fortune" on poor, un-
necessary or badly matched apparatus.

The aim of this book is to give you enough information
to enable you to have a better understanding of many
aspects of "disco" gear.

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

TAB No.1166 $16.45
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.

BP51: ELECTRONIC MUSIC AND CREATIVE TAPE
RECORDING $5.50
M.K. BERRY
Electronic music is the new music of the Twentieth Century.
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

BP74: ELECTRONIC MUSIC PROJECTS 57.70
R.A. 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, Reverberation and
Phaser-Units, Tremelo Generator etc.

BP81: ELECTRONIC SYNTHESISER PROJECTS $7.30
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 $10.45
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

AUDIO
BP90: AUDIO PROJECTS $8.10
E.G. RAYER
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.

HOW TO DESIGN, BUILD, AND TEST COMPLETE SPEAKER
SYSTEMS.
TAB No.1064 $13.45
By far the greatest savings in assembling an audio system can
be realized from the construction of speakers. This book con-
tains information to build a variety of speakers as well as in-
structions on how to design your own.

205: FIRST BOOK OF HI-FI LOUDSPEAKER
ENCLOSURES $3.55
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.

BP75: ELECTRONIC TEST EQUIPMENT
CONSTRUCTION $7.30
E.G. RAVER, 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

99 TEST EQUIPMENT PROJECTS YOU CAN BUILD
TAB No.805 $14.45
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 for!

HOW TO GET THE MOST OUT OF LOW COST TEST EQUIP.
AUNT
AB017 $9.45
Whether you want to get your vintage 1960 'TestRite'signal
generator working, or you've got something to measure with
nothing to measure it with, this is the book for you. The
author discusses how to maximize the usefulness of cheap
test gear, how to upgrade old equipment, and effective test
set ups

THE POWER SUPPLY HANDBOOK
TAB No.806 $16.45
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.

ALL PRICES INCLUDE SHIPPING



BP70: TRANSISTOR RADIO FAULT-FINDING CHART $2.40
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.

ELECTRONIC TROUBLESHOOTING HANDBOOK
AB019 $9.45
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 use
any and all of the time -saving shortcuts to rapidly locate and
repair all types of electronic equipment malfunctions.

COMPLETE GUIDE TO READING SCHEMATIC DIAGRAMS
A8018 $9.45
A complete guide on how to read and understand schematic
diagrams. The book teaches how to recognize basic circuits
and identify component functions. Useful for technicians
and hobbyists who want to avoid a lot of headscratching.

B P46: RADIO CIRCUITS USING IC's $5.90
J.B. DANCE, M.Sc.
This book describes integrated circuits and how they can be
employed in receivers for the reception of either amplitude
or 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 (f.m.)
receivers will appeal to those who desire high fidelity recep-
tion.

MISCELLANEOUS

REFERENCE

THE BEGINNER'S HANDBOOK OF ELECTRONICS
AB003 $9.45
An excellent textbook for those interested in the fundamen-
tals of Electronics. This book covers all major aspects of
power supplies, amplifiers, oscillators, radio, television and
more.

RADIO AND
COMMUNICATIONS
B P79: RADIO CONTROL FOR BEGINNERS $7.30
E.G. BAYER, 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 f ield-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 obtaining movement of the controls of the model.

B P%: CB PROJECTS $8.10
R.A. PENFOLD
Projects include speech processor, aerial booster, cordless
mike, aerial and harmonic filters, field strength meter, power
supply, CB receiver and more.

B P91: AN INTRODUCTION TO RADIO DXing $11.10
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.

SHORTWAVE CIRCUITS & GEAR FOR EXPERIMENTERS &
RADIO HAMS
No. 215 $3.70
Covers constructional details of a number of projects for the
shortwave enthusiast and radio "Ham". Included are: an add -
in crystal filter, adding an "S" meter in your receiver; crystal
locked H.F. Receiver; AM tuner using phase locked loop,
coverter for 2MHz, 40 to 800 MHz RF amplifier, Aerials for
the 52, 144MHz bands, Solid State Crystal Frequency
Calibrator, etc.

BP92: ELECTRONICS SIMPLIFIED -CRYSTAL SET
CONSTRUCTION $7.30
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.

AUDIO AND VIDEO INTERFERENCE CURES
KAHANER
HB21 $9.05
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 filters 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.

Book
Of The
Month

Crystal Set Construction BP92 $7.30

How often have you leaned back from your twelve
gigadollar microcomputer, switched off your 10,000
watt national debt stereo, told the robot to go kill
compact cars and thought how long it's been since
you've built a crystal radio? Not very often, right?
You need this book. It's therapeutic, practical and,
at the very least, It will help you build something you
can actually understand.

This book Is ideal for both the beginner just getting
Into electronics and the experienced soldering Iron
cavalier who Just wants to stop slaying IC's for a
while. All the aspects of crystal sets are covered,
from simple circuits to muitiband sets, plus their
history and some radio theory. Simple, easy to get
parts are specif led throughout.

ELEMENTS OF ELECTRONICS - AN ON -GOING SERIES
F.A. WILSON, C.G.I.A., C.Eng.,
B P62: BOOK 1. The Simple Electronic Circuit

and Components $8.95
BP63: BOOK 2. Alternating Current

Theory $8.95
BP64: BOOK 3. Semiconductor

Technology $8.95
BP77: BOCK 4. Microprocessing Systems

And Circuits $12.30
BPB9: BOOK S. Communication $12.30
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 3: Follows on semiconductor Z..-.hnology,
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.

B P85: INTERNATIONAL TRANSISTOR EQUIVALENTS
GUIDE $12.25
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.

B P1: FIRST BOOK OF TRANSISTOR EQUIVALENTS AND
SUBSTITUTES $2.80
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.

B P14: SECOND BOOK OF TRANSISTOR EQUIVALENTS
AND SUBSTITUTES $4.80
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 avaiSable some of the most complete and extensive in-
formation in this field. The interchangeability data covers
miconductors 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 $13.45
This book 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.

t CMOS DATABOOK
TAB No.984 $14.45
Therejust coal rieecstei al

of
bDnoaknsjarcotuunrdersw, i tdha ttahiss hteeit I tes, btsinoonsareet

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.

BP68: CHOOSING AND USING YOUR HI -Fl $7.25
MAURICE L. JAY
The main aim of this book is to provide the reader with the
fundamental information necessary to enable him to make a
satisfactory choice from the extensive range of hi -f i equip-
ment now on the market.

Help is given to the reader in understanding the equip
ment he is interested in buying and the author also gives his
own opinion of the minimum standards and specifications
one should look for. The book also offers helpful advice on
how to use your hi-fi properly so as to realise its potential. A
Glossary of terms is also included.

BP101: HOW TO IDENTIFY UNMARKED IC'S $2.70
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.

SIMPLIFIED TRANSISTOR THEORY
TRAINING SYSTEMS, INC. AND LEVINE
H$20 $10.25
This book is designed to provide thorough comprehension of
the physical theory and basic operating principles of tran-
sistors and transistor circuits. The book assumes no previous
knowledge of the subject other than an understanding of
basic electricity.

The information is presented in a series of brief,
logically -developed steps, or frames -over 400 in all. A con-
cluding summary section provides both a concise review and
a convenient reference source for future use.

B ASIC TELEPHONE SWITCHING SYSTEMS
TALLEY
HB27 $15.25
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 off ices and automatic number
identification methods used in step-by-step, panel and
crossbar central offices.

INTERRELATED INTEGRATED ELECTRONICS CIRCUITS
FOR THE RADIO AMATEUR, TECHNICIAN, HOBBYIST AND
CB'ER
MENDELSON
H829 $11.35
This book provides a variety of appealing projects that can
be constructed by anyone from the hobbyist to the engineer.
Construction details, layouts, and photographs are provided
to simplify duplication. While most of the circuits are shown
on printed circuit boards, every one can be duplicated on
hand -wired, perforated boards. Each project is related to
another projects so that several may be combined into a
single package. The projects, divided into five major groups,
include CMOS audio modules, passive devices tohelp in ben-
chwork, test instruments, and games.

B ASIC CARRIER TELEPHONY, THIRD EDITION
TALLEY

$14.45
A basic course in the principles and applications of carrier
telephony and its place in the overall communications pic-
ture. It is abundantly illustrated, with questions and pro-
blems throughout, and requires a minimum of mathematics.

ROBOTICS
THE COMPLETE HANDBOOK OF ROBOTICS
TAB No.1071 $13.45
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 $13.45
A practical 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
TAB No.841 $11.45
Contains complete plans - mechanical, schematics, logic
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.

ALL PRICES INCLUDE SHIPPING

SEE ORDER FORM ON PAGE 61



Into Linear ICs
part 8

To sleep, perchance to dream; Ay, there's the
transistor (just under your shoe). The final
hour upon the stage for Into Linear IC's, by
Ian Sinclair.

ONE TYPE OF IC we haven't mentioned so far, mainly
because it's used so much more for digital circuits than
for linear types, is the CMOS IC. The letters CMOS mean
Complementary Metal Oxide Silicon; the complemen-
tary part of the title means that some of the silicon is
P -type and other parts N -type, and the metal -oxide part
of the name indicates that the currents through the
silicon are controlled by the voltage of bits of metal
which are separated from the silicon by the insulator
silicon oxide. A CMOS IC is an IC made from field-effect
transistors, rather than the familiar junction (or bipolar)
transistors, and for some purposes these ICs can provide
features which can't be equalled by the more common
types of bipolar ICs.

Two features of CMOS ICs are valuable in linear
circuits. One is the very high input resistance which can
be obtained, and the other is the use of these circuits as
resistors which change value as the voltage bias
changes. Before we look at some practical circuits,
though, a warning is needed. Because of the very high
input resistance, a CMOS input cannot discharge the
voltages caused by electrostatic charging. Your body
can be charged to several thousand volts by simply
walking over a dry nylon carpet, and such a voltage
applied across two pins of a CMOS IC from your fingers
will destroy the IC completely. A bipolar IC such as the
741 is unaffected because its input resistance is low
enough to discharge the voltage harmlessly. CMOS ICs
should be kept in the holders in which they are supplied,
and connected into the circuit only after all the other
components are in place. Many constructors prefer
always to use CMOS ICs in holders rather than solder-
ing into place. Certainly if these ICs are soldered in, a
grounded iron must be used, and the other components
must be connected in place first. When several CMOS
devices are on one IC, then no inputs must ever be left
unconnected. In the diagrams which follow, the unused
inputs are grounded by wire links which must be in

10
CD4007

12

I 7 4,9

Ve

Fig. 1. The three inverters contained In the CD4007 CMOS IC.

place before the IC is plugged in, and which must not be
removed while the CMOS IC is in place. Similarly, the IC
must never be plugged in or out while the supply voltage

is switched on, and the pins of the IC must never be
touched; you soon develop the habit of holding the body
of the IC and transferring it from its wrapping to the
board or back again without letting the pins come into
contact with anything else.

The CD4007 is a versatile circuit which consists of
three pairs of complementary MOSFETs inside one
package, with enough separate connections to allow the
unit to be used for a variety of purposes. The most useful
connection for linear circuits is as three separate in-
verters, as shown in Fig. 1. These can each be used as
common -drain amplifiers, as shown in Fig. 2 making
use of the very high input resistance and the fact that
no bias is needed.

C1
100n CD4007

R1
4M7

4 10

5

R2
100k

LINKS

+12V

OUT

c2
100n

Fig. 2. Using one section of the CD4007 as an inverting
amplifier.

Phase -Locked Loops

The phase -locked loop is a type of IC which is rather
more specialised than the ones we've looked at earlier in
this series, but it's a circuit which is nowadays used to
such an extent that we can't ignore it. The block diagram
of a phase -locked loop (PLL) is shown in Fig. 3; it con-
sists of an oscillator whose frequency can be con-
trolled by a steady (DC) voltage, along with a phase
comparator (or phase -sensitive detector). The phase
comparator does pretty well what its name suggests - it
compares the phase of two signals and gives an output
whose amplitude and sign depends on the phase dif-
ference. Let's make that a bit clearer. Suppose we have
two inputs A and B to a phase -sensitive detector, and we
have sine -wave signals of the same frequency at each
input. We can arrange the detector so that if the phase of
the signal at A is earlier than the phase of the signal at B,
the output of the detector is a positive DC voltage whose
size depends on the amount of the phase difference,
perhaps 200 mV for every 20' of phase difference.
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Fig. 3. A block diagram of the NE565 PLL.
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Similarly, if the phase of the signal at A is later than the
phase of the signal at B, the output of the detector is a
negative voltage whose size depends on the amount of
the phase difference. The output is zero only when the
phases of the two signals are identical, or when the fre-
quencies are so different that the detector can't
operate.

What happens in a phase -locked loop is that exter-
nal components, usually a resistor and a capacitor, are
used to set the frequency of the oscillator inside the
PLL IC. Another signal applied to the input will, if its fre-
quency is sufficiently close to that of the oscillator,
cause the phase detector to generate a voltage. This
voltage, the correction signal, is then used to change
the frequency of the oscillator (it's a voltage controded
oscillator, remember) so that it is 'pulled in' to be equal
to the frequency of the input signal.

How can we use this? One use is in 'cleaning -up'
signals. If we have a signal which started as a sinewave
but which has been affected by noise, tape drop -outs, or
interference, then using it as the input to a PLL will
cause the PLL to generate a 'clean' output waveform of
exactly the same frequency, and in the same phase as
well. This can, incidentally, also be used to remove all
traces of amplitude modulation from a signal.

Another application is FM demodulation. If the
signal into a PLL is an FM IF at a reasonably low fre-
quency (the normal IF for an FM receiver is 10.7 MHz,
which is a bit high for most IC PLLs), then as the fre-
quency of the input signal changes, the voltage of the
correction signal will also change to make the oscillator
keep in step. We can make use of this correction
voltage - it's the audio signal from the demodulated
FM and its voltage is exactly proportional to the fre-
quency of the input.

Other uses? Metal detectors are another obvious
use for the PLL, and they are also being seen more and
more in the application which they were designed for
(the PLL, that is) which is cleaning up the signals from
tape recorders to feed into computers, and to convert
computer signals into a form which can be transmited
along telephone lines.

We've covered a lot of ground (and circuit board)
since we started on Part 1 of this series, and looked at a
lot of linear ICs. But now, you should be able to identify
how a linear IC is used in any circuit, and your practical
experience now lets you construct linear IC circuits with
complete confidence. What more do you want? Digital
ICs? Watch this space!

OTY. ITEM AMOUNT
Back issues @ $3 (mark choice above) $

More Circuits @ $4.95
Hobby Projects @ $3.95
Electronic Circuit Design @ $3.95
Projects Book No. 2 @ $3.95
Circuits File @ $3.95

Subscriptions @ $16.95/$29.95
ETI T-shirts @ $5.50
Small ( ) Medium ( ) Large ( )

ETI Binders @ $8.00
Ontar o residents add 7% PST except for subscriptions.
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Continued from page 49

Standard Code for Information Interchange. Like all the other
codes, it can be represented with an 8 bit byte. The standard
ASCII code requires only 6 bits. Using these 6 bits, a total of
28 = 64 different alphanumeric characters is possible. These in-
clude decimal numbers, upper-case letters and special punc-
tuation characters as well as control characters. Note that not
all the characters in the ASCII code can be printed or
displayed; control characters for instance cause certain func-
tions to occur, but are not seen by the user. Only the result of
the function may or may not be detected. Also, there is the
more common communications type USASCII. USASCII is an
extended ASCII code and uses 7 bits. With 7 bits we can have
2' = 128 different characters, including lower-case and more of
the specialized characters. The eighth bit in a 7 bit ASCII
(USASCII) code is used for what is called the parity check. This
bit may or may not be required. It is used as a simple means for
the communications system to check that the data coming in
is correct. Briefly, even parity means that the total of all of the
bits that are a '1', including the parity bit, result in an even
number. Odd parity means that the total of all the bits that are
'1', including the parity bit, result in an odd number. Most
microcomputers use a method called stripping to get rid of
this eighth bit in order to ignore it for general terminal (crt) in-
put and output. This is the standard code used to com-
municate to the microcomputer with the keyboard and view
the results on the CRT or picture tube. Also, it is the code most
often used to drive printers.

All the codes that we have talked about are 8 bits, either
1's or 0's. If the digital microcomputer contained the binary
number 01000001, then this byte could be represented by any
one of the following computer codes:

01 000 001
1010 (OCTAL)
0100 0001

41H (HEXADECIMAL)
01000001
"A" (ASCII)
01000001

MOV B,C (8080 INSTRUCTION)

But the digital microcomputer only knows that it is the 8
bits 01000001.

In order to represent the byte as either octal or hex-
adecimal or ASCII, the programmer must write a program that
will take that byte and convert it to the representation that he
would like. Therefore, this one byte could be displayed as
either an octal number, as a hexadecimal number or as the
ASCII letter A, or even as the binary number 01000001, but it
takes special software or programs in order to do this.

End Bit

All of these conversions will require software routines which
may be written for one notation or the other; it is not impor-
tant, at this point, which notation is chosen. What is important
is the fact that a conversion routine is required regardless of
the notation being used. Therefore if a microcomputer pro-
gram, such as an assembler, were to print out the assembly
routine with all the data displayed in hexadecimal notation, it
is because someone chose to include a hexadecimal conver-
sion routine in the assembler and not an octal conversion
routine. But, the octal conversion routine could have been in-
cluded in the very same assembler and display octal notation
data equally well. The same thing is true of the type of data
that is entered on the keyboard; some programs require that
all input be in hexadecimal notation while other require that
octal notation be inputted. This data input is also software
controlled, and any microcomputer that requires hexadecimal
notation could just as easily have had an octal input routine in-
stead. These routines will take the ASCII data in the notation
required (hex or octal) and convert them to binary data to be
stored in the microcomputer. Later, the output routines will
take these binary bytes and convert them back to the required
notation and display them on the system console.
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CLASSIFIED
ADVERTISING

ETI's classified advertising section
allows you to reach 30,000 Canadian
readers nation-wide for 75c per word.
For as little as $15 per insertion
(there's a 20 word minimum) you can
promote your business from coast -to -

coast.

WHAT DO YOU DO?
Send us your typewritten or clearly
printed words, your permanent ad-
dress and telephone number, and your
money (no cash please). Make your

cheque or money order payable to 'ETI
Magazine'. We're at Unit 6, 25 Overlea
Blvd., Tororto, Ontario. M4H 1B1.

WHAT DO WE DO?
We typeset your words (and out the
first word and your company name in
BOLD capital letters). If we get your
message by the 14th of the month, it
will appear in ETI 11/2 months later. For
example if we receive it by October
14th you (ard thousands more) will see
it in the December issue.

S.E.A. Equalizer Preamp with cabinet,
Class -A Amplifiers, Parametric Equalizer,
Electronic Speaker Protector, Colourful
LED Meters, Power Supply, DC Voltage
Doubler/Tripler, FM Mic, Programmable
Music Box, Digital Clocks, Electronic
Roulette with Sound and Much More. Send
$2.00 for your Catalog and future special
flyers. CLASS -A ENTERPRISES, INC.,
P.O. Box 2424, New Westminister, B.C.
V3L 5B6.

PICTURE tubes for home and industry,
CRT's receiving tubes. SILVER-GLO
PICTURE TUBES LTD., Box 278,
Wabamun, Alberta, TOE 2KO.

J&J ELECTRONICS LTD., P.O. Box
1437E, Winnipeg, Manitoba R3C 2Z4.
Surplus and Semiconductor
Specialists. Do you get our bargain
flyer? Send $1.00 to receive the current
literature and specials and to be plac-
ed on the mailing list for future
publications.

MANUFACTURERS, Distributors,
Dealers -Cash paid for your prime elec-
tronic surplus -large or small quantities -
Send sample, quantity available, and price
to ELECTRONICS-Att. C. Muscott, Box
68, Whitecourt, Alberta, TOE 2L0.

CORONET ELECTRONICS, 649A Notre
Dame W., Montreal, Que. H3C 1H8,
Catalogue IC's, Semi's, Parts, send
$1.00 to cover postage. Monthly
specials at crazy prices.

ZX81 16k pinball: Fast action machine
code, flashing bumpers, cave, kicker, tilt,
etc. On screen scoring with bonus, four
speed levels, quality cassette, $20. R. ED-
WARDS, 2-3-2, Winterburn, Alberta, TOE
2N0.

WSI RADIO - SWL Radios - Ham
radios 18 Sheldon Avenue North, Kit-
chener, Ontario N2H 3M2. Tel. (519)
579-0536. Write for giant catalogue,
$2.00 (VE3EHC).

CP/M SOFTWARE at discount prices.
dBASE II $650, Wordstar $425, Super -talc
$325, Supersoft "C" $225, many more.
Call: BASE 2 CONSULTING LTD., 403
526-0594 anytime for price list.

WE are expanding and offering business
opportunities to electronically inclined in-
dividuals desiring ownership or partner-
ship, with or without investment on one of
the following profitable small businesses
(all under one roof): 1. Specialty video and
accessories. 2. Hobby Electronics. 3.
Semiconductor Specialty. 4. General Elec-
tronic Parts. 5. Any other specialized, Elec-
tronic - related businesses. For details
please contact us: AUDIOVISION 578
Marlee Ave., Toronto, Ont. M6B 3J5 (416)
781-3263. Available soon: P.C.B., Power
Supply Kit and Cabinet for Microcom.

AUDIO Kits: 12 band/channel equalizer,
dynamic noise filter, LED meters, others.
Free catalog. SYMMETRIC SOUND
SYSTEMS, Dept. ETI, 912 Knobcone,
Loveland, CO USA 80537.

WIRELESS FM Microphone compact light
weight, uses only 1 AA Battery, transmits
about 50 feet. Adj. freq. from 88-95 MHz
Send 19.95 to DENNIS HILDEBRANDT
CO., Box 2594 Steinbach, Man. ROA 2A0.
Manitoba Residents add 507o Sales tax.

PRIME I.C.'s-Digital and Linear, Stan-
dard and house numbers -100/$8.95 or 500
for $40.; 1N4148 Diodes -100/$5.50; 100
Assorted Capacitors -$3.99. Add $2 P&H.
Flyer $1. ELECTRONICS, Box 68,
Whitecourt, Alberta, TOE 2L0.

ROBOTICS - The World of Tomorrow To-
day - from DACOR LIMITED,
ROBOTICS DIVISION. We start with an
upgraded and expanded design of ETI
HEBOT, July 1980 - write for details
-DACOR LIMITED, ROBOTICS DIVI-
SION, P.O. Box 683, Station Q, Toronto,
Canada, M4T 2N5.

HYDROGEN GAS GENERATOR plans
and starter kit, $12.00. PRAIRIE
POWER RESEARCH AND DEVELOP-
MENT, P.O. Box 8291, Edmonton,
Alberta. T6H OLO.

APPLE programs. Sneakers $34.00,
Gorgon $45.25, Wizardry $56.50,
Superscribe II $150.00 plus many more.
Add $2.00 for shipping. Please send cer-
tified cheque, money order or VISA
number and expiry date. Ontario residents
add 70/o sales tax. For catalogue send 30e
stamp to: THE CANADIAN SOFTWARE
CONNECTION, 68 Fortrose Cres., Don
Mills, Ontario, M3A 2H1.

SATELLITES Specials: LNA Microwave
Associates $699.00, Chaparral feed horn
$75.00, Motorized screw jack 18" $225.00,
Programmable dish controller $599.00,
Low pass filter 5 khz for ANIK-B $99.00,
Avcom 60 db isolator $249.00, 'N' type
connectors $3.99, Receivers $1,299.00,
complete systems $2,999.00, also available
receiver kit and parts (VTO, Mixer, etc) etc,
etc., TELEVISION PAR SATELLITES
660 -13th Avenue, Senneterre, Quebec JOY
2M0. (819) 737-2624.
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PIE GREAT ELECTRONIC

MINOS & IDEAS 1100IU
HUNDREDS OF

IUNUSUAL PARTS. GADGETS & IDEA ITEMS, UNAVAILABLE IN
STORES OR CATALOGS ANYWHERE' Brown priors on Horythwur
Nen. oems in every if Rost, worwa ror your copy'

ELECTRONICS
Dept 306
Plattsburgh, N.V.
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Give
Heart Fund.

Give Heart Fund
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The Fun of Electronics
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Rogers
For many, he is just a name
stamped on the backs of old
radios found at flea markets.
However, were it not for Ted
Rogers, millions of people
might even still be enslaved by
Eveready. By Roger Allan.

FEW CANADIANS today realize that
one of the keys to the world wide
popularization of home radio con-
sisted of the development of the bat-
teryless radio, or that this invention,
"Rogers' Batteryless", is included in
the acrostic of one of Canada's
largest radio stations, CFRB in Toron-
to.

Seventy years ago home radio
reception was plagued with dif-
ficulties. If one were lucky, and
everything was working as it should,
then from ones maze of amplifying
horns and earphones, wires, tubes
and dry batteries, one might be able
to hear a sound reminiscent of music.
But in those days people had one ad-
vantage over radio enthusiasts today;
everything was so new that anyone
with a bit of ingenuity and a bit of
spare time could not only build a
receiver or transmitter, but could
develope devices which could and fre-
quently did advance radio transmis-
sion or reception capabilities.

The House of Rogers

Such was the case with Edward (Ted)
Rogers, and his invention of the AC
tube, which forever liberated radios
from the vagaries and expense of bat-
tery dependence.

The Rogers family were Penn-
sylvania Quakers who had im-
migrated to the area around
Newmarket, Ontario during the
American Revolution. For several
generations they were successful in
business, initially in lumber and farm-
ing, later in coal and fuel oil. The
Elias Rogers Coal Company in Toron-
to, for instance, was founded by Ted
Rogers' grandfather.

Rich, successful and socially
prominent, the Rogers family had
every intention that young Ted should
enter the business world in some
rapidly rising capacity as per family
custom. But it was not to be. The then

Pioneee7

Seele5
magical world of radio intrigued
Rogers too much. A servant, for in-
stance, is quoted as recalling that the
young lad's bedroom when he was
about eleven years old, "was so
covered with wires and gear that it
was almost impossible to step
around it."

He built a crystal set, and later a
selective tuner with a sliding contact
and two variable condensers con-
nected to a tuned circuit. One of his
earliest detectors, similar to
Fessenden's, consisted of a thin
platinum wire dipped into a small
glass bottle containing dilute nitric
acid with a thicker platinum wire
mounted on the bottom. By heating
the liquid, changes in resistance
could be obtained. Whenever the thin
platinum wire burned off, Rogers
merely lowered the remainder until it
touched the nitric acid again.

Like many another successful i n -
ye nt or, Rogers was not a particular
success in the conventional school
system. Educated at Pickering Col-
lege, near Newmarket (built on land
donated by Timothy Rogers and once
part of the Rogers' farm), Rogers
eventually entered the University of
Toronto's School of Electrical
Engineering. He quickly tired of

academia, particularly as he ap-
peared to have a better grasp of elec-
tronics than his professors, and soon
dropped out. Refusing to follow his
family's wishes that he take a job in
business, Rogers remained firmly en-
trenched it the family garage tinker-
ing with his radios. He built a
transmitter. With the call sign 3BP
and broadcasting on a frequency of
three hundred meters from the by
then abandoned Pickering College
building, he radiated a half -kilowatt
spark. This was sufficient for his
signal to reach the Pacific and
Maritime coasts.

In 1921 the American Radio
Relay League (ARRL) sponsored a
test in radio signalling across the
Atlantic. While the ARRL technical
restrictions were stiff (wave lengths
of 200 meters of less, power output
less than 1 kilowatt, 'limited transmis-
sion duration) on December 9, with a
power output of fifty watts, Rogers
succeeded in being heard in
Scotland, the only Canadian to
achieve the objective. As Scientific
American reported, "For the first time
in the annals of radio, short wave low
power trans -Atlantic communication
became a fact." One of the other
twenty nine successful operators

Continued on page 67
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ATOM SOFTWARE from
TORCH

GAMES
ACORNSOFT GAMES PACKS ....$29.00 each
# 1: Asteroids; Sub Hunt; Breakout
# 2: Dogfight; Mastermind; Zombie.
# 3: Rat Trap; Lunar Lander; Black Box.
# 4: Star Trek; Four Row; Space Attack.
# 5: Invaders; Wumpus; Reversi.
# 6: Dodgems; Simon; Ameoba.
# 7: Green Things; Ballistics; Snake.
# 8: Stargate; Gomoku; Robots.
# 9: Snapper (Pac Man); Minotaur;

Babies.
#10: Games for the Basic Atom (2K +

8K): Breakout; Mastermind; Snake;
Simon; Moon: Hectic; Ski -Run;
Track; Squash; Bombs -Away.

#11: Missile Base, Snooker, Dominoes

ACORNSOFT ATOM CHESS $29.00

ACORNSOFT ATOM ADVENTURES:
Three different scenarios of this
popular game $29.00

ACORNSOFT INTRODUCTARY PACKAGE:
(4 cassettes plus booklet) $59.00

BUGBYTE SPACE PAK: Galaxian,
Invaders, Star Trek $24.95

BUGBYTE JUNIOR GAMES PAK:
Breakout, Pinball, Fruit Machine $24.95

BUGBYTE 747: Flight Simulation $24.95

PROGRAM POWER MICROBUDGET:
Personal finance package $25.95

PROGRAM POWER ASTROBIRDS:
Galaxian type games with fantastic
sound effects $25.95

PROGRAM POWER LUNAR LANDER:
Superb version of the
arcade game $25.95

BUSINESS
ACORNSOFT WORD PACK ROM: A plug-in

chip containing a Text Editor and Word
Processor $75.00

ACORNSOFT ATOM DATABASE: Versatile
Cassette or Disc Based Information
Retrieval System $29.00

ACORNSOFT ATOM BUSINESS: ADDUP
tallies a column of totals; LABEL prints
multiple copies of labels from a typed
address; WTMS converts between metric
and imperial measures; DCF aids in
lease/buy decisions; SALES maintains a
file of sales data on cassette; GRAPH will
print a graph of the sales figures
aforementioned; NOM maintains a
nominal ledger; BUDG divides a financial
budget into correct portions over a year;
EXS calculates expenses claims; STD
gives standard deviation; QUE simulates
real-time queueing situations. ATOM
Business Book $23.95

Cassette $20.00

ACORNSOFT DESK DIARY: Address Book
allows up to 100 names, addresses,
telephone numbers to be built up and
searched in a fast and convenient
way; Planner allows up to 300 entries to
be made, such as appointments, birth-
days, and holidays, with many
automatic features $29.00

EDUCATIONAL INTERNATIONAL

ACORNSOFT MATHS PACK 1: Graph Plotting;
Simultaneous Equations; Linear Regres-
sion $29.00

ACORNSOFT MATHS PACK 2: Picomath
Algebraic Manipulation Package.
Polynomial Expansion; Rationalisation of
Polynomials; Trigonometric Expansion;
Fourier Analysis $29.00

ACORNSOFT PEEKO-COMPUTER:
Educational Simulation of a
Microprocessor. Peeko; Copy; Add;
Factor $29.00

UTILITY ROMS
(to fit Utility ROM socket)
PROGRAMMERS TOOL BOX: 1200 Baud

COS; TRACE and STEP (for printer); FIND
(strings); VAR and LVAR (lists variables);
AUTO (line numbering); RENUMBER;
DELETE; HEX and IHEX (Hex and ASCII
dumps). Plus additional BASIC
Statements: READ, DATA, RESTORE,
KEY, INKEY, IF ... THEN ELSE,
WHILE, ENDWHILE, CURSOR, ON ER-
ROR, BEEP, ZERO (variables zeroed),
POP, STOP $79.95

PSION: Text Editor, Debugger,
Disassembler $59.95

ACORNSOFT WORD PACK: Contains Text
Editor and Word Processor $75.00

UTILITIES AND OTHERS
ACORNSOFT UTILITY PACK 1: Dis-

assembler; Fast Cassette Operating
System (COS); Renumber $29.00

ACORNSOFT VDU: Software replacement for
ATOM VDU. Provides 128 upper/lower
case characters as well as mathematical
symbols. New characters, such as foreign
letters or graphics symbols, may also be
designed $29.00

ACORNSOFT ATOM FORTH: Programming
Language Manual $20.00

Cassette $29.00*
ACORNSOFT SYNTHESISER: Music

sythesiser program $29.00

BOOKS
ATOM Magic $19.95
Getting acquainted with your ATOM
(2nd Edition) $23.95
ATOM Business $23.95
FORTH Theory and Practice $20.00

*Cassettes are no use without associated
books. Ontario Residents add 7% P.S.T.
Add $3.00 per order to cover shipping and
insurance. We aim to ship orders within 3
days except in the case of personal che-
ques which must clear bank before
despatch. Visa, Mastercard and American
Express orders welcome: give card
number and card expiry date.

Mail Order to:
TORCH INTERNATIONAL COMPUTERS
(CANADA) LTD., Suite 212, 7240 Woodbine Ave,

Markham, Ontario, L3R 1A4. (416) 475-8622.
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LED meter

Kits

9t/oh
A,/

EQUALIZERS PRICED
FROM $119. to $690.

LED METERS PRICES
S48. to S219.

A Unique MIXER for Sit -Studio's Broadcaster's
IStrotelIC Inputs

Semen Band Stereo

TT. !U.!' cz.?r,?!. EGUALIZES

turnia. eon, Prat Sancr .,

Call or write for full product information, and pricing to:
AaRON-GAVIN

123 South McClay Street. Unit F.
Santa Ana, CA 92701. (714) 957-8710

Circle No.19 on Reader Service Card.

SEMIS & KITS
IDEAL PROJECT FOR BEGINNERS ALARM

CLOCK KIT. MODEL DC -8
12/24 hour operation. Bright green display hours,
minutes, am, pm

'Huge 10 mm fluoro readout.
7 minute snooze cycle.
'Electronic alarm to the minute.
'Modern case and filter panel.
KIT $3495- SPECIAL $19.00

KIT -$29795--

of... NISx'-41 90 ,,,, .4

CHEAPEST WITH SECONDS DISPLAY MODEL
DC -6

'Full hours, minutes and seconds display.
*12/24 operation, 10mm bright orange gas dis-
charge display.

'Circuit uses MM5314 IC, 13 transistors, 5 diodes,
transformer

'Beautiful plastic case also available.

Computer keyboard for Apple II $179.00
Power Supply for Apple II $ 95.00

Matched Pair Power Transistors
VGDO 1D(A) PD(W) Per Pair

2SK134/2SJ49 140 7 100 $21.50
2SK135/2SJ50 160 7 100 $23.50
2SK176/2SJ76 160 8 125 $23.50
MJ15003/15004 150 20 200 $10.00
MJ4502/MJ802 90 . 20 200 S 7.50
MJ2955/2N3055 90 20 90 S 2.99

Send Cheque or Money Order. Add 5% for shipp-
ing and handling. Ontario residents please add
7% sales tax.

KITSTRONIC INTERNATIONAL
P.O. Box 577, Stn. J, Toronto

Ontario. M4J 4Z2

Circle No.15 on Reader Service Card.
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Continued from page 65
ROGERS

was the American Edwin Armstrong
broadcasting with a ninety nine watt
set. Armstrong later developed the
regenerative circuit and is credited
with being the 'father' of FM radio.

Kill the Batteries, Ted

In 1924 Rogers decided that batteries
must go. They were big, bulky, expen-
sive, unreliable and wore out quickly.
He felt that if radios were to become
truly universal, then they should be
reliable enough to be operated by any
member of the family, and operated
on ordinary household current. For
this to occur, the radios needed an
AC tube.

By this point in history there was
a form of AC tube on the market
developed by the American Mc-
Cullogh. It was not very good and only
succeeded in removing the 'A' battery
from the set. One still needed the 'B'
and 'C' batteries. While in Pittsburgh,
Rogers had the opportunity to ex-
amine the McCullogh tube, complete
with horn like filaments sticking out
its top. Despite disuasive arguments
from the American engineers that it
would be impossible to design a total-
ly AC powered radio tube (due to
interference from the filament inside
the tube), Rogers bought the Cana-
dian rights to the McCullogh tube. In
the family garage on Chestnut Street
in Toronto, Rogers set out to prove

-Courtesy Rogers -Majestic Corp. Ltd.
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February 1977
Features: CN Tower, Biorythm Calculator,
VCT, 555 Timer Applications, Yamaha B1
Review, Scope Test Your Car.
Projects: 5W Stereo Amp, Philips Speaker
System, Reaction Tester, Patch Detector,
Heads or Tail, SCR Tester.

December 1978
Features: Designing Oscillators, Ham Spec-
trum Chart, Principles of Video, Getting into
Video.
Projects: Digital Anemometer, Tape Noise
Eliminator, EPROM Programmer.

February 1979
Features: Quarks, Op -Amps, Binary to
Decimal and Back.
Projects: SW Radio, Phasemeter, Light Chaser.

April 1979
Features: Designing Audio Amps, Solar P
RF Chokes, What Quad terms mean
Projects: Differential Temperat
Audio Compressor, Wheel of

May 1979
Features: Spa
Transduce
Researc
Projects:
VHF Anten

June 1979
Features: Op -Amps,
Computer Catalogue.
Projects: Easy Colour Organ, LCD Ther-
mometer, Light Show Colour Sequencer, VHF
Antenna (pt.2), Bip Beacon.

ions,
Control,

roller, AM Tuner,
Drill.

Ultrasonic Sound, ETI

August 1979
Features: Casing Survey, Smoke Det ors, TV
Antennas, Reed Switches, M Field
Audio Amp, Industrial Elec
Projects: Audio Power TI -
Wet Plant Waterer

September
Featu
P

P

Octo
Featu
Compu
Projects: raphic Equaliser, Digital
Dial, Va Windscreen Wiper, Cable
Tester.

ey, Ultra Fidelity,

November 1979
Features: Kit Survey, Ultra Fidelity (pt.2), Us-
ing UARTS.
Projects: 60W Amplifier, Model Train Con-
troller, Scope Curve Tracer.

December 1979
Features: LM10 -the Basics, Police Radar
Speed Meters, Guide to TRIACS, Fluorescent
Displays.
Projects: High Performance Stereo Prea
Development Timer, Logic Trigger.

May 1980
Features: Delay Lines, Standing Waves,
Microwave Cooking, Artificial Intelligence.
Projects: Click Eliminator, Soil Moisture In-
dicator, Fuel Level Monitor, 16k RAM Card.

June 1980
Features: Electronic Warfare, PLL Synthesis,
CA3130 Circuits, Canadian Sound Archives,
Magnetic Power Control, CLIP.
Projects: Function Generator, Dynamic Noise
Filter, Overspeed Alarm.

July 1980
Features: CMOS 555 Circuits, Capacitors,
Electronics in the Studio, Tesla Controversy.
Projects: Hebot Robot (pt.1), Photographic
Timer, Analogue Frequency Meter, Accen-
tuated Beat Metronome.

August 1980
Features: 5100 Bus System, Introduction to
Test Gear, Designer Circuits, FET Special, Li
Out There?
Projects: 300W Amp, Hebot (pt
Tester, Passionmeter.

November 1980
Features: Designer tte
Decks and T oject
Daedalus, Therm
Projects: Guitar Pry ier, 6W Siren,
Infra -Red Remote

December 1980
Features: Transducers in Audio, Floppy Disks,
10 Simple Transistor Circuits, Electric Cars, SI
Units.

ojects: Digital Test Meter, RIAA Preamp,
urvival Game.

riliwir1 \D 0 47,

0 0

TURNTABLE
TECHNOLOGY

111111
Introduction to 1 aserseAuto-probe
Test Meter On uttseEtkiv Currents
Stereo Image Co-ordinator

January 1981
Features: Studio Techniques, Premium
teries, Edision Effect, Alarm Circuits.
Projects:Electronic Ignition, Digital Fre
cy Meter, EPROM Eraser, Coin Toss.

February 1981
Features: Electronics in ography, A
Filter Design, Piez city, Mode
Choosing a Prin Floppy Disk.
Projects: Ultr r Fuzz Sus-
tain Unit Pr
Ma
ea

e 1981
Features: Project Galileo, Story Behind
Stereo, Solder, Computerese.
Projects: 1573A VCA, High Speed Cassette In-
terface, Double Dice, Bicycle Speedometer.

July 1981
Features: LM3914 Circuits, How to Solder,
Faraday, Auto Sound Survey, Project Fault -
Finding.
Projects: Universal Timer, Bargraph Car
Voltmeter, Engineer's Stethoscope, Computer
Motherboard.

Bat -

us Oscilloscope, VFET
ocells, Test Gear.

liter, Drum Sythesiser, Shark

August 1981
Features: Recording Tape and Tape Recor-
ding, Anatomy of a Micro, Holograms, Wein
Bridge Oscillators, 55 Circuits.
Projects: Red Alarm, Bench PSU, Wired
Sound

m Circuits, A look at CP/M,
m Loops, Ex -OR Gates.

Vu Meter, Russian Roulette,
o, Emergency Light Unit.

ober 1981
Features: Scope Survey, Graphic Equalizer

Theory.,ign,

I/ODevices, Dolby C, Black Hole
Theory.
Projects: Tape Optimizer, Antenna Extender,
Win Indicator, Pulse Generator.

November 1981
Features: Canada in Sp esign
Handbook, Maxwel ing t X80,
VIC-20 Review, P
Projects: Al
Drum M

Janua
Featur Design (pt.2), Big Bang
Theory, ATOM Review, SLR Cameras,
Micropo er Circuits.
Projects: 4 -Way Loudspeaker, Movement
Alarm, Temperature Controlled Iron.

February 1982
Features: 50 Circuits, ATOM Review, Elec-
tronic Signs, Industrial Robots, Amplifier
Class, dBx, SW Aerials.
Projects: Flash Sequencer, Enlarger Timer,
Sound Bender.

March 1982
Features: Printers, Ni-Cads, ZX81 Review,
Perfect Sound, Gluons, CMOS Circuits.
Projects: Music Processor, Crystal Marker, Ni-
Cad Charger, Reaction Tester.

April 1982
Features: Satellite Appl B Cir-
cuits, TRS-80 Mod nden,
Electric Pencil.
Projects: Te

Ma
, Faster than Light

uits, Modems, Drone
puter Review, Optical Disk

F Signal Generator, Super Dice,
Level Meter.

June 1982
Features: Fibre Optics, Lasers in Hi-Fi, Lep-
tons, Xerox Computer Review, Hertz, 50 More
Circuits.
Projects: Phono Preamp, Roulette Game,
Light Wand, Stylus Organ.

Pihe Back Issues listed here are still
available. A few others (listed on the
order form) are also available but in
very limited quantities. Our Back
ssues are not unsold copies: each
onth about 500 are held in reserve
r this service.
$3.00 each or any FIVE for $10

(Price includes shipping)

ETI Back Issues,
Unit 6, 25 Overlea Blvd,

Toronto, Ontario,
M4H 1B1



POWER AMPLIFIERS PHILIPS
LOUDSPEAKERS

5 -YEAR
WARRANTY

 State-of-the-art performance
 Built-in heatsinks
* Encapsulated circuitry
 No external parts required
 Five-year warranty

MOSFET
AMPLIFIER MODULES:

60, 120 and 240 watt amplifier utilizing the latest
technological advance in audio ... the MOSFET. They
provide faster slew rate and complete absence of
crossover distortion. They are Immune to thermal
runaway, increasing long term reliability and eliminating
the need for complicated protection circuitry which can
add distortion. Can operate into complex loads
PERFORMANCE SPECIFICATIONS:
Frequency response - 15 Hz - 100 KHz ( -3 db). THD
(Typical at 1 KHz) - 0.005%. IM (60 Hz and 7 KHz
alnewave, 4:1 ratio) - .006%. S/N Ratio (DIN standard)
- 100 db. Slew rate -20 V/uS. Rise time -3 uS. Input
sensitivity/Impedance - 500 MV/100k ohm. Output im-
pedance - 4 ohms to infinity. Damping factor - 400.

MOS120 80 watt MOSFET Power Amplifier
(8 ohms) 95.00
MOS200 120 watt MOSFET Power Amplifier
(8 ohms) $162.00
MOS400 240 watt MOSFET Power Amplifier
(40 hm) $252.00

POWER SUPPLIES
PSK1. For 1 or 2 HY60
PSK2. For 1 or 2 HY120/HD120
PSK3. For 1 HY200/400/HD200/400
PSK4. For 1 or 2 HY200/400/HD200/400
PSK6. For 1 or 2 MOS200 , 1MOS400

$44.95
$64.95
$73.95

$115.00
$125.00

"BRIDGING" MODULE Combines output of any two
same model ILP module. FP480. $25.00

ROM/EPROM Emulators
A new microsystem programming aid
'Plug in replacement for popular ROMs & EPROMs
'Instantly programmed at normal system speed
'No erasure required before reprogramming
'Contains CMOS RAM with battery backup
'Retains data up to 10 years
'Removable - easily copies in an EPROM copier
 GR2532 plugs into ACORN ATOM utility socket!

CABINET
Attractive, rugged, professional 19" rack -mount cabinet
for easy assembly of your ILP amplifier system.
Amplifier modules (2 of) mount on pre-cut back panel.
Power supply unit mounts inside chassis. Complete
assembly and wiring is a breeze, taking about one hour!
Specify which amplifier you will be using: HY120,
HY200, HY400, MOS120, MOS200 or MOS400
L1905 ILP CABINET. $49.95
Backplates (Specify modules) $9.95

BIPOLAR AMPLIFIER MODULES
Choose from five modules, all featuring built-in heat -
sinks, fully protected circuitry, five simple connections,
and five year warranty.
PERFORMANCE SPECIFICATIONS:
Frequency response - 15 Hz - 50 KHz (-3 db). THD
(Typical at 1 KHz) - 0.1%. IM Distortion - 0.006%. S/N
ration - 100 db. Slew rate - 15V/uS. Rise time -5 uS.
Input sensitivity/Impedance: 500 My/100 Kohms. Damp-
ing factor - 400. Power rated into 8 ohms (except
HY400 rated into 4 ohms).
HY30 (15 watts RMS) $29.95
HY80 (30 watts RMS) $34.95
HY120 (60 watts RMS) $67.50
HY200 (120 watts RMS) $93.50
HY400 (240 watts RMS) $117.50
FP480 "Bridges" 2 HY400s $25.00

for 480 watts RMS at 8 ohms.
SOUND INSTALLERS & DEALERS: Contact us for quan-
tity purchase prices.
HEAVY DUTY SERIES. Similar in performance to
Bipolars, with additional circuitry making them totally
short -proof! Recommended for professional sound ap-
plications, instruments. etc.
HD120 60 watts RMS into 8 ohms $ 79.95
HD200 120 watts RMS into 8 ohms $ 99.95
HD200 240 watts RMS into 4 ohms $144.50

'Instant Rom' ROM/EPROM EMULATORS are new pro-
development. They

contain CMOS RAM, which has a low -current 'standby'
mode of operation. A lithium cell retains the data for up
to 10 years. No recharging is required.

Data or programs are written to INSTANT ROM (using an
additional 'Write' signal) at full system speed in your
Development System. You use it like RAM.

When the 'Write' signal is removed the device becomes
effectively a ROM. When the power is switched off, data
is retained.
INSTANT ROM can save you a lot of time.
Bugs can be corrected immediately. There is no need to
erase and re -program EPROMs. INSTANT ROM can be
used for long periods; when the program is f inally 'bug -
f ree', an EPROM can be programmed.
SPECIFICATION
All types are only suitable for +5V single -rail systems.
GR2516-2kBytes, located in the tower half of the 4k
slot. 2516 pin -out, suitable for PET/AIM. $10960
GR2532-4kBytes, occupies the entire 4k slot. 2532 pin -
out, suitable for PET/AIM. $157.00
GR2716-2kBytes, located in the lower half of the 4k
slot 2716 pin -out, in very wide use. $109.00
GR2732- 4kBytes, occupies the entire 4k slot. 2732 pin -
out, in very wide use. $157.00

GLaDSTIMEnil
(416) 787-1448 I

Clip and mail

ORDER FORM

at Incredible Savings!
TWEETERS
AD0163/T8 4" Textile 50W 13.95
AD01624/T8 4" Ferrofluid 50W

18.95
WOOFERS
AD15240 15" 80 watts RMS
AC12240 12" 70 watts RMS
AD12250 12" 100 watts RMS
AD10240 10" 70 watts RMS
AD80672 8" 60 watts RMS

$59.95
57.95
79.95
57.95
29.95

MIDRANGE SPEAKERS(Sealed)
AD5062/SQ8 5" Cone type
50W 24.95
AD02110/SQ8 5" Dome 60W 29.95
AD02160/SQ8 5" Dome 80" 39.95

CROSSOVER NETWORKS
AD3WXSP 150 Watt 3 -way
air core coils
AD50011500 80 watt 3 -way
ADF1600/8 60 watt 2 way
ADF2400/8 60 watt 2 way

34.95
13.95
8.95
7.20

2"fiscilloscope

THANDAR Now Only $419.95
SC110

FREE x11x10 PROBES

AT NO EXTRA CHARGE

THAN DAR'S OSCILLOSCOPEAmazing SC110

AUGUST

Amazing

iA

is less ti weighsan 2 inches thick andunderpounds,

L

yet has the performance of a standard bench scope. Has
full trigger facilities including Bright Line and Auto with
TV Line and Frame filtering. The SC110 can operate for
very long periods of time on low cost disposable cells as
well as on rechargeables (has built-in recharger).

SC110 SINGLE TRACE LOW POWER
2" OSCILLOSCOPE
Bandwidth' DC to 10MHz
Sensitivity: 10mV/division to 50V/division
Sweep Speeds, 0.1µsecs/division to 0.5 secs/division

4 to 10V DC from 4'C' cells or AC adaptorPower Requirements:
Size: 255 x 150 x 40mm
WeigItt, 800gms excluding batteries
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Continued from page 67
ROGERS

the Americans wrong.
The first step was to design a

satisfactory 'B' battery eliminator for
the sets. At this stage, the 'A' and 'B'
substitutes were in separate units.
Then came the problem of assembl-
ing them in the same cabinet as the
receiving set. The first efforts to do so
were unsatisfactory, due to the heavy
fields set up by the various
transformers and chokes. It was
found that both the RF and audio cir-
cuits were grossly influenced by the
alternating current. In addition to
this, after the alternating current had
been rectified and filtered, the direct
current was modulated in the choke
by the field from the transformer.

To reduce AC hum, Rogers
brought the filament leads out of one
end of the tube and the grid leads out
of the other. This provided as much
separation as was possible within the
physical construction of the tube.

By the careful placement of the
various parts, the use of proper
shielding, the re -designing of the
cores for the transformers and
chokes, Rogers progressively in-
vented the AC tube. In April of 1925 he
filed a patent application on his in-
vention, which was granted as
number 269205 in March of 1927. In

Rogers words:

"My invention comprises produc-
ting a rectifier which may be used
to supply the anode potential of
therm ionic tubes directly from a
source of alternating current of
commercial frequencies such as
25 or 60 cycle without causing
any disturbance in the radio
reception or transmission cir-
cuits in which the tubes are
used."

Capitalizing on his inbred
business acumen, Rogers promptly
founded a company to manufacture
his invention, Standard Radio
Manufacturing Company, later known
as Rogers Majestic Corporation,
which in August 1925 produced the
first commercial AC tube. Within the
day, Rogers' Batteryless Radios were
on display at the Canadian National
Exhibition.

By 1927 Rogers had upgraded
the power of batteryless transmitters
to the point where they could be used
for commercial broadcasting. In 1927
he founded radio station 9RB, which
latter became CFRB. Broadcasting
on a wavelength of 291 meters from
two 100 foot masts supporting a 4
wire flat top antenna, the station was

PRODUCTS available from
the following dealers

A-1 Electronics
5062 Dundas St., W.
Islington, Ontario
Altair Electronics
660 Progress Crt.
Kingston, Ontario

Waterloo Electronic Supply
219 Hartwood Avenue
Waterloo, Ontario
Psionic
925 Crawford Avenue
Windsor, Ontario
Noramel
2407 St Catherine E.
Montreal, Quebec

Kingston Electronic Supply
147 Joseph Street
Kingston, Ontario

General Electronics Limited
5511 Yonge Street
Willowdale, Ontario

Exceltronix
319 College Street
Toronto, Ontario
R -A -E Industrial Electronics Ltd.
11680 -170th. Street
Edmonton, Alberta

Jean -Marc Emond Inc.,
383 De la Canardiere
Quebec City, Quebec
Kris Electronics Limited
1070 Morrison Drive
Unit 16
Ottawa, Ontario

Cite Electronique 1979 Inc.
3185 Rue Hochelaga
Montreal, Quebec
Interior Electronics Ltd.
3102 -29th. Avenue
Vernon, B.C.

Interior Electronics Ltd.
1743 Springfield Road
Kelowna, B.C.

Interior Electronics Ltd.
1304 Battle Street
Kamloops, B.C.

Cite Electronique Inc.
918 Rue King Ouest
Sherbrooke, Quebec

Atwater Electronics Ltd.
886 Dundas Street E.
Mississauga, Ontario
Rendell-Paret Electronics Ltd.
2048 West 4th Avenue
Vancouver, B.C.

VERO Products distributed in Canada by:

Electronic Packaging Systems Ltd.
P.O. Box 481, Kingston, Ont.
K7L 4W5 (613) 384-1142

See our ad elsewhere in this issue.

powered by four 1 kilowatt water cool-
ed tubes. It was located in Aurora,
north of Toronto, therby side-
stepping in -city regulations govern-
ing power output.

Rogers died in the spring of 1939
of a hemorrhaging ulcer.
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SOFTWARE
to 20%0FF!*

EEO

UP

SOFTRACK. Two new ways to buy software for your Apple,
Atari, Commodore, TRS-80, or IBM micro.
Come into our store and select the programs you want off the
rack, or get our new catalogue and have the programs you want
sent directly to your home or office.
We are constantly updating our software listings and displays
so either way you get the latest and best available In game,
adventure, educational, business and word processing
packages.
SOFTRACK. Two new ways to win.

OF RACK
519 King

Street West Toronto Ontario
M5V 1K4

(4163 596-8911
11

Send $2 for our complete. up-to-date catalogue
'Discounts on selected items, up to 20', oft suggested retail price

70-AUGUST-1982-ETI
Circle No.23 on Reader Service Card.



$399.95
A powerful 6502 -based full -facility computer that will
connect to standard TV or monitor.  Full sized OWERTY
keyboard with rugged injection molded case. *High
resolution graphics (256 x 192) *Optional colour board
'Programmable in Basic and Assembler  Built in
cassette interface  RAM expandable on board from 2K
to 12K, up to 40K external memory.  ROM expandable
from 8K to 16K (two 4K additions). 'Comprehensive
manual included  32 bit arithmetic. 'Optional "Word
Pack" plug-in ROM gives advanced word processing
and text editing capabilities.
BASIC ATOM; 2K RAM & 8K ROM $399.95
EXPANDED ATOM: 12K RAM & 12K ROM $525.00
Power Supply (nominal 8V/2A) $35.00

aLaDsronE

Sinclair 1X81 Kit
the heart of a personal computer system

that grows with you.

EASY -TO -BUILD KIT

$109.95

Assembled
$159.95

Sinclair's new 8K Extended Basic offers features found
only on computers costing three or four times as much.
'Continuous display, including moving graphics.  Multi-
dimensional string and numerical arrays. 'Math and
scientific functions accurate to 8 decimals.  Unique one
touch entry of "key words" (i.e. basic and system com-
mands).Automatic syntax error detection.  Randomize
function. *Built-in interface for ZX Printer. 'Connects to
standard TV and cassette recorder. *164 page manual
included.  Power supply (9V at 650 ma) optional for
$19.95. '1K of memory is included. 'Easy -to -build.
Sinclair ZX81 Computer Kit
Sinclair ZX81 Computer Factory Assembled
Sinclair 16K Memory Expansion
Memotech 64K Memory Unit for ZX81
ZX Printer
Power supply 650 ma (for ZX81 and memory)
Power supply 1.2A (for ZX81, memory, printer)

NEW ZX81 BOOK TITLES
Explorer's Guide to the ZX81
30 Programmes for ZX81 (1k)
Machine Language Programming Made
Simple for the Sinclair Z.)(81
Understanding Your ZX81 ROM
ZX81 ROM Disassembly

$109.95
$159.95
$ 99.95
$249.95
$169.95

9.95
$ 29.95

$169.95

ZX Printer
Designed exclusively for use with the ZX81 (and ZX80
with 8K basic ROM), the printer offers full
alphanumerics and highly sophisticated graphics.
COPY command prints out exactly what is on screen. At
last you can have a hard copy of your program listing
and results. Printing speed is 50 characters per second,
with 32 characters per line and 9 lines per vertical inch.
Connects to rear of ZX81 - using a stackable connector
so you can use a RAM pack as well. A 65 ft paper roll, in-
structions included. Requires 9 volts, 1.2 amp power
supply (option extra).

EXCITING NEW ZX81 SOFTWARE!
VU-CALC. Constructs, generates, and calculates large
tables for analysis, budget sheets and projections. Up to
26 columns of figures or data can be entered, plus user
definable formulae capable of relating any one or more
position in the table to any other defined position.

$29.95
MULTI -FILE. Data Storage System. A flexible system for

$12.95 organizing masses of data, such as address/telephone
$16.95 files, customer lists, book/record collections, bank ac-

counts, etc. Caters for both numerical and string
$23.95 variables. Comes complete with program tape, 3 blank
$23.95 data cassetes, attractive storage case, and extensive
516.95 documentation. $39.95

MEMOTECH 64K MEMOPAK $249.95
The Memopak is a 64K RAM pack which extends the
memory of the ZX81 by a further 56K. Designed to be in
the price range expected by Sinclair owners. Plugs
directly into the back of the ZX81 and does not inhibit
the use of the printer or other add-on boards. There is no
need for additional power supply or cables. The
Memopack together with the ZX81 gives a full 64K,
which is neither switched nor paged, and is directly ad-
dressable. The unit is user transparent, and accepts
such basic commands such as 10DIM A(9000).
With the Memopak extension the ZX81 is transformed
into a powerful computer, suitable for business, leisure
and educational use, at a fraction of the cost of com-
parable systems.

(16K RAM PACK)

$99.95

Acorn
Atom

PERSONAL COMPUTER
as low as BOOKS ABOUT THE ACORN ATOM!

Getting Acquainted with Your Acorn Atom
(2nd ed) $23.95
The Atom Magic Book $19.95
Atom Business $23.95
Atom Business (programs on tape) $29.00

EXCITING NEW ACORN ATOM
SOFTWARE!
747: FLIGHT SIMULATION: Written by a 747 pilot, an ac-
curate simulation of cockpit display and graphic display
of airport approach and landing. 12K. $24.95
CHESS. Features include: split screen (high resolution
+ alphanumerics); many levels of play; castling and en
passant; computers plays black or white. 12K $29.95
SPACE PAK. Superb combination of our three most
popular games: Invaders, Galaxian, Star Trek. $24.95
JUNIOR GAMES PACK. Breakout, Pinball,
Fruit Machine $24.95

CENTRONICS $875.`°
PRINTERS

Ideal for Acorn Atom

CENTRONICS 739 PRINTER. New low price, only
$875,001 (Was $1195.00) Features 3 print formats,
graphics, uses computer roll or standard paper
Printer interface & Cable for Atom $59.95

ACORN ROMs
WORD PACK ROM: A 4K ROM chip which plugs into the
ATOM's utility ROM socket. Ideal for preparation of
leaflets, documents, etc. Adds the commands EDIT and
TEXT to ATOM's command set. TEXT EDITOR enables
upper/lower case, allows insertions/deletions/and mov-
ing text. WORD PROCESSOR enables pages to be
printed in any format, justified as required, automatic in-
sertion of page numbers, and many more. All for only

$75.00
PROGRAMMERS TOOL BOX. Plugs into utility socket,
provides more than 25 additional functions including
1200 baud cassette operating system, STEP, FIND, VAR,
AUTO X Y, RENUMBER, DELETE, HEX; additional BASIC
statements such as READ, DATA, RESTORE, KEY X, IN -
KEY, BEEP, ZERO, and many others. Works with any
memory size to enhance Atom facilities. $79.95

1736 Avenue Rd., Toronto, Ont., M5M 3Y7

LECTROIlICS Telephone (416) 787.1448 Telex 06-986782

O

IA

pmp

111

es

3

Circle No.12 on Reader Service Card. Personal orders with VISA, Mastercard, American Express welcomed.
Use mail order form on page 69.



CHOOSE ATOM POWER
A full featured computer at an

The Atom is a machine to be used.
Every day, day after day. It's a full
function machine- check the
specification against others. It's
rugged, easy to operate built to last
and features a full-size typewriter
keyboard.
Just look at some of the features!
 More hardware support than any other
microcomputer  Superfast BASIC
includes symbolic Macro Assembler
 High resolution and comprehensive
graphics ideal for games programmers and

players  Designed in Britain
 Software available for education,
math, graphs, business, word processing, etc.

 Other languages: Pascal, FORTH, USP
 I/O port for control of external devices
 Built-in loudspeaker  Cassette interface
 Full service/repair facility  Users club

Optional Extras
 Network facility with Econet
 Disk  Printer connection
 Add -in cards include 32K memory,

analogue to digital, viewdata VDU, disk

controller, daisywheel printer, plus many,
many more!  Power supply

FREE MANUAL
The Atom's highly acclaimed manual comes

free with every Atom and leaves nothing out. In

just a while you'll be completely at ease with

your new machine! Within hours you'll be

writing your own programs.

1140111/c.,

ATOM SOFTWARE is designed and produced by Acornsoft, a
division of Acorn Computers, Trust the

manufacturer to get the very best from its
own product. Current software includes

word processing, maths packs
over 30 games, database,
Forth and business packages.

Dealer Enquiries Welcome

affordable price
ATOM 12k RAM, 12k ROM
$525.00 $599.00
(filar k and Whitei (Colour)

Ai%

11.1

INTERNATIONAL

Order direct from the Canadian distributors:
TORCH INTERNATIONAL

COMPUTERS (CANADA) LTD.,
Suite 212, 7240 Woodbine Avenue,

Markham, Ontario, L3R 1A4
(416) 475.8622

ACORN ATOM -12K ROM, 12K RAM..$525.0)
ACORN ATOM-As above + colour $599.00
Power Supply Unit E 35.0)
Printer Interface $ 35.00
Centronics 739 Printer 6875.0)
ACORNSOFT WORD PACK ROM (Text editor
and Word Processor plug-in chip) $ 75.00
Ontario Residents add 7% P.S.T. Add 5% to cover
shipping and insurance: any excess will be creditec.
Torch aims to ship orders within 3 days except in the
case of personal cheques which must clear bang
before despatch. Visa, Mastercard and American Ex-
press orders welcome: simply supply card number and
card expiry date.

Order with confidence: Torch
refund your purchase price in full If you dec
to return your order In good condition within
days of receipt. This even includes sof twa
ordered at the time of purchasing your ATO

Circle No.3 on Reader Service Card.


