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Masdlein Conade-BMPCXT & AT Compatibie

Monitor not included. IBM, IBM PC, IBM XT and IBM AT are registered trademarks of IBM Canada Ltd.

Features common to BEST MK I, MK Il & MK 1V

® Superb IBM PC & XT Compatibility

® Canadian Made

® 256K RAM Standard minimum (uses 41256K
RAM chips)

® Expandable on board to 640K RAM

® Paraliel Port (for printer)

@ Seria! Port (for communications)

® Reai Time Clock/Calendar
(with Battery Backup)

® Presocketed for optional co-processor —
such as 8087 Math Processor

® IBM Compatible Keyboard

® Reset Switch
® Phoenix BIOS as used in many major brand
IBM compatible systems.

® 150 Watt Power Supply which will handle a

Hard Drive without upgrade.
® 7 Slots

Warranty

We have such confidence in the reliability
of the BEST that we offer a full One Year
Warranty. This far exceeds the 90 day

® Flip top case
® 2 Siimline DS,DD 5% ", 360K Disk Drives
® Colour Video (RGB & Composlite) Board or

industry standard. On-site service plan is
available across Canada at extra cost
through 3M of Canada Ltd.

Hi-Res Monochrome Card (customer choice)
® Disk Controller Board
® CSA Approved

BEST MK Il

Two 350K DS,DD disk. drives, Serial and Parallel
Ports, Real Time Clock, Phoenix BIOS, uses 8088
processor — full specifications given above,

$1695%

ONE YEAR WARRANTY

Other Configurations:

WIth640KRAM ... .................... $1795
With 20 Meg Hard Drive/1 Floppy/256K . . .$2495
With 20 Meg Hard Drive/1 Floppy/640K . .. $2595

The FAST BEST MK ill

18959

ONE YEAR WARRANTY

Other Configurations:

WIth640KRAM .. ... .................. $1995
With 20 Meg Hard Drive/1 Fioppy/256K . . . $2695
With 20 Meg Hard Drive/1 Floppy/640K . . . $2795
With 80 Meg Hard Drive/1 Floppy/640K . . . $4495

21959%

ONE YEAR WARRANTY

Other Configurations:

With 20 Meg Hard Drive/1 Floppy/640K . . .$2995
The BEST Mk IV Main board processes data ap-
prox. 2.1 times faster than the IBM PC/XT or
BEST Mk .

34959°

ONE YEAR WARRANTY

A Basic Configuration with fast stepping
Hard Drives:

20 Meg Hard Drives . $4795
30 Meg Hard Drive .. $4995
40 Meg Hard Drive . . $5495
80MegHardOrive .. ............. .$5995
Bulit-In Tape Backup Systems from ... ... $ 799
BEST 1200/300 Plug-in-Modem . . ... . .. .. $ 249

pv?

&_ﬂl v As BEST MK Il plus speed selectable:
DUP\ 4.77 and 8MHz (most software will run
SPEED on the higher speed), uses 8088-2 pro:

Cessor.

SUPER-FAST BEST MK IV

As BEST MK |ll plus TRUE 16-Bit
\‘—‘R machine, 8086-2 processor, IBM com-

UL gt patible 8Bit 10 channel bus, even

e, faster than MK Il due to 16-Bit
architecture. With 640K standard.
AVT-286
Superb 1BM AT compatibility, 640K
\aN\ RAM, Two 525 in disk drives (one
-‘ high density 1.2 Megabyte, one stand-
P\ \b\e ard 360K), serial and parallel ports
come®! high quality-keyboard, keyboard lock
and status monitor. 16 MHz clock
(8MHz CPU)
Lightening Fast AVT10-286
Newl; IBM AT com- Superb 1BM AT compatibifity plus more
ati 'e' * Standard 2Meg RAM and optionally up
£30 MHz CPU SETE i
* 2Meg RAM . (’zy)ssl??" ,G?::ddnves {1 high density 1.2
* Up to 4 Meg RAM S ieed oasal s BoNTaunTon eselTy
on Board :‘QOV:::’IQ keyboard lock and stalus

With 2Meg RAM and 10 MHz CPU

$499500

ONE YEAR WARRANTY

As Basic Configuration with fast stepping
Hard Drives:

20Meg HardDrive .................... $6295
30MegHardDrive ...........co0vvunnn $6495
40 Meg HardDrive .................... $6995
80MegHardDrlve . _..............-.0. $7495
Additional 2 Megabytes RAM

(to bring system to full 4 Megabytes) .. ... $ 995
Built-in Tape Backup Systems from. . .. .. $ 799

Toronto Store: 319 College Street, Toronto (416) 921-8941
Ottawa Store: 217 Bank Street, Ottawa (613) 230-9000
Mississauga Showroom, Pickup Counter and Mail Orders:

6315 Kestrel Road, Mississauga, Ont., L5T 1S4
Long Distance Ordars: 1-800-387-6995, Local Orders: (416) 673-5111




Fresh opportunities for

UNLIMITED INCOME

Selling MICRO COMPUTERS to small and medium size businesses can turn your skills and local knowledge into
LARGE GAINS.
EXCELTRONIX, one of Canada’s leading PC/XT/AT compatible makers invites those who qualify to share in the
UNLIMITED REWARDS of successful selling by becoming part of its network of Independent Agents.

A total Investment of $7,500 secured by inventory opens an OUTSTANDING OPPORTUNITY for self starters.
Our Independent Agents have NO CEILINGS ON INCOME; HAVE GUARANTEED TERRITORIES AND ENJOY
EXCELLENT SUPPORT directly from the people who designed and manufactured the product line - no offshore
clones here.

Choice territories for Independent Agents are still available in all urban centres in Canada.
INTERESTED PERSONS can recelve more information in confidence from:

Director of Speclal Projects Exceltronix Components & Computing Inc.
6315 Kestrel Road, Mississauga, Ontario L5T 154

Applies to most BEST and Multiflex products.

(416) 873-5111

NEW: Mini-88

What you’ve been waiting and asking for
is now here! New Compact Portable
8088-2 Dual Speed PC/XT Compatible

From $499 |
1

©® 8088-2 Motherboard

® 8MHz and 4.77MHz operation

® Compact case and power supply

® 256K RAM on board expandable to 640K
® 90 Day Warranty

BasiCiIn A SIS b i L i s s A e $499.00
Basic Unit with Video Board (Colour or Hercules Compatible),
Floppy Controller, Keyboard . .. .................... $699.00

Basic Unit with Video Board (Colour or Hercules Compatible),
Floppy Controller, Keyboard and Built-in 3.5” 750K Disk Drive
............................................... $849.00

Second 3.5"” 750K Disk Drive (Built-in) .......... $159.00 extra
Basic Unit with Video Board (Colour or Hercules Compatible),
Floppy Controller, Keyboard and External plug-in 360K Disk
DI S o S S i W e R ! $849.00
Basic Unit with Video Board (Colour or Hercules Compatible),
Floppy Controller, Keyboard and external plug-in Dual 360K
DISKDIAYVEDACKAGE + v ciuieisiais s ans s ssasanenisonessiees $995.00

External 20 Meg Hard Drive package with controller and power
supply available.

JyExceltronix

NEW: Mini-286
At Last! A 80286 AT Compatible
From Only $1495!

Mini-286

M =

:
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® 16MHz clock (8MHz CPU)

©® 80286 Motherboard

® 512K RAM On-Board Expandable to 640K
® Cas<2 and 150W Power Supply

® AT Compatible Keyboard

® 7 Expansion Slots

@ 90 Day Warranty

Basic Configuration asiisted ..................... $1495.00

As Basic unit plus Video Board, Floppy Controller, and one
5:255r360K dHVe r5-c i a SRl at i s SR e v $1995.00

As Basic unit ptus Video Board, Floppy Controiler, and one
5.25” 360K drive and 20 MegHard Drive ............ $2995.00

Optional 1.2 Megabyte Drive for any configuration . ..$ 199.00

Toronto Store: 319 College Street, Toronto (416) 921-8941

Ottawa Store: 217 Bank Street, Ottawa (613) 230-8000
Mississauga Showroom, Pickup Counter and Mail Orders:

6315 Kestrel Road, Mississauga, Ont., L5T 154

Long Distance Orders: 1-800-387-6995, Local Orders: (416) 673-5111

Circle No. 3 on Reader Service Card
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Computing Centre Inc.

Come and visit our new expanded premises, nearly 2,000 square feet of computer and electronics
hobbyists paradise and discover our great bargains.

IBM Compatible Peripheral Boards
Colour Graphics, RGB and composite. . .$ 99.95

Monochrome Boards (Hercules compatible)
................................... $129.00

Floppy Disk Controller (up to 4 drives). . .$ 44.95
Floppy Controller w. Rea! time clock, serial port

andparallelport . .................... $159.00
Parallel PrinterCard ................. $ 35.00
CIOCKICANY, avercasmyese snnacwesovend $ 36.95
GAMe CANd Luisasivis it oviseessanaasa $ 34.95

I/O Card, 2 x serial ports, parallel printer port,
game port, real time clock/calendar ....$149.00

512K Memory Card, socketed for 512K with 64K
FAN 9N BOPE s 5 v sunnnsanmunssaonyove $139.00

256K Multifunction Board w. serial port, parallel
port, game port, with real time clock calendar
WIth 2OCK RAM . .csivedoossnorsonnkis $199.00

IBM XT Compatible 8-slot
Motherboard

4.77 MHz, Japanese made boards, burnt-in with
256K RAM, expandable on board to 640K with
PhoenixBl0 St s S A O B s $199.00

Switching Power Supplies

150W IBM compatible for our motherboards. 5V
15A, 12V 5.5A, -5V and -12V at 0.5A CSA
ADDIOVE! §5% 5355050 %30 4445 NS $134.95
200W.CSA Approved .. ............... $159.95

Complete Systems

4.77 MHz, 8088 based (8087 optional) Phoenix
Bios, reset switch, 8 IBM compatible 1/O slots,
256K RAM (expandable to 640K), colour card,
135W CSA Approved power supply, 5150 style
keyboard, flip top case, one Panasonic disk

ORIV OF SR AR B0 0553 5558 o 17 5 T T $799.00
As above but Turbo version - 8MHz . . . . . $899.00
Cables
IBM type parallel printer cable, 6ft . .. .. .. $13.95
PR & 0.0 0 V60N DRSS RS R A ¥ $15.95
N P ! $17.50
IBM type serial cable RS232C6ft ....... $13.95
................................. $15.95
L e S o e $17.50
DB Connectors
DB25SolderTailMale . ................. $1.35
DB25 Solder Tail Female................ $1.35
DB25 Right Angle PCB Mount Male . . ..... $2.19

DB25 Right Angle PCB Mount Female. . ... $2.19
DB25 Flat Ribbon Cable IDC crimp type

Memory Special

s o S L $ 199
41256 150NSK vaa v s enrs ™ cr v mmmier i $ 499
8087, 477 MKz S o sooshieemiv et $159.00
BOSTABIME 28 S35 13 % 0 0 1 1 R P Eirs $245.00

Set of 8088, 8255A-5, 8237A.5, 8288, 8284,

8253A:518250A1 ¢ ¢ cwv bt s s b .$ 39.95
IBM Style Flip Top Cases . . ... 69.95
Disk Drives

Panasonic JU455 Disk Drives, 5.25in DS-DD
................................... $147.00
20 Meg Seagate Hard Drive, Half Height with
controllerandiCablesasvaisssmsm s $699.00

Huge Selection of Apple
Compatible Boards, Power
Supplies and other parts.
Come and Browse.

. G o e 1P P A S e S $3.29
IBM XT Compatible Turbo DB25 Flat Ribbon Cable IDC crimp type
8-slot Motherboard Eemalelrrvimesseomenn inisis ka5 Ex T E o $3.29 Please Call for quantity pricing
4.77/8 MHz, Japanese made boards, burnt.in DB15SolderTailMale. ................. $1.15 -
with 266K RAM, expandable on board to 640K DB15 Solder Tail Female. ............... $1.15 We will NOT be Undersold!
withPhoenixBIOS ... ......oviivinnn. $269.00 DB15 Right Angle PCB Mount Male . ... ... $1.65
DB15 Right Angle PCB Mount Female. . ... $1.65
Keyboards DB15 Flat Ribbon Cable IDC crimp type
MaleY ancmaitrey e 1 ¢ B s A e s D $2.79 . T ;
A ; Mail orders add 5% ($5 minimum) for ship-
DB15 Flat Ribbon Cable IDC crimp type ping and handling. Ontario residents add 7%
FETAlE osexs p o SRR SIS e PST. We welcome Visa, Mastercard and
DB9SolderTailMale . .................. $1.75 American Express, Money Orders and che-
DB9 Solder Tale Female . ............... $1.75 ques (allow 14 days for uncertified cheques).
DB9 Right Angle PCB Mount Male ........ $2.29 Do not send cash. Returns subject to 20%
S50 SIYIE i suisisioiwninminiaiin s ConuB e $ 95.00 DB9 Right A”g'e PCB MountFemale. ..... $2.29 restocking charge and shipping fees. All
BI51StYle oo $119.00 ?Aglge’:'at R'bb?“ Cablt.a.I.D.C.. cnmptype .. 22352 and specs subject to change without
Maxiswitch Keyboard - switch selectable DB9 Flat Ribbon Cable IDC crimp type z
between XT and AT compatibility ...... $139.00 FEMAIE - o v vee e e e eaees $3.29
Buy TWO
[ ]
8088 Board with Built-in Modem: $49.95!  c.:0ne rree
S §
This could be the biggest bargain of all times. o e | _ Block
=) Diagram
The main board shown can be used in many dfflerent ways. of the
Made recently by one of the Canada's leading electronics e L . 28 Board
companies, this board utllizes some of the most current aamcions Ko K ar comenncen
technology and parts. P E
Use your imagination, software and hardware to make 9 .4
this board into many interesting projects. The board is capable Mt 0 s O PR PSS (Y o
of colour graphics and was originally designed as a terminal T R K A rveen

for home-ordering system and has many of the facilities
similar to the Telidon terminals in use in shopping malls,

CHARACTER (
ors tian <
ot
—

hotels etc.

This magnificent board features an 8088 CPU, 6545 CRT jrry) o - T
Controller, 150/1200 Baud auto-dial, direct-connect modem, e Do 5 L 54 g teaeled
serial ports, RF Modulator (Ch.3) for 40 characters, EPROMs, [serwrmon (0 SN2 onm
64K Video RAM, 16K RAM and 64K of EPROM for the pro- e viwo | v
cessor. N L= Mo,

All you need Is power supply with 5V at 2A, plus/minus ool | | § PR
12V at 0.05A. The current value of the parts alone on this board V= 1" | PenAieasatue -
is in excess of $300! T
A. The Board itself with the orlginal software, schematlics, bbb a4 8] " P e R
memory map and block dlagram: .. .................. $49.95 e

| M
1
B. Membrane KeyboardKit . ........................ $19.95 voom | = P

" —
- K o

C. Plastic Case to house the mainboard .............. $ 9.95
Items A, B and C as a package .

Mail and Phone Orders Welcome: 1-800-387-4935
321b College Street, Toronto, Ont. M5T 1S2 (416) 960-1350

Torente

Computing Centre Inc.
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Series

Copyright

All material is subject to worldwide copyright
protection. All PCB patierns arc copyright
and no company can sell boards to our design
without our permission.

Liability

While every effort has been made to ensure
that all constructional projects referred to in
this magazine will operaic as indicated effi-
ciently and properly and that ail necessary
components arc 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 1o any fault in
the design or otherwise and no responsibility is
accepted for the failure 10 obtain component
parts in respeet of any such project. Further no
responsibility is accepted in respect of any in-
jury or damage caused by any fault in design
of any such project as aforesaid.

Editorial Querles

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

Binders

Binders made especially for Electronics Today
(ETI) are available for $9.75 including postage
and handling. Ontario residents please add
provincial sales tax.

Back Issues and Photocopies
Previous issues of Electronics Today Canada
are available direct from our office for $4.00
each; please specify by month, not by feature
you require. Sce order card for issue available.
We can supply photocopics of any article
published in Electronics Today Canada; the
charge is $2.00 per article, regardless of length.
Please specify both issue and article.

Component Notation and Units

We normally specify components using an in-
ternational standard. Many readers will be un-
familiar with this but it’s simple, less likely to
lead to error and will be widely used
everywhere sooner or later. Electronics Today
has opted for sooner!

Firstly decimal points are dropped and
substituted with the multiplier: thus 4.7uF is
written du7. Capacitors also use the mulliplier
nano (onc nanofarad is {000pF). Thus 0.1 uF
is 100nF, S600pF is Sn6. Other examples are
5.6pF = 5p6 and 0.5pF = OpS.

Resistors are treated similarly: 1.8Mohms is
1M8, S6kohms 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 perimits for
companies to manufacture boards and kits to
our designs. Contact the following companies
when ordering boards

Please note we do not keep track of what
is available from who so please don't contact
us for information PCBs and kits. Similarly do
not ask PCB suppliers for help with projects.
K.S.K. Associates, P.O. Box 266, Milton,
Ont. 1.9T 4N9.
B—C—D Electronics, P.O. Box 6326, Stn. F.,
Hamilton, Ont. L9C 6L9.
Wentworth Electronics, R.R. No. I Water-
down, Ont. LOR 2HO.
Danocinths Inc., P.O. Box 26!, Westland Ml
48185 USA.
Arkon Electronics Ltd., 409 Queen Strect W,
Toronto, Ont., M5V 2AS.
Spectrum Electronics, 14 Knightswood Cres-
cent, Brantford, Ontario N3R 7E6,

For Your
Information

The Editor’s Corner

In the August issue of Byte, a book
reviewer quoted an author as say-
ing that artificial intelligence
researchers will never synthesize an
artificial brain for a number of
reasons. One of these is our ability

memory cache. There’s certainly
no doubt that an enormous
amount of yes-no logical com-
puting goes on when we’re trying
to retrieve a half-remembered face.

““I can’t do two things at once!”’

to the framework, the basic chord
changes and fundamental rhythm.
That’s why Bach sounds to non-
fans like someone sawing up and
down on the same four cello notes
for hours, or why all bluegrass fid-
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to recognize familiar faces without
any apparent computing time. The
process appears to be some sort of
instant comparison of the incom-
ing ‘‘video” with a model in
memory, and how it works is poor-
ly understood. The book reviewer
didn’t entirely buy the argument.

Now there’s an interesting sub-
ject for some late-night specula-
tion: how the mind processes com-
plex information easily and rapid-
ly, leaving us the impression that
the end result is obtained instan-
taneously, magically derived, like
recognizing that familiar face in a
crowd.

But consider the recognition
process when it’s someone we
barely know, or knew years ago.
Now the mind’s gears begin to
grind: where do I know them
from? Do I know them, or is it just
a similarity? Maybe it’s that
woman I met in the laundromat
when I had athlete’s foot...

If the brain can somehow scan
and compare two visual images in-
stantly, it must take a fair amount
of whatever we use for RAM, and
therefore the most often used im-
ages must be kept up front in a

overworked parents and teachers
used to say. But of course, you
can. We all do it all the time. It’s
interesting, though, to see if you
can somehow watch the process
going on in your head and try to
figure it out. It’s a real strain
sometimes and demands tremen-
dous concentration, but it’s
fascinating. I can’t resist trying it
with music, listening to Bach’s
contrapuntal music via head-
phones, which eliminate distrac-
tions. Can I really hear two or
three melodies going on at once?
Well, yes, and so can any music
fan, but isn’t there a multiplexing
going on? Isn’t the mind accepting
only one note at a time, switching
furiously from melody to counter-
melody? And, amazingly, while
three melodies provide three wide-
ly different melodic and rhythmic
textures, another part of the mind
integrates simultaneous notes ver-
tically, producing Bach’s unique
and glorious harmonies.

Of course, if you don't like
Bach (and this applies to any other
kind of music), the mind refuses to
multiplex and reintegrate. It just
sullenly sits there and listens only

-

dle tunes sound alike (‘‘we went to
a folk club and had a great time
listening to the same tune all
night”’). The brain has to be coddl-
ed past its dislike of the unfamiliar
and forced to do a bit of picking
apart. Then it will grudgingly ad-
mit that the stuff isn’t half bad, if
only in places.

Sometimes I can just catch the
hang of this multiplexing business,
and there’s a tiny revelation as to
how it works. This pleases me no
end and makes me feel as if I'm
beginning to comprehend an as-
toundingly complex phenomenon.

Until, of course, reality sets in
and I then wonder: if it’s taking
me, a mere mortal, such an in-
credible amount of brainteasing
just to get the drift of it. how in the
world could Bach have cranked
this wonderful stuff out, day after
day, year in and year out? What
kind of RAM, ROM, and I/0 did
his brain luck onto?

Come to think of it, that author
I mentioned at the beginning may
have been onto something, if only
intuitively. I think the AI people
have a tough row to hoe before
they unveil their Artificial Human,
Mark I.

Motorola has a new GaAs FET,
featuring low noise and a low
price. The MRF966 has 1uA gate
leakage, 17dB gain at 1GHz and a
1.2dB noise figure at 1GHz. It is
aimed primarily at receivers in the
500 to 1000MHz region. Cost is
$1.95US in 100 quantities. For fur-
ther information contact Motorola
dealers, or Motorola Semiconduc-
tor Products, Inc., PO Box 20912,
Phoenix, Arizona 85036, (602)
244-3818.

Circle No. 29 on Reader Service Card

Electro Rent Corporation has
released their fall catalog of used
test equipment and a flyer featur-
ing the latest specials. Analyzers,
scopes, telecomn, microprocessors,
and lots more. All equipment is
covered by a 120-day warranty
which can be extended to one year.
Electro Rent has outlets in Mon-
treal, Ottawa and Vancouver, or
contact their head office at 1110
Kamato Road, Unit 1-2, Missis-
sauga, Ontario 1L4W 2P3, (416)
624-6132.

Circle No. 5 on Reader Service Card

EG&G Wakefield Engineering an-
nounces a new Thermal Com-
pound, the 126 series. It’s said to
eliminate the creeping and migra-
tion that plagues silicone com-
pounds. 1t does not contaminate
solder baths and will not dry out,
harden or melt; heat transfer is
said to be superior to many
silicone-based compounds. For
more information, contact Inter-
national Rectifier Canada, - 101
Bentley St., Markham, Ontario
L3R 3L1, (416) 475-1897.

Circle No. 68 on Reader Service Card




Fabric EMI Screen
by David P. Dempster

A new nickel-coated metallized
fabric that provides excellent
screening against electromagnetic
interference (EMI) has been in-
troduced by Mobay Chemical Cor-
poration, Pittsburgh, Pennsyl-
vania.

quencies, with attenuation of at
least 40dB in the microwave range.
Reflectance of incident micro-
waves is typically more than 98
percent. This extremely low reflec-
tion loss is an indication of low
penetration of electromagnetic
waves through the metallized

fabric, and thus of high attenua-
tion.

In addition, there is no elec-
trostatic charging of the metallized
fabrics. Depending upon the pure
metal used, the surface resistance
is generally well below 10 ohm/
square metre, and may be as low as
0.02 ohm.

The materials are said to have
excellent resistance to corrosion
and abrasion. This is enhanced by
impregnating the cloth with a spe-
cialized weatherproofing coating
called Impranil C, another
material also from Mobay.

Tradenamed Baymetex T, the
textile is ideal for making protec-
tive covers for outdoor broadcast
television cameras where the pic-
ture quality may be impaired by in-
terference from local radio trans-
missions and high-powered radar
installations.

Other principal end-uses are ex-
pected to include EMI-shielding
covers for portable video cameras,
recorders, computers and other
electrical/electronic applications.

Television camera covers made
from the material are currently in
use by British Broadcasting Com-
pany’s Outside Broadcast Depart-
ment. Mobay’s parent company in
West Germany manufactures the
metallized fabric for the applica-
tion.

The screening covers, which also
provide a high degree of weather
protection, are tailored to fit the
cameras, permitting access to ser-
vice panels and normal circulation
of ventilating air. Their low
weight, textile character and metal
properties make the covers easy to
handle, simple to install and highly
effective.

In the metallizing process, the
basic polyamide fabrics are coated
with a thin, even layer of metallic
nickel. Although the individual
fibres are uniformly coated, there
is no adhesion of the woven mono-
filaments.

The homogeneous metal film on
the fabric has good electrical con-
ductivity at thicknesses from 0.05
to 1.0 mm, depending upon the
weave of the textiles.

The EMI-shielding properties of
the fabrics are effective at all fre-

The Electrical and Electronic
Manufacturers Association of
Canada has lauded the October
Throne Speech which puts em-
phasis on the development of tech-
nology and stresses the importance
of the relationship between
technology development and edu-
cation. Dr. Doug Barber, Director
of Research and Development for
EEMAC, praised the creation of a
National Advisory Board for In-
dustrial Technology, headed by the
Prime Minister. He had some
[reservations as to the government’s
definition of technological
development: Revenue Canada has
‘made most scientific and ex-
perimental research ineligible for
tax concessions.

MAIL ORDERS: Minimum order $50.00. Send Money Order, Certified Cheque or Cheque (allow 2
weeks for clearance), Visa/Master Card plus 5% (min. $5.00) for shipping and handling. Ontario
residents add 7% P.S.T. Sorry no C.O.D. (Prices and availability are subject to change without
notice All returned nan-defective merchandise are subject to 20% restocking charges.)
COMPUTERS CARDS DISKETTES
The Atfordable XT/AT compatible Tecmar EGAmaster......... Dysan, DSDD i svssnsasas $26.95
*80BBXT .............e $1,150  EverexEGA ............. NashuadDSDD ks <artes v ena 14.95
640K, 2| dr:(ves. lcolour graphic AT| Graphics Solution BODDE <t S h i 9.95
card, clock serial, parallel and Bonus,DSDD ... ovvvnrnns. 13.95
game ports. PRINTERS i
* 8088 XTportable........ $1.800  Epson, FX85 ............... $599 RIBBONS
640K, 2 drives, TTL monitor, RO s o e s 1200 Epson, FX80. . . ]
clock, serial, parallel and game Reland 101l i vacs sitsrve s 349 Toshlb'a 1350‘ e ;
poits NUAL cose o e 429] Star, OKlusdsss s ssss nrass 250
BB028BIAT wenrnans kst $2,200 1215 iciiiiininnnn 729 Roland 1011, 1111A . ........ 14.50
640K, 1.2M drive, HD/IFD Seikosha,SP1000. ........... 359 OlyMPIAIRIO soswias s iwas s 9.50
controller card. GaRoN, LASET yyiiew s aon soois 3,895
Ty S INKURY s s ains cevs vova 895 ACCESSORIES
HARD DRIVE SYSTEMS  14"MonitorBase.......... $18.95
COMPOSITE 12" Monitor Base. ........ .17.95
Zenith, greenfamber . . . . . . .. s135 Seagate, 20M,XT ... $649 PowerCenter .............. 29.95
WM, XT..onnnnnn 9 OBl ICR S s RN sl 32.95
T 20M AT 995 yniversal Printer Stand . . ... .. 21.95
Zenithamber............... s219 30M, AT SWIHChIBOX »' 5354 ssssnt sasal 69.00
YJE, greenfamber .. .......... 219 40M, AT
INECEIJreen §sien saneasis e $229 TapeBackup,60M .. ..
20M
AGB COLOUR ODEMS AND MOUSE
TV MD-8Y sven sran pms s $529 M
Dk wens v sna s e e 799 Smarteam, 1200 ............ $299
X P2F (O i 699
Modem Card, 1200 ........... 279
LogitechMouse ............. 145
*XTIAT are registered Trademarks of International Business Machine Corporation.
578 Marlee Ave., 4800 Sheppard Ave.,
(at Glencairn subway) Unit 114,
Toronto, Ont. M6B 3J5 (East of McCowan Ave.)
(416) 781-3263 Scarborough, Ont. M1S 4N5
] L 8 Telex: 06217736 Sunix Tor. (416) 292.0588
Mon.-Sat.10-6 Mon.-Sat. 10-6
Thursday 'til 8:30 p.m. Thur.& Fri. "tit 9.00 p.m.
Importer, retailer, mail order since 1978.
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ET-286 Plus

HyperSpeed
SuperComputer

As artificial intellegence and expert systems
‘become more the rule than the exception in
personal computer software, and as office
automation takes on larger and larger
tasks, superior machines will emerge with
attributes that support faster speed,
massive memory and more extensive
storage. Naturally, the drive to com-
municate will also stimulate a variety of
netw orking applications.

In the OEM Marketplace, just such a

superior machine already exists: The
ET-286 plus. The ET-286 plus pushes back
the envelope in personal computer perfor-
mance without sacrificing compatibility
with more conservative products.
The ET-286 plus is an IBM AT compatible
singleboard computer from SOLTECH
SYSTEMS INC., designed for the most
demanding applications in networking, of-
fice automation, CAD/CAM and high per-
formance workstations. The ET-286 plus
conforms to both the software and hard-
ware compatibility requirements of the AT.
It has the same form/fit characteristics, 6
full expansion slots, 2 PC/XT expansion
slots, matching keyboard and power supply
connectors plus high speed and high perfor-
mance characteristics that set it apart from
IBM and all the rest.

It isn’t enough to be merely
compatible... be the best

® 6/8/10/12 MHz 1 Wait State
¢ 6MHz 0 Wait State
¢ 12.5MHz Architecture
® 4 Meg On-Board Memory
¢ 6 Full AT Expansion Slots
e 2 PC/XT Expansion Slots
e 3 Serial Ports (Switchable)
-RS-232
-RS-422
e 2 Centronics Parallel Ports
¢ Built-In Clock/Calendar
* IBM AT Compatible BIOS

Also available: the standard for IBM
PC/XT Compatibility, The ACS-1000
Super Computer.

e | Megabyte On-Board Memory
e Built-in Disk Controller
- up to 4 Floppies
® 54 KB User Definable ROM
¢ Switchable: 4.77 or 8 MHZ
¢ Built-in Multifunction Board
- Parallel Printer Port
- 2 Serial Ports
- Time-of-day Clock

Seize Control of Your Hardw are
Destiny

If you are using board level microcomputers you
can have greater power, versatility and realiability
by using ET-286 plus or thc ACS-1000
Singleboard Supercomputers. These products
have been designed for the serious OEM.

To order or for more details call
or write
Soltech Systems Inc.
3083 Grandview Highway
Vancouver BC
V5M 2E3
(604) 439-1289

For Your Information

Mini-Review: Psion
Organiser 11

THE Psion Organiser from the
UK, introduced in late 1984, has
been expanded considerably in the
new release. It features either 8K
or 16K of internal memory, depen-
ding on the model, and accepts up
to two datapaks of up to 64K in
size. Remember a few short years

oo e T
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ago when 64K took up a whole
desktop? Now you can hold 128K
in the palm of your hand like a
calculator. Of course, next year
you’ll probably be laughing at this
paragraph as you slip a 20 meg
hard drive the size of a dime into
your watch. Who knows?

The first noticeable change from
the older model is, bless ’em, a new
keyboard. It has larger keys that
are much easier to work with, al-
though the shape of the Psion
discourages a QWERTY layout.
There’s a tiny click from the inter-
nal audio generator when you
make contact.

The display is a 16 x 2 LCD
which changes state without the
usual sluggishness associated with
liquid crystals. The first thing to
appear is the main menu with 12
headings, and here is where you’ll
see just how many features they’ve
packed into the new software
(which is held in a 32K ROM on
the Model XP). There’s a database
with a remarkably fast search
function which canlook for any or
all of any record, a diary that in-
cludes an alarm function for noti-

The Psion Organiser I1 is available from Electronics To-
day as a reader offer (see ad in this issue) or from
Gladstone Electronics, 1736 Avenue Road, Toronto,
Ontario M5M 3Y7, (416) 787-1448.

fying you of upcoming events, a
calculator with 10 memories and
full editing, the OPL programming
language (similar to BASIC), eight
alarm settings, time/date display
and all the file-handling functions
you’ll need.

The datapaks are tiny, non-
volatile cartridges that plug into
the two available slots on the back.
The internal memory is called A on
the display and the two drives are
labelled B and C; memory is kept
up by the battery even when the
unit is turned off, and the informa-
tion in the datapaks is safe even if
you remove them from the Psion.
In fact, you can’t erase files even if
you want to; they can be dropped
from the directory, but the only
way to clear the datapak for real is
with an EPROM eraser.

The optional paks and peri-
pherals really turn the Psion into a
comprehensive system. There’s a
math pack worthy of any scientific
calculator, a financial pack, and
even a spelling checker with over
25,000 words. You can plug an op-
tional RS232 cable into the port on
top of the Psion, allowing it to run
a printer or modem or exchange
files with a computer. There’s a
barcode reader and a magnetic
card reader. In fact, the Psion is so
comprehensive that we played with
it for days and were still finding all
kinds of submenus and features
tucked here and there.

Psion has done a very good job
of structuring the Organiser so that
everything flows without too much
confusion. It’s difficult enough
with the tiny keyboard and dis-
play; you certainly don’t need
awkward software. The manual
isn’t clear on some points; with so
many options available, you need a
bit more hand-holding than the
manual gives you, at least at the
beginning.

The original Organiser was aim-
ed at everybody; selling point
was the fact that it was a really
neat gadget to have. The Organiser
II is obviously aimed at the busi-
ness user, with the emphasis on its
practicalities in and out of the of-
fice. The price has been upgraded,
too, to $399 for the model XP with
32K ROM and 16K internal RAM.

Circle No. 7 on Reader Service Card

Solid Tantalum Chip Capacitors

The Type 239D Domino miniature
molded-case solid-electrolyte
capacitors have recently been in-
troduced by Sprague Electric.
These new capacitors are designed
specifically for surface mount ap-
plications and conform to EIA in-
dustry specifications for standard
capacitance range devices.
Available in four package sizes,
the capacitors come in voltage
ranges from 4 to 50 WVDC, and
capacitance values from 0.10 to

100uF. The operating temperature
range is -55 deg C to +85 deg C,
and to + 125 deg C with derating.
For complete technical data, write
for data sheet 3549 to: Sprague
Electric Co., Marketing Com-
munications Dept., 41 Hampden
Rd., P.O. Box 9102, Mansfield,
MA 02048-9102.

Circle Nc. 8 on Readar Service Card

Continued on page 54
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Introducing the PSION ORGANISER II

Pocket Computer

An amazing portable computer for professionals, engineers,
students — anyone who needs facts and figures at their fingertips!
We were so impressed with its performance that we made special ar-
rangements to supply the Psion to readers, complete with a free

datapak.

Order the Psion Organiser II before December 31, 1986 and receive
a 16K datapak totally free — a $59.95 value!

The PSION Organiser II takes over where your
memory leaves off. It’s a powerful hand-held
computer that thinks with you. It replaces
notebooks and diaries. It’s an appointment
calendar and a multi-alarm clock. It’s a
massive memory computer with powerful pro-
gramming facilities. It’s a computer you can
use to communicate with office systems. Yet
it’s hand-held, and slips into your pocket or
briefcase to go anywhere.

Clock, calendar, and diary

The Psion Organiser II shows the weekday,
date, month, year, hour, minutes, seconds on a
two-line display. You record appointments
against the relevant date and time, not just for
the current year but for future years too. Like
any other diary you can browse through the en-
tries or go straight to a specific date. The diary
can buzz up to an hour before any appointment
and show you who, where, and when on the
screen. You can also set up to eight alarms to
ring on a regular weekly or daily schedule.

Portable records storage and filing system
The database stores vital personal and business
information such as names, addresses,
telephone numbers, customer data, stock
records and reference information. Just type in
any small detail as a clue and the powerful
built-in cross-referencing system will recall the
item you require in less than one second and
automatically scroll it across the screen. Each
record can contain up to 255 characters and 16
lines of information.

Powerful calculator

Entries are displayed on the screen as they are
performed, so they can be checked or changed
for “‘what if*’ calculations. There are 50 built-
in mathematical and scientific functions, 10
memories, up to 12 decimal places, and
limitless brackets.
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Plug in extra programs

Tbe Psion Organiser is built to run plug-in ap-
plication programs. The Finance Pack allows
the quick and efficient calculation of complex
financial matters (compound interest, dis-
counted cash flows, investment portfolio
evaluation, etc), as well as allowing you to
record, monitor and analyze your expenses.
Additional program packs available include the
Math Pack and the Concise Oxford Spelling
Checker.

\

A computer designed for a thousand applica-
tions

The Organiser II has the features of a desk-top
PC in a handheld device...up to 304K on-board
memory....ready to use software
built-in...powerful programming facilities for
your own specific needs....extra plug-in pro-
gram packs....*‘solid state drives’’ to store in-
formation and load programs....plug-in
peripherals and links to office systems...all for
a mere fraction of the price of a desk com-
puter.

Expanding the Organiser II’s internal
memory is as easy as plugging Datapaks into
the two thumb-sized slots in the back of the
machine. These packs perform a similar role to
floppy disks on a desk top computer, provide
mass storage with exceptional data security.
Up to 128K is available with datapaks. The
data is safe, even if you remove the pack from
the computer.

Telephone Orders: We accept telephone orders
for Visa, Mastercard or American Express.
Please have your card number and expiry date
ready, and call: Moorshead Publications, (416)
445-5600,

Easily programmed and powerful

The high-level, structured programm_ing
language built into the ROM of the Organiser
4s drawn from BASIC but developed further
using modern structured programming con-
cepts. It includes integer handling, real
arithmetic, variables and string and numeric
arrays. The language includes full database
facilities which allows the creation of files, the
definition of fields and records, searching and
locating of records and so on.

Communicates with office systems

Psion Organiser II has a standard peripheral
port at the top of the machine. It is expanded
into a complete system by plugging in the op-
tional RS232 LINK communications cable and
connecting it to printers, computers, and
modems.  Records and files can be transferred
in either direction. Organiser II can be con-
nected directly to a modem.

Mail Orders: Send to Moorshead Publications,
1300 Don Mills Road, Toronto, Ontario M3B
IMS.

Order now! This offer expires December 31,
1986.

Yes! Please send me _
16K Datapak ($59.95 Retail Value). TOTAL

Psion Organiser II Model XP at $399.95 each with FREE Bonus

Datapak, Programs Paks, Accessories

8K Datapak(s) $ 44.95 each TOTAL
16K Datapak(s) $ 59.95 each TOTAL
32K Datapak(s) $109.95 each TOTAL
64K Datapak(s) $239.95 each TOTAL
Finance Program Pak(s) $ 99.95 each TOTAL
Math Program Pak(s) $ 99.95 each TOTAL
Concise Oxford Spell Checker(s) $ 99.95 each DO AL, e
RS232 Link(s) (includes software and interface $189.95 each TOTAL
Ontario residents add 7% sales tax et
First-class postage and handling TOTAL $5.00
Ship to:
NAME
ADDRESS
CITY . PROV CODE
Payment Enclosed: Cheque Money Order or charge to Visa
Mastercard American Express Card No. _Expiry Date
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Project

Percussion
Synthesizer

An inexpensive percussion synthesizer
activated either externally
or by touch.

By Mark Stuart

THIS SINGLE channel synthesizer is
capable of producing a wide range of per-
cussion sounds. It can be set up to mimic
real percussion instruments or to produce
synthetic ‘electronic’ percussion sounds.

The sound may be triggered by positive
pulses from a sequencer or by tapping a
piezo electric pick-up device. In the latter
mode the circuit is touch sensitive, the
sound level varying according to how hard
the pick-up is hit.

The circuit has seven controls
altogether as follows:
Sensitivity Sets the gain of the trigger in-
put circuits to suit the sequencer or pick-
up output.
Pitch The frequency of the master VCO
which produces the basic triangular out-
put waveform.
Sweep This control varies the frequency
of the master VCO during the beat. The
effect of this control is very important and
adds greatly to the quality of the syn-
thesizer output. Sweep can be set to in-
crease or decrease the pitch of the VCO.
At its centre setting it has no effect.
Level Sets the level of the VCO signal in
the output mix.
Noise Level Sets the level of the noise
generator signal in the output mix.
Noise Filter A six position switch controll-
ing a high ‘Q’ factor tuned circuit which
enables different frequencies to be em-
phasized from the noise generator.
Decay Sets the time constant of the output
waveform envelope. The range of the con-
trol covers from 10 milliseconds to 1 se-
cond.

Power is provided by two 9V batteries
which should last for a considerable time.
The output signal is fed to a standard jack
socket and is suitable for any amplifier
with an input impedance of around 50
kilohms and standard ‘line level’ sensitivi-
ty.

10

Circuit Description
The complete circuit diagram of the Per-
cussion Synthesizer is shown in Fig. 1. As
with all complex circuits it is best
understood if it is explained one section at
a time. The two batteries Bl and B2, con-
nected in series, provide +9V and -9V
supplies with a common centre 0V or
‘ground’ line. A double-pole switch S2a
and S2b on the sensitivity control switches
these two supplies on and off.
Capacitors C16 and C17 provide supply
decoupling for the majority of the circuit.
A separate -9V supply is provided from
the standard supply via diode D2 decoupl-
ed by C10. This extra decoupling ensures
that the output signal is pure and free
from low voltage shifts.

White Noise

A small signal silicon transistor junction
(TR1) operating in reverse breakdown at
very low current is used to produce the
white noise signal. A high input im-
pedance non-inverting amplifier ICla
amplifies this signal and provides a
suitably low output impedance to drive
the output filter circuit. The AC gain of
ICla is set to 100 by R2 and R3.

Transistor TR2 is connected as a com-
mon emitter amplifier. Its gain is deter-
mined by the components connected in its
emitter circuit.

Normally in such circuits a large elec-
trolytic ‘bypass’ capacitor connected in
parallel with the emitter resistor provides
a low impedance path for signal currents.
This ensures a high gain over a wide fre-
quency range.

However, in this circuit the emitter
resistor R4 is bypassed instead by a series
tuned circuit consisting of L1 and one of
the capacitors C3 to C7, according to the
setting of S1. The series tuned circuit has a
high impedance except near to its resonant

frequency where its impedance falls to a
low value. Signal currents at or near to the
resonant frequency therefore pass easily
and the circuit has a high gain. Above and
below resonance the circuit gain falls to
much lower levels.

The effect that this filtering has on the
noise level is quite dramatic. Different set-
tings of S1 enable different bands of fre-
quencies to be emphasized as required.

The resistor RS broadens the frequency
peak on the last setting of S1 to provide a
more standard type of ‘white noise’ out-
put. The signal from TR2 appears across
VR3, the Noise Level control. From the
slider of VR3 the signal passes via C2 and
R30 to be mixed with the VCO signal at
the input to 1C4.

Voltage Controlled Oscillator
Integrated circuits IC2 and IC3 form a
voltage controlled oscillator (VCO) pro-
ducing a triangular wave output.
Capacitor C13 is alternately charged and
discharged by the output of IC2. Swit-
ching over from charging to discharging is
done by IC3 which senses the voltage level
on capacitor C13.

When the voltage on C13 reaches the
negative trigger threshold of IC3 the out-
put of IC3 switches from -9 volts to 0
volts. The output of IC3 is connected to
the input of IC2 via resistor R18 so that
when the output voltage of IC3 changes
the output current from IC2 changes also.

The voltage on C13 now begins to move
towards the positive input threshold of
IC3 at which point the output of IC3 swit-
ches, IC2 reverses and Cl13 begins to
charge once more towards the negative in-
put thresholds of IC3. In this way the cir-
cuit oscillates continuously.

The frequency of oscillation is set by
the value of C13 and the amount of cur-
rent used to charge and discharge it. The
current is provided from the output of
IC2 which is a CA3080 variable transcon-
ductance amplifier. This means that the
amplifier output current depends on the
input signal voltage and upon the
transconductance or ‘gain’ of the
amplifier.

The input voltage to IC2 is constant. It
is set by potential divider resistors R18
and R19 from the constant output voltage
swing of IC3. The transconductance of
IC3 can be varied over a wide range by
altering the current fed into the ‘bias’ ter-
minal, pin 5.

A ‘high’ current on pin 5 produces a
high gain and so Cl13 is charged and
discharged rapidly giving a high frequency
output. Similarly a low current produces a
low frequency output.

The bias current to 1C2 is derived from
the output of IClc via resistor R20 and
the Pitch control VR6. When the sweep
control is set to neutral (centre position)
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the output of IC1c¢ remains fixed at 0V. In
this condition the bias current to IC2 is set
solely by VR6 which provides a frequency
adjustment range of 22 to 1.

Voltage Controlled Amplifier

The output from the VCO is amplified by
IC1d and fed to the Tone level control
VR7. The signal from the slider of VR7
passes via R24 and C12 to be mixed with
the noise signal at the input to IC4. The
mixture of input signals at IC4 is exactly
as it will appear at the output of the syn-
thesizer.

The percussive nature of the sound is
dependent not on the waveform of the
output signals but upon their
“dynamics’’. That is the rise and fall (at-
tack and decay) of the signal level. The
dynamics are imparted to the signal by
varying the bias and therefore the gain of
IC4 in the same way as the gain of IC2 was
varied in the VCO circuit.

The envelope control current is pro-
vided by transistor TR4 which produces a
current output proportional to the voltage
on capacitor C9 which is connected to its
base. C9 is charged rapidly via R11 and
DI whenever TR3 is turned on. Transistor

TR3 is turned on either by positive trigger
pulses applied to the trigger input from a
sequencer or during positive half cycles of
the signal from a piezo electric transducer
XI. IC1b inverts and amplifies the trigger
signal. VRI1 sets the gain of the trigger
amplifier stage to accommodate different
transducers and trigger signal levels.

After the trigger pulse TR3 turns off
and C9 discharges via R10 and the Decay
control VR2. Setting VR2 to a low value
produces a very rapid decay, a high value
produces a slow decay.

The current from TR4 follows this
voltage and controls the gain of IC4. Thus
when the current is triggered the gain of
IC4 rises rapidly and then falls gently at a
rate set by the Decay control VR2.

In the absence of trigger pulses the
gain of 1C4 falls to zero so that the circuit
is silent. Depending upon the setting of
sensitivity control VRI1, a soft tap on the
input transducer may only partially charge
C9 so that a quieter output signal is pro-
duced.

Sweep Generator
The voltage across C9 is also used by the
sweep amplifier IClc. The Sweep control

VR4 allows the gain of this stage to be
varied from + 1 through 0 to -1. The out-
put voltage of IClc is used to provide the
bias current which controls the frequency
of the VCO. Varying this voltage causes
the frequency of the VCO to vary.

As the Sweep control VR4 is moved
from the centre (neutral) position a pro-
portion of the envelope control voltage
also modulates the frequency of the VCO.
This means that the pitch and level of the
output signal vary together. The amount
of pitch change can be varied to introduce
extreme ‘swooping’ effects or very subtle
effects which add realism when synthesiz-
ing natural percussive sounds. The control
can be set to introduce a pitch rise or a
pitch fall by turning the control clockwise
or anticlockwise.

Construction

The entire circuit is built on a single
printed circuit board and the PCB pattern
is shown in Fig. 2. The board component
layout is given is Fig. 3.

Before inserting any components use
the bare board as a template to mark out
the front panel of the case. Note that the
track side of the board is the side that will
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ALL CONNECTED 70 —9vV,

Fig. 1 The complete circuit of the Percussion Synthesizer. The input and output sockets are standard 1/4 in. mono jack sockets.
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Chi!dren focus on understanding electronics and robot
design by building their own robot to take home.

Each child has their own program designed just for them.

Instruction by international artist/educator Stephen W.
Long whose CREATING WITH COMPUTERS software Is
approved by the Ministry of Education and is distributed
to Ontario Schools by TV Ontario. Authorized agents for
the GEMINI educational robot.

CREATING WITH TECHNOLOGY

MARKET PLACE _

ROBOTS ON THE BEACH

YEAR ROUND COURSES SINCE 1983
BUILD YOUR OWN ROBOT

AS SEEN ON CBC’S WonderStruck

4 CHILDREN PER CLASS

(416) 694-8842
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PC COMPATIBLE SYSTEM

Includes: I

® Keyboard & 150W power supply

® Fully loaded 640K |

@ 2 DS/DD Disk drive & controller

@ Serial parallel and game port, clock and calendar I
monochrome graphics board.

® 6 Months warranty I

@ |ncludes Monitor

A% $1250.00 |

1f you buy this system we will offeryou a l
high resolution TTL Monitor.

I : i
Enterprises

| E“IH A 26 Kincaid Street, (613) |

1 Brockville, 345-3524 |

Ontario K6V 479

I Shipping: Add $20.00 for System and $15.00 for Monitor. Certified
cheque, personal cheque (allow time for clearance). Ontario I
l residents add 7% P.S.T.

h————————————-d

)
HIGHEST QUALITY XT/AT COMPATIBLES
COMPLETE XT* SYSTEM - only $805.00  NEWII! Packerd Ball AT® DISK DAIVES
640K AAM System $3499.09 Panasonic 360kb $149.00
Disk drive 80286 CPU - 6/8mhz Seagate ST-225
1 Color graphic card 640K RAM 0n board - expan. wiertl 1829.00
b style keyboard dable 10 1Mb Seagate ST-4026 $999.00
150 watt power supply 1.2 Mb floppy drive ‘Seagate ST-4038 $1199.00
Turbo 8mhz. version ot above (+) 30 Mb hard disk ST-4038 4OMS Waestern Digaalcirt $175.00
$150.00 Floppyfharg disk controller
ACCESSORIES i el
| XTMotherboard 840K al OK $109.00
| TuboXT@mhz) Motnerboard OK $240.00 o pNp pRINTERS MONITORS
. Coloanapiicico) :‘gﬁg (2 year warranty from XEROX) V232G $150.00
B e o PR101 suapoo  V2R2A $108.00
| AT Graphic Solution card $200.00 . Neth b
384K multi-function card at OK. .. $149.00 :::;:;: :;:g vy a1t
||:o Plus card 2500 ORI 100 %06 HE
10 Plus Il card $175.00 ¥ VI00A $230.00
Floppy disk controller $ 7900 PR1550 sawe00  Y300A vi-t28000
Parallal card $ 4000 PR2017 $529.00 .

Serial {AS-232) cara s sp.00 PR20Z $839.00
DISKETTES 1 year wattenty on systems, mooiors &
DS/DD bulk diskettes 10/pack .. § 9.9 disk drives, 90 days wamanly on ac:

cessorias. Most orders processed within

Business Hours:
Monday-Friday
9:00 am - 9:00 pm

o saresa] T o Saturday & Sunday
41256 - 150 ns (Japanese) $ 495 10:00 am - 6:00 pm

Wa sccept: VISA, M.O. C.C. Min. shipihandiing charge $5.00 or 5%,
whichever Is larger 20% restocking charge on all returned hams (EXEPT
OEFECTIVE). Onterio resldents add 7% P.S.T.

“XTIAT are registered trademark of IBM CANADA LTD.
Complets productiprice list svalisble. - To order, plasse cail TOLL FRAEE

o m

Super Micro Computer Bystem’s dnc.

3261 Kennedy Road, Unit #1 Scarborough, Ontario,
M1V 249 Tel. (418) 292.9977

r-------------

-

R v 3

Regular price $4.00 each. With this
coupon $2.00 each. Check availabi-
lity from order form/advertisement

in this issue.
Ontario residents, please add 7% P.S.T.

h__—------_--—

L——_—-—————-

".E .m " Stepping Motor Controller and Driver

(Two motors are optional)

K.E.M. Electronics Ltd.

Mail: Box 69126 Station (K), Vancouver,.B.C. V5K 4W4
Office:879E. Hastings St., Vancouver, B.C. Tel: (604) 251-1514

* Rotary Encoder OSS Serles

For IBM XT.

e Programmable Intelligent Stepping motor controiler
New model KEM-806 $398.00 with demo-software
2-CH intelligent motor controller interface I/F card for IBM XT.
2 custom MPU built.in to control 2 stepping motors (max. 16
motors) simultaneously by using BASIC or other high level
languages. Photo isolator for input and output signals.
5000pps (10000pps option)

» High Performance PWM type stepping motor driver
New model KEM-802 $98.00/ch

$205.00/2ch with heatsink

High speed, high torque stepping motor driver. PWM constant
current power driver IC and phase controlier IC are used, cur-
rent limiter and power down circuit built-in. Photo isolator
signal input.

OULPUt POWEL s vvaninissavvscasse 2.25V to 18V 1.5A max.
pulse rate v.scuuae suvaspsnssios srvmsan«osaiiiis 20000pps
MINISIZE v smasmas 55mm, 75mm, 30mm without heatsink

Pulse rate 100P/R to 500P/R. Price range $98.00 to $198.00
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MARKET PLACE

e o e

LET US HELP YOU BUILD YOUR OWN COMPUTER
WITH PRICES SUCH AS THESE...

XT KIT — $949.00

1 Motherboard/640K RAM
1 360K Floppy Drive

1 Colour Graphic Card

1 Floppy Disk Controller

1 Keyboard 5150 Style
1 150 Watt Power Supply
1 Flip Top Case

ACCESSORIES

® Seagate 20mb Hard Disk & Controller Card $620.00
® MCK-860Keyboard.................... $ 99.00
® 150 Watt PowerSupply ........c.oo.... $125.00

TERMS: Money Orders and Certifled Cheques
acceptable. 90 Day warranty on all parts.
Quebec residents add 9% Sales Tax.

TY F U Computers, 1304 Greene Ave., Westmount PQ. H3Z 2B1 (514) 932-4674
SEND IN THIS COUPON TO GET YOUR FREE TYFU CATALOGUE

R e T Sl e s L
l . * Sale of Used Equipment at up to 90% off list
/] Sold “‘as is’’ (R indicates needs repairs). $50 minimum order.
INSTRUMENT RENTALS CANADA Quantities limited. Other equipment may be available.
MFR/MODEL SSALE MFR/MODEL SSALE MFR/MODEL SSALE
. ATZ1298. yoxantawrrsrsterycessd $112.10 BEKY/ 4425y ws cvvinapason ansia $152.50 BIRDZ10cuxsisnse s syrssseasrars? $ 9.10
6815 Rexwood Rd., Unit 6, pgipp/100. 0000001 gls BIRD/2S ... ....ooviiinninnnn, 15.40 BIRD/S......oiiiieiiiiiis 8.50
MJssnssauga, Ontario. BIZ/1031-03 ssac siisaversupesssss: 41.90 BRU/13-4615-30 ...............137.10 DATUM/9100-210 ............... 190.00 R
L4V 1R2. DATUM/9300 . ... Ci....995.00 DEC/LA3....................150.00 DEC/LA34KL .... ... 90.00
EIA/RS232-10MM . ................6.20 ELG/2UNITCAB ............. 11.60 ELG/400B sy ssesanemsensnesanimidli
" HON/122-RACK................. 50.00 HON/IBSE: 155 carsrvenernantis 1,000.00 HON/1881HGD
4026 Rue Steinberg, HON/1883MPD ................ 63.10 HON/1885SCG ................ 157.90 HON/1887TCD
St.-Laurent, Quebec. HP/00085-1500X. .. .......oouinn. 50.00 HP/1I222N] cutiinays ieaes suasva’s 12.20 HP/13296A v ipénsvasrosnssiais
H4R 2G7 HP/I640A . ... s a TR A 890.00 HP/2622A-202 5. saniheniismass 275.00 HP/2623A/050
::;:?2]’.;:/050 .................. ::gg :P;Zé:!;n ................... 470.60 :P/2647A ..................... -
..................... s £ 2.0 07] . SRPERNI———— % ) V)WY R ———————— |1 )
TO ORDER: HP/85F s vyiiasisviessings i 595.40 R HP/OBAST 2 ket e e o, 500.00 R HP/988SM ......................250.00
Ontario/Quebec HP/9BISA iiiiaa s ik wiw bduiaas soechs 500.00 HUGHES/1177HO2 ..........1,259.00 IBM/ASYNCHCAR .............515.40
l 800 387 3411 IBM/DOSI2:0: gnesssassnérsspsssss $9.20 IBM/DOSI2 L i bs s it ims 10.00 [BM/DOS3.0............... ... 10.00
) 2 = LSI7ZADNEI ¢ aucamnsiasiesdanycos 238.70 LSIVADM-31-1 ... ............ 385.00 LSI/ADM-42A .. ................200.20
RIX/LDM7I0 . ......oooiiiiin 99.00 RIX/T209A ............ccuvun. 615.20 b (&, V710 o) [ S —— > L.
Rest of Canada lEK/MOR .................... 4,162.00 TEK/B002/38 . ... ooooooooo 167.90 TEK/P6063B ....................100.00

= - EK/P6462 i vsiiin coviane o amies .400.00 TEK/8002/49 ................. 238.70 TEK/832 soair Eeaadenss arsaer 020

1-800 268 4928 T1/820-613-PKG ... .............. 300.00 KN B2, s cas v s s Voanr seas 272.30 TKINVZIS Lo slasisi o s s Kicainins oy atsnaress 230520)
TN/ ¢ soxrve Srmusnasiievissssa 400.00 VENTEL/MD212 ............... 92.60 VENTEL/S02- 15 4 06 suimsnsn canwe 18.50
BEEHIVE/ATL-004..............475.00 CENTRONICS/H80............395.00 WAVETEK/I? .................900.00
WAVETEK/2001 ............... 2,500.00 WAVETEK/3006............. 4,900.00

Electronics

Graphics For Electronics!

Are you still doing schematics with instant let- end for just about every opamp going. Find out

tering? Still doing line drawings with a how they work and how to optimize discrete
technical pen? versions for your circuit.
Our January issue looks at some of the .

A § d |
amazing computer-aided-drafting software Direct Input and How They Work!
that's available, software that can save you The DV, also called Direct Insertion or Direct in-
hours of time. And besides: it's fun to use. jection, connects musical instruments directly

. < e into an audio console. It's a worthwhile method

The Differential Amplifier! of solving microphone problems.

“Never use them. Strictly IC opamps for me.” o

Well, the differential amplifier forms the front For subscriptions call (416) 445-5600
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Project

Moving
Magnet
Preamplifier

A preamplifier suitable for moving
magnet stereo pickups.

A PREAMP for magnetic record cart-
ridges has two basic functions. First, it
changes the frequency response to cancel
the RIAA equalization put on every
record as a means of reducing noise, and
second, it raises the level of the signal until
it equals that obtained from radios and
tape recorders.

Equalization

The preamplifier requires a gain which
varies with frequency as shown in Fig. 1.
Typically we need a gain of about 50 at
1kHz rising to 500 at 20Hz and falling to 5
at 20kHz. The most common method of
obtaining RIAA equalization is by feed-
back, in which equalization is carried out
in the negative feedback loop of the active
circuitry. A typical example is shown in
Fig. 2.

1000

11 = 50.05Hz
12 = 500.5Hz
13 = 2122H2

100 -

|
|
|
|
|
|
|
|
|
|
|
|
|
1

T T
10 f 100 2 3

FREQUENCY (Hz)

Fig. 1. The desired frequency response of an
RIAA preamp.

INPUTO———-—‘

OuTPUT

By Graham Nalty

] Rb

INPUT

OuTPUT

1

Fig. 3. A series-feedback equalization arrange-
ment.

This circuit uses a minimum of com-
ponents, especially if built around an in-
tegrated circuit, but is becoming less
popular among designers of higher-



AN OLD RESPECTED NAME.
A BOLD NEW LOOK.

Computer Mail Order is one of the oldest computer mail order companies
in the country. We've succeeded where others have failed, because year
after year, we've delivered to you the most product performance for your
dollar and given you the attentive service you desire and deserve.
This month we launch a new look. We hope you'll find it as easy on your
eyes as Computer Mail Order has been on your pocketbook.
We also hope you’ll do us the honor of calling us C-M-O.

FINE PRODUCTS.

When you call CMO toll-free, you order from a selection of the finest
computer hardware, software and peripherals available. More than 5000
items from the best sources in the business (including PC-TOO,™
the tailor-made clone, direct from CMO!).

~ FINE PRICES.

Call us. Compare us. Talk to us. We won’t hang up. We like talking price
as much as we like talking computers.

FINE SERVICE.

We know computers. And we back that product knowledge with
our best warranty package ever. And we deliver with next-day shipping on
our entire inventory. At CMO, we’re committed to keeping
you up, running and satisfied.

NO FINE PRINT.

We're CMO. No hot air. No come-ons. No hang-ups. And no fine print.
Turn the page. Explore CMO.

Circie No. 18 on Reader Service Card




(®f g [® Doing business-tc

HOME COMPUTERS

ATARI

1040ST ColourSys. ....oovvevnnnnn. Call
1040ST MONOSYS. ... vvviienrnnnn Cali
S20ST-COlOUT SYSi - wass wve oo v ol s s Call
620STINI ONOISY Shiel mims 5 ne o wiv) e eigiaa bies Call
5205 BASICCRUle e 1 wmioininiis ws Siar: Call
GOXECACCPU yarvsivivssunissosy it $149.00
18GXE 12BK'CPU ;s o ve 4 minie miain .00 213.00
BOOX LBAICCORY esnicanatnssit ving 116.00
1010 DISKIDIIVE! e s eiis e v alainis s 79.99
1050 Disk Brive ................ 206.00
1020 PAMBIS: o o vl - v sivisnwmivie 608 47.75
AMB01 Modem sxs 3siva vite wistaa s s 66.00
B35V OTdOMEe ok ki< a5t s iine v 50.00
BEOINTEMTACE). ¢ warnaisv s svsince s § 197.00
ICD Printer Connection ......... 99.00
ApefaceModem ............... 66.00
COMMODORE

C64Package ................. $ 824.00
C128 Package iscecissnvamssne 1286.00
64CKeyboard ................. 329.00
BACIGOS! wowinvis exd s 3w s iad e 79.99
128 Keyboard i s s vk ksl sawe 444.00
1571 Disk Drive ...ensscasss 395.95
15411 DISK DFi V8! sxanvvane s aeemn 316.95
1902 MonitorColour . ........... 494.00
Amiga 10205% " Ext. ........... 316.95
Amiga10103%"Ext. ........... 365.00
Amiga 1080 RGB Monitor........ 477.00
1660IMOdBM sz 64 ik a2t TG s v v 99.00
1670Modem................... 229.95
1530 Datasette. . ............... 64.00
C128 Univ.Mon.Cable .......... 23.50
C128512K Expansion ........... 328.95
PP Printer Interface............. 58.00
XETEC S/Graphics 8K . .......... 116.00
ETIE G e # o ve e Rl a b s e 83.00
CANACOISUPEN G o nsvarmnriics e ans 87.99

MicroR&DMW.350............

Paradox/ANSA. ......ccvvennn.. $855.00
DBASE lll plus AshtonTate ...... 650.00
Framework lI/AshtonTate ....... 660.00
Reflex/Borland. ... ............. 145.00

Lightening/Word Wizard/Borland . 145.00

Copy Il PC/Central Point. ........ 42.00
Fastback/5th Generation ........ 142.00
Mouse WIDr. Halo/IMSI ......... 179.00
General Ledger/lUS............. 520.00
SUper GalClE: e v i sismar:c wis 487.00
Super ProjectPlus.............. 474.00
Volkswriter Ili/Lifetree .......... 232.00
Lotus1-2-3/lLotus . ........ ... 449.00
Symphony/lotus .. ............. 629.00

Managing Your Money/Meca . .. ..
WordStar 2000 + /MicroPro . ... ..

Wordstar Prow/GLDemo .. ...... A
R:Bas@B0001. e - i hee be RS %
MICrolSoftVWord: ssu st suanwa s 463.00
Micro Soft Mouse/Serial . ......... 222.00
Micro Soft Mouse/Bus. . ......... 207.00
CrosstalkiX Vil s aevit v sibie baiwa 156.00

Multimate 3.3 . cssascssansnrsns 359.00

Multimate Advantage ........... 457.00
Norton Utilities . ...« iuessssen 75.00
Eirst.Choice/PESii s awss i vinw e as 145.00
Professional Write/PFS ......... 190.00
Professional File. . ............. 236.00
Word Perfect 4.1/Satellite ....... 364.00
Enable/Software Group ......... 588.00
VWordstar2000 «asameass sae sas 380.95
Wordstar2000i4 .. e iiciesasssnns 460.00
R:Bage5000%: su 55 s wiev»mwnvw v vae 476.00
ClOUN2: 0y iaiay s s ot ¢ 4o piaby w s 222.00
R:BaseSystemV............... 555.00
AAYANTAQES i s o wmwnknanmespve 428.00
ENEDIE cirsnn sainsam » srssniusie nhie 555.00
Decislon Resources

ChartiMaster &5 v sam s sewwmet s 365.00
SigniMasteris: was e syve ss s 253.00
Diagram Masteriys s s eoie s siils 333.00

MapMaster ...cvvoue.cisasacen

MONITORS
Amdek

AMASKIITOA Tl o o rm i miminrawiacs <2 $263.00
AMAeKAT0TIIL sse v vaninsoy st Call
AMAdeK GO RGB s s » sins s sinicwiv s vm 659.00
AMYAOK! 722 RGB scx v o w1 o o b 824.00
AMdek 730 RGB i s s s vwa vswiian 1154.00
Magnavox/NAP

8CM515 RGB Monitor80 ........ $477.00
7BM623 PC Monitor80 .......... 164.00
NEC

JB1285TTLAmber ............. $213.00
JB1280 TTL Green:: « sevees suas wa 230.00

JC-1401-P3A Mutti-Sync . ........
Princeton Graphics

MAX12 Amber .ivsssvivisvassan $279.00
HXAZ16COLOUT wibiivnia s sics ahe.snie 708.00
HX12E64COIOUr .o cvvvvnnvnnnns 823.95
SRIZ, . . s sce i s pasnstiais waa o 823.95
SR12ESuperHi-Res ............ 972.00
SR12ERGBANalog............. 1071.00
Taxon

220 Colour Composite .......... $279.00
620640/%200) wrv» 0 5 v nm s an s s 659.00
6301640DC200! s i alsinn s 3 3508 725.00
6407720X 400" o5 v vaisanabansnssn- 741.00
640 + RGBHi-Res. ............. 890.00
Zenith

ZVM1220/1230MONO . . .. .. vt $165.00
ZVM12401BM Amber ........... 246.00
ZVM133013"RGB ............. 758.00

Anchor

Volks Modem 1200Bd........... $213.00
Signalman Express 1200 Bd...... 329.00
Expressl ¥z Card 1200Bd ........ 246.00
6480 C64/1281200Bd . .......... 197.00
VM520/520/1040ST Atari......... 213.00
Omega80AmMiga.........oonuus 213.00
Everex

Evercom9201200Bd ........... $229.95
Hayes

Smartmodem300 .............. $229.95
Smartmodem 1200 ............. 641.99
Smartmodem1200B ............ 593.00
Smartmodem2400 ............. 956.00
Smartmodem2400B ............ 890.00
Smartmodemlle ............... 246.00
Peripherals

Practical Modem 1200SA ........ $296.00
Quadram

Quadmodemill s e s s waar e waa $494.00
SVPRA

MPP 1064 AD/AAC64 ........... $116.00
1200ATALATIBIBIN e misin rsvis wiwanv mis 246.00
1200ST Atari 520ST .ovsvcaniesn 246.00

DRIVES

Allied Technologles

AppleHalfheight .............. $174.00
CMS

Drive Plus20MCard ............ $635.00
T-120 20MB Tape Backup .. ...... 746.00
T-160 60MB Tape Backup . ....... 1112.00
Everex

60MB Internal Backup ......... $1271.00
20MB StreamerTape ........... 1112.00
| Omega

A210H 10 + 10 Bernoulli Box ... .$3020.00
A220H 20 + 20 Bernoulli Box ....3974.00

Indus

ARG wd i whiiin vk viocs £kt #520 $316.95
Commodore GT < weanvesuvieisas 316.95
Mountain

Drive Carg-20.: . ... : sewwismannass $1096.00
DFiVe Card-Q0  aiciu s vivwius wia 1509.00
Priam

ID-60AT Innerspace. ........... $2145.00
Racore

1501 Exp Chassis/IDMA.......... $508.00
2103512KMemory Card . ........ 206.00
Seagate

ST-4026 20MB Hard Drive . . ... .. $1096.00
ST-4038 30 MB Hard Drive ....... 1175.95

am L O N A
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business, person to person.

PRINTERS

Canon
LBP-8A1Lazer........ AN EE N $2846.00

Cltizen
MSP-20 Dot Matrix
MSP-10 (80 Cl) Dot Matrix .. ......

............. $555.00
476.00

Premier 35 LQ Daisywheel ....... 714.00
C-ltoh

8510-SEP DotMatrix ............... Call
Starwriter A10-30............... 444.00
Cor Data

The Desktop Printshop......... $3497.00
Diablo

635 Daisywheel ............... $1748.00
Epson

FX-85 Dot Matrix Call
FX-286 Dot Matrix

Q0024 PIN] 34 e aimnamion.  «iaeminsaonsm

LO*1000128 PN s aus & woid siwate wis ki
Hewlett Packard

IBBOALAIEL oo v wnryim s pnies b ns pa T o Call
TATESIPIOYEN o2 - e v mate a msimpisin s Call
7550S 8 PenPlotter . ............... Call
Juki

6000 LQ. Daisywheel . .. ............ Call
6100 LQ Daisywheel ............... Call
6300 LQ Dalsywheel ............... Call
§510C ColourMatrdx ............... Call
NEC

P560-660-760 ..................... Call
3660/SPINWIHEN: 5 5w aiavvissn e $1239.00
B860:SpINWHLEY 55w s s ansnsiss 1748.00

DISKETTES

Maxell

MD1-SS/IDD(10)5%" . ............ $19.50
MD2-DS/DD(10)5%" .. .....oevn 20.95
MD2HDIAT(10)5V4"" s s s caanins nie « 40.00
MD2E-DS/DD (10)5%"" ............. Call
Sony

MD1-SS/SD(10) 5% .. ........... $15.95
MD2-DS/DD(10) 5% . cevvviennnss 19.95
MD2HD AT(10)5%" ............. 40.00
MFD1-SS/DD (10)3%2" ........... 31.00
MFD2DSIDD(5)3%2" .....ccvvuan 13.99
Verbatim

VE-1SSIDD(10)614" exwnasmsewsns $15.99
Generic

NT02DS/IDD(10) 5% ............ $ 9.99
Elephant

EEZ DSISDICIONEYaf s rin s anisvwsns $13.99
EISIDS] DI 0) 51 e o wenie iiinss 16.25
EL6 Head Cleaning Kit5%" ... .... 9.75

Amansy
DRACEU BSOS VAl s crs s s thtwe s s $16.99
DASICTUBBO:31Y"" s 5aciwmiwin s nse e widinie

Innovative Concepts
Flip & File 10
Flip & File 50

compag ... 2499.00
(GOTOMA ¢ wiware asnsen s Bas mak wwhs 1699.00
| BM-PCE . Coa v s b s A e 450 S 1999.00
BN i Aot b e a R v e sin 2999.00
IBN AT e nors an pcw v e S 4699.00
LieadiNG EAQeN wivvei o ws sivaereinis 2199.00
SPeY s unsviscniesimhaass BEsAR 3199.00
ZEN ISR LR bine e s mw Nk A 1699.00

AST:
Six Pak PlusPCIXT ............. $279.00
Six Pak Premium PC/XT ......... 609.00
Advantage IBM/AT ............. 559.95
Rampage PC/IXT ............... 460.95
Rampage IBM/AT .............. 791.00
DCA
IRMAPC-32781/0 .......cvuuns $1400.95
IRMA 3270 Emulations ......... 1319.00
Everex
EdQe Card) wmiswe shsdbianizonsens $395.00
EGAVIAOO wivvaibin 1 ashre /s ki nasmxs 461.00
EV640EdgeCard............... 428.00
Hercules
GrAPNIOGICATd, jana s br T aled 5 ain/aioe $329.00
GraphicsCardPlus .. ........... 362.00
COlOUNCANd) sies o8 e sisinieisiv v av: b 279.00
IDEA Assoclates

-IDE 5251 Emulation Board ....... $873.00
intel
AC Above Board 2MB/64K ....... $395.00
AT Above Board 2MB/128K ... ... 626.00
8087,80872,80287,802878 . ......... Call
Video-7
EGA GraphicsCard............. $543.00
Vega Video AdapterEGA ......... 560.00
Zuckerboard
Colour Card w/Parallel .......... $149.00
MonochromeCard ............. 165.00
576 Memory Card ssssssvcasrsrsss 99.99
Lava
Multifunction C,S,P, 512K0K........ Call
Inteiligence PC/XT2MBEHS........ Call
Intelligence AT .. ................. Call
AT-128KExpansion......... ..Call

1200-2400 Baud Int. Modem . .. ...... Call
/10BoardPISIC ......c..ocovvninnn. Call
XT-512K EXpantion .aessessanaasicas Cali
EGAV: w s kAR el e na Call
SENAl ¥ irr e s E S T A Ay SRS Call
ASETNA vicais s5a7a §6n e S aies Qs e v Call
Raralleliciaivioe vivm o fiws s suasasa: Call
Paradise

Modular GraphicsCard ......... $444.00
Colour/MonoCard .. ............ 229.95
Multidisplay a uw snea sass sessoes 263.00
Auto SwitchEGA............... 593.00
Polaroid Pallete

Computer image Recorder. ... .. $2309.00
Quadram

Quad EGA Plus-Graphics

NDAPIO e wr wan sl R R S Sea s 609.00
Expanded Quadboard........... 229.95
SiiverQuadboard .............. 395.00
QUAGPONX inmanaw domime i voiun 4 213.00
MicrotaZerlly s xaunname v oce 444.00
STB

EGAPlus/Dr.Halo . ............. $527.00

SPECIALS

5th Generation fastback .$141.95
Amdek 310A Amber

Monitor ............... 229.95
Paradise Auto Switch

EGAGART o5 navn v s 593.00
Hayes-Smartmodem

1200 bd Ext............ 625.50
CMS 20MB Kit w/west.

Dig: Conts e s vassionmas 635.00
Toshiba 1100 + Laptop

COMPE =55 v x emn s nman s 2781.00

Canon LBP8-Laser Printer 2845.00
PCTO00 256 EXP 640 -

SBOKFIOPPY wswanie s neis 824.00
Curtis SP-1 Diamond
Surge Protector......... 48.00

Magnavox NAP 12" Comp.

Monitor GR.//Amb........ 126.00
Epson Homewriter 10.

WITHRIO) vawdvumsnshesy s 158.00
Practical Peripherals

Promodem 1200 ........ 279.00
Quadram Quadjet 7 colour
PrINTER lehh: cisinisaisinaie sio i 296.00
Commodore Amiga 1000

Colour System ......... 2127.00

When you want to talk computers.
When you want to talk price.
Call toll-free: 1 800-268-4559 Canada, 1-800-268-3974 Ont/Que.
Toronto Area Call: 828-0866 Telex: # 06-218960

Computer Mail Order Canada 2505 Dunwin Drive, Unit 3 ® Mississauga, Ontario L5L 1T1
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GET A TAILOR-MADE
20 MEG, XT-COMPATIBLE
FOR AS LITTLE AS $1499

Presenting PC TOO™. Only from CMO.

When you think of tailor-made, you think expensive, right? Think again.

Now CMO can offer you a 20 Mb PC-compatible-one we assemble in our Pennsyl-
vania lab just for you. To your specifications. With the attention to quality and perfor-
mance you've come to expect from CMO. All for just $1499.

Every tailor-made clone we make is backed with a full 90-day warranty on labor and
parts, a 30 day money back guarantee and easy access to CMO technical support after
the sale-the kind that keeps you up, running and satisfied.

For $1499, you get: A 20 Mb, PC-XT compatible that runs thousands of programs, in-
cluding Lotus 1-2-3™ @ A 4.77 Mh chip speed. An XT chassis with 256K (expandable to
640K) @ A 20 Mb hard drive @ A 360K floppy drive @ A floppy disk and hard drive con-
troller.

A 150 watt power supply (not just 130) ® Open architecture with 8 expansion slots
(not just 7) @ And an 84-key, XT-style keyboard.

Need more power and more flexibility? Call us. Let’s talk about your tailor-made PC
TOO.

Your options are unlimited.

CMO. Policies and particulars.

Next day shipping on all in-stock items ¢ Free technical support from our own factory-trained staff. ¢ Toll-free order
inquiry. ® No surcharge on VISA or Mastereard orders. ¢ Credit cards will not be charged until the order is shipped. ® No
limit and no deposit on COD orders. » No sales tax on orders shipped outside Ont. ® No waiting period for cashier’s

cheques.
SHIPPING. Add 3% (minimum $10.00) shipping and handling on all orders. ® Larger shipments may require additional
charges. ® Returned items may be subject to a restocking fee. ¢ All items subject to availability and price changes.

( )
f\q u [‘,

When you want to talk computers.
When you want to talk price.
Call toll-free: 1 800-268-4559 Canada, 1-800-268-3974 Ont/Que.
Toronto Area Call: 828-0866 Telex: # 06-218960

Computer Mail Order Canada 2505 Dunwin Drive, Unit 3 ® Mississauga, Ontario L5L 1T1
Circle No. 19 on Reader Service Card



Continued from page 14

Moving Magnet Preamplifier

INPUT

QUTPUT
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Fig. 4. Combined shunt and series feedback ar-
rangement.

quality amplifiers because the amount of
negative feedback varies with frequency.
At low frequencies, where less negative
feedback is applied, a very high open loop
gain is needed to maintain an accurate fre-
quency response. At high frequencies a
high level of feedback makes slew-rate
limiting and transient intermodulation
distortion more likely.

The shunt feedback circuit of Fig. 2 has
an additional problem, as the high fre-
quency response does not roll off to zero
but to a gain of 1. The effect of this error
is to emphasize extreme high frequencies,
including sibilance and record scratches.

This problem can be solved by the
series feedback circuit of Fig. 3, but only
at the expense of increased input circuit
noise. In this circuit, the impedance seen
from the input is the resistor (47k) in series
with the cartridge (about 1kO plus induc-
tance). In the shunt feedback amplifier
the impedance is the cartridge in parallel
with the 47k resistor and is much lower.
Hence the noise level is much lower, but
neither of these circuits can be considered
ideal.

A solution to this problem is shown in
Fig. 4. Two stages of amplification are

used. The first is a shunt feedback circuit

(low noise) with a gain of 5 at all frequen-
cies. This is followed by a series equaliza-
tion amplifier in whijch the virtual ground-
resistor is much lower than the 47k re-
quired for a single-state series equalization
circuit. The phase of the output is in-
verted, but where this causes problems an
extra unity-gain series-feedback buffer
amplifier can be added.

An alternative way to achieve correct
response at extreme high frequencies is
shown in Fig. 5. This again is a two stage
circuit. The first stage has a constant gain
at all frequencies and is followed by a
passive high frequency roll-off network,
turning over at 2122 Hz. The S0Hz and
S00Hz turnover frequencies are equalized
by the shunt feedback network in the se-
cond stage of amplification. This con-
figuration has been used by a number of
manufacturers of amplifiers at the more
expensive end of the market.
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Fig. 5. An alternative two-stage equalization
circuit.

Frequency input  Outputof Inputto Outputof Inputto  Output
first second second third
amplifier amplifier amplifier amplifier
20Hz 20mV 159mVv 158mV 1.26 V 126 V 0V
1kHz 158mV 1.26 V 1.26 V 0V 1V 179V
20kHz 1.26 V 10V 1V 79V 795mV 163V
Table 1: Maximum peak signal levels in the circuit of fig. 6.
Frequency input Output of first  Input to second Output
amplifier amplifier
20Hz2 20m V447 mV 447mV 10V
1kHz 200mV 447V 447mV 10V
20kHz 447mV 10V 100mV 2.24V
Table 2: Maximum peak signal levels in the circuit of fig. 7.
Frequency Single passive Split Passive Feedback
network network equalisation
20Hz 20mv 20mv 20mV
1kHz 200mV 158mV 200mV
20kHz 447mV 1.26V 28V
Table 3: Comparison of the maximum input levels permissible with various equalisation
arrangements.
NPUT cies. It has the advantage that the compo-
nent values can be easily and quickly
OQUTPUT
calculated.

This method can be applied to circuits
which do not have any feedback in their
active stages. The only disadvantage is
that three separate stages of amplification
are used. The intention in this design is to

1 & | 3 e . 3, 7%

| PASSIVE | LOW ] upgrade the preamplifier by providing
i HF | FREQUENCY | .

JROLL-OFF | EOUALISATION} separate power supplies for each stage of

amplification, and with three stages this
would quickly become very complicated.

INPUT

QUTPUT

15t AMP | HE T
| ROLLOFF |

2nd AMP ]

BASS | 3rd AMP
| EOuALISATION |

Fig. 6. Using three stages simplifies the component value calculations.

The passive equalization arrangement
of Fig. 6 is one which I have used in a
number of different amplifiers over the
years. The signal is amplified by about 7
or 8 times in each stage and the 2122 Hz
turnover (HF roll-off) is carried out by a
resistor and capacitor after the first stage.
The signal is then amplified a second time
and the bass equalization (50Hz and
500Hz turnovers) is carried out by a se-
cond passive network. Noise and overload
margins are optimized when the gains of
the stages are approximately equal. This
has all the important factors: correct
phase, accurate frequency response and
uniform feedback at all audio frequen-

We can cut things down by using the
single-stage passive equalization arrange-

" R22

Fig. 7. The two-stage equalizer which forms the
basis of this design.

ment of Fig. 7 which requires only two
stages of amplification. The required gain
19
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of each stage is now increased to 23. The o =R
disadvantage, shared with any other ARk . of o o
RIAA single network, is that component mesue B s S ® md :3:.
values are very difficult to calculate ac- WA an
curately. i 8o S ‘\5 @ AN LB |
Overload e ”"% \5& 2N "’%'""T gt im o
To0s "o o,
ov ¢ - 0 ov
An important part of the design of an
RIAA preamp is to obtain an adequate B e o ad f’" BE o TR
overload margin. This is to make certain EHEE 2] e four
that the loudest signals from the cartridge v
are amplified accurately and reproduced oo
without clipping or slew-rate timing. Pro- Fig. 8. Circuit diagram of the moving magnet stage in its standard version (one channel only).
blems start when you realize that different
cartridges give a different output for a
given recorded level in the disc and that o o |20 e
the maximum signal in the groove can = °°"l T T
vary from record to record. There is thus ‘ 'T_}L_—ﬂ-
no defined maximum cartridge output ISR Ju3 3 ﬁ“’é - S :::ib“’" C
level on which to base our designs. & ) S & 0) Ar
In practice, most RIAA preamps are w AN b F:.“ = a for N ["1 o
designed with an overload capability well R TR LT T ey
above the maximum typical output of a o TR T W s St I Bl il . 5
cartridge. This can be a real benefit to the O o <R ®= ..
person who owns a higher-than-average i ST iﬁ;;ﬂm:h;‘
output moving coil cartridge and a high _— ,.‘i}w 1w
gain head amp. In the past quite a bit of o o SR s s
nonsense has been talked about overload BORI.; & = i 5 T Sismubn  Fig. 9. Circuit diagram of the moving magnet
margins by people who assume that a L stage in its fully upgraded form.

preamp with a larger overload margin will
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sound better. On other occasions review-
ers have criticized a preamp because thy
have measured a lower overload margin.
But unless a reviewer can actually feed a
genuine signal from a cartridge into the
preamp and show a clipped waveform,
there can be no justification for criticizing
the overload margin.

To illustrate this point, 1 have
calculated the maximum possible signal at
each stage in a passive equalization circuit
at 20Hz, 1kHz and 20kHz assuming a) an
overall gain of 500 equally divided bet-
ween each stage of amplification and b) a
maximum peak voltage of 10V in either
direction (Tables 1 and 2). Notice how the
overload point (underlined) varies with
frequency. Table 3 compares the maxi-
mum possible input voltage of these
passive circuits with a feedback equaliza-
tion circuit. The overload margin could be
increased by lower gain in the earlier
stages of amplification but this may in-
crease the noise of the circuit.

The MM preamplifier to be described
here uses two separate stages of amplifica-
tion. RIAA equalization is carried out by
a passive network consisting of R20, R21,
C21 and C22 located between the ampli-
fication stages. The signal reaching the
RIAA stage is filtered by R11 and C12 to
remove radio frequency interference. It is
then amplified by the first stage amplifier
formed from Q6, Q7 and Q8. The gain is
determined by resistors R16 and R17 and
is calculated at R16+ R17/R16 = 23.

The output from the first stage is then
equalized by the RIAA network and ap-
plied to the second active stage. This is
based on Q9, Q10, and Q11 and also has a
stage gain of 23, defined by R26 and R27.
A buffer resistor R30 protects the ampli-
fier from low impedance or large
capacitance loads. Onboard regulators
provide regulated supplies of plus 12V and
minus 12V to the active circuitry and these
each require input voltages of 15V or
greater.

The circuit of the standard economy
version is shown in Fig. 8 with single
78L12 and 79L12 regulators powering
both stages of amplification. Two percent
tolerance is adequate for resistors, but I
have specified 1 percent wherever the
resistor affects the equalization or gain.
Capacitors are radial polyester and axial
polystyrene types. Capacitor tolerance is
important for the RIAA equalization
components so I have specified 5 percent
types.

The circuit of the fully-upgraded MM
stage is shown in Fig. 9. The improve-
ments are:

a) the use of separate regulators for each
stage of amplification

b) the use of metal-tab T0220 regulators
to reduce temperature generated distor-
tion
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INSULATED WIRE LINKS (STAHOARD VERSION ONLY)
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VERSION)
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COM. STAGE
i81aNDARD
VERSION)|

15V FAOM
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VERSION)

INSULATED WIRE L INRS (STANDARD VEREION ONLY(

Fig. 10. Component overlay for the moving magnet PCB. Note that the supply rail connec-
tions at the left end perform different functions in the two versions.

A standard version of the MM stage board.
Note the wire links running to the unused se-
cond regulator positions.

PARTS LIST

Resistors Standard Version
(2% unless stated)

RI0 68k

RI11, 30 1k0

R12, 31 220k

R13, 15 5k6

R14 47k

R16, 26 1k0 1%

R17, 27 22k 1%

RI18, 28 33R

R19 6k8

R20 22k

R21 22k 1%

R22 3k3 1%

R23 5ké

R24 47k

R29 6k8

Capacitors

Cl0, 15, 16 47n polyester
Cl11, 17, 18, 20, 24, 25, 26 -

C12 100p polystyrene
C13, 14 -

C19 4u7 polyester
C21 100n 5% polyester
Cc2 33n 5% polyester
c23 1u0 polyester
Semiconductors

1C3 —

1C4 -

ICS 78L12

IC6 79L12

Q6, 7,9, 10 BC549C or 2N5818
Q8, 11 BCS59

D3, S -

D4, 6 -—

Miscellaneous

PCB; double-sided PCB pins, 10 off, T092 transistor pads, 6 off (on upgraded version only); PCB pillars; case, power supply,

sockets, wiring etc, according to choice and application.

All of the components listed above are for one channel only (with the exception of the case, power supply, etc). Two of

cach will be required for stereo.

Upgraded Version

68ki
1k00
221k
5k62
see D3
1k00
22k1
33R2
see D4
22kl
39k2
5k62
5k62
see DS
see D6

47n polycarbonate

3n9 polystyrene or silver mica

100p polystyrene or silver mica

22n polycarbonate

4u7 polycarbonate

56n 1.5% polystyrene

19n 1.5% polystyrene or silver mica
2u2 polycarbonate

7812

79212

7812

7912

BCS549C or 2N5818
BCST7

1500 (240uA)

1507 (2.4mA)
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PCB artwork_for the Moying Magnet Preamp.

c) the replacement of all standard resistors
with metal film resistors.

d) the use of polycarbonate capacitors in-
stead of polyester capacitors

e) the bypassing of higher value capacitors
with 3n9 to 10n polystyrene capacitors

f) the replacement of R14, R19, R24, R29
with constant current regulator diodes
(D3-D6) for better supply ripple rejection
g) the use of close tolerance extended foil

polystyrene capacitors for RIAA equaliza-
tion

Construction

The moving magnet stage is assembled on
a single-sided circuit board which carries
one complete stage. The board is there-
fore mono and two will be required for
stereo. Holes are provided on the board
for the various upgrading options and also
to allow several smaller polystyrene
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capacitors to be used instead of some f the
less-readily obtainable ones. Make sure
you know in advance which holes you
need to use for the version of the preamp
you are building.

The use of PCB pins is recommended
for the external connections to the board.
The pins should be installed before any of
the other components and tapped lightly
through the board before being soldered.
The rest of the components can then be
soldered into place, starting with the
resistors and then the semiconductors and
the capacitors. Finally, if you are building
the standard version, insulated wire links
will be needed to carry the power lines
across the board to where the second set
of regulators would be on the upgraded
version. The position of these links is in-
dicated on the overlay.

When the board is complete, connect it
to a power supply giving between plus and
minus 15V and 25V. Using Table 4 as a
guide, check that the voltages around the
circuit are correct. If all seems well, con-
nect up a record deck and cartridge to the
input and feed the output into the tape,
tuner or auxiliary input of a preamplifier.
With luck, you should be able to hear
music! The moving magnet stage is so
designed that two of them can be position-
ed side by side and the power connections
can then be jumped across on short links.

The MM boards can be used with any
other preamplifier which has a dual-rail
supply of between 15 and 25V available.
The boards could also be installed in a
small case with their own power supply
and used as a stand-alone, plug-in disk
stage. This would make a useful accessory
for PA amplifiers and audio mixers which
do not have a low-level, RIAA equalized
input. If preferred, the regulators can be
omitted and a battery used instead. For a
9V battery supply use two 33k resistors in
parallel for R14 and for R24 and replace
R19 and R29 with 3k9 resistors. [ ]
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Pirate

Feature

Commercial Radio

Pirate commercial radio is still alive and well,
working around broadcasting regulations.

_.'\ 5(‘
NS,

“...and you’re tuned to Big Bee Radio,
the station that gives you music with a
sting. We’re on the air now and then to
bring you the hits that never were, like this
one by the Bedbugs...”’

THAT little off-the-air excerpt is fic-
titious, but it is typical just the same, of
the many, many unlicensed pirate broad-
casters which have operated in North
America over the past several years. They
come and they go in a never ending
parade, carrying names that are often
unusual, to put it mildly.

Electronics Today December 1986

by David Kingsley

This pirate radio phenomenon is hardly
anything new. In fact, it has been around
virtually since radio began.

Europe

The “‘modern’’ pirate era began in Europe
in the 1960s. Pirate broadcasters there
sprang up in response to the government
controlled broadcast media which had
been largely ignoring the younger au-
dience, an audience that was ready for a
little life in its radio. American commer-
cial broadcasters had already spotted this
need and created the fast paced, high

voltage top 40 format with its contest,
jingles and quick-tongued disc jockeys.
European youth, particularly in Britain,
wanted something like it and so set about
to do it themselves.

Once the first pirates had gone on the
air in Britain and elsewhere, the response
to this kind of radio was nothing short of
astounding. It didn’t take very long
before commercial interests spotted the
potential and it wasn’t long after that that
the first pirates for profit went on the air.
Most of them operated from locations
just outside the reach of communications
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Pirate Commercial Radio

law, on ships or abandoned oil rigs or
other structures just outside national
borders. Names like Radio Northsea In-
ternational, Radio Veronica and Radio
Caroline filled the air with a European
version of the American Top 40 stations
and became instant hits.

Tougher laws hit the stations where it
hurt most - in the pocketbook. It became
illegal to advertise on or provide supplies
to offshore broadcasters. That and the
competitive infighting which caused the
well known stories of pirate warfare on
the high seas, murders and intrigues, led
to the eventual demise of most of the com-
mercial pirates. Pirate activity does con-
tinue in Britain, albeit on a more personal
and limited basis.

The British pirates did achieve one
thing. They were instrumental in pushing
along the concept of community radio,
radio to which citizens had greater access.
And they forced the adoption of new for-
mats which had a greater appeal to the
younger audience. Indeed, the BBC local
stations have actually hired some former
pirate radio disc jockeys.

Ireland has had a number of pirate sta-
tions on the air almost continuously since
the current fad began. Unlike the British,
the Irish government hasn’t been able to
get a solid anti-pirate law on the books.
Ireland, in fact, is host to the only Euro-
pean pirate which can be heard fairly
often in North America, Radio Dublin In-
ternational on 6.910 MHz.

In Italy pirates have become quasi-legal
operations and in France, where most
pirates operated on the FM band, they’ve
led to changes in the law which now
allows a class of low powered community
stations to operate on FM.

Like the Beatles, North America caught
the pirate craze after it appeared in
Europe.

North America

But in Canada and the United States the
idea of a commercially viable pirate
broadcaster was laughable. Most potential
listeners to any such station in North
America already had a huge choice of
broadcast signals, many already appealing
to the kind of audience European pirates
were seeking. And no one in full control
of his faculties would have placed a com-
mercial pirate transmitter on the AM or
FM bands where it would be certain to be
spotted and closed down, virtually over-
night. That left only shortwave and an
equally illegal shortwave operation there
would have offered up an even more
limited audience.

Furthermore, the European commer-
cial pirates operated full time. The private
pirates at least developed the custom of
operating within a particular range of
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Fig. 1 TNFM is one of the
Jew currently active
Canadian pirates.

shortwave frequencies (6.200 - 6.300) and
during the same general time period, early
Sunday mornings. Thus potential listeners
knew when and where to tune for their
favourite pirate or where and when to
search for a new favourite.

North American pirates have at least
established a pirate ‘‘band’’ (7.300 -7.500)
where most operate, but without anything
close to an exact schedule. Most are on, if
they are on, during the weekends. But
there are a lot of hours in a weekend and
few listeners, even if they are trying to do
so, are likely to hear a particular broad-
cast if it is not announced in advance,
which is seldom the case. So pirates here
cannot even count on an audience. One
North American says it has been
operating on shortwave every weekend for
several years and has never had any in-
dication it has been heard by anyone!

The need to operate in this fly-by-night
fashion is, of course, in order to maximize
the chance of escaping the notice of the
communications authorities and a
necessary step if a pirate is to enjoy any
kind of longevity. It is a Catch 22 situa-
tion: operate regularly and develop a
following with the near certain result of
being closed down or operate irregularly
with a purely accidental and much smaller
audience.

While the programming on a few of the
pirates is actually rather good, on most it
is amateurish at best. Rock and roll
reigns, although there is often folk music,
hits from the 50s, old comedy records,
self-produced skits, satires on commer-
cials and the occasional clever take-off on
various subjects such as Bible-pounding
radio preachers or other shortwave sta-
tions. The technical quality of the broad-
casts is usually mediocre at best although,

TNIM

Classic

Rock

again, some stations do a good job. Often
the equipment used is home brew or an
ancient ham rig converted for operation
outside the amateur bands.

The 7.300 to 7.500MHz shortwave
area, while the most popular of the pirate
preserves, isn’t used exclusively. There are
occasional operations n the area around
6.250to 6.350, below 9.500 and just above
15.000MHz, among others. The high end
of the medium wave band around 1,610
to 1,630 is also used, although with more
limited signal coverage. A few purely local
pirates also show up on FM now and then.

As noted earlier most pirate activity oc-
curs during the weekends and around
holidays, usually anytime from the late
afternoons on into the evening hours and
occasionally even past midnight. Broad-
casts generally last for an hour or less.

For the DX-inclined, many pirates do
respond to reception reports. Most
operate through mail drops in which a
third party forwards the letter on to the
pirate. Three of the most frequently used
maildrop addresses are: Box 982, Battle
Creek, MI 49016 or Box 5074, Hilo, HI
96720 or Box 245, Moorhead, MN 56560.
For Canadian listeners reporting to a US
pirate the equivalent in International Rep-
ly Coupons of 3 units of first class postage
should be included or US stamps if
available.

Those interested in keeping up with
pirate activity, particularly in North
America might join ACE - The Associa-
tion of Clandestine Enthusiasts (P.O. Box
46199, Baton Rouge, LA 70895-46199).
ACE publishes a monthly bulletin cover-
ing pirate, clandestine and numbers sta-
tion activity. Memberships are US$12.00
per year.

In Europe, the Free Radio Listener’s

Continued on page 56



Become one of America’s most sought-
after technicians . . . put your talents
and spare time to work for you in the
“explosive-growth” world of home
entertainment electronics.

Train in state-of-the-art video/audio serv
icing and become a fully qualified service
professional the uniquely successful NRI
way. It's hands-on training, at home . . .
designed around the latest electronic equip-
ment you build and keep as part of your
training.

The High-Tech Revolution
in the Home Is Just Starting

Sweeping changes are taking place in our
homes, changes brought about by the
phenomenal growth of home entertainment
electronics. Already available are high res-
olution TV, TVs with stereo sound, simul-
taneous multi-channel viewing, projection
TV, Camcorders, 8 mm video cassettes, and
compact disc players.

And the revolution has spread to the busi-
ness sector as tens of thousands of com-
panies are purchasing expensive high-tech
video equipment used for employee train-
ing, data storage, even video conferencing.

Join the Future or Be Left Behind

Today the consumer electronics industry
represents a whopping $26 billion oppor-
tunity for the new breed of consumer
electronics technician.

Today’s consumer electronics revolution
is creating huge servicing and repair mar-

kets that are just starting to boom.

Here is your chance to become a fully
qualified professional the way tens of
thousands have trained with NRI.

Totally Integrated
Hands-On Training

Since NRI training is built around “learn
by doing,” right from the start you con-
duct important experiments and tests with
your professional digital multimeter. You
assemble the remarkable NRI Discovery Lab
and perform a complete range of demon-
strations and experiments in the process.

NRI's commitment to you goes beyond pro-
viding you with equipment appropriate to
the latest technology. Best of all, we ensure
that in the learning process you acquire the
very skills that will make you a professional
service technician on the job.

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

You Build a 27” Stereo TV
During the assembly process of your state-
of-the-art Heath/Zenith 27” TV, you learn
to identify and work with components and
circuits as they actually appear in com-
mercial circuitry. Then through tests, adjust-
ments, and experiments you quickly master
professional troubleshooting and bench
techniques.

Inside Your TV
The Heath/Zenith 27" TV has all the fea-
tures that allow you to set up foday your
complete home video center of the future.
Flat screen, square corners, and a black
matrix to produce dark, rich colors . . .
even a powerful remote control center that
gives you total command of video and audio
operating modes.

NRI has purposely designed your train-
ing around equipment that has the same
high-tech circuitry you'll encounter in com-
mercial equipment. That means your train-
ing is real-world training.

Your NRI Training

Has Another Special Element
Also built into your NRI training is the
enormous experience of our development
specialists and instructors. Their long-
proven training skills and personal guid-
ance come to you on a one-to-one basis.
Always available for consultation and help,
these instructors ensure your success both
during your training and after graduation.

Step Into the Future Today

The richest reward gained from your NRI
Video/Audio training is a firm grip on the
future. Now is the time to act. Send the
post-paid card to us today. You will receive
our 100-page catalog free. It’s a fascinat-
ing explanation of our training methods
and materials. (If someone has used the
card, write to us at the address below.)

MIFRH sc1001 of Electronics

McGraw-Hill Continuing
Education Center

330 Progress Avenue

Scarborough, ON M1P 275 yﬁr

Canada ()1
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Headphone
Isolator

Use an opto-isolator to isolate audio feeds from a live chassis.

By Andrew Armstrong

THE most obvious means of connecting
headphones to a television is to use a
loudspeaker transformer. I considered
this and rejected it for two reasons. First
of all I could not find a suitable
transformer in any of my catalogues, and
second I wanted to modify the frequency
response to improve the intelligibility of
speech even at the expense of some musi-
cal quality. A boost to the middle fre-
quency range, relative to the bass and tre-
ble, can provide higher intelligibility for a
given volume. This, I hoped, would
reduce the likelihood of hearing fatigue
being induced by wearing headphones for
long periods.

The scheme I settled on was to transfer
the signal from television to headphones
via an opto-isolator and some associated
electronics.

I have tried using an opto-isolator for
this type of task before, with little success.
Using a simple system of linear signal
transfer, with the base of the phototran-
sistor unconnected, there was nothing I
could do to prevent it from picking up a
loud buzzing, presumably related to the
switched mode power supply, the rec-
tifiers, or the timebase. A pulse width
modulation system seemed much more
promising, and now seems to work well.

Such a system is more complicated than
a straightforward linear system, but the
results appear to justify it. The scheme for
generating a pulse width modulated signal
is shown in Fig. 1. This leads neatly to the
next design decision, the choice of swit-
ching frequency.
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It also gives rise to another considera-
tion. The average opto-isolator, when
used in its normal manner, cannot switch
cleanly at this speed. It gives out a rather
limp-looking triangle wave. In order to
make it operate faster, the collector/base
junction of the phototransistor has to be
connected as a photodiode. This, of
course, gives virtually no signal output, as
can easily be determined from the Law of
Conservation of Misery.

Fig. 1. The scheme for generating a pulse width
modulated signal.

The signal from the opto-isolator
therefore has to be squared up by a com-
parator before it is of any use, after which
the high frequency component of the
waveform is filtered out, leaving the
averaged audio signal. This can be
amplified by a conventional amplifier cir-
cuit and fed to a pair of headphones. The
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amplifier circuit shown here uses an
opamp and transistors, simply because
these components were to hand at the time
of building. A small amplifier 1C would
be equally suitable.

Circuit Details

Some of the details of the circuitry com-
prising the blocks described deserve men-
tion. First of all, the frequency shaping
network is designed to produce a voltage
gain of two at the extremes of the frequen-
cy range, but to provide a gain of almost
five in the middle of its frequency range.
The corner frequencies are nominally 234
Hz and 3386 Hz.

The triangle wave generator produces a
waveform of approximately 1V peak to
peak, at a frequency of approximately
45kHz. A fast opamp which is not unity-
gain stable is used as a comparator, and a
unity-gain stable version of the same thing
is used as the integrator. In order to pre-
vent the power supply from influencing
the waveform, the square wave signal fed
to the integrator is clipped symmetrically
by a pair of back-to-back zener diodes, so
it cannot run into the supply rails.

The triangle waveform is compared
with the audio signal to generate the swit-
ching waveform. The choice of the
LM311 comparator for this job was large-
ly because it has an output stage which
can sink substantial currents to 0V, even
though it is powered from plus and minus
supplies.

The opto-isolator can be almost any or-
dinary transistor type, but Darlington
types are not suitable. There are also a few
transistor types which are not fast
enough. I used a 4N27 from the junk box.

On the “‘safe’’ side of the circuit, the
supply to the collector of the opto-isolator
is decoupled by a 47u capacitor, because
the power supply does not use voltage
regulators, and thus will cause hum on the
sound given half a chance. The output
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from this is fed to another LF357 used as a
comparator, and once again its output is
clipped by back-to-back zener diodes to
prevent the power supply ripple from in-
terfering with the sound. After this the
signal is fed to a cascaded RC filter which
reduces the 45kHz components of the
signal to negligible levels, while leaving
the audio. A bit of extra rolloff is provid-
ed in the amplifier, by C10, to attenuate
any high frequency hiss and interference
which may be present.

The output of the amplifier is coupled
to the headphones via 2u2 capacitor,
which is an unusual value to use. This was
chosen because the original circuit picked
up a background hum of 60Hz, which
could not be eliminated by any other sim-
ple means. The 2u2 capacitor, in conjunc-
tion with the impedance of the head-
phones, attenuates such low frequencies.

The Headphones
Suitable headphones for this job are ones
which are comfortable to wear for a long
time, without costing an arm and a leg.
There do exist monophonic headphones
specially designed for TV and video listen-
ing, a fact which I did not discover until I
went shopping for a suitable set. These
headphones are wired for mono, and are
provided with a volume control near the
headphone end of the lead. The lead itself
is about three times as long as on most
phones, to enable the viewer to sit at a
comfortable distance from the set. Other
types of headphone will do as well: I was
looking for a pair which were light, had
large foam earpads and a bit of padding in
the headpiece. The large ‘‘earmuff’’ type
phones tend to be heavy for an elderly
person, and personal stereo headphones
are often hideously uncomfortable after
prolonged wearing. But everyone has their
own preference.

There ‘was one small modification to
make (isn’t there always?). The left and

right earpieces were wired in parallel,
which gave a very harsh audio taper on
the volume control. Connecting them in
series improved the responsiveness great-
ly. The earpieces each have an impedance
of 30 ohms, and the volume control is a
500 ohm pot.

Installation

The circuit is provided with a high im-
pedance input, so that it is able to pick up
a signal from the volume control of the
television set. In the event I discovered
that the set in question used a voltage con-
trolled sound IC, so there is no signal on
the volume control. The loudspeaker ter-
minals provided a very acceptable signal
instead, and the loudspeaker was muted
with a switch.

Whatever signal takeoff you use, the
procedure is to adjust the signal into the
isolator box so that it is just below the
clipping level. After this initial adjustment
is made, the volume may always be ad-
justed on the headphones’ volume con-
trol. For most signal takeoff points this
initial adjustment may be made with the
volume control on the set, but if that is
not practical a trimpot can easily be added
to the isolator board. [}

Finally, A New Reliable

Complete Precision
Custom Metal Cabinets

Consoles eftc.
Specializing in:
e Small/Medium Production Runs
* R&D/Prototype, Development
e Complete Paint Finishing
* Quality Screen Printing
* Contract Sub-Assembly to virtually
any level of completion.
* Hot Stamp Printing: Bezels, Key
Caps, Cable Ties, etc.
In-depth experience and state-of-the-art equipment
assure repeatable accuracy of fabricated parts.
Integrated in-house capabilities provide shorter
lead times and much lower costs to the Electronic
Industry. Work to military, DIN, VDE, VDI, CSA &
NEMA SPEC.
CANADIAN
COMPUTER DESIGNERS MFG.
(416) 673-7773
7150 Torbram Road, Unit # 10,
Mississauga, Ontario, Canada L4T 4B5
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Product
Review:

Cambridge

520
L/C Meter
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—

A fast and accurate L/C tester for testbench or production line.

SELECTING capacitors and inductors
can be a cumbersome task. If you’re look-
ing for a capacitor or inductor that will
make an oscillator run at a specific fre-
quency, you can always plug them into a
working circuit one at a time from a large
pile, saving the ones that work properly.
This is awkward and doesn’t give you
direct information about component
parameters, aside from being useless if
you sort incoming shipments. It’s also dif-
ficult to measure LC values of suspect
components when you’re doing repairs or
debugging. What you need is a fast,
precise meter that will let you march
through a pile of parts in minimum time.
Just such a meter is the Cambridge 520
L/C Meter, made by Cambridge Techno-
logy of Massachusetts and represented in
Canada by Duncan Instruments. It’s com-
pact (4.5 by 9 inch front panel, 7.5
pounds) and the operating time constants
are worked out to let you zip right along
without waiting for the display to settle
and so on.
28

By Bill Markwick

Basics

The meter front panel basically consists of
a 3 1/2 digit LED display, a pushbutton
for L or C measurements, and a com-
parator section for specifying and display-
ing the upper and lower measurement
limits.

Begin by putting any capacitor into the
sturdy clips. The unit has autoranging;
one of three LEDs beside the display will
light to indicate the range: pF, nF or uF
(or uH, mH or H). The display will lock
to a stable setting within about one second
or so. If you’d prefer it even faster, you
can lock the range with the Range Hold
button; this speeds settling time to less
than 1/2 second.

The range is 10pF/uH to 2000uF/H.
The smallest values may require trimming
of a front panel trimpot to null out lead
and test jig capacitance; even so, the
minimum display with the leads open will
likely be in the neighborhood of 0.5. The
specified accuracy is 0.25 percent plus 1
count plus 0.5pF or 1uH. There is also a

factor affecting accuracy based on the ef-
fects of the component’s loss (D). The
overall accuracy will then depend on what
you’re measuring, but it should be well
within 1 percent.

If you’d like to know how circuit DC is
going to affect capacitance, you can
switch the display to Bias and apply O to
10VDC to the output terminals with a ten-
turn pot and the Bias on/off button; the

- manual shows a simple hookup for apply-

ing up to 50V from an external supply. It’s
interesting to see just how much the
capacitance drifts as voltage is applied.
Film capacitors don’t seem to care, but
ceramics and electrolytics may change by
quite a few percent. In particular, high-
value, low voltage ceramics were dra-
matically affected: a 0.33uF, 12V ceramic
went from 0.31 unbiased to 0.16 with a
10V bias.

The next thing you can measure is the
dissipation factor, or D. When a capacitor
or inductor is driven with a sinewave, as it
should be to minimize harmonic com-

Continued on page 53
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A satellite system is a moderately gargantuan
investment, one not to be taken lightly unless
you have a need for a large, functionless round
thing on your lawn. Here are some things to
consider before you spring for a dish.

by Steve Rimmer

SPENDING a few thousand dollars for
anything can be a bit harrowing... whip-
ping out your Visa card for something as
potentially complex as a satellite downlink
is positively frightening. There’s nothing
less pleasing than the thought that you
may be spending a month’s wages on an
immovable, extremely ugly lawn orna-
ment.

There are a lot of satellite systems
around, varying greatly in what they can
do and what they’re worth. This article
isn’t going to get into a comparison of
them all... there’s the basis for a whole
magazine in that subject alone. However,
if you read through this short feature you
should have a better idea of what exists in
dishes and what you should be looking
out for.

Watcher Of The Skies

There are a lot of decisions to be made in
choosing a downlink system. The most
30

visible ones concern the toys you’ll be
planting on your lawn. The dish, while
essentially a fairly simple piece of work, is
usually the subject of great controversy.

I confess, I’m not about to offer you
a comfortable, tight answer to the dish
question here.

There are three principal sorts of
dishes available for home use, these being
fiberglass dishes, spun aluminum dishes
and mesh dishes. These come in three
common sizes, to wit, six, eight and ten
feet across. These sizes are approximate...
my ten foot dish is actually ten and a half,
for example.

The size of one’s dish is usually the
easiest thing to decide on. Six foot dishes
for use on C band are really down at the
low end of the scale. If you plan to only
watch the very strong satellites... Anik,
perhaps... or if you don’t mind really
awful pictures, a six foot reflector might
do it for you. Most of the dishes one sees

are eight foot ones, which are pretty
reasonable for most applications in the
middle of Canada where the satellite
signals are reasonably strong. Popping up
the extra two feet for a ten foot dish is
usually worth the effort if you’re either on
the far edge of the footprints of the
satellites you want to see or if you just like
gloriously sharp pictures.

A six foot dish, on the other hand,
will usually be just fine for Ku band.
Now, there isn’t all that much up on Ku
band just yet, so this may be a bit of a
moot point,

There are other considerations. A
larger dish will present bigger wind load
problems... if you’re planning to put the
thing on an exposed roof, for example,
something really huge may lay some struc-
tural nasties on you when it gets covered
with ice and caught in a storm.

The material that a dish is made of is
usually the cause of most of the argu-
ments among downlink manufacturers.
The arguments are very complicated. The
fiberglass dish guys say that mesh dishes
that are assembled in sections are never
perfectly parabolic, and, as such, their ef-
ficiency is impaired. They say that mesh
dishes lose their shape after a number of
years, too. The mesh dish guys say that
the fiberglass dishes get damaged by pro-
longed cold over time, and begin to crack.
They also maintain that the metal screens
that get imbedded in the fiberglass to
form the actual reflectors are never
perfectly parabolic either, and impair the
dish’s efficiency.

We have an eight foot fiberglass
Vexus dish at our offices, and I have a ten
foot Radio Shack mesh one at home.
They’re both excellent dishes, with
glorious pictures. Now, we haven’t had
either of them long enough to know what
the effects of a lot of weather will be on
them, so you’ll have to decide who you
want to believe on this score.

I've never heard anyone complain
about the structural integrity of spun
aluminum dishes.

The mount that a dish sits on is easily
as important as the dish itself. The mount
has to move the thing accurately over the
whole range of the satellites that one
wants to have a peer at. It also has to
stand up to the unpleasantries of a Cana-
dian winter... not an easy thing for most
mechanical devices.

The most common sort of mount is a
pivoted dish with a long, thin actuator.
This is actually a motor with a big screw
attached to it. The screw can wind in and
out, moving the dish on its pivot. This is
the sort of system we have on our Vexus
dish.

A more recent innovation, ‘‘horizon
to horizon’’ mounts move the dish in a
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larger arc across the sky. The one on my
Radio Shack dish consists of a giant half
gear with a worm gear driving it.

The important things about the
mount and actuator that you do buy are
that it should be very, very stable and rug-
ged enough to stay that way even when
conditions get inhospitable. This is one
good reason to deal with one of the more
experienced satellite companies... they’ll
be able to advise you as to the mount that
will best survive your application.

A good dish mount is a very heavy,
serious looking piece of metal.

The feed of a dish... the thing that ac-
tually picks up the microwaves and sends
them down the cable... is also extremely
important. It consists of a feed horn, a
low noise amplifier and a low noise block
down converter in most cases, this latter
bit being a thing to beat the microwaves
down to a frequency that will make it
across a coaxial cable to your house. This
is another place not to try to save bucks.

A passable LNA will have a noise
value of less than a hundred degrees
Kelvin. Really good ones are available
with as little as sixty-five degrees. The one
on my Radio Shack system is an eighty
degree LNA, and produces no noticeable
snow or picture interference. If you have a
smaller dish you’ll need a better LNA to
get good pictures.

There are feeds available which will
allow you to receive both C band and Ku
band satellite signals, called ‘“‘dual feeds’’.
In fact, these things are usually set up so
that the Ku band feed is slightly off the
focal point of the dish in order to accom-
modate the C band feed. The huge size of
a C band dish, as far as a Ku band feed is
concerned, makes up for this misalign-
ment. If you install a Ku band feed,
however, bear in mind that you’ll need a
Ku band compatible receiver.

As we’ll get to in a minute, all of this
hardware will be driven by a very com-
plicated package of electronics. There is
nothing like a single standard for LNBs,
dish actuators and so on. One must
choose a combination of all the bits in a
satellite system which can work together.
This is another situation in which dealing
with a decent satellite dealer or manufac-
turer can save you a lot of sweat.

Lights And Buttons
The receiver is the other aspect of a
satellite system. These things come in all
degrees of sophistication. Your choice of
a receiver will determine whether your
system is there simply to be watched and
enjoyed, or whether you’ll have to take an
active part in its operation... cursing and
swearing and fiddling with knobs every
time you want to change channels.

The latest generation receivers are
Canadian Satellite Downlink 1986.

almost unbelievably sophisticated.
They’re also pretty cheap, which is pro-
bably still more surprising considering
what they do. The Gensat 4/12 that we
use with our Vexus system and the
receiver that’s part of my Radio Shack
downlink are good examples of this sort
of box.

Sitting down at either the Vexus or
the Radio Shack system, one encounters a
remote control to run the receiver. One
can choose any of the twenty-four chan-
nels on the satellite the dish is currently
pointing to, or move the dish to point at
something else. The receiver knows where
all the satellites are... to go look at
Spacenet one, for example, one would hit
“S*” and ““1”’ on the remote control and
the receiver would position the dish. As
one changed channels, it would move the
polar rotor appropriately.

With a good receiver running the
works, one need not know which channels
are horizontally polarized, where on the
arc any particular satellite lives, which of
the several standards of audio a particular
channel is using and so on. These receivers
are actually sophisticated dedicated com-
puters... you program them up once when
you get your system... or the installer does
it... and then forget all about the grotty
details.

The memory that stores all these
numbers is battery backed up on both of
these receivers... it will keep its data even
if the receiver is unplugged.

Being microprocessor controlled,
these things tend to have a lot of extra
features dripping from them. Among
these are things like ‘‘parental lockout”...
the option of making some feeds unavail-
able to one’s ankle biters... and
“favourite channel’’ selection. Under this
latter trip, one can instruct the receiver to
ignore all the feeds on all the satellites ex-
cept those that you’ve said you wanted to
see. With this, you can program all the
unused or scrambled feeds out of ex-
istence, for example.

Most of the newer receivers are com-
patible with current descramblers. Some
of the older ones are not, or require some
modifications to make them work. This is
something to check out if you’re thinking
of getting a VideoCypher.

These two receiver systems are about
as sophisticated as any I’ve encountered.
When you’re thinking about what system
to buy you should check at least one of
’em out, if only to get something to com-
pare the rest of creation against.

What To Go For

The range of prices for satellite systems is
deceptive. Depending on what you really
want, they probably aren’t as cheap as
they seem.

I had a peek at one system that cost
well under a thousand dollars. This was
effectively a working system for about the
cost of a good television set. It consisted
of a six foot dish, a fixed mount made out
of pieces of angle iron, a hundred degree
LNA and a low cost receiver. Its optional
extras included a can of spray paint to
keep the angle iron from rusting.

The dish wasn’t steerable... that is,
the receiver couldn’t position it because it
lacked any sort of actuator. One changed
satellites by taking one’s receiver and
monitor out to the dish, setting it up, and
physically moving the dish around, while
adjusting its elevation, until one received
the satellite one wanted.

This might be the sort of system to
look at if you just want to fool around
with a downlink, as opposed to acquiring
a lot of really watchable television. It
might be a good system to stash at one’s
cottage, for example, as you can pick up
the dish and stash it in the garage when
you aren’t around to keep an eye on it.
It’s also a good way to receive non-video
feeds, which don’t require anything like
the signal quality that video does.

There are a number of systems in the
fifteen hundred to twenty-five hundred
dollar range. These encompass the usual
assortment of treasures and monsters, and
one has to be a bit careful when checking
out a mid-priced system. Some of the
designs one encounters are pretty
ancient... the receivers are all right, but
they lack the really clever dish positioning
toys that the newer boxes have.

I have a great deal of regard for the
three thousand dollar and up systems that
I’ve seen but, then, it isn’t hard to get
something worth while if you’re prepared
to pry open your wallet.

Visa Limit
The most important component in a satel-
lite system is very often not something you
buy, but rather who you buy it from. Sad-
ly, there are a number of turkeys in the in-
dustry, dealers and manufacturers who
are selling bad hardware or providing
nonexistent support for it. Popping a bit
extra for equipment that you’ve heard of,
from a source that has a reputation for be-
ing straight up, is well worth what it costs.
Buying a cheap system from a dealer
who isn’t going to assist you with its little
peculiarities will get you no closer to the
sky, and extremely frustrated. Even a
good system without support will prove a
bit touchy for someone who’s never used
one before if there’s no one to ask ques-
tions of. Most reputable dealers will tell
you who they’ve sold systems to... go and
have a word with a few souls who have
their equipment before you add your
name to the list. "
a
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Installation for
Rich People

Installing your own TVRO system may not be

your cup of tea, so, here’s a close look at what
you get when you pay the shot.

FOR SOME, setting up the home TVRO
system may not be a big deal. If you can
handle a shovel, concrete, angles of in-
clination and declination, and connecting
up a myriad of wires, there should be no
problem. Oh yes, and of course you’ll
need time, lots of time. But what if all this
installation stuff has you biting your
fingernails and losing precious sleep? Not
to worry. As with everything else, there is
someone who will be willing to set up the
whole kit and caboodle for a price - usual-
ly in the $500 to $700 range. What do you
get for those installation dollars, you ask?
Hopefully a quick, quality, professional
installation, sparing you from losing your
fingernails and shuteye.

Sight Selection

We should point out here that before any
system installation begins, a complete
sight evaluation is necessary to determine
the best location for the dish. For the
system to operate at its best, it needs a vir-
tually unobstructed view of the horizon,
but this is not always possible. Some
systems I’ve seen are completely sur-
rounded by tall stands of spruce except
for a narrow southwestern swath cut to
accommodate the line of sight for the
dish. Not much in the way of satellite
selection there.

To find out exactly what’s involved in a
getting a system installed, we went along
on a fairly run-of-the-mill, two-day, in-
stallation with David Gibbons of Davia
Satellite Systems of Toronto. The system
installed was a Vexus 2.4m dish with a
top-of-the-line microprocessor controlled
receiver. The location was rural with lots
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of open space for the dish to point into;
there were no major obstructions hinder-
ing the operation except for a tree branch
which quickly succumbed to the saw.

Securing the Mount

Depending on the terrain, the dish mount
takes one of two forms: slab or excavated
concrete-filled. There are others, but these
are the most common.

Unless you have access to a healthy
supply of TNT, the Canadian Shield is the
perfect example of a good location for a
slab mount. If the installation location
can’t yield a hole with a minimum depth
of 4 1/2 feet, a slab may very well be the
route to go. Why 4 1/2 feet? Any depth
less than this and the evil frost will heave
the dish completely out of alignment.
Once this happens, the dish will probably
have to be disassembled, a new hole dug,
and the dish will have to be realigned. Fig.
1 shows the hole being dug for the rural
installation; a post-hole auger and spade
are sufficient to get the job done in most
cases.

With the 11 foot mount placed into the
hole, concrete is poured in around it to
secure it (Fig. 2). With the mount levelled
up in the concrete, the installation team
can prepare other things such as the cable
burial to the house and the lightening
ground.

If you’re worried about miles of un-
sightly cable strung to and fro from tree
branches; not to worry. Everything is kept
underground as much as possible except
for where the cable actually enters the
dwelling. With the single-encased multi-
conductor wiring now available, just one

small hole is all that is required through
the faceboard just above the foundation
or through the actual foundation itself.

The lightening ground (Fig. 3) consists
of a 10 foot metal rod driven in within a
couple feet of the mount, and a connector
for the grounding cable. Although it
won’t protect the system against a direct
hit, it does afford some security against
nearby lightening strikes which can still
cause enormous surges. Fig. 4 shows the
completed mount, painted, and ready for
the dish.

Day Two

With the concrete being sufficiently set,
the dish is hoisted up to its rightful resting
place atop the mount (Fig. 5). The secur-
ing bolts are left loose until the actuator is
installed and the alignment begins.

The next step involves readying the ac-
tuator and feed assemblies before their in-
stallation to the dish (Figs. 6 & 7. The rub-
ber boot placed over the ‘‘business end’’
of the actuator is simply additional pro-
tection against weather.

Once the actuator is bolted in place
(Fig. 8), setting the angle of the dish is ac-
complished with an inclinometer, a device
which is similar to a level but is graduated
in degrees of elevation (Fig. 9). It is im-
perative that the dish be aligned very ac-
curately, usually to within a fraction of
degree for a really sharp picture.

The Feed Assembly

One of the more crucial components of

the satellite earth station is the feed

assembly which resides at the focal point

of the dish. Usually mounted on a tripod
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ora ‘“‘buttonhook’’ assembly, the feed ap-
paratus takes the focused signals from the
dish surface, amplifies them, down-
converts the block of frequencies and
sends them off to the receiver.

Fig. 10 shows the tripod feed support
used on the Vexus system, being assembl-
ed on the ground. Once this is complete,
the tripod is mounted onto the dish and
the feed assembly is bolted in place. In
Fig. 11, David Gibbons makes the
necessary alignment adjustments to the
feed assembly to ensure its correct posi-
tion at the focal point of the dish.

Calibration

If there’s one good reason for getting a
professional to install your system, it’s
because of calibration. That’s not to say
that it’s impossible to do yourself, but,
with the right equipment, set-up is com-
pleted within an hour or so.

With a portable monitor, receiver, and
antenna controller, the installer can align
the dish without going indoors at all, Im-
agine having to run between the house and
the dish each time an adjustment is made,
to see if your picture is clear. Fig. 12
shows David Gibbons connecting his own
equipment to the actuator assembly.
(Temporary connections are also made to
the feed assembly.) By being able to con-
trol the dish movement and monitoring
the picture at the same time, Gibbons
needs to make far fewer adjustments.

The calibration process involves mov-
ing the dish continually from one end of
the arc to the other, making fine ad-
justments with the inclinometer along the
way Fig. 13. Once this is complete, the in-
staller’s calibration equipment is discon-
nected and the consumer’s receiver and
antenna controller are connected to the
previously laid cable.

Finishing Touches

Depending on the type of receiver pur-
chased, there may or may not be a whole
lot left to do for the installation, A
microprocessor-controlled receiver, such
as the Gensat CDR 4/12, will have to be
programmed for all the various satellites
available on a given band. Less sophis-
ticated types need only to be plugged in,
and tuning is accomplished with various
switches and dials.

After a thorough run-through of the
consumer’s system is complete, David
Gibbons drills a hole for a bolt (Fig. 17)
which will serve two purposes: as a secure
connection for the ground cable, and as a
locking mechanism to prevent the dish
from being accidentally (or purposely)
moved on the mount.

As a final touch, plastic wire-ties are
used to keep the cables neat and tidy , and
a special sealing putty is applied around
the RF connection at the feedhorn.
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Fig. 1. The hole for

the mount must be a
minimum of 4.5 feet
deep to avoid frost-

heave.

Fig. 2. Concrete is
poured around the
mount to the level of
ground and the mount
is levelled,

Fig. 3. A bar is driven
into the ground in
close proximity to the
mount for use a
lightening rod. It

won 't protect against
a direct hit, but does
afford some security
against nearby strikes.

Fig. 4. The completed
mount is now ready
Jor the dish.

Fig. 5. The dish is
hoisted onto the
mount; securing bolts
are left loose for the
time being,



Fig. 6. Preparatory
work being done on
the actuator (o ready
it for installation.

Fig. 11. The feed is
positioned on its
support assembly v
precisely at the focal

point of the dish; a =
critical part of the
operation.

Fig. 7. Getting the
various pieces of the
JSeed assembly ready to
go.

Fig. 12. The installer
will connect his own
receiver and antenna
positioner for doing
the set-up. Otherwise,
several trips would be
necessary between the
dish and the house.

Fig. 8 The actuator
bolted in position on
the mount.

Fig. 13. Fine
adjustments are made
to the dish angles for
oplimum reception.
Once again, the in-
clinometer is used.

Fig. 9. Using an
inclinometer to adjust
the angle of the dish.
Several minor
adjustments (o the
various axes will be
necessary before a
clear picture is
possible.

Fig. 14. A securing
bolt is inserted
through the mount to
prevent if from going
out of alignment
(accidentally or
otherwise).

Fig. 15. The com-
Ppleted system neatly
Sfinished off with all
cables tied and the
receiver connected.

Happy viewing! "“h(
-

Fig. 10 the feed sup-
port assembly is put
together on the
ground rather than
wrestling with several
pleces at once on the
dish.



Dish

Installation

for
Poor
People

The prospect of building a dish may seem a bit
intimidating. The Radio Shack ten foot system
is so well documented, however, and such a
generally glorious piece of work that one can
undertake the ordeal with confidence.

I LOOKED forward to the thought of
assembling a satellite dish with the en-
thusiasm I usually reserve for rebuilding
engines and bathing the dog. The Radio
Shack ten and a half foot downlink
system came in a lot of heavy boxes, look-
ed to have zillions of parts and was so
complicated that they had to give you a
video tape to show you how to get it
together. Engine rebuilding was looking
better and better.

There are two aspects to the cost of a
downlink. The first is the large wallet grab
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for the system itself... the other is an
almost never mentioned installation cost.
This latter bit can be a heavy slice, run-
ning to over five bills for a typical stash in
an accessible back yard to several thou-
sand dollars for something customized
and tricky.

The attraction in what is, in effect, a
giant dish kit, is that you can install it
yourself and scoop all... or, at least
most... of the installation cost. There are
those quavering, pathetic souls who
would not want to take on a task as seem-

ingly awesome as building up a dish. A
pox on these mere mortals. The assembly,
as it turned out, isn’t as tricky as it seems,
although it’s a lot more work. The system,
which one might expect to be a little
funky... being home built... is up there
with the best.

Up The Down Link

A satellite dish is a complicated, very

demanding bit of technology, and some of

the systems that require one to assemble

stuff assume that one is a very experienced
Canadian Satellite Downlink 1986.



microwave engineer. These are really great
things to.stay away from.

The forethought and preparation
that went into making the Radio Shack
system installable by regular ground
dwellers is superb. You may not notice it
as you work your way though the dish...
its worth is in the problems you avoid

The assembled motor drive and hub mount.
Most of the pictures I took before this point
Jjust looked like a pole in the ground. The big
gear is the drive for the horizon to horizon
mount.

and, as such, never get to find out about.

The dish comes in five large boxes. It
has a really lucid manual and a VHS tape
that shows a man in Texas assembling the
thing. The tape is good, although it’s ac-
tually for the eight foot system. It’s also a
bit artificial... a real system doesn’t go
together anything like as peacefully as the
one on the tape does. However, you get to
see what things look like, an invaluable
option. If you lack a VCR it’s worth ren-
ting one to check out the tape.

The first thing one should do... even
before one mortgages the cat and buys a
system... is to do a site survey. You can
buy a site survey package separately from
a Radio Shack while you’re still busy talk-
ing the rest of the family into the enter-
prise. This consists of a compass, a card-
board thing to show you where the satel-
lites are and a printout which relates your
location to where everything will appear in
the sky.

A site survey takes about ten
minutes. It, too, is not quite as easy to use
as the tape shows it to be... if you’ve never
done this sort of thing before, the card-
board satellite finder can be a little am-
biguous... but it will tell you roughly
whether you have a suitable site for a dish.
The microwaves from satellites don’t go
Canadian Satellite Downlink 1986.

though any of the usual obstacles. The
merest hint of foliage kills ’em. Even a
minimal amount of physical hardware in
the path of one’s dish will usually zap the
satellite signals.

In my case, 1 have about three
quarters of the arc clear in the summer
and the whole thing after the leaves fall
off the trees. Fortunately, the obstructed
bit has nothing all that interesting on it,
and there are better things to do in the
summer than watch the tube.

Next summer, for example, I have an
engine to rebuild.

A good rule in considering a site is
that if you think that a signal might just
miss the tops of your trees, it won’t.
Microwaves are extremely contrary about
such things.

Having found a place to plant your
dish, you have to dig a hole and fill it with
cement to hold the dish post up. I loathe
working with cement. As such, I called a
Radio Shack in the next town over, which
put me onto a man who came and dug the
hole, did all the cement and set up the dish
post. This is, to be sure, cheating. How-
ever, he cost about the same as it would
have to have rented a cement mixer and

The hub assembly, showing the easily tightened
hub bolts. The difficult ones are difficult for
the same reason that they’re invisible here.

bought the cement, about a hundred
bucks.

If you do decide to set the post
yourself, there is an anomaly in the
manual that you might want to bear in
mind. It says that you need thirty bags of
cement... which most of us would take to
mean thirty standard eighty-eight pound
bags. The book was written in the States,
however, where a standard bag of cement
apparently weighs twelve pounds. The

man who planted my dish used six Cana-
dian bags.

Unlike as in the case of most systems,
the Radio Shack dish post is not set in
concrete, but, rather, is mounted on three
killer huge *‘L’’ shaped bolts that are.\As
such, the post can be removed after things
have dried to get parts onto it and it can
be leveled by fiddling the nuts that hold it
down. To this end, there’s a bubble level
on the post head.

As one discovers later on, the post
being vertical is essential to the proper
tracking of the finished dish. Systems
which rely on one setting the post vertical-
ly in concrete, with no subsequent facili-
ties for adjusting it, are asking a lot of two
by fours and prayer.

The first part of actually installing
the dish is to assemble the motor drive. To
do this, one unbolts the post and lays it on
the ground. The post is heavy, the post
head is heavy and the motor drive is un-
speakably heavy. When they’re all assem-
bled, the resulting association of steel is
very substantial. I got it back into the
bolts by myself, but my arms haven’t been
the same since. It’s worth getting a hand
with this.

The manual mentions this and one
other aspect of the thing as being the only
two situations which might not be
manageable by one person. This is pro-
bably true, if the one person is a weight
lifter who’s been moonlighting as a dish
installer. Otherwise, plan on having at
least one assistant, With three people go-
ing at it, it took me most of a Sunday to
get the system assembled and working.

The motor drive holds the hub, a
rather peculiar die cast metal affair which
will ultimately hold the ribs. The hub, in
turn, accepts the feed boom, which sup-
ports the feed horn. The feed horn and all
the head end microwave stuff is made by
Chaparral in the States, and is really well
done. You have to bolt together a couple
of waveguides, but the whole effort is
pretty painless.

The feed horn comes with something
called a ‘‘golden ring’’, which the manual
doesn’t mention. You can leave this off
the assembly if you happen to forget
about it while you’re assembling the feed
without any serious ill effects. If you in-
stall it, however, you’ll get a slightly better
signal to noise ratio out of the system.

The manual suggests installing the
feed horn and boom fairly late on. This is
probably all right for the eight foot dish...
with the ten foot one, trying to get at the
feed horn with the completed dish in the
way is a bit of a balancing act. As such,
it’s worth finishing up the feed horn
before you start assembling the ribs.

Putting the actual dish together is the

trickiest part of the project. The ribs fit
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into the hub, held in place by pins cast in-
to the hub assembly. The surface of the
dish consists of precut mesh panels which
are supposed to slide in between the ribs
and live in little grooves.

This should work well in theory... in
practice, it takes some doing to make the
panels stay put while you bolt on the edge
trim that keeps the whole affair together.
The trim is held on by long self-tapping
screws which wind into extruded channels
in the ribs. My hands still ache a bit from
getting them all reefed down. A power
screw driver would have been an extreme-
ly good idea.

When the world becomes properly
civilized, they’ll have Canadian Tires that
are open on Sundays.

The real party comes when it’s time
to put in the last panel and connect the
final two pieces of trim. One usually puts
the panels in by having one person push
them and one person stand in the clear
space beside the panel to guide them.
When you get down to the last panel,
there’s no place to stand beside it, there
being screen in every direction. I eventual-
ly got it in and wound up using gaffer’s
tape to keep it there while I dealt with the
trim.

When all the panels are in place, the
trim will have a gap in it. You’re supposed
to pull the periphery of the dish together

Feed horn in the grass... a pretty easy thing to
assemble, the intricate microwave electronics
are all locked away inside the feed horn
assembly as it comes out of the box, and never
rear their ugly heads.
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and bolt the two ends of the trim together
to form a hoop. I imagine that various
things in the assembly of the dish deter-
mine just how much force one has to exert
on the monster to get it into place... my
dish required an awesome herculean ef-
fort to get the two trim pieces to butt. In
the end, two of us held it while a third
stuck a bolt in one of the holes.

Four of the bolts which tighten up the
hub, with the ribs in place, are all but in-
accessible with regular tools when the
thing is assembled. Now, these things
aren’t ali that important. You can even-
tually tickle them into place with a pair of
long nosed pliers... several people who’ve
put these systems together maintain that
this is good enough, as there are plenty of
other hub bolts that can be properly
tightened. Prepare for a couple of skinned
fingers when you tackle these.

There are a few final things to do the
dish. The motor drive is covered with a
plastic shield. This a bit ginchy, and takes
some bending and cursing to get into
place. However, when it’s all sealed up it
covers the works pretty well. The dish
itself should be grounded... a grounding
rod is one of the few things that they don’t
give you in the kit, presumably because
different areas require different ap-
proaches to grounding the system. I
bought a four buck copper grounding rod
from the local Radio Shack and wired it to
one of the mounting bolts.

Kill The Cable

The cables for the dish consist of a single
bundle of coax that runs for a hundred
and twenty-five feet. It has all the connec-
tors on it, and you should never have to
cut it. You can get extensions for it if it’s
too short. The cable handles getting
power and control signals out to the dish
and bringing back the LNB signal.
There’s a spare coax line in there to take
care of a Ku band feed if you get one.
That last bit bespeaks a high degree of
planning.

The cable is a serious looking thing,
well suited to the rigors of being buried. It
comes with two chunks of plastic pipe to
feed it through where it enters and leaves
the ground. The pipe protects it from
weed eaters. You’re supposed to bury the
cable about eight inches into the ground.

It’s worth while calling the phone
company and the other parties who also
bury things to make sure you aren’t going
to zap their cables in planting your own.
Whether or not you include the cable
television company on your list of people
to phone is up to you... once you get the
dish going you probably won’t care
whether your cable television comes in or
not.

The first rib in place and the feed boom instali-
ed. The end of the cable trench can be seen in
the foreground, with the cable rolled up behind
the dish. The hedge in the background subse-
quently required some pruning. Microwaves
give no quarter.

If you look around a bit you can very
often find ways to run the cable into your
house without cutting a hole in your
foundation. If your dish is fairly close to
your house you’ll probably have enough
cable left over to wander around a bit. I
found that I could slip it in beside the pipe
for an outdoor faucet.

The cable connects to the receiver
through an F connector for the LNB feed
and seven bare, colour coded wires that
connect to seven colour coded wire block
connectors. The wires are all pre-tinned,
the connectors are spring loaded affairs
and the whole effort happens without the
merest recourse to a screwdriver.

With the system working, the dish
has to be aligned so as to point at the
satellites. Now, I got a lovely clear picture
on it with about five minutes of fiddling,
but I'd played with downlinks a bit
before, so I might have gotten lucky. If
you follow the manual, though, you
should be able to get a recognizable pic-
ture without too much difficulty. Once
you have one satellite tuned in, finding the
rest of them is dead easy.

It will probably take you about an
hour to fully set up the receiver, but once
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All the ribs in place, the dish awaits its mesh panels. It looks pretty innocent here.

it’s done it will stay done unless you have
an earthquake or somebody makes off
with your dish.

There are a few things that are worth
noting about setting up the receiver. To
begin with, when you initially get a picture
on the thing, you probably won’t know
which satellite you’re looking at. You
should buy a copy of one of the satellite
television listing magazines before hand...
it will be invaluable later on.

The thing that did me in for a few
minutes was the polar rotor adjustment
on the receiver. I’d aim the dish, switch in
a channel that obviously had a picture on
it and for a split second the image would
be perfect. Then it would vanish into
snow. What this turned out to be was the
polar rotor moving past the proper orien-
tation for the signal. There are two swit-
ches which allow one to tweak up the
polar rotor setting. When you think you
have a picture, play with these a bit until it
clears up.

Blessings From Above

When the dust settles, the Radio Shack
ten and a half foot system is easily one of
the best downlink packages I’'ve en-
countered. Its receiver is a magnificent bit
of engineering. I’ll speak about it in
greater detail in another article. It has all
the features that make the state of the art
so impressive... it’s sophisticated enough
to do virtually everything a satellite system
can manage, and, yet, easy enough to
manage so that anyone even partially con-
scious can operate it.

One of the clever facets of the
receiver is that all its complicated controls
live behind a hinged plastic panel. When
you close the panel, all the intimidating
parts go away, and people who don’t get
along with technology very well won’t feel
like they’re being asked to land a 747
every time they want to watch the tube.
Canadian Satellite Downlink 1886.

The receiver is usually run though an
infrared remote control. This, like the rest
of the system, is splendidly well thought
out and very nice to use. It allows one to
control the volume, fiddle the dish posi-
tion and select satellites directly by their
mnemonics. For example, to go look at
Telstar 303, one would hit the *“T** and
the ¢‘3" keys on the remote control. Cor-
responding letters show up on a gargan-
tuan fluorescent display on the receiver.
Hit the ‘“‘run’® button and the dish will
automatically position itself.

This is a hand and a foot above the
funky mechanical controllers, fiddly ad-
justments and general technical unplea-
santness that lesser satellite systems en-
cumber one with,

Assembling the dish is a day’s work.
It’s more of an effort than sitting around
guarding a chair, but it’s arguably worth
it, as it saves you enough bucks to buy a
new television to connect to the thing
when it’s built. If you’re really lazy, of
course, you can have the dish profes-
sionally installed.

The important thing about installing
it yourself is that planting the Radio
Shack dish is not a task for gods. It can be
handled successfully with no experience
and only a few simple hand tools. You
have to really extend yourself to screw it
up, and the instructions are second to
none.

The final system, whether you build
it yourself or have it done for you, is easily
one of the best systems you can have for
any price. As soon as you turn it on, your
entire family will stop complaining about
the dish on the lawn, all the cardboard
boxes in the living room and the extra
wires around the television set. You’ll
forget all about your aching muscles and
whatever financial cattle rustling you had
to undertake to pay for it. It’s the most
worthwhile one day project imaginable.

As a final note, the good thing about
buying anything from a Radio Shack is
that there are Radio Shacks everywhere to
help you out with ’em later on. As with
anything more complicated than a pair of
Reeboks, you should figure out what
you’re going to be able to get done about
your satellite system if it croaks in a year.
At the very least, you can be sure that the
Shacks won’t all close down and split to
the Caribbean between now and then. W
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Wife, Dog and dish... several hours later. Megan didn’t think she wanted a dish in the vard while it
was still just a pile of boxes in the living room. Now she’s fairly sure. The dog subsequently tried to
chase a cat up the post and decided that it didn’t want a dish in the yard either. It looks a lot better
than this now that the grass has grown back over the trench. |
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About

Scrambiling

Perhaps the most uncertain aspect of satellite
television is the awesome possibility that
everything is going to be scrambled. Here’s a bit

of fact to sort out the fantasy.

IT was all looking pretty good for a while
there... all you had to do was to buy a
downlink, clear out some space in the
yard and you could have all sorts of
American pay channels by just aiming
your dish. It was one of those situations
that must have had some sort of law of
nature against its continued existence.

As of this writing, most of the really
hot satellite program suppliers have
already scrambled their signals, and many
of the rest have plans to. The very fact of
this put a really heavy hurt on the com-
panies that build downlink hardware in
the early part of this year. Some of the less
responsible aspects of the press did a
number of features that reported the total
demise of life as we know it for satellite
television.

In fact, this is only partially true. The
scrambling situation has changed the way
satellite television can be used, but it has
only killed it for people who got panicked
by the early tales of darkening skies and
turned their dishes into fish ponds.

In this feature we’re going to have a
look at the reality of scrambling... and
find out that it isn’t one tenth as nasty as
it seems.
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Sky Hooks

Perhaps the most upsetting aspect of
scrambling is that, for the most part, it
was never even aimed at us. It’s designed
to scramble signals seen by American
viewers. Most of the programmers involv-
ed aren’t bothered about us poor freezing
lumberjacks north of the border one way
or the other.

There are Canadian services which
are scrambled... for the most part ones
which are uplinked by Cancom so they
can sell ’em to remote parts of the coun-
try... but these aren’t really very in-
teresting, being local stations from a
number of parts of Canada and the nor-
thern United States. They’re also cheap
enough that if one wanted them, one
could just rent the appropriate decoder
from Cancom.

The American movie programmers...
HBO, The Movie Channel, SelectTV and
so on... plus an increasing number of
specialty channels are scrambling with
something called a VideoCypher II
system. This is rather more of a problem.
These feeds are interesting, and, for many
potential satellite viewers, are what makes
owning a dish worth while. More to the

point, they are... at least theoretically...
unavailable in Canada at any price.
The key to all this is the VideoCypher
II, a five or six hundred dollar box which
takes the scrambled signal from one’s dish
and makes it into watchable video and
listenable audio. It’s a very sophisticated
bit of hardware. The video portion of the
signal is actually only lightly scrambled.
As we’ll get into in a moment, anyone
with a bit of time to kill can crack it and
make it perfectly watchable. The audio is
a killer. It’s encrypted digital sound,
decoded by a custom microprocessor in-
side the VideoCypher. This is very tricky.
One can buy a VideoCypher Il over
the counter... at least, one can in the
States. However, simply owning the box
doesn’t get you the feeds. Each box is in-
dividually addressable. If you buy a
VideoCypher and hook it up, you have to
call down into the States to arrange to be
billed for the seryices you want to receive.
The programmers in question will then
uplink a turn on code unique to your
VideoCypher over the satellite buried in
the retrace of the video signal. It takes
about twelve minutes. When your Video-
Cypher sees its specific code it will start
Canadian Satellite Downlink 1986.
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descrambling.

The programmers will send periodic
turn off codes for VideoCyphers which
are owned by people who have cancelled
their services or just not paid their bills.
You would have to be watching the service
in question when the turn off code came
down for it to deactivate your system, of
course, but sooner or later you’d get one
if it was meant for you.

The individual addressing system
means, for example, that just ’cause you
have a VideoCypher descrambling HBO
doesn’t mean you’ll get the Movie Chan-
nel too... unless you pay for it.

I said that you can buy VideoCyphers

toward the movie channels from the sky
will get one better tube to watch. At pre-
sent... if you can arrange it... you can get
an American movie channel for about the
cost of First Choice. This is very un-
patriotic, I know, but then a lot of the
home grown stuff on First Choice is bad
enough to want to make one disavow
one’s citizenship.

The Tricky Bits

All of this disappears into never never

land if you can’t get a descrambler, There

are a number of things to note in this.
The first question which most of us

will ask, of course, is about the availabili-

ty of black boxes, pirate descramblers
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in the States. You can’t legally get them in
Canada at the moment. The American
programmers only buy the rights to show
their flicks in the States. As such, it’s il-
legal for them to arrange to have them
shown up here.

To this end, they won’t bill a Video-
Cypher account to a Canadian address.
The crux of the biscuit, then, is that in
order to use a VideoCypher up here one
must go down to the States and pick it up
and then have an American address to
handle the billing. At one point,
MA/Comm, the company that makes the
VideoCypher, was telling its dealers that it
was treasonous to sell VideoCyphers to
Canadians, as the scrambling algorythm
that it uses is the property of the
American military. No foolin’...

The actual cost of the pay television
channels... if one ignores the cost of the
dish and the VideoCypher... is pretty
reasonable compared with cable televi-
sion. Initially, it was costing about eigh-
teen dollars American to subscribe to
HBO with a VideoCypher, but most of
this was being scooped by the people
handling the subscriptions. The actual fee
to HBO for a subscription is four dollars.
There has been a bit of a price war
going... the cost is now down at around
twelve bucks American for HBO. Select-
TV, a comparable movie channel, is
charging about eight. This trend looks to

continue.
In real terms, for the average human,

disconnecting one’s cable pay television
and putting about the same amount
Canadian Satellite Downlink 1986.

which will scoop the VideoCypher signals
without paying for them. This may not
even be illegal in Canada, as one can’t buy
these services if one wants to. Opinions
vary over this one, and it’s a bit of a moot
point just now.

A few weeks before this magazine
went to press, a number of groups manag-
ed to crack the very sophisticated scrambl-
ing of the VideoCypher. It’s now possible
to buy a chip which replaces the
microprocessor in the box and makes the
VideoCypher a ‘‘permanently on’’ des-
crambler for all the scrambled channels.
They cost about two hundred and fifty
dollars, but, as one might suspect, their
sources are a bit misty and surreal. At the
time of this writing I haven’t actually seen
one, although I’m pretty sure they do ex-
ist.

As with all mildly pirated things,
there are a lot of creeps sculking in the hot
chip trade just now... you send them
money or a VideoCypher for conversion
and you might get a chip. You also might
get dead air.

The flip side of this is the position of
the people who scramble things. One
might think that having been cracked, the
program providers will be getting into
newer and nastier scrambling techniques.
This might wcll be... but there are some
good reasons why they may not, too.
There are a lot of VideoCyphers out there,
and the cost of retrofitting them all, even
if it just means changing a single chip, is
prohibitively expensive. At best this
would probably keep the dogs at bay for a

few months, as, having cracked the thing
once it will be quite a lot easier to undo
future versions of it.

Buying an unscrambled descrambler
may get you free pay television for a few
months... or forever.

There are a number of lesser video
‘‘de-cyphers’ around... ostensible black
boxes... but they only descramble the
video. I bought one, a do-it-yourself ef-
fort from Valley Microwave in Nova
Scotia, and put it together. It works really
well... if you habitually watch the tube
with the sound off.

The more reputable ones of these...
such as the one I got... tell you that they
only do the video. Watch out for the ones
that say they do both.

If you want to know the state of the
research into descrambling, you can call
(305) 771-0575, which will get you a
prerecorded tape of the latest descrambl-
ing gossip.

I’ve talked to a number of satellite
companies up here which are offering
VideoCypher packages. If you buy a
downlink from ’em they’ll arrange to get
you a VideoCypher... that’s a legitimate
one... and have it billed for you though an
American address. Some of these guys are
really competitive... one of them offered
us HBO at four bucks American. Once
again, the legality of this is ambiguous.

You can get a VideoCypher package
going if you want one, and the rates from
the pay channels through it are extremely
reasonable, certainly more so than the
cost of cable... which just went up again a
few months ago for most of us.

Dishing It Out

The best thing about satellite television is
not the free movies... it’s the quality and
variety of programs that you can get out
of the sky. The signal quality of cable is
appalling in most areas... cable television
distribution equipment is only capable of
mediocre pictures under the most
favourable conditions. Cable is expensive,
has a very limited number of channels
available toit... and it likes rate increases.
Because cable companies usually have
monopolies in the areas they serve they
can usually get away with ’em, too.

Satellite television, even if you have
to pay for some of the services, is a lot
more fun than cable. It’s nicer to look at,
and there’s never ‘‘nothing on’’. One has
a whole continent of programs to choose
from. On those rare occasions when
you’ve seen all the flicks you can usually
kill a few hours just jumping around the
feeds trolling for weirdness.

Finally, of course, you do get to call
your present cable company and tell them
to come and cut their wires. It’s a pleasure
you’ll only get to experience once, but it’s

sweet enough to last a lifetime. ]
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What's New In
Satellite Hardware

by Edward Zapletal
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Uniden Antenna Controller
The UST730 antenna controller is equip-
ped with an 81satellite memory and direct
selection of satellite type and number.
The unit also includes: east/west
manual control, antenna position fine
tune, emergency stop, 3day memory
backup, and an infrared remote control.
The power supply and actuator are also
included.

Circle No. 36 on Reader Service Card.

Luxor 9900 Receiver
From Europe’s leading manufacturer of
satellite TV products, the Luxor 9900 is a
top-of-the-line, fully remote controlled
receiver with a built-in antenna controller.
The unit is factory programmed for all
current satellites and transponders and
additional programming is possible when
new satellites come online; up to 840
separate channels selections are possible.
Five audio modes are preprogrammed

for each individual satellite channel; 2
mono, 2 matrix stereo, and discrete
stereo. Multiplex selection is automatic

and Dolby is also included.

Circle No. 37 on Reader Service Card.

Uniden UST-7000 Receiver
This sophisticated, sleek, state-of-the-art

v st aprews UBT- 7000

block downconversion receiver from
Uniden includes a hand-held wireless

remote control, and a built-in program-
mable antenna controller.

The UST-7000 is pre-programmed for
automatic selection of SATCOM and
WESTAR polarities, has full stereo sound
capabilities, as well as Dynamic Noise
Reduction (DNR).

Fully compatible with Uniden’s com-
plete line of block downconversion com-
ponents, the UST-7000 is an ideal main
unit where multiple receivers are installed
in one home.

Circle No. 38 on Reader Service Card.

Spectrum T-1 Stereo Receiver

The Spectrum T-1 receiver is a fully
microprocessor-controlled receiver whose
operating system eliminates the need for
retuning and reprogramming every time
you turn it on.

Features include full stereo capability,
block downconversion, infrared remote
control, parental lock-out, and it’s
VIDEOCIPHER II and KU-band com-
patible.

Circle No. 39 on Reader Service Card.
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Norsat Package

The NRF 300PR package from Norsat
consists of the 300PR receiver and the
NCM 301 antenna positioner.

The 300PR features automatic 24 chan-
nel quartz synthesized tuning, automatic
polarization, stereo audio, and video fine
tuning.

The NCM 301 positioner automatically
moves the antenna and adjusts for satel-
lite format and skew. Other features in-
clude 24 pre-set satellite positions, anten-
na lock for parental supervision, and
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overload/overtravel protection.
A wireless infrared remote control is

also included in the package
Circle No. 40 on Reader Service Card.
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Spectrum T-2 Receiver
The T-2 is areceiver that gives exceptional

picture quality with many of the features
that make home satellite television easy

and enjoyable.

It has infrared remote control, parental
lock-out, block downconversion, KU-
band compatibility and it’s VIDEO-
CIPHER II compatible. The T-2 makes
an economical first system or it’s an ideal
second receiver to complement your home
entertainment system.

Circle No. 41 on Reader Service Card.

Koro Receiver

The KR-300 from Koro Communications
of Montreal is a state-of-the-art
microprocessor based, remote controlled
receiver offering channel scan, polarity
control, skew, audio tuning, audio mute
in a slim-line design. The KR-300 is also
suitable for multiple receiver installations
in a single home.

Circle No. 80 on Reader Service Card.
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VIDEOCIPHER II Descrambler
A single VIDEOCIPHER 11 Series 2000

can process up to 240 channels that are
coded with the VIDEOCIPHER II

scrambling system. The descrambler
senses the presence of a scrambled signal
and automatically decodes all subscribed
channels.

There are two models designed to work
with most receivers currently in use: the
Series 2000E for 70 MHz or composite
baseband systems, and the Series 2000E/B
for composite baseband systems only.

Circle No. 42 on Reader Service Card.

Kenwood Receiver

The KSR-1000 satellite receiver from Ken-
wood is a fully computerized unit offering
two-step tuning, full stereo with Dolby
noise reduction, transponder scan, and
multiple receiver capability.

The KSR-1000’s memory is capable of
storing all the pertinent information for
the various satellites, including stereo
audio information for particular
transponders. Additional memory is in-
cluded for up to 12 new future audio ser-
vices.

Other features of the unit include: full
Canadian Satellite Downlink 1986.

function remote control, parental channel
lock-out, and an auto antenna positioner

(KSP-1000).
Circle No. 43 on Reader Service Card.
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What’s New In Satellite Hardware

The Eliminator

Commander Satellite Systems of Milton,
Ontario offers the Eliminator deep design
dish for TVRO applications.

The all-new modified parabolic design
is coupled with an extremely deep (.25
F/D) curve and a ‘‘shaped’’ subreflector
that is claimed to be up to 20% more effi-
cient than the best parabolas.

The all-steel tooled, ripple-free spun
aluminum reflector comes with these
features: excellent microwave interference
suppression, one-piece assembly eli-
minating lengthy assembly time, extreme
deep curve giving strength and warp
resistance, and a strong, simple polar
mount with bearings and infinite elevation
and offset adjustment.

Circle No. 44 on Reader Service Card.
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Tee-Comm TVRO Products
Tee-Comm Electronics of Montreal offers
a complete line of TVRO equipment in-
cluding receivers such as the TCR6520R
with built-in positioner, and dishes rang-
ing in size from 6 1/2’ to 11 1/4°,
Tee-Comm also manufactures a com-
plete line of LNBs, actuator jacks,
feedhorns, and LNAs. For complete in-
formation on the Tee-Comm line:

Circle No. 45 on Reader Service Card.

Vexus 1.8m Dish

The Vexus 1800D is an ideal antenna for a
home or confined installation site, and its
small size, light weight and custom color
options make it easy to fit into your land-
scaping plans.

With the use of laser topography, sur-
face tolerance of the 1800D is sub-7 RMS
resulting in superb reception of C-Band
through Ku-Band frequencies.

Installation is easy with the 1800D’s
low-profile design and simple polar
mount. Also because of its light weight,
the dish is ideal as a roof mounted unit.

Circle No. 46 on Reader Service Card.

Still More Dishes
Canadian Satellite Antenna Systems of
Peterborough, Ontario offer a wide selec-
tion of fiberglass and mesh antennas.
Their Galaxy line of mesh reflectors
come in 10’-6”’, 9’, and 7’ sizes. The
Galaxy fiberglass line is available in 10°,
8’-5"’, and 6’ sizes; there is also available,
1.2m and .75m sizes with 12 GHz offsets.
All CSAS prime focus antennas are 4
and 12 GHz compatible and come sup-
plied with heavy duty bearing supported
polar mounts. Feed supports are quad
pod types which include a shroud cover.

Circle No. 47 on Reader Service Card.

Improved Ku-Band Antennas

The Winegard Company of Burlington,
Iowa, has introduced a new line of per-
forated satellite reflectors with greatly im-
proved efficiency on the Ku-Band.

The major change in these second
generation C/Ku-antennas is a dramatic
reduction in perforation size from 5/32”’
to 5/64”, which is smaller than the
generally accepted Ku-band maximum
hole size of 1/10°’.

The new Pinnacle line of reflectors is
available in 6’, 8’ and 10’ diameters. All
models are finished with a durable cor-
rosion-resistant powder coat finish in
smoked-chrome color.

Circle No. 48 on Reader Service Card.

Radio Shack System
Radio Shack has a complete TVRO
system available to do-it-yourself types.

The system comes complete with a 10
1/2 foot dish, microprocessor-controlled
receiver, and all the other bits required to
do your own installation. No special tools
are required and the system comes with
complete set-up instructions as well as an
instructional video tape.

Cost of the system as we go to press is
$3595 and it’s available from Radio Shack
stores everywhere.

Circle No. 49 on Reader Service Card.
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RX-1 Receiver

The RX-1 satellite receiver from Radyx
Satellite Systems Ltd. offers complete
remote control, built-in programmable
antenna controller, full descrambler com-
patibility, and synthesized quartz locked
tuning.

Also featured are parental lockout,
built-in surge protection, automatic
polarity switching and synthesized audio
tuning with presets.

Circle No. 50 on Reader Service Card.

Antennas and Mounts

Command Performance Antenna Inc. of
Scarborough offer a wide variety of
antennas and mounts for TVRO applica-
tions.

Specifically, the model 10PA per-
forated 10 foot dish has a 3 dB beamwidth
of 1.8 degrees, a gain of 40.5 dB, and a
surface efficiency of 72%. The unit is Ku-
Band compatible and comes with a quad
pole feed support, touch-up paint, and
LNA cover. A five year warranty is also
included.

To supplement their dishes, Command
Performance also offers two mounts: the
U180 horizon to horizon and U90 polar
models. The U180 is a 36VDC model
which has a current draw of 1.8A with a
2001b load and a stopping accuracy of
0.17 (1200 pulses H-H). Limits are ad-
justable mechanical types, gears are steel
milled, and the declination range is 2 to 10
degrees.

The U90 polar mount is ball bearing
supported with a declination range of 2 to
10 degrees. Arc range is 100 degrees with
an 18" jack.

Circie No. 51 on Reader Service Card.
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B.E.L-Tronics LNBs

Old hands at microwave technology,
B.E.L has introduced a full line of low
noise block downconverters (LNBs) for
the TVRO industry.

Available in three models, the
LNB-1200, LNB-1205, and LNB1210 of-
fer a wide range of noise temperature
ratings; the 1200 is rated at 100 degrees K,
the 1205 at 85 degrees K, and the 1210 at
65 degrees K.

The units feature 50 dB gain minimum
with a variation of + 2.7 dB maximum
over -50°C to + 60 °C.

Circle No. 52 on Reader Service Card.

T.I. Filter
If your satellite TV reception is plagued
with terrestrial interference (T.I.) you
should check out the VBF-10 T.I. Band-
pass Filter from NYSA satellite systems.
The unit offers continuously adjustable
bandwidth, center frequency and gain on
three independent controls. Typical ap-
plications include light to heavy T.I.,
small dish, long cables, local TV in-
terference, weak transponders, partial
signal blockage, half transponder and Ku
Band reception.

Circle No. 53 on Reader Service Card.

B.E.L Satellite Receiver
The Micro Eye receiver from
B.E.L-Tronics Ltd. provides a sharp clear
picture, brilliant color, full stereo sound,
and wireless infrared remote operation.
The features of the Micro Eye include:
block downconversion, digital PLL tun-
ing, matrix and discrete stereo or mono,

-

wide and narrow bandwidth, R.F.
modulator built-in, and digital readout of
signal strength when fine tuning or skew
tuning.

Also included are built-in LNA power
and digital readout of audio subcarrier
frequency.

Circle No. 54 on Reader Service Card.
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WHEN all the dust was finally settled
around our dish, I realized that I wasn’t
watching any more tube than I had been
before the great planting. I’'m watching
different stuff now, and the pictures are
infinitely cleaner. I can always find
something worth watching during those
times when I want to veg in front of the
box... but I still have a fairly short atten-
tion span for the whole universe of televi-
sion.

There is, however, a world of other
things that one can do with a downlink...
still in keeping with its function as a
microwave receiver, and not having to get
into modifying the antenna for use as a
solar cooker. In fact, if you really like
playing with technical toys you might well
find that the television aspect of the whole
dog and pony show is the least exciting
part.

In this feature we’re going to have a
brief look at the sorts of things you can
find on the satellites with the television set
off.

Radio Lives On

The most obvious... and least com-
plicated... other thing to look for on
satellites is radio. Some of the standard
video transponders have radio station
audio buried in them along with the usual
video and sound channels. These are call-
ed ‘‘subcarriers’’... they’re modulated in-
to unused bits of the spectrum of some of
the downlinks. Depending on the nature
of the signals, a video downlink can have
quite a number of sound channels hidden
in it.

For the most part, these signals are
commercial radio stations, although one
finds a few elevator music channels and
other similar things in there, too. For the
most part they’re in stereo, and the sound
quality on the best ones rivals that of com-
pact disk. The interesting aspect of them,
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Alternate
Feeds

There’s a lot more to satellite
television than just television. If
you're a bit adventurous, you'll
find a host of interesting signals
buried in the transponder services.

of course, is that you can listen to radio
from all over North America. Actually,
there are one or two European ones in
there as well.

Most decent receivers allow you to
tune the audio subcarrier frequency. My
Radio Shack system goes a bit beyond
this, and will automatically scan the spec-
trum of possible subcarriers and hunt
down hidden signals for me. Anything
that will tune the spectrum will do,
however. All one needs do is to prowl
around the likely transponders until
sound turns up.

Not all satellites have audio signals
buried in them. My favourite one is
Telstar three... T3 if you have a
microprocessor controlled receiver. As
we’ll get into, this one is ideal for all sorts
of alternate feeds. Channel eighteen
usually shows a constant test card, but it
has a number of radio stations buried in
it. A quick scan through the dial found
light boring music at 5.76, rock at 5.96
and 6.26, elevator music at 6.46 and 7.16
and middle of the road stuff at 8.10.

This is an atypically full transponder,
to be sure, but there’s still a fair bit of
radio stuff happening on many of the
satellites.

One important point about these
music feeds is that there is something of a
lack of standardization in the way that the
stereo is encoded, with some of the signals
using matrix encoding and some discrete
stereo channels. The latest receivers make
it pretty painless to switch between the
various audio parameters... it’s worth get-
ting a receiver that will do this for you.

Shorter Waves

The really interesting part of signal meddl-
ing on satellites lives in those secret
transponders which appear to have
nothing on them at all. Once more,
Telstar three is a prime source of these,

by Steve Rimmer

although most of the satellites have at
least one or two. The Radio Shack
receiver actually has a signal meter on it,
and, as one tunes across the apparently
unoccupied channels one often finds ones
that have no picture or sound, but still pin
the meter. There is, clearly, something
sneaky going on here.

The signal that comes out of the base-
band video jack of one’s satellite receiver
typically covers a spectrum of about six or
eight megahertz... possibly a bit less if
your receiver insists on doing some high
end filtering before it emits its video. The
Radio Shack system has great wandering
herds of jacks out back, one of which
does unclamped video information.

We usually regard this as being a
single video signal, but, on some
transponders, it’s just a six megahertz
wide radio spectrum, no different than the
one in the sky, except that it’s usually
modulated onto a microwave feed, and
has to be demodulated by a satellite
receiver before we ¢an do anything with it.

These mysterious feeds aren’t just
receiver malfunctions, of course. They’re
instances in which people have used the
spectrum of a transponder for something
other than video.

What comes out of the video jack of
a receiver with the system picking up one
of these feeds can best be thought of as
being a sort of private short wave radio
spectrum. If we take the signal and send it
into a short wave receiver we can tune
across this spectrum and see what’s buried
in the hidden feeds.

This may take a bit of getting used to
and, yes, it does involve sending the out-
put of one receiver into the input of
another one, but it works. It can be really
interesting and, in at least one case, pro-
foundly disturbing.

For the most part, the information in
these secrét feeds is sent narrow band

Canadian Satellite Downlink 1986.
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single sideband... essentially audio,
although not all of it is intended for
human ears, as we’ll get to. In order to
demodulate it you need a very good short
wave receiver. The one shown here
abouts, the Kenwood R-2000, is such a
radio. Now, without wishing to get
dogmatic about the toys involved, low
budget radios just won’t cut it for this
project. After I got this thing going with
the Kenwood I tried it with another box
which I'd always regarded as being pretty
tight. It didn’t drift much, but it was
enough to trash just about everything I
tried.

A good short wave receiver can make
this stuff pretty interesting. A cheap one
will just frustrate you. Unfortunately,
good receivers are fairly few... and a tad
expensive... as I found out when I started
researching this article. If you get really
turned on to this stuff you might want to
have a serious look at the Kenwood... its
Canadian distributor is listed herein. I'm
pretty sure it’s the best short wave radio
on the planet for less than the cost of a
medium sized country.

Yes, I know... I still haven’t explain-
ed what the receiver is going to receive.

If you get all this set up, and tune
from a hundred kilohertz or so on up,
with the receiver set to either sideband,
you’ll eventually encounter some sounds.
Most likely they’ll be voices and, if you
fiddle the tuning of the receiver you’ll
discover that they can be clarified and
heard quite audibly. They aren’t radio sta-
tions, though. They’re phone conversa-
tions.

Ahem... all the telephone traffic that
moves around on satellites... which is
pretty well all the long distance calls...
goes though these mystery transponders.
What’s more, they’re all unscrambled,
and available for anyone who wants to
listen to ’em. Normally you only get one
side of a conversation at a time on one
audio channel, although it’s frequently
the case that the lower sideband will have
one side and the upper sideband the other.

I wasn’t wholly pleased to discover
these things, actually. I don’t really have
any interest in listening to other peoples’
calls, but I’'m not sure I like the idea of
their being able to check out mine.

There are a number of more enlight-
ened uses for this discovery. The one that
I really liked was uncovering something
which sounded like modem noises. Upon
further investigation... and firing up the
computer... it turned out to be a wire ser-
vice. With a stable receiver like the Ken-
wood one can have all the news, sports,
stock quotations and so on that one cares
to watch spewing across one’s screen.

There’s a feature coming in the
December edition of Computing Now!
Canadian Satellite Downlink 1986.

which deals with the grotty details of
receiving computer data over satellites.

I also found quite a few signals that
sounded a lot like FAX transmissions...
digitized pictures. I suspect that they’d be
wire photos and satellite weather maps,
but I haven’t gotten around to trying to
display them as yet.

One of the weirdest things I found
was on transponder sixteen of Telstar
three. It had morse code popping across
it. I can’t actually read morse code, so I
never did figure out what it was all about.
It was somewhat mysterious, though.

A single satellite transponder... six
megahertz worth for the sake of this argu-
ment... will hold about three thousand
four kilohertz audio channels, bearing in
mind that each channel has two side-
bands. I haven’t encountered any that are
quite this full, but they are pretty dense in
places. This should, first off, point up the
need for a good receiver. It will also give
you an idea of just how much stuff there
is to check out.

Between The Lines
The most technically sophisticated of the
secret signals is what is called ‘‘vertical
blanking interval” data. If you roll the
picture of your television set up a bit so
you can see the blank line between the
frames, you might notice that there are
some sparkling dots in there. They don’t
exist on all stations. Usually, these things
indicate the presence of digital informa-
tion that’s being tacked onto the video
signal in places where it can’t ordinarily
interfere with the picture.

Suffice it to say that you can’t dig

this stuff out with a short wave radio.
Much of it is some variation of teletex...
there are about as many standards and
protocols for it as there are transponders
in the heavens. Included in these services
are news wires, commodity and stock
quotations, closed caption data feeds,
charts, graphs, program listings and all
manner of specialized computer stuff.

Many of the VBI services are avail-
able pretty much on a contract only basis.
They require sophisticated custom
receivers which can only be bought or
rented from the companies which provide
the data. In any case, teletex equipment is
expensive and, from what little I’ve seen
of these feeds, is hardly worth it for their
amusement value. They’re great if you
have a need for the data and don’t mind
paying for it.

I didn’t spend a whole lot of time
checking these things out as they’re pro-
hibitively costly for most of us.

Hard Copy

I've really only just gotten into this
fascinating area of satellite use here... as is
usually these case in a short article. You
might want to check out the satellite
feature in the December Computing Now!
if you’re interested in it. Alternatively,
score a radio and start tuning.

While satellite television looks like a
wholly passive activity once you get the
dish installed, it has turned out to have a
lot of meddling potential if you care to
look behind the curtains. This sort of
thing is just one aspect of its power...
although it’s one that can keep you in-
terested for ages. .

The Kenwood R-2000

The key to a Iot of the secret satellite feeds
is a sophisticated short wave receiver. Inex-
pensive radios won’t even pretend to cut it.
While there are a number of suitable
receivers available, one which 1 know
works... *cause I’m using it... is the rather
superb Kenwood R-2000. It’s available in

Canada from Glenwood Trading Company
Limited, 278 East First Street, North Van-
couver, British Columbia, V7L 1B3.
They’re also very knowledgeable about
satellite television, as it turns out... if you
live on the west coast and want a dish you
might want to check ’em out.
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VEXUS AUTHORIZED
DEALERS AND AGENTS

BURLINGTON

COLOUR BOX

1155 Guelph Line
Burlington Hts. Plaza

BURLINGTON

COLOUR BOX

3350 Fairview Street
L7N 3L5

VEXUSL

CAVAN

ST. CATHARINES

ANOTHER WORLD SATELLITES
R.R. 1, 814 Morton Line
LOA 1CO
(705) 944-5685
Mr. Jack Lyons

BLENKHORN & SAWLE

100 Grantham Avenue
L2R 7B9
(416) 684-4351 or
(800) 263-7242
Mr. Phil Beddow

TORONTO

DAVIA SATELLITE
SYSTEMS LTD.

155 Eastbourne Avenue

COLDWATER

EADY ANTENNA SYSTEMS

R.R. #4, Moonstone Road
LOK 1EO

L7P 287 (416) 632-1203 MSP 2G5 (705) 835-2077
(416) 336-4070 Mr. Bob Dawson (416) 483-9694 Mr. Brian Swan
Mr. David Gibbins
BURLINGTON HAMILTON LISLE NEWMARKET

FAIRVIEW HI-F1

GLOBE AUDIO

GRAF ENTERPRISES

NATIONAL VIDEQ

3350 Fairview Street 552-1/2 Upper James R.R. 2 Gates of York Plaza
L7N 3L5 L9C 2Y4 LOM 1MO 130 Yonge Street S.
(416) 681-1872 (416) 385-3055 (705) 466-2758 L3Y 7C2
Mr. Larry Crosty 385-5280 Mr. Charles Graf (416) 898-5242
Mr. Mark Levine Mr. Ron Burrell
Mr. Paul Caldwell
MISSISSAUGA BURLINGTON BRAMPTON LIMOGES

PEEL SATELLITE SYSTEMS

2562 Mainroyal Street
L5L 1C9
(416) 820-7620
Mr. George Bursa

PROTECH SATELLITE SYSTEMS
P.O. Box 1004
3317-C Mainway
L7P 389
(416) 335-0770
Mssrs. Lawrence & David Kirby

RELIABLE ELECTRONICS
R.R. #4
L6T 3SI
(416) 846-4168
Mr. Deryck Dodwell

R & R SATELLITE ANTENNAS
15 Beaver Lane, Box 16
KOA 2MO
(613) 746-5422
(613) 443-3196
Mr. Robert Lavigne

BURLINGTON

SATELLITE CONCEPTS

OWEN SOUND

SCHLENKER INDUSTRIES LTD.

FERGUS

STATION EARTH

OTTAWA

THE SATELLITE SHOP, INC.

509 Fenwick Place Box 908 Rt. 4 1439 Youville Drive
L7N 2wW9 N4K 2MS5 NIM 2WS5§ P.O. Box 483
(416) 681-1436 (519) 376-0580 (519) THE-DISH KIiC 188
Mr. Kenneth J. Kalk Mr. Al Roberts Mr. Beatty McLean (613) 830-1121
Mr. Richard Srepel
CAMBRIDGE TORONTO WASAGA BEACH WOODBRIDGE

TV 2000 SATELLITE SYSTEMS

39 Water Street South
NIR 3C7
(519) 740-2000
Mr. Jim Drew

VIDEOFLICKS LTD.
1654 Avenuc Road
Ms5SM 3Y1
(416) 789-0508
Mr. John Bailey

VIDEOFLICKS LTD.
833 Mosley Street
LOL 2P0
(705) 429-3232
Mr. Brian Brethauer

VIDEO STATION
116 Woodbridge Avenue
14L 257
(416) 851-6646
Mr. Malcolm Marcus

&
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... Riding The Third-Wave.

Litestyle,

A Vexus Satellite Television System Is television like never before. The
picture is sharper, the colour superb and the programs from which to choose
are simply outstanding,

A Vexus Satellite Television System is state-of-the-art Canadian technology,
incorporating the highest standards of quality control, engineering and optimum
performance. In short, we pledge our total commitment to excellence.

A Vexus Satellite Television System means better service. Your Vexus
Dealer is a professional, certified in system design, communications technology,
system installation and field service,

But most of all ...

A Vexus Satellite Television System will improve and complement
your lifestyle.

Call us today.
Vexus Telecommunications Corporation, 2240 Argentia Road, Mississauga, Ontario LsN 2X6  (416) 821-8go0  Clrcle No. 33 on Reader Service Card.




' Moorshead
Publications

Publishers of Electronics Today, Computing Now!, Computers in Education, and Pels Magazine

Terry Poulton,
Starweek,

1 Yonge Street,
Toronto, Ontario,
MSE 1E6

October 7th, 1986
Terry:

As a journalist turned publisher, I have admired you; you are both good and prolific but, boy oh boy!, did you
blow your answer in TV Talkback about satellites!!!

As journalists we make loads of mistakes, not deliberately but because we can’t be super experts on
everything; most of the mistakes are trivial. Your answer about satellites was as close to 100% wrong than
anything I have ever seen. Where on earth did you get your information?

I don’t make, sell or hold any brief for anyone who’s making money out of these things but the harm you
will cause to an industry already reeling from continuous blows from an uninformed press is massive.

To tackle the inaccuracies:

1. There was no Great Scramble Day - in the last 9 months some 18 stations have scrambled but well spaced
out.
2. *‘Only receive the US Networks’’? Counting numbers of stations on satellite is more a matter of definition

than figures. I have done my own classification; I have little personal interest in sports and none in pulpit thump-
ing religious stations. Excluding these and such junk as shopping channels and other miscellany, there are still 34
stations that I personally find interesting. About S of these will probably scramble in the next year.

3 ‘‘Canadian Pay TV scrambles’’. They are the only ones who don’t! First Choice is on a different band
that few satellite receivers can receive but Much Music and The Sports Network are not scrambled!.

Like many satellite owners, 1 don’t use satellite as a way of pirating - I am on cable and pay for my $19.95 a
month,

4. ‘‘Pirate Descramblers’’? No one has yet succeeded in descrambling the major systems on satellite and
maybe they never will. If they did, the suppliers would not go to a new system lightly, their investment in the pre-
sent technology is staggering - they would not have gone to it unless they felt it was secure for some considerable
time.

Many satellite owners take that route because of the staggeringly better picture quality available from
satellites than on cable. Having come from the UK where picture quality is cared about by the stations, I remain
appalled by the willingness of Canadians to put up with the atrocious picture quality on cable - especially noise.
People accept it because they think that is the way it has to be.

Terry, it is clear you have never had a proper chance to see satellite TV. Why not come along to my com-
pany and take that opportunity; I have a good system at our offices in the staff lounge. 1 put it there because the
Rogers Cable wanted $2-3,000 to hook us up to cable! I mean it, give me a call if you want to find out -
remember 1 am not selling anything.

1 suspect that you are one of the most read journalists in the Toronto area - it is such a pity that you have
written rubbish on this occassion and done extraordinary harm.

Yours sincerely,

Hajwe Mogishen)

Halvor Moorshead

Moorshead Publications, 1300 Don Mills Road, Don Mills, Toronto, Ontario M3B 3M8 (416) 445-5600

L
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The Sky is the limit
for home entertainment
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Satellite
Communications

Association
of Canada.

SCAC

=2,

By Brian C. Dinsdale

DURING the STTI Convention in Las
Vegas on April 1st, 1985, a steering com-
mittee was formed for the purpose of in-
vestigating the formation of a canadian
trade association to represent the interests
of all persons dealing with satellite com-
munication. At the Canadian Satellite and
Cellular Show, held in Montreal, the
Satellite Communications Association of
Canada (SCAC) was formally incorpo-
rated on May 22, 1985.

SCAC represents the interests of
manufacturers, dealers and distributors of
satellite equipment, as well as consumers,
in the TVRO industry of Canada. At that
time it was apparent that signal scrambl-
ing in the United States was becoming a
reality, therefore, it was urgent that all
segments of the Canadian satellite indus-
try be represented by means of a national
trade organization in order that viewing
rights be secured from premium program-
mers and that a means of compensating
payments be organized.

It is important to note here that the
premise of paying for premium program-
ming is, of course, accepted. The TVRO
industry is not one of pirates, crooks, and
thieves. Access to programming at fair
market subscription rates must be
established.

The satellite TVRO industry is very
young, but has developed at a tremendous
growth rate since the first backyard ex-
periments in 1978 conducted in Canada by
Mr. Rod Wheeler. Let me add that when
you talk about satellite technology,
understand that Canadian technology and
expertise is recognized worldwide as the
best. Canada was the first country in the
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world to have a domestic satellite system
in place since the early 1970s. And yet
even today, satellite direct broadcast is
not a recognized sector of the broadcast
community nor is it understood that no
other sector of the broadcast community
can better serve the 1.2 million underserv-
ed households in Canada.

From the innovative resourcefulness
of a cottage industry in 1979, the Cana-
dian TVRO industry today boasts of over
250,000 systems sold; 30-40,000 systems
sold per year, representing a 100 million
dollar retail marketplace, employing over
4,000 Canadians.

All this is in spite of fighting for legali-
ty, legitimacy and more recently access to
programming. SCAC is determined to
work tirelessly with the government, the
government regulatory body (CRTC), the
cable industry association (CCTA), the
broadcast industry association (CAB),
CANCOM, TELESAT, CBC and pro-
grammers towards the development of a
broadcast policy of the future that pro-
vides Canadians everywhere with what
they want.

The Task Force on Broadcasting
commissioned by Marcel Masse did not
do the job. The recently published
Caplan-Sauvageau report has not
recognized the impact of satellite broad-

cast on the communications industry in
Canada. In fact, after sixteen months of
exhaustive study, compiling a report of
731 pages at a cost to you and me of three
million dollars, when asked why the
report doesn’t discuss TVRO and
SMATYV, Mr. Caplan responded, ‘‘We
didn’t think it was significant enough in
Canada’’.

This statement is totally irresponsi-
ble. In a country that is eighty percent
cabled, if you live outside cable today you
will never have the opportunity for better
service and choice of programming that
the Caplan-Sauvageau report highly
lauds, except by a satellite TVRO system.

The ignorance of our industry con-
stantly displayed in media reporting is our
greatest enemy. Should you wish more in-
formation regarding SCAC and its efforts
to develop satellite ‘‘future casting’’ as a
legitimate recognized sector of the Cana-
dian broadcast community, please write:
SCAC, 21 Erindale Crescent,. Brampton,
Ontario L6W 1B6, Telephone (705)
639-2188. If you have a TVRO system,
tune into our ‘‘SCAC Shack” satellite
radio broadcast every Monday evening,
6:30-8:30 p.m. Eastern time on Telstar
303, Transponder 18, 6:48 MHz audio.

You can be part of the future of
satellite broadcasting in Canada. o

SAVE 8§ §

Buy Direct!

LOWEST PRICES!

® SAVE UP TO 50%

® PRICE GUARANTEE

of purchase.

We will give up to 10% OFF a media published price
of arecognized retailer when the price is on the same
product in inventory. Management discretion at time

® NO SALES TAX ADDED (except Que)

MOST BRANDS !

FULL WARRANTIES !
@ CHAPARRAL | 4

Panasonic

DRAKE [£d ~N&RSAT  uniden

.. And Most Other Major Brands...

CAN
COMPLETE SYSTEMS rrox
COMPONENTS & ACCESSORIES $ 899'

Shipping Depots Across Canada for Better Service
HALIFAX ® TORONTO @ MONTREAL @ EDMONTON ® VANCOUVER

SATELLITE
EXPERT Inc.

NEW YORK . MONTREAL

ORDER LINE:

™1-514-676-3778

Mon. * Fri.: 9 AM. - 5 PM. EST
Head Office :
7005 Taschereau Boulevard
Brossard, Québec, Canada
Jaz 1A7

Circle No. 34 on Reader Service Card. 51



© JEXceltronix
e

Toronto Store:
.t 319 College Street
ke Toronto

; (416) 921-8241

Industrial, Mail and
Phone Orders

6315 Kestrel Road
Mississauga, Ont. L5T 1S4

Ottawa Store:
217 Bank Street
Ottawa
(613) 230-9000

(Limited stock In Ottawa store

Long Distance Ordering but available on request).

1-800-387-6995

(Operators on 800 number cannot handle enquiries other than orders

Local Orders (416) 673-5111

............... $0.99
TMS99532 Modem Chip

................... $5.99
Large quantitles avaiiable

Shipping: Minimum $5.00 which Includes handling and insurance. items are shipped
UPS or other suitabie carrier. Shipping cost is dependant on weight and destination. If
you are unsure contact our mall order department.

Make sure you have a copy of our new 1987 Catalogue. Call or write for your free copy If you did
not recelve this In the November Issues of Electronics Today or Computing Nowl



Ooverstock Speciails - Time Limited Offer
Compare to regular prices in main listings below

Super Spec|a|s 74LS169......... P L3k Es e »t0:99
6502 $1.99 74LS190.. .. ... FTrnes N
68A45-....... ..... e s e . 74LS196‘ ........
Ceeneeneee.. .. 3990 7418241, ... el
ZBOACPU ..............299]74LS248...............
Z80BCPU ..............450]| 74LS249..
ZBOASIO ..............$2.,99 | 74LS253..
555 ... ieiiiiniiinn...,.0.29 74LS283. ...
4000CMOS .............0.09 | 74LS298...................
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74LS112. . 74755 maacrs 748182. ... .. 709
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74LS145 7485 . . ... 733.
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MICROPROCESSOR 8748DC  CPU. 4K EPROM, 11O 2800 74LS37  Quad2 input NAND gate 7415242 Quadinverting transceiver 120
87490C CPU. EPROM, RAM. 110 35.00 74LS38 Quad? Input NAND gale G/IC T4LS243  Quadtransceiver .. ..... Bl
2048 PROM, 11O 7 741542 BCO to decimal decoder 74LS744  TVri state oclsl drive: 20
c"'" 4756ADC XEERROM S22 T4LS47 BCD 10 7 segment decoder’ TALS245 QOctal bus transciever . »
8500 Serlos 8086 Series ariver 74L5247  BCO 10 7 segment Gecoder drive .05
8066 16-bi CPU 1350 741548 BCD to 7 segment decoder! 74L5248  BCOD 10 7 segment decoder drive 135
8502 B.bit CPU(1 MHz) 495 d : driver 74LS249  BCOD o7 segmont decoderdriver. .....1.35
6502A 8-bit CPU (2 MHZ)} 490 TALS49 BCO to 7 segmaent decoder/ 74L8251  Tristate dala seleclor
05822 VIA Yersatile Interface Adaplor 695 80286 Series driver multiplexer . . . T8
8522A VIA Versailie interface Adaptor 895 80286 8 MHz 139.00 74L551 Andior invert gate 74L5253  Dual4bit muluplenr s, 75
8532 RIOT {128x8 RAM. /O, Timen 7 45 80286 & MHz 149.00 T4LS54 4 wide andlor inveri gale 7405257 Quad 2 input multiplexer .80
6545 CRT Controfler 295 80286 10MHzZ 19000 T4LSSS 2wide 4 Input andiof inver gate T4LS258  Quac2-1 multiplexer .80
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. 82208 2.9 74L573  Duat JKfHip tiop with clear T4LS260  Dusl Sinput NOR gate . .
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6800 8:bit CPU(1 MH2) . 430 A TALS75 4 bitbistadle latch 7ALS273  OctaiOflptiop ...... 118
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SRR AL LA L) R0 ZBOAPIO  Parallel 110 X 595 common ciear generator ... 228
6810 128x8 slatic AAM 415 2BOA-CTC  Counter Timer e 741583 aditpinsry fytl adder 74L5283 4 bitbinary lull sdoer .19
8621 PIA Periphriai Interface Adaptor 359 T 0 S 741585 4 bit magnitude comparator T4.S289  B4bit RAM ..8.25v
6840 Programable Timer 8.10 URADROT Pual Asdvnsamns Rnaia 740586  Ouadinput XOR gate 7415200  Deceds counter .90
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gsﬁ g:;conuo::ev ggg ZBOA-DMA  Direct Memory Access 1850 74L591 8bit shilt register T4LS295 4 bitahitiregistar. 1.50
controlier q : 74LS92  Divide by 12 counler
6847 Video Display Ganecator 995 PONSTO0k Sedal DIvert0 il (T e 74L5298  Quad2 input mu'tipte 112
6850 ACIA 345 74595 4Dt rightrieft shift ragister TALS290  Boielorage register . ce278
6852 Syncronous Serial Data Adapter 580 Communications & Timers T4LS98 5 6it shiftregister async preset 74L5320  Crysial oscillator . LATS
8860 0600 Baud Modem 195 74LS107  Dus) JK 11ip ftop with clear ;Atggh ::lyilll :nclllllor « 390
4 Di shittregister. . .. 5.49
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8253A5  Programmable Interval Timer (AMD) .. 595 74L501 Qusd 2 Input NAND gate O/C 45 74L5164 B DIl serial shift register 7418612 = ......2800
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CMOs

48 Quad fow-power 741 88 74122 Retriggersbie one shot multivibrator. ... 95 T4ALS467  Octal bulfer with3 state ouptut 248
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4002 Du 3 36 Monofithic J-FET input op amp . 195 74128 Tri-stete qued bus bulter 95 TAALS518 8 bit magnitude comparator 375
€006 18 static shift register 86 »7 Monalithic J-FET input op amp 74128 50.0hm line driver 95 T4ALS519 8 bit Magnitude comparalor s
007" Oual complementary peirs/inverters .. .35 funcompens eted) 195 74132 Quad2 input Schmitt 9% TAALS522 B bit Megnitude comparator 757
008 4 bit 10l saders 84 8 Dual version of 324 58 74136 Exclusive o NAND gate 9”2 74ALS533  Octal Otype transpa atche 245
4009 Hexbutfeciconverter (mnmng) 89 380 2W audio smp 110 74141 BCD 10 decimal decoder driver 179 T4ALS534 Octal D type sdge tfiggerad FiF 245
4010 Haxbultericonverter 89 X3 Dual version of 339 s .80 74142 Counterflalchidecoder/dtiver 859 74ALS540 Octal bufter and ling Griver 219
011 0usd2 input NAND e 208 Sample and holc ampiitier .. ‘594 74143 Canter decoder 695 T4ALSS4)  Octal buffer ang line driver 219
w012 Duat4input NAND gate ... 3 %5 Timer U e sk o
013 1 Hiip 11 556 Dual timer , o decimal decoder driver ¥
e ?,',:, ﬂﬁm':ff:“m" 2 °°. . :3 550 Duadtimer ' r4147 104 priority ancoder 245 T4SXX Series TTL
015 Dual 4bil static shift register i) 7 Tone decoder % 74148 Priochy sacoder 159
018 Quadbilstersl switch P 700 Opamp 78 74150 18line 10 1 line multiplexer 235 74500 Quad 2 input NAND gate 82
017 Decade counteridivider 7% 710 Difterential comparcalor 132 4151 8 channel digital muitipiexer 89 74502 Qusd 2inpul NOR gale 52
018 Presettable divide by N counter 82 ™m Dua! channal differential comparator . 99 74183 dual 41 multiplexer 89 74503 Quad2 input NOR gate O/C 7
019 Quad andior select gele 52 T4 Procision op amp a5 74154 4line 1016 decoder 19 4S04 Hex inverter L ¥]
020 143tagebineryitipple counter . . 2 ns High 8peed op amp 825 74185 Decoderidemultiple I 8% HaxInvB4lI0ic 8
021 8 bit slatic shift register 85 m Vollage regulator 59 74156 Decoderidemultiplexer 9 74508 Quad2 inpul AND 62
4022 Divide by 8 counter/divi . 85 725 Instrumentation op amp 299 74157 Quad 2 Input mutuplexer 82 74509 Quad 2 inpul AND gate Oft 79
4023 Triple 3input NANO gal % M 733 Oifterentiat video amp 115 74159 4-16 decoder 210 74510 Triple 3input NAND gate %
024 7 stage binary counter ” 55 739 Oual high performance op amp 205 74160 BCO decade counter, async resel B9 usN" Triple 3input AND gate Off 79
4025 Triple 3input NOR gate . . . 34 741 Qperationat amplifier 59 74183 Synchronous 4 bit counter 1.09 74515 Triple 3inpul AND ga 79
026 D0RAS CoumBTIRITEE .. 150 747 Dual op amp 7% 74162 Sync. 4 bit counter 199 74520 Dual 4input NAND gate 82
4027 Dual JK Hip flop iy 7 748 Opamp .65 74163 Sync. 4 bit counte: 1.09 74822 Dual 4input NAND gata OfC il
4028 BCO lo decimal decoder . 2 85 749 Dual audio preampiifier . L2909 74164 8L serial shift register 1.09 74530 8input NAND gate . 72
029 Prasetiable upidown bm.,v,d".m 759 Powaer op amp 289 74165 Paraile! 1oad 8-bii shilt register 125 74832 Quad2 input NQR butter 62
counter .90 760 High speed differentlal comparator . .11.95 74186 8 b1t shiltregister 179 74537 Quad2 input NAND bulter 24
4030 Qusd XOR gate 42 76 Multkpurpose programmable op amp . 1.0 Te107 Synas tate mullipmxer 485 74538 Quad 2input NAND bulter O/C 249
033 7 segment decaded counter 100 796 Modutstoridemodutator 225 T4170 4 by 4 register file 29 74540 Dual 4input NAND bufler 0
©3M g 08 universaibus regisier 195 1372 RF modulalor 430 74172 18 bitregisier fite 8.7% 74574 Dual O flip flop 79
038 @ PISO shift register 9 1438 Highvoitage op amp 449 mn 4 R Matuin Meginin 50 74585  4bit magnitude Comparator 250
©38 Tﬂph sarial ragister 200 1458 Ousl op amp 54 74174 Hox O {iip fiop with closr o4 74886 Quad2 input XOR gate 100
040 1281age binaryltipple counter 78 1488 Ousdline driver 59 74175 GuadD{ilptiop whh claar 89 745100 Dusl JK positive edge tggered
041 Quad true complement butfer . 7 1489 Quad RS232 line receiver 59 74176 Presettable counterilatch decade 145 fliptiop 2%
042 Quad clock D latch R 59 1495 Multiptier 525 r4177 Prosettable CountetAiatch binary 1.45 248112 OuslJK iip f1op 169
043 Quad td state NOR RS latch ouits 1498 Modulatoridemodulator 138 1408, o qBRShlsoistan 139 745113 Dual JK negative adge Inggered
2044 Quad 11 state NAND FVA falch . 80 1558 Dual op amp 199 4179 4 bit paraltel access shift register 175 flip tiop 125
048 Micropowar phase locked loop .. S 1595 Four quad multiplier 7.78 74181 Arithmelic logic unit 385 745114 Dual JK negative edge 1nggered
047 Low power monostabie/asiabie 1596 Modutatoridemodulator 549 14182 Lookahead cailydapneeatos 145 flip fiop 145
multivibratos .,5 1800 Demodulator 625 74184 Code convertor BCO to binary 265 748124 Duai VCO 395
049 Inventing hex buffer 45 1889 Video modulator 625 Zetas, @Ay 10 BOD coaversor 350 765132 Quad 2 input Schmitt trigger
050 Hex bufler . 48 3500 Quad op amp 0.95 74190 Synchronous upidown deCade NAND 2.20
081 Single 8 channe! multiplexer! 200529 Quad RS423line driver 549 Sovata 129 745138 38 decoderimuitiplexes 199
demultipiexer g 26LSX0  Quad RS422/432 line driver 395 7o b gyt b 129 745139 Dual 24 decodermultiplexer 199
052 Dual 4 channel muitipiexer . 26LS31  Quaddifierential line driver RS422 .. . 2.30 74102 Binary upidown counter 10 745140  Quadhine driver 105
4083 Triphe 2 channel multiplexer 26LS32  Quadditferential line driver RS422 ... 270 14193 Binary upidown counter 109 745151 Bchannel digitalmultiplexer 199
demultiplexer .. ; 26LS33  Quadditterential line driver RS422 ... 245 4194 4Qitbi-directione! shift register 125 745153 Dual4-1 multiplexer 150
“0s4 4segment displaydriver .. i 470 Floppy disk read emplitier 599 74195 4bltparallel access shift ragister ... 1.00 745157 Quad2input multiplexer 159
“0ss BCO 10 7 segment recordenL.CO driver .1 2486 Quad RS422142) line recaiver 225 s | peptne e ipsmenrrinl b, 745158 Quad2 input multiplexer 150
058 BCO 10 7 segment cacordet/LCD driver 1. 87 Quad line driver RS422 235 ra197 Prosetteble binary counter 145 745180  Decade counter wilh async
4080 14 3tege binary counter/oscillatof .. 76477 Anatog complex sound generator 500 Tat0e g oitshililiegiseer 219 clear 495
4086 Qued biixteral switch . . 76478 Anatog complex $ound generator LA 8bit shift register 219 745181 Sync 4 bil counter 495
4068 8lnpul NAND gate . ciw amp 690 T4221 Dual Monostable multivibrator 129 745162 Syac 4 bif counter 1869
4080 Hexinverter ... 76489 Microprocessor cont. complex sound 74251 L SO 2 L] ol 745163 Sync 4 bil counter 275
4070 Qusd 2 inpu! XOR gate generator 830 74259 SbRagd;lsich i3 743168 4 bil upidown sync. Counter 744
0N Quad 2 Input OR gats 8126 Quad In-state bus Iransceiver 175 74273 Octal D-lype fiiptiop a9 7451869 abitsyac counter 695
w072 Dusl 4input DR gats ... .. 8128 bus transceiver 150 T4276 Qued JK lip tlop 3 745174 Hex D 1ip Hop with clear 170
073 Tripie 3input gate Tere o 86 74219 Quag shih reglstsritatches 210 745175 Quad O1iip flop withcl 180
078 Triple 3input OR gate . TLo7Y Low noise bitet of i 74283 46t binery full soder 1.78 743182 Look anead Camy generstor 375
078 4 it O register TL072 LOw noise bitet opunp 1.0 74285 Tri-state 4 bit myh 485 745189 18x 4 RAM 50
ot 8input NORgate TLO7¢  Lownoise bifel opamp 198 74365 Hexbus arivers 3 % 745195 4 bit parallel access shift
08y Qued2 input AND TLO7S  Lownoise bitet opamp 299 74368 4 bitbinery full sadt 89 regisior 2%
082 Duai4input AND gate Tios0 Genoral purpose bitet op amp 69 4367 Hox bus drvers/non invarted ] 745196 Presetlabie decade counter 495
4006 Expandable 4 by 2 ANDIQR invert g TuLo81 General purpose bifel op amp 7% 74368 Hexbus dfvers inverted data 80 745197 Presettadle binary counter 495
©9 Quad 2 input NAND Schmiltt trigger Tos2 General purpose bifel op amp 99 74390 Oual decade counter 219 745201 256bitRAM 895
094 Bstage shitvstore register . .. ... TLo8a Genaral purpose bifet op amp 250 74393 Oual 4 bit binary counter 219 745241 Octal hine driver 2%
4007 it ucrunnol.n-loq muxidemux .. TLO84 General purpose bitet op amp 185 745244 Octal iing driver s
“099 8 Dit sddressabie latc) . TL497 Swilching voitage regulator 235 T4ALS00 Advanced Low 745251 Trestate data selector
4501 Industriat coﬁlolunll é ULN2002 7 segment transistor a¢ 100 multiplexer 265
o ST s R ULNZ003 7 segment transistor a 100 Power Schottky TTL 745260 Dual$input NORgate 118
4503 Hex il state butfer ULN2004 7 segment Lransistor arfay .1.00 T4ALSO0 Quadruple 2input POS NAND 57 7452680 i
4504 Hexieval shifter % XR200 Multilunction 1 .C 8795 T4ALS02 Quadruple 2input POS NOR gate 57 745299 8 bit universal Bhift
4508 Dual Expandabie AO! g o XR205 Monolithic wavatorm generator 810 T4ALSO3 Quadrupie 2 input POS NAND gate OC 57 storage feQister 350
4508 Ousl 4bitIstchid-stale XR210 FSK modulator/dsmodulator 499 T4ALSO4 Hexinverter 745373 Octal Dlaten 290
4510 BCO up/down counter 95 XR215 Phase lock loop an 74ALS0S Hex inverier QC 57 745374 Octal Dlatch 350
451 8C0 10 7 segment latch/decoderidriver . 95 XR240 PCM repeater 1198 74AL508 input POS AND gate 57
4512 8channel Gata separator 89 XR320 MoNotitiE timing cif Cunt 104 T4ALSO® Quadruple 2 (npul POS AND gateQC 57
@14 10! 18 decoderidemultiplexet e XR1310 Stereo demoduiator 125 F4ALS10 Tnple 3input POS NAND gate 57 T4F00 Ser
815 1.0f 18 decoderdemultipiexer 1.85 XR2206 Monolithic function generator 495 74ALS 1 Tnple 3input POS AND gate 57
518 Binary upidowncounter ... ....... .95 XR2207  Voltage conlrolied oscHiator 278 T4ALS12 87 T4F00 Quad 2 input NAND gate 73
518 Oual BCO up counter . . e XR2208  Qparation multiplier 299 74AL815 s7 74F02 Quad 2 input NQR gate 7
19 4 bit ANDIOR select gate Sisiearity XA2209 Precision oscillator 325 T4ALS20 87 P4F 04 Hexinverter 73
4520 Oust binaryup counter . ........ " XR2211 FSK gemodulatoritons decoder 699 TAALS21 Duat 4 input pos AND gale .57 74F 08 Quad 2 inpul AND gate 73
4521 24 3tate requency divider. ........ .. 199 XR2212  Pracision phase locked loop 8.99 T4ALS22 Oual 4 inpyt POS NAND gate OC 57 74F10 Tripte 3inpul NAND gate $2)
€22 BCD divide by N countar : 125 XA2242  Longrange Limer 225 74ALS2? Triple 3 input POS NOR gate 57 74F 11 Triple 3input AND gate 73
4826 4bit binarydivideby N counter . 1.10 XR2567 Oval monolithkc tonedecoder 240 T4ALS28 Quadruple 2mpul POS NOR buter 57 T4F20 Dual 4 input NAND gate 73
4827 BCO rate multipliar ... ... 1.10 XR4739  Dual low noise op amp 155 T4ALS30 8input POS NAND gate T4F32 Quad2 input NQRgata 88
®28 Dual fetriggerabieiresstiable XR14412  FSK modem system 875 T4ALS32 Quadryple 2input POS NOR gate 57 T4F74 Dusl Gtype fhp flop 85
monostabie N 1.90 TAALS3I Guadruple 2inpyut POS NOR butter OC 85 T4F 86 QuadexgiusiveQRgate 99
©“9 Dusl 4 chennel mux 1.30 7400 SERIES TTL T4ALS3S Hex non inverter with O/C output 58 P4F 100 Dual JK PQS edge triggered
4530 Dual 5 input majorily logic gate 105 7AALSI?  Quadrupie 2inpul NAND buller 67 flip top 190
4531 12bit parity ganerstor/check 138 7400 Quad 2input HIAND gate 4 T4ALSIB Quadruple 2 input POS NAND T4F 112 Ousl JK NEG edage triggered
4532 bt priority encoder ; 135 7402 Quad 2 inpul NOR gat 49 butfer OC 8 flip ttop 179
4534 Real time 5 decade counter . .. 7.50 7403 Quad2 input NAND gate O/C 49 T4ALSSY Dual AND/invert gate 76 T4F 113 Dual JK edge triggered Mlip tiop .79
4536 Programmabie timer 297 7404 Hexnverter 58 T4ALST4 Dual Dtype POS edge triggered FIF .. 77 T4F 114 Dual JK NEG edge trggered
4533 Dual precision monostable 740% Hex inverter gate O/C 54 T4ALS8E Quadruple 2input exclusive ORgate . .77 fliptiop s
1.3 7406 Hex inverter butterdriver 85 T4ALS109 Qual JK positive edge triggered FiF ” 74F138 3108 line decodetimuitiplexer 1.79
s .us 7407 Hexbutferxdriver 85 T4ALS112  Dual JK NEG edge triggered 74F138  Dual 1-4 decoder demultmlexer 1.79
S4 Quad 2 input analog mux .18 7408 Quad2 input AND gale A9 Flip fiop with preset and clear 76 74F 148 8to3 line priority encoder 199
4543 BCD to 7 segment latchidecoderidriver. | 08 7409 Quad2 Inpul AND gale withQ/C 49 T4ALS113  Dual 4K NEG edge Inggered T4F151  8input multiplexer 175
4553 dait8COcounter .. .. ..... ..2.00 7410 Tripie 3input NAND gate 4“9 Nip tiop with preset 74F 153 Duat 4 input multiplexer 175
4555 Dual binary 1 of 4decoder . .. 83 Ta11 Triple 3inpul ANC gate » T4ALS14 Dual JK NEG edge triggered FFiwith T4F 157 Quad 2 to 1 line data selector 175
4566 Dual binary 1 of 4cecoder. .. ... S0T®, 7414 HexSchmitt riggef 65 preset, common, cleariclock 77 T4F 158 Quad 2 input muitiplexer 175
4557 1401t shitl regiater .. .. 487 7416 Hex Inverter butferfdriver 65 T4ALS133 13input POS NAND gate 67 74F 180 Synch, presetiable BCD decade
4558 BCO 10 7 segment decoder 155 7417 Hex butlerdriver 65 74ALS136  Quad exclusive OR 7 counter 435
4560 NBCO adder . ... S apn: ..589 7420 Dual 4 input NAND gele 50 74ALS138 3108 line decoder/demultiplexer 119 T4F 164 Serial in, paraliel out shift
4581 9's complimentes ” 1.05 7422 Dus! 2inpul NAND gate 59 T4ALS139 Dual 1 0f 4 decoder 188 register 295
4562 128 bit static shitt register .. .. ..., 795 7423 Dual 2 nput positive NOR gale 59 74AL8151 Dual 4 line 10 1 line dals Seleciorn T4F174 Hex D ip fiop 295
4508 Industrial lime base generator 189 7425 Dual 4 input NOR ga! 56 multiplexer 119 T4F17S Quad 0 tlip Hop 3”9
4588 oomp-nlovluoqnmmwk 7426 Quad 2 inpul NAND 56 T4ALSYS? Quad 2 input muitipiexer 74F 181 ADItALY 675
counter % 1427 Tripe 3 input NOR 49 non inverting 155 T4F 182 Carry, look ahead generatoe 299
“®72 Hex gate 7430 B8Input NAND gate 85 TAALS 180 Sync. 4bitcounter 165 T4F 190 Upidown decede Counter .435
47 Quad pwwlmmlbb mp 7432 Quad 2 Inpul gate 419%) T4ALS 161 Sync 4bit counter 165 T4F191 Up/down binary counter 435
4578 Quad programmable comp-mov 7437 Qued2 NAND butter 52 T4ALS 162 Sync. 4 bil counter 165 74F192 Up/down decads counter 525
4580 4x 4myltiport regicter . 7438 o...az input NAND butfer 85 T4ALS183  Sync. 4bit counter 165 T4F193 Upidown binary counter .545
4581 AbitAN. . 7430 2 input NAND butier 85 J4ALS189 4 b upidown sync Counter 165 74F240 Octal butter/line driver 319
4582 Catry Iook shead ganerator . 7440 4input butter 69 T4ALS174  Hex Dtype flip liop 119 T4F 24t Octal butteritine driver 319
4583 Dual Schmitt trigger .. . .98 442 B8bishift register .79 F4ALSI7S Quad Dtype fhp Hop 119 74F 243 Quad bus transceiver 35 8.49
4384 HexSchmitt trigger . ... s 80 7445 BCO-decimal 1o decoderdriver 129 T4ALS190  Sync upidown counter (BCD) 155 T4F244 Octal butferfiine
4585 4 bit magnitude comparalor . .0 7448 BCOD-0 7 segment driver 158 T4ALS19Y  Sync upidown counter (binary) 155 driver/line receiver 3.19
4702 Programmabie bil rete generator .. ... 11.08 2447 BCO-t0 7 segment driver 158 T4ALS192  Sync up/down dusl clock counter . 155 74F245  Qctal bidirectional transceiver 895
7448 BCDt07 segmant decoderidriver 1.56 T4ALS193  Sync. up/down dual clock counter ... 156 74F251  Binput multiplexer 175
LINEAR 7450 2-1input andlor Invert gate 49 J4ALS240  Octal bufter line driverirec 219 74F253  Oual 4 Input multiploxer .., 175
7451 Andior Invert gate “w 74ALS241  Oclal buffar line driverirec 219 74F257  Quad 2inpul multiplexer ... 175
100 1A + 8V reguiator o 838 7454 4 wide and/or invert gate 49 TAALS 242 Quadtuple bus transceiver 21% 74F 258 Quad 2 Input muitiplexe 175
124 Quadop smp ' saessare B8 7474 Dual 6 iip tiop 76 TALSAS  Qundanicbeb transapiver 4&18 74F280 9 bit parity generatorichecker 219
120 Qued comparator 395 7475 4bitbistable latch .. By TAALS244  Octaibutter iine drive/rec. 219 74F283  4bitdinary full sdder ars
148 Quadop amp .. ....8%0 7476 Dual JK masterisiave flip flop . .69 74ALS245  Octal Dus transcelver 245 74F209  Shitstorereg 3/S 1390
00 Genersi purposeop amp .. ......... .4.10 7488 4bit magnitude comparator . : T4ALS251  Oata seleclorimultiplexer ... . 23 74F350  4bH shiter .. 399
3014 Genenai purposeop amp ... ....... 50 1488 Quad2 input exclusive of gate .75 G A T I e e 74F352  Dual4 input multiplexer . 175
205 Voltage reguletor ... 115 7489 64l readiwrite memories . TS hr O 8 setaclodmul lblanaliy iag2.0) 74F353  Oual4 inpul muttiplexer 175
208 Improved volhnlcomplulov ¥ 1.50 7490 Decads counter S TS50 uad dala selsclodmultiplexer 237 74F373 Octal transparent talch ‘<38
LS273  Octal D type ftip flop 235 s
07 Opamp ... .80 7491 8bit shift registec ar 74ALS 290 8 bit bidrectiona) universal shity 74F374 Octal dual fip flop 435
208 Super bets op amp. .15 7492 Divide by 12 counter & g o & 74F378  Parallel Grogister 265
209 + 5V raquiator . 189 7493 4bitbinary counter .83 A5 Tt e 5 74F379  Quadparallel register 239
310 Vottage foliower 338 7495 A bit right shifuieft shift register .. soloclormUiiTo{eters 119 74F381  4DUALY ... 599
m Voltage compatator. . . 150 7496 BSbit shift regisier 95 F4ALS353 Dual 4 line to 1 line T4F 382 4DILALY 619
n?y 31eminal adjustable reguiator 129 7497 Synchronous rate multipiler 278 selector/multiplexer 119
318 Precision high speed op amp . 145 74104 Gated JK master/siave flip/fiop 145 74ALS373 Octal Ot ,::chc 2,45
e High speed du: compamm 1.89 74105 Gated JK masteraiave (iipitiop . ... ... 145 74ALS 374 Ocmm;: thp fiop 245
) 3A + 5V regulator. 519 14107 Dual JK flip tiops with clear 18 74ALS665  Qclalbuffer withd state output 248 Prices and Specitications subject to
24 Quad op amp 48 14100 Oual JK edge triggeredFiF ;75 T4ALS466  Octal butfer with 3 stale change withaut natice
7 terminsl n.gnmuwull‘cr 75 740120 Dual putse Sync. P 219 Invertad output 245 '
% Quad comparator. . .. 55 a2 Monostable multivibrator . . 1%




High quality AMP

8Pin 10¢ 20Pin
14 Pin 18¢ 24Pin
B PiIn 24¢ 28Pin
18Pin 24 40 Pin

Wire Wrap sockets (RN)
8Pin

14 Pin
16 Pin
18 Pin
20Pin
24 Pin
28 Pin
40 Pin

High Quality AMP
16 Pin
24Pin
28PIn
40 Pin

SOCKETS

IC Soldertail
Sockets (Double Wipe Action)

Quantity biscounts Avallable

Note: we also carry a cheaper brand of
solder tall sockets st only 1 cent per pin.

AMP ZIF Loel( Sockets

e
52e

1BM Style Case

iIBM Compatible

Power Supplies
CSA Approved

130W . -$129.00
150W ......$139.00

200W ......$199.00

Flip-Top, 8 Siot

With 150W Power Supply

Maxiswitch ..

Has Keytronics 5150...........
s1ae Keytronics 5151 (Enchanced). . . .

IBM Compatible Keyboards

sieisa s 5913500
... $135.00
. $249.00

MISCELLANEOQOUS
SPECIALS

12 pos. Dip Switch
Apple Video Jacks . . ..
8502 Powerconn.male ............ 0.45
Transistors
2N4856. . ......... R S WA S $0.35
R R P e R AT 0.35
MBSVST aaiana 308 stb vty s sasninn 35 0.40
Regulators
78L05

MISCELLANEROUS PARTS

0825 solder Tail Male

DB25 Solder Tail Female

0B25 Right Angle PCB Mount Mnle

DB25 Right Anglo PCB Mount Female X
DB25 Flat Ribbon Cable 1DC crimp type Male . ..
DB25 Fiat Ribbon Cable |DC crimp type Female
DB Metaltized Sheil

DB 15 Solder Tall Male

0B15 Solder Tail Female o

DB15 Right Angle PCB Mount Male

DB15 Right Angle PCB Mount Femals. .
DB15 Ftat Ribbon Cable IDC crimp type Male
DB15 Fiat Ribbon Cable 1DC crimp lype Female
0B 15 Metailized Shell

DB9 Soider Tail Male

DB Solder Tale Female

DB Right Angle PCB Mount Male

DB Right Angle PC8 Mount Female.

DB9 Flat Ribbon Cable IDC crimp type Malea .
DBS Fiat Ribbon Cable 1DC crimp type Female
DB Metaliized Shell

{Centronics Paraliel Printer Connectur)

36 Contacts Plug (IDC} Flat Ridbon Crimp Type
Male

36 Contacts Socke! {IDC} Ftat Ribbon Crimp Type

Female $9.95
38 Contacts Chassis Mount femate 38.95
36 Contacts Solder Cable Male 58.85
36 Metal Shell (for solder male) $2.95

DB Connector Serles (D

....30.99
..$0.99

Delta Rlbbon COI\I‘IQCtOI‘S

Quantity Discounts Available

Flat Cable Card Edge Connectors
(Disk Drive Connectors)

50 Pin Edge Connector (8 Drive) $5.95
40 Pin Edge connector $4.95
34 Pin Edge Connector (5% ) $5.85
20 Pin Edge Connector {Mard Drive) $4.79

Capacitors

JuF 50V Bypass .............10¢

Monollthic

100 of the above . .. .. .. .$8.95
TANTALUM Cl’ltl‘l’ﬁl‘
0 1uF 35V 6 8uF 25v $ A5
0 15uF 25V S .2& 6 8uF IS5V 3 58
0 22uF 35V $ 26 10uF 25V $ .58
033uF 35V $ .26 10uF 35V $ .8
0.47uF 35V 826 15uF 25V $ 95
088uF 35V $ .28 15uF 35v $1.7%
1.0uF 35v $.27  220F 25v $1.30
1 5uF 35V $27  220F 35V $2.25
2. 2uF 25V $.25 33uF 25V $1.95
2. 2uF 35V $ .30 33uF ISV $2.49
3.3uF 25v $ .35 4TuF 0V $1.28
3.3uF 35V $ 40  470F 25V s$2.70
4. 70F 25V $ .40  470F 35V $3.09
4 TuF ISV $ .50 68uf 10V $1.90
6 8uF 16V $ 40 BBUF 25V s2.7%

Other Yalues Avalleble on Aequest.
Ceramic
Ceramic Disc. Large Selection of Valiues

All 10 Cents each.

Note, when ordering these, specity what
voltage you require. Mosts are avaliable In
50V and 100V.

Good In-Store Stock of Electrolytic
Capacitors

Special Quantity Discounts
Avallable.

Card Sdge PC Mount Connectors

50 Pin Connectar (used on Apple Comps) $2.45
82 Pin Connector (used on BM Comps) $2.45
62 Pin High Quality Economy $1.85
5100 Connector {S-100, Z-80 Systems) $4.95
DIP Switches
4-position $1.30
6-position $1.85
8-position 78
10-posstion $1.85
Two Row Right Angle
Header Stiips (Male)
40 Pin 20x2 $3.40
34 Pin 17x2 $2.80
26Pin 1x2 .. $0.49
20 Pin 10x2 $1.95
16 Pin 8x2 $1.40
10 Pin 5x2 $0.85
TWo Row Straight Hecder
serips (Male)
50 Pin 2522 33.90
40 Pin20 Pin 10x2 $1.95
16 Pin 8x2 $1.40
10 Pin 5x2 $0.95

Remale Header Btrips
(Flat Ribbon Crimp Type Socket Con-
necton

50 Pin Female Heades 25x2 $4.99
40 Pin Female Header 20x2 $4.35
34 Pin Female Header 17x2 $0.99
26 Pin Femate Header 13x2 32.95
20 Pin Female Hoader 10x2 $1.89
16 Pin Female Header 8x2 $1.9%

Two Position Femals Jumpera
{Shums) 20 cents each

DEVICE, TYTRANSISTORS
2NB9T .8 .50 [ 2N3I91A § A4S | INITTI .. .$299 | 2NA3IQ .. S 46 INSTTI . $ .75 |MPSAZ0 . .3 .30 | TIP49 $1.20
2N2219A  § .60 | 2N339a 80 | NIBI9 5 .85 2N4400 . . $ .28 | INS772 .3 .37 |MPSASS . 8 48 |TIP1I5  § 98
22214 3 .40 | 2N3OI8 :‘.33 NIB20 .. 5 8BS 2N4w; :.zs 2N6028 S 45| MPSUST . S78|TIP122  $1.60
2N2222A 3 .50 | 2N3440 .. $1.10 | 2N3904 . .$ 19 | 2Na40 .25 | MJB02 . $4.50 | MPSUSE . .8 .99 | TIP125  $1.00
2N2270 .8 50 | 2N3442 . 8225 | 2N305 .. .§ .25 | 2N4403 . .$ .26 | MJ2955 . 516 | PN2222A .8 39 | TiPtaz  s295
2N2369A . § .50 [ Z2N3566 . .§ .78 | ZNJ06 .. .§ .78 | 2NA4TE . $1.40 | MJa502  $550 [ IP29C . 8 .70 |TIPvas  $298
2N2646  §1.42 [ IN3S68 3 .78 | IN4062  .§ .68 | 2Ne1SI 8422 | MIEJ4O  $250| TIP3OC . .3 .70 [TIP29s5  s1.es
2N2006 . $ 49 [ 2N3638A .8 .78 | N4112 .. .28 | 2N4B56 . $1.39 | MJEBC2 . $4.95| TIPIIC . .$ .70 | TIP0SS  $1.50
2N290TA . § 52 | 2NJBA2 S 78| 2N4123 . § 20| 2N4BS1 3 .85 | MPF102 3 85| T1P32C .. $1.10
2N3083 70 [IN3843 .8 .78 | 2N4124 . .3 S0 [2N5245 .. S .75 | MPSE515. S .42 | TIPI3C .. .$1.60
2N3055 . $9.80 | 2N3B45 .. 8 78| 2N420B ... .87 | 2N5400 3 .27 | MPSAOS . $ 35| TIPI4C . $1.65
2N3117 . $1.50 | 2N3703 . 8 .28 | 2N4222 . .$1.99 | IN5457 .8 .67 [ MPSAII | § 35| NiP3SC . s310
IN3227 . 3418 [2N3704  § 31| IN248 . $ .85 | 2NS485 S 57 [ mpsata .3 35| TIPAIC . $1.45
283250 . 8 .70 | 2N3705 .8 .29 | 2N4250 .. .8 70 | 2N5770 . -8 a9 | MPSAtE . 3 .36 ] TIPa2C .. 5190
SCR's
Héat Sinks 2NS084. . .
10220 30.39 2N8337
1o M Tici060.
LEDS TIC116D.
Large LEDs TIC126D. .......
T-1 34 (Normal Size) o 4N33. . $ .88
Rea (General purpose) $ 025 MOC3011 $1.75
“Green (Generat putpose) $ 039
Yellow {Genersl Purpose} $ 030 TRIACS MOC3031. ....... $2.25
Red (Extra Bright) $ 0.59
Green (Extra Bright). s0ss 1102080
Yellow (Exira Bright) $ 068 T'gg;:g e
Tl AR I[P
Small LEDsS (7-3/8) TIC2830 ... $4.25 TIL313 cn wsenms $1.95
Red 550 TIL3N2E; v e $1.95
Green $ 035 RBG- 1000 $5.99
Yellow $ 038
R LEDS 73 cents each Voitage Regulators
POSITIVE
806 + SVIA .. TBHGASC AdjusiSA ... 147
sar Groph Display TBLOS 4 SV 1A 78540 Switching fegulater 384
2 ¥ K TBHOS + SVSA
AT ket B el NEGATVE: =
(Great for Digital Signs) 7808 + 6V 1A TOLOSSV. 1A | 5
TBIZ 4 12VIA .. 7906 8V 1A .. 85
TBLIZ 4 12VIA .. TS TOIZAVIA . 88
Rectifier Diodes 7BH12 4 12VSA . ..1096 TNV IA L %
1N4D0Y 50V 1A % .07 TBIS 4 15VIA | 9% THSISVIA . %
1N4004 400V 1A $.08 TBU 4 UVIA .. W 73GUIC Adjust. 1A -85
1N4007 1000V 14 $.11 TBGUIC Adjust. 1A .. 180 TIHGASC Adjust SA 1799
1N5403 300V 3A $ 40
1N5404 400V 3A s “
1N5406 BOOV JA $ 60 cnv AL'
32.768KHZ .. . .$1.15 4024MHZ .. . $2.99
100MHZ ... .. $6.95 12.00MHZ ... . $0.99
Switching and Signoal Diodes 1.8432MHZ . . .$3.99 1400MHZ ... $2.99
1N3aA s .19 200MHZ ... ..$2.50 14.318MHZ . . .$2.19
N9 [ 2.45TMHZ -$3.75  18.00MHZ ..  .$1.99
::ﬂ:ﬁ ;-g 3.5TMHZ . 18.00MHZ .. . .$2.29
) 4.00MHZ .. 18.432MHZ . = $1.99
S.00MHZ .. 20.00MHZ .. . .$2.15
1 Wsll. Al Valuas 25 cents each. S017MHZ ... .83 17.43MHZ .. . $0.99
Vollages Avaitable: 5.088MHZ ... .$1.95 22118MHMZ . $2.99
39,43.47,51.56,62.75.8.2.94. 10,12, 13, 15,16, 18, 8.00MHZ .. ... $1.985  4BOOMHZ .. $3.99

20,22 24.27,30 3336

10.00MHZ .. ..$1.95

Switches

Momenlary push-bulton switches ..
Momentary oush-button swilches SPOT
On-Oft Switch. SPDT

Parts for 'W!m

Small Speakers ... .................... $1.84
600 ohm to 800 ohm (1.1) isolation
transtormers. -$9.95
Relay for your modem (HE721A0500)5V ..84.99
DAA 1812 for Modem {Contains Bullt-in
Transtormer, relay and sutge protector . . .$39.00

wWire Wrap Wire. All Colours

(30 gouge)

a1 ... $2.50
ot $5.00
1001, 38.95
Wire W'!p 1unwrap TOOII 5|ﬂp TOOI $18.2%
Wire Wrap Gun and 8it $63.00
IC Extractor .. . 3390
IC Insertion Tool $18.85
High Duslity 24-40 Pin Extractor. . .$23.80

Trim

PG MOUNT MULTITURN TAIMPOTS

RESISTANG

0 m 10K 200K

» w20k 500K

£y b3 50K ™

100 5K 100K ™ $1 _65 ea.
200

Pots

TRIMPOTS

RESISTANCE

[ W00 SOX 100K [
2% 2500 »u 250K 2 5M

000  S0X  500%

500
OPEN CASE  35¢ ENCLOSEDCASE 85¢

Resistors
We carry a full range of 1/4 Watt, 5%
resistors...5 cents each.

SiPS SPECIAL
7k x 8,3.3k x 8,47k x 6, 10k x 8,
10k.x 10,33k x 10 Qnly 19¢ each

SIP Resistor Networks

Part #
6-1.XXX 6
81:XXX 8

10-1.-XXX 10

Pins Common

Pin # m

1 0.39

1 0.44 XXX =Vatue
1 0.59




Toronto Store: (416) 9218941, Ottawa Store (6173} 2303000

Multifiex Products

Muitiflex Economy
Video Dispilay
Terminal

Now available from MULTIFLEX is an
economy video display terminal. Original-
ly designed as a low cost access unit for
our mail-ordering and bulletin board
system, this terminal is a semi-intelliqent
system which is controlled by a ZB0A
microprocessor and a 6845 CRT controtler
chip. The keyboard is fully ASCI! encoded
and the character generator contains the
full 128-character set as well as a
128-character alternate set both of which
are in the 5x7 dot matrix format. The
screen displdy is 80 characters by 24 lines
if the unit is hooked to an external
monitor. (Monitor not included). There are
3 software selectable attributes (dim,
reverse video, and alternate character set)
which can be chosen one at a time for the
whole screen. The attribute can then be
switched on and off for each individual
character. A 2K buffer is provided for nor-
mal operation. However when the optional
6K memory upgrade is purchased, 4
screen pages can be loaded from the host
- machine, edited, locally, and then
- downioaded back to the host again saving
on connect time and phone line bills. Also
included are 2 RS232 ports: one for a
modem and one so that a printer can be
attached to the terminail. The baud rates
on these ports are software program-
mable and can range from 110 to 9600
baud. With all these features, you would ex-
pect to pay a lot for this system, but ail this
is available to you, complete with an attrac-
tive case, for an extremely low price.

A&T board with keyboard
(as picture top right) with
one R$232 and 2K buffer

$139.00

Terminal Complete: Tested and
90 days warranty with 2 Rs232
ports, 2K buffer case and power

supply (Hydro approved)
$199.00

UOFT

6809 Single Board
computer

The 6809 Single Board Computer, design-
ed at the University of Toronto and
distributed exclusively by EXCELTRONIX,
is a compact hardware unit which was
designed originally as a tab board for
teaching students about microprocessor
systems. Its many features, however,
make it an ideal unit for stand-alone con-
trol applications or software development
systems as well.

The system is designed around the
Motorola MC6809 microprocessor. This is
an 8-bit processor with full 16-bit internal
architecture, 2 index reglsters, 2 stack
polnters, 2 8-bit or 1 16-bit accumulators, a
direct page register and a wide range of
addressing modes, including a program-
counter-relative mode. This mode allows
the user to write completely position in-
dependent software, important in
systems software development.

There is provision for up to 48K bytes
of dynamic RAM on-board. The refreshing
of this RAM is controlled by an 8202
Dynamic RAM Controller. This chip allows
for completely transparant refreshing of
the RAM (ie. no wait states to slow the
system down). There is also provision for
up to 12K of EPROM using 2532 chips.

There are 4 complete I/O circuits built
onto the board. 2 of them are serial
(RS232); one is used for a terminai (which
is required for use of the board with the
supplied monitor software), and the other
one is user defineable, but it is set up to

Limited quantities.

6809 Board

Muitiflex Terminal

communicate with either a modem or a
printer, Also on-board are 2 6522 VIA
chips. These provide 2 parallel ports per
chip along with 2 16-bit timer/counters.
One of the parallel ports and one of the
timers are use by the monitor software to
provide a cassette interface (which
operates at 300 baud). The second parallel
port on that chip is wired into a connector
which is Ideal for interfacing a parallel
printer or keyboard. The 2nd VIA is not us-
ed at all and is completely free for the
user. For further expansion of the system,
a fully buffered version of the CPU signals
(data, address, contro! lines and a signal
indicating whether or not the current ad-
dress Is located on the board) is available
at a cable connector.

The software provided with the
system is in a 2532 EPROM and allows the
user to: test the memory; dump blocks of
memory; examine and modify single
memory locations; read or write from the
cassette port; set and examine break-
points; single step and/or execute
machine language programs and set and
examine the processor registers. All this
is accomplished through a 9600-baud ter-
minal interface (one of the serial ports)
Included is a full screen editor/fassembier
which allows the user to work in 6809
assembly language rather than machine
language. All this makes this board an
ideal trainer, control unit or software
development unit for just about anyone.

Includes U of T course documentation

A&T with 48K
$199.00



8088 Board with Built-in

Modem: $49.95!

This could be the biggest
bargain of all times.
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The main board shown can be used in many dffierent ways.
Made recently by one of the Canada's leading electronics
companies, this board utilizes some of the most current
technology and parts.

Use your imagination, software and hardware to make
this board into many Interesting projects. The board is capable
of colour graphics and was orlginally designed as a terminal
for home-ordering system and has many of the facilities
similar to the Telidon terminals in use In shopping malls,
hotels etc.

This magnificent board features an 8088 CPU, 6545 CRT
Controller, 150/1200 Baud auto-dlal, dlrectconnect modem,
serlal ports, RF Modulator (Ch.3) for 40 characters, EPROMs,
84K Video RAM, 16K RAM and 64K of EPROM for the pro-
cessor.

All you need Is power supply with 5V at 2A, plus/minus
12V at 0.05A. The current value of the parts alone on this board
Is In excess of $300!

A. The Board itself with the original software, schematics,

memory map and block dlagram: . ... ................ $49.95
B. Membrane KeyboardKit . ... ... .................. $19.85
C. Plastic Case tohouse the mainboard.............. $ 8.85

Items A,BandCasapackage .................... $74.95

with board which provides you with +5V at 1.2A and + 12V at 350mA and .5A

(low current) fully regulated, Brand new.

Panasonic Printer

Mechanism
Thermal type, open
frame brand new

IBM Compatible
Keyboard
Oopen Frames

“AEBHORNNNSEDE N -
~ SOHNOEEEEANEY




yExceltronix

Computers and
Components Inc.

We also accept phone orders: (416) 673-5111 Check our
advertisements monthly in Electronics Today and Computing Now!
Magazines. Long distance (orders only) 1-800-387-6995

ORDER FORM

Mail Orders to Exceltronix,
6315 Kestrel Road
Mississauga, Ontario L5T 154

All non-certified cheques will be held for 10 working days for clearance before
orders are shipped. Ontario residents must add PST unless proper exemption cer-
titicates are supplied with order. Al prices and specitications subject to change
without notice. No return accepted without prior written consent of Shipping Dept.
manager. A 15% restocking charge will be applied to all returned items. Returns
wlll be refused unless prior written RMAR (approval) is obtained from the mail order
manager. AMA# must appear on package.

Name Address
City Prov Postal Code Date
Phone No. Home: Phone No. Business:
Purchase Order No.
: Total
ary Description Price Each Price

We can now accept purchase orders using the Envoy 100 system.

Total Minimum ($10.00)

Shipping
{Min. $7 — see below)*

Ont. Res. add 7% PST

Mississauga - MULTIFLEX.A, Ottawa - MULTIFLEX.B,
Toronto - MULTIFLEX.C. Adjustments

Total

*Shipping: Minimum $5 which includes handling and insurance. Items are shipped UPS or other suitable carrier. Shipping is
dependent on weight and destination, if you are unsure contact our Mail Order Department.

Payment: = Cheque [J Money Order [J Credit Card. Do NOT send cash.

— Visa [J MasterCard [J American Express [} Diner's Club

CandINON 2 aie o b hd S a4 e s A IS A EXPIYIDAYE & coppscariomon e reimimm me i SIONANWIEL s.x st s 3o nads HECATE A0 S aas 5
All prices are in Canadian funds, FST included Please feel free to photocopy this order form




Populated Socketed Bare
300 Baud Modem.Complete ............................. $79.00 {no EPROMs (all but ICs) PC Board
RCBIONIY, iic e Sttt s esieae: v »an aliies $ 9.95 where appli-
Floppy Controllerfor2 floppies........................... $49.00 622’:42';0088ng cable)
PEBIORIY 55 izt se v is et ney © oAy $ 9.95 requires Saturn soft-
512K RAM Card with§512KRAM . ................ .. ... $199.00 ware $75.00 $29.00 —_
with128KRAM ... ... ................ $149.00
SOCkBted'onIY! . s spraeisire s mtsians o ssasy $29.00 EPColmni G ol Lo L $19.00
PEBONNY 5k 55 v et s AR A AR DA 4 R $15.00 Intelligent Printer
Card (iP1) $19.00 $14.00 -
Quanta Board. Serial Card $19.00 $14.00 —_
includes one parallel and two serial ports and games port .. ..$99.99 Apple Compatible
PCB oDl st s i s 5 Ko iEhoas 2 TS Tk $ 9.95 Modem. 300 Baud $69.00 $39.00 $19.00
Economy Modem $19.95 = —
Penta RAM Cards 280 Card $29.00 $19.00 $ 3.99
Socketed but no chips, holds up to 512K, Serial and Parallet 16K RAM Card $29.00 - -
Ports, Real Time Clock/Calendar, Games Port .............. $39.00 = .
PCBONIY ..o $19.00 125K Riga Caid TR
Multiflex EPROM
All Cards supplied with schematics " Programmer $89.00 — -
Cable to use Apple It + or lle disk drives with lic. . $3.99

Printers From $99!
Demos and usad printers in work-
ing condltion. No warranty.

Gemlini 10X ....$99.00 to $149.00
GemlniSG10........... $199.00
Geminl Power Type
{(DalsyWheel) .......... $399.00
GeminiRadIx .......... $499.00
Plus other models
Geminl Printer Parts
Ribbons ................ $ 4.50
PlattenKnob ... ......... $ 5.00
Line Feed Motor . ........ $35.00
TractorMotor ........... $35.00
Plasticcover ............ $15.00
TractorUnit ............. $49.00
Paper Separator ......... $ 5.00

280 - $100 CPM Items

$100 CPU with 64K RAM . .$75.00
$100 Floppy Controller ...$75.00
S100VideoBoard .. ...... $75.00
$100 Backplane ......... $ 9.00
$100 ProtoBoards ....... $12.00
Cables

IBM type parallel printer cable, 6 ft.

............................. $ 9.95

IBM type serial cable RS232C, 6ft. $13.95
Other lengths available - please call.

Even better prices may
apply for large quantities
on all items. Please cali.

MEMORY AND PARTS

Untouchable Prices!
Guaranteed Prime Stock
Call for large quantity prices.

Dynamic RAMs

4116 1x16K (150NS) .. ............ $ 0.75
4164 1x64k(150ns) .. ............ $ 249
4164’s (150ns). Setof 9. . ......... $21.95
41256 1x256k (150ns) ............ $ 4.99
41256 (150ns). Setof 9 . ... ....... $44.75
Static RAM

6514 4x1k CMOS450ns ... ....... $ 075
61168x2k150nNs ................ $ 3.99
2016:8X2K ASONS s & idi s5esici o vviial i <05 $ 3.75
6264 8x8k150ns ................ $ 6.95
EPROMS

2716450ns8x2K ................ $ 5.50
2716 300NSIBX2IG: 5 wvasiiivwams!ssiiatiaiasnis $ 6.50
2732450ns8x4K .. .............. $ 4.99
20322508 BXAK; 4 7eawesicssmins R pars $ 4.99
2764300ns8x8k ................ $ 595
27128350ns8x16K . ............. $ 6.95

Commonly used parts for your
IBM-compatible (8088) systems
and peripherals.

Only prime quality parts sold.

Quantity Discounts Available.

BOBBICPU woaiimwn euis rebiers inatiluaita $10.99
8087 Math Processor ........... $219.00
8237A-5Prog. DMACHtd. ......... $8.90
8250.SeriallPort. 555 ke suesaiv o vi $ 995
8253A-5 Prog. Interval timer ....... $5.98
B255A:5IP. LA~ ee v wermsisvan D $4.89
8259A Prog. Interrupt Cntrl. ... ... .. $4.95
8284A ADC clock gen &driver. . .. .. $4.75
8288 BusController . ............. $4.95
8272 Floppy Disk Controller ....... $6.95

NEC 765 Floppy Disk Controller

(equivalentto8272) .............. $8.95
BOBBICPU it n saiwinzase: staseiote:in $13.50
Set of 8088, 8255A-5, 8237A-5, 8288, 8284,

8253A-5 and B2D9NA; i avisracanars 5 whiize s 343.95
100ns delayline ................. $4.95
7ns delay liNe: o am i soiawsais e s $12.45
62 pin edge con (high quality) . ..... $1.79
SiPINEDINCONN: 5 i+ aivdiaiss s isinss $ 99
POWET CONMy.wiwm wmpn. s 55109 ¥56 .6 w08 $1.25
Dipswitch8pos ................. $1.75
47kx6sip ... $ .39
4. TKX BIPINISIPl warvazins ivmavi's swaivias $ 4
8.2k or 10k 16 pin Resistor

O NEIWOTK sy s il s wnits S8t $ .99
3Bohmx8network .............. $ .99
Smallspeaker................... $1.99
.1 uf 50V high quality bypass

(-1 oT: [of] {o] - I B $ 0.09
THMCAD; w4 i fiie st ook ire s vas i $ 99
34 pincardedgecon.............. $5.85
tor your floppy controller

TALS322A. i siwisiiimsivaniains pin g ls s $3.99
TALSB29. .. ... .. $3.30
TALSBIT0 i o ibaiess s a0 $1.45
S 28015 5757 n srdsmim 6 e deomieimie epinmas e 0 $2.89
TALS12D s vinsammssis s iin awviae $ 0.49
TS5 euviins Siaseesian At waams $1.25
TALS28Y, ¢ e misumacianiin AW e T B $0.89
TAL:S245 gsis s s piiEnes mabron st g $0.99
74LS273 .. . e $0.99
TOATT a7 o DS S s e e $1.19
Parts for Apple Compatibles
B502CPU . .......ciiiiiiiian $ 2,99
6845 CRT controller . ............ $ 499
68A45 CRT controller............ $ 4.99
Z80ACPUMMHZ) . .............. $ 395

We now carry a wide selection of 80286
parts at most competitive prices.




Continued from page 28 Cambridge 520 L/C Meter
¥ =S capacitance and still get stable, apparently
DRIVE HI ~-Q @C— believable, but wrong readings. The user
SENSE HI gl has to check the L/C pushbutton before
“TEST JIG. SR

How It Works
The basic idea is simple enough. The
DRIVE LO known level from a sinewave oscillator is

SENSE LO =

SHIELD <——

Fig. 1. The 4-wire hookup minimizes the effect of the test leads on the measurement.

__/\/\/\_

— WU —

Fig. 2. The impedance models used by the meter: a capacitor (top) and an inductor (bottom).

ponents that contribute to error, the
response will consist of two parts. One is
the in-phase part, proportional to the real
or resistive portion of the impedance. The
other is 90 degrees out of phase with the
drive and consists of the reactive or true
value of the component under test. A pure
capacitor or pure inductor would obvious-
ly appear as a pure reactance, but these
components exist only in textbooks. Real
hardware suffers resistive losses, if only
very small ones, and the ratio of resistive
ohms to reactive ohms gives the D figure
of merit: the lower the better. Film
capacitors approach the ideal, with D
values at or approaching zero; elec-
trolytics are typically 0.05. I tried various
small inductors, from 100uH RF chokes
to 1H ferrite core types, and found the D
values within the range of 2 to 4. The
meter will measure D up to 20.

The Comparators

If you’re selecting capacitors for a par-
ticular function, or if you test and sort in-
coming batches, the comparator section is
ideal. The comparators are activated with
the Range Hold button, which also speeds

Electronics Today December 1986

up response, and the upper limit, lower
limit and D limit are dialed in using the
display and the ten-turn pots. Three green
LEDs let you know that the component
tested is within the specified limits; they
turn bright red if the limit is missed by
plus or minus one count. It was really
remarkable to see just how precise the
Cambridge comparator circuit really is: I
set the limits to 1555 and 1557uF and
measured a capacitor that I had previously
determined at 1556. Both LEDs glowed
green, but even the heat from my hand
made the upper LED flicker to red as the
capacitor value drifted. Now that’s tight.
Incidentally, you might point out that
the hum fields and capacitance of my
hand could also affect the reading, and so
theycould. However, the 520 uses a four-
wire shielded test lead, with sensing leads
brought right out to the lead tips. There’s
no noticeable flickering of the display
from external interference, though I sup-
pose body capacitance might affect the
reading of very low value capacitors.
One caution, echoing the one in the
manual: it’s possible to set the meter in
the inductance mode and then measure

applied to the component under test and
the output read on a meter calibrated to
display in the desired units. The first catch
is that a single frequency used to measure
over an eight decade range will be micro-
scopic at one end and enormous at the
other. The Cambridge solves this problem
by using two frequencies, 120Hz and
1kHz. The oscillator, which is a Wien
bridge with FET stabilization, is auto-
matically stepped to the appropriate fre-
quency by the autoranging circuitry.

When the L mode is selected, the out-
put is converted to a sinusoidal current
source (80mA to 0.6uA depending on
range) and the voltage response of the
component is measured. With capacitors,
the output amp is run as a voltage source
(800mYV to 60mV depending on range) and
the component current is measured.

As mentioned above, the impedance of
a device under test consists of two parts,
the real and the reactive, 90 degrees out of
phase. The model for a capacitor is taken
as a parallel RC circuit, and for inductors
a series RL circuit is used.

The drive signal and the device output
are applied to the inputs of a quadrature
(90-degree) detector. If the signals are not
exactly 90 degrees out of phase, indicating
a non-zero loss factor (D), an electronic
attenuator adds some of the inverted drive
signal to the device signal. This has the ef-
fect of cancelling out the real part of the
impedance, leaving only the value of the
reactance. The attenuator control signal is
proportional to D and is sent to the DVM
for display.

Lastly...

While the 520 doesn’t measure resistance,
and doesn’t have outputs or interfaces, its
features compare favorably to many in-
struments costing much more. Its ac-
curacy and fast operation make it close to
the ideal for testbench and production line
work, and the manual is first-rate, con-
taining as it does an operating guide,
drawings, schematics and circuit descrip-
tions. It is presently available in Canada
for $1925 from Duncan Instruments, 121
Milvan Drive, Toronto, Ontario M9L
1Z8, (416) 742-4448. [ ]
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INCLUOES HARD OIS

Runs Appie + 1M « Ccm-wn Algu et

CRT MONITORS FOR ALL APPLICATIONS
R High Resolution
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ORION

ORION DISKETTES

100% ERROR FREE & LIFETIME WARRANTY
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Turbo PC/XT

100% IBM™
inc!udu

cthers

ORION 5XT

with 640K mother board TuRSo

$799

Compatible gmec

8 Expenson Siois + One 360K 0S/0D

250K Memory «
Ovtk Drive + 150W Pomeer Supply » Ovsc Coniraller Card
+ Chowce of Colour or Monochrome Cad « Wil run 1.2.3
Flgnt Simutaior Basa 1 T Super Cake. ¥is Calc and

100% 1BM™ Compatible

b Hnl TTTRIMA T

THE BEST SYSTEM FOR

with 640K mother board

C — System inchudes
THE BEST PRICE < D00 e e controte
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COMPLETE AT SYSTEM:
Ot Bowedd A 80780 G PU 10287 Ootaonsl 8 1600

MO8 COA 1 7un Oda Ohie. 1o O Comteones
Pruntes 3 Sensl POt 197 well Powes Suooky, $160
Heoytom

Ciock Cand...
« 1F18 Serial & Clock Card

« XT Compatibie Mother Board OK

‘om N AT ! IBM Compatible Boards
O 5 S1 995 00 o 1F02 348 K uunwauo&(‘we LA, ONLY 81295 =
1500 304K RAM Ver 11 378,
o bat momary + 1703 512K RAM Verit OK .. 6502 Boards
p-rr —;::.,"""" vy eh « 1705 Color Graphic. s110il  [ausereicve Srie
Koyimard » Game et oy * 1F08 Monochrome e P
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Hires Monitor ... . #149. | | « 1F13 Game L8+ s et
» 1F14 Fioppy Drive Controlier 4 Cable ' oy
> IF1S Glock, APPLE 8 Compatite 173 08
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AT COMPONENTS:

AT u0IEmROMNDS
i 80280 G 0297 Dol § 1ot
A 2 u-- sm. Gredae i

HOT NEW ttamoré’é

Buikt In Festures

ASSEMBLED 438.00
18 K MEMORY *38.00
TIMEX PRINTER *78.00

ALL SOFTWARE 3,80 10 *8.78 o0

=" $749

<CPM o s regrien v 1o ren s of Dt Resesech, Ine
Appie. Acpie 11 +. Appia Hle, Appie Tic we egrite:od 11adrmarks of Appi Compucr. Inc
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* Expansion Siot (Apge @ Casds) * Jaystiek $'21.98
OME FULL YEAR WARANTY oy mg Control & Ea Jack o LCO Oveplay Ccot
LOOKS LKE A /70 « Numeric Key Pad & 10 Funct. Keys * Battery Pack Calt

. L /8, o Switchable 10 Oivorah Keyboand Compyters are only @ part of our
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Backdrop & Text instruction books, Complete

rrca le Resokution S60H x 384V llne ot Integrated Circubls,

Tubes, Switches, Audio Equip-
m'nL smnen In fact atmost
P oo ol e oo O 00l yOu To-
S S ot o COMME C-ts mlu [ nnnhnp'oiod o 10 get
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ing al ORION
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For Your Information

Continued from page 8

Thumbwheel Switch

The next time you’re looking for a
thumbwheel switch consider the
new EECO 16-position series 6000
thumbwheel switch.

The 6000 series switches offer a
completely sealed contact area that
is impervious to the entry of
foreign material from dirty in-
dustrial environments and to water
condensation from high humidity
environments,

Available in hexidecimal true
and complement codes, the swit-
ches come in a variety of config-
urations such as printed circuit
board, wire loop or cable termina-
tions. Eight, ten and 12 position
binary codes are also available.
For more information about the
6000 series of thumbwheel switches
contact: EECO Inc., Sales Ad-
ministration Department, P.O.
Box 659, Santa Ana, CA
92702-0659.
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COMPUTER

PRRTS LALORE
316 College St.

Toronto, Ontario M5T 1S3

Toll Free Orders Only

inc. 1-800-387-1385

(416) 928-2161

MAIL ORDERS: We accept VISA; MC; AMEX;
credit cards. Money orders, cheques (2 week
wait) are also OK. Minimum packing and
handling fee $5.00 or 5%, whichever is
larger. The only COD we use is via CANPAR
(Add $4.00 COD fee) or motor freight. We do
not use postal COD at all. All Ont. res. add
7%. All prices are subject to change without
notice. Returns are subject to a 20% restock-

ing charge.

COMPATIBLE
KEYBOARDS

{A) 5150 Slyle, 83 keys, sid IBM layou!, uses
long lasllng CHERRY keyswilches, 100% IBM
$90.00
(B) 5151 Style,105 keys with numeric and cu-
rsor control pad CHERRY KSW. 100% IBM
compatible.... 99.00
{C) 5160 Slyle XT/AT Autoswitch,83 keys,s
LED staius nrny CHERRY KSW, 100% XT/AT
compalibte... ...$149.95
(D) 5161 Slyle XTIAT Autoswitch, 105 keys
with numeric and cursor pad, LED status arr-
ay, 100% XT/AT compalible............$179.95
(E) AES DATA, A surplus ASCI! keyboard with
serial and paraliel output, open frame, wilh afl
data snd hook-up plans, APPLE 0K....$24.95
(F) APPLE !+, Basic macro keyboard, for all
real and clone APPLES, specify wih/not the
numeric keypad..........coinnn.$69.95
(G} APPLE I+ Detached keyboard, In stand-
alone case for custom uses.. -.$149.95
"H} APPLE lie(FOY, 2001) KB. ...$69.95
1) APPLE Nle (FOX2001) Detached KB.$99.95

MIDI STUFF

STANDARD 6850 APPLE I/F
BARE PCB AND DATA...$16.00
NIRED AND TESTED.....$69.00

ADVANCED MIDI INTERFACE
FOR APPLE WITH DRUM,TAPE
SYNCHRONIZATION

BARE PCB & DATA......$19.95
WIRED AND TESTED..$89.95

DIGITAL SOUND SAMPLE AND
PLAY CARD FOR THE APPLE

5ch
ons

BARE PCB & DATA......$16.00 A) Fully wired and tested,zero RAM, with all IC's less the 80287.. 8849 95
MANUAL & SOFTWARE$19.95 B Socketed board, retested but no IC's at all,......ceeevveucersuerecnea. $ 9.95
WIRED AND TESTED WITH Bare pretested PCB with varts fist 169 95
MANUAL, SOFTWARE.$120.00 D Detailed

6850 IBM MIDI INTERFACE PHOENIX BIOS, for B,C above only, very tast BIOS.....c.cceeovne. .$99.95
BARE PCB & DATA .. sra 95 { F} Keyboard BIOS, in EPROM/CPU chip .$39.95
QUAD BOARD............ $9. Power sqlpg Iy, 200 Watt, FCC/UL OK $229.95
WIRED WITH QUAD... $120 00 H) HINGED AT CASE, Easy access with this flip top box........ $189.95

6850 MIDI SOURCE BOOK
SPECIFY MR O APPUE
BOOK & DISKETTE.....$19.95

J

CHIP

MODEL 1, FOR 8

ATTAK-286 MODEL |

10,12 MHZ OPERATION

The great new ATTAK-286 board using the CHIPS and TECHNOLOGY
AT LSI chipset. All the complex TTL functions have been
Sl chips. This eliminates all the timing errors that plague t
still using discrete TTL. This board was worth waiting for, and it is now
in stock ready to ship.The board is the same size as the real AT,

and has 4 layers for noise free operation. it has all the features of the
AT, and some more of it's own, like TMB on board,8,10,12 Mhz operation,
PHOENIX BIOS, and it runs like a deer.

technical manual with full CHIPS & TECHNOLOGY dat%
and full schematics, with users hints 9.95

AT Ke: board see AT/XT keyboards elsewhere on this page.

& TECH 5 Chip set

ﬁlaced
e ones

$169.95

) OTHER PARTS ARE AVAILABLE, ASK FOR LIST

What a deal, the best price for fully burned in a

without data loss.

XT 8.00 MHZ 4 LAYER TURBO.

XT SYSTEMS

compatible systems in 4 configurations. All have a legal BIOS
and are fully wired and tested tor24 hours of auto-test in our
burn in room followed by a hands-on step by step functional
test betore shipping in our fully cushioned carton. All turbo
boards are hard switchable from low to high speed and back

na working Xt

SYSTEMS

What a deal, now you can get
AT systems based on the US
made ATTAK-286 board. This

TTL AMBER MONITOR

The nicest TTImonitor you can buy, from GOLD-
STAR, 12", AMBER, HI-RES................... $149.95

RGB HI-RES COLOUR
Another great deal from PARTS GALORE, made
by HITACHI with 600x240 screen on 12° format
atareally good price......coovemrverieisiieneens $549.95

CASES

XT 10.00 MHZ TURBO... ..:$1049.95

* 640K MOTHERBOARD,FULLY TESTED
*1 DSDD HALF HEIGHT DRIVE

is a robot assembled board,
tully tested on a bed of nails,
of 4 layer construction etc,etc.

(A) The std flip-top for the XT type boards $79.95
(B) AT look, XT size factor, flip top.

(C) AT look, full AT size with flip-top .
(D) ABS case for ll+,e, clones, specify.........

*DISC CONTROLLER,1-4 DRIVES
*KEYBOARD

*FREE SOFTWARE

*256K RAM ON BOARD

*8 XT SLOTS

*FLIP TOP CASE

*150W POWER SUPPLY

OPTIONS

*CLOCK/CAL/SER/PAR/GAME....
*PRINTER CARD..
*SERIAL CARD
*EXTRA DRIVE

*GRAPHICS CARD, COLOR OR MONO

BASIC SYSTEM

and the 5160 Autoswitch AT,

A) 2 1.2M drives only
B) 1M BYTE high speed RAM

Mulmunchon 2MB RA

*GAME CARD
*KRAM CARD,0K.
*RAM BANK I1.0K.....

C
D
E SMB Lotus/intel AT RAM

30-70Mb Hard Drives, ask..
We have just started with the AT compatibles and
will have a lot more products next month.

Entry level system with 2 drives, one each 360K,1.2MB, both
are high speed PANASONIC drives, 512K high speed RAM,
disc controller for above drives, and video card(choice of
monochrome or color graph|cs with 200Watt power supply
keyboard..

BASIC AT...........$2149.00

PLEASE SELECT FROM THESE OP;’IONS ADDS$$

$139.95
20 M HS hard drive with contrnller 51345)500

board 0K..$299.00

DRIVES
PANASONIC JU-455-5, DS-DD XT drive, the
industry standard ata greatprice.........$149.9
PANASONIC SA475, DS-HD, the AT drive that
everyone likes, at a very good price......$229.00
QUME 142,0S-DD stdI8Mtype............ $129.95

HARD DRIVES
SEAGATE SA-225, wicontroller.
SA-225, alone.......
Controller, alone

SWITCHING
POWER SUPPLIES

(A) 150 Watt XT % er supply for all the needs

of a fully stutfed system. Has +5-15A,412.5.5A
and 1/2A on -5,-12 lines. Pis tell us back or side

switch style tor your case. $134.95
(B) 150Watt CSA approved type, same specs but
made to tighter specs than the above unit, costs
more t00, only In side switch style.. $159.95

{C) 200 Watt AT power supply, made for a full AT
foaded System It has +5-20A,+12-7.4A and 1/2A
on the -5,-12 lines. comes In two styles, one IS
Hydro Eproved at 179.95
and CSA approved at $229.95
(D) APPLE li= lle power supply, has the std App
voltages of +5-4A, +12-2.5A and 1/2A at -5.-12v
now at a new low price of $69.95
{E) OPEN frame NCR power supply, with +5-7A
and +12-3A and 1/2A at -5,-12 V. This wllf run a
tull XT system with 2 drives, lots of cards, but no
hard drives. A good deal $59.95
(F) OPEN frame Northern Tetecom power supply
this unlt has all the 1BM voltages but not a lot of
guts. Has +5-4A, +12-1A,-5-1A,-12-1A. 1t will run
an XT system with 2 dr|ves but very few cards,
the drive and color cards Is atl $19.95
{G) POWER CORDS for the above open frame
power supplles, 3 wire, for general use with 3
prong connector on it $4.95

FEEWARE

A collection of IBM compatible free software that we have
compiled from many sources for the purpose of saving you
boththe long distance charges from ma Bell and the time
it takes to do the calls, and the time to screen the dumps
to keep out the dreaded viruses that are very common on
public domain software. Each groupconsists of 4 disks of
software in the area of interest, along with discbased PR
files s0 you can dump em and read em to find out how to
use each package very easily. This is a real plus as many
public domain programs are very badly documented.Each

Cable set,.......
TANDON, 10M full height..
AT hard drives
250W INT
U PS'250 150W CONT WIRED
UNINTERRUPTIBLE AR S
POWER SUPPLY I B M C D
(A) 3045 RAW WITH 0K, $79.95
$ 489.95 PCB & DATA $1495
' L il
1o ey oo C) RARM CARD. 2 MoYTE. oK $179.95
2 Snewave(avod square wave} Seewave () GARE FCB & AT $34.95
3 irternal no-spll battery Yes (D) RAM BANK I, I.OYUSIIN’YEL 2 MBYTE RAM
4. Examal batery erminals Yes a:ag :\:l:en os"A s!as 95
5 Audtie powes DssvarTing Vs COLOR GRAPHICS VARO, NEW STYLE wnn
smg’s‘@ tme. under 5 Ms Vzes 2 ABUILTIHGRAT S SCALE ADAPTOR &
i s e 100% (F) 0N NERCULES GRAOHICS CARD, ThHE

DLEFIM IVE PF“NT RIGRAPNICS CARD AY Am

Pack of 4 comes in a nice plastic diskefte box that is good

or keeping them in, mailing themn, etc.

(A) COMMUNICATIONS PACKAGE...... .$19.95
This package has many many files, among the most useful

are: DOS manual, DOS utilities, Communications package

com utilities word processor.games, keyboard macro.pop

up desk organizers

(B) D BASE PACKAGE........ccouccrmmrunns $19.95
A very good diskette set, has a “C: compiler, spread-

sheet.database manager,DOS manual,new DOS utilities
games and many sma useful files.
(C) TURBO + HARD DRIVE PACKAGE.. $19.95

over 80 files. hard disk organizer,assembler, pascal
and turbo utilities DOS assist program, outline processor
TURBO utilities, and many many mora.

(D) GREAT DEAL, ALL THE THREE ABOVE
PACKAGES IN A NICE PLASTIC DISK BOX

FOR THE GREAT PRICE OF $49.95

640K MOTHERBOARDS

FULLY TESTED
STD 4.77 MHZ. 2LAYER

SME-XT.WIRED, 8K,3 HR BURN-IN...
SME-XT,WIRED 0K, NO IC'S,

SME-XT, BARE PCB AND ASSY nuA'"
TURBO B MHZ 2 LAYER

SME-XTB WIRED, 3 HR BURN IN .8
SME-XTB WIRED,NO IC'S.
SME-XTB, BARE PCB AND ASS

TURBO 8 MHZ 4 LAYER

SME-XTAL.WIRED,3 HR BURI
SME-XT4L WIRED, NOIC'S...
SME-XT4AL. BARE PCB AND

TURBO 10 MHZ 2 LAYER
SME-XT10M WIRED,3 HR BURH-IN,8K..

SME-XT10M WIRED, NOIC'S....
SME-XT10M BARE PCB AND DATA.

$24.95
IFUNCYIQN CARD, A COPY ';fqg 95

(H} DISC CON ROLLER CARD M;:
31
M OISC ¢|/0 LIKE AN AST SIXPACK WITH NO

DA
©) :mx MUL

$I99 00
$99 IAS DISC CONTROLLER S"ﬂ on
s:M a8 A pca 4 DATA 2.
{9 O 02 A VERY GOOO 1O CARO $39. 00
BARE PCB ADATA $14.95
(X) RS232. SERIAL CARO, 1,2 PORTS $35.00
CcB $12.95
w PARALLEL PRINYEﬁ CARO, tBM $39.95
€ PC 12.95
.00

(M} CL%(E:KJSALENDAR CARD
& DA
N GAHE IIO CARO 2 JOYSTICKS 1
8 & DATA V2,8
8} EnENDEﬁ CARD XT B" $19.

E, 100% Hi

R; MEMORV PROTOYVPE NIS 256'( RA
AREA ON ONE END

Sy BUS TERMINATOR CLEANS UP NOISE ON

GOQD FOR CHEAP CLONES AND

NOiSV PAL LOGIC DES IGHS. $24.95
BARE PCD &

(T} AT BOARD EnENDER [

$l9 95
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Continued from page 24

Pirate Commercial Radio

Club at P.O. Box 99, Northampton,
England, has a monthly publication and
many extras available. Membership in
that organization is 8 pounds per year.
There is a great deal more pirate activi-
ty in the US than in Canada, even though
the US Federal Communications Com-
mission has “‘busted’’ and levied fines on
scores of pirates over the years. During
1986 the FCC raided several pirate sta-
tions and issued at least two news releases
naming a number of cities where
suspected pirates were under investiga-
tion. That seemed to scare off a lot of the
broadcasters, so that last summer’s pirate
activity was the lightest in recent memory.
However, by fall, with no further raids
having been announced by the FCC, the
stations seemed to be returning in increas-
ing numbers.
Pirate List
Here, in no particular order, is a summary
of recent pirate activity in North America,
or at least those which have been fairly ac-
tive during 1985.

TNFM is a shortwave simulcast of an
FM pirate (KQRO). Despite the call letters
it is located in Canada, broadcasting from
the vicinity of Ganges, BC. Shortwave
operates in the 7.437 area.

WHOT in the New York City area
operates around 1,620, plays oldies rock
and claims to be the largest underground
broadcaster on the east coast.

Voice of Democracy/Voice of Com-
munism satires Radio Moscow, Marx,
communism and so on and is also unusual
in that it plays Classical music. Shortwave
operation is between 7.300 to 7.500.

UA Express plays mid-1970 rock and is
apparently operated by a former member
of the US military. 7MHz *“‘pirate band’’
but seems to be on the air very seldom.

Voice of Laryngitis operates around
7.400. Satires, rock and a barking seal
sound effect used at sign off.

WBRI, possibly located in the
Maryland area, operated until late 1985
but later advised it would return with
7.5kW in the 19 and 39 meter bands.

Free Radio New England claims an east
coast location and plays little known rock
music. Operates around 1,620kHz.

KCB-643, 1,620, rock and background
music. Claims to have a license.

KFAT usually features two an-
nouncers: “G.G.”’ and ‘‘Deadly Earnest’’
who play a lot of country/western with
satirical commercials. 7.435 variable.

KROK with ““The Fox’* and “‘Capt.

Fig. 2 A more or less typical pirate radio
installation.

ELECTRONIC

<7LOVERS WANTED

IF you’re a Student and you Love our

Discounts

Love our Services

Electronics

Then

NEW STORE

(514) 259-5581

7454 Langelier St. Leonard, Quebec H1S 3B7

IF you’re a Small Business and you

IF you Love our Choice of Parts

IF you Love our Prices and you Love

HOBBILT is the Place You’ll Love

» 1033)LF 7

3117A Hochelaga St. Montreal PQ H1W 1G3
Mail Orders & catalogue contact:

“

WANT TO MAKE
PROFESSIONAL P.C. BOARDS?

Send $2.00 (Incl. postage & handiing)
for this extensive Handbook
(Instruction Booky & Catalogue.
Includes P.C.B. material and kits.

KA-SA

" THESE KITS AND MANY MORE]

15W. — 15 W.
(30 WATTS STEREO)

POWER AMPLIFIER
KA-S15

AUDIO FREQUENCY
SPECTRUM DISPLAY
i AND ANALYSER

—

This tontostic little stereo omplifier is an ideol
“beginner’'s” kit. Two omplitiers ore assembled
on o single tibeegloss circuit boord tor stereo
operation. Unless you ore using ocoustic
suspension speokers in o very lorge room, this
kit has more than enough clean power to
satisty onyone. Frequency response is from 15
hz. 10 20 hz.

PRIGE s svinowmnsy i 2329

This kit otters the serious oudiophile the most
incredible grophic display of the entire oudio
spectrum thot the user is likely to ever sea. The
oudio trom your sound system is input to this
unit ond split into 10 bands of 10 input levels
(100 discrete points) and displayed grophicolly
by 100 L.E.D.s os the music is ploying. The
display can be selected to show either a “dot”
or “bar” formot. An optional kit (KA-SAQ) gives
the user a condensor microphone (and
amplitier) and pink noise source to add, which
will ollow the user to input the oudio that is oc-
tuolly being developed in the room. You will be
oble to see the effect that the room hos on your
sound system. (Enclosure is optionol - order
part number KA-SAC}

PRIGES 25 sinaian=meens 2 1 6 100

KITS CANADIAN MADE

ADD 10% POSTAGE & HANDLING FOR KITS.

MNUER (OR
WEEQUELEED v %sn g

P.O. Box 3874, Stn. ‘B’
Calgary, Alberta T2M 4M5

VISA

Current Catalogue o

Your Name, Address and $1.50 Gets You Our
_) DISTRIBUTOR ENQUIRIES WELCOME
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Willie’’ plays a lot of oldies when it is on,
usually around 7.440.

Radio Clandestine - one of the more
professional sounding stations. Claims to
operate from a ship off the coast and airs

. sightly risque comedy. 7.360 variable.

-

Radio Deadman - 7.435 area. Fake
commercials and a variety of music.

Secret Mountain Laboratory - 7.425
area, fake advertisements, satires on
preachers, music that runs the gamut
from Cajun to jazz and rhythm and blues.
Comedy skits.

WPBR (Pig Boy Radio) with ‘“The
Messenger’’ and ““The Soldier’’has inter-
views, fake ads, satires on various sub-
jects.

WYMN (women) features all female
announcers and female country vocalists.
7.435 area.

Canadian Club Radio - has rock oldies
and announces an address in Toronto.
7.440 variable.

KBFA - Free Broadcasters of America.
Infrequent operation, 8.000 area.

Radio Mouser Worldwide - exact name
and spelling are uncertain and it uses
several versions of that name. Disc jockey
calls himself “Tex X.’’ and plays country,
bluegrass and blues. Operates around
7.480.

Voice of Toobuy - another station with
a name that’s uncertain. Rock, with echo
chamber announcements in the 7.440
area.

Radio North Coast International

Broo 'ﬂjn's Weonderfol.,.

H

The
LARGEST
UNDERGROUND
BROAPCAST
FACILITY ON
THE EAST
coAsTH!

Surviy NIKETEEN
SIATES Wit PRLOE!

on the Nuw (620%
WHOT The +HoT oNE !!

COPYRIONT 1906 ASBESTO (nC

Fig. 4. New York based WHOT sends a huge QSL card.

-sometimes signs on and off with “O
Canada’’ but believed to be in the US.
Rock, ragtime, big bands. ‘‘Broadcasting
from the USS Sphincter’’ 7.450 area.

Radio Porn - Stripper music introduces
this one on around 7.435, with rock music
and things like heavy breathing exercise
sessions.

Zepplin Radio Worldwide - with ‘‘de
Count’’ and fake ads, fake promotional
announcements, comedy skits on about

Fig. 3. Radio Caroline has been a popular European

pirate - in various guises - for many years.
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7.425.

WPRN (Pirate Radio Network), 1,620
area with 60’s and70’s music. Possibly
located on Long Island.

Voice of Tomorrow - 7.400 area, is the
only pirate in recent years to take a
decidedly political stand. It supports
white supremacy and has not met with a
very favorable reception. Uses a wolf
sound effect.

These stations have been recently
and/or relatively active over the past year
or so. In years previous pirate listeners
have heard many others, including such
stations as Radio Free Insanity, Voice of
the Nighthawk, the Crystal Ship, Radio
Soundwave, WMTYV and many more.

Despite the inability of any pirate to
guarantee even an audience of one,
despite programming and technical quali-
ty often of limited expertise and despite
the everpresent pressures in always half
expecting that knock on the door signify-
ing that the DOC or FCC has arrived,
pirate broadcasters continue to operate.
Something within seems to demand it.
The lure of getting on the air, even if to
broadcast to no one, is apparently over-
powering. Given that, and the long
history of pirate activity, it is safe to say
that pirate activity will continue, even

though old stations may disappear new
ones will take their places.

Illegal or not, quality aside, stumbling
across an unexpected pirate broadcast can
be a ‘‘kick” even for the most jaded
listener or even for those most opposed to
the very idea of pirate broadcasting. They
are out there, and a little weekend tuning
coupled with a little luck should bring one
or more of these do it yourself broad-
casters into your radio’s speaker. mn
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Continued from page 11

Percussion Synthesizer

be nearest to the panel. The front panel
should be drilled with 1 in diameter holes
to take the mounting bushes of the con-
trols as these are used to fix the assembled
board to the case.

Circuit Board

When the case front panel is complete the
board can be assembled. Refer to the
components list and to Fig. 3, the PCB
component layout diagram.

First fit seven single-sided soldering
pins to the board in the positions that will
be used for making connections to the
battery and signal wires. The pins should
be pressed right into the board from the
track side so that they are almost flush
and then soldered. Next fit the wire links,
preset, resistors, diodes, IC sockets,
capacitors, and inductor L].

The potentiometers should now be
mounted on the board. Carefully bend
their tags forward at 90 degrees so that
they fit into the appropriate holes.
Washers should not be used as the most
must be made of the available length of
mounting bush to pass through the front
panel. Fit one nut to each potentiometer
to fasten them to the board and then
solder the tags.

The rotary switch S] should be fitted
with the markings as shown in Fig. 3 and
wired to the board using insulated wire
leads. When all components are fitted
refer to the interwiring diagram Fig. 4 and
connect the battery clips, jack sockets and
piezo electric pick-up. Note that the
sockets must be connected exactly as

B1 RED

BLAC
B2

Fig. 4 Details of the interwiring of the jack sockets, battery connectors, and piezo pick-up.

shown as they are switched types. If the
specified case is used allow about 20 cm of
screened wire for each socket.

The pick-up can be mounted
anywhere in the case using a piece of
double-sided adhesive tape, alternatively
it can be mounted separately in a ‘practice
pad’ and connected to the socket via a
standard jack plug and lead. It is also
possible to use an internal pick-up and
have a second plug-in one. The socket is
wired so that the internal pick-up is
disconnected whenever a plug is inserted.

Testing

Testing should be carried out after the
sockets and connectors have been fitted
but before the board is fitted to the front
panel.

Set VR4 and preset VRS to mid posi-
tion and all other controls fully anti-
clockwise. Connect the batteries, switch
on and advance VR] to mid position.

Connect the output socket to a
suitable amplifier with the volume turned
to a low setting. Tap the pick-up to trigger
the synthesizer and listen. There will pro-

Fig. 2 PCB for the Percussion Synth.
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bably be a faint click or else nothing.

Now advance VR3 and trigger again.
If the noise generator is working there
should be a short burst of noise like an ex-
plosion. If all is well check that VR3 varies
the noise level and that St produces six
different sounds. If the noise is present
but only at a low level check ICla, TR2
and associated components.

Next keep triggering and turn up
VR7. A low frequency tone should now be
present when triggered. Advance VR2 and
check that much longer decay times can be
obtained for both noise and tone outputs.
Check that VRé6 varies the pitch of the
tone output.

Now check the effect of the Sweep
control VR4, At each end of its range the
effect should be a very pronounced shift
of frequency, sweeping up or down as the
note decays.

The circuit consists of a number of
independent sections so fault finding
should be straightforward. Work back
from the output and make DC voltage
checks around the stages with a
multimeter.

The split supply configuration can be

®@ ©® LI

INPUT({SKI) X1t

confusing so be careful to interpret the
readings properly. One useful trick is to
connect pin 5 of IC4 to OV via a 100k
resistor; this permanently turns on the
output amplifier and enables the results of
any tests to be heard.
When everything is working satisfac- . R1Q cn
torily VRS can be trimmed to null any DC L
offset in IC4. Turn VR3 and VR7 to Sae
minimum and keep triggering the input. o Je
Set VRS to null out the click produced by R13 R1Z ._{i—’}j_. Ry
each trigger pulse. The setting is not + TR4 o —5 [ -
critical. "OTM 3 37
of] O
.
p Parts List /"'”\ 8 R29 -
00
OUuTPUT
Resistors s2 (sk2)
All 0.25W + 5% carbon film " "
RIGRIR21L,R275R2Y o nvicanvanens vome 1M e o @
BERRBEO0 s v 4 sasimomens 10k e @® @® ®
RAYR2A:RA0) ... vativisoiohpiomwiars: oai s 22k
T Lo S o s 2k2 :
gg,R?,RlZ,RM,Rl5,R18,R26,R28...12217( Fig. 3 Component layout of the Percussion Synthesizer.
R19,R22,R23 iiccasisivio- ernanwnnnis 1k
S A e 100R Capacitors ICHACH  ssssmmusinnnnszraises CA3080
RIS Greanirrssy s o s S ARt s 4M7 C1,C2,C6,C8,C14,C15.. ... 100n polyester IC sautawnnas’s . 13z mniionianensiing: 4093
RIG,RI7 iovwmasnsnanssveeesssisons 47k Cusvvvvmasmwensns s 3n3 ceramic plate TRIGTR: o 5¢ns s isinswarosnm BC183/2N5825
R25i ianinaa vk vai e iiavs i elua g ph 470K CA' wromnismaiies v v s Sy nie 10n polyester TRATRA 5a504 wonaisnison BC213/2N6003
S i M eie 0 2 A A B g 33n polyester DIND 25 sisron-wine s I v s s aile 1N4148
2 A o 470n polyester "
Potentiometers " Miscellaneous
VBRI wovvesviva IM lin., with DPST switch R g Dibcuminviinié s e5ans s 33mH inductor
............... u elect. 16V radial : :
VIR S 5 60 s S v hieem b asg 100k log c12 220n polyester 2 s o ot o L e E o e piezo pick-up
VRt S s ws wik v s PNy 10Klomy SRS GRS G RR e e Slcvis ety 2-pole, 6-way rotary switch
[ S O e e e T 150n polyester
VR v caco vk R 406 0 yiemwaasmwesin wrs 100k lin C16.C17 100u elect. 16V radial 820 av i v e ol [EEREERRER Part of VR1
VRS b5 wa o st oo s S ma T A 1M preset i 5 4 Ak : Two 9V batteries; IC sockets; two 1/4
VRO i Tnsss v s asi st 2M2 reverse log. Semiconductors mono jack sockets; battery clips (2); case to
VR A R o S T ey B a5 o s lneia 10k log. L O P ) PRty ....TLO64 suit; knobs (7);
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Continued from page 54

For Your Information

High Density Connectors

SFT)

A series of connectors for cable
with 0.25 inch conductor spacings
is available from Ampheno! Pro-
ducts.

The 0.25 inch connectors, which
include header, socket and transi-
tion styles, are designed for use

with 0.25 inch cable in applications
requiring high signal density.

For more information contact:
Amphenol Products, World Head-
quarters, 4300 Commerce Court,
Lisle, IL 60532.

Circle No. 17 on Reader Service Card

True 1% Thin Film Resistor

Thin Film Technology Corp. is of-
fering a 1206 thin film chip resistor
with specifications which include
+150ppm/deg C and = 1%
resistance tolerance.

The device is useable for all dif-
ferent surface mount assembly
technologies including vapor
phase, solder reflow, and wave
solder. Reliable design includes
solder dipped wrap-around ter-
minations and high-stability NiCr
alloy resistive thin film with a Ni
barrier to prevent leeching.

For more information contact:
Thin Film Technology Corp., 6955
Washington Ave. S., Suite B,
Edina, MN 55435. (612) 829-0930.

Clrcle No. 18 on Reader Service Card

The first portable computerized
voice prompter for cardio-
pulminary resuscitation was
demonstrated at a recent CPR
Educational Symposium and Con-
ference on Citizen CPR in Toron-
to.

The CPR Coach voice promp-
ter, from Aurologic Inc., incor-
porates all the changes in CPR
protocol approved this year by the
American Heart Association and

Technology Saving Lives

the American Red Cross. Medical
experts indicate immediate ‘‘by-
stander’” CPR, coupled with other
prompt emergency medical sup-

port, could save as many as
700,000 lives in Ontario alone.
The CPR Coach offers a simple,
consistent method to show and tell
people how the new procedures
should be used in life-threatening
emergencies. Rescuers are promp-
ted to administer the procedures to

victims via a lighted interactive
pushbutton display panel and life-
like synthetic speech.

The battery-powered unit mea-
sures 11 3/4 inches wide by 9 3/4
inches deep by 4 1/4 inches thick
and weighs approximately three
pounds. An integral headphone
jack enables the use of private
headphones so that instructors can
have students run through the
CPR rescue sequences repetitively

at their own pace without interfer-
ing with other nearby activities.

The suggested retail price of the
unit is $299US with optional extras
being: headphones, AC adapter,
carrying case and wall case.

For more information on Cana-
dian prices and distributors con-
tact: William S. Parker, Aurologic
Inc., 111 Westport Ave., Norwalk,
CT 06851. (203) 847-3700.

Circle No. 28 on Reader Service Card
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This Month
in

Computer Data From Satellites!

Hidden deep inside the satellite signals meant
for TV dishes you’ll find ASCII data for weather,
sports, etc. A bit of soldering plus a bit of pro-
gramming and the data appears on your com-
puter screen.

Music Supplement!

A computer music section in which, among
other things, we look at MIDI guitars, the
Yamaha FB0O1 sound module and the Roland
MC500 sequencer.

A Card Game!

Written in C for the PC, the card game is either
an example of programming skill, or something
that's fun to play, or both.
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THE ELECTRONICS TODAY
MAGAZINE BINDER/FIREWOOD TOTE

If you're like Dinny Fowier, shown here firing up her kit-
chen stove for the morning coffee, you hate carrying
those splintery bits of kindling wood.

The Electronics Today binder is admirably suited for
the task, being made of sturdy vinyl and suitable for
carrying up to three smali sticks of wood.

Once you have the blaze going nicely and your feet up,
you can gather up all those copies of Eilectronics
Today you've left all over the place and file a year's
worth in the binder’s clever spring contraptions that let
you add or remove copies without cutting or punching.
The issues also lay flat for reading or photocopying.

Available postpaid for $9.75 each with either Electronics
Today or Moorshead Publications imprinted on the
spine (please specify). Ontario residents please add 7%
provincial sales tax.

Binders

Moorshead Publications

1300 Don Mills Road
Toronto, Ontario

Binders: [ Moorshead Publications
$9.75 each plus 7% P.S.T.
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Project

THERE are many projects and kits on the
market today. Unfortunately, most of
these are costly and too complicated for
the beginner to gain the satisfaction of
completing a project that really works.

I would like to present projects for the
beginner that are easy to assemble,
reliable, and easily available. The first
kitis a Stereo Miniature 4-watt Amplifier
from Kit-King in Orangeville, Ontario,
capable of producing up to 2 watts per
channel.

This handy project is a great audio
amplifier, to be used to convert that
Walkman into a small cassette stereo.
When connected to efficient bookshelf
speakers, a clean, high frequency response
is available for a low cost, do it yourself,
project. Other uses could be 1) a head-
phone amplifier, 2) a level adjusting
amplifier, 3) a remote tape deck amplifier,
and I am sure you can think of other uses
for this project.

Getting Started

The first step is to obtain the parts. These
are available by mail order from:
Kit-King,
Box 800,
Grand Valley, Ontario LON 1G0
1-519-928-2139

Kit number KK300 contains the com-
ponents without the printed circuit, and
costs $14.95 plus $2.00 postage and hand-
ling. The kit number KK500 includes the
parts plus the PCB, and costs $16.95 plus
$2.00 postage and handling. Ontario
residents should add 7% provincial sales
tax.

The catalogue of all kits is free on re-
quest.

Parts Inventory

The second step is receiving your parts by
mail, or getting them from your own sup-
ply inventory. Make certain that all parts
ordered are received, and received in good
condition.

If you have an ohmmeter, then test the
value of resistors and confirm by colour
code the correct operational value.

Capacitors are also checked with an
ohmmeter. Small capacitors will quickly
kick the needle from open to short and
back to open circuit; larger ones will move
the needle more slowly.

PCB Mounting

The following instructions are used with
the KK-500 printed circuit board layout.
Use the check-off system to keep track of
your progress. Remember, that quality
work means quality results.

1) Refer to Figure 2 printed Circuit Board
Overlay

2) Mount all components from the blank
side and solder on the foil side

3) Solder the integrated circuit sockets to
Electronics Today December 1986

Four Watt

Ampilifier Project

Build a four-watt audio amp from
scratch or from a kit.

By Bob Read
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Fig. 1. The schematic for the stereo 4 watt amplifier.

the printed circuit board

4) Be careful not to short or bridge in-
tegrated circuit pads together. Check all
soldered connections for quality work.

5) Do not place IC chips into their sockets
at this time.

6) Place the fixed resistors R1, R2, R3, R4
into the correct positions.

7) Recheck the colour code of each
resistor to verify correct positions.

8) Solder resistors into the board

9) Place the capacitors C3, C4, C8, C9,

and C10 into the correct positions. These
capacitors are non-polarized and may be
mounted in either direction.
10) Recheck the value of each capacitor to
verify the correct position.
11) Solder the capacitors C3, C4, C8, C9
and C10 into the board.
12) Place the Electrolytic capacitors Cl,
C2, C5, C6 and C7 onto the board. Note:
You must observe the correct polarity on
these capacitors. The negative lead is
generally marked.
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Four Watt Amplifier Project

r—FROM SCURCE —

LEFT IN RIGHT IN

- + - +

-] ° (-] o

“&h 2

g L A oTh Thes

1 1

O 0 0 0 © o0 o © 06 0 0 0 o @
o

TG [ER2 e

© 0 0 0 0 0o o © 0 ¢ 0 0 o o

—(R }o o RII—
c8 €9
*C10*
o] [+ [+ [+] [+ [+
= + = + + =
LEFT OUT RIGHT OUT POWER IN
L—10 speakers — 12-18 VOLTS

Fig. 2. The parts location for the printed circuit board.

Fig. 3. The printed circuit for those who
prefer to make their own.

13) Recheck the value of each capacitor to
verify the correct positioning.

14) Solder capacitors into place.

15) Connect a 9cm piece of hookup wire
to each terminal on power positive in, and
power minus in. Use red for positive,
black for negative.

16) Solder power leads into place.

17) Use shielded cable for best results (not
supplied with kit). Connect the left Audio
positive input and left Audio negative in-
put. Note: you may choose to connect
these leads to a phone jack, so make sure
your leads are long enough to do this at a
later date.

18) Connect the right audio positive input
and right audio negative input. Observe
the same length of shielded cable as used
64

in step 17.

19) Connect the left negative output and
left positive output with at least 18 gauge
wire. Again leave enough length to con-
nect the output jacks.

20) Connect the right negative output and
right positive output.Observe the same
length of cable as in step 19.

21) Solder all leads to board.

22) Install IC1 into the socket. There is a
dot or notch at one end of the IC; with
this dot to the left, pin 1 is at the lower left
corner. Double check this placement.

23) Install IC2 into the socket. Remember
pin 1 has the dot or the notch.

24) Double check IC1 and IC2 placement.

Congratulations! You have just com-
pletet your first Audio Amplifier! Now
will it work?

Connections to Batteries

For best results of volume and clarity, use
two 9 volt batteries connected together in
series to provide 18 volts. Nine volts DC
will work, but provides a lower volume.
Eighteen volts will provide the best
results, as will alkaline batteries rather
than the ordinary types.

Connection to Headset
The amplifier will connect into your por-
table cassette player through the Stereo-
phones Outlet to Audio Input connec-
tions. You should use shielded cable to
help reduce noise and hum.

- PARTS LIST
Resistors
1/4 watt
RIGI2E v enmanraabi s W N A CRR IR o v M
R 5 ar e sivaisvn a i s wsle g 2R7
Capacitors
Gl 2t vt s oneia lu or 1uS$, 35V electrolytic
G T € LA AR Ao s 001u ceramic
G 6 oty 100u, 25V electrolytic, radial
CRUN N0 v vd é s wateisaanaal 0lu ceramic
Semiconductors
IC152 vecipurenic s LM380 power amp IC
Miscellaneous
Printed circuit (part KT-500), two 14-pin IC
sockets, resin core solder, two 9V batteries.
See text for kit supplier.

Connections to Speakers
The output of your 4 watt amplifier is best
coupled to a set of efficient bookshelf
speakers. Use 18 gauge wire to help reduce
line loss. Do not forget to observe the
polarity marking on the output of your
amplifier. For example, on lamp cord,
one edge is raised, the other is round. Use
the raised edge for positive and the round
edge for negative.

I hope that you have enjoyed the con-
struction of your amplifier and will enjoy
using it as well. O

DID YOU
RECEIVE
YOUR COPY?
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SOFTWARE
CATALOGUE

FALL 1988

This catalogue is a comprehensive
description of the Almost Free Soft-
ware available from Moorshead
Publications.

if you would like a copy of this
catalogue, please mail your request to:

Moorshead Publications
Software Services

1300 Don Mills Road
Toronto, Ontario
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Project

Protects cases, doors, car trunks, roof racks, jewel boxes, etc.

THIS simple Tilt Alarm was designed to
be portable and easy to operate. It can be
used in any situation where an attempted
theft involves tilting something.

The initial idea was that it could be at-
tached to the handle on the inside of a
hotel room door, but there are many other
applications. The lids of suitcases or
camera cases are suitable places, as are
garage doors, tail gates and car boots. It is
also suitable for protecting items fitted to
a roof rack. The list of possible applica-
tions seems to be unlimited. The unit is
small enough to be built into a jewel box
(or tool box).

The alarm is particularly suitable for
use in situations where it is left unattended
for long periods. A two-minute alarm
timeout prevents the battery being ex-
hausted and the possible annoyance of
neighbours in the event of a false alarm
(or an abandoned theft attempt).

After the timeout the alarm resets and
will respond again when tilted. The alarm
is set by removing a ‘‘key’’ made from a
miniature jack plug. This method is cheap
and easy and offers good security. An op-
portunist thief will be totally unprepared
for an alarm of any kind and certainly
won’t hang around trying to turn it off.
Elantranlae Tadav Naramhar 108A

by LP. Kemp

Circuit Description

The complete circuit diagram of the Tilt
Alarm is shown in Fig. 1. The tilt is
detected by S1, which is a mercury tilt
switch. This is a simple glass bulb contain-
ing a blob of mercury which is free to
move around if the bulb is tilted. Two
wires which pass into the bulb at one end
are short circuited when the mercury blob
bridges them and open circuited when it
does not.

In this application the tilt switch is posi-
tioned so that the mercury blob is normal-
ly away from the two wires but falls to
bridge them when disturbed. The alarm
circuit must, therefore, detect when the
tilt switch changes from open circuit to
short circuit.

The closing of the tilt switch is detected
by ICla. Normally both inputs to ICla
are held high. A truth table for all four
NAND gates of ICl1 is given in Table 1.

With its two inputs held high the output
of ICla will be low. Transistor TR1 will
not receive any base bias current via_
resistor RS and so will be turned off. The:
collector of TRl will be held at the
positive supply voltage via R3. ICla also
feeds one input each of IC1b and IClc.

From Table 1 it can be seen that holding

either of the inputs of these gates low
forces the outputs to remain in the high
state regardless of the other inputs. The
alarm stays quietly in this state until the
tilt switch is disturbed and switches from
open to short circuit. When this happens
the input of ICla is briefly pulled low via
capacitor C1.

With one of its inputs low the output of
ICla switches from low to high, turning

INPUT OUTPUT

1

INPUT

XTI
rIrIN
B B o

H — High or Logic 1
L — Low or Logic O

Table 1. Truth Table for Two Input NAND

Gate.
on TR1 via RS. As TR1 turns on its collec-
tor voltage falls from the positive supply
voltage to almost zero. This fall in voltage
is passed via capacitor C2 and pulls the
other input of IC1a from high to low. The
low on this input of ICla now takes over
and holds the output in the high state
regardless of the state of the other input.

Continued on page 76 65



Designer's Notebook: Display
Technology

A look at the various types of visual hardware that

make computing possible.

THE WONDERS of computing would be
useless without the ability to communicate
across the computer/operator interface.
In many respects it’s the most difficult, as
well as one of the most interesting,
challenges of modern electronic design,
and as a result speech synthesis and voice
recognition are all the rage in labs around
the world.

However, much of the information
human beings get about the world is
visual. Honed by millions of years of
-evolution as tree-swinging, hunting ape-
men, our visual faculties are far more sen-
sitive than any of our other senses. Our
brains are wired to organize visual infor-
mation far more quickly and readily than
any other type. A picture, they say, is
worth a thousand words.

Learning to talk to computers is impor-
tant, but loudspeakers will never replace
the display screen as a means of getting in-
formation out of them. The problem
though, is to refine our methods of doing
this. To an extent it’s a software problem:
making the displays easier to understand,
getting more information out in less time.
But it is also a hardware problem. Making
displays easier to read, making them
lighter, smaller (or bigger), above all mak-
ing them less expensive in terms of
manufacturing and power requirements.

This story is about the technology of
the computer screen, about LCDs, tubes
and plasma screens. It’s about trends in
the display industry and what’s likely to
happen in the next few years.

Types

The best place to start is probably with the
most humble device of all, the LED. Light
emitting diodes are simple to use and very
cheap, and still used widely to monitor the
state of individual lines. A step up in
sophistication is the segment display,
which is typically fabricated using

66

By Jon Fairall

monolithic techniques akin to integrated
circuit manufacture. Another method of
construction is to mount an LED on a
reflecting surface to give a bar display.
Typical layouts include the seven segment
LED used to denote the numbers 0 to 9,
and the 14 segment display used to denote
alphanumerics. Both these types are still
used extensively where the output re-
quirements are very simple and where cost
and simplicity are vital considerations,

The LED has one problem, however,
and that is that it takes a fair bit of current
to drive it, typically several milliamps.
That’s not much by itself, but as soon as
the display gets a little more complex it
becomes a factor of overriding signi-
ficance.

A considerable amount of effort has
gone into solving this problem. Industry-
standard ways of multiplexing have been
developed for instance, which allow a
designer to drive, say, half a dozen seven
segment displays, using multiplexing bas-
ed on standard TTL chips like the 7447,
that can be purchased for a few cents.

Such techniques afford considerable
savings in terms of power usage, but they
can’t be extended sufficiently far to allow
LEDs to form part of practical computer
display panels. For instance, if one
assumes a typical LED might consume
10mA, it seems that a display of 600 x 400
pixels would consume 20A. There would
also be heating problems.

Unfortunately for the LED, dot ad-
dressable display panels are increasingly
where the action is. The complexity of a
graphics-capable display is becoming the
standard for displaying reasonably com-
plex information quickly in a way that a
human being can absorb. A second reason
is probably more cultural than techno-
logical. The oriental characters known as
Kanji, much beloved in China and Japan,
are far more complex than our own oc-




cidental character set. While the Japanese
have been reasonably content to live with
our letters for the last twenty years, the
Chinese, one quarter of the world’s
population, are less amenable to change.
The lesson being read in display head-
quarters around the world is if you want
to get into China, get with the dots.

CRT

Of course, one technology is already into
dots; indeed, it’s all it can do. The CRT is
still the most significant type of panel
display technology. It’s an example of the
vacuum tube technology that founded
modern electronics. With the exception of
high power transmitter tubes, it is the last
great hanger-on from that era. It’s big, it’s
heavy, it’s clumsy. In terms of screen
brightness and resolution it is still quite
unbeatable, however, and remains un-
challenged in areas where such things are
important.

And of course, such areas are plentiful.
The cathode ray tube is the only practical
technology that can cope with the wide
ambient light conditions required for a
domestic TV set. In the US, NASA speci-
fies them for the space shuttle and in
Europe they are all the rage in airbus
cockpits. There is nothing old fashioned
about the tube.

Not that tube designers are sitting on
their duffs. Tube makers point to improv-
ed resolution, for instance, and to new
folded screen technologies such as those
developed by Sinclair Research in the UK
as improvements in the product.

However, the CRT suffers from some
considerable disadvantages that have af-
fected the design of its host system for far
too long. For instance, in most applica-
tions a separate power supply to derive the
high voltage is required. Because it re-
quires a vacuum for efficient operation,
the glass needs to be thick and heavy. The
problem is worsened by the need for a
large flat panel at one end to use as a view-
ing screen. Typically it can be 3/4 of an
inch thick, reducing to 1/8 of an inch at
the neck of the tube. This requirement has
implications for weight also.

As well as these electromechanical pro-
blems, fears have been expressed about
health problems associated with CRTs. As
computers have become more prevalent in
the workplace, and more people have

come to spend ever longer in front of
computer screens, an epidemic of eye
disease and nervous disorders has raged in
offices. These health allegations can
usually be divided into two kinds: those
arising from ergonomic factors such as
glare and flicker, and those that come
from radiation.

Evidence has been tendered that shows
an alarming incidence of eye problems in
people who habitually spend time in front
of VDUs. The argument is that staring at
a flickering screen, full of annoying reflec-
tions from the surrounding area, probably
with insufficient contrast between the
characters and the background, does terri-
ble things to your eyes, especially when
you have to do it for hours on end. If it
doesn’t cause eye strain, it may well cause
skeletal problems in the operator, who
twists and turns into strange positions try-
ing to alleviate the problem.

As a result a considerable amount of
work is going into reducing glare. This in-
cludes the development of anti-glare lay-
ers bonded directly to the front of the
screen, which are designed to cut out
reflections from the surroundings and im-
prove contrast.

There is also a great deal of interest in
examining the position of the worker in
relation to the keyboard and the screen, to
see what effects this might have on
posture.

Radiation from the tube is also alleged
to be a problem. It’s generally argued that
X and gamma ray emission can cause a
variety of complaints, including malfunc-
tions of the reproductive system. How-
ever, in spite of a considerable amount of
investigation, no really satisfactory
statistics have been produced which show
a correlation between any disease and ex-
posure to radiation from a CRT. Never-
theless, constant exposure, eight hours a
day, day after day, might be a problem.
Certainly, the issue will not lie down and
go away in spite of assuring noises from
tube manufacturers. It’s just another
thing that makes alternatives look attrac-
tive.
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LCD

The biggest challenge to CRT technology
is coming from liquid crystal displays.
LCD technology was responsible during
the seventies for the creation of a whole
new industry around digital watches and
portable calculators. During the eighties it
has been responsible for the introduction
of portable computers.

Liquid crystal starts with some tremen-
dous advantages. It lends itself naturally
to a flat compact screen which weighs lit-
tle. It’s a passive device, not dependent on
emitting light, and as a result its power re-
quirements are extremely low. In fact,
LCD elements can be driven directly by
CMOS logic.

From a manufacturing point of view
the flexibility offered by LCDs is enor-
mous, since the pattern of displays can be
altered simply by changing the electrode
masks. This has enormous implications,

not only for small manufacturers, but also
for large manufacturers considering
rather small production runs. Philips, for
instance, has designed car dashboards
composed entirely of LCD elements cus-
tomized to the requirements of the par-
ticular motor vehicle. The days of the
standard speedo are numbered.

However, liquid crystal is still a very
immature technology. It suffers badly by
comparison with CRTs when it comes to
resolution, and as a result no really
satisfactory dot displays have yet been
produced, although many manufacturers
have made claims to the contrary. The
problem is one of fabricating a small
enough dot, while still keeping contrast at
acceptable levels.

The other big challenges for LCD
manufacturers in the near future are the
introduction of colour screens and devel-
oping technology to make the screens big-
ger. Colour screens are well on the way, in
fact Casio put out a portable TV with a
colour LCD screen at the Summer Consu-
mer Electronics Show in Chicago in July
last year, and Sanyo has announced a
large wall hanging display.
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However, there are still lots of pro-
blems with colour LCDs. Usually it works
with a ““host-guest” system, ie, a special
dye is mixed in with the liquid crystal host
and moves with it. But the dyes are not
particularly stable over time, especially
when exposed to sunlight. Also, drive re-
quirements are much higher for this type
of display, limiting its usefulness in por-
table applications. A possible solution is
to combine LCDs with LEDs. Another set
of problems that plagues LCD screens
relates to the viewing angle and the
brightness of the screen. Since the screens
depend on light being passed through
them they depend on the ambient light
level. Usually, a reflective layer is posi-
tioned behind the screen, so that ambient
light will reflect back. In bright sunlight
they are fine, but in the dark problems
emerge. Illuminating the screen indirectly,
say with an incandescent light on the side
as is done in wrist watches, is not a very
elegant or efficient solution for large
displays. A better answer is to put a
fluorescent sheet behind the display.

Another problem is that the operation
of the system depends on the cholesteryl
benzoate being in its liquid form. This has
been solved to all intents and purposes by
judicious mixing of chemicals. Modern
screens can withstand -10 degrees to + 60
degrees Celsius. If that is not enough,
special mixtures are advertised for use
from -30 degrees to + 85 degrees C. more
than the human operators could with-
stand in all probability.

Plasma
The plasma display panel (PDP) goes a
long way toward solving some of these
problems. It is extremely bright and can
be viewed from any angle. Compared to a
CRT, it is light, thin and easy to handle.
However, PDPs are far from being a
perfect display vehicle. They are still
monochrome in spite of the best efforts of
physicists, and the trade off for the bright
screen is a distressingly high supply
voltage. A typical anode voltage is 250V
for an orange screen: 280 V for green.
Current flowing through the discharge
cells can peak at 500 mA.

Price is another problem. The Japanese
manufacturer OKI advertises screens at
about twice the price of a comparable
CRT. However, this situation is not likely
to last indefinitely, because a plasma
screen is intrinsically cheaper than a CRT.
The present high price probably reflects
manufacturing difficulties more than
anything else, which may be expected to
ease over time.

Drive
One advantage solid state devices have
over the tubes is that they frequently come

with integrated drive circuitry on the back
of the panel. Early generations used
separate monolithic devices like TTL
multiplexers, LED drivers and decoders
which could be connected to the device by
the designer. The modern trend is to in-
tegrate the display totally with the drive
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circuitry using so called chip on glass
techniques.

Chip on glass means pretty much what
it says. The bare chips, ie, silicon
substrate, are bonded directly on to the
glass panels of the display. Connections
are made by drawing fine gold wires
across the glass to the required contact
points on the display. The control inputs,
which will accept display instructions
from the host device, are taken to an edge
connector or socket on the side.

The philosophy here is to make the
device as easy to drive as possible. The
need for the designer to consider expen-
sive or difficult design decisions is remov-
ed. He simply treats the panel as an out-
put port to which a stream of ASCII or
binary symbols can be addressed.

Future Developments

The future is probably with solid state
panels for they have on their side size,
weight and economics. However, the tube
manufacturers are not about to give in
without a fight. Over the last five years the
quality of CRTs has improved consi-
derably and will probably continue to do
sO.
The result is that the solid state screens
are presented with a moving target. The
difference between the best resolution ob-
tained with tubes and with flat screens has
actually widened over the last few years.
Designers of solid state screens still have
real problems to overcome in terms of
brightness and contrast, not to mention
colour.

In the nature of the case the CRT will
probably lose the fight, but it is not clear
that the final victor will be any of the
technologies we have discussed. If it is
they will have to be very much advanced
versions of what is available today.
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Cathode Ray Tubes

Historically, the first important method of
interfacing a man to a computer was via a
cathode ray tube (CRT). Until compa-
ratively recently it was the only wide screen
display device in existence.

How does it work? A typical CRT con-
sists of an electron gun, various control
grids and a screen. The screen is covered in
phosphor, a material that will emit light
when bombarded with electrons. The func-
tion of the gun is to produce a stream of
electrons, called the electron beam, which is
shot at the screen. It does this by heating a
conductor, called a cathode, in a vacuum
chamber. Normally, when a conductor
heats up, it liberates quantities of negatively
charged electrons, which lose their excess
energy by collision with atoms in the at-
mosphere.

However, when the cathode is heated in a
vacuum, this mechanism no longer
operates. The result is that the electrons, all
negatively charged, will start to move
towards the nearest positive charge. If this
is made to be the screen itself, the electrons
will fly off the cathode and head towards
the screen.

The velocity of the electrons is determin-
ed by the potential difference between the
cathode and screen. The bigger the poten-
tial the faster the electrons fly, and it is no
very difficult matter to make electrons
move at an appreciable fraction of the
velocity of light in this fashion.

Velocity is of interest because of the rela-
tionship between the electron’s velocity and
the amount of light given off by the phos-
phor when it gets hit by an electron. Once
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again, the bigger the better. The faster the
electron is moving, the more energy it has,
the more it can transfer to the phosphor,
the more light the phosphor will emit.

A practical tube is a bit more complex
than this. For a start there will be ac-
celerating grids down the side of the tube,
with their potential arranged so that they
accelerate the electrons on their way. There
will be a focusing grid, so that the beam il-
luminates as few phosphor particles as pos-
sible at any one time, and, last and most im-
portant of all, there will be a control grid,
the purpose of which is to deflect the beam.

The place where the beam strikes the
screen is controlled by the control grid,
often known as a deflection plate or the
yoke. It does this by imposing a voltage
across the tube at right angles to the beam.

If things are organized correctly the beam .

can be bent to strike any part of the
phosphor screen at the front of the tube.
Normally, things are arranged so that the
control yoke consists of two separately con-
trollable elements, the x plates and y plates.
One pair will move the beam up and down,
the other from side to side.

If a sawtooth wave is applied to the y
plates, the wave will move relatively slowly
from one side to the other, and then fly
back to its starting point before repeating.
The size of the voltage applied to the y plate
at any instant will be precisely related to a
specific spot on the screen. If a similar wave
form is applied to the x plates the beam will
move up and down. Now, if these two wave
forms are applied together, with the y plate
voltage having a frequency much faster

SCREEN
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than the x voltage, the beam will trace out a
series of lines on the screen. The number of
lines will depend entirely on the difference
in frequencies. If the y voltage runs twice as
fast as the x there will be two lines on the
screen, both sloping downwards strongly.
If the y voltage is about 300 times x, which
is more or less the situation in a TV set,
then there will be 300 lines and the slope of
the lines will be imperceptible.

To make a usable display there are only
two other things to consider. Firstly, it must
all happen quite quickly. Remember that
only a single spot on the screen is il-
luminated at any one time. To make lines
appear the dot must travel very quickly.
Remember that only a single spot on the
screen is illuminated at any one time. To
make lines appear the dot must travel very
quickly. In fact it turns out that if you cover
the entire screen in 1/30 of a second, the il-
lusion of a screenful of lines is created. This
is known as a raster.

A raster, wonderful though it is, is of
very little use to anyone. It conveys no in-
formation. To do that we need modulation,
ie, the ability to change the intensity of the
beam. With modulation, we can turn the
beam off so that a black screen results.
Then, when the beam reaches a certain
spot, we can turn it on, then off again. If
this is repeated over and over again, at a
sufficiently high frequency, a single dot will
appear on the screen. No prizes for guessing
that timing is critical. Do it many times,
and arrange the dots in specific patterns,
and the result is a symbolic array, letters,
numbers, lines, whatever.
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Plasma Screens

Plasma screens are a relatively recent inven-
tion, although the basic technology has
been known for many years. A practical
plasma display panel (PDP) is composed of
a very large number of extremely small
cells. A typical panel from the Japanese
manufacturer OK1 consists of 640 x 400
pixels in a 211 x 132 mm screen. Each dot is
about 0.2mm in size.

A plasma display is a kind of cold
cathode gas discharge tube in which a large
potential is created between the anode and
cathode in the presence of a rare gas. This
ionizes the gas, ie, creates a plasma. The
plasma liberates energy in the form of elec-
tromagnetic energy. Thus, the light lasts as
long as the voltage is supplied.

The gases involved are mixtures of neon
and argon or xenon. These gases are usually
mixed together because it is found that a
trace of argon or xenon in the neon reduces
the voltage needed to create the plasma.
Other factors affecting the light output are
gas pressure and the distance between the
electrodes.

In fact, a practical PDP is rather more
complex than this outline would suggest.
Typically, the anode and cathode are laid
out in a matrix. Each consists of long thin
conductors imbedded in glass substrates.
The gas is contained in tiny tubes at each in-
tersection, divided in three to form separate
cells. Above the cathode, towards the front
of the panel, is the display cell. When it gets
excited, this cell will emit ultraviolet radia-
tion, which in turn excites a fluorescent
layer on the glass, thus creating visible
light.

Below the display cell, between the
cathode and anode, are the auxiliary cells,
consisting of the constant discharge and
scanning cells. It is these cells that actually
use the anode-cathode potential. The cons-
tant discharge cell functions much like a
capacitor, and is used to supply a constant
stream of electrons and ions to all its
neighbouring display and scanning cells to
prebias them. The scanning cells act to
transfer this mechanism from left to right
across the screen, hence their name. This is
necessary because it would take too long to
turn the display cells on from cold, and so a
flickering panel would result.

In order to make a dot illuminate, it is
necessary to make a particular cathode go
as low as possible and a particular anode as
high as possible. When the potential bet-
ween them rises to a certain level, called the
firing level, ionization starts in the auxiliary
cells at the intersection of the electrodes.
Tonic transfer then excites the #isplay cell
which causes a dot to glow on the screen.

To keep the dot on it is not necessary to
keep the voltage at the firing level. Dis-
charge can be maintained with a con-
siderably lower voltage, called the
maintenance voltage. In practice then, the
voltage waveform on the anode consists of
a step function in which a sharp spike rises

above the firing level and then sinks to a
back porch which maintains discharge for
the required length of time.

Because of these and other requirements,

plasma panels come with their drive circuits
on board. A designer seeking to integrate
such a unit into his or her device need only
supply TTL data and timing signals. These
are then buffered to voltage levels required
by the device. Some units have on-board
character generators made out of a bit of
ROM. This simplifies the design task even
further, since it is then possible to take to
the display in ASC11 or some similar code.
Of course, such an approach means that
each pixel is not addressable by the user, so
graphics is not possible, but in many ap-
plications the saving in complexity out-
weighs the disadvantages.

Electroluminescent Screens

Natural luminescence was discovered in
1603 by an Italian alchemist called
Cascariolo who had nothing better to do
with his time than grind up rocks to seeif he
could turn them into gold. He didn’t, but
he did discover that if he took a special kind
of stone that was common locally, and
heated it with coal, the embers would glow
long after they were cold. He called the
material ‘Lapis Solus’ or sun stone. We call
it barium sulphate and represent what he
did with:

BaSO4 + 2C - BaS + 2CO2

The BaSO4 was the original stone and the
carbon was supplied by the coal.

It is important to realize that lumi-
nescence is very different from incan-
descence. The latter happens because of
heat, as in a light bulb. The former does not
require heat at all, but is the result of a
chemical process happening in a cold body.
It seems that in certain substances, a pro-
portion of the total population of atoms in
the substance will have a higher than nor-
mal energy level. Modern quantum theory
predicts that this situation will be unstable,
and that each of these atoms will try to
jump down to its ‘ground state’ or state of
lowest energy. As they do so they release
energy, and this is often detected in the
form of electromagnetic radiation, some of
which is in the visible part of the spectrum.

1t took until 1923 to discover that this
phenomenon could be effected in certain
materials by electricity. Particular crystals
could be made to glow if a large potential
was placed across them. The energy absorb-
ed by the crystal was liberated at the fre-
quency of visible light.

In modern structures this technology is
used to form electroluminescent panels. A
typical example from Sharp has the active
crystals implanted in a host medium which
is moulded as a thin flat panel. It is then
covered on both sides by another thin layer
of transparent insulating material. A gnd
of electrodes is placed on both sides of the
sandwich. Those on one side run in the up-
down direction, those on the other side run
from side to side. One set of electrodes is
made out of transparent material so the
operator can see the screen. So, whenever a
particular column and a particular row are
activated, a strong electric field is applied to
the luminescent screen at the intersection
and a spot glows on the screen.

LCDs

The story of LCDs goes back to 1888 when
an Austrian named Reinitzer observed that
a chemical brew called cholestery! benzoate
has some rather odd characteristics. When
it’s heated, the solid benzoate melts to a
milky liquid, which, as the temperature is
increased still further, clears to become
transparent.

Chemists call the different states of a
substance, whether solids, liquids or gases,
phases. It was shown that this milky phase
of the benzoate had some rather odd optical
characteristics. In particular, it was doubly
refracting. This is a phenomenon often seen
in a crystal, but never in a liquid. As a
result, the substance became known as li-
quid crystal.

It was discovered that the crystal-like
behaviour of cholesteryl benzoate is due to
the fact that the liquid phase has a rod like
structure in which the molecules group
together in an ordered manner. In an or-
dinary liquid the molecules are completely
unordered. A few other effects were
established. For instance, it was discovered
that liquid crystals have different optical
and electrical characteristics in different
directions, depending on the alignment of
the rods in the crystal.

In 1971 Schadt and Helfrich published a
paper on the ‘twisted Nematic’ effect. It
was really rather simple. Firstly you need
two glass plates. The inside of each plate is
coated with ITO, indium tin oxide, an elec-
trically conducting, transparent material.
Then you put a really thin layer of liquid
crystal next to the ITO. The ITO can be us-
ed to apply an electric field to the liquid
crystal so that the crystals line up along the
field.

Schadt and Helfrich put a polarizing
screen on the outside of the glass panels,
thus making the screen transparent only to
light waves vibrating in the plane of the
polarized layer. They oriented the field in
the same direction, thus lining up the
crystals in the same plane as the polariza-
tion. One would expect that if you put two
such panels together, with their polariza-
tion at 90 degrees to each other, the com-
posite panel would be opaque. However,
they discovered that, in fact, what happens
is that the two liquid crystal layers coalesce
into a film, in which the crystals slowly
twist from one plane to the other. As they
do so, they twist the polarizations of the
light as well. So, the two panes of glass,
each polarized at 90 degrees to the other,
pass almost all the light that falls on them.

The key to all this is that if an external
field is applied to the crystal, all the rods
will align themselves to it. They crystal film
will lose its twisted structure, and the
polarization of the two panels will assert
itself. No light will be transmitted.

From here it was but a short step to shap-
ing the ITO layers into segments and form-
ing a useful display. Applying a tiny
amount of current to any bit of the ITO
then causes the screen above it to become
opaque. | |
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In which we start with some basic bytes
and routines.

LAST month we looked at the basic struc-
ture of a small program, just to give you
an idea of what it all should look like.
This month we’ll back up and demon-
strate the way that MS-DOS (or PC-DOS,
which is the same thing) handles com-
mands by using subroutines called inter-
rupts.

We assume that you have at least a
rudimentary knowledge of bits and bytes
and at least a vague idea of the computer’s
hardware structure: CPU, memory,
drives, etc. For this instalment, you can
get by with Debug.Com, a simple assem-
bler/disassembler that comes with the
MS-DOS utility disk; later, you’ll need the
MASM, LINK and EXE2BIN assembler
programs. It would be a good idea to get
hold of some sort of reference books on
DOS, something listing the various tables
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of interrupts and so on. One example
would be the IBM PC Technical
Reference Manual or the Microsoft
manuals on MS-DOS assembly language
programming. A general listing of
Debug’s commands would be handy.

The Why of It
If you already program in a high-level
language, you may wonder why anyone
would bother with assembly language. It’s
incredibly slow to write because you have
to tell the computer almost everything; it’s
about as close to machine language as you
can get without programming in binary,
and there are only a few built-in
subroutines to make life easier for you.
Well, if you’re writing a large program
that does complex things, a high-level
language is what you want. Unfortunate-

ly, all high-level languages have inherent
limitations. They may be slow at some
particular task, or lack certain functions,
or they may take up an enormous amount
of room just doing simple things. For in-
stance, I wanted a program to do word-
counts of textfiles; it’s easy to do in
Pascal, but the compiler drags in all kinds
of instructions when it makes the COM
file, producing a 12K file where a few hun-
dred bytes would do. Furthermore, a
knowledge of assembler lets you get into
the computer and its programs and tinker
with them until they suit you. One exam-
ple is the tiny program included this
month; I wanted a more visible cursor in
WordStar, and DOS will let you configure

the cursor parameters.
So this series won’t turn you into a pro-
grammer, but it’ll let you see what’s going
7
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on in DOS and have some fun besides.

A Booting Review

Your computer has hardly any smarts at
all at the instant that you turn the power
on. About all it can manage, other than
controlling the screen, is to do a memory
check and then load in MS-DOS from the
boot disk. On this disk are three files:
Command.Com, the BIOS file and the
DOS file. The latter two are hidden files
and will not show in the directory unless
you have a program like SDIR which
reveals hidden programs. About 40K is
used up by DOS when it’s loaded.

After loading, at the bottom of
memory, starting at 0000, are the inter-
rupt tables and various BIOS routines,
then the DOS routines, and then the resi-
dent part of Command.Com. Next comes
the available user RAM for your pro-
grams, and then the transient part of
Command.Com.

Command.Com accepts and executes
the standard DOS commands like DIR,
COPY, TYPE, etc. Because these com-
mands aren’t needed when you run most
software, DOS allows the transient part of
Command.Com to be overwritten by
large programs. When you exit your soft-
ware, Command.Com is reloaded from
the disk. If it isn’t there, you get a
message to ‘“‘Insert Command.Com in
Drive A and press any key’’. The com-
puter does a checksum routine, compar-
ing the Command.Com it had with the
one it’s about to load. If you insert a dif-
ferent version, you’ll get an error
message, even if the new version is valid.
Most manufacturers put their name and
copyright on the DOS disk, and if you
boot with an IBM disk, for instance, the
computer will not reload Command.Com
from a Compagq disk and vice versa, even
though the MS-DOS workings may be
identical.

Although the 8088 CPU can directly
address one megabyte, only 640K is
available. The addresses above 640K are
reserved for video RAM and the ROM
routines.

The ROM routines mostly do house-
keeping chores: moving bytes from one
peripheral to another or to memory
-general in/out routines under the control
of the BIOS file which loads in during
booting.

The general hierarchy of the computer,
then, is: the programmer enters com-
mands to Command.Com which sends
them through the DOS file (loaded from
the disk). DOS processes the commands
and turns the execution over to the BIOS
file for routing to the proper peripherals.
The actual hardware part of this is run by
the ROM routines, which are stored in
non-volatile memory.
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Segments

Because the 8088 has 16-bit address lines,
it can directly access only 64K of memory.
To expand this to the one megabyte limit,
the CPU uses extra control lines to divide
memory into segments. These will be
covered in a future article and don’t really
concern us yet. However, as a point of in-
terest: there can be any number of
segments of any size located anywhere in
memory. It would be easier on the brain if
we had only 10 segments of 64K each, but
this would probably be wasteful of
memory space.

If a program uses only one segment and
never makes calls outside the boundary,
it’s called a COM file and obviously has a
maximum size of 64K. If multiple
segments are used, the program is called
an EXE file and has a slightly different
structure from an assembler point of view.
More to follow in the future.

Register Review
The 8088 has four 16-bit general purpose
registers, the AX,BX,CX, and DX. Each
of these can be subdivided into two 8-bit
registers, the H and the L, producing the
AH, AL, BH, BL and so on. The registers
each have special functions: the A, known
as the accumulator, is best for arithmetic
and logic, the B has specialmemory ad-
dressing, and the C is good for counting.
To see the registers, load Debug and
type R for “‘registers’’. The display should
look like Fig. 1. The four registers will be
empty. SP is the stack pointer; this is an
area at the top of the segment in use which
is used for temporary storage of register
values when we use PUSH/POP instruc-
tions. BP, the Base Pointer, is used in
stack manipulation, which we’ll get to in a
future part. The SI and DI, Source and
Destination Index, are used in string
manipulation.
On the second line are the registers used
to keep track of segmenting: the Data, Ex-
tra, Stack and Code segments. They all

At the bottom is the segment in use, the
program counter reading (100), the byte in
location 100 (42), and the instruction cor-
responding to 42 (INC DX). Since we
have no program loaded, the byte at loca-
tion 100 will be whatever was there before
we loaded Debug and may be different on
your computer. -

Interrupts :
If you’re familiar with CP/M assembler
for the 8080 or Z80, you’ll remember tha
to perform basic functions such as writing
to the screen or reading from the key-
board, certain values are loaded into the
registers and a call made to the Basic Disk
Operating System: CALL 5 or CALL
BDOS. The 8088 interrupt system is much
the same.

The interrupt is a subroutine stored in
memory and used to execute nearly every
basic 170 task you could want. In general,
a value is loaded into the AH register and
the type of interrupt entered: for instance,
to make the computer print a character on
the screen, you would look in the MS-
DOS list of interrupts to find that you puf
a 2 into the AH register, the hex ASCil
character into DL, and issue Interrupt 21.
Let’s do that using Debug. :

We’ll use Debug’s A (Assemble) com-
mand. Type A100 to start the program at
location 100, and enter:

A>debug

-A100

2E96:0100 MOV AH, 2
2E96:0102 MOV DL, 41
2E96:0104 INT 21
2E96:0106 INT 20
2E96:0108

Fig. 2. The interrupt to send a character to the >
screen.

MOV is ‘““‘Move Immediate’’ and is the
most-often used instruction in assembler;
the INT 20 is the call to terminate the pro-

‘A>debun
-r

AX=0000 BX=0000 CX=0000 DX=0000
DS=2E98 ES=2E98 SS=2E96 CS=2E96
INC DX

2E96:0100 42

SP=FFEE BP=0000 SI-0000 DI=0000
IP=0100 NV UP DI PL NZ NA PO NC

Fig. 1. The Debug listing of the registers.

have the same number because only one
segment is in use at the moment; this
number is determined by DOS and may
not be the same on your computer. IP, the
index pointer, is the program counter and
is set to the beginning: COM files begin at
location 100, just as in CP/M. At the
right of the middle line are the flags; the
abbreviations change depending on
whether the flags are set or cleared. The
uses of the flags will be covered later.

gram and reset the registers. Type a return
after 108 to terminate the assembly. Now
the program is sitting in memory. You can
type D100 to see the bytes, or you can type
U100 to disassemble the bytes and con-
firm that it entered properly.

To run the program, type a G. You
should see the letter A (hex 41) appear on
the screen, followed by ‘‘Program Ter-
minated Normally”’. Type another G to
run it again.
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A caution here: Debug is a simple utili-
ty without much in the way of crashproof-
ing. If you make a mistake, or if you
should forget that an odd value got left in
the IP register, the computer may hang,
requiring you to power down. Before run-
ning or rerunning a program with the G

“command, always use the R command to
be sure that the IP is set to 100, or your
program may be off and running through
the Twilight Zone.

If you’d like to see the program run
step by step, you can use the T (Trace)
command. Each time you type T, you’ll
see one instruction executed, or you can
type T followed by the number of steps
you want to see. Again, be sure you start
with IP at 100. And one more caution:
you can only take the stepping up to the
first INT; you can’t trace an interrupt.
The register values get jumbled here and
there and the Trace function will just go
on endlessly. Later on, if need be, you can
jump over the INTs by replacing them
with NOP_ (No Operation).

Making a COM

Debug can write your program to a disk.
To do this, it needs to know both the

name and the length in bytes. The name is
entered in Debug’s file control by typing:

ntest.com (return)

You can use any other name you like,
as long as it has the extension COM. Now
count up the number of bytes in your pro-
gram. I find that the easiest way to do this
is to use the D command to display the
bytes horizontally. Remember that the
byte count starts at 100, and that the last
instruction may take up two bytes: for in-
stance, the hex for INT 20 is CD20, taking
up two bytes and making the program one
byte longer than it appears. You’ll see
what I mean if you use the D command.
Another way is to find the first byte that
isn’t part of the program; in this case, the
ninth byte, 109. The length will be one less
than this, or eight.

The length is placed in the CX register.
Use the R command to type it in:

RCX
:0000 0008

Another caution: be sure that the BX
register reads 0000. Otherwise, any

numbers in it will be taken as the most
significant figures of the length and you’ll
get a program about a million times longer
than you wanted.

Now type W and Debug should say
“Writing 0008 bytes”’. Use Q to quit and
try your program from DOS; it should
print an A on the screen and return the
prompt.

If it didn’t, load debug and your file
and then use the D and U commands to
unravel it. The most likely problem will be
a typing error, and the next likely will be a
wrong length, cutting off the end of the
file. If the latter happens, the truncated
INT 20 will hang the computer for sure.

Interrupt Vectors
At the very bottom of memory at 0000 is a
table of interrupt vectors. This is nothing
more than a list of locations where sub-
routines will be found. Each address is
four bytes long, consisting of a segment
number and the address within the seg-
ment (this latter is known as the offsef).
There are 256 possible vectors, from 0 to
2555

To see the vector table from Debug,
type D0000:0000. The extra zeros ensure
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dual trace scope has a built-in component tester ideal
for troubleshooting solid state circuits and components

circuitry, sensitivity 1 mV/div.

Model 33330 dimensions: 555900
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8088 Programming: Part 2 Interrupts

that you'll go to the bottom of memory
rather than the bottom of the segment in
use.

As an example, if you call INT 10 (the
10 is a hex number), the computer looks at
the 16th interrupt vector, 64 bytes in from
the start, The four bytes at this location
read OFOECAIF. By Intel convention, the
bytes are listed in reverse order, so the seg-
ment and offset pointed to is 1IFCA:0EQF.
At this location you should find the begin-
ning of a short machine code subroutine
to execute INT 10.

A full list of interrupts and what they
do can be found in the technical manuals
for MS-DOS or the IBM-PC.

Cursor.Com
I’ve never been partial to the tiny MS-
DOS cursor, particularly in word process-
ing, so I was pleased to find that the DOS
interrupts include an interrupt for setting
the cursor shape. The idea for the split
cursor which follows came from a book
whose title I've forgotten. My apologies
to the original author.

Load Debug and use the A command
to enter the four lines shown:

MOV AH,1
MOV CX,0502
INT 10

INT 20

Use the N command to enter the name
Cursor.Com, and use the RCX command
to put 0009 in register CX. Write to the
disk, exit to DOS and run the program.
The cursor should change from a single
line to a rectangle block split in the mid-
dle, very easy to see in a spreadsheet or
word processor.

The first instruction sets up Interrupt
10 to configure the cursor. Next, DOS
wants us to put the starting number for
the first of seven cursor lines in the CH
register, and the ending line in the CL.
Note that it’s more convenient to put a
four-place number into CX, rather than
issue two separate commands for CH and
CL. The trick here is that we start the cur-
sor with line 5 rather than 0, forcing the
cursor to begin in the middle. It then
wraps around, leaving a space in the mid-
dle.

You can place Cursor.Com in an Auto-
exec batch file if you like, and then the
cursor will be ready for you after booting.

I've found that some software will over-
write the cursor program and return it to
the standard single line or other shape,
but most programs accept it without trou-
ble.

Next month we’ll continue on with
more basic instructions for the 8088, par-
ticularly the interrupts for sending charac-
ters to the screen or printer. -3
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SOLEN CROSSOVERS

Custom Computer Design

Passive Crossover for Professional, Hi-Fi and Car Hi-Fi
Application, Power up to 1000 Watt.
SOLEN INDUCTORS

Perfect Lay Hexagonal Winding Air Cored
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BROSSARD, QC Tel: (514) 656-2759
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Continued from page 65

Tilt Alarm

ICla would remain latched in this state
except for the effect of resistor R4, via
which C2 gradually charges. After ap-
proximately 100 seconds the voltage on
the positive end of capacitor C2 has risen
sufficiently to take the input of ICla from
the low state to the high state. The other
input of ICla is already held in the high
state via R2 and so with both inputs high
the output of ICla switches from high to
low and turns off TR1.

The collector of TRI1 rises to supply
voltage and the circuit settles down once
again with both inputs of ICla in the high
state and its output in the low state. Even
if S1 remains closed the circuit action will
be unaltered because capacitor Cl1 and
resistor R1 only allows the input of ICla
to be pulled down for a few milliseconds.

The circuit will be retriggered next time
S1 changes from open circuit to short cir-
cuit and the whole 100-second cycle will
repeat. The 100-second time period is set
by the values of C2 and R4. These values
can be reduced for shorter periods but
should not be increased much because the
small charge current and the high leakage
current of big electrolytic capacitors will
give unpredictable results.

Alarm Tone Generator
IC1b and ICic form a frequency modu-
lated audio generator which produces a
particularly penetrating sound when used
with miniature piezo-acoustic transducers
because it excites their natural resonances.
In the quiescent state the output of
ICla is low and holds one input each of
IC1b and IClc low. In this state the out-
puts of IC1b and IClc are high and they
cannot oscillate. When the alarm is trig-
gered the output of ICl1a and the inputs of
IC1b and IClc connected to it become
high. From the truth table of Table 1 it
can be seen that when one of the inputs of
a gate is high, the output is always the op-
posite of the other input. That is, the gate
can be treated as a simple inverter.

The gates in IC1 are not just straight
CMOS NAND gates. They also have a
Schmitt trigger action. Schmitt trigger
gates have a built in hysteresis effect so
that the output switches sharply between
states even if the input changes slowly.

This feature enables the gates to func-
tion and oscillators with the addition of
just one resistor and one capacitor. IClb
is connected as such an oscillator and
operates as follows:

Initially assume that the input of IC1b
is low and its output is therefore high.
Capacitor C3 will be charged via R7 until
the voltage across it rises to a voltage
known as the upper input threshold volt-
age of IC1. At this point the output swit-
ches from high to low and C3 now begins
to discharge via R7.

76
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Fig. 1. The circuit diagram of the Tilt Alarm.

The hysteresis of the Schmitt trigger
gate means that the output will not switch
from low to high until the input voltage
has fallen to a lower voltage known as the
“‘lower input threshold”’. At this point the
output switches from low to high. C3
begins to charge via R7 again, and the cy-
cle repeats.

The output from the IC is a square
wave as it switches backwards and for-
wards between states. The voltage across
C3 is a gently rising and falling triangular
waveform. This waveform is used to
modulate the frequency of a second
similar oscillator formed around IClc.

Voltage Controlled Oscillator

In the second oscillator C4 is the capacitor
which is charged and discharged via two
transistors TR3 and TR4 instead of a
single resistor. By varying the base bias
voltage on the two transistors it is possible
to alter the amount of current that they
pass and hence the rate at which C4 is
charged and discharged.

To understand how this circuit works
assume the base of TR2 is held at half of
the supply voltage. The emitter of TR2
will be above half of the supply voltage by
0-6V (the base-emitter voltage of TR2).

Preset potentiometer VR1 sets up the
current that flows via resistors R8, R9 and
transistor TR2 and would normally be ad-
justed so that there was 1-6V across R8
and R9 (the base current of TR2, TR3 and
TR4 is insignificant, so the current in R8 is
practically identical to that in R9, about
105 microamps in this case).

When the output of IClc is high it
almost reaches the supply voltage and so
the voltage across TR3 and resistor R10is
1.6V. Allowing 0.6V for the base-emitter
junction of TR3, this leaves 1V across

R10, giving a current of 100 microamps
passing through TR3 to charge C4. When
the output of IClc is low TR3 is turned
off and TR4 turned on. As there is 1.6V
across R9 there will be 1V across R11 and
so the discharge current of capacitor C4
will also be 100 microamps.

The base voltage of TR2 is varied by
the low frequency triangular waveform
across capacitor C3. This causes the
voltages across R8 and R9 to vary and so
alters the charge and discharge currents of
C4 and the frequency of oscillation.

The values are chosen so that the out-
put of ICIc is a square wave which sweeps
up and down between 2kHz and 3kHz at a
rate of 2Hz. IC1d is a simple buffer stage
which isolates IClc from the loading ef-
fect of the output transducer WDI,

The alarm is turned on by removing the
plug from the miniature switched jack
socket S2. The socket is wired so that the
alarm will keep sounding even if a nail or
other (conducting) object is used to at-
tempt to foil it. The choice of a 2.5mm
jack socket ensures that matchsticks can-
not be inserted.

The Tilt Switch

Mercury tilt switches are a bit difficult to
locate. One source would be equipment in
surplus stores; another would be old ther-
mostats that have been replaced with the
new setback types. Sometimes you can
find them in local component stores. One
source is Cardinal Electronics, with
outlets in Edmonton, Calgary and Saska-
toon. Their AS408V0 is an SPST light-
duty mercury bulb listed in the catalog at
$9.49.

Another possibility is to make your
own tilt switch, based on the pinball tilt
mechanisms. These use a short length of
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Parts List
Resistors
All 1/4 or 1/2 W, 5 percent
RULIRD troaiare a5 8 50 wadipaaasssia a was s v 100k
L A e r o ¥ % 0 47k
R o e cut s Ve s voss s es - IM
RS aare A e 4.5 5.0 B0 AS Ol L 4TS 94w 68k
ROVIOTIN oo v vioee amkis 54 S PR 10k
R 6 dli i e AR w0 D hos o 17 & o uaia 220k
R8I0 Ealitae s neniine nowe s cinvsanpaoan 15k
Potentiometers
VR siaiavnnsnacnssanpassess 100k trimpot
Jﬁ Capacitors
Gl i w i b rmatmma fims & 3 wanreaeiiom 10n
(67 O T T b 100u, 10V
(R Uy 4.7u,10V
A SR U 8 5 e s S A A e aleati 22n
Semiconductors
ICL %5t s eioviies s wiv-oivize 4093 CMOS
BRI S e Snine ena s BC184, 2N3904 or
other gen. purp. NPN
TR253 scsiiiuikainyers /5:3: 6 ¥os BC212, 2N3905 or
other gen. purp. PNP
Miscellaneous
Sliveewieriyns Mercury tilt switch (see text)
Sty ns nisaione 2.5mm switched jack socket
WL G5 v e e Piezoelectric resonator
Radio Shack 273-060 or equiv.
Bl aaniaeanevaseanion 9V battery and clip
Suitable utility case, 14-pin IC socket,
2.5mm plastic jack plug.

metal pull-chain inside a metal tube;
tilting the tube lets the conductive chain
touch the tube and make contact.

It is also quite possible to use any
other sensor that changes from open cir-
cuit to closed circuit when disturbed.
Pressure mats and micro switches wired in
parallel with S1 could be used to give ad-
ditional protection.

Construction
The alarm is built on a single small printed
circuit board. A socket is recommended
for IC1 as it aids trouble-shooting enor-
mously if the IC can be removed. The
electrolytic capacitors C2, C3 and C5
must be fitted the right way around as
must the transistors and the IC. Take care
not to confuse the two types of transistor.
The tilt switch can be mounted on the
board as shown but may also be fitted
remotely on wire leads. The main thing is
to get the switch set at the correct angle so
that it is normally open but closes on an
attempted theft. The operation of the
switch can be checked easily by watching
the mercury blob fall from end to end.

Testing

When the alarm is complete check that S2
is working correctly so that power is only
supplied to the circuit when the plug is
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Fig. 2. The PCB and component layout.

removed. Insert the jack plug, connect a
battery and set the position of S1 so that it
is open circuit. Remove the plug and
check that the alarm is silent. As soon as
S1 is tilted to the short circuit position the
alarm should sound. Tilting S1 to the
open position should have no effect and
the alarm should continue to sound for
between 60 and 120 seconds. The frequen-
cy range of the alarm sound should be set
by VRI for the most penetrating effect.
Resonances in WD1 are influenced by its
mounting method so the setting of VR1
should be done with the alarm in as near
to its final form as possible.

In Use

The alarm can be fixed to the object to be
protected by using double-sided tape,
Velcro strips or any other appropriate
method. Battery drain is negligible when
the alarm is not sounding and small even
when it is. A 9V battery will probably last
for a year’s normal use. W
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“Dad,

ou've got to
elp me.”

“Sandy, what’s wrong? Are you hurt?”
“No, Dad, I'm fine.”

“Where are you?”

“At Pat’s. We all came over here to celebrate after the game.”

“It’s almost 12:30. Isn’t it time you called it a night?”

“That’s just it. Remember you always told me if I was out
never to drive with anyone who’s had too much to drink?
And not to be afraid to call you if I had no other way of getting
home? Well, tonight I’'m taking you at your word.”

“Stay right there. I'm coming to pick you up.”
“Thanks, Dad. Oh, and something else.”
“Shoot.”

“Are you angry with me?”

“Angry? No, Sandy. Not on your life.”

Seagram
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12 oz. regular beer, 5 0z. table wine and 12 0z. spirits are
equal in alcoho! content. Be equally careful with each.

For afree chart on safe drinking limits, write to us. P.O. Box 847, Station H, Montreal, Quebec. H3G 2M8



- THE LATEST FROM HAMEG
HM203-6

® SIMPLE
® FUNCTIONABLE
® RELIABLE

® COMPLETE

® 2 YR. WARRANTY

® COMPONENT
TESTER

The HM203-6 was designed for general purpose applications in 1ndustry and service.
| Its many operating modes, front panel layout, and ease of operation makes it an ideal

/ oscilloscope for training, engineers and technicians.

® ACTIVE TV-SYNC

And to introduce the NEW [ERdRUAEsERCRSl
digital meters from Triplett ERNENSEINNAIRY
BCS Electronics Limited will [

give absolutely FREE a Model [ditsls= i
2030 pocket Autoranging 3% L
Digit Triplett Meter with each |[Stvattri
HAMEG HM203-6 purchased
until $77()00

January 31, 1987.

F.O.B. DOWNSVIEW
PRICES SUBJECT TO CHANGE

Everything is complete and RS
all warranties will apply. =cmoncs TR TEL

Circle No. 25 on Reader Service Card Mon.-Fri. 8-5 p.m. Sat. 10 a.m.-1 p.m.
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