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omputer Division

cable pr ices!

DISK DRIVE Il W/DOS 3.3

$795
DISK DRIVE Il

$739

Also check out our
Multiflex drives

We provide our own
120 day warranty

New Multifiex Products

for the Apple™
% Special Limited Time Offer
16K RAM CARD

Allows you to expand your 48K
Apple to 64K.

ssembled & Tested with 90
day guarantee

Multiflex Video Card
(80 x 24)

Based on 6845 5 1 69
Assembled & Tested with 90
day guarantee
Multiflex Wire-Wrap card for Apple

APPLE | +
w/48K RAM

DOSBORNE 1

The Osbourne 1 computer is one of the most exciting developments in the field of
small systems in the recent times. Its low prices, combined with its small size and
large features make it in high demand all over the world. The hardware features in-
clude:* a Z80A CPU with 64K RAM * dual floppy disk drives with 90K storage * §"

CRT * RS232 interface * IEEE 488 interface * business keyboard. The software in-
cluded is: * CP/M operating system *

WORDSTAR word processor (c/w
MAILMERGE}) * SUPERCALC spreadsheet * CBASIC * MBASIC. And all this for the

amazingly low price of just $2495l special, and this month only, we

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

Monitors

Zenith Monitors complete with housing
and power supply ready-to-use with any ONLY
composite video signal 12" green

phosphorus screen switch selectable for s 1 65
40 or 80 characters. 90 day warranty;
quantity discounts available.

COLOUR 1 MONITOR

..... $17.95
Multifilex Disk Drives

for your Apple™

SA400L Disk Drive attractively
packaged, ready to plug into an Ap-
ple Drive Controller Card (Compatible

to Apple Drive). This month only 5389

SA400L Packaged with Controller,

DOS and Book. Special 5549

Note: the above Specials only good for month of October.
Apple is a registered trade mark of Apple Computers Inc.

13 Colour Monitor 90 day D

warranty. 5569
Multiflex Speech Board Kit

with 32 useful words

Multiflex Z80 Card
for the Apple

$150.00

Software at extra cost

Multiflex EPROM Programmer

ORANGE 16K MEMORY
N

M.C. CPS MULTIFUNCTION .. ..
EXPANSION ... ............ $ 169.00 C.C.S. CLOCK/ICALENDAR
R

CARD S B e | o - o 169.00
15.00 VIDEX VIDEOTERM ...........
ORANGE ROMFONT CHIPS .00 VIDEX SWITCHPLATE . ..
APPLE PARALLEL ...... .239.00 VIDEX SOFTSWITCH
APPLESERIAL .. ... .. VIDEX ENHANCER I}
APPLE CENTRONICS .

. HAYES MICROMODEM Il ... .. 499.00
APPLEIEEE488 .. .. . ... ..... 00 HAYES SMARTMODEM ...... .. 385.00
APPLE COMMUNICATIONS ....289.00 NOVATION APPLE CATIl . ... .569.00
for the Apple R R NS UAGESYSTEM MICROSOFT 16K RAMCARD . . .259.00
P 2716. 2 AP E daCr Sy 649.00 MICROSOFT 280 SOFTCARD _ . 435.00
rograms ,2732,2764 . . . . $150 M.C.MUSICSYSTEM . . ... 789.00 Manoupnremd 4 v
with ZIF socket M.C.SUPERTALKER .......... 439.00
We accept American Express credit card

THUNDERCLOCK + .. .... T
LC.AD+DIA............... 529.00 1G PADOLES..................
M.C. ROMWRITER _ 13 JOYSTICK

EE
FOR ORDERING INFORMATION S
OPPOSITE PAGE.

master charge

our super
:me of your order
k on any of thes€ items a:;:,h:s“mﬁnanly possible.
If we run out x:,f‘:“;h the items to you as SO
fast serviceé

ard.

circle No. 7 0on Reader Service C



'OuU can-,
€ bege the besey Don‘e p
es,

E xce, tron '.x hcn-lme-ni

Com
Ponent,; g Computing Inc _

SPECTACULAR "
exceLtronix inc. | =+ PRINTERS
CATALOGUE T 0 cha T o

inthisissue = 1 EPCSON  sera.........o.ce

EPSON =
Okidata u83A. 132 column, friction

or tractor feed, 120 c.p.s. parallel or

U of T 6809 SPECI AI. MX80 type lll . .. ... $759 ortra
SR ol bl S B e ot

Bou"d MX80FT type ... 869 Daisywriter—100. 132 column,

MX82 type e o $825 serial, daisy-wheel letter quan;i:;gs

MX82FT type Il . . . .$959
MX100 type HHl . ... $1069 Tec-Writer I. 80 column, tractor &

friction feed, paralle! and serial

Note: All type Il printers in- "~
clude graphics. All printers Tec.Writer Il. 120 c.p.s., 132 column

come with 90 day warranty. tractor & friction feed, parallel &
arid Iy, W el i $1250

Apple Interface card and cable Tec.writer lll. Daisy-wheel, 40 c.p.s.,
$2450

for Epson printers . . .. ... $149 2Kbuffer. .................
Quantity Discounts Available. Please call.

NEW MULTIFLEX PRODUCTS

Perfect as a starter

KIT 5375

PRICE

Requires RS232 Terminal
Includes 6809, 2 (6522) parallel
ports, 2 (6551) serial ports, 48K of
dynamic RAM, 4K of monitor.
Optional 8K of U of T Assembler
and Editor available at $160 ex-

tra.
Read May 1982 ETI for review of

this 6809 Board.

MEMORY SUPER

SPECIALS

very good stock

(41164é1?(0ns .......... $12.95
x 64K single (+ 5V) suppl
4116-150ns (1x16k) . .. .. $2.5y(;

DISK DRIVES | .15.200ns (1x16k) ... $1.95

SPECIAL 4116-300ns (1x16k) . . . . . $1.75 § Extended Introductary Special. Prices good
This Month Only! 2114L.-200ns iow power .$1.95 for November onl

SA400L.. . ....... $289 [| R 2016 (2 x 8 static . - e

(5%" S5 Shugart) NOTE: 1 of these can duire | Multiflex Intelligent Terminal Kit

SA200........... $285 | job 02f44 2114’skblt1t uses only | As describedinthisissue.................. $195

(5%" Slimline SS Shugart) one 24 pin socke Case: $45.00 Power Supply $38.00

6116 (2kX8) ..... ... .. $11.00 iy : ; -
gf\gg; g o3 E $669 § same as above but CMOS New Improved Multifliex Kit
Jen g $895 518% g;%cs ........... :;.gg ' Great for beginners or pros 536 y
........... 2708 EPROM (1k) :$5:95 Cra:f:ev:gg:rzotherboard and a S100 CPU card. Standard features:

Includes 32 keypad with 16 HEX and 16 control keys; HEX display; Cassette In-
terface; EPROM Programmer for 2708, 2716, 2732, 2532, 2764, 27128, Wire-Wrap
area (space for about fifty 14.pin chips), Parallel Port (8255), S$100 Connector

(8” DS Shugart)

CONTROL DATA

CDC9409 .. ... ... $399
(5%™ DS DD)
CDC9406 ... .....

2716 EPROM (2K) ... ... $5.50
2732 EPROM (4k) . . . . .. $8.95
2532 EPROM (4K) . . . . .. $9.95
2764 EPROM (8K)300ns $17.95

FOR QUANTITY
PRICES CONTACT

(with space for three more).
CPU card includes

ZB0A CPU, 2732 (EPROM with our monitor), 6116 (2K x 8 RAM) and all the cir-
cuitry. The CPU card has provision (but kit does not include the parts for) 64K of
RAM, 4 sockets for EPROM/RAM (2732, 2764, 6116, 8255), parallel port and
8253 timer. Also piggyback board is available for this CPU with 2 serial ports,

BEST PRICES ON US FOR REALLY
OSC|LLOSCOPES SUPER PR'CES real time clock and much more.
Multiflex Floppy Controller Board Kit

Based on the 1793, can handle up to four 8” or 5% SS or DS. DD. disks,
Shugart compatible. $ 2 9 5

CP/M and BIOS forthiscard. ............

Multiflex 80 x 24 VideoBoard Kit ...................
Uses Z80A, 8257, 8275 ASCII keyboard input provided.

Now the Unbeatable!
Purchase this package below for only

' > 4

We carry a wide stock of
microprocessor chips,
TTL, CMOS, linear and
i discrete components,
“““ : for example:

H ITACHI ;B\ Muitiflex KIt (as described above)
64K of RAM
HAMEG  Jesoo0.......... 00 .. 000 C' Vidoo o (50 x 24 a5 abave 9 9
D. FI
LEADER E. CP Software

Check out pa a F. SA400L 5% Disk Drive
ge . o R
3437 inour  JLATRnd e Believe it, it is real!

Catalogue Multiflex Keyboard . .. ........ .. ... .. .. ... .. .. ...

KeybaardiCasers s ek b B i e g 3 o arae Tr  arts B o o

PRICE POLicY
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“Is it wishful thinking to want a
50 MHz portable scope with
1 mV /div sensitivity for under $2,600?”

>, o~ j
‘fq‘”.l. fi

h—“__.

HITACHI HFARD YOU.
Not since Hitachi introduced the dual trace, delayed wherever it’s needed.
sweep V-509. For only $2,590 you get a dynamic range Hitachi’s human engineering is evident in every
of 8 full divisions. Sensitivity to 1 mV /div at 10 MHz. And facet of V-509 design. Its bright, 3.5” diagonal CRT is
sweep times down to 10 ns/div. For today’s sophisticated easy to read. Functionally grouped front-panel controls
electronics, computers and VIRs, it’s the perfect field make for fast, efficient use.
service tool. Also from Hitachi is the V-209, list price $1,450. A 20
Weighing a mere 11 pounds, in an 8.5” x 4.3" x MHz, dual trace, mini-portable scope with many of the
13.8" package, the V-509 is, nevertheless, a heavyweight same performance and ease-of-use features as the V-509.
when it comes to perform- . Soif you're thinking about

ance. Auto focus, a built-in

purchasing a mini-portable
TV sync separation circuit

scope, you know who to

and Channel 1 DVM output think of.

are standard. There’s even a Hitachi Denshi Ltd. (Canada)
single-sweep function to HEAD OFFICE:

reliably measure one-time 65 Melford Drive

events. Plus AC/DC operation
and an optional battery pack,
s0 you can take the V-509

Scarborough, Ontario M1B 2G6
Tel. (416) 299-5900
Telex 065-25324

Circle No.21 on Reader Service Card. |
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BACK ISSUES AND PHOTOCOPIES

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

We can supply photocopies of al article
published in ETI Canada; the charge is $2.00 per art|-
cle, regardless of Ienglh Please speclfy both issue
and article.

COMPONENT NOTATION AND UNITS

We normally specify components using an interna-
tional standard. Many readers wiil be unfamiliar
with this but it's simple, less likely to Iead to error
and will be widely used everywhsre sooner or later.
ETI has opted for sooner!

Firstly decimai points are dropped and substituted
with the multiplier: thus 4.7uF Is written 4u?.
Capacltors also use the muitiplier nano (one
nanofarad is 1000pF). Thus 0.1uF is 100nF, 56C0pF
is Ez)nis5 Other examples are 5.8pF = 5p6 and 0.5pF
= Op

Resistors are treated similarly: $.8Mohms is 1MB,
56kohms Is the same, 4.7kohms is 4k7, $00ohms is
100R and 5.60hms is 5R6.

PCB SUPPLIERS
ETI magazine does NOT supply PCBs or kits but we
do issue manufacturing perrnrts for companies to
manufacture boards and kits to our designs, Con-
tact the following companies when ordering boards.
Please note we do not keep track of what is
avallable from who so please don't contactus for in.
formation on PCBs and kits. Similarly do not ask
PCB suppilers for heip with projects.

;O%K Associates, P.O. Box 54, Morriston, Ont. NOB
SR Electronics, P.O. Box 6326F, Hamilton, Ont., L8C
Wentworth Electronics, R.R.No.1, Waterdown,Ont.,
LOR2H0.

Bgzoclnlhs inc., P.O. Box 261, Westland MI 48185,

Arkon Electronics Ltd., 409 Queen Street W., Toron-
to, Ont., M5V 2A5.

Beyer & Martin Electronic Ltd 2 Jodi Ave., Unit C,

Downsview, Ontario M3N 1H ~
Spectrum Electronics, Box 4166 Stn ‘D', Hamilton,
Ontario LBV 4L5.

Dacor Limited, P.O. Box 683, Statlon Q, Toronto,
M4T 2NS5.

POSTAL INFORMATION

Second Class Mail Reglstration No.3955. Malling
address for subscription orders, undeliverable
copies and change of address notice Is:
Electronics Today fnternational, Unit 6,
25 Overlea Blvd., Toronto, Ontario, M4H 1B1.




Correction

In our October issue, the ad for
General Electronics on page 83 ap-
peared with incorrect prices. The
ad should have read Regular
-$795.00 Special -$725.00. We
apologise for any inconvenience
caused.

DIP Sockets

A broad family of closed-frame
DIP sockets is now available from
Thomas & Betts Corporation,
Ansley Electronics Division. The
sockets accommodate a wide varie-
ty of DIPs in pc board uses that re-
quire frequent removal and
replacement of DIP devices.
Available in 6 through 40
positions, the sockets offer: ex-
tremely low profile (down to 4.32
mm, or 0.170""), precision-
machined contacts for smooth en-
try and high reliability, four points

ET! Magazine is Published by:

Electronics Today Intematijonal
Editoriai and Advertising Offices
uUnit 6, 25 Overlea Bouievard,
Toronto, Ontario, M4H 1B1
Telephone {(416) 423-3262

Publisher

and Editor: Halvor W. Moorshead
Assistant Editor: Steve Rimmer
Production Manager: Ann Rodrigues

Production: Cindy Baker
Liz Longwili
Subscription Department: Bebe Lall
Nadia Marar

Accounts Department: Pirjo Dunphy
Advertising Manager: Senga Harrison
Advertising

Representative: Omar Vogt
Advertising Services: Carolyn Wyatt

COPYRIGHT

All material is subject to worldwide
copyright protection. All PCB patterns
are copyright and no company can sell
boards to our design without our permis-
sion.

UABILITY
While every etfort has been made to en-
sure that all constructional projects refer-
red to in this magazine will operate as in-
dicated efficiently and properly and that
all necessary components are available,
no responsibility whatsoever is accepted
in respect of the failure for any reason at
all of the project to operate efficiently or
at all whether due to any fault in the
design or otherwise and no responsibility
Is accepted for the failure to ogtaln com-
nent parts in respect of any such pro-
r:ct. Further no responsibility is accepted
n respect of any injury or damage caused
by any tault In design of any such project
as aforesaid.

EDITORIAL QUERIES

Written queries can only be answered
when accompanled by a self-addressed,
stamped envelope. These must relate to
recent articles and not involve the staft in
any research. Mark such letters ETI-
Query. We cannot answer telephone
queries.
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of contact (edge wipe and side
wipe), the ability to accept stan-
dard flat and round IC pins (from
2.54 to 3.94 mm long), polarity
notch for identification and
automatic insertion keying. For
maximum packaging density, the
sockets are end-to-end and side-to-
side stackable.

Two basic closed-frame
socket types are offered — sockets
with solder tails and sockets with
wrap-post tails. Sockets with wrap-
post tails are available for 1-, 2-,
and 3-wrap lengths. All sockets are
made from
polyester (meets U.L. 94V-0); con-
tacts are heat-treated beryllium
copper with gold-over-nickel
plating; the sleeve is made from
brass with gold-over-nickel or tin-
over-nickel plating.

The sockets are designed to
operate at temperatures ranging
from -65 to 125°C (gold sleeve) or
from -40 to 100°C (tin sleeve).

For further information con-
tact Customer Service, Ansley
Electronics Division, " Thomas &
Betts Corporation, 920 Route 202,
Raritan, NJ 08869, (201) 469-4000.

""n\
““.Q...‘.‘- .

Printer
Lanpar Limited has announced the
introduction of the Letterprinter
LA 100, a new low cost matrix
printer featuring high-resolution
letter-quality copy, graphics and
high-speed draft-quality printing.
This lightweight, desk-top printer
can be used with conventional
small and medium-sized computer
systems, personal computers and
small business computer and word-
processing systems.

The Letterprinter LA 100 can
produce typical 7 x 9 dot matrix
quality output at a speed of 240
characters per second.

Near-letter-quality output is
achieved by slowing down the LA
100’s print speed and overlapping
matrix dots to form smooth
character shapes. In this mode,
each character is formed by up to
33 dots horizontally and 18 dots
vertically, at an average print
speed of 30 characters per second.

The number of characters per
inch as well as choice of fonts, tab
settings, printing speeds and
margins are program or user-
selectable.

A new snap-in ribbon car-
tridge, with ten times the lifespan
of conventional ribbons is
available for the printer. The print
head is user replacegble. The
printer features an internal self-test
so the user can' check its proper
operation at any time.

For more information, con-

tough glass-filled .

tact Lanpar, 85 Torbay Road,
Markham, Ontario.

Satellite Surveyor
A transponder guide to all
satellites has just been published
by Mo’Day International giving
full details of video and audio fre-
quencies, polarities, satellite loca-
tions, all sub-carrier information
together with programming notes
and programmers addresses.

All T.V. and audio transmis-
sions are constantly monitored on
both U.S. and Canadian satellites
while international listings are
monitored by NORAD. Also in-
cluded are military space activities
of all the major powers.

Four quarterly issues are
$17.95. Sample copy is $5.00 from
Mo’Day International, 4023
Lakeview Drive, Lake Havasu Ci-
ty, AZ 86503. U.S.A. Additional
Information from David Day,
Editor (602) 453-3850.

Keyboard

Stackpole’s KS200 keyboards and
keyswitches are now available *‘off
the shelf’’ from Canadian
Stackpole Limited, Components
Division.

The Stackpole keyboard pro-
gram includes standard 54 and 62
key monolithic main arrays, a
variety of ancillary arrays, discrete
momentary and latching keyswit-
ches.

This program, specifically
geared to the needs of the Cana-
dian market, features fast tur-
naround time on custom keycap
legends, at moderate set up costs.

For further information, con-
tact Canadian Stackpole Limited,
Components Division. Consumer
inquiries will be handled by Ex-
celtronix, 319 College Street,
Toronto, M5T 1S2; 416-921-5295.

Single-Board Computer
Intel Corporation have announc-
ed a complete eight-bit microcom-
puter on a single board that pro-
vides 64 kilobytes of memory
capacity via JEDEC-compatible
28-pin sockets. The new board car-
ries a high degree of 1/0 flexibility
for a wide range of end-product
applications.

The new board is built around
Intel’s 8080A eight-bit, n-channel
microprocessor. The board is
designed as a highly integrated
solution for OEMs that want to br-
ing interlligent products to market
with a minimal amount of develop-
ment time.

The board provides designers
with a high degree of memory flex-
ibility. Six 28-pin JEDEC-
compatible sockets for SRAM (2K
x 8, 8K x 8), EPROM (including
27128), and E*PROM (2K x 8, 8K
x 8) memory components provide
capacity up to 64K bytes. The
board contains two kilobytes of
static RAM in one of the six
sockets and has 48 programmable
1/0 lines; its USART channel is
RS-232 compatible.

Plug compatible in most in-
stances with previous Intel and
other MULTIBUS vendor board
products, the board allows OEMs
to cost reduce their present system
due to low board price and increas-
ed memory and 1/0 flexibility.

With two on-board iSBX bus
connectors, the iSBC 80/16 board
allows low-cost, modular I/0 ex-
pansion via 14 Intel iISBX modules
available from Intel. This I/0 flex-
ibility will allow QEMs to imple-
ment previous MULTIBUS 1/0
expansion via the iSBX bus,

thereby also reducing overall
system cost.

The iSBC 80/16 single-board
computer is available now at a
single-unit price of $540.



Model 65310

@15 MHz (—3dB) Bandwidth
o X5 Sweep Magnifier
®Battery, 12VDC & AC

O peration

Dual Trace Portable Scope

$795.%

Probes and F.S.T.
included

e2 mV Vertical Sensitivity
® Trace Rotator

Model 65601

2 Matnirnester

OSCILLOSCOPES!

The Best Buys Available

Dual Trace Bench/
Portable Scope

Featuring At No Extra Cost .......

® 20 MHz (—-3dB) Bandwidth
e 6” CRT Display
® Fully Automatic Triggering

$795.00

included

...... ‘The Component Tester’

®Trace Rotator
®2 mV Vertical Sensitivity
O®HF Rejection

Model 65625

Portable Scope

45 MHz (—3dB) Bandwidth
o Delayed Sweep (selectable)
@ Single Sweep (selectable)

® Extremely Bright 5" CRT

$1385.90

Probes and F.S.T.
included
@ |lluminated Internal Graticule
o Optimal Sensitivity of 1 mV
® X—Y or X—Y—Z OQperation
©120 VAC Line Operation

VMetermaster

R.H.NICHOLS

Head Office: 214 Dolomite Drive, Downsview, Ontario M3J 2P8
Bl T0RONTO (416) 6613190 MONTREAL (514) 337-0425 EDMONTON (403) 432:7746 OTTAWA (613) 238-7007 IR
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Model 65635
NEW!

Dual Trace Bench/
Portable Scope

35 MHz (—3dB) Bandwidth
o Delayed Sweep (selectable)
oSingle Sweep (selectable)
®6” CRT Display

CHARGEX
VISA

5% Discount for Cash,

Certified Check, or Money Order

Circle no. 11 on Reader Service Card.

$995.00

‘Probes and F.S.T.
included
e (ptimal Sensitivity of 1 mV
o X-Y or X-Y—Z OQOperation
¢120 VAC Line Operation
®X5 Sweep Magnifier

Probes and F.S.T. l

All prices F.0.B.
Downsview, Ontario
subject to change with-
out notice. P.S. T, extra
where applicable,



Patent Data

“Over 10,000 U.S. patent
abstracts, representing the world’s
most significant data processor
technology, is assembled in 7
volumes,”’ said Jay Harding,
spokesman for Patent Data.

“In 10,000 DATA PRO-
CESSOR PATENT ABSTRACTS
Patent Data has for the first time
collected abstracts of all patents
devoted to electric digital data pro-
cessors or calculating systems,’’ he
explained. “‘Since foreign com-
panies also patent their most im-
portant ideas in the United States,
we. believe this set represents the
most complete reference collection
of data processor technology in the
world today.

“Few people know that more
than 80% of the technology reveal-
ed in patents does not appear in the
technical literature—or anywhere
else! Nor do most people know
that a majority of the important
discoveries are brought to light
first in the patent literature.

““The set contains hundreds of
software patents, too’’, Harding
said, “‘a subject of great interest
since the United States Supreme
Court last year gave the green light
to patenting certain classes of com-
puter software.’’

‘“Because of the uniqueness of
patent information and the com-
pleteness of this set, it should pro-
ve to be very useful to those in the
data processor technical communi-
ty trying to learn what is happen-
ing in the art and how to avoid
reinventing the wheel,’’ he explain-
ed. ‘“‘However, perhaps the most
intense use of our books will be to
keep tabs on what competitors are
doing’’, he predicted.

The 7 volumes will be publish-
ed as a series. Volume 1 will be
available in December 1982; the re-
maining 6 volumes will be
available at 1 month intervals
thereafter. The set will be updated
periodically by the company.

Send direct inquiries to Patent
Data Publications, Inc. at 901A N.
President Street, Wheaton, IL
60187, USA.

PROM Programmer

A new PROM programmer per-
sonality module that can
simultaneously program either
eight 24-pin MOS PROM s or eight
28-pin MOS PROMs has been an-
nounced by Pro-Log Corporation..

The new PM9076A Gang Per-
sonality Module replaces the
earlier PM9076 module, which
programmed only 28-pin devices.
Like the earlier module, it works
with Pro-Log’s M980 and M910A
PROM programmer master con-
trol units.

According to Roger Born,
PROM programmer marketing
manager, the PM9076A offers
significant cost savings to those
users programming both 24-pin
and 28-pin PROMs. He said the
new module accommodates 24-pin
devices in the lower 24 pins of its
28-pin Zero Insertion Force
sockets.
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The 28-pin devices that can be
programmed by the PM9076A are
the 2564, 2764 and MK2764
PROMs; 24-pin devices include the
2516, 2532, 2716, 2732, 2732A,
2758, 27C16, 2808, 2816 and 48106
PROMs.

Pro-Log’s generic gang per-
sonality modules can
simultaneously program eight
PROMs from any family of 5-volt
MOS devices, including the latest
E’*PROMs. Programming
algorithms and PROM pinouts are
reconfigured simply be plugging in
the appropriate 40-pin gang con-
figurator (E? devices require two
gang.)

Micro-Code Sequencer

An 8-bit Micro-Code Sequencer
Integrated Circuit based on the bit-
slice concept that permits simple
expansion to a width of 24 bits has
been announced by Motorola. The
device — the MC10904 — is a
member of the M10900 family of
high-speed ECL circuits which, by
virtue of LSI/VLSI architecture,
offers state-of-the-art performance
for computers, controllers and
other digital logic systems.

The MC10904 contains two
main sections: (1) condition input
control, and (2) micro-code ad-
dress control. It has a 4-level
subroutine stack that can be push-
ed and popped simultaneously,
and contains two direct data inputs
for jump and conditional branch
destinations.

A special P counter pin
simplifies loading RAM writeable
macroprogram memory. This in-
put can also be used to hold the
system on a microinstruction for
diagnostics.

Each MC10904 handles up to
six branch condition inputs divided
into groups of four and two. One
bit from each group (of four or

two) can be used by itself or
logically combined with a bit from
the other group to determine
branch condition status. For exam-
ple, a single micro-code instruction
could incorporate ‘‘branch if less
than equal’’ by having an ALU
sign bit on one set of condition in-
puts, and zero detect on the other.
The six condition inputs expand
with additional sequencer circuits.
Two MC10904s can address 64K
micro-code words and provide up
to 12 conditional branch inputs.

The MC10904 is priced, in
100-999 guantities, at $100.00, im-
mediate availability is from the
factory and through authorized
Motorola distributors.

PCB Trolls

PCB Trolls stole the printed circuit
board design from the 150 watt
amp article. We caught ‘em,
thrashed ’em within an inch of
their scaly little lives and got the
board back. It’s included in this
issue at the end of Computing To-
day.

Anyone know a way to shut
up crying trolls?
Continued on page 26

CMOS EPROMs

Intersil’s semiconductor division
has introduced the industry’s first
8K CMOS EPROMs, the IM6657
and IM6658. Like Intersil’s 4k ver-
sions, the IM6653 and IM6654, the
new pin-compatible 8K devices
feature on-chip address latches and
chip select functions.

The IM6657 (2k x 4) and
IM6658 (1k x 8) are fully decoded
and erasable by exposure to
ultraviolet light. Power comsump-
tion is the lowest among existing
EPROMSs, and interfacing is great-
ly simplified by the use of the on-
chip address latches. Devices may
be order with access times of 450,
550, 600 or 650ns.

The two new EPROMs are of-
fered in standard 24-pin CERDIP
packages, with prices beginning at
$6.05 each in 100-unit quantities
for the commercial grade 650ns
part.

For further information con-
tact George Jennings at (408)
996-5679.
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ORION

Electronic SuppliesInc.
ELECTRONIC DISTRIBUTOR

INDUSTRIAL — EDUCATIONAL — COMMERCIAL — HOBBYIST

START WITH ORION FOR
A NEW ERA IN THE WORLD
OF ELECTRONICS

We have the most complete selection
of electronic components.
Full line of TTL, CMOS, Linear,
1Cs, Computer Interface, Support Chips
and CPUs.
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Authorized diswributor for RCA, COSMAC VIP

What can you
honestly expect
from an
interactive data
terminal that
costs only $475.95

Well, to begin with, color graphics.

RCA’s VP-3301 has unique color-locking circuitry that
gives you sharp, jitter-free color graphics and rainbow-tree
characters.

Plus much more: Microprocessor control. Resident and
programmable character set. Reverse video. State-of-the-
art LS| video control. 20 and 40 character formats. RS232C
and 20 mA current loop. Six baud rates. Eight data tor-
mats. ASCIl encoding. Light-touch flexible-membrane key
switches for reliability-and long life. CMOS circuitry and a
spill-proof, dust-proof keyboard for hostlle environments.

The VP-3301 can be used with a 525-line color or
monochrome monitor or a standard TV set through an RF
modulator.”*® It serves a wide varlety of industrial, educa-
tional, business and individual applications including
communication with time sharing and data base networks
such as those provided by Dow Jones News/Retrieval Ser-
vice, CompuServe and Source.

QI(I:}\hIs—for the low price of $475.95. And it's made by

INTERACT COMPUTER

16K LEVEL Il

Just
$595.
fyeron ez

A icrocomputer wilh @ tult standard 53 key typewriter
style keyboard and built-in cassette recorder for use In entering
#7d storing pregrams Utilizing the versatile Intel B0BOA micro
processor, the Inferact computer has 16X of RAM and 2K of ROM
3t 1ts disposal, Output is in cofor on your own TV screen. Sound
is also generated through your TV set and can consist of ex
Nilarating computer beeps o two full octaves of music. This 15
truly 2 powerlul comouter capable of devetoping and handling
variety of programs. and with available software provides true
educational stimulus lexamples: Track, Chess. Conc

tion, etc.). The Interact computt deat opportunity to
iearn BASIC, the most popular computer language for small busl.
ness and hobbyists. and with the use of the 84 page manual. you
ledrci 3t your own pace

Write for our

INSTALLATION: Attach to antenna terminals of your cokor TV
set and piug into 120 VAC wall outiet, Computer includes built-in
RF modutator, FCC approved and UL and CSA histed

PROGRAMING: Most Microcompulers start you o with an
abbrevisted 4K BASIC, and then later you have 10 relearn the
more powertul language. Since this computer has 16X of RAM,
we start you with Level Il Microsoft 47 BASIC. BASIC is the
most poputar Micro-computer Ianguage using commands that are
words we are Iy used to- such as. PRINT, NEW. GOTO
(For go to), END, COLOR, JOY, INPUT, etc. To heip you learn pro-
graming we have included an 84 page instruction manual, plus
2 20 page book of program examples

Educational and Entertaining

ASCHl Keyboard Fully encoded. 128-character ASCH
alphanumenc kevboard. 58 hght 1ouch keys {2 use: ge-
lined) Selectable. “Upper-Case-Onby” 5109 75

é%%’k”f .‘.‘:“:{% ASClI/Mumeric Keybosrd ASCi
p o = Akl  Kevboard identical 10 VP-601 oius
16 key rumenc entrv_kevboard for
easwer entry; of numbers 49.75
Cable: ASCH Keyboarda to VP-711 Flat ribbor: cabie. 24 :n. 1engin, 1or cor-
necting VP-601 or VP-611 and VP-7 11 Inchides maiching connecior on both ends

-- $27.50

Coble: ASCHI Keyboords mating conne: (nr

tor VP-801 or VP-611 Keyboards Oher end s unterrinated.

New! VP111
Microcomputer. . . .

Features

© RCA 1802 Microprocessor

@ 1K Bytes static RAM
Expandable on-board 10 4K
Expandable 10 32K Bytes Lotal

© 512 Byte ROM operating system
® CHIP—-8 intespretive language o
machine language programmable
® Hexidecimal keypad

® Audlo lone generalor

@ Single 5-volt operation

$139.5°

Assembled® and tested.

® Video output to monilor or modulator
® Cassetle Interface— 100 Bytes/sec

® instruction Manual with 5 video game
istings, schematics, CHIP-8, much more

ideal for low-cost contsol applicalions
r

Expandable to full VIP capabillly with
VP14 KIT.

“User need only connecl cables {inchud-
ed). a S-volt power supply, and speaker

VP—
For time sharln? aj

standard TV set for display. Built-in 300 baud direct connect
modem, includes: numeric keypad, color graphlics, tone and
noise generator, RF and video/audio outputs, expansion in--
terface, resident and user-definable character sets, cursor
control, reverse video, plus many other teatures. (Includes
connecting cables.)

VP-=3303 Interactive Data Terminal (RF & Video/Audio)

General purpose terminal. Similar to the VP-3501. Does not
include modem or numeric keypad. Six switch selectable
?aud rates to 19.2k. RS-232C and 20 mA current loop inter-

3501 Videotex Data Terminal
pplications via telephone. Connects to

Sinclair ZX81 Computer
ASSEMBLED $129.95

Kit s109.95

The ZX81's advanced
capability.

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

New, improved specification.

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

td0 eight decimal places.
*Graph-drawing and animated-
display- tacitities. “Multi-
dimensional string and
numeric arrays. ‘Up to 26
FORINEXT loops. *Randomize
function. *Programmable in
machine code. °‘Cassette
LOAD and SAVE with named
programs. °*1K-byte RAM ex-
pandable to 16K. “Full editing
tacilities. *Able to drive the
new Sinclair ZX Printer (to be
available shortly).

If you own a ZX80. ..

The new 8K BASIC ROM as us-
ed in the ZX81 is available as a
drop-in replacement chip.
(Complete with new keyboard
template and operating
manual). With the exception of
animated grapbhics, all the ad-
vanced features of the ZX81
are now avallable on your ZX80
— including the ability to drive
the Sinclalr ZX Printer.

16K Memory Expansion Kit
(No P.C. Board) $60.95

zxal Printer: .

Designed exclusively tor use with the ZX81 $and ZX80
with 8K basic ROM), the printer offers full
glghanumerics and highly sophisticated graphics.

PY command prints out exactly what is on screen. At
last you can have a hard copg of your program listing
and results. Printing speed is 50 characters per second,
with 32 characters per line and 9 lines per vertical inch.
Connects to rear of ZX81 — using a stackable connector
$0 you can use a RAM pack as well. A 65 ft paper roll, in-
structions included. Requires 9 volts, 1.2 amp power
supply (option extra).

RCA PRICE LIST
58-Key Tgpewrltsr Format for Alphanumeric Entrg9
_8- 109.75

VP-601 - 8-bit parallei output $
VP-606 - Asynchronous serial output 139.75

58-Key Typewriter Format Plus Separate 16-Key
Calculator-Type Kayrad for Fast Numeric Entr‘y
VP-611 - 8-bit parallel output 149.75
VP-616 - Asynchronous serial output X
VP-3301- Video output & built in audio d
VP-3303 - Connects directly to TV set 498.95
VP-3501 - With built in modem & RF modulator 549.95

EmEmEmmmrEmme
PEMEBENMEEE
mEEEmnmEmme
CTMEGElamE=s

Hardware

$129.95
109.95
169.95
249.95
99.95
69.95
14.95

ZX81 Assembled
ZX81KIt

ZX Printer

64 K-RAM

16K RAM

16K RAM Kit

Power Supply

(forZX81 + 16k memory)

Software

Multifile Data
Storage System
Dictator
Constellation

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

64K 5249+

MEMOTECH 64K MEMOPAK

The Memopak is a 64K RAM pack which extends the
memory of the ZX81 by a further 56K. Designed to be in
the price range expected by Sinclair owners. Plugs
directly into the back of the ZX81 and does not inhibit
the use of the printer or other add-on boards. There is no
need for additional power supply or cables. The
Memopack together with the ZX81 gives a full 64K,
which is neither switched nor paged, and is directly ad-
dressable. The unit is user transparent, and accepts
such basic commands such as 10DIM A(S000).

With the Memopak extension the ZX81 is transformed
into a powerful computer, suitable for business, leisure
and educatlonal use, at a fraction of the cost of com-
parable systems.

Machine Language Software

2XAS Machine Code Assembler. A full specification Z80
assembler. Standard mnenonics are written directly into
our BASIC program.
XDB Disassembler/Debugger. Pertect complement to

ZXAS, also provides single step, string Search, block
transter, hex loader. $13.95

Circle No.6 on Reader Service Card.

ZX Chess
Star Trek
Vu-Calc

Viewtext

Books

Not-only 30 programs for the ZX81 — $16.95
Understanding your ZX81 ROM —23.95

Getting acquainted with your ZX81 — 16.95

The explorers guide to the ZX81 — 16.95

The gateway guide for the ZX81 & ZX80 — 16.95
Mastering machine code on your ZX81 — 24.95
The ZX81 pocketbook — 16.95

Orion Electronic Suppties Inc.
40 Lancaster Street West
Kitchener, Ontario N2H 4S9
(519) 576-9902

Master Charge & Visa, COD, Cheque,
Money Orders accepted. COD’s, ship-
ping & insurance extra. Write for our
FREE FLYER. :

Prices subject to change without notice.
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The ins and outs of collecting
rays, and what to do with
them, by Roger Allan.

WITH THE REALITIES of the Cana-
dian weather, once described as a
motley collection of extremes col-
lated by a manic depressive footfall
player, the application of solar energy
techniques to housing design and
heating and related matters is simply
one of common sense. Historically,
many cultures have utilized solar
techniques to a greater or lesser ex-
tent, including the classical Romans:
and Greeks, the Eskimos and other
North American native peoples. Even
since Europeans reached North
America, passive solar techniques
have been used, to wit, the pioneer’'s
earth shelters.

In Canada, the residential sector
(home heating) accounts for approx-
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imately 20 percent of the energy con-
sumed in Canada, with the bulk, even
today, being derived from fossil fuels
either as home heating oil, natural
gas or coal generated electric plants.
It is therefore simple common sense
that solar techniques of heating, be-
ing non-polluting, renewable and
relatively cheap, should be employed
whenever possible.

There are three types of solar
energy systems, active, passive and
hybrid. The basic function of each is
to provide space heating, water
heating, day-lighting and in rare
cases, the production of electricity.
The state of the art being such as it is
in regard to the production of elec-
tricity by solar cells, the emphasis,
technologically and in this article, is
on the passive and hybrid systems.

Basically, active systems
employ hardware and mechanical
equipment to collect and transport
heat. Flat plate or focussing collec-

.h, .

&

tors, usually mounted on the roof of a
building, and a separate heat storage
unit, (rock bin, water tank or a com-
bination of the two) are often the ma-
jor elements of the system. Water or
air, pumped through the collector, ab-
sorbs heat and transports it to the
storage unit. This heat is then sup-
plied from the storage unit to the
spaces in a building by a completely
mechanical distribution system.
Passive systems collect and
transport heat by non-mechanical
means. The most common definition
of a passive solar heating and cool-
ing system is that it is a system in
which the thermal energy flows in the
system are by natural means such as
radiation, conduction and natural
convection. In essence, the building
structure or some element of it is the
system. There are no separate collec-
tors, storage units or mechanical
elements. The most basic difference
between the active and passive



Exciting projects,
troubleshooting and repair
tips, and hands-on,
do-it-yourself info . . . plus
hundreds of time- and
money-saving ideas!

Select 3 fact-filled volumes
for Only $ 29_5 (total value up to $89.75)
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7 very good reasons to try
Electronics Book Club

Blue Ridge Summit, PA 17214

» Reduced Member Prices. Save up to 75 % on books sure to
increase your know-how

- Satisfaction Guaranteed. All books returnable within 10
days without obligation

* Club News Bulletins. All about current selections—mains,
alternates, extras—plus bonus offers. Comes 13 times a year

with dozens of up-to-the-minute titles you can pick from
+ “Automatic Order.” Do nothing, and the Main selection

will be shipped automaticaily! But . . . if you want an Alter-
nate selection—or no books at ail—we’ll follow the instruc-
tions you give on the reply form provided with every News

Bulletin Name Phone
- Continuing Benefits. Get a Dividend Certificate with every A

‘book purchased after fulfilling membership obligation, and

qualify for discounts on many other volumes City

+ Bonus Specials. Take advantage of sales, events, and -
added-value promotions State Zip

» Exceptional Quality. All books are first-rate publisher’s
editions, filled with useful to-the-minute information

;[;% EcecTranics Baak CLue

Blue Ridge Summit, PA 17214

Please accept my membership in Electronics Book Club and
send the 5 volumes circled below, billing me $2.95 (payable
in U.S. dollars) plus shipping and handling charges. If not
satisfied, 1 may return the books within ten days without
obligation and have my membership cancelled. I agree to
purchase 4 or more books at reduced Club prices (plus
shipping/handling) during the next 12 months, and may
resign any time thereafter.
335 1045 1123 1160 1183 1191 1211 1233
1241 1249 1271 1275 1276 1283 1290
1316 1323 1332 1337 1339 1349 1390 1396
1409 1411 1420 1429 1435 1436 1465

(Valid for new members only. Orders outside Canada must be prepaid with
international money orders in U.S. dollars.)
This order subject to acceptance by Electronics Book Club

ETY-1182

L-------------------J

ETI—NOVEMBER—1982—11



VALUABLE

he success of Canadian

business depends on the
skilled workers of this
country. But with the new
technologies and changes in
the Canadian economy, the
skills that are in demand are
changing.
People being trained in the
new skills and developing
trades are too few right now.
That's why Canada has a new
National Training Act. To
help more Canadians learn
the skills of tomorrow,
starting today.
We're encouraging more
employers to do more on-the-
job training. Improved wage
reimbursements for some
employees and less paper-
burden will make it easier for
industry to train more
Canadians.
Funding to the provinces for
community and technical
colleges will help them build
training facilities with the
most modern equipment to
train Canadians in the

. Employment and

Immigration Canada
Lioyd Axworthy, Minister

THIS MAN HAS A
SKILL. HE'S A
VALUABLE
CANADIAN
RESOURCE. WE
ARE GOING TO
NEED A LOT
MORE LIKE HIM.

Emploi et
Immigration Canada

Lioyd Axworthy, Ministre

important new skills.

And for workers who need to
retrain because of technological
changes on the job — special
allowances may be available if
they will learn one of the skills
in short supply in Canada.
Helping people who need
retraining is a federal
government priority.

What's the best way to handle
the workplace of the 1980’s?
With a lot of skill.

THE NEW NATIONAL TRAINING ACT

For more information about Skills
and the new National Training Act.
write to usat: SKILLS OTTAWA.K1A0J9

name

address

city - prov.
postal code

i+l

Canadi
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systems is in that the passive system
operates on the energy available in
its immediate environment and the
active system imports energy, such
as electricity, to power the fans and
pumps which make the system work.

Hybrid, or passive hybrid
systems involve passive collection
and mechanically assisted distribu-
tion of the solar heated air.

Sunny Days

Fortunately, extraction of low grade
heat from the sun’s rays does not de-
pend on sophisticated equipment.
Essentially, a solar collector panel
consists of a darkened absorber
(backed with insulating material to
minimize heat loss) through which is
circulated a heat transport fluid
(generally air or water) a covering of
glass or transparent plastic transmits
the visible light energy from the sun,
but does not transmit the infrared or
heat energy re-radiated from the ab-
sorber. The circulating fluid transfers
heat to a storage unit (water in the
case of water circulating systems, or
rock in the case of an air system)
from which heat is extracted as need-
ed.

There are four further concepts
in passive heating: direct and indirect
gain, “gl?ss and mass,” and “light
and tight”.

The first and simplest approach
to passive solar heating is the ap-
proach utilizing direct gain. Simply
defined, the actual living space is
directly heated by sunlight. When the

B RN

A solar school.

space is used as a solar collector, it
must also contain a method for ab-
sorbing and storing enough daytime
heat for cold winter nights. In other
words, with the direct gain approach,
the space becomes a live-in solar col-
lector, heat storage and distribution
system all in one. One of the major
advantages of the direct gain ap-
proach is that it is always working.
This means it collects and uses every
bit of energy that passes through the
glazing, direct or diffuse. Because of
this, it not only works well in sunny
climates, but also in cloudy climates
with great amounts of diffuse solar
energy, where active systems can
hardly perform as effectively.

In this approach, there is an ex-
panse of south-facing glass and
enough thermal mass, strategically
located in a space for heat absorb-
tion and storagé. Since a portion of
this solar heat gain (sunlight) must be
stored in the space for use at night
(and - during periods of cloudy
weather) the floor and/or walls must
be constructed of materials capable
of storing heat.

Today, the two most common
materials used for heat storage are
masonry and water. Masonry thermal
storage materials include concrete,
concrete block, brick, stone and
adobe, either individually or in
various combinations. Typically, at
least one half to two thirds of the
total surface are in a space con-
structed of thick masonry. This im-
plies that the interior be largely con-

structed of masonry to ensure that
there is enough surface of exposed
mass for adequate heat absorbtion
and storage. Water storage, on the
other hand, Is usually contained in
only one wall of space.

The water wall is placed in the
space in such a way that direct
sunlight strikes it for most of the day.
Materials commonly used to con-
struct the wall are plastic or metal
containers. During the daytime, the
mass is charged with heat so that at
night when outdoor and space
temperatures begin to drop, this heat
is returned to the space.

A second approach to passive
solar heating is the concept of in-
direct gain, where sunlight first
strikes a thermal mass when it is
located between the sun and the
space. The sunlight absorbed by the
mass is converted to thermal energy
(heat) and then transferred into the
living space.

There are basically two forms of
indirect gain systems: roof ponds and
thermal storage walls. The difference
is that the location of the heat
storage mass of the former is on the
roof of the space to be heated, while
in the latter is contained in a wall.

The basic requirements for a
thermal storage wall system are a
south facing glass area for maximum
winter solar gain and a thermal mass,
located 100 mm or more directly
behind the glass, which serves for
heat storage and distribution. Any
one of a number of thermal storage
materials can be used including
masonry and water.

The most common version of




this approach is the masonry thermal
storage wall. It works by abosrbing
sunlight on its outer face and then
transferring this heat through the
wall by conduction. The outside sur-
face of the wall is usually painted
black for the best possible absorp-
tion of sunlight. Heat conducted
through the wall is then distributed to
the space by radiation and to some
degree by convection, from the inner
face.

By the addition of vents to the
wall, the distribution of heat by
natural covection (technically known
as thermocirculation) from the ex-
terior face of the wall is also possible
but only during the daytime and early
evening. Solar radiation passing
through the glass is absorbed by the
wall heating its surface to
temperatures as high as 150°F. This
heat is then transferred to the air in
the space between the wall and
glass. Through openings or vents
located at the top of the wall, warm
alr rising in the air space enters the
room while simultaneously drawing
cool room air through the low vents in
the wall. In this way, additional heat
can be supplied to a space during
periods of sunny weather.

Solar Houses

The basic design of this is the
Trombe house in Odeillo, France,
constructed in 1967, and the design
has subsequently been known as the
Trombe wall. Its double glazed ther-
mal wall is constructed of concrete,
approximately two feet thick, and
painted black to absorb the sunlight
that passes through the glass. The
house is heated primarily by radiation
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and convection from the inside face
of the wall. Approximately 70% of
this building’s yearly heating needs
are supplied by solar energy. As such,
the systems efficiency is comparable
to a good active solar heating
system.

There are two other approaches
to solar design known as ‘‘glass”and
mass and “light and tight” methods.

The ‘““glass and mass” approach
involves the installation of a large
area of glass on the south exposure
and extra thermal and structural
mass inside the house to absorb and
then radiate the sun’s heat. This ap-
proach is particularly popular in
southern climates, where heat loss
through glass Is not a major concern.

The “light and tight” approach
involves the use of less glass on the
southern exposure, coupled with the
maximum degree of insulation possi-
ble. This is a ‘conservation first’ ap-
proach, placing primary importance
on making a house air tight and well
insulted, and secondarily on the in-

corporation of passive solar features.

In an airtight house, certain
precautions have to be taken to
counter the possible build up of con-
taminants in the air and high humidi-
ty levels. One practical answer is the
installation of an air-to-air exchanger
which ventilates the house
mechanically and also recovers heat
from the exhausted air.

A *“light and tight” house is
characterized by high insulation
levels, airtightness, and a continuous
vapour barrier with mechanical ven-
tilation.

The Land

At the site planning scale, passive
solar design requires consideration
of the principles of building orienta-
tion, solar access and landscaping.

There are basically three major
considerations:

Orientation: During the winter,
south facing glass surfaces allow for
the maximum solar heat gain, east
and west facing glass for very little,
and north facing for none at all.
Houses oriented within 20 degrees
east or west of true south are within
the range of optimum solar exposure.
A house orientation slightly east of
south allows for greater early morn-
ing solar gains in winter months. A
more westerly orientation may in-
crease the liklihood of overheating in
summer.

Solar access: Low winter sun
angles have to be taken into account
when planning groups of houses or
subdivisions to prevent shading ef-
fects from adjacent buildings. For
typical groupings, houses should be
50 feet apart to allow for proper solar
access in winter months, though this
may not always be easy to achieve.

Landscaping: Decidious trees
help provide shading to the south
side of a house in summer, while still
allowing for adequate sun penetra-
ion in winter. Coniferous trees make
good wind breaks when planted
strategicaly, taking prevailing winter
wind directions into account.

In order to adapt the design and
construction of a building to passive
solar features, local climactic condi-
tions must be fully understood. The
importance of sun angles, wind direc-
tion and shading principles, outlined
above, are clear, but other factors are
often overlooked; humidity, ground
temperature, frost depth, surface tex-
ture and wind speed.

Common sense dictates that
spaces in which heat Is generated,
kitchens and bathrooms, should be



placed in the interior of a building.
Spaces requiring heat and light, that
is, general living spaces, should be
exposed to the sun.

Outside building surface tex-
tures should be as smooth as possi-

ble to reduce the bullding’s having a

heat losing surface area. A textured
concrete block, for example, has
three times the surface area of a
smooth one.

Practical Desligns

Passive solar design techniques do
not have to be exotic, primitive, slick
or expensive. The desired goals can
be achieved through good insulation,
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area and the entire concrete mass of
the house is used for heat storage. It
also has an active heating system for
back-up purposes. As the house was
not expensive to build, similar ap-
proaches could be used In townhouse
developments.

Attached greenhouses need a
great deal of mass. Brick should be
used as an interior rather than an ex-
terior material. Insulation should be
placed on the exterior of the building,
not on the interior. This approach
allows much more heat to be retained
within the building.

But there are problems. Sixty
percent of the houses that will exist
in the year 2000 already exist: there is
a large retrofit market for energy con-
servation improvements. This raises
difficulties within the construction in-
dustry, which tends to stick to the
tried and true rather than the novel or
experimental. However, energy effi-
cient housing should be a sought
after commodity. It will depend on
how well government and industry
sell the energy saving story. People

. cannot make choices without good,
~ sound information. Mortagage gran-

tors, for instance, should consider
the substantial savings to be realized
by purchases of an energy efficient
home and add energy to the
guidelines of principal, interest and
taxes.

Legal Difficulties

l.,' | The law of Canada does not protect

South facing solar panels.

airtighness, and sound design and
construction. Extra solar energy can
be let into a building by opening up
corners, by raising the basement
floor level and by cutting back on the
first floor.

A cube shaped house provides
minimum surface area for the volume
contained. Surrounding buildings can
protect a new building from winter
winds. Air lock entrances, particularly
if the entrance is on the north side,
can also by incorporated.

An energy efficient house that
costs about $50 a year to heat was
built two years ago in Kitchener for
$53,000. It has a cut back first floor,
cut down glazing in the basement

solar access for most urban lan-
downers since there is no automatic
right to the light which crosses the
property of others. A landowner is en-
titled only to prevent obstruction of
the airspace vertically above his pro-
perty. The erection of new buildings
is generally considered to be more
important than the competing desire
for unobstructed light and air.

It is possible under existing law
for neighbours to agree in writing not
to block one anothers sunlight. At
best, however, such agreements are
cumbersome, expensive, and legally
complex. As such, an urban solar
user is generally unable to obtain
legally secure access to sunlight.

There are, however, a number of
ways in which legislation can be

made to protect a solar users access

to sunlight. They are nuisance,
easements, covenants and trespass.

Nuisance: Under the law of
nuisance, landowners may generally
prevent, or be compensated for,
unreasonable interference with their
use and enjoyment of their land,

where the harm caused by the in-
terference would be substantial.

Easements: The only right to
light at common law accrues through
acquisition of separate easements of
light. Such easements can prevent a
neighbouring landowner from making
any use of his land whjch would block
the light to one’s windows. However,
virtually all such easements must be
expressly created in writing by the
owner of the restricted land and,
therefore, are not common.

Convenants; Convenants are
agreements between individuals, and
do not run with the land, that is, they
do not affect future owners of the
land, unless the new owners so
agree. They are expensive and dif-
ficult to enforce.

Trespass: The only general right
to sunlight which exists in Canada to-
day is the landowner’s right to control
the air space located vertically above
the land surface which he owns.
However, in Canada, no sunlight ever
falls from directly overhead and the
number of properties crossed by a ray
of sunlight below the height of poten-
tial obstructions increases in the
winter, when the demand for solar
energy for space heating would be
highest.

There are some potential
mechanisms for the protection of an
individual landowner’s financial in-
vestment in solar energy technology
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Rooftop solar collectors.
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A solar heated pool.

for heating purposes.

Private Agreements: This would
involve neighbours agreeing to pre-
sent and future access to sunlight by
one of the parties. Its major disadvan-
tage is that landowners would be
reluctant to sign a legal document en-
cumbering the title of their property.

Easements of Light by Prescrip-
tion: There is a traditional right to
light by which one landowner can
restrain his neighbour from building
an obstruction of his sunlight if he
has used that sunlight continuously
for many years. However, no such
right may be acquired in Canada after
March 5, 1880. The common law,
“Doctrine of Ancient Lights”, re-
quired that the use be the length of
legal memory, i.e.,, since 1183 AD.
This was reduced to 20 years, first by
the judicial fiction of the ‘lost modern
grant’ and then by the English
Prescription Act of 1832. At any time
during that period, the light may be in-
terrupted by a neighbour (e.g. by erec-
ting a structure on his land), and the
solar user then loses his sunlight
without compensation.

Prior Appropriation: Some
writers have suggested that sunlight
should be considered not as an inci-
dent of land ownership but as a
natural resource. However, sunlight
is unigue in being mobile, ubiquitous
and inexhaustible, and yet subject to
obstruction. As most conventionally
regulated resources (such as fish,
forest, mineral and -petroleum) lack
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one or more of these characteristics,
analogies are generally unhelpful.
Only the allocation of surface water
is similar. Prior appropriation could
readily be adapted to solar rights in
areas where all parties were familiar
with its operation from its applicaiton
to water.

Solar Zoning: Solar zoning is one
of the most extensively analyzed and
developed legal mechanisms for the
protection of solar rights in North
solar zoning,
municipalities define solar zones in
which solar use is encouraged. As
solar use may be compatible with a
variety of neighbourhoods, they may
be overlaid on existing zoning regula-
tions. Within such zones, solar users
may receive total or partial exemp-
tions from existing restrictions which
impede the cost effective use of col-
lectors, such as height, set back lot
coverage, aesthtic and use re-
quirements. Exemptions may be
granted for individual lots, or for
groups of lots which are planned
together for an energy efficient
layout. Individual or shared solar use
may also be made a permitted use in
all zones. Its major disadvantage is
that zoning of this type cannot be
established or enforced by in-
dividuals, but only by municipal coun-
cils and therefore provides no protec-
tion for isolated solar pioneers or
those with unsympathetic councils.
Its creation involves substantial
government red tape.

Shade Control: In this potential
mechanism, by-laws could
automatically grant every solar user a
specified solar right, effective upon
the installation of his collector. If
such a right took precedence over all
rights of neighbouring landowners, it
would provide the greatest protection
to solar users at the least cost and
trouble to themselves. However, it
would be most unfair to neighbouring
landowners, as the development
value of their property (in some case
including the right to install a collec-
tor of their own) could be taken from
them unilaterally, without warning,
without compensation and without
appeal. Such an approach assumes
that any use of sunlight by any solar
collector Is more valuable then every
possible obstruction and therefore is
as blindly onesided as the current law
that not obstruction of light is wrong.
It would, therefore, be as impossible
to justify on economic grounds as it
is on political ones.

Certification of Solar Sites: in
contrast to zoning, which could limit
shadowing in wide areas as a matter
of public policy, certification would

vest in individuals the right to protec-
tion of a specific site. Unlike private
conveyances, certification could
coerce the restraint of all neighbours
of a solar user. After all affected lan-
downers had been notified and given
an opportunity to be heard, cer-
tificates could be granted for ap-
propriate sites on whatever terms and
conditions the certifying body saw fit
to demand, possibly including com-
pensation. To avoid excessive cost,
compensation could be restricted to
cases of hardship, or limited in
amount. Upon registration of the cer-
tificate against his neighbours lands,
the site owner would become entitled
for a specific period, say 30 years, to
unobstructed solar access through a
defined three-dimensional space,
subject only to existing buildings and
to such other conditions as are set
out in the certificate (such as summer
shading by deciduous trees or to a
named neighbours right to build a
specified garage). Interference with
the protected sunlight could be both
a public and a private nuisance, per-
mitting enforcement either by the site
owner or by the municipality.

It is important to stress that ac-
cess to sunlight is only one of many
factors which can influence the
degree of solar utilization in this
country. Some steps to encourage
solar use have already been taken by
various governments, primarily in the
funding of demonstration projects, as
well as the dissemination of informa-
tion, the removal of sales tax on solar
hardware, with other projects current-
ly under review or formulation.
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Where have all the spring lines
gone? Gone to’lesser projects
in other magazines, that’s
where. Meanwhile we present
this cheap, simple, but high-
quality unit using solid state
technology. Design by Charles
Blakey.

AT LAST - a reverberation unit which
is not a pseudo echo effect and does
not suffer from the defects of spring
line devices. The unit described
below will interface with virtually any
preamplified signal and is ideal for
direct use with most musical in-
struments or for incorporating in the
‘echo-send’ line of mixers. The design
has been made possible by a new
3328-stage bucket brigade device
having six tapped delays and capable
of producing a useful reverberation
time of about three seconds.

Sound emitted in an enclosed
space will be subjected to both sim-
ple and multiple reflections from in-
ternal surfaces. Since these surfaces
are at varying distances, the time for
these reflections to occur and then
decay by absorption will vary. The ef-

fect is a build-up of sound known as.

reverberation. When playing a
musical instrument in the home,
small studio or some other venue, the
decay time can be very small coupled
with a high absorption loss; the resuit
is a weak sound when compared to
recorded music or to live music
played in a large hall.

Until now the only low-cost
method of simulating acoustic
reverberation has been the use of spr-

LEVEL

ing lines. These units, however, are
prone to vibration, require a high
power consumption for effective driv-
ing and are prone to producing
distorted resonant peaks. Further-
more it is not possible to adjust the
reverberation time and in many in-
stances a short reverberation can be
very effective. Another option has
been available for some years, name-
ly, the use of bucket brigade devices
to electronically delay signails. While
claims have been made for reverbera-
tion effects based on these products,
a realistic unit would require at least
three dual 512-stage BBDs, such as
the Reticon SAD1024A. The cost and
complexity of the latter approach
puts it beyond the reach of the
average constructor.

Beyond The Pail

The reverberation unit utilises the
MN3011, which is the latest in a
series of bucket brigade devices for
audio applications to come from Na-
tional Panasonic. They are all
fabricated in PMOS and for a start
you can forget most of what you may
have read about the disadvantages of
PMOS BBDs. It is a fact that they are
somewhat limited in clocking speed
(10 kHz to 100 kHz) and also have a
limited bandwidth, typically 10 to 12
kHz. The latter, however, is not usual-
ly a limitation since the bandwidth is
often restricted by the desire for long
delay times. What makes the series
ideal for audio applications is their
low insertion loss, low distortion and
excellent signal-to-noise ratio and for
the MN3011 the specified values are 0

dB, 0.4% and 76 dB respectively.
The IC is unusual in that it has 12
pins but is the length of a normal
18-pin package; the functional block
diagram and pinout for the MN3011 is
shown in Fig. 1. As is normal with
such devices it requires two power
supplies, Vp and Vg; the former may
be up to -18 V with respect to ground
while V. should be 1 V higher than
Vpp. Bucket brigade, or charge coupi-
ed, devices are analogue shift
registers which operate by sampling

GROUND E
CLOCK 2 E
Voo E

E INPUT
o
E CLOCK §

TgTETgr

1726

ouTe |4 2790 1 9| OUT 1
ouT s E ‘—""‘3 outT 2
3xs
ouTa E 7i{0UY3

Fig. 1 Pinout and internal layout of the
MN3011. The centre three pins on each
side of this 18 pin package are absent.

ETI—NOVEMBER—1982—17



SOLID STATE REVERE IIEENND

the input signal at a rate determined
by an external clock. The signal level
at the time of sampling is stored on
an internal capacitor; this charge is
then clocked down a series of
capacitors by means of internal swit-
ches. The transfer process is ac-
complished by a dual clock whose
outputs are in antiphase and so are
alternately opening and closing adja-
cent switches. It will be apparent that
the slower the clock speed the longer
the delay. Since the devices operate
at high clocking speeds the input
signals are faithfully reproduced at
the output.

The most interesting feature of
the MN3011 is that it has six tapped
delays and Fig. 1 shows the number
of stages for each tapping. The tapp-
ings are not evenly spaced since
otherwise the reverberant sound
would have a distinct flutter. If the
device was being clocked at 10 kHz
then the delays from outputs one to
six would be 19.8, 33.1, 59.7, 86.3,
139.5 and 166.4 milliseconds respec-
tively. If these delay times are
mutiplied by 0.33 then one obtains
the equivalent room path length for
one trip, i.e. the longest delay is equal
to a room length of 55 metres (181
feet). Reverberation time is usually
measured as the time taken for the
power fo decay to one millionth of its
initial level (60 dB down). For the pre-
sent design the time was measured
for the output level to fall to one hun-
dredth of its initial level (-40 dB) and
at the longest delay this was found to
be about three seconds.

Blocks’n Clocks

The block diagram of the circuit for
the reverberation unit is shown in Fig.
2. First there is the dual clock driver,
which is another National Panasonic
device, the MN3101. It has an
oscillator, divider and wave form
shaping and produces the dual clock
pulses required by the MN3011. It
reduces component count and is
lower in cost than other alternatives,
such as a 4007. A further advantage is
that it also generates the required
Vs voltage.

The unit will operate satisfactori-
ly with any input signal greater than
280 mV RMS and higher input signals
are attenuated by the input poten-
tiometer. The signal is also reduced
by half an amplifier A1 and inputs
higher than 140 mV to the first filter
are indicated by a LED peak detector
circuit. Although the MN3011 will ac-
cept signal levels up to 780 mV before
the distortion value stated earlier is
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exceeded, it will become apparent
that the effect of reverberation can
lead to reinforcement of signals and
consequently this has to be allowed
for. The only preset in the circuit is
used to apply a bias voltage to the
signal. The precise value of this
voltage is not very critical in the cur-
rent design and the object is to keep
the signal at a level where it will not
be distorted or clipped within the
BBD. :

The main problem with BBDs is
the inability to completely cancel out
the clock pulses and these can form
audible cross products with the input
signal. In order to prevent this
foldover distortion, the bandwidth of
the input signal should be limited to
between a half and a third of the
clock frequency. Filter F1in Fig.2is a
lowpass filter with a cut-off frequency
of 3.6 kHz. This may seem rather low
but in fact it is equivalent to the upper
reverberation limit of most spring
lines and the BBD scores in respect
of low frequency responses since spr-
ings usually give rise to ‘booming’
below 100 Hz. The limited bandwidth
is compensated by mixing the
original signal with the reverberated
signal at the output stage. The
filtered signal goes to the MN3011
and the six output stages are summ:-
ed to give a composite signal with dif-
ferent delay times. The signal is
again filtered with a lowpass filter
with a cut-off frequency of 3.6 kHz, to

STATE REVERB.

L] ]
4 ] t 4

remove residual clock glitches, prior
to mixing with the original signal at
the output amplifier, A2.

The most important feature,
however, is that the signal from the
longest delay is returned, slightly at-
tenuated, to the input and subjected
to further delays. This is the
reverberation effect and with the
times given earlier the sound will
simulate the effect of the first
reaching a surface 55 metres away
(assuming slowest clocking rate) and
then being reflected back as well as
being reflected from other surfaces
closer than the 55 metre surface. The
whole process is repeated until the
original delayed signal and its reflec-
tions die away. In the meantime new
signals are being recycled and the
overall effect is a build-up of sound —
reverberation.

Construction

The construction is very straightfor-
ward but the following precautions
should be observed. First, make sure
you get the correct orientation of the
ICs which are clearly shown on the
component overlay. Second, the
MN3011 is a CMOS device and with
the advent of ‘B’ series devices we
have all become rather careless as
regards handling such ICs. For the
MN3011, however, take the precau-
tion of working on a grounded metal
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Fig. 2 Block diagram of the ETI Solid State Reverberation unit.
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Potentiometers

RV1 100k logarithmic

RV2 10k logarithmic

RV3 470k linear

PR1 47k miniature horizontal
preset

Miscellaneous

SK1,2

mono jack sockets

PCB; IC sockets; case

Resistors (All %W, 5% except where  Capacitors ’fﬁlﬁg@ el 3 ] #
I = J on e E .
stated) - c1,2 10u 35V PCB elec- €. -~
R1 10R %2 W trolytic 3 Nk B T as
R2,5,7,9 C3,4 100n polyester S S T ) = ] -
13,32,33,39 100k C5 22u 35V- PCB elec- | Il -
R3,34 51k trolytic
R4 330R Cé 220n polyester Fig. 4 Circuit diagram of a suitabie PSU
R6 1k3 C7,10,13, for this project.
R8,12,27,31 33k 20,22 220p polystyrene
R10,29,37 47k C8,14,15
R11,30 56k 21,24 3u3 63V PCB elec- POWER SUPPLY
R14,16,18,20 trolytic m PARTS LIST o
22,24 56k 1% c8,11,12
R15 100k 1% 18,19 2n7 polystyrene Capacitors
R17 110k 1% Ci16 2n2 polystyrene
R19 120k 1% C17 270p po]ysty(ene C1,2 470u 35V PCB elec-
R21 130k 1% c23 33p polystyrene trolytic
R23 150k 1% C3,4 100n polyester
R25 160k 1% C5,6 10u 35V PCB elec-
R26 200k Semiconductors trolytic
2:232 ?gt IC1 TLO74 -
R36 1k0 1C2,4 LM358 Semiconductors
R38 36K IC3 MN3011 B =TT
R40 68k 1C5 MN3101
D1 1N4148 IC2 79L15
LED1 5 mm red LED BR1 0A9 DIL type

Miscellaneous

PCB; PCB-mounting transformer
(15-0-15, 6 VA);, 500 mA line fuse and
chassis-mounting holder.
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surface, such as a piece of aluminum
foil, do not insert the IC with the

power on and d

o not use a soldering

iron on the PCB with the IC installed.
The PCB supplied with the kit

has a ground

plane. to reduce in-

terference from and to other elec-
tronic equipment as well as to reduce
noise. This feature allows greater
freedom in locating the unit, e.g. it

does not have
separate metal

to be housed in a
case. A ground plane

comprises a metallized surface on

the component

side except for small

areas around the holes for the com-
ponents. Ensure that the component

leads do not to
— which

is not difficult —

uch the ground plane
and

preferably solder the resistors and ax-

ial capacitors
piece of card be

in place with a thin
tween the component

and the board so that the former are
not in physical contact with the

ground plane.
card is removed

After soldering the
. The latter step is not

essential. The one wire link must be

made with insul

ated wire. The ground

plane has to be connected to the OV

line and some 1

5 mm from where the

latter is connected to the PCB there
is a hole marked ‘join’. A plece of wire

should be plac

ed through this hole

and soldered on both sides of the

1Y

NORKS

The input signal is attenuated by RVI1
and also by the inverting amplifier built
around ICla which has a gain of about
0.5. From ICla the signal goes three
ways. A comparator built around ICib
forms a peak detector to indicate optimum
signal level, while RV2 and R35
allow mixing of the original signal with
the reverberated signal in the inverting
amplifier configured around IClc. The
component values in this section are
such that equal proportions of the two
signals may be mixed. Finally the
signal also passes to two active filters
constructed around IC2 which have a
12 dB/octave roll-off for each stage and
a cut-off frequency of 3.6 kHz.

From the above filter stages the
signal passes into the MN30l1 and the
six delay outputs are summed by the
resistor network formed by R14 to R2S.
Note that the shorter the delay, the
less the attenuation. From the longest
delay (pin 4) the signal goes via R2S
back to the input of the filter and thus
provides recycling of the delayed
signal in order to generate a true
reverberation effect. The reverberated
signal is filtered by two active filters
constructed around IC4 and these have
the same characteristics as the. input
filters. Between the active filter stages
some passive filters have also been ad-

ded to increase the roll-off; the loss in
these filters is compensated by in-
creasing the gain of the active filters.

The dual clock for the MN3011 is
provided by IC5 and with the com-
ponents shown, the clock frequency
may be manually varied with RV3 over
the range 10 kHz to 100 kHz, allowing
maximum first pass delays from 16.64
to 166.4 milliseconds. Pin 8 of ICS pro-
vides the Vg voltage for the MN30I1.
Since both IC3 and ICS are P-channel
CMOS it would be normal to operate
them from a -15V supply. Voltages are,
however, relative and by connecting
+15V to the ground pin and ground
(OV) to the Vpp pin they will operate
happily with positive signal inputs. Rl
and CS5 prevent clocking signals get-
ting back into the power lines. The
filters are also operated from a single
+15V supply and this avoids any pro-
blems which may arise from excessive
bipolar signals, ie they will be clipped
at +15V or ground and not damage the
BBD. The bias voltage required by the
BBD and the filters is primarily to allow
them to accept bipolar signals; this
voltage is provided by the resistive
divider using components R39, PRI
and R40 and is aplied to the non-
inverting input of the filter op-amps.

+15V O- _L ANMA
£ R17 110k
S=C110u €3 100n fle =tk
ovo % - R110R R18 56k R19 120k
7 _L NOTE
Lo o €1 e 1o
15V O &—o 1€3° IS MN3011
R22 56k R23 150k IC5 1S MN3101
. §c5 - D1 IS 1N4148
= R24 56k R25 160k R (51 | GED LED
RS9 100k [
R13 100k
R28 82k
R32 100k
Bl 2208 €17 270p
€20 220p
R7 100k 1 1211 10 9 8
+
- R27 3% | ¢
36,131
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Fig. 5 Circuit diagram for the ET! Reverb.
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The PCB has been laid out such
that the BBD and clock are as far
away as practical from the signal in-
put and output. This separation
should be maintained if the unit is
housed in a box and all wiring should
be kept as short and as neat as prac-
tical, with the audio connections be-
ing made with miniature screened
cable.

The unit requires a +15 V power
supply and the current consumption
is a miserly 13 mA at + 15V and 9 mA
on the -15 V line. If a separate power
supply is required then a suitable
PSU is shown in Fig. 4. A PCB-
mounted transformer is preferred,
and it should be mounted as far away
from the BBD as practical.

Setting Up And Use

The only setting up required is adjust-
ment of PR1. If a sinewave source is
available then the latter may be used
as the signal source and PR1 ad-
justed by ear, or with an oscilloscope,
for minimum distortion. Alternatively
measure the voitage at the junction of
PR1 and R40 and adjust PR1 to give a
reading of 6V2.

The unit has a signal-to-noise
ratio of better than 60 dB but this re-
quires that it is operated with the
peak indicator LED just glowing or
occasionally illuminating. The output
level will vary from about 0V5 to 1V
RMS, depending on the amount of
mixing of the original signal, and

Inside the reverb unit.

these levels should ensure adequate
response from most amplifiers, mix-
ers, and so on. In other words, by
keeping input signals at maximum
level the amplifier setting will be such

that during periods of no signal the
residual noise will not be obtrusive.
This is common practice with
recorders, many of which have much
lower signal-to-noise ratios.

e

REVERB.

ETI
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Mellow out your synthesizer
with a filter module By Steve
Rimmer.

THERE WAS A BREIF hiatus in the
flow of synthesizer modules last
month ... there just wasn't time to
get another one together. However,
we haven’t given up, as this month’s
installment should witness. This time
around it’s the filter.

The voltage controlled filter is
avery important aspect of synthesis.
Virtually all the interesting timbral
things that happen in one of these
things are the province of this
module. Since waveforms consist of
a pur sinusoidal fundamental, which
sounds fairly dull on its own, plus
assorted higher order harmonics,
which liven things up, the filter is
most useful-as a low pass filter, that
is, affecting the higher bits of the
waveform. In fact, the two other
pos&ible configurations, high pass
and all pass phase shift, do have
some uses, and the board used in this
moudie can be set up for these (the
extra holes are there). We will,
however, look at this another time,
concentating on the low pass filter
this time around.

The filter circuit is a four pole, 24
db per octave Butterworth deal. This
has proven to be the optimun cutoff
slope for electronic music ... it pro-
vides good timbral quality, and
doesn’t cost a mint. 48 db filters, on
the other hand, are twice the price
with almost no noticeable improve-
ment. This makes some sense, if you
think about it. The nearest harmonic
to any fundamental is an' octave
about it, and, since the most useful
music waveforms are square, the
nearest harmonic is usually two oc-
taves away. Thus, the filter can
.reduce the level of the first harmonic
by a minimum of 24 db, which, while
hardly inaudable, is a very drastic cut,
and knocking it down further in an
already sonicly rich environment isn't
going to make much difference. What
you'd probably get Is just a sine wave

. which you could have just begun
with.

In fact, the filter is most useful
when it is providing a rather
shallower rolloff curve. As such, the
Q is made variable. In this filter, the
response can be almost flat, at one
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extreme, or, at the other, it can have a
Q so high that it oscillates. Just prior
to oscilation, this type of configura-
tion produces a pronounced peak in
its responce at the rollover frequency,
which sounds quite pleasing.

For those not familiar with syn-
thesizers, it should be pointed out
that the fiiter is made to track the
keyboard along with the VCO by
feeding the same control voltage to it.
As such, the timbre of the resultant
waveform is independant of pitch.

éei(ini It Down

Getting this module together is not
particularly difficult. There are no
precision parts, although one should
use five percent resistors, and make
sure they're all from the same batch.
The keyboard tracking is not as
critical as that of the VCO . .. a whole
tone worth of error in the filter will
probably not be noticeable.

Setting the filter up requires a
single adjustment, the volts per oc-
tave trimmer. As with the VCO, it is
probably a good idea to wait for the
keyboard interface module before
hassling with this. When you do come
to set it up, it can be done just line the
VCO by turning up the Q until the cir-
cuit oscillates and becomes a VCO.
Then, just go for one volt per octave.

As with so many of these modules, most of
the workings are one chip, in this case, the
2040 from SSM. This contains four
separate filter sections, each ith its own
OTA and buffer. If you piece through the
circuit diagram, you will note that the
capacitors and resistors are all connected up
in a classic Butterworth configuration. This
filter has a six db/octave roll off as it
stands, so four of them together produce 24
db/octave.

R3 provides a feedback path, which,
increases the Q of the circuit. The Q pot
shunts some of the fed back signal to
ground, varying the effective feedback
around the filter, and hence the absolute Q.

The three op amps are simple buffers.
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Fig 1. The circuit of the VCF
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THE VIC-20 is just loaded with hidden
bits to mess with, and it's interesting
how little it takes to dig them out at
times. Case and point is the joystick
port on the side. Requiring nothing
more than a joystick ... you might
have figured that ... and a nine pin D
connector, this option is a very cheap
peripheral, and is a gas for games,
graphics and other interactive pro-
grams. It's certainly a lot better than
using the keyboard to control your
galactic planet cruncher.

High Tech

100K

out of a word processor.
Line 20 makes the screen black
and clears it. Line 30 is the beginning

sick| of the joystick loop. First off, there's

a small loop which checks to see if
the stick has moved since the last
time the crosshair was printed. If it
hasn’t, the program stays in the line
30 loop. If it has, it breaks out and
goes on to clear off the old crosshair

Assembling the joystick hardware
should not tax even the least con-
scious ... any joystick with 100K or
so pots will suffice. Radio Shack sells
one if you're stuck. The D connector
will probably need to have its shell re-
taining tabs shaved down a bit to
allow the plug to be pushed in all the
way; this awesome task can be per-
formed with a razor blade and brutish
manual exertion. Hey . .. you can't do
everything with software.

The VIC contains two built in
analog to digital converters which
sense the position of the joystick
pots. The resulting numbers are load-
ed into two registers up in the VIC
chip’s chunk of the address bus,
36872 and 36873 for the X and Y co-
ordinates repectively. The range of
the joystick is from 0 to 128.

There are a lot of really in-
teresting games that can be run using
joysticks, and most are too huge to
get into here. However, we are going
to look at some of the considerations
involved in interfacing the joystick to
your programs. The holy grail shail be
a gunners crosshair moving across
the screen. From this point, you can
write in the tanks, star cruisers,
camels, etc. to blast away at.

The following is a BASIC joystick
program. It places a crosshair on the
screen, the position of which is deter-
mined, from moment to moment, by
the position of the joystick.
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Fig. 1 The VIC Joystick interface.

Complex little beast, aln’t it. Consider
that all the machine code that follows
does essentially the same thing.
First off, A$ Is loaded with a
series of characters such that, when
it is printed, it will produce a cross-
hair. The abbreviations in the square
brackets stand for control keys, to
wit, [dn] is cursor down, {rt] is cursor
right and {If] is, yes, cursor left. The
dash is a horizontal line in the middle
of a character, and the “I" a vertical
line. You just can’t get PET graphics

PROCGRAM 1

Machine Language Jovstick Prodram
For Vi 28 (:} 1982 Steve Rimmer

Uses two KERNAL =al'sy $FFD2 to
print and $FFE4 to read wevoeard.
1. Routine to read .Jovsiick sorfs
ang stuff converte: vajues inte
print location registers.

1220 LDA 9009

1223 LDX #300

1225 CL.C

1226 SBC #3504

1228 INX

1229 BCS $1225

1228 DEX

122C STX $Dé

122€ LDA $99@8

1231 LDX #3080

1233 CLC

1234 SBC #3@5

1236 INX

1237 8CS $1233

1239 DEX

1234 STX $D3

123C RTS

and print a new one.

Lines 40 to 60 deal with the ac-
tual printing. Because of the VICs col-
our facility, it's not actually
necessecary to erase the old
crosshair before printing the new one
... this is usually done by overprin-
ting it with blanks. It’s just as effec-
tive to overprint the old figure but in
the same colour as the background.
This, in fact, is not heavily important
in the BASIC version, but it saves
quite a bit of figuring in the machine
code programs to follow, since it per-
mits the use of just one string to be
printed, with just the colour code byte
altered.

As is usually the case in articles
where one finds a simple BASIC pro-
gram preceding a complex machine
code one, the BASIC joystick con-
troller doesn’t work very well. The
time involved in carrying out these
operations is so long as to cause the
crosshair to flicker when it moves,
which looks very 1972, and lacks the
mind rending sophistication usually
desirable in contemporary video
games.

This gets worse as the game
gets more complex. The speed of
BASIC is just too slow to allow multi-
ple things to be happening on the
screen and to have them appear to be
simultaneous.

Thus ... it’s on to the code. Start
your engines . . .

in The Machine

These machjne code routines do
much the same things as the above
program, but they do them a whole lot



faster, and in ways that are infinitely
less easy to understand. In this ver-
sion, the screen colour is not chang-
ed, and the crosshair will appear dark
on a light background. This is to keep
the VICMON monitor | was using hap-
py, as, when the program BRK'’s, and
returns control to the monitor, the
screen colours are not automatically
restored, and some of the monitor
commands would, subsequently,
become unreadable on a dark screen.
Another routine could, of course, be
incorporated to fix this. Just make
sure to stuff a 1B in the screen colour
register before the BRK.

In order to use these routines,
you will pretty well have to have a
monitor of some sort, either the
public domain tape one, a derivative
of Supermon, or the ROM pack deal.

This program is assembled star-
ting at $1220 hex. This is an arbitrary
start point . . . it’s above the monitor,
and near a page boundary ($1203
hex). You can, of course, relocate
things if you want to, and probably
will if you want to incorporate these
routines into a more complex pro-

2. Routine to print cross hairs
55inG string starting 3t (23D,

1250 LDX #3202
1252 LDA $1Z3DsX
1235 JOR $FFDZ
1258 I

1259 (P #$i2
1258 BNE $1252
125D RTS

gram.

The first routine reads the
joystick port registers, calculates the
proper values for the printing co-
ordinates from the resulting bytes,
and stuffs these numbers into the
print location registers in zero page.
In hex, the joystick registers are
$9008 and $9009. As we've noted in
the BASIC version of the program, the
values in these registers can range up
to 128. Unfortunately, the screen of
the VIC is only 22 characters wide.
The register values must, thus, be
divided ... an operation which is not
immediately easy to do in machine
code.

The code from $1225 hex to
$122B is a simple divider, which, in ef-
fect, just performs multiple sub-
tractions and counts the number of
times #$04, the denominator, can be
subtracted from the register con-
tents, which have been stored in the
accumulator back at $1220. The
result is held in the X register, which

is then stored in the first printing
location register, $D6. The second
register is handled the same way.

The second routine uses techni-
ques we've peered at in the past . ..
namely, indexed addressing, funky
though it may be. It prints the string
beginning at $123D and running for
#3512 bytes. the string to produce the
crosshairs is shown here too.

In indexed addressing, the base
of the index, in this case $123D, is ad-
ded to the index register, in this case
the X, to produce the actual address
for the instruction. The first time this
instruction is encountered, the X
register is zero, seen to by the instruc-
tion at $1250. The effective address
is, thus, $123D + #$00, or
everybody get $123D? Next time, X
having been incremented, it will be
$123D + $123E, and so on. Once X
hits #$12, the branch instruction will
no longer bounce the program back
to $1250, and the routine will stop.

This routine does cheat rather a
lot, in the interests of simplicity, as it
still uses the VIC's print routine, the
vector for which is $FFD2. This Is
rather slow . .. not so slow as BASIC,
but still a very complex way to get
characters on the screen. Other con-
siderations will be shoved forth
presently.

The Master Routine

Starting at $1270 is the master
routine. Thump ...ugh... grovel.
Yes, this the great, hulking chunk of
raw software that mercilessly drives
the other routines. Look at it,
seething with might and rastiness.
Straight out of Heavy Metal.

The program is executed by cali-
ing the master routine, to wit, G 1270.

The first two lines of this bit load
the accumulator with #$93, the clear
screen character, and print it, which,
yes, clears the screen and exorcises
stray demons from the CPU. This last
is a little known function. The
subroutine at $1220, which
establishes the print location register
values in terms of the joystick loca-
tions, gets called, and kind and

J. String to no'g characrers that
maxke YP croz: hairss 1nctusing sraint
contral characters.

123D 11 1D 1D/ G2 Lk
1242 9D 9D 9D C@ Co
1247 1D C@ CB 11 90D
124C 9D 9D C2 04 A2
note that last tws brtes are irrelevapt.

benificent numbers are stuffed into
these two locations. Next, because
subsequent printing operations will
change the contents of the print
registers, it is necessary to remember
their unchanged contents so that,
when the crosshair is overprinted to
erase it, the overprinting takes place
at the right spot. These values are
just crammed into two otherwise
unused bytes, $1265 and $1266, until
later.

#$90 is the control character that
makes the printing on the screen
black. It is printed to turn on the prin-
ting (effectively) so that when $1250
is called, the crosshair shows up on
the screen. After this is a short
routine to scan the keyboard and BRK
if a #$03, the stop key, is returned. In
a full blown game, this would pro-
bably look for whatever is designated
as the “Fire” button, and then RTS to
a still more fundamental calling
routine to fire a photon torpoedo or
incinerate the known universe. It is
necessery here because, without it,
you’d never be able to get back to the
monitor.

Carrying on, we find another call
to the routine to establish the print
locations . .. the first was, in fact, on-
ly to set up the initial location, and
isn't actually called subsequently . ..
followed by a bit that considers
whether the stick has actually moved
in the interval since the last check.
After this is a second, and repeating,
check for the break key.

If the stick has not moved, and
the keyboard doesn’t return a BRK,
the routine jumps back to $1292 and
looks to see if there's been any fur-
ther activity in the stick ports. If there
is no movement, the program will re-
main in this loop indefinitely.

If there is some discrepancy in
the new stick position, the program
goes to $12AE. This part of things
first loads the accumulator with #$05
and prints it. This causes the print
colour to be the same as the
background colour. Then the old print
location values are pulled from the
RAM locations where they were
stashed a while back, $1265 and
$1266, and stuffed into the print loca-
tion registers at $D6 and $D3. Then
the string print routine is called. This
overprints the visible crosshair with
one which won’t show up against the
background. Then the program leaps
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madly up to $1275 where It starts all
over again, printing a visible
crosshair in a new location.

It’s real . .. it must be.

Further Manifestations

Obviously, after a few weeks of mov-
ing the crosshair around the screen,
you might get bored of this amazing
implementation of technology. Well,
who could blame ya ... you're pro-
bably a space pilot at heart.

While it’s beyond the scope of
this column to actually present a
whole video game, | did play a little
further with this routine to invade
other galaxies. For the authors of the
next generation of starship blasters,
here are some considerations involv-
ed in writing working video games.

This program is a subroutine,
really, for a larger program. Instead of

26—NOVEMBER—1982—ET!I

BRKing on the BRK key, you'd more
likely want to RTS on a first button. At
this point, you might fire a photon
torpedo or something trendy along
these lines. You'd also want to have
something to shoot at moving around
the screen, which would be a
subroutine of this, presumably. If
screen co-incidence between the
crosshair and the target were to be
detected, you’d want to get an explo-
sion happening. This is very effective-
ly done on the VIC by having the
screen flash different colours ...
change the value in the screen colour
register rapidly ... and blow some
white noise out of the speaker.

The first problem you'll en-
counter in writing a full blown video
game is that the crosshair shown
here is printed in low resolution block
graphics characters, which means
that when it overwrites whatever

you're shooting at, it will erase part of

PCB FOR 150 Watt Amplifier

it. Overcoming this involves getting
the bit mapped graphics pak for the
VIC. This will greatly complicate the
string print routine, of course.
However, this simple one really isn't
fast enough for a decent game in any
case, calling the VIC’s kernel routines
doesn’t approach the full speed
possible with machine ianguage pro-
gramming ... although it is faster
than BASIC. You can buy a bit more
speed by cheating on the jump table.
Instead of jumping to $FFD2, for in-
stance, check out the bytes followed
by the JMP instruction at this ad-
dress and jump directly to them.
However, this doesn’t solve the
resolution problem.

Secondly, this routine runs at the
full speed of the proccessor, which,
of course, varies, in effect, with the
number of machine cycles in any
given routine. Thus, if the program
has to loopg through a bunch of

Continued on page 76



Flat TV without using a steam
roller is now a practical pro-
position. We take a look at the
Sinclair system.

THE POCKET-SIZED COMPUTER
system is now very close to being
realised with the development of a
new visual display unit which con-
sumes little power and is roughly the
size of a pocket calculator. It is now
possible to construct a pocket com-
puter with printer, central processor
unit, visual display, and printout on
photo-sensitive paper.

“The slim-line pocket TV is here
and is going into production”, says

Clive Sinclair, founder and director of
the British company, Sinclair Ra-
dionics Ltd. The company, which is
located in St. Ives, Huntingdon, has

been responsible for developing
pocket calculators, small TVs, etc.,
and has now overcome the for-
midable problems of designing and
producing a miniature (20 mm thick)
cathode ray tube (CRT).

A manufacturing plant is being
set up. in conjunction with a larger
firm to produce a pocket TV/radio
with a 75 mm diameter black and
white screen. Owing to the radical
design of the flat CRT, the brightness
of the screen is three times that of
the conventional CRT. This makes it
ideal for use in projection TVs with up
to 1250 mm diameter wall-mounted
screens.

A great deal of energy and
money has been spent over the last
decade to produce a miniature VDU

Flat Screen T.V.

which consumes low power. The an-
nouncement by Sinclair of a flat CRT,
where the electron gun Is mounted to
the side of the screen, Is a
breakthrough because the develop-
ment of a low cost solid state device
still seems years away. It is certainly
possible to construct a complete
screen from individual LEDs or liquid
crystal elements, but the cost of
manufacturing such a matrix and the
complex circuitry needed to control it
is prohibitive at the moment. In addi-
tion, such a system would inevitably
glve poor visual definition and if li-
quid crystal displays were used the
contrast would be unsatisfactory.

Lateral Thinking

The Sinclair CRT is shown in Figure 1.
It measures 150 x 50 x 20 mm and is
half the volume, three times as bright
and consumes one quarter to one
tenth the power of a conventional
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CRT of the same screen size. The
device is constructed from a fairly
conventional electron gun, col-
limator, and vertical and horizontal
electrostatic deflection plates
mounted at the side with the axis
parallel to the phosphor screen. A
positive electrode behind the screen
and a negative electrode inside the
front face cause electrons to be
deflected towards the screen. The
negative electrode at the front is
made of a tin oxide coating which is
transparent to light. The vacuum
enclosure is made of glass and a
plastic Fresnel lens is mounted out-
side the front surface.

Although the design concept is
very simple, the fact that the electron
beam does not strike the screen at
right angles means that one or two
tricks are needed to produce images
which are well-defined and un-
distorted. First of all, good definition
of a picture requires that the electron
beam spot should be circular and as
small as possible. The situation
without the electrostatic field is
shown in Figure 2a. It can be seen
that at point A the angle of incidence
is greater than at point B, so that the
beam spot is much less elliptical
here. Figure 2b shows the situation
when an electrostatic field is applied.
The angle of incidence is constant
across the screen and the spot is
therefore of constant size.

+¥

PHOSPHOR
SCREEN

FRESNEL LENS
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HORIZONTAL DEFLECTION PLATES
ELECTRON

GUN

VERTICAL DEFLECTION PLATES

ELECTRIC
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— — —
/ \ \ TRANSPARENT TiN OXIDE
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Figure 1. General construction (simplified) of the Sinclair miniature flat screen
picture tube.
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Achieving an undistorted image
is difficult because the distance from
the collimator to the screen is com-
parable to the screen dimensions.
Without correction the shape of the
scan would be as shown in Figure 3a.
A combination of optical and elec-
tronic methods is used to rectify this
shape as much as possible.

The vertical deflection angle. of
the beam is reduced to make the
resulting image more nearly rec-
tangular and the vertical dimension is
then magnified optically by the
Fresnel lens in front of the screen.
The horizontal dimension is unchang-
ed.

A modulation voltage is applied
to the vertical deflection plates dur-
ing each frame to change the image
as shown in Figure 3b. Image MNOP
changes to M’'N'O’P’, which is more
nearly rectangular and distortions are
therefore reduced to a minimum.

Design Advantages

Mr. Sinclair points out that the con-
struction of the CRT lends itself to
mass production technology in that,
for example, connections to the elec-
tron gun and deflection assembly are

screen-printed on the inside of the

HORIZONTAL

- PLATI
—Z €S
~ -
NO ELECTROSTATIC FIELD - — //
ANGLE A 1S GREATER THAN ANGLE B // -
THEREFORE ELECTRON FOCUS IMAGE AT B IS MORE ELLIPTICAL THAN AT A — - ~
- -
//
//
- 2a
7~
— 2" L 1 -
- Figure 2(a). Simplified geometry of the
— B deflection system. The electron focus is
"" T different at opposite sides of the screen.
s HORIZONTAL
— DEFLECTION
T PLATES
WITH ELECTROSTATIC FIELD o — 7~
ANGLE A" = ANGLE B’ —_ // D
THEREFORE ELECTRON FOCUS IMAGE AT A AND B IS THE SAME e = ~
— == = 2
— = -~
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Figure 2(b). By applying an electrostatic
field the electrons are bent towards the
screen at the end furthest from the deflec-
tion system, and the incident angle of the
electron beam is much the same at both
sides of the screen.
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faceplate and the assembly is attach-
ed in a single operation by means of a
conductive fret.

The feature that makes the CRT
ideal for projection TV is that the im-
age is viewed from the side of the
phosphor that the electrons strike.
This results in a much brighter image
in comparison to the conventional
CRT where the image is observed
through the phosphor layer. It can be
seen that a heatsink placed directly
on the backing plate of the screen
allows the phosphor to be driven
much harder by the electron beam
without thermal damage.

In the future the miniature CRT
could well be used in pocket
oscilloscopes and other test equip-
ment once the techniques of obtain-
ing perfectly distortion-free images
are mastered.

Figure 3(a). If no image correction system
were applied the normally rectangular im-
age would be distorted as shown on the
top diagram, the side nearest the vertical
deflection being shorter than that furthest
from the vertical defiection.
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Figure 3(b). By both reducing the defiec-
tion angle and suitably modulating the
vertical deflection voltage waveform an
image Is produced that Is more nearly rec-
tangular.
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BULLETIN BOARD

UPDATE

A brief look at the ETI BULL
BBS, or why it freaks out when
you type ‘‘DIR”, by
Steve Rimmer

THE ETI BULL BBS has been quite a
success . . . after about three days of
operation, the number of callers each
night rose until, at present, the
system is engaged virtually all the
time it’s up. It receives between twen-
ty and fourty calls each evening, and
has approached two hundred on the
weekend. It has been a lot of fun. ..
and a lot of work . .. all ways round.

Historically, the BULL's software
was distilled from a package called
CNODE, written in the C language.
The chief troll involved in this was
one Bob Schultz, a Toronto small
systems guru who is rather fluent
with these things. The CNODE
package is strange, in terms of its
command structure, and lacking a
few things, such as a mailbox sec-
tion, but it was fairly easy to adapt to
our TRS-80 Model Il computer and
Novation Autocat modem. It took
relatively little kluging to get the pre-
sent system going.

In as much as most boards are of
basically the same structure, we are
rather pleased with the way the
CNODE package has worked out, as,
evolving with the system’s strengths
... and, albeit, trying to minimize its
weaknesses . . . the BULL has turned
out to be really unusual.

Some users, who have had dif-
ficulties with the system, have
chosen words other than ‘“unusual”.
For them, and for those who have yet
to try the BULL, here's a brief outline
of how the commands work.

All That Bull

When you first log on, you will get a
short welcome message, after which
the system will ask you for your full
name. Don’'t be like one twit and type
in “Your Full Name''. Following this is
the Message of the Moment, which
changes every day or two. Usually it
lists what’s newest on the board. In
both these messages, you will ex-
perience one of the features of the
CNODE system, the MORE function.
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Every sixteen lines, the listing halts
and asks you if you want to see more
(N or any key). Typing N stops listing
the file and goes onto whatever's
next. Any other key causes the line
with the question to be erased and
the listing to continue. If you don’t
want the MORE function to keep
derailing your train of thought, you
can toggle it off once you get into the
system proper by typing MORE, Typ-
ing MORE again toggles it back on.

When you are in the system, you
will get a prompt, “%”, which means
that the thing wants a command. The
two immediatly useful ones are LS
and CAT. LS gives you a directory of
what’s on the disk, and CAT types the
file of your choice. CAT must be
followed by a name.

There are always new files to
look at on the BULL, but there are a
couple of old ones that never fade
away, and it’s useful to check them
out to find out what’s happening on
the system, or just to get a feel for
how things work. CAT INFO is the
system information file. CAT MENU
lists the files which are interesting to
look at. CAT SOFTWARE will print out
the software that's available for
downloading. Checking out these
files, plus what's mentioned in the
Message of the Moment, will point
you at whatever you're after.

There are a few tricky bits about
the CAT command. First off, if you
type CAT-X and then a file name, it
will shut off the MORE function for
the listing of that file. Also CAT will
type squeezed files, those witha Q as
the second letters of their file name

extensions, without any prompting. if
a file is being CATed, you can get out
of it by typing a CTRL C (or, of course,
by typing “N" at a MORE prompt). If
you can’t type a CTRL C ... some
systems without a CTRL key can still
generate this using the BRK. .. don’t
toggle off the MORE or you might
wind up stuck in a very long file.

The log on message is thirty nine
characters wide. Most of the rest of
the files are sixty five, although
anything up to eighty is acceptable
as far as the CNODE is concerned. If
you don't have an eighty column
screen do not despair. STTY is a func-
tion to get you out of this problem.
Type STTY X,Y where X is one less
than the number of characters in one
line of your screen, and Y is one less
than the number of lines you want the
MORE to interrupt you at. If you don’t
care about the MORE length, type ST-
TY X. For instance, a TRS-80 Model Il
user, with a sixty four column screen,
would type STTY 63. If you just type
STTY, with no parameters, the system
will tell you what the current
parameters are.

SEND and RCV are the com-
mands to send files to your computer
and receive files sent to the BULL
respectively. They work using a
MODEM?7 type program at your end,
and, if your terminal software can’t
generate this protocol, you should
not call them. If you don’t have a
MODEM?7 type program, you can still
bring files down to your system by
CATing them and capturing the text
in an intelligent terminal. If you have
a CP/M based system, we will assist



you in getting a MODEM7 up on it if
you ask us nice.

We love to recelve files,

Another command is TALK,
which permits you to CHAT with the
system operator. It will print a bar
graph of periods for about one minute
after being called, and, if no one has
answered your call, will eventually
drop you back into the board. Your
best chance to get someone to TALK
to is in the first hour after the system
goes up each evening.

HELP will give you specific infor-
mation about the system commands.
If you want to know how CAT works,
for example, type HELP CAT.

Lastly, there are BYE and
LOGOUT, which are the same, and
are used to sign off the board. They
shut things down in an orderly man-
ner, and keep the files correct ...
they're a lot more civilized than just
hanging up. When you log off, you
can leave a message for the system
operator. This can be as long as you
want, with no specific format. You
can tell us jokes, ask questions about
the editorial in ETI, request files not
presently on the system be put on,
and so forth. Answers to questions
will be left in a file named, as you
might have expected, ANSWERS, and
CAT ANSWERS will let you look at it.
If you have a general message that
you want put in the MESSAGES file,
you can leave it in the logout file. This
isn't as immediate as a mailbox, but
it's faster than a carrier pigeon, and
at least twice as reliable.

The disk file organization of the
BULL is set up between two disk
drives, 0 and 1. Disk 0 has the system
files, and is where the uploads and
the SYSOP’s mailbox stuff goes. You
can't log onto disk 0, and, in fact, it's
totally impossible to access it over
the phone. Disk 1 is what you see
when you type LS. This arrangement
keeps people from being able to read
the stuff put in the SYSOP’s box, and
makes it at least a little difficult to
mess with the system files.

In order to log onto the BULL,
you will need some sort of terminal,
and some sort of modem. Any 300
baud modem will work as far as we're
concerned, and the procurement of
same is your hassle, as it will have to
be compatable with (a) your computer
or terminal and (b) your bank account.
A brief word follows on terminals.

A terminal can be a dedicated
terminal, such as an ADM-3 or the ET!
Multiflex terminal concluding in this
month’s issue. This has a lot of ad-
vantages in terms of convenience and
the quality of the display you get,
which is no small consideration when

you plan to stare at the screen for a
while. The latter is a very cheap way
to get onto the BULL, and all the other
BBS systems around the continent,
and is ideal if you don’t have a full
blown microcomputer to use as a ter-
minal and don’t feel like buying one
just now.

On the other hand, we suspect
that there are those of our readers
who do own computers, and many of
these will be quite suitable for use as
terminals with the proper software.
Terminal software is just a program
to send and receive characters from
whatever port you've hung your
modem on and display them in a
useful manner on the tube while also
dealing with ‘the keyboard. If you
check out our terminal project, you
will note that there are enhancements
to this concept, but this is the basic
trip.

Here are some of the systems
that lend themselves to becoming ter-
minals, and what is required to do
them up. Please note that most of
these haven't been tried here, and we
aren’t in a particularly good position
to advise readers on bizzare combina-
tions (e.g., how can | connect my 1802
perfboard EIf to a Hayes Smart-
modem).

PET/CBM You can attach a
modem to a PET through either the
IEEE-488 bus connector or the user
port with a simple adaptor. Note that
these ports run at TTL levels, while
regular modems are RS-232-C. An in-
terface or a TTL level modem is called
for. Terminal software for upgraded

ROM PETs was written by a dude

named Steve Punter, who runs a BBS
of his own. It should be available
through Commodore. it was publish-
ed in their Transactor magazine,
reprints of which might still be had.

Radio Shack Models | and Ill can
use either TERM or STERM, TERMinal
or Smart TERMinal, plus a modem.
The Model HIl has an RS-232 port op-
tion which can drive a regular modem
with no hassle. Model II's have a ter-
minal program included with the
DOS.

Apple requires a serial interface
card to be plugged into one of the
main board slots in order to be able to
drive.a modem. The software to drive
it can be found in the June 1982 edi-
tion of BYTE.

CP/M Based Systems have a
variety of programs that will serve as
terminals. Most CP/M packages
come with DUMBTERM, a dumb ter-
minal. MODEM7 derivatives also
function nicely as smart terminals.. ..
in most cases, all you'll need to do is
to set a few equates to adapt them to

your system.

Some of the other popular com-
puter systems, such as the Acorn
ATOM and the ZX-81, do not have ter-
minal packages available as of this
writing, but they are coming. Owners
of these systems should contact their
distributors.

Coming On

If you try to call the BULL and get a
busy signal, please call again. The
system is probably not down ... it
has actually only crashed twice ...
but just busy. When the BULL is on
line, it is generally waiting between
calls for less than three minutes, so
you may have to try quite a few times
to get on.

When using the system, you
should avoid sending untoward con-
trol characters ... CTRL Z, C and S
are the only ones the system can
make sense of. Also, you'll find that if
you try any commands other than
those listed, you'll get an error
message for your trouble.

There is actually fairly little in-
volved in using the BULL, and most of
that will be explained as you go. So
dig out that serial connector you
made out of old lamp cord, warm up
the relays in your PDP 1%z surplus
computer, stick another nail in the
horizontal oscillator coil of your 1952
Marconi TV set turned monitor and
dial (416) 423-3265. The BULL is up
from 5:00 pm to 9:00 am Monday to
Thursday, and from 2:00 pm Friday
until 9:00 am Monday morning, plus
all day on holidays.

For those interested in numbers,
we have logged over 2000 calls in the
first 8 weeks!

Everybody needs a little BULL in
their lives!

(ET]

Light Chaser.
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FOSTEX REVIEW

The Fostex A-4 is a four track
recorder for use in your
favourite dungeon ... for the
poorer George Martins of this
world. By Steve Rimmer.

ABOUT THE TIME that the average
musician trades in his Sears Les Paul
copy for a second hand Tele, he (or
she) begins to realize that there are
finite limits to what can be done with
a cassette deck ... even if it does
have two speakers. One begins to
hear talk about recording studios and
overdubbing. Albums like Tubular
Bells and The Six Wives turn up in
which single players do all or most of
the bits on a complex piece. There’s a
concept happening in this . .. yes, we
need more tracks!

Tape recorder tracks tend to
muitiply geometrically, as does the
price of the machine including them.
Mono recorders are usually free, or
should be. From thence we go to two
tracks, starting at about $500, four
tracks, at $1500 and up, eight tracks
at $4000 and up, sixteen tracks at
numbers too huge to contemplate,
and, from there, twenty four track
machines using two inch tape that
can only be owned by people too rich
to know how to read (hence outside
the scope of this article). It is very ear-
ly on in this progression that most in-
dividuals run out of speculating
capital . .. for some, it’s down there
at mono machines ... and, so, the
four track has become the standard
for home studios. Four is the smallest
number of tracks to provide track
bouncing capabilities, and, if you
save up and sell the dog, a four track
is barely affordable.

Until a little while ago, there
were very few four track systems
around that weren’t heavy, expensive
studio deals. Most were made by
TEAC in some incarnation, and, while
nice and very pleasing to play with,
they didn’t incorporate the sort of
features that made them easy to use
if you were into toodling in the base-
ment. The Fostex A-4 has come forth
trumpeting to change all that ...
which it does, partially.

The A-4 is a very small machine,
first off . .. thirteen and a half inches
high by fourteen inches wide by six
and three quarters inches deep, or
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about the size of a couple of shoe
boxes. The case is plastic, rather
than steel, so it's quite light, at twen-
ty nine pounds. (These figures con-
vert nicely into metric, but | don’t). It
uses seven inch reels of quarter inch
tape, rather than the big ten and a
half inch NAB hub deals, which it run
at seven and a half and fifteen inches
per second. At the time of this
writing, it cost about two thousand
dollars.

While fairly robust, the A-4 is
decldedly a home, rather than a
studio machine. However, in our
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