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electronics

Send Certified cheque, Mastercard, Visa, American Express
..include expiry date, card number and signature.

We process C.0.D.’s for Canpar or Canada Post.

Minimum order $10.00.

Add 5% (minimum $2.00) for shipping and handling.

Ontario residents add 7% Sales Tax.

ARKON ELECTRONICS LTD.

409 Queen St. West, Toronto, Ontario M5V 2A5
(416-868-1315)

Itd

Three good reasons to buy a

handheld DMM from Fluke.

MODE D804:
THE INVESTIGATOR

e Nine functions
dc voltage
ac voltage
dc current
ac current
resistance
diode test
conductance (1/R)
logic level and
continuity detect
temperature (K-type
thermocouple)
® Peak hold on voltage and current functions
e Selectable audible indicator for continuity
or level detection
e 3'/>-digit resolution
e 0.1% basic accuracy
e LCD display
e Querload protection
® Safety designed test leads
e Full year parts & labor warranty

FLU-D804 $339.95

LOW COST DMM’S P s G e 0t

FOR BENCH

The D810 and D811 are general purpose,
bench/portable digital multimeters that are identi-
cal except for power sources. The D810 operates on
line voltage, while the D811 is also equipped with
rechargeable batteries that provide 15 to 40 hours
of operation depending on functions used.

Because these DMM’s measure the true rms value
of ac signals, even complex inputs such as square

and peaked forms can be measured
with accuracy and confidence to 50 kHz ( +3 dB to
200 kHz typical).

The wideband, low-noise measurement accuracy
in these two benchtop multimeters is made
possible by a Fluke-manufactured hybrid rms
converter.

MODEL D802: MODEL D800:
THE ANALYST THE TROUBLESHOOTER
® Seven functions ® Six functions
dc voltage dc voltage
ac voltage ac voltage
dc current dc current
ac current ac current
resistance resistance
diode test diode test
conductance (1/R) o 3/,-digit resolution
e 31/»-digit resolution ® 0.5% basic dc accuracy
® 0.1% basic dc accuracy e LCD display
e Quverload protection e Querload protection
e Safety-designed test leads e Safety-designed test leads
e Full year parts & labor warranty e Full year parts & labor warranty
FLU-D802 $258.95 FLU-D800 $172.95

FLUKE

FLU-C90 Carrying case (FLU-D800, D802, D804)..
OR F’ELD FLU-A81 AC adaptor (FLU-D800, D802, D804)...
FLU-8GJ10 10 Amp current shunt

FLU-Y8133 Deluxe test lead set

. FLU-Y8134 Deluxe test lead set with sajety connectors. 27.95
1/,
® 3'/: LCD display FLU-Y8140 Slim test lead set
e Auto zero, auto polarity iliggglggg _::emp proll)): (( 1(__:)) ......................................
1 emp. pro| 5

® AC or battery operated models FLU-Y8102 Sheath thermocouple (D804) ...

® One year warranty FLU-Y8103 Bead thermocouple (D804)........
FLU-Y8104 Thermocouple termination (D804)

® Many other features not found FLU-Y8008 Touch and hold probe (D810, D811)....

in other DMM'’S! FLU-80K40 40KV high voltage probe.

FLU-81RF 100 MHz rf probe.

FLU-D810 $365.95 FLU-801600 Clamp-on AC current probe 600A

FLU-D811 $418.95 FLU-Y8100 200A AC/DC current probe.....

(with Ni Cad batteries) FLU-Y8101 150A AC current xformer

1
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' Send $2.50 for Arkon
: Electronics 100 Page
[ Catalogue or pick it up in
| our store when you’re in
I our area. We have the
| largest computer and
: electronic hobbiest store
) in Canada.
: Add 35¢ postage.
I
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and go mad with time. Steve Rim-
mer surveys ’'scopes and sub-
atomic particle sized straight
jackets.

Graphic Equalizer Design .. 19
A multi-band equalizer can do
amazing things with sound. You
can balance your stereo for your
listening room, compensate for
variations in frequency response
in your system, or turn up the bass
and use your speakers to mix
paint. In this article, Tim Orr ex-
plains how to design your own.

/O Devices .............. 25
If you take the logical, straight-
forward approach to interfacing
peripherals to your computer you
will have more pieces of old phone
wire and lamp cord hanging off the
back than you can count, even in
hexidecimal. Henry Budgett ex-
plains the more sophisticated ap-
proach.

Black Hole Theory, p.31
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Graphic Equalizer Design, p.19

DolbyC ................. 27
Yes, it's another noise reduction
system, a further technological ap-
proach to the really obvious expe-
diant of just disconnecting the
speakers. lan Graham charts the
vanishing hiss.

Black Hole Theory ........ 31
If you compressed the Earth to the
size of a pea, its gravity would be
S0 intense that light itself would
be unable to escape. What you'd
have is (a) a black hole, and (b) a
total inflationary spiral in real
estate. lan Graham considers the
market

TV Quality Control . ..... .. 45
If the people on the eleven o’clock
news have green faces, you can be
sure that it's really just ol
Knowlton broadcasting from Mars
again, because the station keeps
track of the state of its signal. Ron
Baynes explains



Our thanks to the companies who supplied ‘scopes to
look at. These would be BCS, Duncan Instruments,
Omnitronix, Atlas, Metermaster Allan Crawford, H.W.
Cowan and Hewlett Packard. The oscilloscopes are
those square things in the foreground of the picture
.. new the girl. Oh, you've spotted the girl without

any trouble. Very predictable.
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Projects \#

Tape Optimizer . ..... ... .. 35
If you're not getting really great
sound from your cassette deck,
you may not be using a tape that
matches your bias setting. Rather
than buying a truckload of dif-
ferent tapes to find one that works,
generating scores of C-60 door-
stops in the process, use our Op-
timizer to adjust your recorder.

Antenna Extender. ... ... .. a1
If your automatic antenna motor
fails to stop on time, the antenna
may retract until it has compress-
ed itself into a black hole, subse-
quently sucking in your car. Build
ETI’s power antenna controller
while you’'ve got the chance.

Win Indicator ...... ... .. 50
The next time you and the lads get
really wasted, three sheets to the
wind likkered up, you’ll want to
have this useful little circuit to see
who was the first to pass out and
hit the bar.

Pulse Generator .. ... ... .. 54
Actually, the fair lass on the cover
would probably do admirably in
this application. Our pulse
generator, however, is of the tran-
sistorized sort.
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Editorial Queries

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

Binders

Binders made especially for ETI| are available for
$6.75 including postage and handling. Ontario
residents please add provincial sales tax

Sell ETI and ETI Special Publications

ETi is available for resale by component stores. We
can offer a good discount when the minimum order
of 15 copies is placed. Readers having trouble in ob-
taining the magazine could ask their local elec-
tronics store to stock the magazine.

Component Notation and Units

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

Firstly decimal points are dropped and substituted
with the multiplier: thus 4.7uF is written 4u7
Capacitors also use the multiplier nang (one
nanofarad is 1000pF). Thus 0.1uF is 100nF, 5600pF
is 5n6. Other examples are 5.6pF = 5p6 and 0.5pF

Resrstbrs are treated similarty: 1.8Mohms is 1M8,
56kohms is the same, 4.7kohms is 4k7, 100ohms is
100R and 5.60hms is SR6

PCB Suppliers
ETI magazine does NOT supply PCBs or kits but we
do issue manutacturing permits for companies to
manufacture boards and kits to our designs, Con-
tact the following companies when ordering boards
Please note we do not keep track of what is
avatilable from who so please don't contact us for in-
formation on PCBs and kits. Similarly do not ask
PCB suppliers for help with projects.

SCSOK Associates, P.O. Box 54, Morriston, Ont. NOB

B&g Electronics, P.O. Box 6326F, Hamiiton, Ont.
L9

Wemworth Electronics, R.R.No.1, Waterdown,Ont.
LOR 2HO.

Danocinths tnc., P.O. Box 261, Westland M| 48185
USA

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

A-1 Electronics. 5062 Dundas Street W., Isiington,
Ont., M9A 1B9

Beyer & Martin Electronic Ltd., 2 Jodi Ave., Unit C,
Downsview, Ontario M3N 1H1.

Spectrum Electronics, Box 4166, Stn ‘D’, Hamilton,
Ontario L8V 4L5.
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ISCILIOSCOPE WM 203

A serviceable range of boxes complete with HM 2 03
integral card guides, moulded from abs flame

retardant thermo plastic in orange, blue, grey and
black. Six sizes available with choice of plastic,

metal or clear crystal lid. Economical styrene Specification
boxes also available in six sizes, black only with

styrene lid. Vertical Deflection (Y) N o W

Bandwidth of both channels

FREE CATALOGUE A p g N e ] ol =

HAMMOND HAMMOND MANUFACTURING QOvershoot: 1% (maximum)
COMPANY LIMITED Detlection coefficients: 12 calibr teps I
MANUFACTURING . 394 Edinburgh Road N, 5 mv/cm-20 V/cm (1-2-5 sequence) v a u e
Guelph Ontario Canada accuracy better than + 3%
w N1H 1E5 Input impedance: 1 Megohm / 25 pF

Input coupfing: DC-AC-GND f o r‘

] ) Max. Input voltage 500 V (DC + peak AC)
Circle no. 7 on Reader Service Card. Operating modes

Channel | channel (1. channel | and o n Iy

aliernate or chopped (approx 120 kHz)
X-Y operation: ratio 1 1 (X input via ch 11}

. 00
Timebase SB —
Time coefficients: 18 calibrated steps
05us/cm-02 s/cm (1-2-5 sequence)

with magmfier x5 to 100 ns,/cm

with variable control uncalibr to 40 ns/cm
accuracy better than + 3% (in cal position
Ramp outpul 5 V (approx

. Bandwidth DC-20MHz . Dual Trace Oscilloscope
. 8cmx 10cm Display n Triggering up to 30MHz

10 Megahertz

HM307
SINGLE TRACE
OSCILLOSCOPE

IDEAL SERVICE INSTRUMENT

TIME BASE 0.2 us — 2.0 s/cm $5 5 00_0
LPS-TRIGGER ® COMPACT

BUILT-IN COMPONENT TESTER

We service all makes of Oscilloscopes:
TEKTRONIX @ HEWLETT-PACKARD @
GOULD @ ETC.

From coast to coast. Call us next time.

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

Circle no. 16 on Reader Service Card. Circle No. 28 on Reader Service Card,



New Graphics

Hewlelt-Packard'@‘new

Graphics/1000-11  graphics  sott-
ware for the HP 1000 family of
real-time computers provides
increased support for a wide
range ol graphics peripherals,
as well as
teractive
dimensional
capabilities.

the addition of in-
three-
design

and

Graphics/1000-11 software
initially includes two
packages: a Device-
independent Graphics Library
(DGL), and an Advanced
Graphics Package-3D  (AGP-3).
DGL is a two-dimensional
package that enables users to
use different graphics

peripherals by means of a com-
mon set of commands, without
requiring programming
changes. [t requires minimal
memory space and system
overhead. The AGD-3 is a three-
dimensional package that
builds upon DGL to ¢nable
users (0 communicate interac-
tively with graphics
peripherals.

Graphics/1000-11 is based
upon the CORE Graphics
System of the ACM SIGGRAPH
Graphics Standards Planning
Committee. The software may
be wused ftor applications in-
cluding data display graphics
for pic charts, bar charts, and
line graphs; dynamic display
graphics for monitoring pro-
cess control systems and other
applications requiring cons-
tant status updating; and in-
teractive design graphics for
computer-aided drafting, map-
ping, and design.

DGL is made up of
graphics subroutines which
may be called from FORTRAN,
PASCAL, and ASSEMBLY
language programs. AGP-3 s
made up of a set of
subroutines that are called
from user programs and a work
station program that pro-
cesses graphics commands
concurrently with a user pro-
gram.

Al introduction,
Graphics/1000-11  will suport a
range of Hewlett-Packard
graphics devices including vec-
tor refresh displays, raster
graphics terminals, graphics

ETI—October 1981

plotters.
Tekronix
tube

tablets, and graphics
It will also support
401X Series storage
graphics terminals. A skelton
device handler help users add
other graphics peripherals to
their systems.

The Device-independent
Graphics Library (DGL) is
Canadian priced at $2,796.00.
The Advanced Graphics
Package-3D (AGP-3) which re-
quires DGL for operation is
$5,592.00. The Skeleton Device
Handler is $280.00.

For more information, con-

tact Inquiries Manager,
Hewlett-Packard (Canada) Ltid.,
6877 Goreway Drive,

Mississauga, Ontario L4V IM8.

New Modem

The ESE Limited 208A/B is a
4800 bps modem which is com-
patible (in a single unit) with
both Bell 208A and 208B
modems simply by setting in-
ternal ‘‘strap’® switches. The
modem is capable of full-
duplex synchronous data com-
munications on a four-wire
private line network, and on the
public switched telephone net-
work, it operates in half-duplex
mode.

Features of the 208A/B in-
clude a microprocessor-
controlled automatic adaptive
equalizer for greater error-free
throughput, a wide range of
fault isolation and error detec-

~
tion capability in operation. ™
With its low price and many
teatures, the UDS 208A/B is a
versatile and economical
modem for both the large and
small system user.
For more information con-

tact: Sharron Elliott, ESE
Limited, 1780 Albion Road,
Rexdale, Ontario, M9V IClI,

(416) 749-2271.

8 Bit DAC

The DAC-78, a new 8-bit com-
panding digital-to-analog con-
verter 1C, developed by Preci-
sion Monolithics, Inc., is in-
tended for use in industrial ap-
plications such as digital
recording, speech synthesis,
audio attenuation, light level
control, data transmission, and
servo positioning systems re-
quiring a wide dynamic range,
fast settling time and low cost.

A sign-magnitude-coded
companding DAC, the DAC-78
is a bipolar device which pro-
vides a straight-line approx-
imation of a logarithmic curve
rather than a linear response. [t
has a dynamic range of 72 dB
with 12-bit accuracy in chord
zero — the cntical low-signal-
level area; this makes it
especially useful in ‘‘lineariz-
ing’” outputs trom transducers
which have logarithmic
response curves, such as
photodiodes.

The DAC-78 offers true
output compliance of 5 to

+18%v  500-nanosccond settl-
ing time to within 2 step and
full-scale drift is a low 1/16
step. Power dissipation is 114

mW  with Sq 1SV supplies.
The operating temperature
range is — 25 to +85°C.

) The ladder network used
in the DAC-78 is designed t(o
produce eight straight-line
chords  with 16-bit per chord,
thus providing a very close ap-
proximation (o a logarithmic
curve. Tight internal matching
between reterence input and
DAC output eliminates the re-

quirement tor full-scale adjust-
ment in most cases.

The DAC-78 is supplied in
an 18-pin hermetic dual-in-line
package.

For more information con-
tact Bill Pascoe, Precision
Monolithics Incorporated, 1500
Space Park Drive, Santa Clara,
California 95050, (408)
727-9222.

INMARSAT Set

A new, high quality global
satelite communication
system for ships at sca, run by
INMARSAT, will come into
operation on February 1, 1982.
INMARSAT is the International
Maritime Satellite Organiza-

tion, which has 36 member-
States.

Later next year, new
satellites on which INMARSAT

capacity will start
to replace those of the
MARISAT system. The new
satellites, which are needed to
mect expected growth in calls,
are:

MARECS, maritime version
of the FEuropean Communica-
tions Satellite, leased from the
European Space Agency (ESA).
The first MARECS will be plac-
ed in orbit over the Atlantic
Ocean by the end of this year.
Its launch vehicle is the Euro-
pean Arianc Rocket.

— INTELSAT V maritime com-
munications subsystems
(MCS) leased from the Interna-
tional Telecommunications
Satellite Organization (IN-

has leased

TELSAT) and launched by
Atlas Centaur and Ariane
rockets.

Continued on page 60
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ACE @OTATOR

Maybe it’s finally time to put your WW
Il surplus cathode ray tube back in its
crate, quit trying to get the 12AX7’s
out past 400 KHz and start thinking
about actually buying a ‘scope. Steve
Rimmer enumerates the choices.

THE USEFULNESS OF A ‘SCOPE is
second only to a multimeter in get-
ting around the measurement
hassles in electronics. There's really
no substitute for seeing what you're
doing. However, there's more to an
oscilloscope than a CRT and a couple
of amplifiers. The current generation
of instruments are, for the most part,
about as complex and sophisticated
as a small computer . . . one or two, in
fact, being small computers. Odds
are we'll never actually run a 50 MHz,
dual trace triggered sweep ‘scope as
a project; this is one gadget that each
of us must eventually bite the bullet
for and buy.

None of the ‘scopes we looked at
for this survey were poorly designed
or built, and none seemed to have ex-
aggerated specifications, or any of
the heavy Consumer’s Reports stuff.
However, all of them were fairly ex-
pensive, and one would not want to
wind up having destroyed the packing
material, even though they tell you
not to, only to realize that one has
bought an instrument not in keeping
with what one wanted to do.

This survey should give you an
idea of what is available, and what it
all costs. We should point out,
however, that it is, by design, in-

8
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complete. We have tried to check out
all the ‘scopes that could be of in-
terest to our readers; there are just as
many that are really esoteric and
specialized (and really ghastly expen-
sive) that no one outside a well fund-
ed university, a major corporation or
the government would have much use
for.

Likewise, in order to keep things
down to a manageable hugeness, we
haven’t listed every feature of every
instrument, but have tried to select
those that form a useful basis for
comparison.

The ‘scopes listed here should
cover a wide variety of interests and
applications. There are simple in-
struments for the hobbyist, specializ-
ed bench ‘scopes for servicing and
fairly sophisticated ones for
research. The distinctions should be
fairly clear. . . if you can’t afford it, its
specifications are more than you
need.

All of the information for this
survey was provided by the manufac-
turers and distributors listed, as were
the instruments we got to look at. If
you'd like more data on a particular
model, all of them would be just over-
joyed to be besieged with requests.

A Few Words

There are a few terms which it might
be useful to get together on, in deal-
ing with the intricacies of ‘scopes.
This will be helpful in fusing together
the almost meaningless jumble of
manufacturers’ literature ... which

seeks, for exampie, to convince one
that this particular instrument far sur-
passes’ all others, as it has a time
base, while the rest of the flock only
has sweep.

Time Base. This is the same as
sweep, essentially. It is the circuit
which moves the beam across the X
axis of the tube. These come in two
types,; triggered and recurrent. Trig-
gered sweep uses a monostable of
adjustble period, which is triggered
by some voltage level (adjustable) at
the vertical or external trigger input.
Recurrent sweep uses a free running
oscillator of a variable frequency
which can be dragged slightly, or
made to fire prematurely, by an in-
coming signal. The advantage of
the former is that the monostable
periods can be very accurately set,
providing pretty good frequency
measuring capacity (within about 3 to
5 % in practice). Triggered sweep is
found on all but the simplest ‘scopes.

Bandwidth. The bandwidth of a
‘scope usually extends from DC to
whatever frequency produces a ver-
tical trace 3 db lower than the DC
level. In fact, after this point, most
‘scopes have great rolling pastures of
bandwidth left; it's just that the fre-
quency response may be a bit un-
predictable. A 20 MHz ‘scope may
well be useful out beyond 40 MHz.
This will vary from model to model,
and, in fact, between individual in-
struments.

CRT. This, of course, is the
cathode ray tube. CRTs may be round
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or square, with white faces that glow
green, or blue faces that glow lighter
blue. The screen size is usually five
inches, with smaller ‘scopes having
three inch tubes. The tube is usually
ruled in an eight by ten division grid,
which may either be on the inside sur-
face of the glass, or overlayed on a
sheet of plastic or clear glass. The
latter, because it is a finite distance
from the actual trace, induces
parallax errors. 2

Vertical channels. Dual trace
‘scopes allow you to view two
waveforms simultaniously on the
face of the tube. These have two ver-
tical input channels, whereas single
trace ‘scopes only need one.

Trace Magnifier. One way of get-
ting a bit more out of the high end of
the timebase is to spread the trace
out. This has the effect of making the
sweep time seem shorter. If the
amount of magnification is known,
the ‘scope can still be used to
measure frequency, even with the

. magnifier. Hence, magnifiers are
usually specified as 10X, 20X, etc.

Delay. There are two kinds of
delay. Signal defay makes the signal
to be displayed wait about 40 nS, un-
til the trace has gotten well on its
way, so the leading edge is visible.
Delayed sweep holds the sweep back
for a variable length of time after the
event which has caused the trigger to
take place to permit viewing events
which occur more than one sweep
period after the triggering event.

Storage. There are a few ‘scopes
that can store waveforms on thier
CRTs. This utilizes a phenominon
called persistence, whereby after the
initial trace has gone by, the
phosphor retains a fainter image for a
period of time, as much as several
minutes. Storage ‘scopes are useful
in viewing low frequency, non-
periodic events.

Metermaster

Metermaster makes three ‘scopes, all
rugged looking little brutes with the
sorts of features you'd want in a
‘scope. No frills, though; you can’t get
electric can opener options or the
like. Metermaster is distributed by
R.H. Nichols, 214 Dolmite Drive,
Downsview, Ontario, M3J 2P8.

The Models 65310 and 65610, at
$775.00 and $795.00 respectively, are
very similar electrically, the major dif-
ference being in the size of the tube.
The former is about three inches
across, and the latter five. Both are
dual trace, having 15 MHz of band-
width, and .5 uS/ div. to .5 S/div. of
sweep, plus 5X magnifiers. Both can
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run on either regular wall power AC or
11 to 30 volts of DC, making them fair-
ly ambulatory. Probes are not includ-
ed.

The Model 65625 is a dual chan-
nel, 45 MHz ‘scope. Both the signal
and the sweep can be delayed,. The
sweep runs from .2 uS/div. to .5 S/div.,
plus a 5X magifier. The tag is
$1630.00, probes extra.

Hameg

Hameg ‘scopes are of German
origin ... they’re solidly built, . well
laid out, and we really didn’t want to
give the review sample back in the
slightest. Dispite their rather rugged
construction and abundance of
useful features (on-off switches,
CRTs, jacks and suchlike), they are
quite light and compact. Hameg is
distributed by BCS Electronics
Limited, 980 Alness Street, Unit 35,
Downsview, Ontario M3J 282, who
warrants them for one year.

The HM 307 is a 3 inch ‘scope ,
with 10 MHz of bandwidth and a
single vertical channel. The sweep
runs from .5 uS/div. to .2 Sidiv. The
CRT.is a 3RP1A, which is an unusual-
ly easy to find beast; something to

“consider if you flang a lot of test gear

down stair cases. There's also a 60
Hz waveform output, which will test
things like capacitors, diodes, and so
on. A mere $550.00, in your choice of
colours, all of which are dark grey.
The HM 312 HM 412 and HM 512
are all similar. The HM 312, at
$855.00, has a 20 MHz bandwidth, and
5 uS/div. to .2 S/div.,, plus a 5X
magnifier. The HM 412 adds sweep

delay of 100 nS to 1 S, and variable
gain controls for the vertical inputs,
for $1,277.00. The HM 512 increases
the bandwidth out to 50 MHz, for
$2,070.00.

The HM 812 is similar to the HM
512, but with the addition of storage
capacities. The tube will persist for
up to 5 minutes. The price, $4,630.00,
may persist longer.

The HM 203 is a brand new
‘scope, with two channels, 20 MHz of
bandwidth, and .5 uS/div. to .2 S/div.
sweep, plus a 5X magnifier. The price
is $850.00

'

Tektronix
Tektronix is something of the Rolls
Royce of ‘scopes. Readers consider-
ing buying one should aiso seriously
think about taking out a few dozen
lifetime subscriptions to wonderful
ETI magazine; clearly, you can afford
it and we’d certainly like the bread. To
the best of our knowledge, Tektronix
doesn’'t make a 500 KHz recurrent
sweep hybrid *scope, although, if you
need an ultra high resolution

—T

the living room!?”"
I

““According to this, there’s a submarine approaching through
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graphics ‘monitor ... Tektronix is
located at P.O. Box 6500, Barrie, On-
tario, L4M 4V3.

The Models 2213 and 2215 have
price tags of $1375.00 and $1650.00
without duty. They both have dual
trace, 60 MHz bandwidth and niceties
such as auto intensity and auto
focus. They sweep from .1 uS/div. to 5
mS/div. for the “B” channel and .2
S/div. for the “A”. The 2213 has one
time base, the 2215 two. Both have
delayed sweep.

The models 2335 and 2336 are
dual trace, 100 MHz instruments with
delayed sweep, 5 nS/div. to 50 mS/div.
for the “B" channel and .5 S/div. for
the “A”. There is also a 10X sweep
magnifier. The delay range is 50 nS to
5 S. The 2336 has delta time
capabilities, via an LCD display. They
cost $4475.00 and $4955.00 respec-
tively.

Scopex
You’'d probably guess that these folks
make oscilloscopes. They come to us
- from way across the pond in England,
from a place called Letchworth.
British road maps are always good
for an afternoon of amusement.
Scopex is distributed here by Jerome
& Francis Co., 1015 Prospect Avenue,
North Vancouver, British Columbia
V7R 2M5.

The Scopex 4D-25 is a dual trace,
25 MHz instrument with sweep from
200 nS/div. to 200 mS/div. It has a
rather handy feature as well, this be-
‘ing a trace locator, which will drag
the beam back to the screen even if it
has become overscanned. The signal
can be delayed. $1523.00 each.

The Scopex 14D-10 has 10 MHz
of bandwidth, and sweeps from 100
uS/div. to 100 mS/div. There are two
channels, and a 5X sweep magnifier.
The price is $1033.00.

10

Bach-Simpson
Legend has it that Bach-Simpson
came into being when the late com-
poser (and, thereafter, decomposer)
Johann Sebastian Bach went out
looking for an oscilloscope to find the
distortion in his pipe organ. It's not
the sort of legend you really shouid
go around repeating, though. Bach-
Simpson is also responsible for those
big, black 260 multimeters that seem
to be built to survive nuclear attacks.
They live at P.O. Box 5484, London,
Ontario, N6A 4L6.

Bach-Simpson makes two
‘scopes, the Model 452 and the model
454, Both have 15 MHz of bandwidth

. and are dual trace. The 452 has a 5
g inch screen and .2 uS/div. to .5 S/div.

sweep plus a 5X trace magnifier. The
454 has a 3 inch screen, and sweeps
from .5 uS/div. to .5 S/div. The 454 is
$675.00, and the 452 is $890.00.

HP

Hewlett Packard probably has one of
the largest assortment of ‘scopes go-
ing...we're not going to check out
the really weird ones here, as few of
our readers have expressed interest
in fixing the family TV with a hundred
thousand dollar instrument. As it is,
most of these little fellows will set
you back some even without the

microprocessor and the -full time
computer scientist to operate the
controls. Hewlett Packard (Canada)
Ltd. is at 6877 Goreway Drive,
Mississauga, Ontario L4V 1M8.

The Models 1740A to 1743A are
all very similar dual trace, 100 MHz
‘scopes. The 1740A has such features
as third channel operation to let you
see an external trigger on the screen,
signal delay, 5X vertical magnifier,
sweep from 50 nS/div. to 2 S/div., with
delayed sweep to 20 mS/div. It is
transmuted into a 1742A with a digital
readout on top, which serves as an
automatic ranging multimeter (AC/DC
volts, ohms and current), which also
operates in a delta time mode,
whereby it will measure the interval
between two events on the ‘scope
screen. The 1743A incorporates a
crystal time base for improved ac-
curacy of sweep, and has the same
sort of delta time scene as the 1742A,
although the readout is on the front
panel, not on top. The
prices ... 1740A is $4278.00, 1742A is
$4728.00 and 1743A is $5891.00. Yes,
they do like large numbers, don’t
they.

The Model 1727A is much like
the 1743A, with the multimeter and
delta time readout on top, but with
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storage capabilities and a 275 MHz
bandwidth. Very nearly useful for
measuring the frequencies of light, it
goes for $10,807.00.

Now, back down on Earth, we
have the models 1220A and 1222A.
These two are identical 15 MHz, dual
trace ‘scope, except that the latter
has a signal delay line and a swit-
chable inverting stage for the second
channel. The sweeps are from .1
uS/div. to .5 S/div. The prices are
$1388.00 and $1494.00 respectively.

There are also three basic 500
KHz oscilloscopes, the models
1200A/B, 1201B and 1205B. All three
are dual trace beasties, with 1 uS/div.
to 5 S/div. sweeps. The 1201B is a
storage ‘scope, with a maximum of 1
minute persistence. The 1200A is a
regular upright ‘scope style ‘scope;
the other two are rack mountable. The
prices are $3077.00 for the 1200A,
$4653.00 for the 1202B and $2852.00
for the 1205B. A lot of money fora TV
set that won't get bugs Bunny, but
less than the cost of a South
American country.

Hewlett Packard also makes a
plethora (or so) of ‘scope accessories
and party favours, including
scopemobiles, cameras, and probes
in all races, creeds and denomina-
tions.

Soar

The Soar line of ‘scopes is rather
simpler of control than most,
although the instruments have all the
features you’d expect to find on
‘scopes of their class. Soar is
distributed by Duncan Instruments
Ltd., 122 Millwick Drive, Weston, On-
tario, MOL 1Y6.

The Model MS 3015 is a portable
15 MHz dual trace 3 inch ‘scope, with
.5 uS/div. to .5 S/div. sweep, plus a 5X
sweep expander. The ‘scope can run
on AC, 11 to 30 volts of DC at less
than 8 watts, or an optional internal
nicad pack. When used on AC, the
nicad Is automatically kept fully
charged. The price is $995.00.

The Model MS 6020 is a 20 MHz
dual trace ‘scope, having a five inch
tube and .5 uS/div. to .5 S/div. sweep.
There's also a 5X magnifier. The price
is $775.00.

The models MS 6021, 6040, and
6045 are all similar instruments, be-
ing dual trace ‘scopes, with signal
delay. The MS 6021 has 20 MHz of
bandwidth and .5 uS/div. to .5 S/div.
sweep, plus 5X magnification. It
costs $865.00. The MS 6040 has 40
MHz of bandwidth, and .2 uS/div. to .5
S/div., plus 5X magnification. It goes
for $1665.00. The MS 6045 is essen-
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tially the same as the MS 6050, ex-
cept for a 45 MHz bandwidth, and a
$1775.00 sticker price (power win-
dows optional).

Viz

Viz makes 2 ‘scopes, both with nice
large screens, and really simple con-
trol layouts. Both are ideal as bench
‘scopes for servicing. Viz is
distributed by H.W. Cowan Canada
Ltd., 99 Coons Road, P.O. Box 268,
Richmond Hill, Ontario, LAC 4Y2.

The model W0-555 is a 15 MHz
dual trace ‘scope, with .5 uS/div. to .5
S/div. sweep, plus two presets that
display 2.5 vertical TV frames and 2.5
vertical TV lines, respectively. There's
a 25 nS sweep delay line as well. The
cost of this one is $1190.00.

The model W0-527 is a single
trace, 15 MHz instrument, with .5
uS/div. to .5 S/div. sweep. There's a
triggering preset to automatically
display one line of video. The total
Bill, not including a tip for the waiter,
is $925.00.

Kikusui

Kikusui, or ““Kik'’, make a broad range
of ‘scopes, plus an assortment of ac-
cessories and lily-guildings. All are
well laid out, and will grace any lab,
workshop or dining room table.
Kikusui is distributed by Interfax
Systems Incorporated, 5955 Airport
Road, Suite 105, Mississauga, On-
tario L4V 1R9.

The model COS6100 is a 100
MHz ‘scope, with three vertical input
channels. There’s a 40 nS signal
delay, and the triggers for the sweeps
can be viewed as two additional
channels on the tube. The dual time
bases run from 20 nS/div. to .5 S/div.,
plus 10X magnifiers. The B timebase
has .2 uS to 5 S variable delay.
Enough knobs and buttons to keep
even the most jaded facinated for
days; if you lose the manual you're
dead. All for just $3448.00.

The models 5650 and 5630 are
similar dual trace ‘scopes, except for
the bandwidths, these being 50 MHz
for the former, and 35 MHz for the lat-
ter. Both have .1 uS/div. to .5 S/div. of
sweep, and variable sweep delay
from 1 uS to 5 S. There's also a 10X
sweep magnifier. The are $2524.00
and $2170.00 respectively.

The mode! 5516ST is a 10 MHz
storage ‘scope, with .5 uS/div. to 1
Sidiv. of sweep, and a 5X magnifier.
The writing speed is 5 uS/div.
$2468.00.

The models 5531 and 5530 are
both 35 MHz dual trace ‘scopes, the
former having 2 uS to 5 mS delayed
sweep. The time bases run from .2
uS/div. to .5 S/div., plus 5X sweep
magnification. The prices are
$1806.00 and $1601.00.

The model COS3010 TW is a 15
MHz dual trace ‘scope, with a choice
of AC, Nicad and external 11 to 30
VDC operation. The time base runs
from .5 uS/div. to .5 S/div., plus a §X
magnifier. The screen is about three
inches across. The price is $1314.00,
including battery pack.

The models 5519 and 5520 are
similar, except that the 5519 is a
single channel ‘scope, and the 5520
dual. Both have 20 MHz of bandwidth,
and .2 uS/div. to .5 S/div. of sweep,
plus 5X sweep magnification. The
price tags are $785.00 for the 5519,
and $987.00 for the 5520.

The models 5509 and 5513 are
similar, with the 5513 having two in-
put channels, and the 5509 one. The
time bases run from 1 uS/div. to .1
S/div., plus 5X magnification. The
prices are $651.00 and $810.00
respectively.

All models come with probes.
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Scope Survey

Eico

Eico makes quite a bit of test equip-
ment, much of which can also be had
in kit form. They make three ‘scopes,
all of which use vacuum tube cir-
cuitry, which makes them fairly inex-
pensive, and quite reliable. Eico is
distributed by HW. Cowan Canada
Limited, 99 Coons Road, P.O. Box
268, Richmond Hill, Ontario, L4C 4Y2.

The modet 465 is a single trace,
recurrent sweep ‘scope, with a 5 inch
tube and 8 MHz of bandwidth. The
sweep ranges from 10 Hz to 100 KHz,
plus presets for television vertical
and horizontal frequencies. The price
is $630.45.

The model 460 is similar to the
model 465, except that it has a 4.5
MHz bandwidth. The price is $554.65.

The model 435 is a 3 inch, 4.5
MHz instrument, which is extremely
compact, even by solid state stan-
dards. It has sweep ranging from 10
Hz to 100 KHz, plus two presets for
TV. It costs $529.70.

Eico ‘scopes are sold without
probes; all will use test leads, or any
of the several special purpose probes
available from Eico.

Hitachi

Hitachi, which makes everything any
human being could ever want, in four
popular colours (tone control optional
on some models), also makes 11 dif-
ferent ‘scopes. Very nice ‘scopes they
are, too, with many of the features
found on the really expensive
Tektronix and HP type instruments.
Hitachi Denshi, Ltd. (Canada), lives at
922 Dillingham Road, Pickering, On-
tario L1W 126.

At the time of this writing,
Hitachi was in the process of raising
their prices, and would not supply us
with the new ones. As such, no prices
are given for the t
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To start things off, there is the
model V-1050, which has 100 MHz of
bandwidth, and four, count ‘em,
traces. The second two channels per-
mit one to peer at the triggering
waveforms, which allows all sorts of
useful timing measurements to be
made. The dual timebase runs from
20 nS/div. to .5 S/div., or to 50 mS/div.
for the second channel. There’s a
signal delay line and variable
calibrated delay triggering.

The model V-758 is a 75 MHz dual
trace ‘scope, with dual time bases
running from 50 nS/div. to .2 S/div. for
the A channel and 20 mS/div. for the
B. There’s also a 10X sweep
magnifier. The sweep can be delayed.

The model V-358 is a dual trace,
35 MHz ‘scope, with dual time bases
running from .1 uS/div. to .5 S/div. for
channel A and 50 mS/div. for channel
B. The sweep can be delayed, and
there’s a 10X magnifier.

The V-550B is a dual trace, dual
time base instrument, with 50 MHz of
bandwidth, variable sweep delay, and
swep from 50 nS/div. to .5 S/div. for
channel A and 50 mS/div. for B.

The models V-302B, V-152B and
V-151B are all very similar. The
V-302B has 30 MHz of bandwidth,
signal delay and sweep from .2
uS/div. to .2 S/div., plus a 10X sweep
magnifier. The other two are 15 MHz
‘scopes, having the same time base.
The V-152B has a signal delay.

The models V-202 and V-352 are
both similar, the former having 20
MHz of bandwidth, and the latter 35
MHz. Both have .2 uS/div. to .2 S/div.
sweep, plus 10X magnifiers. The
V-352 has signal delay.

The model V-158 is a 15 MHz,
dual trace ‘scope, with .2 uS/div. to .5
S/div. sweep. The sweep can be
delayed.

The model V-059B is a 7 MHz, 3
inch single trace ‘scope, which can

i run on AC, 11.5 to 14 VDC, or on an
. optional battery pack. The sweep
' runs from 10 uS/div. to 20 mS/div.,
. plus a 10X sweep magnifier.

Except for the V-059B all the

Hitachi ‘scopes have 5 inch CRTSs,
.. and all come with the appropriate

numbers of probes.

Gould

Gould’s 'scopes have a rather subtle
European styling, probably because
they’'re made in England. Caution
should be excercised in driving them
on North American highways, as they
tend to want to use the wrong side of
the road. However, they handie nicely
in hilly terrain. Gould is distributed by

Allan Crawford Associates Ltd, 6503
Northam Drive, Mississauga, Ontario
L4V 1J2.

The model 08255 is a 15 MHz,
dual trace 'scope with a 100 nS/div. to
.5 S/div. time base. There is sum and
difference display provision for the Y
inputs. The screen is 8 x 10 cm. The
'scope is unusually small and light
for its type. $839.00.

The model OS3350 is a 40 MHz,
dual trace ‘scope, which can also be
used as a TV monitor, giving an ac-
tual television picture on its tube, and
as a line monitor, permitting one to
check out any selected line in the pic-
ture. It’s available for either NTSC or
PAL standards. It sweeps from 100
nS/div. to 1 S/div., plus a 5X magnifier.
It costs $5109.00.

The model 0S4020 is a brand
new digital storage ‘scope. It has pre-
trigger viewing, a 2 MHz storage rate,
and is compatible with the IEEE-488
bus. its digital sweep speed is .2
mS/div. to 20 S/div. It can also be used
as a conventional 10 MHz ‘scope,
with sweep from 1 uS/div. to 20 S/div.,
ptus a 10X magnifier. It costs
$5580.00.

Leader

Leader makes over nine different
'scopes for the basic 'scope market
(ten, actually), plus a few other
esoteric types for specialized ap-
plications. They all have genuine
knobs, authentic buttons and come
with official packing material around
every one. Leader is distributed in
Canada by Omnitronixs Ltd. 6295
Shawson Drive Unit 7, Mississauga,
Ontario L5T tH4.

All the 'scopes come complete
with an appropriate number of pro-
bes, except for those that use test
leads . . . where in one would expect
to get leads, now wouldn’t one.

The LBO-517 is the ultra delux
mondo expensive top of the line
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Leader 'scope, having two channels,
50 MHz bandwidth, dual time bases
with delayed triggering from .05
uS/div. to .1 S/div., and sweep from .05
uS/div. to .5 Sidiv. There’'s a 10X
magnifier, which effectively extends
the sweep down to 5 nS/div. The
screen size is five inches. For the
mere price of $3280.00 you can have
one too. They probably won't let you
put one on your Visa.

The LBO-515B is very similar to
the LBO-517, except that it has 30
MHz of bandwidth instead of 50. The
main time base goes from .2 uS/div. to
.5 S/div.,, and the delay is from .2
uS/div. to .1 S/div. The CRT is a 4 inch
type. The price is $2275.00.

The LBO-520A has 35 MHz of
bandwidth, and two channeis of ver-
tical defiection (only one time base,
though). The sweep runs from .2
uS/div. to .5 S/div. There is no trigger
delay, but the signal can be delayed
by 120 nS. The graticule is 8 x 10 cm.
The price. . . atrivial $1750.00. Well,
it's trivial to me; | haven't got
anywhere near that much.

Next, we come upon the
LBO-308S, with 20 MHz of bandwidth
and a three inch screen. There is an
optional 120 nS delay line available,
and an optional internal battery pack.
The sweep is from .5 uS/div. to .2

INTENSITY

uS/div., with. a 5X magnifier. It’s
$1394.00 for one, or twice that much
for two. If you need ten just move the
decimal over one place. Math is neat
sometimes.

The LBO-508A has a five inch
screen, but very nearly the same
specifications as the LBO-308A

Lol
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Who Do You Buy From?

Buying electronic parts in Canada can be a nuisance,
nobody knows this more than we do. To help some of our
more isolated readers we are compiling a list of stores in
Canada for inclusian in the magazine in a future issve.

Tell us who you shop trom. By doing so, you'll be help-
ing readers like yourself and the stores you patronize.

We have included a list of the stores that appeared in
the January 1981 Directory. Please do not send us names
that appear there, we already know about them. Please
send store names and addresses to:

Stores Directory
- ‘clo Electronics Today
Unit 6
25 Overlea Blvd.
Toronto, Ontario
M4H 1Bt

BRITISH COLUMBIA

Kamloops

Cam Gard Supply

Llrm 1ed

Tra

IUS Elecuonlcs Lid.

Vancouver

Active Component

Sales Gorp.

Cam Gard Supply Lid

Conti Electronics

Glenwood Trading Com

pany Limiled

Heath Compan

|n|.k Eleclror\lcs Lta
R-A-E Industrlal Efec-

Medicine Hal
Base 2 Consuling
Limite:
SASKAYCNEWAN
Moose Jaw

Some Suppies Lid

Radlo Suppvy & Service
(977 Lini

Saskat

Cam Gam Supply

SwIM Cunent
Gw Colomor cs Lid
MANITO!

Wln'\
g.rd Supply Lid

Kitchener-Waterlao

KW Surplus Clear

Inghous

Wetarioo Eloc!romc

Supply Co.

Computer Innoval ons
Limited

London

R.J. Bucklang Compan

Forest Cily Surplus L
Mississauga

Alwater Electronics
Limited

Heath Company
K.5.K. Assoclales

Sarnia Zenhth Radio Canada St. Romuald
Videoiand Limi Selco Electronics
Simcoe Watertord Thetlord Mines
Norfolk Electionics Copeland Elsctronics Elakiromexe Ent
Limited UEBEC Trois Rivieres
Toronto Shatita Matleau Elecironique
A-1 Electromics Surplus Eleciro Quebec NEW BRUNSWICK
Active componen! Sales Amirex Electronique Monct

Corp inc Amphlon Eiectronics
Active Surplus Annex Longueuil Limited

Arkon Electronics Master Vox Ltd NOVA SCOTIA
Limited Moate-Jolt

Bavenes included
Casco Etectronics Lid.
Dominion Radio and
Electronics

to

Heath Company
A-A-E Industrial
Electronics

Guelph
Neutron Electronics
timited

uomcl Limilted Active Ci

Vict Hea!hkll Etectronic Sales

Ouaale Elecnnnlcs td Corp

ALBERT J & J EIecIanIcs Compumart
Calgary LI | ted cOmpmer Innovali
Active C Lim

Sales Corp. lenea Gervals Electronics
B & E Electronic Supply  ONTARIO Limt

Limited Brampton Healh Company
Visions Kris

Edmonton Georgatown Videoland
Cardinal iat Elec- Wackid Radio
ironics Ltd. Owen Sound

Norih Western Etec
tronic Supply Limitea
North Bay

Videoland

lecto Sonic Inc.
Electronics 2001
Exceltronix Com

onents & Computing
incorporated
General Electronics
Gladstone
Electronics
Home Computer Cenlre
House of Computers

inc

M & W Computer Stores
Inc.

Radio Trade Supply
Limited

Vdeoland

Distribution JMC
Distribytion Inc
Montreal

Active Component
Sales Cor,

Addison Elecironic Lid.
Cite Electronique
Cesco Etectronics Lig.
Elco Eleclronics
Hamition Avner Elec.
fronlcs

Heath Cam)

North Amsvvo.ln Etec
tronics Co Limited

Prooucls Eleclromques
Ltee/ Electronic
Wholesalers Co. Limited
Standard Electronics
Super Electronic

Hallfax

Amphion Electronics
Uimite

Baslc Compuler Sales
Lid

Gam Gard Suppiy
Limited

Mini Comp Systems
Limi a

Flanor Electronics
Limited

‘PRINCE EDWARD
ISLAND
Chariottetown

1sland Radio Centra
Limited
NEWFOUNDLAND

St
Eleclvcnlc Centre
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above, without the delay or the bat-
tery pack. It’'s $1149.00. It is also
available as a single channel instru-
ment, the LBO-507A, for $905.00

The LBO-514 is a 10 MHz 'scope,
with most of the other assorted
numbers and features simiiar to the
LBO-508A. It goes for $985.00. it, too,
comes in a single trace model, the
LBO-513, for $814.00

Lastly, there are the LBO-510A
and LBO-310A, differing only in that
the former has a 5 inch screen, and
the latter 3. Their bandwidths are 4
MHz, making them suitabie for most
experimenting if you aren’t into heavy
radio or real narrow sneaky pulses,
The sweeps are of the recurrent type,
ranging from 10 Hz to 100 KHz. Their
cabinet styling is vertical, reminicent
of the older Dumont scopes (although
they’re much smaller and lighter). The
prices are $487.00 and $368.00
respectively, including 3 test leads.

Lab Volt

All of Lab Volt’s 'scopes are built by
Leader, and are identical to the
Leader instruments.

B&K

B&K makes nine different 'scopes at
the moment, all with amazing spacey
blue CRTs., All of them are very
sophisticated looking, and if you buy
one and tell your great Aunt Remora
that it can be Ulsed to contact
methane monsters on the eighth
planet of Proxima Centauri, she will
unquestionably believe you. B&K in-
struments are distributed by Atlas
Electronics Limited, 50 Wingold
Avenue, Toronto, Ontario, M6B 1P7.

The Model 1535 is the grando
delux dual trace, with 35 MHz
response, and sweep speeds from .1
uS/div. to .5 S/div. The signal can be
delayed by 10 nS. There are various
ways of combining the two channel
traces, and handy extras like LEDs
that come on when something is swit-
ched out of the calibrate mode. The
grando delux dual trace price is
$1956.00.
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Scope Survey

The Model 1530 is very much like
the 1535, except that it has 30 MHz of
bandwidth, and the fastest sweep is
.2 uS/div. It also has delayed sweep.
The cost? Funny you should ask.
$2045.25.

The Model 1520 is a 20 MHz in-
strument, with a sweep range of .5
uS/div. to .5 S/div. While is doesn’t in-
corporate delays, it does have a 10X
trace magnifier, and things like dif-
ferential input capacity for the two Y
channels. The price includes a pack-
ing carton of their choice. $1348.05.

The Modei 1479A is a dual trace,
30 MHz instrument, with built in high
pass and low pass filters, a video
sync seperator, and .2 uS/cm to .5
S/cm sweep. It also has an internal
RF demodulator. $1675.65.

The Model 1477 has dual traces
and 15 MHz of response, useable to
30 MHz. It can also be used as a vec-
torscope, for fidgeting with colour
TVs. It sweeps all the way down to .1
uS/div. with a 5X magnifier. Getting
down there, at $1285.05.

The Model 1476 is a 10 MHz in-
strument. The sweep control
automatically selects the ‘chop’ or
‘alternate’ modes of two channel
display, and the appropriate video
line or field sync. The sweep runs
from .5 uS/div. to .5 S/div. $1009.95.

The Model 1466 is essentially the
same as the Model 1476 except that it
is a single trace 'scope. Oddly, cut-
ting the number of channels in half
doesnt halve the prlce $852.45.

)
H

The Model 1435 is a 3 inch dual
trace ’scope with 15 MHz of band-
width, and battery operation for por-

tability. The sweep runs from .5
uS/div. to .5 S/div. It can be ported for
$1208.40.

The Model 1405 is a 3 inch,
single channel recurrent sweep
scope wnth5MHz of bandW| th The

CRT plates are directly accessable,
and can display waveforms up to 150
MHz with external amps. It uses test
leads, which are supplied. Just
$390.45.

There are also two new B&K
'scopes. The first is the model 1420, a
15 MHz dual trace mini ’scope, with
battery operation. It's small enough
to fit into a brief case. The sweep
runs from 1 uS/div. to .5 Si/div. There’s
also a 10X magnifier. The size is 11 x
22 x 30 cm with the handlle. The price
is $1332.30. Fortunately, cheque
books are portable, too.

The other new addittion is the
model 1500, a 100 MHz quad trace
'scope, with dual time bases going
down to 20 nS/div. There's a 30 nS
signal delay, and knobs and buttons
like mad. $3891.15. Not in Canadian
Tire money.

Nicolet Explorer

Nicolet ’scopes have some features
infrequentiy found in your basic five
inch recurrent sweep tube ’scope.
Disc drives, for example. And the
CRTs are all blue. Blue CRTs are a
decided improvement over the regular
green type, because they make you
feel like you're in the twenty second
century. The thing with these in-
struments is that they're all digital,
and sophisticated as all get out. Just
the thing for fixing those nasty tran-
sistor radios and tuning up the Edsel.
Nicolet ’'scopes are distributed by
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Nicolet Instruments Canada Ltd,
1-1200 Aerowood Drive, Mississauga,
Ontario, L4W 2S7.

Nicolet builds three 'scopes,
which they call Explorers |, 11 and Ill.
They also do a raft of accessories and
associatable wizzbangs.

The Explorer | is the basic digital
oscilloscope. It has two 500 KHz
channels, with a digital writing rate of
about 5 cmi/sec. It has complete
storage capacity, can display live and
stored waveforms, mid signal trigger
capacity, and can drive an XY plotter
for hard copy. Each point on the
screen can represent between 1 uS
and 20 S. The price is $6345.00. If you
have to ask you can’t afford one.

The Explorer 1I is like its
predecessor, but with additional
wonderfuiness. First off, it’s modular,
making it adaptable to a wider variety
of applications. There are three ver-
tical channel plug-ins available, with
rise times to 50 nS. Nicojet will add
interface or disc drive options for up
to two years after the purchase of the
’scope. The price. . . $4935.00.

Still got something left in the
budget? Wow. . . you must work for
the government. In that case, you
need an Explorer H. It is exactly the
same as the Explorer Il, but with an
additional mainframe to take all the
digital interfacing stuff, and/or a disc
drive. The disc drive, of course, can
be used to record any of the digital in-
formation in the ’'scope, including the
actual waveform, for future edifica-
tion. The instrument is also inter-
facable with the |IEEE-488 bus. This
means that this $7755.00 can be easi-
ly plugged into any $500.00 PET com-
puter.

Both the Explorer Il & HlI require
additional plug in modules.

... without you.
Help a needy child
overseas—call FOSTER
PARENTS PLAN—now

TOLL-FREE 1-800-268-7174.
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PULLING THE PLWIG

| |F THE LAST mail strike caught you a

bit off guard, you’ll probably be really
impressed by a project we’re in the

| process of developing to ward off just

this situation the next time they all go
for a powder. (Yes, the inside workers
are happy, but, lest you forget, there’s
always the the letter carriers, the post
office window washers, the lads that
print the stamps and the ever present

| Union of People Who Have Keys to

the Front Door.) Shortly, for a nominal
investment, you will be able to have
the security of knowing when the mail
is about to come to a grinding, nation-
wide halt with the ETI Mail Strike
Alert. The principle of operation, as
shown in the accomanying block
diagram, is splendidly simple. IC1, a
555 connected as an astable,

| generates pulses at a rate of one per

hour. These are divided down by IC’s
2 and 3 to one pulse per day, and by
IC4 to one pulse per four days. At the
end of four days Q1 gets switched on,
illuminating 11, the Mail Strike Alert

| lamp. This should be suitably

|

mounted, with a bezel and filter mark-
ed with an appropriate legend.

ETI POSTAL STRIKE ALERT

+5

1

i
511 ic1 12 Ic3 Ica
555 6 -4 4
[rsT [RsT _ [mst
Fig 1

However, as cdn be seen, the
whole writhing mess can be reset, by
S1, a micro-switch whose leaf is ad-
justed such that pushing mail
through the door of the mail slot
momentarily closes the switch con-
tacts. Thus, if the mail keeps coming,
Q1 will never be switched on.

Perhaps the most attractive
feature of this design is that it actual-
ly makes some use of junk mail. Ob-
viously, the reliability of the concept
is based upon the premise that even
the most pathetic, reclusive hermits
in the land get some mail, of some
sort, within the space of four days.
Now, naturally, a fellow with a mail
order face and postal halitosis,
whose hobbies inciude breeding dan-
cing scorpions...well, let’s face it, he
just isn’t going to get much personal
mail. However, the system will still
work for him because he, like

everybody else in the country with a
postal code, will be constantly delug-
ed with literature about retirement
communities in Bolivia, half price pith
helmet sales, religious groups offer-
ing God’s 1-800 number for a nominal
charge, and all the other interesting
flotsam awash in the mails of this
great nation.

There are a few simple im-
provements to this circuit which you
may wish to try. Figure 2 illustrates a
simple power booster, should you
wish to build either a mail strike alert
25,000 candie-power searchlight, or
to drive an air raid siren. You might
also feel like adding a seven day
pulser that shuts the thing down over
the weekends.

Now actually, we were intending
to publish this circuit this month.
However, the lad who put it together
for us, our own Wilber Roehampton
Soxmender |V, lives out in Burnaby,
B.C., from where he . . . mailed us
the diagram.

Have you got any idea how many
opportunities the post office has for
losing a letter between British Colum-

+5

+5
To Air

D1 — o Raid Siren

Fig 2

bia and Ontario? Can you conceive of
the almost limitless possibilities for
missending it to Manilia? Are there
numbers large enough to count the
machines through which it must
pass, each capable of neatly shred-
ding it to molecule-size particles, and
automatically depositing it in a
plastic bag marked ‘‘accidentally
damaged in transit”?

Yes, you guessed it. If it shows
up, we'll print it,

v
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? Eectronn
Propets

" BABANI BOOKS

SPECIALLY IMPORTED FROM ENGLAND

BP35: HANDBOOK OF IC AUDIO PRE-AMPLIFIER AND
POWER AMPLIFIER CONSTRUCTION $5.50
F.G.RAYER. T.Eng(CEl),Assoc.{ERE

This book s divided Into three parts: Part 1. understan-
ding audio IC’s. Part H. Pre-ampliflers. Mixers and Tong
Controls, Part (1l Power Amplifiers and Supplies. 1n-
cludes practical conslructional details of pure IC and
Hybrid IC and Transislor designs from about 250mW o
100W output

8P37: 50 PROJECTS USING RELAYS. SCR's & TRIACS
$5.50
F.G.RAYER, T.Eng.(CEl} Assoc.IERE
Relays. silicon controlled rectifiers (SCR's) and bi-
directional triodes (TRIACs) have a wide range of ap-
plication in eiectronics today This book gives tried and
practical working circults which should preseni the
minimum of difticulty for the enthusiast to construct. In
most of the circuits tHere is a wide lalitude in compo
nent values and types, allowing easy modification ot cir
Cuits or ready adantation of them to individual needs

BP39: 50 (FET) FIELD EFFECT TRANSISTOR
PROJECTS $5.50
F.G. RAYER. T.Eng.(CEi).Assoc.IERE
Field etiect transistors (FETs), find application in a wide
varlety of circults. The projects described here include
radio lrequency amplifiers and converters, test equip-
ment and feceiver aids. tuners. receivers, mixers and
tone controls, as well as various miscellaneous devices
which are useful in the home

This book contains something of particutar interest
for every class of enthusiast — short wave listener
radio amateur. experimenter or audio devolee

8P42: 50 SIMPLE L.E.D. CIRCUITS $3.55
R.N. SOAR
The author of this book, Mr R.N. Soar. has compiled 50
interesting and useful circuits and applications, cover
tng many differen branches of etectronics, using one of
the most inexpensive and freely available components
- the Light Emitting Diode (LE.D.) A uselul book for
the library of both beginner and more advanced en
thusiast alike,

BP44: IC 555 PROJECTS $7.55
E.A. PARR, B.5¢.,C.Eng.. M.L.E.E.

Every 50 often a device appears tha! 1s so usetul that
one wonders how life went on before without it. The 555
timer is such a device: Included in this book are Basic
and General Circults. Motor Car and Mode! Railway Cir-
Cults, Alarms and Noise Makers as well as a seclion on
the 556,558 and 559 timers.

BP46: RADIO CIRCUITS USING IC"s $5.90
J.8. DANCE, M.Sc.

This book describes Integrated clrcuils and how they
€an be employsd in recelvers tor the reception of eilher
amplitude or frequency modutated signals. The chapler
on amplitude modulated (a.m.) receivers will be of most
Interest to those who wish to receive distant stations at
onty moderate audio quality. white the chapter on fre-
quency modulation (f.m.) receivars will appeal lo those
who deslire high fidelity reception.

BP47: MOBILE DISCOTHEQUE HANDBOOK $5.90
COLIN CARSON
The vast majority of people who start up “"Maoblle
Discos™ know very little about their equipmen! or even
what to buy. Many people have wasted a ‘small
fortune’ on poor, unnecessary or badly matched ap
paratus.

The aim of this book Is 10 give you enough informa-
tion to enable you to have a better understanding of
mary aspects of “disco" gear

BP48: ELECTRONIC PROJECTS FOR BEGINNERS $5.90
F.G. RAYER, T.Eng(CEl), Assoc.IERE

Another book written Dy the very experienced author —
Mr. F.G. Rayer — and In it the newcomer to slectronics,
will find a wide range of saslly made projects. Aiso
there are a considerable number of actual component
and wiring layouls, lo ald the beginner.

Furthermore, a number of éro;BCXs have been ar-
ranged 3o that they can be constructed without any
need for soldering and. thus. avoid the need for a solder-
ing iron.

Also. many of the later Projects can be bullt along
the lines as those In the ‘No Soidering’ section so this
May considerably increase-the scope of projacts which
the newcomer can build and use.

8P65: SINGLE IC PROJECTS $6.55
R.APENFOLD

There is now a vasi range of {Cs avalilabte to 1he amateur
market. the majority of which are not necessarily
designed for use in a single application and can offer
unlimiled possibiiities, All the projects contained In this
book are simple to construct and are based on a single
IC. Atew projects employ one of two transistors in add!
tion to an IC but in most cases the IC is the only active
device used

8P66: " EGINNERS GUIDE TO MICROPROCESSORS
ANDCI APUTING $7.55
E.F. SC /TT, M.Sc.. C.Eng.
As indicated by the title, this book is intended as an in
troduction 1o the basic theory and concepts of binary
arithmetic. microprocessor opération and machine
language programming

There are occasions in Ihe text where some
background information might be helplul and a
Glossary is.included at lhe end of the hook

8P67: COUNTER DRIVER AND NUMERAL DISPLAY
PROJECTS $7.55
F.G. RAYER. T.Eng(CEN. Assoc. IERE
Numeral indicating devices have come very much lo the
forefront in recent years and will, undoubtedly. find in
creasing applications ih all sorts of equipment. With
present day integrated crrcuits, it (s easy to coynt
divide and display numerically the electrical pulses ob
tained from a great range of driver circults,

In this book many applications and projects using
various types of numerai displays, popular counter and
driver IC’s elc. are considered

BP68: CHOOSING AND USING YOUR HI-FI $7.25
MAURICE L. JAY
The main aim ol 1his book is to provide the reader with
the tundamental information necessary toenable him to
make a satisfactory choice from the extensive range of
hi-fi equipment now on the market

Help is given to the reader in understanding the
equipment he is interested in buying and the author also
gives his own opinion of the minimum standards and
specifications one should look for. The book aiso offers
helpful advice on how to use your hi-fi properly so as to
realise its potentiai. A Glossary of terms is also inclug-
ed

8P69: ELECTRONIC GAMES $7.55
AUTHOR: R.A. PENFOLD

In this book Mr. R. A. Penfoid has designed and
deveioped a number of interesting electronic game pro-
Jects using modern integrated circuits. The text is divid-
ed into two sections, the first dealing with simple games
and the latter dealing with more complex circults.

BP70: TRANSISTOR RADIO FAULT-FINDING

CHART $2.40
AUTHOR: CHAS. E. MILLER

Across the top of the chart will be tound tour reclangles
contamning briefdescriplions of Ihese faults vis
sound weak but undsiorted: set dead. sound low or
distorted and background noises. One then selects the
most appropriate ol these and foltowing the arrows. car
ries out the suggested checks n sequence unti the
fault 1s cleared

BP71. ELECTRONIC HOUSEHOLD PROJECTS $7.70
AUTHOR: R. A. PENFOLD

Some of the mos! uselui and popular glectronic con
struction projects are those that can be used n or
around the home The circuits range from such things
as ‘2 Tone Door Buzzer. Intercom through Smoke or
Gas Detectors lo Baby and Freeler Alarms

BP72: A MIChOPROCESSOR PRIMER $7.70
AUTHOR: E.A. PARR. B.Sc.. C.Eng., M.LEE.

A newcomer to electronics tends to be overwhelined
when firsi confronted with arlicles or books on
microprocessors. In an attempl to give a painiess ap
proach to computing, this small book wiii starl by
designing a simple computer and because of 1t simpiic)
ty and logical siructure. the'tanguage 1s hopefully easy
1o learn and understand In this way. such ideas as
Relative Addressing. Index Registers efc  will be
deveioped and 1t is hoped that these will be seen as
logical progressions rather than arbitrary things 1o be
accepled bul not understood

213: ELECTRONIC CIRCUITS FOR MODEL

RAILWAYS $4.50
M.H. BABANI. B.Sc(Eng.)

The reader is gwven constructionat details ol how to
bulld a simple mode! tran controller: controlier with
Simutaled inertia and a nigh power controtler. A signal
system and lighting for model trains is discussed as Is
the suppression ot RF interterence from model railways
The construclion of an electronic steam whistle and a
model Irain chufleris atso covered

221 28 TESTED TRANSISTOR PROJECTS $5.50
R.TORRENS

Mr. Richard Torrens s a well experienced eleclronics
deveiopmen! engineer and has designed. developed
butlt and tested the many uselul ang interesting circuits
nc.uded 1n this book The projects themselves can be
Spitt down into simpler building blocks. which are
shown separated by boxes n the circuils for gase of
description. and also to enable any reader who wishes
to combine boxes from ditlerent projects to realise
ideas of his own

223: 50 PROJECTS USING IC CA3130 $5.50
AUTHOR- R.A PENFOLD

In 1his book lhe author has designed and developed a
fumber of interesting and usefu! projects which are
divided into five general categories: | — Audio Projects

RF Projects Test Equipment v House-
hoid Projects v Misceilaneous Projects
224: 50 CMOS IC PROJECTS $4.25

P.A. PENFOLD
CMOS ICs are probably the most versahile range ol
igial devices lor use by the amateur enthusias! They
are sutable tor an extraord'nary wide range of applica
tons and are also some of the mos! inexpensive and
easily availabie 1ypes of IC
Mr RA Penlold has designed and developed a
number ot interesting and usetul projects which are
fivided (n10 four general categories Multivibrators
Amplitiers and Oscillators Il — Trigger Devices 1V
Special Devices

BP1. FIRST BOOK OF TRANSISTOR EQUIVALENTS
AND SUBSTITUTES $2.80
8.8. BABANI

This guide covers many thousands of rans:stors show
'ng possible aiternalives and equivalents Covers tran
$1810rs made 11 Greal Britain, USA Japan Germany
France, Europe. Hong Kong. and includés types produc
ed by more than 120 ditferent manutaclurers

BPt4: SECOND BOOK OF TRANSISTOR EQUIVALENTS
AND SUBSTITUTES $4.80
B8.8. BABANI

The First Book of Transistor Equivalents has had to
be reprinted 15 times. The Second Book produced in
The same style as the first book. 1n no way duplicales
any of the data presented init The "Second Book™ con
lains only additional materal and the two books com
plement each olher and make available some of the
most complete and extensive information in fhis field

The interchangeab! ty data covers semiconductars
manutactured in Greal Brilain. USA Germany. France
Polant, Italy. Eas! Germany Belgum Austria
Netheriands and many other countries,

BP24: 50 PROJECTS USING IC741 $4.25
AUDI & UWE REDMER

This book originally published in Germany by TOPP has
achieved phenomenal sales on the Continent ang
Baban decided. in view of the tacl that the ntegrated
Circutt used 1n this book 1S iNexpensive (o Duy. to make
this umique book avaitable to the English speaking
reader  Translaled lrom the onginal German with
cOpious notes. data and circuilry. “must’ for everyone
whatever Iheir interest in eleclronics

BP33: ELECTRONIC CALCULATOR USERS
HANDBOOK $4.25
M.H. BABANI. B.Sc.(Eng.)

An invaluable book for all Calculator users whatover
thetr age ot occupalion or whether they have the
Simples! or must sophisticaled of calcukitors. Presents
formulae. dala. methods of calculation, conversion tac
tors, elc.. with the calcutator user especialty in ming
ofter illystraled with simle examples In¢cludes the way
fo caiculale using only a simple tour function ralcutator
Trigonometnc Functions (Sin. Cos Tanj Hyperbolic
Functions (Sinh, Cosh, Tanh) Loganthms, Square Roots
ang Powers




Digital IC | icssstw™

2%, Projects

Synt

BP81: ELECTRONIC SYNTHESISER PROJECTS
M.K. BERRY
One ol the mosl lascinating and rewarding applications
of electronics Is in electronic music and there Is hardly
group today wilhoul some sorl ol synthesiser or etfecis
generalor

Although an electronic synthesiser is qulte a'com
plex piece of elecironic equipmenlt. it can be broken
down nto much simpler unils which may be buill 1n
dividually and these can Ihen be used or assembled
logethet to make a complete instrument

$7.30

B8P83: VMOS PROJECTS 38.20
R.A. PENFOLD
Although modern bipolar power transislor give excellent
results  a w:de range ol applications. Lhey are not
wilhou! therr drawbacks or limutations. This baok wilt
primarlly be concerned with VMOS power FETs
although power MOSFETs will be deall with in the
chapter on audio circults. A number of varied and in
teresling projects are covered under the main heading
it Audio Circuits. Sound Generator Circults, DC Con
trol Circuits and Signal Control Clrcuits
BP84: DIGITAL IC PROJECTS $8.11
F.G. RAYER, T.Eng(CEl),Assoc.IERE
This book contains both simple and more advanced pro-
jects and Jt is hoped thal these will be found of help to
the reader developing a knowledge of the workings ol
digital circults

To help Ihe newcomer 10 Ihe hobby the author has
Included a number of board layouts and wiring
diagrams. Also the more ambitious projects can be buill
and tested section by section and this should Lielp avoid
or correct faults that could olherwlse be troublesome

Anideal book for bolh beginner and more advanced
enthuysiasl allke.

BP85: INTERNATIONAL TRANSISTOR
EQUIVALENTS GUIDE
AUTHOR: ADRIAN MICHAELS
This book wili help the raader to find possible
subslitules for a popular user-orientated selection of
modern transislors. Also shown are the material type
polarity, manufacturer selection of modern fransistors.
Also shown are the material type, polarity. manuiaclurer
and use. The Equivalent are sub-divided into European
American and Japanese. The products of over 100
manufacturers are inciuded

An essentlal addition to the library ot all those in-
terested In electronics, be they technicians, designers
engineers or hobbylsts.

Fantastic value tor the amount ol information it
contains.

$12.25

BP86: AN INTRODUCTION TO BASIC
PROGRAMMING TECHNIQUES
AUTHOR: S. DALY

This book is based on the aulhors own expenence in
iearning BASIC and in helping others. mostly beginnets
1o program and understand the language.

Also included are a program library containing
various programs, thal the author has actually wrliten
and run, these are for biorhylhms, plotting a graph of Y
against X, standard devlation, regression. generating a
musical nole seauence and a card aame

The book is compiemented by a number ol appen-
dices which include test questions and answers on each
chapler and a glossary

$8.25

BP87: SIMPLE L.E.D. CIRCUITS
AUTHOR: R.N. SOAR

Since 1t first appeared in 1977 Mr. R.N. Soar’'s book has
proved very popuiar. The author has developed a further
range of circuits and these are included in Book 2. Pro-
Jects include a Transistor Tesler. Various Vollage
Regulators, Teslers and so on,

$6.25

205: FIRST BOOK OF HI-FI LOUDSPEAKER
ENCLOSURES

B.B. BABANI

This book gives data for building most tlypes of
loudspeaker @nclosure. Includes corner rellex. bass
reflex, exponential horn, folded horn, (uned port.
klipschorn labyrinih, tuned column, loaded port and
multy speaker panoramic. Many clear diagrams for
every construction showing the dimensions necessary

$3.55

BPB0: POPULAR ELECTRONIC CIRCUITS —
BOOK

R.A. PENFOLD

Another book by the very popular author, Mr. R,A_ Pen-
fold, who has designed and developed a large number of
varlous circuits. These afe grouped under the following
general headings; Audlo Clrculls. Radio Circuils. Test
Gear Circults, Music Project Circuits, Household Project
Circuits and Miscellaneous Circuits

$8.25

Babani Books are now available from
Arkon, CESCO, Dominion Radio and
General Electronics.

BP43: POPULAR ELECTRONIC PROJECTS $6.25
R.A. PENFOLD

includes a colleclion of the most popular lypes ol cir-
cuits and projects which. we feel sure. will provide a
number of designs to Interesl mos! eleclronics con-
siructors. The projects selected cover a vary wide range
and are divided Into four basic lypes: Radio Projects
Audio Projects. Household Projecls and Test Equip
ment

BP 50: IC LM3900 PROJECTS $5.90
H.KYBETT.B.Sc.. C.Eng.

The purpose of this book 1s to inlfoduce ihe LM3900 to
the Technician, Experimenter and the Hobbyist. It pro-
vides the groundwork lor bolh simple and more advanc
ed uses. and is more |han Just a colleclion of simpie cit
cuits or projacts.

Simple basic working circults are used tointroduce
thts IC. The LM320G can do much more than is shown
here. this is just an introduction. Imagination is the only
Itmitation with this uselul and versatile device. But first
the reader must know the basics and that is whal Ihis
book is all about

BP51: ELECTRONIC MUSIC AND CREATIVE TAPE

RECORDING $5.50
M.K. BERRY

Electronic music is the new music of the Twentieth Cen-
tury 1t plays a large part in “pop” and “roch” music

and. in lact. there is scafcely a group without some sort
of synthesiser or other effects generator

This book sets out 10 show how elecironic Music
can be made at home with the simplest and most inex.
pensive of equipment. It then describes how the sounds
are generaled and how these may be recorded to bulld
up the tinal composition

BABANI
BOOKS

ELEMENTS OF ELECTRONICS — An on-going series

AUTHOR: F.A. WILSON, C.G.l.A., C.Eng..

BP62: BOOK 1, The Simple Electronic Circuit and
Componenls $8.95

BP63: BOOK 2. Alternating Current Theory $8.95
BP64: BOOK 3. Semiconductor Technology 895
BP77: BOOK 4. Microprocessing Systems And
Circuits $12.30
The aim of this series ol books can be stated quile simp-
ly il 15 10 provide an inexpensive introduchion |

modern electronics so thal the reader will start on tne

righ! road by thoroughty understanding the lundamenta 5

principles involved

Although writien especially tor readers with no
more than ordinary arithmetical skills. the use of
mathematics is not avoided. and all the majhemalics (@
quired is taught as the reader progresses

Each book s a complele -lreatise of a particulat
branch of the subject and. therelore. can be used on its
own with one proviso. that the later books do noi
duplicate material from their predecessors. thus a work.
ing knowledge of the subjects covered by the earlier
books is assumed

BOOK 1. This buok conlains ail 1the fundamental
theory necessary !0 lead 10 a lull understanding of \he
simple electronic circuil and its maln components,

BOOK 2: This book continues with alternaling cur
rent theory wilhout which there can be no comprehen
sion of speech. music. radio. television or even the etec
tricily mains.

BOOK 3: Follows on semiconduclor technology
leading up to transistors and integrated cifcuils

BOOK 4: A complete descriplion of the internal
wOrkings of microprocessor

Internationagg
Transistor

valent
Guide

BP73: REMOTE CONTROL.PROJECTS $8.58
OWEN BISHOP

This book is aimed prinarily at lhe electronics en-
thuslasl who wishes 10 experiment with remole control
Full explanations have been given 50 thal Ihe reader can
fully understand how the circuils work and can more
easlly see how to modify them for other purposes.
depending on personal requiremenls, Nct only are
Radio contiol systems considered buy also inlra-red.
visible Light and Ultrasonic systems as are ihe uSe of
Logic ICs and Pulse position modulation etc

BP74: ELECTRONIC MUSIC PROJECTS $7.70
R.A. PENFOLD
Although e ol the more tecen! branches of amaleur

electionics. eiectronic. music has now become extreme-
ly popular and™here are many projects which fall inlo
this category.

The purpose of this book Is io"provide the construc:
tor with a number of practical circuils tor ihe iess com.
plex lems of electronic music equipmen!. ncluding
such things as Fuzz Box. Waa-Waa Pedai. Sustain Unit,
Reverberalion and Phaser-Units. Tremeto Generalos etc

B8P75: ELECTRONIC TEST EOUIPMENT
CONSTRUCTION

F.G. RAYER, T.Eng. (CEl). Assoc. IERE
This book covers in detall the construction of a wide
range of lest equipment for bolh the Eleclronics Hob-
byists and Radio Amaleur. Included are projects rang
ing from an FET Amplified Voltmeter and Resislance
Bridge to a Field Strengih Indicator and Heterodyne Fie
quency Meter. Nolt only can the home consliuctor enjoy
building the equipmeni but the finished projects can
also be uselully utilised in the furiherance of his hobby

$7.30

B8P76: POWER SUPPLY PROJECTS
R.A. PENFOLD
Line power supplies are an essential part ol many elec-
\ronics projects. The purpose of this’book is to give a
number of power supply designs. including simple
unsiabibised types. fixed voltage regulated types. and
variable vollage slabilised designs. the laiter being
primartly intended for use as bench supplies for the
electronics workshop. The designs provided are all low
vollage types for semiconductor circuils

There are other types of power supply and a number
ol these are dealt wilh in the tinai chapier. including a
cassette power supply. Ni-Cad batlery charger. voltage
slep up circut and a simple inverter,

$7.30

BP78: PRACTICAL COMPUTER EXPERIMENTS  $7.30
E.A. PARR, B.Sc.. C.Eng.. M.LE.E.

Cutiously most published malerial on the
microprocessor 1ends to be of lwo sorts. the first Ireats
the microprocessor as a black box and deals al length
wilh programming and using the “beast” The second
type ol book deals with the social impact. None of these
books deal with the background 1o the chip.and thisis a
shame as he basic ideas are both inleresting and sim
ple

This book aims to il :n the background Lo the
microprocessor by construcling lypical computer ci-
cuils tn discrete fogic and 1 1s hoped that this will lorm a
uselul ntroduction to devices such as adders
memories. eic. as weil as a general source book of logic
circutts.

BP79: RADIO CONTROL FOR BEGINNERS $7.30
F.G. RAYER, T.Eng.(CEl),Assoc.IERE.

The aim of 1his book is to act as an introduction to Radio
Conlrol tor beginners to 1he hobby The book will com-
mence by dealing with Lhe condilions thal are allowable
lor such things as 1 and pbwer of tra ion
Tnis 1s lollowed by a “block” expianation of how
conlrol-device and transmitler ooerate and receiver and
actuator{s) produce molon in a Mmodet

Details are then given of actual sohd slale transmut
ting equipment which the reader can build Plain and
loaded aerials are then discussed and so is the field-
strength meler 10 help with proper selling up.

The radio recewing equipmenl is tnen deall with
which inciudes a simple receiver and also a ctystal con
trofted superhel The book ends wilh the electro-
mechanical means ol ‘obtaining movemenl ol the con-
trols of the model

N

ﬁl’hese books are specially imported from Engiand by us.
All prices include handling and postage. To order, use
the order form in this publication or write to:

Unit 6

25 Overlea Blvd.,
Toronto, Ontario
M4H 1B1




NEW BOOKS
FROM ETI
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Computer Prograins In BASIC
ABO0O1 g
A catalogue of over 1600 fully indexed
BASIC computer programs with applica-
tions in Business, Math, Games and more.
This book lists available software, what it
does, where to get it, and how to adapt it
to your machine.

PET Games and Recreation

AB002 $12.45
A variety of interesting games designed to
amuse and educate. Games include such
names as Capture, Tic Tac Toe, Watchper-
son, Motie, Sinners, Martian Hunt and
more.

The Beginner's Handbook Of Electronics
AB003 $9.45
An excellent textbook for those interested
in the fundamentals of Electronics. This
book covers all major aspects of power
supplies, amplifiers, oscillators, radio,
television and more.

Digital ICs — How they Work and How To
Use Them

ABO04 $10.45
An excellent primer on the fundamentals
of digital electronics. This book discusses
the nature of gates and related concepts
and also deals with the problems inherent
to practical digital circuits.

Brain Ticklers

ABO0S $8.00
If the usual games such as Bug Stomp
and Invaders From the Time Warp are
starting to pale, then this is the book for
you. The authors have put together
dozens of stimulating puzzies to show you
just how challenging computing can be.

How To Program Your Programmable
Calculator

AB006 $10.45
Calculator programming, by its very
nature, often is an obstacle to effective
use. This book endeavours to show how to
use a programmable calculator to its full
capabilities. The Ti 57 and the HP 33E
calculators are discussed although the
principles extend to similar models.

Experimenter's Guide To Solid State Elec-
tronic Projects

AB007 $9.45
An ideal sourcebook of Solid State cir-
cuits and techniques with many practical
circuits. Also included are many useful
types of experimenter gear.
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=
$14.45

We’ve just added a whole new
range of titles to the ETI Book
Service published by Prentice-
Hall. Don’t be put off by the
reasonable prices — they’re
simply very good value!

s

Pascal Programming Fo ple
AB008 $16.45
A great book to upgrade your programm-
ing skills to the UCSD Pascal as im-
plemented on the Apple |l. Statements
and techniques are discussed and there
are many practical and ready to run pro-
grams.

Apple Machine Language Programming
AB009 $16.45
The best way to learn machine language
programming the Apple |l in no time at all.
The book combines colour, graphics, and
sound generation together with clear cut
demonstrations to help the user learn
quickly and effectively.

280 Users Manual .

AB0O10 $14.45
The Z80 MPU can be found in many
machines and is generally acknowledged
to be one of the most powerful 8 bit chips
around. This book provides an excellent
‘right hand’ for anyone involved in the ap-
plication of this popular processor.

The Essential Computer Dictionary and

Speller

ABO11 $9.45
A must for anyone just starting out in the
field of computing, be they a

businessman, hobbyist or budding com-
puterist. The book presents and defines
over 15 000 computer terms and acronyms
and makes for great browsing.

How To Debug Your Personal Computer
AB012 $10.45
When you feel like reaching for a sledge
hammer to reduce your computer to
fiberglass and epoxy dust, don’t. Reach
for this book instead and learn all about
program bug tracking, recognition and
elimination techniques.

How To Troubleshoot and Repair
Microcomputers

ABO13 $10.45
Learn how to find the cause of a problem
or malfunction in the central or peripherai
unit of any microcomputer and then repair
it. The tips and techniques in this guide
can be applied to any equipment that uses
the microprocessor as the primary control
element. '

Please order in writing. Send to ETI
Magazine, Unit 6, 25 Overlea Blvd, Toron-
to, Ontario, M4H 1B1. Prices include
shipping, there is no sales tax on books.
Normally books are dispatched within 48
hours but please allow six weeks for
delivery.

;"" Y

"PET BASIC — training your PET computer
ABO14 $16.45

.. Officially approved by Commodore, this is

e

ft
fer

Y the ideal reference book for long time PET
owners or novices. In an easy to read and
humorous style, this book describes
techniques and experiments, all designed
to provide a strong understanding of this
versatile machine.

Programming In BASIC For Personal Com-

puters
ABO15 $10.45
This book emphasizes the sort of

analytical thinking that lets you use a
specific tool — the BASIC language — to
transform your own ideas into workable
programs. The text is designed to help you
to intelligently analyse and design a wide
diversity of useful and interesting pro-
grams.

Electronic Design With Off the Shelf In-
tegrated Circuits

ABO16 $10.45
This practical handbook enables you to
take advantage of the vast range of ap-
plications made possible by integrated
circuits. The book tells how, in step by
step fashion, to select components and
how to combine them into functional elgc-
tronic systems. |f you want to stop being a
‘‘cookbook hobbyist’, then this is the
book for you.

How To Get the Most Out Of Low Cost
Test Equipment

ABO017 $9.45
Whether you want to get your vintage 1960
‘TestRite'signal generator working, or you've
got something to measure with nothing to
measure it with, this is the book for you. The
author discusses how to maximize the
usefulness of cheap test gear, how to upgrade
old equipment, and effective test set ups.

Complete Guide To Reading Schematic
Diagrams

ABO18 $9.45
A complete guide on how to read and unders-
tand schematic diagrams. The book teaches
how to recognize basic circuits and identify
component functions. Useful for technicians
and hobbyists who want to avoid a lot of
headscratching.

Electronic Troubleshooting Handbook
ABO19 $9.45
This workbench guide can show you how to
pinpoint circuit troubles in minutes, how to test
anything electronic, and how to get the most
out of low cost test equipment. You can use
any and all of the time-saving shortcuts to
rapidly locate and repair all types of electronic
equipment malfunctions.,
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FOUALISER

IR

Everything in life has its little ups and downs,
and the frequency spectrum of an audio
signal is no exception. Tim Orr gives you a
whole bunch of circuits for ironing out the
bumps.

AN EQUALISER IS a signal process device used to
modify the frequency spectrum of an audio signal. A
graphic equaliser is an equaliser that graphically
displays the frequency response curve being imposed
upon the audio signal, as shown in Fig. 1 and the
photograph. The frequency spectrum is split up into
bands, the gain of each band being controlled by a
slider pot. The normal control range is about = 14 dB.
Each band or channel is, in fact, a filter which can be
controlled so as to give a continuously variable
response from a peaky band-pass to a notch (Fig. 2).
Note that the Q factor of the filter reaches maximum at
maximum lift and cut, the response being flat inthe cen-
tral position. If a bank of these filter networks is
employed to process an audio signal, then their in-
dividual responses may be concatenated to define an
overall frequency response. The control sliders will
graphically dictate the signal gain at their respective
frequencies.

There are of course problems involved in using
such a method. The precision with which the sliders can
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T
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—1408 l‘ L

)
INCREASING FREQUENCY —e

Fig. 1

]
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to the overall
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FREQUENCY

frequency response.

define the frequency response will depend upon number
of sliders used; more sliders will give a better resolution
and vice versa. Also, the band-pass response of the in-
dividual channel is not ideal. Perhaps a rectangular
response would be best, but this would be impossible to
construct and would suffer time domain ringing effects.

supEr 4

POSITION
HIGH Q

LIFT §— —

BANDPASS }

FLAT —]

CUT|———

] Flc FREQUENCY
Fig. 2 the frequency response of a single channel. Note that
the q factor increases as the amount of cut of lift increases.

EFFECTIVE REGION
OF OPERATION OF
> ONE CHANWEL
RESPONSE

o FREQUENCY

SPACING IN 2 ' 2 n
OCTAVES

TYPICALO 17013 | 27704 [

Fig. 3 choosing Q factors. Curve 2 shows how optimum Q
results in the best compromise between channel interaction
and inter-channel ripple. The chart gives typical Q factors
that are used in graphic equaliser design.

19
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Q Dips

There are two interlinked problems associated with us-
ing the band-pass response. To reduce interaction bet-
ween adjacent channels the filter response must be
relatively sharp (high Q), but a high Q response will
cause large dips (ripple) to.occur between the filter
peaks when all the sliders are set to, maximum or
minimum positions (Fig. 3). The chart in Fig. 3 shows the
best compromise for Q factor versus the frequency
spacing of the filter channels. This assumes a control
range of = 14 dB. It is relatively easy to change the
design so that the control range is + 40 dB for in-
dividual channels taken in isolation, but the whole
system would have severe interaction between chan-
nels, thus destroying the ‘graphic’ feature, and would
also suffer from a large amount of ripple. Figure 4
shows the frequency responses for several Q factors.

-0

bl I 1 4 i 1

the network into instability. This is usually overcome by
splitting up odd and even resonators into two separate
networks so that the phase shifts of adjacent channels
do not add up in the feedback loop of one op-amp. Noise
is also a problem. The more treatments that operate
upon a signal, the worse the signal-to-noise ratio
becomes. A graphic equaliser with lots of channels in-
troduces more noise than one with fewer. Noise pro-
blems may be minimised by using low noise op-amps
and by operating at as high a signal level as possible.

Once a design has been selected for Q factor, fre-
quency spacing and absolute centre frequencies, the
component values for the resonators are calculated,
and guess what; not a single one of them is a preferred
value! It is usual to find that the capacitors are con-
structed from two components in parallel, and the
resistors are precision types. The component accuracy
is dependent upon the channel spacing. For a one-
octave spacing design, a tolerance of better than 5% is
recommended. Component tolerance errors will
manifest themselves in two ways; as a spread in Q fac-
tors and centre frequencies. Both of these will cause
the overall frequency response to be arbitrary and lum-
py. Yet another problem that affects the overall
response is band-width limiting in the op-amps. This
causes active resonators to go flat in frequency at high
frequencies.

Ra

INPUT O

a«;
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1 H k] 4 LA R 1 3 4 L] .
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Fig. 4 Transfer characteristics for a band-pass filter. The responses for

various Q factors have been normalised.

A Passing Phase
Figure 5 shows the classic equaliser circuit. The band-
pass resonator is a series resonant circuit having
minimum impedance at the resonant frequency Fc and
also zero phase shift (Fig. 6). The amount of cut and lift
can be calculated as follows. Let the resonant im-
pedance of the filter be R.. The phase shift at resonance
is zero and so this impedance may be treated as a
resistance. With the slider in the cut position, the input
signal is attenuated (shunted to ground) by the
resonator. The attenuation is 20. log (R/(R. + R,)) dB.
At frequencies other than resonance the attenua-
tion will be defined by R, and the complex impedance of
the resonator; the attenuation will thus follow the fre-
quency response, eventually ending up at zero. In the
cut mode the circuit behaves as a voltage follower;
whatever signal is seen at the non-inverting terminal of
the op-amp appears at its output. With the slider in the
lift position the feedback signal is attenuated, with the
result that the output signal must be proportionally
larger. The gain at resonance is also 20. log (Re/(Re +
R,)) dB. With the slider in the central position there is an
equal attenuation of both input and feedback signals
and so the overall response is flat (Fig. 2).

Shifting Shifts

Graphic equaliser designs suffer from all the usual cir-
cuit design problems plus a few that are unique to
themselves. Stability is a problem. If several high Q
resonators are introduced into the feedback loop of an
op-amp then their accumulated phase shift may push
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Fig. 5 A typical graphic equaliser section.
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Fig. 6 The phase response of a simple band-pass resonator.
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!
resonator with a Q of 4, operating at 12.8 kHz, needs a
. bandwidth in excess of 20 x 4 x 4 x 12.8 x 1000 =
Fig. 7 A multiple feedback band-pass resonator using an op-amp (left) 4.096 MHz. Even with this bandwidth its performance
and discrete components (right). As a rule of thumb the op-amp should w'ould o 'be perfect. Figure 8 shows the complete cir-
have a gain bandwidth product in excess of 20 = Q2 = Fe. cuit for a five-section, two-octave equaliser. The design
procedure is as follows. The centre frequencies and
spacing are arbitrarily selected. For two-octave spacing
the Q is 1.1 (Fig. 3). Therefore the component values
may be determined from the equations in Fig. 7. For low
noise and wide bandwidth operation, RC4558 op-amps
were used.

Another equaliser is shown in Fig. 9. this is the
same circuit as before, although the channel spacing is
now one octave and so the Q factor is higher, having a
value of 4. Note that the odd and even channels have
been split up into two sections so that filter interaction
may be minimised and stability maintained. The actual
centre frequencies were measured and compared
against the calculated ones (Fig. 10). The graph shows a
random distribution caused by component tolerances
o-%\/ﬁz v plus a strong underlying trend caused by the bandwidth
" limitation effect of the op-amps.

Yet another active resonator is shown in Fig. 11.
Again this network looks like a series resonant LCR

INPUT BC212L

1
Fc=2nRCoxCyg

MINIMUM IMPEDANCE = R+ R = 2R

Active Designing filter, and is often found in active graphic.equalisers. It
A simple multiple feedback filter can be made to has the same problems and advantages as the previous
simulate a series resonant LCR network (Fig. 7). Thisis . design. Active resonators possess several advantages.
known as a gyrator, an active simulation of an induc- They are cheap, small, non-mechanical, they work well
tance. Note that the two capacitors define both the Q at low frequencies, and can be implemented using
“factor and the centre frequency. This circuit makes very small capacitor values. However, they don’t work well at
heavy demands upon the bandwidth of the op-amp. A high frequencies.
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Fig. 8 Circuit diagram of a five-section, two-octave graphic equaliser
(Courtesy of Powertran Electronics).

Fig. 9 Circuit diagram of an eight-channel, one-octave spacing graphic equaliser.
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Equaliser Circuits

A
% ERROR IN B
ACTUAL
FREQUENCY
WITH

RESPECTTO o VAN
cALCULATED b L
FREQUENCY -~

-5

~10 ERRORDUETO N
BANDWIDTH LIMITS

1k8

O—AAAA

INPUT Cul

(DC PATH TO

L

I —L 50Hz [ 200H2 800Hz
a7n 2u2
220 560n

22n 120n

aHa7 I8 7o
-20 " 4 " Ju P »
50 100 200 400 800 1600 3200 6400
FREQUENCY 470R
Fig. 10 The frequency error performance of the eight-channel equaliser 1K0 i
shown in Fig. 9.
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« values of C1 and C2 halves the reso-
nant frequency and vice versa.

1
€V~ ZnxFx3x0.001

3
€2 Fwoam vF

Passive Parts

Figure 12 shows a passive design for an equaliser chan-
nel. A passive design works'well at high frequencies
because the resonators do not suffer from bandwidth
problems, but at low frequencies the sizes of the induc-
tors become rather large, several Henries in some
cases. The inductors will have to be specifically wound;
no-one supplies a range of precision high value induc-
tors. The inductors are also very large, heavy, expensive
and sensitive to AC hum pick-up. However, they work
very well at high frequencies, they are relatively insen-
sitive to signal levels and are low noise. Also, if the in-
ductance has a tuning slug, then the resonator may be
frequency tuned. Because of these advantages, passive
resonators are often used in professional studio
equalisers.

Figure 13 shows a design for a nine-channel
equaliser using passive components. Note that the
capacitors are made by paralleling up standard values,
but the inductors are wound to the exact value. Also
note that the series resistor is a preset on the four
largest inductors (due to the significant resistance of
the windings) and that the resistance values are very
low, 1k8 compared with the 100k of the active design.
The component values are designed as follows. The
channel frequencies and spacing are arbitrarily
selected. A Q factor of 3 is selected from the chart in
Fig. 3. Therefore using the equations shown in Fig. 12
we have 1 1

TRV T

which is held constant for each resonator at a value of
3. Select a reasonable value for R, 470R in this case.
Rearranging, |

< = (QRE = (3 x 4708 = 1,988100

Therefore L = 1.988 x 106 x C
1
ButF = 2.V LC
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1

Fec=27V1C
1

Q=g./ (L:

R
CUT/LIFT = 20 log(ﬁA—,ﬁ) dB8

WHERE Fc = RESONANT FREQUENCY IN HERTZ
C =SERIES CAPACITOR IN FARADS
L =SERIES INOUCTANCE IN HENRYS
R = TOTAL SERIES RESISTANCE INCLUDING THE RESISTANCE
OF THE INDUCTANCE IN OHMS

Fig. 12 Circuit diagram and design equations for one stage
of a passive equaliser.

Substituting for L and rearranging,

1
C=2. x103xFx +/1.988

Calculate the values of C for all frequency values. Then
calculate the values of L from the equation

L=1988x10cxC

Now that all the component values have been
calculated, all we need is a source of the inductors. The
‘Winding Inductors’ box gives details for calculating the
number of turns necessary to produce a particular in-
ductance. It is important that the ferrite you use is
suitable for the selected operating frequency; the
manufacturer’s data will tell. you this. Select a ferrite
core and calculate the required number of turns for its
particular A_value.
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Fig. 13 Passive
design for a nine-

spacing graphic

| equaliser.
”J77 ALL OP—AW?, WIDE BANDWIDTH, RCA558 OR NES534 lCOMPENsAfED)
TR ar SLEALSoNAToR 3 - WINDING INDUCTORS

USE THE FOUR PRESETS TO ADJUST THE CUT AND LIFT
OF THE BOTYTOM FOUR FREQUENCIES

Next, decide which wire gauge will fit the core size;
again manufacturer’'s data. Wind the inductor, and
measure its inductance and DC series resistance. Sub-
tract this resistance from the calculated external series
resistor, to give you the value of the external compo-
nent.

L= N2xA
where
L = inductance in nanohenries (ie 10~ 9H).
A = inductance factor. This is usually printed on the side of the ferrite
core, and is a constant.
N = the number of tumns of wire on the inductor.

Rearranging the equation,
L
N_\/-Atl

Example: construct a 5mH inductance to work at 8 kHz. Pick a suitable ferrite
core, let's try one with A| = 250. Therefore

N=/2-;_:0£= \/2:10‘=141Ahms
Pick a suitable wire gauge that will fit the core size. An RM6 ferite core, for
example, can take 160 tums of 34 swg wire and has a recommended
operating frequency range of 5.5 kHz to 800 kHz

channel, one-octave

VIDEOT:S
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MORSE PRACTICE
OSCILLATOR

Although not essential, a Morse practice
oscillator can be of c9nsiderable help
when learning the Morse code, par-
ticularly if it is employed in conjunction
with a cassette or tape recorder so that it
can be used for both sending and receiv-
ing training. The simple unit described
here has provision for an internal
loudspeaker, and also has an output for
a crystal earpiece, high impedance head-
phones, or a recorder.

The circuit is based on an audio
power amplifier device (IC1) which is us-
ed in a phase shift oscillator circuit.
Feedback is applied between the output
and inverting ( ~ ) input of IC1 by way of
three section phase shift network. The
purpose of this network is to invert the
signal so that positive feedback is ap-
plied to the amplifier, and the required
oscillation is produced. The three sec-
" tions are formed by R2 — C1, R3 — C2,
and R4 — C3, each of these sections pro-
viding 60 degrees of phase shift at a cer-
tain frequency. Thus, at this frequency
there is a total phase shift of 180 degrees
through the three sections, and the inver-
ting action is obtained. The circuit
therefore oscillates at this frequency,
which is approximately 1.5kHz with the
specified values.

DESIGNER CIRCUITS

Ideally a circuit of this type should
provide a sinewave output, as a pure
tone is easy to listen to for long periods,
and is the waveform produced by an ac-
tual CW (Morse) transmission when it is
resolved by a receiver. This type of cir-
cuit will pfovide a reasonably pure
sinewave signal if the gain of the
amplifier just slightly more than com-
pensates for losses through the feedback
circuit. This is achieved in this case by
adjusting R1 to give the appropriate loss
level through the feedback path. In prac-
tice this is merely backed off close to the

point where oscillation ceases due to a
lack of feedback. Do not be tempted to
back off R1 too far, as although this will
give a very pure output, the circuit may
become unreliable.

The output signal is fed to the
loudspeaker via C4 and a break contact
on the output socket. The latter
automatically cuts of the speaker when
a plug is inserted into the socket. The
unit provides an output power of about
100 mW RMS, and has a current con-
sumption of approximately 20 mA with
the key down. i

— o

KEY

R]1
k0

Cassette Preamplifier

Used in conjunction with one of the
Cassette mechanisms currently available
on the surplus market (or a mechanism
removed from an old recorder or player)
this preamplifier circuit makes an inex.
pensive but useful cassette player for
use with a hi-fi system. The circuit is fora
mono player, but for a stereo unit it is, of
course, merely necessary to make one
preamplifier for each channel.

The output signal level from a
cassette tape head is typically about 500
uV or so at middle audio frequencies for
a mono head and only about half this
level for a stereo type. The preampilifier
must, therefore, provide a considerable
amount of voltage in order to match this
to a hi-fi amplifier, as these require a
signal level of about 1 000 times higher
than this. It is also necessary for the
preamplifier to provide equalisation,
because the output from a tape head
rises with frequency at a rate of 6 dB per
octave. However, at higher audio fre-
quencies tape heads are not very effi-
cient and require a much lesser degree of
roll off.

Q1 and Q2 are used in a conven-

" tional two stage, direct coupled, com-
mon emitter amplifier and the
frequency-selective negative feeback
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through C3 and R4 provides the ap-
propriate equalisation. These also set the
midband voltage gain of the input stages
at about 46 dB (200 times). With such a
low input signal level it is obviously
necessary to use low noise transistors
(such as the MPS6515) in order to obtain
good results. Running Q1 at a low collec-
tor current of about 200 uA also helps to
give a low noise level.

. Q3 is used as a low gain common
emitter stage, which provides the addi-
tional amplification needed to give a
suitably high output level. R9 introduces
negative feedback, which controls the
voltage gain of Q1 and the specified
value gives a gain of about 14 dB (five
times). For a stereo unit R9 should be

'

reduced to 390R in order to give increas-
ed gain to compensate for the lower out-
put of a stereo tape head.

When playing a Dolby B encoded
cassette SW1 can be closed. This gives a
small degree of treble cut which pro-
vides a reasonably flat overall response,
with a small excess of treble at low
signal levels and a slight deficit at the
highest levels. A useful level of noise
reduction is obtained, although only
about half that provided by a proper
decoder. _

The circuit is capable of excellent
results and the output quality is largely
dependent on the quality of the tape
head, the tape used in the cassette and
SO on.
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[/O DEVICES

This month we look at the Ins
and Outs of interfacing with
computers and the special
chips used. Henry Budgett ex-
plains the initials and the in-
nards.

Byte Sized Pieces

PARALLEL INTERFACES ARE
generally used for local communica-
tion. They are extremely useful for
transferring large amounts of data
over reasonably short distances at
high speed. Each transfer consists of
a complete byte of data (hence the
term parallel) and the interface must
therefore consist of at least nine con-
nections (the ninth being ground). in
most cases there are more connec-
tions. These are qontrols which en-
sure that the data is sent only when
needed and not sent when the receiv-
ing device isn’t ready. This controlled
transfer of data is known as ‘hand-
shaking’ and varies in complexity
from a simple strobe line, as is com-
monly found with ASCIi keyboards, to
a full-blown, defined standard such
as the IEEE-488 interface.

Versatile Interface

In implementing a parallel interface
on a micro one generaily uses a
device such as a PIA (Programmable
Interface Adaptor) or its close relative
the VIA (Versatile Interface Adaptor).
These come in a wide variety of

guises but are essentially the same.
The device contains a number of
registers which can be directly ac-
cessed as memory locations by the
programmer. Into these one may load
information which will control the
way the device behaves. A block
diagram of a typical device is shown
in Fig. 1. Basically it consists of two
‘ports’ (a fairly obvious comparison)
which may be set to operate as either
inputs or as outputs. This behaviour
is determined by the information set
into the DDR (Data Direction
Register). A logic ‘1’ will select out-
put and a logic ‘0’ will select input.

To control the handshake there
are usually two control lines provided
per port. Each may be programmed
to operate in a variety of modes, but a
typical set-up is to have one line
operating as a strobe. This signal is
generated internally by the device
and signals the data acceptor (that’s
the thing at the other end of the wire)
that the data present on the lines at
that instant is ‘valid’. When the ac-
ceptor has taken the data off the lines
it then signals back on the other con-
trol line that it has done so. This is
the ‘handshake’.

The programmer can monitor all
these goings on by looking at the
various registers within the device
(they appear to be memory locations)
and inspecting the various data pat-
terns. The job is thus made very easy
for the programmer and the computer
designer, unlike the days of minis.

Prior to the development of these
devices, /O, the ubiquitous acronym
for Input and Output, was a com-
plicated job involving logic to decode
the various address and control
busses and using the mildly com-
plicated system of interrupts to find
out which device needed to be ser-
viced.

Bits Of information

The second interfacing method is
serial connection. This, in theory if
not in general practice, requires only
two wires — one signal and one
ground. A typical example of the
species in the RS 232C interface,
defined by the international telecom-
munications body CCITT. This (and
most other examples) is driven from
another fiendishly clever device
acronymically known as a UART or
Universal Asymchronous Receiver
Transmitter.

In many of the modern devices
this appears, like its parallel relative,
as so much memory to the program-
mer and all the functions may be pre-
defined in software rather than hard-
ware. A typical device is shown in
Fig. 2.

Serial transmission has to follow
a definite pattern or protocol, its ver-
sion of handshaking. A typical set-up
would be to transmit logic ‘1’ until
ready to go, then a single ‘start’ bit of
logic ‘0’ followed by the data and its
associated parity bit and then to ter-

Fig'. 1 Thc'e pﬁripheral in- 2 R\
terface of the Muitiflex N ———
Z80A, a typical small > i ———
computer. v —
/ [ !—‘
/) g M
1 - r I ——
i Y ———
— %  SSm—
= vy - ‘ z
_FFrvreey .
f /, —r——r =Eg
= /é_ & 2 B
« == d
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minate with two bits of logic ‘1. This
pattern is shown in Fig. 3. It allows
the receiving device to synchronise
itself to the data.

The heart of any serial device is
its clock. This generally runs at 16
times the actual speed of the
transmission. The data is actually
sampled at the eighth cycle which
allows a certain percentage dif-
ference between the transmitter and
receiver frequencies.

Serial transmissions are often
made via the ‘“‘common carrier”, or
the telephone. This is done with a
piece of equipment known as a
MODEM. Yes, that's right, it’s an
acronym for Modulator/Demodulator.
The device converts the serial data
stream into two precise audio fre-

quencies, which are sent over the .

telephone line and detected by a
similar unit at the other end, which
reconverts them into meaningful
data.

Systems On The Move

The system interface is generally call-
ed the bus. It is a parallel collection
of “all the necessary data, address
and control signals required to
operate not only the main CPU board
but all the memory and peripheral
devices as well. By rights the system
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DOLBY C

No, it won’t make Rush sound musical, but
Dolby C is a new developement in keeping

tape noise down.

IF YOU'RE IN the habit of reading the
blurb on tape cassettes, then you're
already familiar with the double D
trademark of Dolby Laboratories-
Perhaps you even have a posh tape
deck with a Dolby selector switch.
The system universally used in con-
sumer hi-fi now is Dolby B, providing
10 dB of noise reduction above about
4 kHz. Tape -noise has already been
reduced a great deal — try listening
to your favourite Stones tape with the
Dolby system switched out. The noise
tends to destroy the full esoteric im-
pact of Jagger’s lethal lyrics. Come to
think of it . ..

ABC,. ..
Dolby C, as the new system is called,
will provide 20 dB of noise reduction
above about 1 kHz (Fig. 1). The ob-
vious question is — is it just a stret-
ched version of Dolby B? The opera-
tion of the two systems is certainly
similar. Dolby C uses existing B-type
chips. However, a stretched Dolby B
giving 20 dB reduction was found to
be impractical. The subjectively much
cleaner high frequencies revealed a
muddy mid-frequency band at higher
listening levels. Hence, the new
C-type design achieves it full 20 dB
reduction above about 1 kHz. It
reaches the maximum B-type reduc-
tion of 10 dB at only 300 Hz, offering
" (subjectively) uniform noise reduction
across the whole audio band.

/Design Points

If you already know how Dolby B
- works, then the new system holds
few surprises for you. In principle,
lower level high frequencies are
selectively boosted just before the
signal is recorded onto the tape.
When the encoded tape is played
back, the boosted frequencies are at-
tenuated back to where they were
originally, reducing the noise added
by the recording process.

Signal processing is tackled in
two stages in series, each supplying
10 dB of compression during recor-
ding and of expansion during play-
back (Fig. 2). The high level stage (Fig.
3) is sensitive to signals at about the
same levels as are processed by a
Dolby B network. The low level stage
deals with signals in the previously
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unprocessed frequencies below the
Dolby B region. Although the two
stages are working together, at no
time is a signal subjected to a full 20
dB compression or expansion with its
accompanying undesireable side ef-
fects and inaccurate signal control.

Noise News

In addition, the C-type system incor-
porates a number of further innova-
tions. Two are shown in Fig. 3. The
anti-saturation and spectral skewing
networks are frequency response
modifications to reduce encode/de-
code errors, upper-middle and high
frequency losses and intermodula-
tion distortion. The end result is a
new noise reduction system which is
at least as free of side effects as the
B-type system and just as practical in
everyday use.

Compatibility

There’s no point in producing a new
noise reduction system if it is not
compatible with existing tapes and
hardware, so Dolby C has been de-
signed with the universal use of
Dolby B in mind. Recordings made us-

N

ing a C-type processor can be
replayed on a B-type cassetté
machine with acceptable results and
on machines without any noise reduc-
tion system. So, you don’t have to
rush out and buy a new tape deck
tomorrow. Prototype C-type
machines have already been on show
so production models from all the ma-
jor hi-fi manufacturers shouldn’t be
far behind. Because one half of the
new system is essentially a B-type
processor, tape decks can easily in-
corporate push-button selection of
either B or C-type processing.
Perhaps the first generation of
cassette machines will feature this
unti! Dolby C is as universal in use as
its predecessor. Professional C-type
encoders are being produced, so
C-encoded cassettes will be available
in stores too. Dedicated Dolby C
chips should be in production in
about a year.

How Much?

Good question. Dolby C is about 2V2
times as complex as existing B-type
circuitry, so, in terms of component
cost only, a C-type NR processor will

l.in .IT

il

T T T rrrrrr

Fig. 1 These curves show the maximum low level boost imparted by both C-type
noise reduction in the absence of high frequency signals. Dolby C NR imparts more
boost in recording and more cut in playback, thus providing more noise reduction.
The effect also extends about two octaves lower with the C-type NR to maintain sub-
jectively uniform noise levels across the spectrum. Processing at very low frequen-
cies is not required with either system because low frequency noise is insignificant

in properly engineered cassette recorders.
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Dolby C

be about 22 times as expensive as
existing units. In addition, Dolby C
demands first class electrical and
mechanical performance from the
recorder incorporating it, including
very low noise levels in the circuitry
surrounding the processor. | guess
you've heard the moral before — it
pays to buy the best you can afford.
The new system will be most useful
for recording material of a wide
dynamic range to be replayed at very
loud listening levels.

Revolution Or Rehash?

The truth probably lies somewhere
between the two extremes. Dolby C
represents the next stage in the
evolution of noise reduction. It
employs a new approach (dual level
processing) to noise reduction yet it
is fully compatible with existing
tapes and hardware.
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Fig. 2 The two-level, two-stage configuration. At no time is the signal subject to
significantly more than the maximum compression or expansion effect of a single
stage. Yet the effects of the two stages multiply (add in decibels) to achieve the full
20 dB of processing required for C-type noise reduction.

Fig. 3 Block diagram of the Dolby C noise reduction system showing the encoder
(below) and decoder (bottom).
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Now NRI takes you inside the
new TRS-80 Model Il microcomputer
fotrainyouathomeasthe

new breed of computer specialist!

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

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

It's no longer enough to be just a

programmer or a technician. With micro-

computers moving into the fabric of our
lives (over 200,000 of the TRS-80™
alone have been sold), interdisciplin-
ary skills are demanded. And NRI

can prepare you with the first

course of its kind, covering the com-
plete world of the microcomputer.

Learn At Home
in Your Spare Time

With NRI training, the program-
mer gains practical knowledge of hard-
ware, enabling him to design simpler,
more effective programs. And, with ad-
vanced programming skills, the techni-

Training includes new TRS-80 Model III micro-
computer, solid state volt-ohm meter, digital
frequency counter, and the NRI Discovery Lab
with hundreds of tests and experiments.

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

cian can test and debug systems quickly
and easily.

Only NRI gives you both kinds of
training with the convenience of home
study. No classroom pressures, no night
school, no gasoline wasted. You learn at
your convenience, at your own pace. Yet
you're always backed by the NRI staff
and your instructor, answering questions,
giving you guidance, and available for
special help if you need it.

You Get Your Own Computer
to Learn On and Keep

NRI training is hands-on training,
with practical experiments and demon-
strations as the very foundation of your
knowledge. You don't just program your
computer, you introduce and correct
faults...watch how circuits interact. ..
interface with other systems...gain a
real insight into its nature.

You also build test instruments and
the NRI Discovery Lab, performing over
60 separate experiments in the process.
You learn how your trouble-shooting tools
work, and gain greater understanding of

the information they give you. Both mi-
crocomputer and equipment come as part
of your training for you to use and keep.
Send for Free Catalog

Get all the details on this exciting
course in NRI's free, 100-page catalog. It
shows all equipment, lesson outlines, and
facts on other electronics courses such as
Complete Communications with CB, TV
and Audio, Digital Electronics, and more.
Mail the postage-paid card today, and
we'll rush your catalog. Keep up with the
latest technology as you learn on the latest
model of the world’s most popular com-
puter. If card has been used, write to:

NRI Schools
McGraw-Hill Continuing
Education Center

:l / 330 Progess Avenue
4 . Scarborough, Ontario MIP 2Z5
I » ﬂ I or telephone 416-293-1911




You’re on the spot.
Any set you tell vour
customer about has a
chance of failing sometime.

But though we’re not

vou to recommend RCA.
Because we're sure your
customer will love its picture
performance.

You can find the
problem and repair it
quickly if anything does
go wrong. Because with
RCA’s unitized chassis,
failures are easy to handle.

- }

saying were perfect, weld like |

e

get?”

RCA gives frequent
| hands-on workshops, as
well as lectures. So when
failures do occur, you'll

be ready.

RCA has more than
500 parts distributors
nationwide. We have this
large network because we
don’t want vou to have to
wait too long for parts.

We also keep vour
mventory expenses lower by
| using components instead of
modules, in most circuits.

We know your
customers think you’re
responsible for everything
about their sets.

Good and bad.

And that’s why we here
at RCA are doing everything
possible to make sure that
when vou finish a service call,
every body’s smiling. Your
customer’s happy with vour
recommendation.
And you’re still the
expert.

| RCA IS MAKING
TELEVISION
BETTER AND BETTER.

Foir your frec subscription to RCA COM

MUNICATOR, our mugazine of news und advice for
service technicians, wiite RCA, Dept. 1-155, 600 Noith
_L Shermin Drive. Indizmapalis, [N 16201

_J

Circle no. 17 on Reader Service Card.




A black hole is an object so
dense that light itself cannot
escape. Lik2 a politician. lan
Graham explains.

TO UNDERSTAND WHAT a black
hole is anc how it is formed, let’s first
have a lock at the life of a star, for
under the right conditions, the death
of a star may herald the birth of a
black holee Tte birthpiace of stars is
within the clouds of material between
the stars. These clouds collapse
under their own gravitational fields.
Local regons of increased density
form. condersation nuclei whose
gravitational fields grow gradually
stronger s more and more material
is attracted towards them. As these
embryonic stars (protostars) continue
to contract their temperatures begin
to rise; producing internal heating
and emitting radiation into the sur-
rounding space. When the
temperature is high enough for
hydrogen Fusion to begin, contraction
ceases.

The greater part of the star’s life-
time is then cccupied with burning its
hydrogen fuel, forming helium which
sinks deep into the core. Eventually,
when the hydrogen is :almost ex-
hausted, tre star’'s temperature
begins tc fall and the core begins to
contract. We must now look at the
star, not as a homogeneous ball of
burning cas, but as a relatively heavy
core strraunded by a lighter
envelope. There is a constant battle
between theimal forces trying to biow
the star apart and gravitational forces
trying to crush it. Contraction of the
core caiLses a rise in temperature,
temporarily halting contraction and
causing an expansion of the envelope
ie. the star appears to be growing
larger. The remaining hydrogen is
burnt off in the outer layers, sending
more he ium to the core. Eventually
the core collapses under the im-
mense pressure of the upper layers
and this is accompanied by an enor-
mous exparsion of the envelope, for-
ming a red giant.
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BLACK HOLE
THEORY M,

Great Balls Of Fire

“The final episode in ihe star's life
depends -on its mass. Let’s taks the
route that will take us to a black hole.
The core continues contracting,
helium fusing to form carbon and
successively heavier e ements. Even-
tually it collapses rapidly, blowing off

the envelope in a supernova explo-

sion during which the singie star may
outshine an entire galaxy.

The explosion may destrcy the
core completely or il may leave a
small core. However, if the star was
more than two or three times as
massive as our own Sun, the core sur-
viving a supernova will-rapidly col-
lapse. Theorists predict that tFe col-
lapse will continue wuntil the core
radiLs reaches zero. This hugely
massive, but dimensionless point in
space is called a singularity.

No Escape
The singularity has such a strong
gravitational field that light itself can-
not 2scape, ie the escape veloczity of
the body is greater than the spe=d of
lighl. The further we are frcm the
black hole, the lower is the escape
velccity (the gravitational torce
decreases with the square >f our
distance from the body). At a par-
ticular distance from the sing.larity,
the Schwarzschild racius, the escape
velccity equals the speed of | ght.
Within this event horizon rcthing
escapes.

For a body of mass (M: the
Schwarzschild radius (R), is given by:

R, = 2GM
-

(G is Newton’s gravitational constant
anc C is the speed of light)

If we let M be the mass of cur own
Sun, R; turns out to k2 3-kms. So'why
isnt the Sun a black hole? Its radius
is much larger than G kms, so bsyond
this event horizon the Sun’s hvcrogen
fusion reactor can radiate its energy
out into space, but i* the Sun s mass
was to be compressed to a diemeter
of less than 3 kms, it would become a
black hole.

-

T

if we loak at cwr own. Earth and
the bodies around us in the solar
system and even the Milky Way
galaxy as a whole we find that they alf
rotate ie. they ail have angular
momentum.

The angular momentum (L) of a
rotating body of mess (m) radius (r) at
an angular velocity of w is given by

L = nwr
If a rotating body such as the rem-
nant of an explodad star begins to
contract ie, r gats smaller, the

© angular velocity (wp) must increase in

order that angular momentum may be
conserved. Depencing on its mass a
black hole may rotate at about 1000
times a seccnd. A >lack hole is such
a dense bocy that one the size of a
proton would weign in at about ten
thousand million txnnas!

Just as “he Ea-th bulges slightly
at the equator and is flattened at the
poles due to cendrifugal force, the
much greate- rotat on of a black hole
results in a much more severe defor-
mation. The equa:ions predict that a
black hole is not a sphere at all. |t
may be similar in prcfile to a spiral
galaxy (like the Milky Way), a disc
with a bulge at its centre.

All this specu ation on the farma-
tion and structure of a black hol2 may
seem 10 be purely academic. After all,
how do you go about finding a black
hole to prove that it exists and verify
its structure and behaviour? Bven if
you knew where o |ook how would
you observa something from which
no flight can escage?

Stellar Striptease

You may not be able to see the black
hole itself, but it shculd be pcssible
to observe what it does to any matter
near it. The best zandidate for detec-
tion would be a black hole and a star
orbiting ezch cthe- — a binary
system. Material should be siripped
from the star and wind its way round
the black hole, fasming a disc, finally
disappearing bejyond the Schwarz-
schild radius likz water funnelling
down your bath tub drain. As the mat-
ter crowds togethar for its last dive to
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Black Hole Theory I

oblivion, its temperature rises until it
is hot enough to radiate at X.ray
wavelengths.

The search for X-ray sources
could not begin until the space age
because radiation in the X-ray region
of the spectrum cannot penetrate the
Earth’s atmosphere. One of the
earliest X-ray sources discovered by
orbiting telescopes was Cygnus X-1
in the constellation of Cygnus. The
X-ray source accompanies a visible
blue giant star. The visible star’s
speed was found to be varying along
a sine wave, so it must have an.invisi-
ble companion around which it is or-
biting. '

Most of the light emitted by the
system appears to arise, not from the
visible blue star, but from helium gas
sucked from it and circulating around
its invisible companion. The compa-
nion’s mass has been calculated as
more than the critical three solar
masses, so it is likely to be a black
hole.

Another system likely to'become
a household name among black hole
hunters is V861 Scorpii (the V in-
dicates that its brightness appears to
vary). This variation over a period of
about eight days is due to a dark body
orbiting (and eclipsing) a blue
supergiant. Like Cygnus X-1, V861
Scorpii is a binary system.

Dark Star

In both these cases, the dark star
could be either a black hole or a-
neutron star. A neutron star is a body
where the matter from a collapsed
star core is compressed so tightly
that electrons and protons are push-
ed together to form neutrons. Again,
mass is the determining factor. If the
mass is less than about three Suns,
the body will be a neutron star. If itis
above the critical mass, it shouldbe a
black hole.

Shaking The Edifice

Life was much simpler for scientists
in Victorian times. Through classical
Newtonian physics, everything under
the Sun (and beyond it) seemed
describeable and predictable. !t was
just a matter of time before the scien-
tists achieved a comprehensive
understanding of the universe and
determined the physical laws to
describe all the processes therein,
from the subatomic level upwards.
Then along came trouble-makers like
Planck and Einstein, who showed
that an electromagnetic wave could
behave like a stream of particies, In
classical physics a wave is not the
same as a particle and never the
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twain shall meet. Not content with
shaking the foundations of prevailing
physics, Einstein (leader of the
popular front for the liberation of
physics) went on to predict the ef-
fects of very dense bodies on time
itself.

Space and time are inextricably
intertwined. Close to a blaeck hole
space is curved so severely t1at time
itself loses its meaning.  Stephen
Hawking and Roger Penrose working
at Cambridge saw the possibility that
any object (including a spacecraft)
falling towards a rotating bleck hole
may not fall into the murderous
singularity, but may miss it, to reap-
pear elsewhere in our universe (or
another universe) an instant later.
Einstein’s theories predictad the
possibility of bridges between the
warped planes of space. Hoawever,
black holes were then believed to be
non-rotating bodies, so that aay mat-
ter falling over the event norizon
could not help but hit the singularity.

MATTER
SUCKED INTO
BLACK HOLE

MATTER
EXPLODES
FROM WHITE
HOLE HEJE

Instant Travel

If only a small fraction of the madtter
falling into a rotating black hole
misses the singularity, what becomes
of it? It must reappear at the other
end of the tunnel an instant later,
maybe light years away from wnere it
disappears. So, there must be points
in space where matter appears to be
spewing forth from nowhere — white
holes. Now, if black holes are elmost
undetectable because of their
blackness, the detection of white
holes should be simplicity itself. In-
deed there are galaxies, known as
Seyferts (after the man who identified
them in 1943) which resemble galax-
ies like the Milky Way, but for one
characteristic. The centre of a Sayfert
is very bright and smaller than usual,
and it emits radiation at frequencies
which the Milky Way absorbs. The

_ galactic nucleus seems to be &n ex-

ploding bali of matter and energy —
possibly a white hole.
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Sci-Fi
The black hole may seem to be a
futuristic concept. In fact, Laplace
realised that if a body was massive
enough, its escape velocity would ex-
ceed that of light, as far back as 1798.
That black holes might make possi-
ble travel across light years of space
in an instant (or even time travel)
sounds more like science fiction.

Before we can verify the theories
and check out the equations we will
have to get the hang of interstellar
trave!, or find a black hole in the solar
system. Cygnus X-1is about 600 light
vears away.. As for black holes in the
solar system — it’s not as crazy as
you might at first imagine. The Big
Bang, from which the universe is
believed to have begun, would have
produced the magnitude of pressures
necessary to produce black holes in
their millions. Our galaxy could be
sprinkled with these tiny Big Bang
black holes. When a study of the Sun,
looking for neutrinos produced in
nuclear reactions at its centre, found
none, one researcher suggested that
a small black hole in the Sun itself
may satisfy the findings.

It may sound like science fiction
... but for how much longer? Xy
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New! Sinclair ZX8I
Personal Computer Kit.

Lower price: higher capability.

Sinclair's new ZX81 personal computer is a tremendous

advance over the highly successful ZX80. It offers far 5
more computer capability, yet Gladstone Electronics is ]

able to offer the ZX81 in kit form at half the ZX80 price!

How is it possible? Quite simply, by design. The ZX81

uses only 4 chips {as opposed to 21 in the original ZX80). Telephone Orders

The secret lies in the totally new Master chip. Designed -
by and custom-manufactured for Sinclair, this unique (416) 787 1’“‘8

chip replaces 18 chips from the ZX80. Use Visa,
Easy-to-bulld Kit. Mastercharge or
And because the chips have been reduced to only four, American

the kit is incredibly simple to build. A couple of hours Express

work with a fine-tipped soldering iron and the ZX81 is
ready to use.

The ZX81's advanced capability.
The ZX81 uses the same fast microprocessor (Z80A), but
incorporates a new, more powerful 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 incorporates other operation refinements — the
facility to load and save named programs on cassette,
or to select a program off a cassette through the
keyboard.

New BASIC Manual.

Every ZX81 comes with a comprehensive
manual — a complete course in BASIC
from first principles to complete
programs.

Uses standard TV & cassette.

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.

Unigue syntax-check and report codes identity pro-

gramming errors immediately.

Full range of mathematical and scientific funcions ac- 16K =

curate to eight decimal places. R e At

* Graph-drawing and animated-display facilities. RAM

* Multi-dimensional string and numeric arrays. PACK

Up to 26 FOR/NEXT loops. $1 69 95

Randomize function. =

* Programmable in machine code.

Cassette LOAD and SAVE with named programs.

* 1K-byte RAM expandable to 16K.

Full editing facilities.

* Able to drive the new Sinclair ZX Printer (to be
available shortly).

SPECIAL
INTRODUCTORY OFFER

Sinclair ZX81 Computer Kit PLUS 16K RAM memory ex-
pansion module for only $299.95! Save $20.00 from in-
dividual prices! Due to anticipated high demand, we
suggest you order now to avoid disappointment. Allow
14-28 days for delivery. Mail coupon or order by phone.

Kit builder guarantee:

If for any reason should you be unable 10 complete your
ZX81 kit, you may return it with a cheque for $25.00, and
it will be completed and returned to you.

If you own a ZX80 . ..

The new 8K BASIC ROM as used in the 2X81is available 1= -= "= -~ Scl=dffmeacmssis = bas 2 oo - 58 <m o oo s = == S £S5 I8e o ~ieis STae S eSS - o - oo = <y \
as a drop-in replacement chip. {Complete with new
keyboard template and operating manual). With the ex-

: L}

' i

ception of animated graphics, all the advanced features , Name s —— S __ Totalamt.enc! { )Chegue ( )Money order |
of the ZX81 are no itable on your ZX80 — includin ' e ;

the aebllity 1o drivev:ha;aslinclair zxy Pk:;nters ueing | address. _ - ] . ~ Chargeto( )Visa ( )Mastercard( )AmericanEx ,

. ! ;

Software and users group. ' CardNo. ___ Expiry. -

With your order you will receive a listing of ZX81 soft- + i ] :

ware and publications| plus a FREE copy of the users ' QY- | Item Price Total

group magazine! . | Sinclair ZX81 Personal Cemputer Kit(s). includes BASIC manual, TV & cassette '

. f?cpnectors, excludes power supply $149.95 '

: Adapter (500 mA- suifable for ZX81 alone) e — 9.95 3

awnsmnz—"/ LECTROMICS . | AC Adapter (650 mA- suitable for ZX81 & 16KRAM) — T 1885 |

s [ 16 K-BYTE RAM pack(s) - - | 169.95 0

1736 Avenue Rd!| Toronto, Ontario " |ETI SPECIAL OFFER — ZX81 8 16K_RAM (not incl. power supply) - 299.95 i

N 64-PAGE CATALOGUE ilable. C ter hard : I NRaMIiipgrada s SO0 :

ew 64. available. Computer hard- - Shipping ch . all orders .

ware, software, test gear, audio. Cost: $1.00. :.— — M‘jerﬁ - — 5 ;00_:

N Ontario residents add 7% p.s.t.

Circle no. 9 on Reader Service Card.



Universal Designer Kit

The breadboarding miracle

The 6100 Universal Designer is an indispensible
aid to breadboarding digital IC's. It plugs directly
into breadboarding strips such as the Elite SK-10,
and provides the most often used inputs and
outputs for circuit design.

2 Decade Counters

2 Bounceless
Pushbuttons

8 LED Monitors
4 Switch Outputs

’T' T : 2 Variable
THaknEa BT oty Clock Generators
Readouts with
BCD inputs

Operates on a
6 Volt Battery

* 5 Volt Supply Pins

6100 Universal Designer  $34.95
6101 Digital Logic Course $23.95
SK-10 Breadboarding Strip $19.95

The ideal companion to the Universal Designer is the 6101 Digital
Logic Course. This kit includes a Laboratory Manual and 21
integrated drcuits for an introductory course in digital logic.

MAIL ORDER INFORMATION

Payment by, VISA/Mastercard (include signature, number and expiry
date). cheque or money order. Add $2.00 for shipping. B.C. residents
add 6% Sales Tax. Visit our new Edmonton store

R-A-E Industrial Electronics Ltd. >
3455 Gardner Court, Bumaby, B.C. | MasterCard
V5G 4J7 Phone: (604) 291.8866 &

Circle no. 4 on Reader Service Card.

GAN YOU DO
WITHOUT
In?

NEARLY ALL CONSTRUCTION PROJECTS REQUIRE
SOME TYPE OF CIRCUIT BOARD.

VEROBOARD is offered to you in 35sizes, 0.1 x 0.1
and 0.15"” x 0.15" matrix. Every square inch of 0.1""
Veroboard has 100 accurately placed holes for maximum
versatility (imagine drilling those yourself!)

Vero also manufacture boards for integrated circuits,

strip boards, plain boards, tools, pins and a superb range
of piastic and metal cases. All these products are available
from your local shop or mail order companv.

For your free catalogue clrcle No. 49 on Reader
Service Card. Dealers Reply on Letterhead.
ELECTRONIC PACKAGING SYSTEMS LTD.
Retail Department.

P.0. Box 481, Kingston, Ontario
K7L 4W5 Telephone (613) 384-1142
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INTRODUCING

HIGH POWER
FILTERS

- -

i Amitron® cross-overs

have been designed with the audiophile

in mind. All capacitors are 100 Volt ratings having

a tolerance of + 10%, and all coils are wound to a 1%
tolerance and encased with a protective cap. The M.l.L. spec
fibre-glass board has minimum copper removal to allow for
high current capacity, and incorporates 0.205" (standard)
terminals for quick connect usage.

Three conventional cross-over models
Two sub woofer models
12 and 18 db models to 200 watts

For further information contact:

LOUDSPEAKER SOURCE INC.

Exclusive Canadian Distributor
14-440 Phillip St., Waterloo, Ont. N2L 5R9 (519) 884-3500

Circle No. 14 on Reader Service Card.

Satellite TV Package for
$3999.00 .
10ft. spherical antenna \
25 Channel receiver

120 Dexel LNA

= 24 Channel Receiver complete
' § with Remote $1950.00

120° LNA with specification
sheet $995.0

Options: 100, LNA $1095.00
85 LNA $1295.00

High gain Feed
$210.00

Andrews 10ft. high gain
antenna complete with feed
and mount. $2495.00

te00) 320-3303 Nu. West Video Systems Ltd.

6590 VICTORIA DRIVE, VANCOUVER B.C. V5P 3X9

Circie no. 15 on Reader Service Card.
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Optimize your tapes. Record your optimizations.
Record your tapes. Tape your records. The list
goes on and on,

YOUR ATTENTION, please. We have just developed a
new magnetic recording tape of hithero unheard-of
audio fidelity and general universal splendor. The back-
ing is pressed from tri-polyethelate-chloromethostyro-
esterine, a revolutionary new plastic which was
discovered by a Mongolian gerbil farmer who dabbled in
molecular physics. The recording oxide is made from a
new alloy of Uranium?® and neon gas, which can be
utilized at an astounding 24 dbm, yielding a signal to
noise ratio of 103. Users of this new tape should be
aware, however, that due to the highly radioactive
nature of the recording medium, a minimum of three in-
ches of reactor grade lead shielding should be
employed between the operator and the cassette deck.

You should also keep in mind that a slight readjust-
ment of the bias of your tape recorder may be required
in order to make full use of the properties of this new
tape.

Iron Filings

Magnetic recording tape is usually a plastic ribbon,

often not having been discovered by a Mongolian gerbil

farmer, coated with a magnetic material, such as iron
- oxide. There are several other mediums currently in use,

such as chromium dioxide, and so forth, but they all
. work in much the same way. When you buy the tape, the
particles of the recording medium are arranged in a ran-
dom pattern on the backing. When you run it through
the recorder, they get positioned so as to represent the
change in flux density corresponding to the audio
you're trying to record. They get set up this way by the
changing magnetic field of the recording head.

TAPE RECOR
OPTIMIZE

e

y/

Fig. 1. The complete optimizer.

It would be handy if you could just fire some audio
into a tape head and have it impressed on the tape, but,
sadly, this is not where it's at. The particles on the tape
have to be physically repositioned by the recording
head’s field, which requires a fair bit of energy at first, in
order to get them going. Thus, the tape would be very
non-linear when small signals were happening, and
would produce something similar to cross over distor-
tion on l