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Now from Sprague...

The uitra-thin
film capacitors
you've heen asking fnr.

T— - ] tWw)

Low-cost Verti-Film* epoxy-coated polyester-film
capacitors help you beat the cost/space squeeze
when servicing CB radios and other entertainment
electronic equipment, letting you make exact replace-
ments on crowded PWBs quickly and easily. Their
single-ended design permits vertical installation in

* Trademark

2x ACTUAL SIZE

far less space than required by conventional axial- or
radial-lead film capacitors.

Rated at 100WVDC, Verti-Film Capacitors range in
capacitance values from 0.001 to 0.47 uF with a toler-
ance of =10%. Get Verti-Film Capacitors from your
Sprague distributor.

For the name of the Sprague distributor nearest you, write or call:

JOHN R. TILTON, LTD.

1900A Eglinton Ave. East P.O. Box 117, Dollard Des
Scarborough, Ont. M1L 2M1 Ormeaux, Que. H9G 2H5
Tel. (416) 757-4171 Tel. (514) 747-4266

SMITH-PATTERSON & ASSOCIATES

1120 Hamilton St. 30 Midland St.
Vancouver, B.C. R3E 2T1 Winnipeg, Manitoba R3E 2Y6
Tel. (604) 681-0743 Tel. (204) 774-1855

< a
YOUR NUMBER 1 SOURCE FOR ELECTRONIC COMPONENTS spnnGUE eneral

55-8100

THE MARK OF RELIABILITY a_ble
subsidiary
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Japanese Explorers U

Early in March, two separate attempts
were made by Japanese nationals to
reach the North Pole foliowing Admiral
Peary's historic route from Cape Colum-
bia. During their eight to ten week out-
ward and return journey over the
treacherous polar ice cap, they will be in
regular communication with their respec-
tive base camps, charter aircraft support
and the outside world by means of com-

Affordable DC - 10MHZ

This smalt trigger oscilloscope with 7 cm
screen is designed for electronic service
and advanced amateurs. Despite its
simplicity it has many qualities of bigger
oscilloscopes. The sensitivity of the
measuring amplifier is sufficient to dis-
play signals of a few mV without prob-
iems. The time deflection works with the
new LPStrigger technique, developed by
HAMEG. Signals of high repetition fre-
guency trigger jitter-free. All supply vol-
tages are stabilized.

The technical side of the HM 307 is
based on a mixed application of integ-
rated circuits and semiconductors. A flat
design was chosen for the case, which is
more suitable for portable operation than
the upright size. The usable screen size is
approx. 6 x 7.cm, divided into cm. For the
display of very slow processes the HM
307 can also be delivered with a tube with
long persistence time.

se Canadian Radios

pact portable signal sideband radio
transceivers manufactured in Vancouver
by the specialized communications
equipment firm of Spilsbury & Tindall Ltd.

The 4-channel battery-operated units
weigh eight pounds and have an effec-
tive two-way voice range in excess of 600
miles. Spilsbury & Tindall Ltd., 120 East
Cordova St., Vancouver, B.C.

has a diode-protected FET input. The
measuring amplitude can be determined
by means of the 12-position frequency-
compensated input attenuator.
Triggering and time deflection of the

HM 307 both work with the LPS
technique. The essential feature is logic
control of charging circuit. CRT unblank-
ing and the trigger unblocking. In position
“AT" of the level control (automatic trig-
gering), a timebase line is always dis-
played even when there is no signal. The
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Computer Video Game
Chips

Signetic Corp. has announced a set of
new ICs for video games based on its
2650 microprocessor. The ICs are the
2636 PVI (Programmable Video Inter-
face), the 2622 TV sync unit, the NE549
colour generator, a cartridge ROM and
the 2650. The projected price for high-
volume buyers is under $30.

The PVI chip can generate up to 80
images in up to 16 colours. It has built-in
scoring facility, eight-colour background
choice, and 255-frequency (over 3
octaves) programmable music output.
The PVI displays 200 lines of video with
280 ns resolution.

Straight-Line
Communication Across
the Globe!

Imagine  telecommunications  from
Canada to India in a straight-ine —
through the solid mass of the earth. Such
a system is under study at the US Naval
Research Lab in Washington. The
technique is to use a collimated beam of
neutrinos directed at a receiver anywhere
on earth. The neutrinos can pass through
our planet without significant attenuation,
and the techniques of detection, collima-
tion and generation of the beams have
already been demonstrated in various
research labs.

unbianking of the cathode-ray tube is
controlled via an opto-coupler.

A square-wave generator of 1kMz is
built-in for probe adjustment and calibra-
tion of the Y-amplifier. When using a 10:1
probe, the displayed signal will be 4 cm
high at a sensitivity of 5mVpp/cm. This
and other Hameg scopes are available
from BCS Electronics Ltd., 980 Alness
St., Unit 35, Downsview, Ont. M3J 252,
They also supply Coline scope probes
and coax connectors.

Multi-Plane Matrix
Boards

Available with up to 10 planes of diversifi-
cation, “"Controlox” multi-plane matrix
plug boards feature a current rating of 5
amps. For further information contact
GEC (Canada) Ltd.,, 766 King Street
West, Toronto, Ontario M5V 1N7.
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Prmter for Radlo Shack
TRS 80

The Series 1100 Rotary Printer prints
2,200 characters per second. The SCi
Systems Inc. unit can print the King
James Version of the Bible in 22
minutes.

One of the major advantages of the
SCI Rotary Printer is its economy. The
Rotary Printer will not normally require
the service contract expense assoc-
iated with conventional printers. The
reliability of the Rotary Printer is
largely due to its simplicity. Estimated
life of the drive unit is in excess of 8
billion characters. (It is limited only by
the life of the motor's brushes.) Low
power consumption further enhances
its reliability.

The Rotary Printer is *“almost”
maintenance free. The replaceable
element is the print head. It will print at
least 25 million characters. When
replacement is required a new head
can be snapped into place in 10
seconds.

The printer which is 4 by 5 by 9
inches weighs only 3 pounds.

The rotary printer has only three
primary elements; the drive unit, the
print head, and the paper itself

A central shaft supports a code
wheel at the rear of the drive unit and
the print head at the front. The shaftis
belt driven by a small D.C. motor. A
single paper feed roller is driven from
the central shaft through a worm gear
arrangement. Thus, a single motor

directly drives all elements of the
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printer and synchronization is in-
herent.

The print head contains three
multiwire stylus assemblies. These are
mounted 120° apart on a plastic rotor
and are protected by amolded cover. A
slip ring dis is the rear structure of the
print head and is connected through
flexible etched cables to the styli
themselves. The cover phctograph
shows the contact bruches which
connect the print head to the drive
electronics.

Paper is inserted through the writing
platen and formed into a 120° arc by a
snap down top cover. [n operation the
drive roller pushes the paper through
the unit continuously. Centrifugal
force extends the stylus wires through
slots in the print head cover and into
contact with the platen and paper as
the head rotates.

The Rotary Printer uses mcderately
priced electrosensitive paper. The
base paper is coated with a black
pigment. A micro-thin layer of
aluminum is then vacuum deposited
on the surface. As the print styli move
across the paper, electrical pulses are
applied through them to the paper.
Each pulse removes the surface layer
and exposes the undercoating — thus
forming a black dot on the paper.
Characters are formed by closely
spaced combinations of dots. This
printing process is a non-impact one
which requires no chemicals. inks, or
toners. The printed record is perm-
anent and does not deteriorate with
time.

microf)

Dot-Matrix Printers

Motacrola Microsystems has announced
four new dot-matrix printers to comple-
ment its microcomputer development
systems. The line offers 80 and 132 col-
umn formats and 60, 120 and 180
characters per second, using bidirec-
tional and logic-seeking print heads. The
printars are mechanically identical to
Centronix products with the same model
numbers: 779, 781, 702, 703.

Personal Computing
Festival

The 1978 National Computer Confer-
ence, which will be held in the Anaheim
Convention Center, June 5-8, will include
a full-scale, three-day Personal Comput-
ing Festival in the nearby Disneyland
Hotel. The Festival will include paper,
panel and tutorial sessions; a contest for
microprocessor systems and applica-
tions; and a commercial exhibit of per-
sonal computing products and services.
For information write, National Computer
Conference, c/o AFIPS, 210 Summit
Avenue, Montvale, NJ 07465; 201/391-
9810C.

Array Processor

The first Array Processor offered by a
minicomputer manufacturer was recently
announced by Data General (Canada)
Limited. The Eclipse AP/130 combines a
powzrful central processor and a float-
ing-point array processor.

Array processing, digital signal pro-
cessing and transform processing all
invove rigorous, highly computational
mathematical operations on structured
data. The AP/130's array processor is an
integral high speed special-purpose
floating-point computing unit that can
perform the Fast Fourier Transform (FFT)
of a 1024-element complex number array
200 times faster than a modern scientific
minicomputer. Data Gereral (Canada)
Limited, 415 Horner Avenue, Toronto,
Ontario M8W 4W3.

First 12-Bit Monolithic
CMOS DAC

Claimed to be the industru's first true 12-
bit monolithic CMOS digital/analog con-
verter, the AD7541 has been introduced
by Analog Devices. In Canada contact
Tracan Electronics Corporation, 558
Champagne Drive, Downsview, Ontario,
M3d 2T9.




Amateur Experimenter Certificate

Here, in full, is a notice sent out by the
DoC inviting comment on the plans for
introducing an Amateur Experimenter
Certificate. This will be of interest to many
of ETlI's readers — anyone who is
interested in computers or radio. Note
you have send off your comments before
the end of May.

SCHEDULE
1. Section 46 of the General Radio Regulations, Part i1, is
amended by adding immediately after subsection (4) the
following subsection:
‘(4.1) The frequency bands and types of emission set
forth in Schedule VII may be used by a licensee

who is the holder of an Experimenter Amateur
Radio Operator's Certificate;

2. Section 49 of the said Regulations is amended by
deleting “or" at the end of paragraph (e) thereof by adding
the word “or” at the end of paragraph (f) thereof and by
adding thereto the following paragraph:
“(g) an Experimenter Amateur Radio
Certificate”;

Operator's

3. The said Regulations are amended by adding

immediately after section 97 the following heading and

section:

‘Experimenter Amateur Radio Operator's Certificate

97.1 The holder of an Experimenter Amateur Radio
Operator's Certificate may operate the radio
apparatus installed in a station performing an
Amateur Experimental Service in accordance with
the privileges specified in section 46;"

NEWS DIGE ST ™ —

4. The said Regulations are amended by adding
immediately after subsection 111(2) the following heading
and section:
“Experimenter Amateur Radio Operator's Certificate
111.1 Candidates for examination for an Experimenter
Amateur Radio Operator's Certificate shall be
required
(a) to answer, in awritten examination, questions on
(i) theory of communications, computing,
analog and digital transmissions, queuing
theory, packet radio, micro-processors,
error detection schemes and reliability;
(i) the installation, operation and main-
tenance of transmitters, receivers and
computing equipment, and
(iii) regulations under the Radio Act applicable
to the establishment and operation of
stations performing an Amateur Exper-
imental Service.

5. (1) Schedule Il of the said Regulations is revoked
and the following subsstituted therefor

(2} Schedule IV of the said Regulations is revoked and the following substituzed therefor

Frequency Bands

“"SCHEDULE il
Column | Column il Item
Item Frequency Bands Types of Emission 1 1.800
2 3.500
1 1.8000 - 2.000 MHz A1, A3, F3 3 7.000
2 3.500 - 3.725 MHz Al F1 4 4.000 -
3 3725 - 4.000 MHz A1 A3, F3 5 21.000
4 7.000 7.150 MHz Al F1 6 28.000
5 7.150 - 7 300 MHz A1, A3 F3 7 50.000
6 14.000 14.100 MHz Al F1 8 50.050
7 14100 - 14.350 MHz A1, A3 F3 9 51.000
8 21.000 21100 MHz A1, F1 10 144.000
9 21.000 - 21.450 MHz A1 A3 F3 1 144100
10 28.000 - 28.100 MHz Al F1 12 220.000
19 28.100 29.700 MHz A1, A3, F3 13 *420.000
12 50.000 - 50.050 MHz A1, 14 ‘1 215.000
13 50.050 51.000 MHz Al A2 A3, F1,F2 F3 15 2 300.000
14 51.000 - 54.000 MHz AQ. A1, A2, A3, A4, F1, F2 F3, F4 16 *3 300.000
15 144.000 144.100 MHz A1, 17 5 650.000
16 144.100 - 148.000 MHz AQ, A1, A2, A3, A4, F1, F2, F3, F4, 18 "10 000,000
17 220.000 225.000 MHz  "*Packet radio transmissions 19 24 000.000
18 *420,000 - 450.000 MHz AQ., A1, A2, A3, A4, A5, F1, F2, F3, F4, 20 24 050.000

19 '1215.000 - 1 300.000 MHz AQ, A1, A2, A3, A4, A5, F1, F2, F3, F4,
20 2 300.000 - 2 450.000 MHz A0, A1, A2, A3, A4, A5 F1, F2, F3, F4,
21 “3300.000 - 3 500.000 MHz AQ, A1, A2 A3, A4, A5, F1, F2, F3, F4,
22 5 650.000 - 5925.000 MHz AQ, A1, A2, A3, A4, A5 F1, F2 F3, Fa,
23 "10000.000 - 10 500.000 MHz A0, A1, A2, A3, A4, A5, F1, F2 F3, F4,
24 24 000.000 - 24 050.000 MHz AQ. A1, A2, A3, A4, A5 F1, F2 F3, F4,
25 °24 050.000 - 24 250.000 MHz A0, A1, A2, A3, A4, A5, F1, F2, F3, F4."
(3) The following Schedule is added immediately after Schedule Vi
“SCHEDULE Vil

Column | Column 1
Item Frequency Bands Types of Emission
i 144.000 144.100 MHz Al
2 144100 - 148.000 MHz AQ. A1, A2, A3, A4, F1, F2 F3, F4, PO, P1, P5, P9
3] 220.000 225.000 MHz °"Packet radio transmissions
4 *420.000 - 450.000 MHz A0, A1, A2, A3, A4, A5, F1, F2, F3, F4, F5, PO, P1, P2. P3, P4, P5, P9
5 1215000 - 1 300.000 MHz A0, A1, A2, A3. A4, A5, F1, F2, F3, F4, F5, PO, P1, P2, P3, P4, P5, P9.

[_ivingstone

"SCHEDULE Iv
Column il
Types of Emission

Column i

2.000 MHz A1,

4.000 MHz Al

7.300 MHz A1,

14.350 MHz A1,

21.450 MHz Al

29.700 MHz Al

50.050 MHz A1,

51.000 MHz A1, A2, A3 F1,F2 F3

54.000 MHz A0, A1, A2, A3, A4, F1, F2 F3, F4,
144,100 MHz Al
148.000 MHz AQ0, A1, A2 A3 A4, F1 F2 F3, F4
225000 MHz ‘*Packet radio transmissions
450.000 MHz A0, A1, A2, A3, A4, F1, F2, F3, F4,

1 300.000 MHz
2 450.000 MHz
3500000 MHz
5925.000 MHz
10 500.000 MHz
24 050.000 MHz
24 250.000 MHz

A0, A1, A2, A3, A4 F1, F2,F3, F4
AQ, A1, A2, A3, A4 F1, F2, F3, F4,
A0, A1, A2, A3, A4, F1, F2,F3 F4
AQ. A1, A2, A3, A4, F1, F2 F3, F4,
AQ, A1, A2, A3, A4, F1, F2, F3, F4
A0, A1. A2, A3, A4, F1, F2, F3, F4
AQ0, A1, A2, A3, A4, F1,F2 F3, F4,

** Packet Radio Transmission in the 220 MHz to 225 MHz

Band
This band should be used for any packet radio

transmission up to the maximum data rate that this band
can support, provided that individual packets of data do
not exceed 500 characters in length and the effective
radiated power does not exceed 15 watts. Any
transmission in this band should not produce out-of-band
interference.

1. Packet Radio Transmission: refers to a communica-
tions technique where packets of data are ‘broadcast’
over a communications channel which is shared by a
number of users.

. Packet of Data: consists of a header and a header parity
check word, followed by up to 400 characters (bytes) of
data and a data parity check word. A full packet of data
including overhead shall not exceed 500 characters
(bytes).

3. Packet length: refers to the amount of data and

overhead characters (bytes) that make up a given
packet.

]

PREVIOUS ETI PROJECT KITS

Electronics

SUITE 201-801 YORK MILLS RD.
ONTARIO M3B 1X7

RES. ADD 7% PST.
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DON MILLS,
NO COD'S. ONT.
MAIL ORDER ONLY.

) OVERLED KIT ETI 417........%$14.95
BUCKET BRIGADE BD KIT 4504.$40.00

MIXER FILTER BD KIT 450B.
IC + SOCKET.:w wio s s
GAS SENSOR KIT ETI 583...
CASE FOR ABOVE..:comacngsard 3u00
SENSOR + SOCKET SPEC.

MN3001

..3$15.00
..$25.00
..$40.00
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COMPONENT CATALOG $1.00 - REFUNDABLE WITH FIRST ORDER
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Department of Communications
Radio Act

Notice No. DGTR -001-78

——\EVWS DIGEST

The Department of Communications wishes to encourage Canadians

to become proficient in communications and computing technologies and,

in particular, in the organization of radio and computing equipment for

accomplishing resource sharing in man to machine and machine to machine

networks.

The Department therefore plans to introduce a new class of

amateur licence, called the Amateur Experimenter Certificate to further

the above-mentioned objective.

The attached schedule delineates the

proposed terms and conditions of this certificate

Comments on this proposal are invited from all interested

parties.

All communications should be addressed to the Director,

Operations Branch, 300 Slater Street, Ottawa, K1A 0C8, and should be

postmarked not later than 90 days from the date of this notice.

Comments received in response to this Notice will be made

available for public inspection, unless confidentiallity is specifically

requested, at the Department of Communications Libtrary, 300 Slater Street,

Ottawa, K1A 0C8, and at Regional Offices of the Department in Vancouver,

Winnipeg, Toronto, Montreal and Moncton.

Those wishing to respond to

such comments may do so in writing within a further 30-day period.

e
Dated at Ottawa this / d

day of /444~v<l978.

DArector General,
Telecommunication
Regulatory Service.

Multiplier Application
Guide

This guide shows many ideas on using
multipliers, dividers, squarers and
square rooters to solve analog problems
with simplicity and low cost. In addition to
over 30 applications, the book includes a
section on theory and bibliography.
Examples of applications are: increased
accuracy with multiplying DACS; audio
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power booster; bridge linearization;
automatic level control, flowmeter;
acoustic thermometer; and high-perfor-
mance rms-to-dc conversion circuit. The
book is authored by the Analog Devices'
engineering staff and edited by Caniel H.
Sheingold. For a free copy of the 40-page
Multiplierf Application Guide, please
contact Analeg Devices, Inc., PO Box
280, Norwood, MA 02062. USA.

New Capacitors

CGE "TE"” series epoxy-dipped solid
tantalum capacitors offer a wide range of
features and options. Such as: Operating
temperative of -55°C to -85°C; working
voltage of 3 VDC to 50 VDC; capacitance
range from 0.10 uF to 680 UF; case sizes
from 1 through 11; and tolerances from
-20% t0 -10%.

Available from: Canadian General
Electric Co. Limited, Electronic Compo-
nents, 189 Dufferin Street, Toronto,
Ontario M6K 1Y9.

JFET-Input Op-Amps

The internally compensated LF155 series
from Motorola incorporates matched
junction FET devices on the same sub-
strate as bipolar IC elements, producing
input characteristic enhancement of
more than an order of magnitude over
conventional amplifiers.

Extiemely low input bias and offset
currents combine with very high input
impedance, and characteristic low FET
noise levels, making the series especially
useful in sample and hold circuits, high
impedance buffers, fast D/A and A/D
converters, precision high speed integ-
rators, and wideband, low-noise, low-drift
applications.

The Longest Large-
Capacity Digital Radio
Route in the World

The first major contracts for large capac-
ity digital radio in Canada have been
awarded to Norhtern Telecom Canada
Limited by three western Canadian tele-
phone companies. The contracts cover a
1100-mile system running from the Man-
itoba-Ontario border to Calgary, Alberta.

When completed and in service in late
1979 the system will link up with another
in Ontario to form part of the longest large
capacity digital radio route in the world,
stretching 2,300 miles from Toronto to
Calgary and Edmonton. This route in turn
will be linked to the LD-4 high capacity
coaxial cable digital system that runs
between Toronto, Ottawa and Montreal.

The DRS-8 system, developed and
designed in Canada will use existing
microwave route facilities that include
buildings, towers and antennas. There
are 40 such locations over the route in the
prairies.

The system, being digital, can handle
voice or data traffic up to the equivalent of
1,344 telephone conversations simul-
taneously per radio channel. There are 11
operating radio channels in the frequen-
cy band.




LCD Digital Panel Meter

Texmate’s new liquid crystal display
DPM, model PM-35X, provides a 3%z digit
display with 2" character height. The
voltage range is from 3.5 to 7.5 VDC and
8.5t0 15 VDC, unregulated. There is also
a model to operate from 120 VAC. Input
voltage ranges are 200 mV, 2V, 20V, 200
V and 1200 VDC. It offers 8 programma-
ble function descriptors, providing multi-
meter capability. The price of the PM-35X
is $79.00 (Canadian) in single unit quan-
tities with delivery from stock. For a free
technical data sheet contact Metermas-
ter, 214 Dolomite Drive, Downsview
Ontario, M3J 2P8.

Errata/Project File
Project errata, addenda and notes will
in future appear in our new reference
section, Project File. This new item
starts this issue, on pages 68 and 69.

Project File is intended to provide
project support to readers building
projects published in the last year's
issues of ETI-Canada.

It includes a chart cross-referencing
all information published with respect
to each project.

LEADER TEST INSTRUMENTS

“PUT US TO THE TEST.” WRITE FOR OUR DETAILED CATALOG.

NEWS DIGEST

UW Datapac

The University of Waterloo's Honeywell
computer, on the third floor of the
mathematics and computer building, is
now hooked up to Bell Canada's Dataoac
computer network. This makes it possible
for anyone who knows how, to make use
of the Honeywell from any of seventy-two
Datapac-served cities in Canada. And
about as easily and cheaply as one could
work with it from a terminal in an office
anywhere else in the math building. “l am
sure it is going to have a very g-eat
impact,"” predicts Dr. Morven Gentleman,
computer science professor anc a
member of UW's computer communica-
tions network group. “"What it will mean is
that people who aren't even connected
with the university . . . people who may
live perhaps thousands of miles away

will use our computer when it is to
their advantage to do so. Say for instance
when there is some program or data in
our file system that would be helpful to
them; they now have easy and inexgen-
sive access to it." Another important fea-

SPEC FOR SPEC
LEADER DELIVERS THE BEST PRICES AVAILABLE

-8 ¥

.

& desed &

ture of the Datapac system, he feels, is
that it will be possible to use it as a form of
electronic mail.

“ltwon’t be at all like the post office, the
telephone or even Telex,” he says. “As a
user you'll have to work out a system for
exchanging messages with the other
party or parties but once you have estab-
lished a system you will be able to send
messages to others, or just callin and ask
if there are any messages for you. The
communication is almost instantaneous
and it won't be costly. This is something |
am personally very enthusiastic about.”

Miniature Matrix

The AMX-1010 matrix selector is a 100
station cross-bar programming pin
board. This miniature assembly is 1.4
inches square and has a 0.34 inch profile.
The pin sockets and the shouting pins
(ten supplied) are gold plated. The preci-
sion machined four-leaf pin sockets
assure positive retention of pins even at
high levels of shock and vibration. For
further information contact: Canadian
General Electric Company Limited, Elec-
tronic Components, 189 Duffering Street,
Toronto, Ont., M6K 1Y9.

i)
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If you haven’t already compared
LEADER’S wide range of functional
oscilloscopes, do so! The prices, specs
and warranty are better than what you
are probably looking for. Probes and
accessories included.

2056 SOUTH SERVICE RD
TRANS CANADA HWY
DORVAL, QUE. H9P 2N4
PHONE: (514) 683-6993
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OSCILLOSCOPE HM 307
Special offer
14day money

back guarantee

i A

-

HAMEG

]

-----------

Specifications

Vertical Amplifier Y

Frequency range O - 10MH/ (-3dB)
Risetime approx 35ns

Overshoot maximum 1%

Sensitivity 5mVpp/cm - 20Vpp/cm
Input attenuator with 12 positions
(1-2-5sequence)

Deflection factor accuracy * 5%

Input impedance 1MOhm //25pF
Input switchable. DC-AC GD

Max admissible input voltage 500V DC
Linearity error. max 2%

Timebase

Sweep range 0,2s/cm - 0,5us/cm,

with finecontrol 1.2,5 down to 0,2 us/cm
(18 positions with 1-2- 5 sequence)
Sweep accuracy * 5%

Triggering: int or ext , pos or neg ,
automatic or with adjustable level
Trigger frequency range 1Hz - 25MH ¢

Horizontal Amplifier X

Frequency range 3Hz - 1 MHz (-3dB)
Sensitivity approx. 0,75Vpp ‘cm

Input impedance approx 1 MOhm /25pF
Semiconductor Component Parts

6 IC, 3C transistors, 21 diodes,

5 silicon rectifiers

Cathode-ray tube 3RP1A with 7cm @
Built-ir square-wave generator 1kHz
for probe adjustment (0,2Vpp)
Electronic stabilization

for all supply voltages incl high votiage
Mains supply: 110,127, 220, 237V AC
Admiss:ble mains fluctuations

+10%, 5C - 60H2z

Power consumption approx 24 W
Weight aporox. 4 5kg

Case 212x 114 x 265mm, anthracite,
with handte and tilt stirrup.

Trigger threshold max. 3mm INCLUDES X1 PROBE
The HM 307 is characterized by modern ONLY
semiconductor circuitry. The new genera-
tion design from HAMEG is also
representative  of high performance 44 5
standards in spite moderate technical ®
expenses. It is ideally suited to the FOB
hnici th . . -
technician or the service engineer as its TORONTO

light weight and smali size allows it to be
taken anywhere.

We offer Facls... NOT
promises_. ..
Purclass the moclel
HM307 owea /4

President

Hameg Oscilloscopes, dual trace and stor-
age up to 50 MHz bandwidths are avail-

able. Write for details.

Oscilloscope Probe 100 wn; s

$41.95

PASSIVE MDL. sp 100
DUAL X1-X10

Mdl. No.P100 x10 Bwd. 100 MHz

Prices

$30.85

shown are subject to Ontario
Provincial Sales Taxes.

HAMEG DEALERSHIP
INQUIRIES INVITED

Represented in Canada by:

1.5 mtr. long ELECTRONICS
2P150 x10 Bwd. 150 MHz 2.0 mtr. long 36.50 B c S LIMITED
3P100 x10 Bwd.100MHz 3.0 mtr.long  42.10
2P250  x10 Bwd.250 MHz 15mtr.long  56.15 980 ALNESS STREET, UNIT 35
DP300 Detector probe up to 300 MHz 30.90 DOWMSV:E%)MG?LZBSF,ZB'GONTAR'O
HV 40 High voltage for DVM or scope 30KV 92.65

ETI CANADA — MAY 1978




Audio Today

IN ANY FIELD of endeavour based on
sophisticated technology it's very easy
to become so wrapped up in the
technology itself as to lose sight of
one's purpose, the end to which this
technology is directed. This s

especially true in a field such as audio-

which is not only in a state of rapid
evolution but is also heavily consumer
oriented. Thus we find hardware
promoted for applications which are,
at best, questionable, and at worst,
quite impossible. Thus, persons may
want to use graphic equalizers to
correct frequency response irregular-
ities caused by improper component
mating (e.g. impedance mismatch), or
simply bad design of a particular
component, such as a speaker, or
failure to deal with strong standing
waves in the listening room.

Or perhaps we attempt to add
“ambience” or equalization in a
misguided effort to restore proper
balance, without having the slightest
idea of what the “proper” balance is.
We want to obtain a reproduction
which is “accurate”, whatever that's
supposed to mean, and faithful to the
original, even though the original may
never have existed, that is, the
performance was created on the
recording.

Now it is not my intention to knock
progress. On the contrary; so many
advances over the vyears have
produced the capability of recording
and broadcasting with a degree of
fidelity inconceiveable not too many
years ago. But much of this technology
is wasted if we forget basics and lose
sight of our aims. This may be why it's
taken 70 vyears for American and
Canadian pressers to figure out how to
put the centre hole in the centre of the
record, and London has forgotten how.

10

Developments in audio reviewed by Wally Parsons

LISTENING

In these pages “Audio” is presumed
to refer to those areas of sound
reproduction which aim at a high level
of performance quality. In establishing
performance criteria attention must
first be paid to the type of programme
material to be reproduced most of the
time. The classical music concert goer
is especially likely to be a purist. His
reference standard is live music, heard
with some frequency. This might give
the impression of being a pretty tough
act to follow, yet this is the audiophile
most likely to be fooled into accepting
reproduction which deviates grossiy
from his intended ideal. The reason is
quite simple; human memory seems to
be quite unreliable where sensory
information is invoived. If you go to a
concert it's usually in the evening.
Chances are you won't be operating
your sound system before the next
day, at least at concert hall levels. By
that time your memory of last night's
performance will have become less
clear and unless your system has some
gross obvious faults, it will sound
pretty good. If the iow bass is missing,
your mind fills it in, or if a voice is
projected a little too forward, your
mind pushes it back. And then, if you
can only get Gallery seats and a
recording was made with an up front
perspective you no longer have a
reasonable reference. This points to a
need for considerable listening
experience and helps explain the
difficulty of becoming a first rate sound
man at an early age.

Then too, it's so easy to be
impressed by the extremely wide stage
reproduced by two speakers and
forget that at the live performance the
stage angle was so much narrower that

if you closed your eyes you really
wouldn't know the exact location of the
oboe and the trumpet. As for front to
back depth, there really isn't much of
that either.

Remember that speaker which
reproduced such silky smooth string
tones? Surprise: massed strings often
have an edge to them which verges on
the wiry. And why not; sound is
produced by drawing a bow across
stretched wire. And many a great
speaker has been criticized because
cellos and basses have a resonant and
woody quality often attributed to
cabinet resonance. Well, it's resonance
all right, the resonance of the belly of
the instrument. Tympani really do
sound hollow and a concert bass drum
really is boomy. A good speaker does
not reproduce its sound as a “Wump”.

PRODUCTION

The collector of predominantly rock
music is in a different position. The
technical key to such production is the
multi-channel recording chain, which,
when used creatively, permits sonic
effects which are quite impossible to
produce by any other means, but
which all too often makes possible the
production of tracks by musically
illiterate duliards who wouldn't be able
to play the same tune together using
conventional means. Unfortunately
they are often put together by
producers and engineers of similar
mentality, who frequently exercise
their toys on real music. With good
material, engineered with taste,
imagination, and good judgement, the
result can often be magnificent.
Obviously, the legitimate aim in
reproduction is to realize the sonic
image heard by the producer. In other
words, to achieve what he wanted the
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listener to hear. The catch is, that you
don’'t know what he wanted you to
hear. So you may not be able to
achieve it without duplicating the exact
conditions which existed during the
final mixdown. However, taste and
judgement often prove to be a good
guide here.

Where it becomes a little sticky is in
the realm of more traditional popular
music and some jazz forms in which
these techniques have been used. Here
we have at least the possibility of
finding a live performance for
comparison. With multi-track what we
usually end up with is two channel
monophonic sound which has been
highly processed to produce an
artificial stereo image. How successful
these efforts are may be judged by the
increasing number of equalizers,
noise-reduction units, time delay
devices and other signal processors
commercially marketed and the
demand for construction articles by
readers of ETI.

AN ART

I've long felt that most of the art
produced in any time to be worthless
and is generally forgotten with time.
Perhaps in the area of music recording
we must view software engineering
from the same point of view. Like the
discriminating music lover, then, we
must establish clear values in our own
minds as to what we are trying to
accomplish, and evaluate new devel-
opments, equipment and concepts
from this point of view.

I expect to get back to more specific
aspects of thistheme fromtime totime,
but in the meantime, consider the
virtue of the word "why".

PRODUCTS AND
DEVELOPMENTS

Basically there is little difference
between the shape of the groove cut on
the early Berliner disc and that of a
modern stereo LP. Both are cut with a
modified V-groove with some roun-
ding at the bottom, and with each
modulation occurs on both groove
walls. The only real differences have
been in dimensions, included angle,
and modulation angles.

Playback styli, too, have evolved
from steel ploughs to precision
instruments as more was learned
about the dynamic relationship
between stylus and groove wall.
Generally, though, styli have been
conically shaped with the tip ground to
a spherical arc, and later an elliptical
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cross-section with bi-radial tip. This
latter was developed mainly toimprove
the stylus’ ability to trace high
frequency modulations in the stereo
groove. But even this proved in-
adequate to handle the very high
frequencias (up to 45 kHz) involved in
CD-4 recordings. Consequently other
shapes ware developed most notably
the complex Shibata and other types.
With luck, most of the various four-
channel systems will hibernate for
awhile, while we figure out what we
really want to do with all these
channels, but in the meantime some of
the things learned have spun off and
been applied to conventional two-
channel stereo recording and play-
back.

QUADRAHEDRAL

One of these was Stanton’s “Quadra-
hedral™" stylus configuration,
basically a stylus of elliptical cross-
section with a very wide ratio of lateral
to transverse dimension. Now, ordinar-
ily this would result in a very small
contact area and a consequently high
unit contact pressure when used at any
realistic tracking force. However, by
forming the stylus into a hyperbolic
shape, when viewed from the front, a
larger area is placed in contact with the
groove walls. The result is low unit
pressure, and because this extended
contact is along the vertical
reduced tip mass developed for CD-4
means smoother more extended high

Audio Today

frequency response, with better
tracing at high frequencies, aided by
the improved groove wall contact.

In optimizing for CD-4 performance
some sacrifice was made in tracing
ability and transient response when
playing stereo discs, with the result
that Stanton’s 780/4 DQ pickup lacked
the presence and impact which
characterized the 681 series. Even so,
the new stylus shape combined with a
redesigned pole structure in the
pickup body did produce a certain
smoothness and cleanness.

An outgrowth of this experience is
the “Stereohedron™ stylus similar to
the CD-4 unit but optimized for stereo
use and available in the 681 EEE/S and
the new Caliibration Standard 881S.
I've had the opportunity to use the
EEE/S version for several months, and
it seems to be an effective and
worthwhile development which, if not
in its present form, at least in some
other variant, is likely to become as
commonplace as the eiliptical tip is
now. So far | haven't found anything
which it will not trace including some
pretty heavily equalized sibilants.
Probably because of the different
mating surface involved, recordings
which showed signs of damage due to
mistracking on previous plays either
were cleaned up, or the noise

component seemed to dissociate itself
from the signal, thus reducing its
obtrusiveness. The same is true of
surface imperfections which appear as
separate signals.

The effect is
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something like noises which may come
from an audience, one is aware of
them, but they can be tuned out. Bright
instruments like brasses and cymbals
sound bright, yet there is no artificial
effect added. Stereo imaging is wide,
and solid, with a lovely but not
exaggerated presence on voices and
solo instruments, and a clean
separation of individual voices on
choral music.

Now for the kicker. Stanton advises
that the assembly be used only in the
681 EEE body. Well, I've got news; I'm
using itin boththe older 681 EE and the
780 Bodies. in the latter it performs to
spec, although it requires a load of 27k
and 100pF capacitance, while with the
former it provided a significant
upgrading in performance, and in both
cases at considerably less cost than a
complete 681 EEES. The different
loading requirements are due to the
different inductances used in each
body. Now, Stanton has always
designed their pickups for operation
into a much lower capacitive load than
most other manufacturers, using
higher inductance coils to achieve
reasonable output. This may account
for the variable reports on perform-

'

Contact area

Cross-section

Contact area

Elliptical and spherical styli.
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Contact area

ance. They tend to be a little tricky to
instali, and one would be well advised
to use very low capacitance cables
even if it means adding lump
capacitance to bring it up to the
specified value.

On the other hand, none of the
products exhibit the excessive compli-
ance which has become a fashionable
design characteristic in recent years,
so they can be used in arms of
moderate mass.

MOVING MAGNET

The 8818 represents a return to the
moving magnet system, unlike Stan-
ton's other products which use a
moving iron principle. Therefore, its
stylus cannot be used in the other
bodies. They claim to have achieved a
lower effective tip mass by using avery
high energy magnet material and
reducing its mass.

If you're using one of the earlier
Stanton models this is a good way to
upgrade. If not, but have considered
using a professional pickup, the 681
EEE/S or the 881S would be worth
considering. And incidentally, because
of the close relationship between the

Diagrams of stylus types.

/Spherical

Elliptical

Contact area

T~

Stylus Stylus

Groove wall Groove wall v

Contact area
Contact area

companies many of the Stanton and
Pickering styli and bodies are inter-
changeable. Thus, the Pickering
4500Q appears similar to the Stanton
780/4DQ, while XSV/3000 claims the
same magnet system and stylus as the
Stanton 881S. I'm not suggesting that
you purposely mix and match bodies
and styli, but if you already nave the
body, you might want to give it a new
pointy head.

Stanton is distributed - by Tri-Tel
Associates, 105 Sparks Ave., Willow-
dale, Ont. M2H-2S5.

NOTED IN PASSING

PRO SOUND, 13717 S. Normandie
Ave, Gardena CA., USA has a
LOUDSPEAKER PHASE AND IMPED-
ANCE TESTER, which is said to allow
experimentation with varied amplifier-
speaker combinations without risk of
amplifier damage.

NATIONAL SEMICONDUCTOR has
introduced the LM391 audio power
drive [C for use in 10 to 75 watt
amplifiers. Distortion claims are 10
times lower than earlier drivers and
slew rate is said to be 20 V/us. As
soon as | get the data sheets I'll have
more to say about this device.

Contact area

/

Cross-section

Contact area

CD-4 derived stylus (typical).
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Audio Today Letters

Audio developments reviewed by ETI's Contributing Audio Editor Wally

Parsons

Audio Today is ETI’s new regular section dealing with news and views
on topics ranging from loudspeaker design to audio circuits, from
auditory perception to concerthall acoustics, fram microphone
technigues to designing domestic listening rooms.

If you want to express your views or report on news write to Audio
Today, ETI Magazine, Unit Six, 25 Overlea Blvd, Toronto, Ont. M4H 1B1.

Parts Problems

I am a monthly reader of your
magazine and find great interest in
them being an electronics technician.
Recently | have been seriously
considering building one of your many
fine projects found in your magazine
but | have found a problem. | am not
able to locate one of your parts needed
to complete this project. ! was hoping
you might be able to assist me.

A.J., Yarmouth Co., N.S.

This might be a good point to
mention the subject of distributors’
catalogues. In general, they provide an
excellent source of information as to
availability of parts and in many cases
are extensive enough to include fairly
comprehensive technical data. Fre-
quently | refer to Electrosonic and |
realize that Electrosonic needs a free
plug from me about as much as Eaton’s
does but as it happens their catalogue
is one of the most comprehensive
available both in terms of the variety
and quantity of components shown
and in the amount of technical data
included. Electrosonic charges $10 for
their catalogue; in my opinion itis $10
well spent if only for the technical
information. Other suppliers may or
may notcharge for their catalogue. ET/
published a comprehensive survey of
distributors’ catalogues last summer
andwe’re in the process of assembling
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material for another such article in the
near future. Readers seriously inter-
ested in constructing ETI projects are
urged to try to obtain such catalogues
an even it money has to be spent for
them, it will be money well sgent.

! suggest also contacting other
suppliers who have advertised availa-
bility of parts for several of ETI
projects. And if any other suppliers
wish to make available parts for ETI/
projects just drop us a line on your
letterhead and we’'ll be quite glad to
offer whatever co-operation we can.

Light Organs

Please send to me all the information
you have on 5 channel colour organs.

B.F.H., Britt, Ontario

A complete answer to such a
question would really require volumes
and volumes of information. This,
coupled with the brevity of your letter
and a lack of knowledge as to your
degree of expertise makes it very
difficult to determine just how much
informatian and explanation to supply,
but we'll give it a try anyway.

- Basically, a colour organ is an
elaborate light dimmer. Now, light
dimmers ordinarily use thyristors in
appropriate circuits to control the
portion of the AC cycle which is used
to power a lamp. In colour organ
application the thyristor is controlled

Audio Today Lefters

by the audio signal in one or more of
several ways. In general, the signal is
usually divided up into a variety of
band-passes, three is the usual
minimum, sometimes five, even more.
The signal is then rectified and the
rectified signal becomes the control
voltage for the thyristor. Of course,
band-pass need not be the only means
of ditferentiating the characteristics of
each channel. For example, we could
base the control voltage on a phase
relationship between two stereo
channels. We could have a circuit
which would respond logarithmically
or in some other non-linear fashion,
butingeneral the principle remains the
same: The audio signal is rectified with
the appropriate characteristics and
this is used to control the light intensity
from several channels. Ordinarily,
each channel has a light of a different
colour or it may even be used to
operate a strobe.

At this point perhaps it would be best
to recommend several books to you. At
the beginning level, | might suggest
Sams Publication THE ABC'S OF
SILICON CONTROLLED RECTIFI-
ERS, Sam’s number 20124. Also, from
RCA. THE THYRISTOR AND RECTI-
FIER MANUAL No. TRM445; the RCA
SILICON CONTROLLED RECTIFIER
EXPERIMENTERS' MANUAL No.
KM71. On a more advanced level, RCA
has a SOLID STATEPOWERCIRCUIT
DESIGNERS’ MANUAL No. SP52.
Now these generally will not cover
colour organs as such butthey will give
some information of thyristors and you
can take it from there.

Watts

In your December issue of ETI you
described the construction of a 50W
per side amplifier.

| am interested in building this
amplifier, however, | would like to clear
up a few points. What is 1) input
sensitivity, 2) frequency response, 3)
signal to noise ratio, 4) output
impedance.

G.V., Toronto, Ontario

Input sensitivity will depend on the
impedance of the speaker being used
but as indicated in the text the voltage
gain is 30. The output voltage for 50W
to the speakers, across 8 ohms will be
20 volts, and across 4 ohms 14 volts.
The input voltage then for 50W into 8
ohm speakers will be 0.66 V and for 4
ohm about 0.5 V.

Frequency response atthetop end is
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limited primarily by the compensating
capacitor and would limit response to
about 40 kHz. At the bottom end it is
limited by the coupling capacitortothe
speaker. The smaller the capacitor the
higher the cutoff frequency and the
cutoff frequency may be calculated by
means of the formula: X¢c + 2 FC,
where Xc is the capacitor’s reactance
in ohms, F is frequency in Hz, and C is
capacitance in farads. Response will
be down 3dB at the frequency at which
Xc + the impedance of the loud-
Speaker.

Similarly, outputimpedance will also
be largely dependent on the capacitor.
| presume that you are concerned
largely with the damping factors at low
frequencies and with this type of
circuit then the output impedance is
essentially the reactance of the
capacitor at the frequency in question.

The signal to noise ratio is largely
dependant on component quality. On
an amplifier of this type the signal to

noise ratio should be at least 80dB
below full output, more than adequate
for most applications.

More Watts

| am writing to find out if you would
have a diagram on how to build a (100-
150W) power amp for a guitar amp to
be hooked up between the preamp and
the cabinet or if you have any
knowledge of where | could get one.
This would be much appreciated.

D.S., Gananoque, Ontario

An excellent amplifier in the 100W
range appears in Canadian Projects
No. 1, which is available from ETI. (See
also the note on this project last issue.)
If you're using it as a power amp for a
guitar you might also look into the
possibility of using power modules
such as the RCA HC2000 or pertaps
one of the very high power ILP types

Audio Today Letters

which have been advertised in earlier
issues of ETI. They are capable of
power outputs in excess of 100W and
in the case of one of the ILP’s, 240W
into a 4 ohm load. Also the RCA
POWER CIRCUIT DESIGNERS’ MAN-
UAL referred to earlier has fairly
comprehensive notes on the applica-
tions of the HC2000 and HC2500. In
addition, Motorola has an application
note AN485 for a series of amplifiers of
various power ratings up to 100W. This
design is not the most recent but has
demonstrated a high degree of
reliability over the years and is
particularly notable for effective load
fault protection circuitry. It's available
from Motorola Semiconductor pro-
ducts, 490 Norfinch Drive, Toronto.

If you're not planning to use this for a:
bass guitar | think that 100W should be
plenty of power, especially in view of
the fact that most speakers used in
such applications are pretty efficient
anyway.

equalization, etc.

Ulirasonic Switch

This two-board project (fransmitter and receiver) can be used in a
wide range of applications from doorbells to data transmission.

Phone Bell Bxdender

Place a pick-up coil near your telephone (or other bell) and this
project will sense the electromagnetic disturbance when the bell
rings and sound an alam in a remote place.

What 1o Look for in
June’s ETI:

Real-Time Audio Analyser

Use your scope to display the content of an audio waveform as a
bar-graph, amplitude vs. frequency. Use for setting up room

14
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HI-FI MAGNETO-DYNAMIC PICK-UP
CARTRIDGES SUPER-M MARK Il — FEATURES
Super-M magneto-dynamic pick-up cartridges with
diamond stylus, for brilliant high-fidelity
reproduction. Remarkable characteristics due to
application of a very small magnet of high energy
Super-M magnet steel. High compliance, low
dynamic mass, perfect resonance damping, and
extremely low frequency intermodulation distor-
tion. High sensitivity and excellent, smooth
response over a wide frequency range. 2" Retma
mounting distance for use with pick-up arms
provided with universal shell. Convenient
transparent hinged needle protector.

ADDITIONAL FEATURES FOR GP 422

Special shaped "S.S.T." (Super Sonic Tracking— tri-radial stylus,
suitable for all types of quadraphonic records

Extended frequency spectrum, well over 50 kHz, for discrete
quadraphonic systems such as CD-4

“8.5.7." stylus, finlshed to high precision and positioned with high
accuracy, for perfect tracking of record grooves with high
frequencies such as CD-4 system

Application of special shaped “S.S.T. stylus substantlally reduces
tracking distortion at low stylus forces and record wear
important improvement in reproduction of stereo records

TECHNICAL DATA
Frequency response (Hz)

Sensitivity (mV/cm/sec) at
1 kHz 1.3

Output asymmetry at 1 kHz <2 dB
Channel separation at 1 kHz >29 dB

Frequency intermodulation
distortion (at recommended
stylus force)

Stylus tip (diamond)

Stylus shaft material
Stylus mass (mg) 0.2
Stylus force (gf)

Recommended stylus force

(gf) 2

Compliance (mm/N)

static — lateral >32
— vertical >17

dynamic — lateral >20
— vertical >16

Recomm. load impedance

(kS2) 247

GP400 Il
20-20,000
+2d8B

<0.9%
spher. 15um

stainiess steel

1.5—3

GP401 11
20-20,000
+2d8

1.3
<2dB
>29dB

<0.8%
ell. 7 x 18um

stainless steel
0.2
1.5—25

1.7
>32
>17
>20
>16

247

GP41211
20-25,000
+2d8

1.5
<1dB
>30dB

<0.7%
ell. 7 x 18um

titanium
0.1
0.75—1.5

1.2
>40
>30
>30
>20

=47

-

GPa22 11
20-50,000
20-20,000
+2d8B

1.1
<1dB
>30dB

<0.6%
SST.7x18x25
um

(no shaft)

0.035

0.75—1.5

1.2
>40
>30
>30
>20

247 (stereo)

Service Branches from coast to coast: Halifax: 902-429-0260 — Quebec City: 418-681-4639 — Montreal: 514-342-2043 —

Ottawa: 613-829-9295 — Toronto, West: 416-781-5201 — Toronto, Central: 416-489-2022 — Toronto, East: 416-438-9822 —
Hamilton: 416-547-4914 — London: 519-686-9671 — Sudbury: 705-560-4866 — Winnipeg: 204-774-1931 —Regina: 306-543-0446 —
Saskatoon: 306-244-2299 — Calgary: 403-243-7737 — Edmonton: 403-452-8491 — Vancauver: 504-434-6647.

@ ServiceServiceService PHILIPS
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If you think you can’t learn
TV and audio servicing at home, | say,

Maybe you don’t believe that we
can actually teach you to service
TV and audio equipment by mail.
Yet here at NRI, we’re doing it
every day. Helping people to
bigger and brighter futures. Let
me tell you why the NRI way
works so well...and challenge
you to put us to the test.

One of the secrets of the success of this
school is the fact that its founder, J.E. Smith,
was a teacher. So, when he originated his
first course in radio over 60 years ago, it
was carefully designed with training in mind.
And that principle has guided us ever since.
In every technical course we offer. Today,
every aspect of our courses in TV and audio
servicing are studenit-oriented to make learning
as fast and as easy as possible.

Exclusive Training Methods

Right off, that means that you get far more
than book learning. NRI gives you practical,
hands-on experience as you progress. In our Mas-
ter Course in TV and audio servicing, you actually
construct a 25-inch diagonal solid state color TV.
You start right with the basic parts and as you
build it, you introduce and correct typical servic-
ing problems, ending up with a complete unit,
ready to use. That way, you get the actual bench
time and intimate knowledge you need to handle
real servicing problems. And before that, you even
assemble some of your own electronic test instru-
ments so you not only know how to use them, but
how they work. That kind of training sticks with
you... gives you extra confidence.

And Mr. Smith taught us something else,
too. Not to go too fast. So, our courses have what
we call “bite-size” lessons. That's another way of
saying that they're easy to digest. Big enough to
cover a specific subject thoroughly, but not so
much that it'll overwhelm you. Written clearly,
without a lot of gobbledygook. And we keep in
mind that you're learning at home, so you take
our lessons at your own pace. That way, you can
learn in your spare time without interfering with
your present job or eating up too much of your
family life. Of course, if you want to move ahead
faster, we're behind you all the way. The point is,
it's your choice.

Professional Instructor/Engineers
One of the ways we back you up is with a
fully-qualified staff of professional instructor/en-
gineers. They're there to help you when you have a
problem with any aspect of your studies. .. lessons,
theory, bench training. And because most of them

“B ALONEY!” .

John E Thompson, NRI President

actually helped plan your lessons and designed
your equipment, you'll get answers right from the
horse’s mouth, answers that are clear and to the
point.

I might add that these are not a bunch of
ivory-tower professor types. In between checking
your lessons and giving you personal help, they're
busy keeping up with the state of the art, designing
new equipment and revising lessons to get you
ready to handle even the latest equipment. As a
case in point, take the audio equipment we added
to our course recently. Not just stereo, but fozr-
channel. Maybe a little exotic, but when a servic-
ing problem like this hits your bench, you're ready
for it. It's the kind of thinking and planning ahead
our founder would have liked.

I Dare You To Do It

Now you might think I'm bragging a little
too much on hew good NRI is, and maybe I am.
I'm mighty proud of our accomplishments. But
the proof of the pudding is in the eating...how
our training works in preparing people for actual.
jobs. So I'm inviting you to ask the only people
who can give you a totally objective answer, profes-
sional TV and audio technicians. And here's my
bet. Just look in your yellow pages for a couple of
TV repair shops, ask to speak with anyone who
actually does the repair work, and ask him what he
thinks of NRI. I'll bet he says, “Do it!"

I'm net really sticking my neck out, because
I know something you may not. Almost half the TV
servicemen working out there have taken home-
study courses. And among them, it's NRI more
than three to one! Ask the pros on the firing line
and three to one they'll recommend NRI to you as
their first choice. I'll be happy to send you a copy
of the national survey that proves it.

Why do the pros like us? Because NRI works.
You take it at home so you don’t have to go to
classes. You take it in your spare time, so you can
hold down your job while you get ready far your
step forward. And you take it easy, because our

bite-size lessons make it easier, let you set
your own pace.

Equipment Designed
for Learning

And to top it off, NRI's equipment is
exclusive. We design most of our own, so
it's not somebody else’s hobby kit or a
stripped-down and mostly assembled com-
mercial unit. It's designed so you really
learn as you build, designed to give you
lots of honest bench time, designed to give
you the satisfaction of finishing up with
a fully operable, top-quality unit that's
comparable to any commercial set on the
market. But you built it...you learned
something on it! That's J.E. Smith’s
philosophy again.
It all boils down to the fact that we've aimed
our training at a very practical goal ... giving you
the skills you need to move ahead in a rewarding
career. Or even to have your own full- or part-time
business.

Send for Free Catalog,
No Salesman Will Call

There’s lots more to tell about NRI training
in TV and audio servicing and other courses, but
not much space left to do it. So I'm inviting you to
send for our free catalog of electronics courses. It
contains a complete description of every course,
including each lesson, training kits, and experi-
ments. Full color photos show you exactly what
your course will include in the way of test instru-
ments, electronic components, and major kits like
the 4-channel audio center and color TV,

No salesman will call on you, either. We
don’t work that way, never have. Our catalog
shows you what we have to offer you, what we
can do for you. Look it over, then think about it
and make your own decision without outside
pressure. J.E. Smith always felt that his best stu-
dents were the self-motivated ones.

I can only add this. With over 60 successful
years and more than a million students behind us,
we must be doing something right. Just ask any-
body we've helped along the way. So get started on
your future. Send the postage-paid card and check
the course that interests you. If it has already been
removed, write me and I'll personally see that your
catalog gets rushed to you. And thanks for listen-
ing to me.

John E Thompson, President
NRI Schools
|/ ' McGraw-Hill Center for
il

Continuing Education
i-‘} 330 Progress Avenue
[ ]

Scarborough, Ontario MIP 2Z5
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Choose from R The world’s
=

a variety of largest selection
exciting new kits of quality

for spring g electronic kits.
kitbuilding fun. ¥ %ﬁ, = = Plus dozens
Nearly 400 Kits in all o Zal LTS\ of Heath-

to help you get the > . recommended

name-brand
products too!

most from your
electronic dollar!

Self-Instruction =]
Courses
In Eiectronics

L®

Low-Cost Straight Line/
White Line Chart Recording
Depth Sounder

l S mareies

29993 eeg -
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Professional-Quality
Auto Engine Analyzer

Budget-Priced
Digital Alarm
Clock

Unique Electronic

Professional-Quality BlaltaliScale

' Deluxe Coin-Tracking

Metal Locator Personai Computing Systems

Learn about the fascinating and rewarding ;
hobby of electronic kitbuilding. Experience FREE CATALO %BRY
the satisfaction of owning a top-performing,
high-quality electronic product that you
built with your own hands.

Our easy-to-understand assembly manuals I
are your kitbuilding “partner” from start to I

[_ weatn | Heath Company, Dept. EU 578

Schlumberger Mississauga, Ont. L4X 2R7

Please send me my FREE Heathkit Catalog.
| am not on your mailing list.

finish. Large, clear illustrations and step-
by-step instructions lead you to successful
completion and the thrill of “turn-on”. lt’s

easy, it’s fun, and it’s personally satisfying. city_______________ _Prov.
Send for your FREE catalog today!gl
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ETI Project

White Line Follower

This toy car will follow a track around — but there’s always the danger of

spinning off!

THE IDEA OF A SLOT CAR that
doesn’t need a slot is not new —in fact,
sophisticated systems based on
inductive loops have been used in large
factories for some years. This project is
at the other end of the complexity
scale, and uses a simple light/photocell
combination to follow a white line. The
electronics involved make up a simple
feedback control system — as soon as
one photocell sees more light than the
other, the differential amplifier applies a
correcting voltage to the steering
servomotor and so the model steers
itself back on to the line.

We are not sure whether to class
this project as a toy or as a serious
experimental project. Certainly, the basic
project makes a great toy, but there is
tremendous scope for experimenting
and ‘tuning’ the control circuitry. Like
all control systems, this one displays a
characteristic called ‘damping’ — if the
system is overdamped, the car will steer
sluggishly and will have difficulty
following anything except the smoothest
curves, If the control circuitry is under-
damped, the car will oscillate from side
to side on curves — this may also be set
off by small deviations on the straights.

The ideal situation is to have a
‘critically damped’ system, which has
just the right combination of character-
istics to respond quickly on curves
without oversteering. This can be

24

achieved by theoretical analysis, using
techniques like Nyquist’s Criterion, but
it's more fun to tune by trial and error.
The damping is a factor of the photocell
spacing, the amplifier gain and the
servomotor characteristics.

You can have a lot of fun racing
these cars, especially since there is quite
a bit of scope for tinkering and tuning
them. The layout of your race track
should include both smooth and tight
curves — you may have problems with
figure-8 s that cross at anything but
right angles.

CONSTRUCTION

Construction of the mechanical side we
must leave to the individual reader. The
car we used was purchased from Wool-
worth’s and already had steerable front
wheels, which saved a lot of work in
designing and building, although for the
enthusiast a plastic kit would be a good
start.

The motor for the steering should
operate on 1.5V reliably and has to be
geared down. The motor we used had
an internal 15:1 gearbox and the steering

ETI CANADA — MAY 1978




White Line Follower

e

b

arms were driven by a piece of fishing
line wrapped around the shaft (see
photo). This is only one possible
method — we leave the final choice tq
you.

The sensors should be mounted in
front of the wheels and should move
with them so that when the wheels turn 3
to the right, the sensor also moves to s
the right and vice versa.

The LDRs were housed in short
lengths {about 10 mm} of cardboard
tube to act as a shield and were spaced
about 15 mm apart {we used a 12 mm
wide line) with the bulb mounted
between them.

Electrically the components can be
built onto the PC board described which
can be mounted somewhere in the car.
We used separate batteries for the
electronics and ran the bulb off the
main batteries, to keep the electronics
supply more constant.

EXPERIMENTING

Using different motors/gear ratios some
changes to the electronics will probably
be found necessary. These would mainly
involve C1, R1 and R10. Increasing R10
or reducing R1 increases the DC gain,
while increasing C1 increases the Underneath view of the photo resistors and the light bulb.
dynamic damping to reduce overshoot.

Track width may also be experimented

with as well as LDR spacing.
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ETI Project
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Fig. 1. The circuit diagram of the electronics.
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Fig. 2. Component overlay. Photo showing the mechanical side of the project.
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oy — White Line Follower
= HOW IT WORKS ==

The sensor used to look for the white line
is a pair of light dependent resistors (LDRs)
which are aimed at either side of the line
so that each sees half white half dark. The
line is illuminated by a bulb to ensure
that the LDRs have a relatively low
resistance. If the caris moved off the centre
line one LDR will see more ‘white’ and its
resistance will fall. The two LDRs are
connected in series across the supply
voltage and so the voltage at the junction
will vary as the car moves in relation to
the line.

This voltage is compared with that set
on RV1 by QI and Q2, the error signal

PA RTS LIST driving the servo motor in the correct

direction to try to eliminate the error.

Negative feedback is provided by R10

RESISTORS all %W, 5% SEMICONDUCTORS to reduce the ‘open loop gain’, and dynamic

Rl =% 5am 220k Q1,2 ... .MPS6515 feedback is provided by C1 which is used

23'354.6' Act ?Zk 83 ----- 511,\:3396?315 to reduce overshoot.

R78 .. . . 2k2 as IN3905 | Wher,l de51gnmg the r;]lechamca.l md_e. of

Re 10R as ... T1P30C the car’s steering mechanism, provision

R10. . ... 470k Q7 . .... TIP29C should bg ]:na:e to somehow move t.he

LIGHT DEPENDENT RESISTORS MISCELLANEOUS Zzgﬁfgn;‘;e Zﬁf&?ﬁ&:ﬁek 1 GHEES
LDR1,2 . . Philips 8-731-03 PC Board ETI 245 Th - d in the |

or similar 3V bulb e m(?tor use: ("11) t te gz%t)otyp;was

*servo motor and gears an expensive one (abou with an

P%1;/E1NT'OME;?;ST . toy car internal 15:1 gearbox. While a motor of

ol ot rim 2 pole toggie switch this quality is probably not justified a

CAPACITORS *see text reasonably good motor and reduction gear

*Cl. 4y ae 330n polyester is necessary, as the cheap (50c) motor we

€23 . ... 104 10V electrolytic tried didn’t seem to like starting on 1.5 V.

= — ==

INJECTORAD:

=" gie. u.3. PAT. OFF.

Printed Circuit Board materials for
the Hobbyist and Technician. E I I [< I I S

FREQUENCY SHIFTER

[CD _ ETI 486 IS THE IDEAL SOLUTION TO
e ol FEEDBACK PRCBLEMS IN PA SYSTEMS
o o WHETHER IT'S FOR MUSIC OR SPEECH
i B e COMPLETE KIT $55.00
o CASE,SWITCH,JACKS + HDWRE.$15.00
e ETI 581 POWER SUPPLY $18.00
o—O | T T, ADD ON F.M. TUNER
H,‘z_‘ﬁj‘t ETI 713 F.M. TUNER BOARD FEATURES
o S PgBT AFC,MUTE DEFEAT,MONO/STEREO WITH
00 bt STEREO LED. IT HAS PROVISIONS TO
o—a0 ADD A CARRIER STRENGTH,TUNING AND
0 FREQUENCY METER AS WELL AS ROTARY
ciRcalr BOARRS POTENTIOMETER TUNING-NOT INCLUDED

COMPLETE KIT... 0vveuv.ser...$75.00

ittt I'Vlhgsfbne

wiage | Linostene,

llllllllll SUITE 201-801 YORK MILLS RD.
DON MILLS, ONTARIO M3B 1X7

INJECTORALL — from Fingers to Doughnuts a very NO COD'S. ONT. RES. ADD u% PST.

complete line of quality circuit board materials. MATL ORDER ONLY. PRICES POSTPAID.
:J:..:;h‘.;pft;,l.;.ﬁ‘!:.’.l_:p.‘.:_'> SEND $1.00 FOR COMPONENT CATALOG.
M X ool D%, I REFUNDABLE WITH FIRST ORDER.

[omnltronix itd.

2056 SOUTH SERVICE RO. TRANS CANADA HWY. DORVAL. QUE. HIP 2N4 - PHONE (514) 6836993
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Songs of spring... warm music for cold winter nights... romantic music for
warm summer evenings... thrilling music for dramatic autumn days. It can all
be yours, with larger than life rezlism, when you own this superb stereo system.

The STA-78 AM/FM stereo receiver witk 22 watts RMS per channel and
handsome black face panel, brings you FM stereo broadcasts with all the

drama of a live performance.

The LAB-50 2-speed changer will play vour favorite records with exquisite clarity.
Comes complete with 26.95 value, Realistic/Shure magnetic cartridge.

Two Optimus®-10 speakers with 75 watts continuous program pawer will

deliver the sound with ‘glorious realism.

Get your own beautiful stereo music for all seasons, at your nearby

Radio Shack Store... and SAVE $200... NOW!

Price shown is in effect at Radio Shack Stores and is the masimum at Authorized Sales Centres (DEA_ERS),
through the month of May, 1978.

Radlo ’ haek® “that’s what you want to hear”

[ERS) A DIVISION OF TANDY ELECTRONIZS LiMITED




Add-On FM Tuner

ETl Project

d-On FM

- Tuner

This ‘add-on’ FM tuner may be incorporated into an existing AM radio or
hi-fi system. The case and power supply are left to the individual

constructor.

THIS TUNER has a minimum of initial
adjustments and few operating controls,
it can draw its power from any widely
varying available dc voltage source (for
example, a power amplifier supply rail).
Thus it is not intended primarily to
compete with the ‘free standing’
designs, but it is nevertheless capable
of equally excellent performance.
Distortion of 0.1% and signal to noise
of 70dB (unweighted mono) was
exhibited by the prototype using an HP
spectrum analyzer.

Many options are available, — in one
extreme case the tuning could be pre-
set by a trimpot, with no meters or
switches at all: the board being built
into an existing amplifier as an extra
program source using no additional
panel space. In another extreme case
a line operated power supply could be
provided, a 10 turn helipot used as a
tuning control, tuning, carrier strength
and frequency meters provided, AFC,
mute defeat and mono/stereo switches
provided, with the whole unit built into
a wooden box whose front panel could
be graced by the above controls plus
a stereo indicator LED.

PRACTICAL
CONSIDERATIONS

The tuner is constructed on a small,
single sided printed circuit board, the
pattern for which is shown in Fig. 4.
The components layout is shown in
Fig. 2.

Filter frequency determining capaci-
tors should be mica, polystyrene or

ETI CANADA — MAY 1978

polyester for the larger values sur-
rounding IC3. The external com-
ponents shown in Fig. 2 are all
optional except the tuning potentio-
meter RV6. No special constructional
difficulties should be encountered.

ADJUSTMENTS

Connect an antenna as shown in Fig. 2.
Tune into the local stereo station by
monitoring the stereo outputs with
headphones or amplifier, ensuring that
the mute defeat switch is on {closed)
and that the AFC switch is off
{(connected to R36). Adjust RV4
until the oscillator signal at the test
point (TP) reads 19.00 kHz or set
RV4 halfway between the points at
which the stereo LED comes on
{(anticlockwise and clockwise]. Adjust
RV5 until pins 6 of IC4,5 read about -
6 V as read by a multimeter.

Observe pin 1 of IC2 with a high
frequency oscilloscope and tune across
the station, observing the rise and fall
of the 10.7 MHz IF signal. Set the
tuning sa that this signal is maximized,
thus ensuring that we are sitting
centrally in the ceramic filter bandpass
range. (If an oscilloscope is not available
M2 may be used as an indicator of IF
signal strength). Leave the tuning set
and remove the secondary slug from L1.
Adjust the primary slug so that the
tuning meter is centred. Insert the
secondary slug and adjust until
maximum swing away from centre is
observed on M3. Readjust the primary
slug so that M3 is centred again. L1 is
now adjusted.

Now detune the station slightly and
turn the AFC on via SW3. Note that M3
swings towards centre from either side,
confirming that tuning errors and thus
distortion are decreased due to the
action of the AFC.

Tune off the station, open SW1, and
adjust the mute level control RV3,
for reasonably quiet interstation noise.
Verify that the station output is not
muted on this setting.

The following section applies only if
the frequency readout capability is
required. Connect the output of a VHF
signal generator into the antenna ter-
mirals and set to 98 MHz (assumed
accurate). Adjust RV1 until M1 is
centred. Set the generator to 88 MHz
and adjust RV2to give maximum nega-
tive deflection on M1. Setthe generator
to 108 MHz and verify maximum posi-
tive deflection on M1. (Some inter-
action occurs here and successive
adjustments are necessary).The exact
frequency scale can now be cali-
brated on to the meter. If no
instruments are available the following
may be used as a rough guide:

Frequency (MHz) Tuning Voltage

88 2
98 6
108 18

The tuner is now fully adjusted and
operation of all the controls may be
rechecked.

FM stations of known frequency
may of course be used to provide
calibration points.
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ETlI Project

Fig. 2. Components layout of FM Tuner
printed circuit board.

Vs - 26V
@ 110mA

RVe6

TUNING w

FREQUENCY

7552
TO ANTENNA

PERFORMANCE

The antennasensitivity of the tuner has
not been extensively studied, but is
quite adequate for the normal metro-
politan situation. IC1 has a choice of
two gain options and wideband pre-
amplification could be provided before
the front end if fringe area reception
were desired.

An HP spectrum analyzer was used
to measure noise and distortion.
Uitimate unweighted mono signal to
noise ratio was found to be 70 dB
while a distortion figure of 0.1% at 3V
peak to peak output (mainly second
harmonic) was obtainable if L1 was
finely adjusted while observing the
spectrum analyzer. For adjustment
of L1 using the technique described
earlier distortions of 0.2—-0.3%
(second and third harmonic) were
obtained. These figures of course

32

MONO- DS
swz

STEREO
ouT

assume accurate tuning. Typical

maximum output voltage was about 3 V

peak to peak as stated earlier.

Specifications relating to RF
performance are obtainable from the
LP1186 data sheet.

REFERENCES

1. “Novel Stereo F.M. Tuner” (part 2)
J.A. Skingley and N.C. Thompson,
Wireless World, p. 124, May 1974.

2. “Operational Amplifiers — Design
and Applications” J. Graeme, G.
Tobey, L. Huelsman McGraw-Hill
p. 297, 1971. (The well known
Burr-Brown handbook)

3. Motorola Semiconductor Data
Library. Vol 6, Series A “Linear
Integrated Circuits’”’ p. 8-19, 1975.

{(STEREO LED)

M2
- +

£

CARRIER
STRENGTH

Fig. 3. Constructional details for
vadrature coil L1. Mount R8, 9 and
13, 14 inside metal can.

PRIMARY AND
SECONDARY

22 turns 34gauge close wound on
Neosid long 5 mm former and
separated by 4 mm.

2 Neosid F 16 slugs.

R8,R9; C13,C14 are all connected to
pins as shown and contained inside
can.
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— Add-On FM Tuner

Fig. 4. Printed circuit pattern
for FM Tuner.
Full size 142 x 118 mm.

Kits and parts available from
Livingston Electronics. Some
parts from Northern Bear Elec-
tronics. See their ads in this
issue.

PARTS LIST

RESISTORS W 5% unless stated R40 22k C32 10u 16V tantalum
R1 39k otherwise R4 12k €33,34 1n0 *
R2 10k R42 see text C35,36 100n disc ceramic
R3 270 POTENTIOMETERS Cc37 10u 16V tantaium
R4 330 RV1 25k trim C38 220n polyester
R5 33k RV2 2k C39 100p ceramic
R6 470 RV3 500k " €40 100n disc ceramic
R7 120k Rva L can 10u 16V tantalum
R8 8Kk2 %w RV5 2k ca2 100n disc ceramic
R9 3k3 %w RVE 10:<—100k 10 turn €43 100u 16V electro
R rotary 44 i f

10 2k2 CAPAGITORS . C ?OOn disc ceramic
R11 12k c1 140 25V tantalum low tolerance mica or polystyrene
R12 2k2 c2 10u 16V INDUCTORS
R13 470 €3 100n disc ceramic L1 see text
R14 1k Ca5 1Cn polyester L2 22u H RFC
R15 3k3 Cc6 100n disc ceramic SEMICONDUCTORS
R16 15k Cc7 10u 16V tantalum IC1 HA 753
R17,18 4k7 c8 1C0n disc ceramic |C2 CA 3089
R19 8k2 C9,10 22n polyester IC3 MC 1310P
R20 10k c1i Ton - iICA—ICE  LM741
R21.22 22k c12 160 25V tantalum :g; tmgigﬂz
R23 100k C13,14 100p ceramic mini
R24 10k C15,16 100n disc ceramic Q1 2N3904
R25 22k c17 650p * Q2 2N3904
R26 8k2 c18 104 16V tantalum D1-D4 1N914
R27 22k ¢19 160p * 05 LED
R28 100k C20 820p ceramic MISCELLANEOUS
R29.30 Tk c21 47n polyester PC board ETI 713
R31 100k c22 220n SW1 SPDT toggle
R32 330k c23 470n " SW2 DPDT toggle
233 }gt c24 220n Sw3 SPDT toggle
R35 270 c25 470p ceramic M1 +100u A centre zero
R36.37 18k C26 10u 16V tantalum M2 200u A
R3g' 8k2 C27,28 100 * M3 +100u A centre zero
R39 10 c29 10“ 16V tantalum F1 ,2 10.7 MHz filter SFC10.7MA
€30,31 10n polyester Tuner module LP1186
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SHOP und SAVE
at ACA

A new concept in electronic
equipment sales

The new ACA Electronic Centres carry
inventory of popular models of digital

multimeters,oscilloscopes, power supplies,
and other electronic test equipment.

ACA
ELECTRONIC
CENTRES

Visit the Showroom
nearest you
Toronto:

6503 Northam Drive. Mississauga 416/678-1500
Caigary:

2280-39th Ave. N.E.. Caigary 403/276-9658
Vancouver:

116 East 3rd Street. Suite 203. North Vancouver 604/980-4831
Montreal:

1330 Marie Victorin Bivd . Longueuil 514/670-1212

ik
Shop in person or by mail. For LN
your free catalogwrite B TR
ACAElectronic Centres, L
6503 Northam Drive, Mississauga, _—
Ontario L4V 1J2.

We accept: Chargex-Visa and Master Charge

00
0000000000929
R SRR

Q
DRS00
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OO
U "N
000 A RN

HOB0O000VL (0000
W) B0 '0O'N‘N.NHHH‘.NN“ DOD0000000 000 HOOO00000 HOOB00000000 HOBOAN0000
Q0000 000 0 0 0 Q0000 Q00 HHDO0O0CO00 0
0 Q0

5% INTRODUCTORY OFFER

.
Th on 15 o df()ras C T ula price of an 0?‘\—2 order
s CoOup 15 @ 9% discount 0“ the reg l' T Yy Dot
orr -()fe-l u men‘ urochased (\'\lOl:g\'\ any ACA Electronic Centre su ject 1O e
q p tp O b h

following conditions

00RO
.y.‘.v“v..vwnn'u

“Prices quoted in
Canadian funds. Duty
and federal tax

included. Subject to

change without
notice.

o
)

AHODOO0D

er
o Limited toone discount per c‘ustom
e for ;h] gzan?:ilyorder or in-person purchase
be used for either der or in P
: (Iili\r: applicable to special sale-priced item
" i his coupon
s barehaser ’ord:rrnz and address must be completed::é o‘nly
. PU;"C;‘“S?‘"‘SS: certified cheque, OF credit card purchd
e Valid on cash.

QQ0
(RS

W,

Q
X
RO

ARDIANY

Q00

QY

Q
XRRN000000000000

Z e
::‘ L ampany bt applvabit coupon
= and save
:~;:§ Address 5% —
";’E “n Pustal Cod !’ !
E:—é o [~ |
= o 0000 3
= 000009420 QAR
£ 3 :,. R N A 500 |
. I
Allan Crawford Associates Ltd. |
INSTRUMENT DIVISION, SCIENTIFIC/ MEDICAL DIVISION
SPECIAL PRODUCTS DIVISION TORONTO  MONTREAL  VANCOUVER

OTTAWA CALGARY HALIFAX
416/678-1500 514/670-1212 604/980-4831 613/829-9651 403/276-9658 902/469-7865
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PC of Mind

| just wanted to drop you a line to tell
you how much | appreciate the PCB
negatives found in the January issue of
ETI. | have found them very useful
since | had no other means of using the
photo method to produce my PCBs for
my ETI projects.

Please continue to print these negs
since | sunk some 20 odd dollars into a
photo method PCB making kit. If you
cannot afford to print these neg’s
(since it uses glossy paper) consider
printing just the top projects every 3 to
5 months.

WMK, Sydney Mines, N.S.

A\ o flal}

For those interested in direct transfer
p.c.b. neg. and positives techniques.
You can order the transfer film from the
U.S. at $7.95for 3, 9" x 12" sheets, plus
the 27% duty of $2.15, making your
cost over $3.36 per sheet.

For myself and a few other
unfortunates who didn’t win their
million, last lottery draw, you might
consider using an equally efficient
product.

“Seal-Rite” sheets are available in
packages of 2, 10" x 12" sheets for
$1.50, postage included from. . . Seal-
Rite Piastics Ltd., Mail Order Dept.,
P.0O. Box 400, Snowdon Postal Station,
MONTREAL, Quebec, H3X 376.

SGM, Hamilton, Ontario

-K/"’ s

| =
FEEDBACKx\

¥

[LRAJ
Gay 2 .«

LETTERS to the editorial staff for ETI should be
addressed to the appropriate department, Project
File, Audio Today, or ETI Query for questions on
other articles, and ETI Feedback for letters of
generai interest. If you wish a personal reply you
must enclose a self addressed stamped envelope.
Letters without will probably end up in our round
file. Write to: Appropriate Department, Electronics
Today International, Unit 6, 25 Overlea Bivd.,
TORCNTO, Ontario, M4H 1B1.

No Reply

Where's the reply to that letter | sent
you six months ago?
LEM., Moonbeam Ont.

Did you enclose a self addressed
stamped envelope?

Kits for

ETI Projects

Now Available

ET! Project No. 134
True RMS Voltmeter

Price only
$89.95

ETI Project No. 450
Bucket Brigade
Audio Delay Line
$48.50
ETI Project No. 486

Frequency Shifter
$69.95

Cheque, Money Order
or Master Charge
include card expiry date
and number
DO NOT SEND CASH

DOMINION RADIO &
ELECTRONICS
535 Yonge St. Toronto
Ontario M4Y 1Y5

SPRING SPECIAL!

FROMOTION ENDS
MAY 30, 1978

8K 220

INDUSTRIAL
MICRO-
ASSEMBLED AND
TESTED

REGULARLY
PRICED AT
$250.00

COMPACCOUNT
COMPUTER SALES
43 EGLINTON AVE. E. -
SUITE 1002 - TORONTO
WRITE FOR OUR
FREE CATALOGUE

CANADA

ETI CANADA — MAY 1978

( COMPUTER
MART

Your number one source for Micro-
computer Systems and Peripherals.

Spring Features. ..

® Flexible Diskettes —
Quality — Brand Name diskettes.
Single unit quantities available:

IBM Format compatible . .$5.95
Hard Sectored .......... 7.00
Micro-Diskettes ......... 5.95

® \/olker-Craig VC303A Data Termi-
nal. 12" non-glare CRT, ail stan-
dard features plus a wide range of
options are available....... 5.95

.. $1,540.00

® 16K Microcomputer System
includes 9" TV Monitor, ASC11
Keyboard, Cassette interface and
Recorder, 8080 CPU, Video Inter-
tace with full graphics capability.
11K BASIC and 8K Assembler
included .............. $2,895.00

Call or visit our store for
information on our complete
product line
1543 BAYVIEW AVENUE
TORONTO, ONTARIO MAG 3B5S

 (416) 484-9708

options are available .

35



The
FunOf

Elect-
ronics

(o

| CoMPUTER sHop |

. AND OVER HERE, WE HAVE WHAT IS KNOWN
AS A "SMART" TERMINAL.

. AND THIS IS OUR FINEST, MOST ADVANCED
CALCULATOR, SIR; ITHASFUNCTIONS THATEVEN WE
DON'T UNDERSTAND!

... OF COURSE, AFTER | SPENT OVER $1000 FOR
SPEAKERS, | DIDN'T HAVE ENOUGH MONEY LEFT
TO AFFORD A REALLY GOOD RECEIVER.

§
N
3
»
=
]
z
L
v
.//

LSERWCE OEPT.

WE'VE PUT YOUR RADIO THROUGH 17
INTRICATE TESTING PROCEDURES,
AND WE HAVE CONFIRMED OUR
ORIGINAL DIAGNOSIS . IT DOESN'T
WORK. THAT'LL BE $35 PLEASE

I THINK YOU'VE SLIGHTLY OVERCHARGED
THEM, SAM.

GEISER

——

36
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DESK STAND q
. - CONDENSOR MICROPHONE AUDIO ACCESSORIE

Omnidirectional electret condenser mike fos PA. ACCESSO'“ES
desk top use. FET preamp and battery are in
|NTERC,0MS base. On-off switch. Response 60
13.000 Hz, 66 db output. Battery life over
XPERIMENTER 600 hours continuous use.
KITS SPECIFICATIONS
5 Polar Pattern: Omni-directional
PANEL METERS Frequency Response: 50—-13,000 Hz
Power Supply: nternal 1.3 mercury batiery
Toshiba HS D)
ELECTRON'CS mplifier FET Impedance convertor
Qutput level: (1,000 Hz2) —66dB +3d8B
CHEMK:ALS Generating Element Electret Condenser
Qurput impedance: Low Z {600 ohms)
MULT'TESTERS S/N Ratio: Greater than 44 dB

Equivalent Noise Leveb Less than ¢B SPL
200 uA 50 uA

STEREO EQUIPMENT g:‘f":x Eﬁ::summlon' 200uA T
& ACCESSORIES Cable 20-1t., shielded

W= e 1 M = e — = S

THE SPECIAL PRICING IN THIS MINI CATALOGUE IS ONLY EFFECTIVE UNTIL OUR NEXT
CATALOGUE ISPRINTED IN THE SEPTEMBER ISSUE OF ETI MAGAZINE

CARD-EDGE = - ekl
RECEPTACLES

REPLACEMENT ANTENNA
UNIVERSAL AC ADAPTERS

30 PIN
80 PIN YOUR CHOICE
N ?
84 PI "»_‘v: AnETD &%& 45V 200ma
SRR ."-«% 6V  100ma

% 9V 100ma 8 SECTION

AM-FM STEREQ RE
CEIVER
. %TRACK RECORDER AND SVF\’”ETAi(ERS

. i — e
s - —

= RS U S §

Prices Subject To Prior Sale
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2POSITION — 2POLE

]
u
N
_i_ SWITCH
0
0
0

25¢

SWITCHES

3 POSITION ROTARY
ae SWITCH

3 POSITION — 2 POLE

ROTARY E

25¢

ROTARY

LIGHTED
RESET SWITCH

: $1.50

DPST
BULB NOT INCLUDED

VHF TV TUNER

ADMIRAL No. 94C476 1

I HININIEINIDINININIDIN NI NI ININIET

3 SECTION

PUSH
SWITCH ¢

7 5¢

4 SECTION

PUSH SWITCH

PUSH SWITCH

$1 50

u
-
o
g
.
2
.
B ssecTion
-
n
o
B
-
[ =

Prices Subject To Prior Sale




THUMBWHEEL SWITCH

$1.95

10 POSITION

FEATURES

RIBBON WIRE

COLOR CODED

10 COND.
20 COND.
30 COND.
40 COND.
50 COND.
60 COND.

.20/t
.40/ft
.60/t
.80/ft
1.00/ft
1.20/ft

;‘-I.I.I-I-I.I-I-I-I-III.I-I-I‘

4 SECTION CONTROLS

Ycur Choice

20 M=
25 k7w
100 K7

$1.39 ..

Rear sk SAUTOMOTIVE CLOCK MODULE 3

HOURS
SET
SWITCH -

25¢ ..

o |deal for automotive applications
® Operates from 12 VDC supgly
® Internal crystal timebase

o + 0.5 second/day accuracy
e Complete—just add switches
® Low standby power consumption

'$29.95

. s aounn

5 NC

i

MA1003

CRYSTAL CONTROLLED

‘4 PARK LIGHTS
" 13 BATTERY
© ]2 DASH LAMPS
11 1GNITION

SOLDERLESS
QUICK CLIP
BANANA PLUG

A49¢

1 red - 1 black

TOS XISTOR
HEAT SINK

|

10¢ ..

DIGITAL READOUT

7 SEGMENT

$2.50

9 volts

13 SEGMENT

$3.50

TOUCH TONE PAD

EXTRA LARGE
BANANA PLUG

25¢ =

Black only

9 DIGIT READOUT

$2.95

5 volt.

Prices Subject To Prior Sale




PARTS BARGAINS

ILLUMINATED
LIGHT SWITCH

SPDT LEVER
SWITCH

99_}

16

$1.79

LUCAS TOGGLE

PUSH SWITCH S.P.S. T.

$]29
S.P.D.T.

$ ]49
D.P.D.T.

3169

SWUWN?

0 9 |
$2 7 /
o) RESISTORS
X\2 CAPACITORS &2
(o) TRANSISTORS Q‘\
CIRCUIT BOARDS A
HARDWARE oY
GUARANTEED  COILS o
iC'S ETC.
DRE SETC (g’h Qo
VALUE

2 AMP CADMIUM SULPHIDE
PHOTOCELL

$2.504 . =—1

145° THERMAL SWITCH

4 AMP AC FILTER (LC)

glide

MODE L

CONTROLS

TRAVEL

2
$ JJ:"OOOS 10K 30:‘1:‘\
29 R ol Bw
JJ-10006D -1 MEG 30mm !
)
| 1J-10007 10K 45mm 'O
pe=r $159 R Xk )
JJ-10007C - 500K 45mm
JJ-100070 -1 MEG 45mm
Available in log taper only
Knob included 79¢
ea
& PIHER SLIDER
) CONTROLS
]
h.-!# 60mm Travel Panel Mount Fuse
' : Holder
Available in $ Ba¥onet type Knob
%" (12.7 mm)
}5% &z::: 249 panel hole. Ac-
100 K ohms commodates all 4"

log or linear taper
Matching Knob

(6.3 mm) x 1%"
(31.7 mm) Fuses.

49°

Copper-clad Solid Board

| (Unpunched) BOARD
E—m '

C@ Slgg
[ Maki Y
Bt e Ib

® Expressly for Making Your
Own Printed Circuits!

® Quality-Manufactured Boards
Bonded with Copper!

1 1b. Assortment of various
sizes of fiber and epoxy -
copper clad board.

POWER
TRANSFORMER

PRI: 110V
SEC: 125V 3A

Prices Subject To Prior Sale




-3

. -
- |
. -
] .
. -
- .
= IC's DIODE's & REGULATOR TRANSISTORS WiDE ViEW -
= Panel Meters .
= NIGITAL LINEAR NPN High Speed Switching PNP General Purpose = N
a = > -
. 7400 .24 M0l .49 g2l G252 3703 2 E PV
2N2222A .32 284033 .59 = N
- 7401 . 24 M311 1.24 INI904 .25 = ‘ -
. 7402 .27 LM379  6.50 BC327-25 .29 = N =
7404 .2y | LM38O 2.35 PNP = ‘
w7405 .29 1M381  3.40 Darlington Amplifiers £ .
. 7406 .59 LMI82 3.60 NESSS b4 NENRTYPE = ! -
7408 .27 LM555 .49 e 39 285308 50 = ) sl
mm 7410 .24 LM556 .99 A % MPSAL3 1 = Wide View 2" Rectangular .
. IZAV U LM709 .46 N : TS o = modern stile 2% Accuracy -
;2;(2) 32 Il::;Z? gg NPN Small Signal = 0-50 ua. $10.95 ea.
r— o . PNP Type - 0-1 ma, $10.95 ea. .
7423 .36 LM1458 .75 2N2482 .38 = 0-15 V.D.C. $ 9.95 ea -
= .n.C. . .
. 7427 .38 LM3900 .87 2N3565 .25 BC516 .46 = 0-15 A.D.C.  $10.95 ca.
o 7430 .24 2N3707 .25 E o .
7442 1.59 c Mos 2N3825 .28 Field Effect Transistors ! FEEE $10.95 e
. 7447 1.09 25172 .25 N. Channel L ( @@D[ﬁ] s ﬁ;g =
7454 .24 BC107 .29 = Sj 4
= % o 4001 .24 5 = MEF 3819 .45 =
l T L1l .24 BCISZLE : HEF 4341 .52 = -
: 4017 1, =
= X o o PNP small Signals P — = .
. 449 .59 BCSS578 .25 =
. 7475 .59 e iz MEF 4391 .65 = -
7476 .45 P = HEF 4393 .60 =
486 .43 Be : =
BC251 .25 - =
. 7490 .59 D'oDEs Programmable Unijunction = -
7491 .87 NPN General Purpose IN6027 75 = .
== 792 .59 INGOOL .19 M3019 59 6026 .80 =
. ;:g: -g? ING002 .19 2N3706 .29 = * made of heavy guage =
- , NG0O3 .23 BC-117-25 .29 = X v G .
74121 .49 IN4004 .23 BCS4 7B 25 = aluminum or steel with
. 74123 .87 INGDOS .23 BC548 93 = wood ends. -
74125 .58 ING148 .10 M18213 75 =
. 74141-1.36 IN9 14 .10 ' = PART # W H b Pr. .
. 74150 1.89 INS406 .37 = -
74151 1.23 = EC 6 6" 4" 5" §.95
= 74153 1.09 VOLTAGE = ECH 8" gt st 9l9s .
74157 .87 REGULATORS ’ = EC 10 10" 4yt 8" 1395 =
(o33 Nogt L1129 5v  850ma 1.40 = EC 12 127 4t o8n 16.95
- 74191 1.66 L130 12v 720ma 1.40 ; = B e LSt 10m shn 27,95 |
B e e DIFFUSED LENS £ s i or svves o
L200 variable 3.00 = .
- ZENERS LM309K  Sv 2.09 RED 29 = .
MiL 30 : MIL 50 E *POTENTIOMETERS* -
m.. . g YELLOW .39 =
- i E  3mmoan GREEN 39 Smm dia = 00 om 49°¢ [ |
. 6.8v .49 = = 200 omm Ea. =
7.5 .49 = 470 ol
mm 8 2: 49 = -E- 500 2&:: .
B 9.1v .49 = HARDWARE = 750 omm -
12 .49 o = 1k h :
-5 .49 - Mic 31 .10 MIC 51 02 S ¢ oom .
22v .49 = = 2.5k ohm
. 100v .49 = = Sk ohm o s
11 1 watt = = 10 kot 3
= ol Lo = Audio amplifiers E o ¢ N
= = k &
B BRIDGERECTIFIERS S | |z o owme [ |3 s o = wxoom SRR =
"= w002 15A 200 pwv s82 E ’-{1..11&_1.% iolzgl |2 L . Bzl = ' Z 200 k ohm ) ]
l WO04 1.5 400 piv 5 = ope lo |32 2 BB |22 | = 750 x ohm .
mm FO 50A 100 piv $195 = QWU—I o & & = |« |3 o T = | meg ohm .
F02 50A 200 piv 215 = = £ § el il £ ** log or linear. -
B < 25A 100 piv $750 = 2 s winrcel  peawene prceen = ROTARY
- K02 25A 200 piv 895 = = a .
= Teasn 30 1 [5 Jwo |6 [z |15 |ore s225 2 SWITHES
. 8" x 10" P.C. BOARDS 1.95 = TBA 8108/ 0 [eo |7 fwo J4 Jie |25 fore, Thermal shut-down | 2.50 = -
= [ 0 |4 |44 I 1 pole 12 pos 1.1¢ .
W | 0t. Etchant 4.90 = Toa2010 sigfroofr2 |1 fa J2ra]as Jowc Fully protected 5.95 2 pole & pos 1.19
- 9 [ E R = 3 pole & pos 1.1 -
. = TDA 2020 +221100f20 J1 g4 |+i8]35 |oec Fully protected 6.95 = 4 pole 3 pos 1.19
— — 165 |1 |8 |18 = 5 pole 2 pos 1.19
. SPEAKER TE = ToA 2002 1 |- |8 10 2 1443 |Pentawatt@ |Thermal shut-down 3.95 = 6 vole 2 pos 1.19 =
RM'NALS i £ 1§12 48144 i
- - = - ﬂ
[ o = . 9 Segment Alpha Numeric
- fvﬁr = 7 Segment 0.8 Displays 0.8 gis lavs P
2 PIN .99 = Common Anode 20 ma ' prtay 50
4 PIN 1.98 = $150 Common Anode 20 ma $3
- 8 PIN 3.75 = per segment
[] ' = Part No. MID 165A per segmen?
= .
*Spring loaded* = Part No. 162A
- =
A

NN

THE HOME OF RADIO & ELECTRONIC SUPPLIES

Prices Subject To Prior Sale

DOMINION RADIO & ELECTRONICS COMPANY




ELNA

ELECTROLYTIC AND TANTALUM CAPACITORS

DIPPED SOLID TANTALUM

&

]
“ . Dc Leakage current(uA) 0.020r 1.0

Capacitance Tolerance =20 +207,

wv (sv)
uf C 16 (20) 25 /32) 50 (63) | 80 (100) P
AXIAL 1 20 uf C 16 (20) | 25 (32) | 35 (46)
LEAD 2.2 .20 0.22 .30
3.3 .20 0.33 .30
4.7 .20 0.47 .30
10 .20 .20 .25 .30 0.68 -30
; 22 .25 .25 .30 .35 1.0 -30
w 33 25 .30 .30 .35 1.5 .30
> 47 .30 .30 .30 .35 2.2 ! -30
s 100 .30 .35 .45 .50 3.3 .30
! 220 .30 .35 .50 .60 4.7 -30 .35
= 330 .35 .45 .60 6.8 .30 .35
470 .40 .50 .70 .90 10 40 .45 .50
i 1000 50 60 90 1.10 15 45| 50 80
z 2200 65 .90 22 50 | .60 | 1.30
3300 .90 1.20 33 60| 100 200
4700 1.40 1.60 47 1.30 | 2.00
68 2.00
RapiAL  LHE ®)| 161200 | 25(32) | s0(63) | 80(100) 190 2:50
LEAD 1 .20 POLYESTER FILM CAPACITORS
2.2 .20
3.3 20 Characteristics
_ 4.7 .20 .20
|: 3 10 20 20 20 25 Operating temperature range ~40° ~ +85°C
g 22 .20 .20 .20 .25 Rated voltage FINES
.; f. 33 .20 .20 .25 .30 Standard capacitance value D AUEAG = e 7
HIE 47 .20 25 .30 .35
it 100 .25 .25 .30 .35
U N 220 .25 .30 .40 .50
330 .30 .35 .50
470 =2t 45 .75 CAP | PRICE| CAP | PRICE| CAP|PRICE
1000 .50 .65 uf EA. uf | EA. uf | EA.
2200 .80
.0010($ .15 (.0068 |$ .15 [.047 |$ .25
power |ute ™| 16200 | 250320 | s0(63) | 100 (125) :gg:: :2 '?g?g :: zgig ;g
?%E’_’” 2200 2.10 2.80 4.90 0018| 15| .012| .15 |.082 | .25
B 3300 2.10 2.70 3.50 6.50 0022 .15].015( .15 | .10 | .25
T 4700 2.30 2.90 4.10 8.00 0027 I 20 0 %0
":E ':::: 32';;) 43'05: 75';;) 12.00 0033| .15 .022| .20 | 15 | .35
ES : : : 0039 15| .027 | .20 | .18 | .40
15000 4.20 5.50 12.00 0047 .15].033 | .20 | .22 | .45
113 |22000 5.10 7.50 0056| .15|.039 | .20
33000 7.50
i 47000 8.50

PRICE INCLUDES MOUNTING CLAMPS




r METAL EQUIPTIENT CABINETS

(F) gxdc‘am Laoatk /a'z

| AUDIO MIXERS
MODEL TRAINS
LIGHTING

INTERCOMS

(8) e —

(c)

(A) $ 6.10

(B) $ 9.15

(C) $11.45

(D) $ 2.99 i

(E) $ 3.9

(F) $5.90 FOR MORE DETAILS ON THE ABOVE
(G) $20.65 UTILITY BOXES, MIXERS, PANELS
(H) $33.30 PUNCHED AND UNPUNCHED

CIRCLE # 10 ON ORDER FORM

DOMINION RADIO &« ELECTRONICSCO.
535 YONGE STREET, TORONTO, ONTARIO. M4Y-1Y5

UTILITY BOXES I

STURDY COMPACT BLACK PLASTIC 5
CABINETS WITH ALUMINUM TOPS.
ESPECIALLY SUITABLE FOR

2o COMPLETELY ENCLO :
TRANSISTORIZED RECEIVERS, ENCLOSED 2 PIELE STEEL | 5,0 newgsT CABINETS FEATURE
CODE OSCILLATORS, METERS & BOX IN HANDSOME GOLD FINISH. A STRONG 2 PIECE STEEL COVER
mANY OTHER APPLICAT IONS . UNLIMITED USE FOR HOBBYISTS, GUER AN ALUMINUM CHASSIS
ALUMINUM PANEL REMOVES FOR BUILDERS, AUDIO & SHOP PROJECTS. FINISHED IN GREY MATTE 2
EASY ACCESS TO COMPONENTS. IDEAL FOR RF PROJECTS. et
PERFECT FOR POWER SUPPLIES,
COLDUR ORGANS AND MANY OTHER
No.UC-13%"'x 2 1/8"" x 11/8" D $1.83 o, UBE AP 5 9% 5 9950 $2.23 APPLICATIONS.
No. UC-2 4"x 2 5/8”)(1 5/8” D $2"05 without rubber feet )
No. UC-351/8"x 25/8"'x 15/8"D $2.85 o U i -
No. UC-4 6%"'x33/4"x 2''D $3.45 with rubber feet ' No.UC-94" x 2" x 3 3/16"D $3.20
No.UC-5 73/4""x 43/8"x23/8"D $3.79 No. UC-8 6" x 2 x 1% D $3.50 No.UC105 7/8" x2%" x 4" D $4.25
i e - No.UC-11 6" x 2 3/4” x 5% D $4.95
No. UC-12 7% x 25/8" x6%" D $5.50

DOMINION RADIO & ELECTRONICS COMPANY

THE HOME OF RADIO & ELECTRONIC SUPPLIES

Prices Subject To Prior Sale
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Goodmans [SEseaceas

DIIRHTHTIHRTHInnnLE

Nominal impedance: 8 or 15 Ohms Nominal impedance: 8 or 15 Ohms
Nominal power handling: 50 Watts Nominal Power handling: 60 Watts
Fundamental resonance: 85 Herz Fundamental resonance: 55 Herz
Sensitivity (96dB at 1Tm): 1.6 Watts Sensitivity (96dB at 1m): 0.6 Watts
Recommended enclosure Recommended enclosure

volume for single unit: 50 Litres volume for single unit: 40 Litres
Depth, overall: 152 mm Depth, overall: 142 mm
Diameter, overall: 31t mm Diameter, overall: 311 mm
Baffle hole diameter: 278 mm Baffle hoie diameter: 278 mm
Fixing hole diameter: 4 off 8 mm Fixing hole diameter: 4 off 8 mm
Fixing nole centres: 298 mm (PCD) { Fixing hole centres: 298 mm (PCD)

DOME TWEETER
$29.95

Frequency range: typically 2,000—
22,000 Hz ¥2dB

Audiom 12P Audiom 12P-

LITHUT T T Ulllll

” i input: 1
12 Recommended amptior 12
musi : f i s
WOOFER dednotnaremen | WOOFER

Impedance: 8 ohms

9 .95 Maximum dimensions 9 .95
across corners: 112mm
) Axent 100 Baffle hole diameter: 70mm rear mounted o

FOR COMPLETE CATALOGUE AND PRICE SHEET
ON THE FULL RANGE OF GOODMANS SPEAKERS
PLEASE MAKE NOTE ON THE ORDER FORM

woorex |HORN MID RANGE|
$79.95 4

Impedance: For use with syste \
m) n r use with systems ] 95
| ; ®

IlIIIII%IIIIIIIIlIllIIII

IIIIIIIIIIIIIlIIIIIIIIIIIIIIIIIIIIIIII,

rated at 8 or 15 Ohms

Nominal power
.95 handling:po systems rated at
50 Watts
[ ] .
1

Sensitivity: {96 dB at 1m)
0.11 Watts
Depth Dverall: 250mm
Baffle hole: 163 x 81mm
Fixing hole diam: 6 off Bmm

Hifax 50HX

. Nominal impedance: 8 or 15 0hms Nominal impedance: 8 or 15 Ohms

: Nominal power handling: 50 Watts Nominal power handling: 100 Watts
Fundamental resonance: 56 Herz Fundamental resonance: 45 Herz
Sensitivity (96dB at 1m): 0.9 Watts Sensitivity (96dB at 1m): 0.6 Watts
ECOEEE s QR volarme for single anmt 120 Litres
volume for smglle unit: 180 Litres Depth, overall: 292 mm
Dgpth, overall: 63mm Diameter, overall: 459 mm
Diameter, overall: 383mm Baffle hole diameter: 413 mm
Baffle hole diameter: 330mm Fixing hole diameter: 8 off 8 mm
Fixing hole diameter: 8 off 7mm Fixing hole centres: 438 mm (PCD)

t Fixing hole centres: 370mm (PCD)
Audlom 15P Audiom 18P

IIIIIIllIIIIIIIIlllllIlIIllIIIIlllllIIlIIIIIIIIIlIIIlIllllIIIIIIIlllllllIIIIllllllllllllIlIIlIIIIlIIIlllllIlllllllllllllllllllllIlllllIIlIIlIIllllIIIIIllllIIIIllllllllIIlIIIIllllIIlIIIIIIlllIIIIIIIIIIIIIIIIIIIIIIIIIIIE.
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_J] N o

ELECTRONICS LTD.

HY 5 Preamplifier Mono 21.99

HY 30 Power Amplifier 21.99
HY 50 Power Amplifier 28.57
HY 120  Power Amplifier 61.95
HY 200  Power Amplifier 89.67
HY 400  Power Amplificr 122.94

C15/15 Sterco Amplifier 12VDC 75.78

LOUDSPEAKERS

NUMBER TYPE SIZE RMS PRICE
POWER
80W8 WOOFER 8" 10W  $11.95
., / 100W8 WOOFER | 10" | 1ow  $1395
120W8 WOOFER 12" 10W $15.95

2-way SOW TWEETER

1600 HZ 6db $11.95
3000 - 20000 Hz
40 Watts

MID RANGE 5"

400 - 7000 Hz
40 Watts

$11%

$g9%

500 4.5KHz 6db

8" 20 | Zpepseon,,, 24.95
\B| sigs  |WATTS .
¥/ °16 RMS Bl 22
, $D[%
DRE DC8

DRE DC12
-|-|-|-|-|-|-I-|-|-|--|-|-|-|-|-|-I-l-l-l-l-l-l-l-l

Prices Subject To Prior Sale



STEREU SPECIALS

STEREO TUNER
—— FEATURING LOW
~ | DISTORTION AND
.| HIGH SENSITIVITY

$79.95

STEREO AMPLIFIER

WITH FREQUENCY
CONTROL PANEL

$ 99.95

B 50 WATTS x 2 RMS
g SOLID STATE
FM-AM RECEIVER

$ 269.95

STEREO AM-FM RECEIVER
WlTH RECORD-PLAYBACK
CASSETTE

$ 239.95

N DOMINION RADIO & ELECTRONICS COMPANY 3

THE HOME OF RADIO & ELECTRONIC SUPPLIES

Prices Subject To Prior Sale




FEATURING RELIABLE
100% SOLID STATE

AUTOMOTIVE SOUND
VERSATILE SHORT DEPTH
CHASSIS

Front panel plate kit included with all models

MK4 JiL AM PUSHBUTTON CAR RADIO
Universal In-dash or Under-dash mounting.

12V DC Negative ground 4.5W Qutput.

5 Station Pre-set pushbuttons.

On/Off Volume, Widerange Tone & Manual Tuning
Controls.

Speakers Extra

MK55 JIL CAR STEREQ 8- TRACK PLAYER WITH
AM RADIO

In-dash mounting. 12V DC Negative ground.

4W + 4W Qutput.

Right Volume, On/Off-Left Volume, Tone, Tuning &
Program Select controls.

Speakers Extra

MK95 JIL CAR STEREQ 8-TRACK PLAYER WITH
AM/FM-MPX RADIO Speakers Extra
In-dash mounting with 5 position adjustable shaft.
12V DC Negative grcund.

4.5 + 4.5W Output.

Controls: On/Off-Volume-Channel Select, Widerange
Tone, Local-Distant switch, AM-FM select switch,
Tuning, Balance.

FM Stereo light, Program indicator lights.

MKG3 JIL CAR STEREQ CASSETTE PLAYER WITH
AM/FM-MPX RADIO

In-dash mounting with 6 position adjustable shaft.

12V DC Negative greund.

5W + 5W Qutput.

Widerange Tone & Volume controls. Tuning & Balance
FF/Eject/Rew Button

Speakers Extra

$8.95™

CRV3 — Deck Mount. 5W.5". 2 oz. magnet. 4-8 chms.

$19.95™

CR737 — Flush Mount. 5%"'. 8 oz. magnet. 10 Watts. 4-8
ohms.

Prices Subject To Prior Sale
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PROFESSIONAL S0LID STATE TIMERS

TRPE SPLICERS

[FOE THIE
[RE®BEBENISTT

Normally Closed 25Second Turn On
SPST Relay SOLID STATE AUTO
TIMER

DOMINION RADIO & ELECTRONICS CO. SR e

THE HOME OF SURPLUS RADIO & ELECTRONIC SUPPLIES SHIPPED VIA
535 YONGE STREET Rz
TORONTO 5, ONT o
OWING
B

SHIP TO

”
DATE
FILL IN AMOUNT ENCLOSED

SYREEY OR R.R. NO.

SO PEEY MONEY ORDER § CHEQUE 3
PLEASE PRINT YOUR NAME AND ADDRESS CLEARLY. CAsw b —— | c.0.0.
IMPORTANT - Please use o separate shaet for all (111111111111111111111,\
carrespondence 1o speed your order ond ossure prompt & \
PR TR ;LEASE NOTE: master dlarge N MASTERCHARGE NO. N
INIMUM ORDER THE INTERBANK CARD ' SIGNATURE g
¥ SHIPPED $5.00 N\ \ \
IF YOU MOVED, PLEASE ADYISE NEW ADDRESS. I oy D
8 #ot | auanTITY sTocn DESCRIPTION ::':.i::":;h TOTAL PRICE
=i DESIRED WUNRE R (Shew Manufacturer's Name Whenever Pessidle) loll,’ﬂ-g./, a"' DOLLARS | CENTS
D D D » D OLIR e AD 5 FOlag
ALL GOODS ARE FOB TORONTO Oniario Residents ONLY ADD 4% SALES TAX
POSTAGE AND HANDLING CHARGES: POSTAGE AND INSURANCE
Consult with your local postmaster for prevailin postoge rates. If
are uncble to ascertoint what the charges will bz, phas: include ab’oou‘: AMOUNT ENCLOSED
10% extra to cover postage and hondling. We will refund any over:
payment

Prices Subject To Prior Sale



Houston Secondary
School Computer Club

PO Box 760, Houston, BC, VOJ 1Z0.
OK so now we have a computer club!
One of the guys has an “ELLF” 1802 that
he built from components and a PC
board. He is adding a hex keyboard
and a TV inteface. A few kids in our
school and a couple of staff members
are interested and would like to be
more involved in ali this.

As club sponsor, | need some ideas
— things that we could do togetheras a
club. Programs for games, instructions
for writing our own programs. Fiow
charts to convert into programs, etc.
Anything that we can do involving
“our” one computer that is not too
expensive or difficult, but stitl difficult
enough to be interesting to the group
would be appreciated.

Sure hope you can help us!

Richard L. Rose

If anyone has any suggestions please .

write to Club Call. We'd be interested in
seeing any short machine-code
programs for software games or small-
scale microprocessor-based systems.

West Island Amateur
Radio Club

Box 2188, Dorval, Quebec. _
We received a newsletter from this qlub
detailing activities in March & April. It

Club Call

looks like they meet on the second
Tuesday of the month at 7.45 pm at
Stewart Hall, Pointe Claire, Quebec.
But check first. The newsletter was
issued by VE2GA

The Ontario Short Wave

Correspondence Club

P.O. Box 524, Prescott, Ont. KOE 1TO.
Two of my friends, and | have a short
wave club, and we would appreciate

“your help. The club has not really

started yet so your help advertising the
club would be great. We are going to
publish a 5 page newsletter, containing
short-wave DX tips for members, and
interesting articles. Our name is The
Ontario Short Wave Correspondence
Club, and we are operational to all
people, but prefer those who livealong
the St. Lawrence Valley. All inquiries
can be sent to the address above.
Meetings will be held every month at a
supervisor's house. A newsletter of 1

page will be printed shortly, containing
all details.
Martin Bordt

Previously Listed Clubs

TRACE: Computer Club, Toronto. See
p7 Jan 78 ETI.

CSWLI: SWL Club, Thunder Bay. See
p7 Mar 78 ETI.

TRAC: Amateur Radio Club, Thornhill.
See p7 Mar 78 ETI.

ODXA: SWL Club, Don Mills. See p61
Apr 78 ETI.

CCCC: Computer Club, Montreal. See
p61 Apr 78 ETL.

ECEC: Electronics Club, Eiphinsone.
See p61 Apr 78 ETI.

Club Call

Send information about any clubs not
mentioned on this page to ETI Club
Call, ETI Magazine, Unit 6, 25 Overiea
Blvd., Toronto, Ontario, M4H 1B1.

LOOK WHAT YOU'VE

BEEN MISSING

Features

THE CN TOWER: MORE THAN JUST A LANOMARK. 22
The technical features in the worid's taitest building

The chart shows just the
main features and projects
in the various issues we

have available,
some months

selling out fast so you'd

better hurry and get your
copies now. Just send us
$2 (not cash) for each issue
you require, to
for  ETI BACK NUMBERS,

Unit 6, 25 Overlea Bivd.,
Ontario M4H 1B1.
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ETlI Project

Audio Feedback
Eliminator

Feedback problem in halls can be corrected by the use of this clever gadget.

ANYONE WHO HAS USED a micro-
phone in public address work has come
across problems with feedback. These
are caused by the level of sound reaching
the microphone from the speaker
approaching or exceeding that from the
person originating the sound. As the
reflected sound approaches the leve! of
the original signal, the sound becomes
distorted or ‘coloured’, then audible
ringing occurs and finally complete
oscillation or howl-round occurs as the
reflected sound exceeds the leve! of the
original signal.

The most effective method of elimi-
nating this problem'in many cases is to
use the correct location for the speakers
and the correct choice of microphone.
Also the use of the microphone is
important so if you are in charge of a
sound system don’t be afraid to tell the
singer or speaker how to use the micro-
phone as a good performer will take
advice.

However in certain environments the
most effective use and selection of
microphone/speakers does not help the
problem of feedback. These are the halls
and rooms which have little sound-
absorbing material on the walls and are
very ‘live’. If a frequency response curve
is drawn for such a room it will be found
that there are many peaks and troughs,
normally only 4 or 5 Hz apart, along
with perhaps major resonances.

38
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Audio Feedback Eliminator

SOLUTIONS
There are various electronic devices SPECIFICATlONS

which have been developed to deal with
this problem, the main ones being the
graphic equalizer, the variable notch Frequency shift 5 Hz upwarde
filter and the frequency shifter. The
first two (especially the notch filter) are Maximium input voltage 3V
ideal for eliminating major resonances.
These however also alter the frequency Frequency response 30Hz — 20kHz
response of the original sound. They can +%dB, —3dB
also help if the offending ‘echo’ is
actually a direct path and not dependent Signal to noise ration 70dB
on the room (i.e. if the speakers are re 3V output
behind the microphone). The other
method, frequency shifting, is described Distortion 0.25%
here. @ 1kHz, 2V out
As its name implies, the frequency
shifter takes an input signal, such as Amplitude modulation 10CHz — 10kHz < 1dB
that from a microphone, and shifts the
entire audio spectrum up or down by Phase shift network 90% + 5°
a small amount. Thus, the signals 50Hz — 20kHz
coming from the speakers are, for
example, very slightly (but to most

people undetectably) raised in pitch.
The shift is great enough to prevent
the sound from the speakers reinforcing
itself at the microphone to nearly such
a great extent. With a frequency shifter
the echo signal is of slightly different
frequency on each path round the loop
and cannot directly reinforce itself so
that while on the firstecho it may strike
a room resonance the second time it
will probably be in a null. This tends to
even out the frequency response of
the room and allows 5 to 8 dB higher
levels to be used in the average room.
Also the onset of oscillation is not as
dramatic as with the conventional
system and the distortion which
normally occurs below the feed-
back level is not as noticeable. The
system does not however do a great
deal for oscillations not associated
with room resonances.

Only asmall shiftis normally required
and it does not matter if it is an increase
or a decrease. We chose to increase the
frequency by about 5 Hz as it is more
noticeable if a vocalist is flat rather
than sharp. As the frequency response
of theunitis gooditis suitable forvocal.
work as well as general public address
use. The frequency shift and the slight
amplitude modulation cannot be

detected by most people. and measure the output of IC3 at 5. With no input signal, measure the
pin 2. {If your meter does not reject output of IC3 (or the junction...) and
ALIGNMENT DC, measure at the junction of C17 adjust RV2 for minimum output.
Equipment needed — a sensitive AC and R36). Adjust RV3 to give the 6. Measure the output of IC4 (or...) and
voltmeter (100 mV or less) or preferably minimum output. adjust RV4 for minimum output.
an oscilloscope and an audio oscillator. 3. Measure the output of I1C4, pin 2 7. If an oscilloscope is available, monitor
1. Check the output of the 5 Hz oscill- {or the junction of C18 and R37) the output with a 1 — 2 V input
ator and adjust RV1 until it stops. If and adjust RV5 for minimum output. signal and adjust RV6 to give the
it cannot be completely stopped, try 4. Measure the output of the 5 Hz minimum amplitude modulation.
a link across C9. oscillator on pin 6 of IC1 and adjust Alternatively, by using an amplifier
2. Apply a signal of about 1 — 2V RV 1 until it starts, then adjust to give and speaker, RV5 can be adjusted by
amplitude at about 1kHz to the input about 1.25 V RMS. ear. The unit is now set up.
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ETI Project
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ETI Project

INPUT

i®

Fig. 5. The component overlay.

OUTPUT
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Fig. 6. The phase difference between the two filter networks.
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e PARTS LIST ey

RESISTORS all . W 5%
R . o e - 150k
R2 . ........ 100k
R34 . o mmr 2k7
*R5 . . .¢ sle TEe 22k
R6,7 . .is aie mogars 2k7
*R8 . . sra.uw-% 3k6
RO L e Al 24k
SRHONE S 2 e 15k
RI1.3 % av & 4k7
R12. . ....... 2k2
R13. . ....... 15k
R14—R16 . . . . . 3k3
CRY%e ¢ 52 Roorrs < 56k
RABLL - e i 330k
R19,201c = « = = 2k7
R21 wel o & mioxl o it 330k
SR225 e S L B 3k9
*IR2300 . B s e 27k
R24. . w. .. Jan 330k
SR255 0 T 15k
R26. . ....... 2k2
R27. ... ... .. 4k7
R28. . ..... .. 15k
R29—R31 ... .. 3k3
R32,33....... 10k
R34Y 35 e e 1k
R36,37. . ... .. 100k
R38. . wim izt .« »it m™
R39......... 100R
POTENTIOMETERS
RV1 » vig 5% v e 250k trim
RV2—RVS5. . ... 25k trim
Rv6 .. ...... 100k trim
CAPACITORS
Cl.......... 100n polyester
*C2. ... .. ... 56n polyester
P& o 0 o oATiG 6n8 polyester
(] e P 1n0 polyester
CHE N e el o 10u 25V electro
*CO. .. E e B 1n5 polyester
HC7. . HEL N RE 100n polyester
c89 ........ 100n polyester
C1O,iq +'s . \miC- 33p ceramic
*CUI M Riag e pw 22n polyester
*C12. . mat , - B 4n7 polyester
C13......... 100n polyester
cli......... 33p ceramic
Ci15. ... ..... 10u 25V electro
*C16. . .. .. ... 5n6 polyester
C1718. ... ... 100n polyester
ClO. . sy e mie 0% 33p ceramic
Cc20-C22 .. ... 100n polyester
SEMICONDUCTORS
IC1,2. .k . k. 72 LM301A
IC3,4 . e A % MC1495
|CO e - aee o - LM301A
Q1-Q3....... MPS6515
ZDIE2" 1 5% b'a bid 5.1V 300mwW

MISCELLANEOUS

PC board
Power supply £ 16V 40mA

* For best results the components should
be as accurate as possible, preferably 1%
tolerance or selected to be within 1%.

Parts and kits for these projects are
availabte from Dominion Radio and
Livingstone electronics. See their
advertisements in this issue.
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Audio Feedback Eliminator

Printed circuit board foil pattern for inain board.

PCB foil pattern for power supply board.

TO LED
,VR\?V\ O |NDiCATOR
Circuit diagram of power supply. 2k2
INPUT QUTPUT
1C1 +15V
D1 COMMON
+| C1 4] C3
D3 =470, —— 10u

120V
INPUT

—O oV

T — 470u - 10u
120V/30Vct 500mA 25V
D2 D4 COMMON
4 ; Ic2 —15v
INPUT OuTPUT @
@ _ 15V
s P AR T S LIS T s +
Power supply. e
R1 Resistor  2k2 %W 5% b +
C1,2 Capacitor 470u 35V CT ——ip ! o ov
c3.4 Z 10u25 V = 3

Y

+

FROM ) R1 @
D1-D4  Diodes 1N4001 TRANSFORMER ~ +
LED1 Indicator SECONDARY ® +15V
IC1t Regulator 7815
1c2 7915 ~ — |T0 '.‘cEDTon
: NDICA
T1 120V/30Vct 500mA 04 D2 D1 D3

Power supply board component overlay.
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ETlI Data Sheet

Memory Data Specidal

The.information you need to know about the most popular
memory chips, and the principles involved.

2107 Dynamic RAM

WHEREAS STATIC RAMS basically
consist of flip-flops and will retain data
for as long as power is applied, with
dynamic RAM:s, life wasn't meant to
be easy. The basic storage element in a
dynamic RAM is a capacitor which is
subject to leakage and requires data to
be read from a cell, amplified and written
back again in order to avoid total decay
of the data.

Because the memory cell in adynamic
RAM is one transistor and a capacitor
as against the six transistors of the
static type, the density of dynamic
RAMSs is around four times higher.
Thus, we now have 16K dynamics, and
64K types are rumoured to exist in
research labs around the world!
Anyway, enough of this contemplation
of the wonders of LSI, let's get down to
brass tacks.

The innards of dynamic RAMs, like .
statics, are organised into rows and
columns, 64 rows x 64 columns fora4 K
RAM, to be precise. All the cells in a
single row are refreshed at the same
time, and so to fully refresh a4 K RAM,
one need only cycle through all
combinations of the low-order six
address bits within 2 ms.

The discussion here will be limited to
4 K dynamic RAMs. Although 16 K
types are available, they are still fairly
expensive and 4 K types are a much
more viable proposition for the amateur
user. In particular, we shall address our
remarks to the 2107B type of RAM, as
its cousin the 2104A is slightly more
awkward to use. The 2104 is a 16 pin (!)
4 K RAM, and to get all the address
lines into the package, the 12 bits are
split into two groups of six and then
mutiplexed over six pins using the
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PIN CONFIGURATION

21074

21074

INUEEEEREEEE!
I's

LOGIC SYMBOL

4, Dour p-

BLOCK DIAGRAM

ROW DECODE
and BUFFER
REGISTER

MEMOR Y
o ARRAY

642 64

I

$u

TIMING
CONTROL
GENERATOR

COLUMN
AMPLIFIERS

%u

Oy |
WE O
s o—wl

COLUMN DECODE

»
BUFFER REGISTER

A
s A a
wla A
13[4y Ay
2 we €s CE wE
¥y
PIN NAMES
Oin DATA INPUT CE CHIP ENABLE
AgAyy ADDRESS INPUTS® | Dgur DATAOUTPUT
WE WRITE ENABLE Ve  POWER {+5V)
[ CHIP SELECT NC NOT CONNECTED

“Refrash Addresses Ag-As.

A.C. Characteristics 1, - 0°c © 70%. v, -

READ, WRITE, AND READ MODIFY/WRITE CYCLE Vgg = OV, unless otherwise noted.

EEREE

Be Ay Ay Ay Ay Ay

-—o ‘oo
-0 Vg

-0 gy

12V £ 5% Vcc = 5V £10%, Vgg = -5V £ 5%,

21078 21078-4 21078-5 X
SR Parameter Min. Max. Min. Max. Min. Max, Ynits
tREF Time Between Retresh 2 2 1 ms
taC Address to CE Set Up Time 0 0 10 ns
tAK Address Hold Time 100 100 100 ns
tee CE Off Time 130 130 200 ns

READ CYCLE

21078 21078-4 210785
S Parameter Min, Max Min Max. Min. Max Units
tey Cycle Time 400 470 590 ns
1ce CE On Time 230 4000 300 4000 350 3000 ns
tco CE Output Delay 180 250 280 ns
tace Address to Qutput Access 200 270 300 ns

WRITE CYCLE

21078 21078-4 210785
Symbol Parameter Min. Max Min Max, Min. Max Units
tcy Cycle Time 400 470 590 ns
tce CE On Time 230 4000 300 4000 350 3000 ns
we WE Pulse Width 50 50 7€ ns
tww WE Delay 75 75 75 ns
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RAS (Row Address Strobe) and CAS
(Column Address Strobe) pins to tell
the chip whats coming in. This makes
fairly critical demands on timing, and
so poses a few problems for the
hobbyist. Whilst single chip refresh
controllers are available, which take
on the job of multiplexing the address
bits, and also include an on-chip refresh
counter which cycles through ‘the
addresses to be refreshed, these still do
not do all the work. There are some
tricky design problems associated with
using dynamic RAMs, and if you're
doing it as a hobby there’s no need to
make your life difficult.

For these reasons, most hobbyists
(and not a few professional designers)
will concentrate on the 2107B. This
chip is in a 22 pin package, so you
can’t get so many of them into the
same space compared with the 2104A,
but because it uses less interface and
control circuitry, the real estate
difference is not that great, and the
timing problems aren’t so critical.

The first problem with these chips
is that they are not fully TTL-compatible
as is the 2102, for example. The chip
enable input of the 2107B requires a
high-level signal of at least 11 V to
operate, but this can easily be got from
a special driver chip, the Intel 3245,
which also provides some selection logic.

Given a 3245 and a handful of
external logic, it looks as though the
21078 would be a good choice for
hobbyists using the Z-80. The 2107
does not require address strobing, and
consequently could run directly off the
data bus, with the Z-80 supplying the
refresh logic (the Z-80 has an internal
refresh counter which is output while
the processor decodes instructions).

If you are designing your own
memory system, and your processor is
not a Z2-80, you will have to decide
on one of three refresh schemes:
Asynchronous, which insists on refresh
occurring, even if this interrupts the
processor; Synchronous, which runs ‘in
phase’ with the processor, supplying
refresh at times when the processor is
not accessing memory; and Semi-
synchronous, which is a combination of
these schemes. Your decision will be
dependent upon the circuit complexity,
processor speed and overhead, and a
number of other considerations.

The second problem you will face
in using dynamic RAM:s is getting your
memory system to work. It is a good
idea to have some static RAM in the
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Memory Data Special

D.C. and Operating Characteristics

Ty = 0°C 10 70°C, VDD = 412V £5%, Vee = +5V £10%, VBBI‘] = BV 5%, Vgs = OV, uniess otherwise noted.
Symbo! P Limits O Conditi
m r, elar mt Ny n
v arameta Min. Typ.12 Max, ! tons
Vi Input Low Voltage -1.0 06 v t1=20ms, vy c=+10v
Vin tnput High Voitage 24 Vee+! 1 t1=20ns
Vice CE Input Low voltage -10 +1.0 \
Ving CE Input High Voltage Vep-! Vpp+! v
Voo Quiput Low Voltage 0.0 0.45 v gL = 2 0mA
Von Uutput High Voltage 2.4 Vee \ low = -2.0mA
Absolute Maximum Ratings*
Temperature Under Bias ... ................................ ... T - 0°C to 70°C
Storage TEMPErature . .. ... .. ... ~65°C to +150°C
All input or Output Voltages with Respect to the most Negative Supply Voltage, VBB « +25V 10 ~0.3V
Supply Voltages Vpp, Ve, and Vgg with Respect to VBB « v o +20V 10 -0.3V
Power Dissipation .. .. .. ... 125w
Read and Refresh Cycle "'
ov-- - -
Vin j
A ADDRESS STABLE ADDRESS CAN CHANGE ADORESS STABLE
0 7
L
Pty ———~ — —1 — t
IAle e
Vine
ce
Viee
b toc——
e et
in T :
wE WE can
e
" Chanoe Cuance
iy —_
f— ) T et '

‘bu—-—j--—-‘

G \
Gout “w':;);vcs"’]
Vou === st e

===
HIGH
V"‘“’Aj r lupEoANc(—".\

= Tace

> COLUMN
ADDRESS

MICROPROCESSOR ‘—l

MEMORY
ADDRESS

REFRESH 2ERO

COUNTER

system so that the processor can be
checked out without having to worry
too much about the memory. Once this
is done, attention can be turned to the
dynamic memories. In general, dynamic
memory is a good choice for expanding
your memory size, but not for starting
a system.

OETECT

ROW
ADDRESS

DYNAMIC
RAM

2701
MULTIPLEXER

There is obviously much more we
could say about dynamic RAMs that we
just haven’t got the space to cover here.
If you are in the market for large
amounts of memory, then check out
some of the manufacturers’ data books
for further information.
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Bit Storage

NORMALLY, LOGIC GATE outputs
have two states, 1 and 0, {in TTL, +5V
and 0 V). Three-state logic devices, such
as some memories and buffers, have an
input which can be used to force the
output to a high impedance condition,
effectively disconnecting the device so
that it does not interfere with the
operation of other devices connected to
that point.

The idea of three-state control (TSC)
is central to systems which use a single
data bus to connect the processor to
several memory chips. When the
processor reads from a memory location,
only the memory concerned is enabled
and outputs data onto the bus; all other
memories and devices on the bus should
be in the high-impedance state.

Care should be taken to avoid
situations where two or more chip.
outputs are enabled at the same time;
this could happen in worst-case system
timing errors or just plain wrongly-

designed logic. The output buffers of a
typical MOS memory chip are shown in
Fig. 1. Should device 1 and device 2
both be enabled at the same time and be
outputting different data {e.g. Q1 and

DEVICE 1

DATA
o/

)]

Q4 both on) it can be seen that this
virtually puts a short across the supply.
At best this is likely to cause an incorrect
read, and may possibly destroy one or
both devices.

DEVICE 2

2]

|
Q2 04]
* Tiapiz
_______________ A BB

Speed

OFTEN IN ADVERTISEMENTS,
memories are described as ‘prime, high
speed, low power’. The advantages of
low power consumption are obvious —
less expensive and bulky power supplies,
cooler on-card regulators, etc. But the
advantages of using high speed memories
are not quite so evident — bear in mind
that most hobby computers operate at
speeds far in excess of human reaction
times, making increases in speed of only
marginal, indeed dubious, value.

Let's look at what happens when an
8080-type microprocessor reads a
memory location. First, the processor
issues the memory address on the address
bus. This settles down, and around
100 ns later the memory read strobe
(MEMR) goes active, requesting the
selected memory location to place its
contents on the data bus. Roughly
350 ns after that, the processor accepts
the data that is on the bus.

46

If the memory cannot respond in
that time, the processor can be forced
to enter a WAIT state by pulling its
READY input. As long as READY is
false, the processor will wait.

It can be seen that the time between
the address lines stabilizing and the
processor accepting data is the maximum
time the memory system (including
external decoding and buffering) has to

respond. The important parameter of a
memory from this point of view is the
access time, ta, which is the time
between astable address being presented
to the memory and data being available
at the output. This time, plus any delays
due to decoding/buffering, should be
less than the processor required read
access time taca.

ADDRESS

ADORESS VALIO

MEMR

DATA

5 A

|2

— —!aca

|
| DATA VALID x

- —"'acR

-
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2102 1K Static RAM

THE ELECTRONICS PRESS is full
of articles high-lighting the latest
advances in memory technology, and we
must plead guilty to this ourselves; it's
quite fascinating. But we discovered
that a lot of hobbyists who are using
memories don’t have access to good
information on the devices available,
and are consequently running into
problems while trying to get their
systems up and running.

Here we attempt to give some real
nitty-gritty down-to-earth useful
information on memories. The data
sheets are not complete by any means,
but we hope they contain the most
important information. If you require
more specs, then check with a
distributor. Bear in mind that dis-
tributors deal (in the main) with
commercial organisations, and cannot
possibly afford to supply hobbyists
with heaps of expensive books,
brochures and data sheets. If you
request information from a manufac-
turer or distributor, please make life
easy for them by enclosing a
payment, if any is required.

The 2102 is, without doubt, the
commonest RAM in use today. It is a
static 1024-bit (1K x 1) memory and
is exceptionally easy to use, as many
hobbyists will testify.

PIN
CONFIGURATION LOGIC SYMBOL
PIN NAMES
—a,
_— :; on]— [~ DATA INPUT
— 4, A A, ADURISS INPUTS
14 RW  READ wRITE (NPUT
] :‘ 3 CHIP ENABLE
.
1% Qourf— | 0y, aTaoureur
- Ve POWER 5vi
Al ce
TRUTH TABLE
£t AW O, Op,+ MODE
L] x x HIGH Z NOT SELECTEO
L L L L WRITE O
L L L] L WRITE 1
L " x Sgur AEaD
BLOCK DIAGRAM
£
S
< oo
A nom .
' [ 2
oD
! B oura
Covumn 5 comcunrs o
covumn 1 tcTon

I D S S S

FRERR
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Standby Pwr. | Operating Pwr. | Access
P/N (mWw) (mW) (ns)
2102AL-4 35 174 450
2102AL 35 174 350
2102AL-2 42 342 250
2102A-2 —_— 342 250
2102A —— 289 350
2102A-4 = 289 450
2102A-6 —_ 289 650
D. C. and Operating Characteristics
Ta = 0°C 10 70°C, Vce: = 5V #5% unless otherwise specified.
21024, 2102A-4
2102AL, 2102AaL-4 2102A4-2, 2102AL-2 210246
Limits Limits Limits
Symbol Parameter Min, Typ.[U Max. |Min.  Typ.I8 Max. [ Min.  Typ.[t! Max. | Unit | Test Conditions
Iy Input Load Current 1 10 1 10 1 10 | wA |ViN=0105.25V
lLon | Output Leakage Current 1 5 1 5 1 5 | wA |CE=20v,
Vour = Vou
ILoL | Output Leakage Current -1 -10 -1 -10 -1 -10 | pA [CE=20v,
: Vout = 0.4V
lee Power Supply Current 33 Note 2 45 65 33 §5 mA [ All Inputs = 5.25V,
Data Qut Open,
. Ta=0°C
ViL Input Low Voltage -0.5 08 |-05 0.8 | -0.5 065 | Vv
ViH Input High Voltage 2.0 Vee | 2.0 Yoo | 22 Vee v
Voo Qutput Low Voltage 0.4 0.4 045 | V [lg =2.1mA
VoH Output High Voltage 2.4 24 2.2 V |lon =-100uA
Notes 1. Typical values are for Ta = 25°C and nominal supply voltage.
2. The maximum {cc value 1s 55mA for the 21024 and 2102A-4. and 33mA for the 2102AL and 2102AL-4.
A. C. Characteristics T, = 0°C 10 70°C, V= 5V +5% unless otherwise specified
READ CYCLE
2102A-2, 2102AL-2| 21024, 2102AL | 2102A-4, 2102AL-4 2102A-6
Limits (ns) Limits (ns} Limits {ns} Limits (ns}
Symbol Parameter Min, Max. | Min. Max. | Min, Max. | Min, Max.
tac Reac Cytle 250 350 450 650
ta Access Time 250 350 450 650
tco Chip Enable to Output Time 130 180 230 400
toHs [ Previous Read Data Valid with | 40 40 40 50
Respect to Address
ton2 | Previous Read Data Valid with 0 0 0 [}
Respect to Chip Enable
WRITE CYCLE
twe Write Cycle 250 350 450 650
taw Address to Write Setup Time 20 20 20 200
twp Write Pulse Width 180 250 300 400
twR Write Recovery Time [} o 0 50
tow Data Setup Time 180 250 300 450
ton Data Hold Time 1] 2 0 20
tow Chip £nable to Write Setup 180 250 300 550
Time
READ CYCLE WRITE CYCLE
——— o m . 4,1 e 4

ADORESS

Vo I
CHIP u .
EnapLE |
| [,

|
[y ——— -t

1

pata
out

)’m

B
2
3

NOTES.

15 vCLTS
20 vCuTs
0B VCLYS

1. Typwal values are tor T4 = 25°C and nominal supply voltage.
A

3

o oy fo—

ADDRESS

[,
CHIP
ENABLE
oy —o we
n - ton

Tow
DATA DAFA CAN
2 m‘m DATA STABLE

READ
WAITE

DAaTa can
CHANGE

2. This parameter is periodically samgled and 13 not 100% testeq.
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2708 EPROM

The 2708 is a static 1K x 8 EPROM
(Erasable Programmable Read Only
Memory), which has a quartz window
on top to allow erasure under ultra-
violet light. The 2708 requires three
supplies, +5V, =5V and +12 V in
normal operation, and a 26 V pulse on
the Program pin is required during
programming.

The Data /O pins (01 — O8) are
three-state; when pin 20, the CS/WE
pin is at VyL (0 V), the chip is selected
for normal read operation but when
pin 20 is at V4 (3 V min) the data
outputs are in the high impedance state.
The CS/WE pin has a third function —
when it is at V4w the device is Write
Enabled and ready for programming.

As this is a 1 Kbyte device it has 10
address pins (A0 — A9). For full address
decoding, this leaves six bits to be
utilised for the CS input, a requirement
that is easily met by the use of (say) a

. 74LS154.

Programming the 2708 is straight-
forward, but not easy. Commercial
users get round this by buying a
sophisticated PROM programmer (such
as those made by Data 1/0) or by having
their distributor supply the EPROMs
pre-programmed — many distributors
now offer this service. This doesn’t help
most hobbyists, who are unable to
supply paper tape in the correct format
to enable an EPROM to be biown.

To program a 2708, a circuit is
required to do the following: put +12V
on CS/WE (pin 20), apply data and
address to the 2708 and then, once the
address and data lines have stabilized,
pulse the PROGRAM pin to 26 V for
between 0.1 ms and 1.0 ms. The address
input can then be incremented, the data
associated with that location presented
and the PROGRAM pin pulsed. The
sequence is repeated for all 1024
addresses; this is defined as one program
loop.

This entire sequence is then repeated
at least one hundred times. The number
of program loops, N, is a function of the
program pulse width Tpw, such that:

N x pr > 100 ms

It isnot permitted to apply N program
pulses to an address and then change to
the next address and apply N program
pulses. There must be N successive loops
through all 1024 addresses.

Fig. 3 illustrates a circuit recomm-
ended by Intel for a typical program
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NOTE 1 PIN 22 MUST BE CONNECTED
TO Vg5 FOR THE 2704

PIN NAMES

[ Ag Ay | ADDRESS INPUTS j

01 Og

DATA QUTPUTS/INPUTS

WE | CHIPSELECT WRITE ENABLE INPUT

Fig. 1. Pinouts for 2708/2704.

Absolute Maximum Ratings

Temperature Under Bias
Storage Temperature
Vpp With Respect to Vgg
Vg and Vgg With Respect 10 Vgg

All Input or OQutput Voltages With Respect

to Vgg During Read

CS/WE Input With Respect to Vgg

During Programming
Program Input With Respect to Vgg
Power Dissipation

READ OPERATION

D.C. and Operating Characteristics

TS we ——|

ADORESS
INPUTS

DATA QUTPUT

00-07
— R
Mt SELECT
1o6iIc OUTPUT BUFFERS
v
DECODER B v oating
X 64 x 128
DECOLER ADM ARRAY

Fig. 2. Internal organization of 2708/2704.

PIN CONNECTION DURING READ OR PROGRAM

PIN NUMBER

ADDRESS

DATA 1O INPUTS
911, 14, ves | PROGRAM | vop | CSWE  vaa | vec
MODE 1317 22,23 12 18 19 20 2 ) 2
READ Dour A GNO GND vz [ v 5 | s
DESELECT | MIGH IMPEDANCE | DON'Y CARE | GND GND 212 | Vin 5 | 5
PROGAAM | Dy A GND PULSED 12 | Vinw 5 5

eV

-25°C 10 +85°C
-65°C t0 +125°C
+20V 10 -0.3V
+15V 10 -0.3V

+15V 10 -0.3V
. 420V 10-0.3V

+35V 10 -0 3V
1.5W

Ta=0°Cto 70°C, Vg = +5V £5%, Vpp = +12V £5%, Vgg!!! = -5V £5%, Vgg = OV, unless otherwise noted.

Symbol Parameter Min. Tye.l2l Max, | Unit Conditions

I Address and Chip Select Input Sink Current 1 0 MA | ViIN=5.25V or Vi =V
Lo Output Leakage Current 1 10 uA | Vour =5.5V. CS/WE = 5V
1op'3! | Vpp Supply Current 50 65 mA | Worst Case Supply Currents:
1ceB | Ve Supply Current 6 10 mA All Inputs High

1ge] | Vas Supply Current 30 45 | mA | CS/WE=5V:T,=0°C

ViL Input Low Voltage Vss 0.65 \Y

Vin Input High Volitage 30 Vee+ ! \Y

\1/0L Output Low Voltage 0.45 A lo - 1 6mA

Vou1 Qutput High Voltage 37 \Y low ~ -100uA

Vouz Output High Voltage 24 Y lgn - =tmA

Po Power Dissipation 800 | mw | To=70°C

NOTES: 1. Vgg must be applied prior to Vg and V- VB must alto be the ‘ast power supply switched off.

A. C. Characteristics
Ta=0°C1070°C, Vg = 46V £56% . Vpp = +12V £5%, Vgg = -5V 6%, Vgg = OV, unless otherwise noted.

Svrte Reramstey Mirn, 2708'.:;“.’““‘ Max. Min. 27o‘al’yLr:I:“i" Max. Units
tace Address to Qutput Delay 280 350 280 450 ns
tco Chip Select to Qutput Delay 60 120 60 120 ns
1pF Chip Deselect to Qutput Float (4] 120 120 ns
10H Address to Output Hold (] 0 ns
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know where to find
projects never

ublished in ETI-

anada!

CANADIAN
PROJECTS

BOOK NO.I

They’re in our “Canadian
Projects Book No. 17,
now available for

$3 a copy.

If you want to checkout the other
projects in this book see the early
issues of ET| Canada:

5W Stereo: Feb. 77
Overled: July 77

Bass Enhancer: Aug. 77
Disco Modules: Mar. 77 & Apr. 77
Metal Locater: March 77
GSR Monitor: June 77
Fuzz Box: May 77
Mastermind: July 77
Reaction Tester: Feb. 77
Burglar Alarm: May 77
Injector-Tracer: June 77
Digital Voltmeter: July 77
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HEART-RATE
MONITOR

By clipping an illuminated bulb to one side of
ycur ear-lobe and clipping an LLDR to the other
side, you can monitor the changing translucency
of the tissue as blood spurts through the blood
vesseis. The signal from the ear-lobe detector is
cleaned up and squared off and then fed to a
frequency-to-voltage convertor which, after
buffering, drives an analogue meter. this project
is not meant for use as a serious diagnostic
instrument. It can be used by those
experimenting in biofeedback or by sportsmen ir
training.

DOUBLE DICE

A project to get you started in CMOS digital
electranics. A decade counter is made to divide
th2 output from an oscillator by six. The dice
rolls while a button is pressed and continues to
rolt (now slowly) for a short while after release.
Consumption from the battery is so low that we
use no on-off switch. The results are truly
random.

TOUCH ORGAN

What's so neat about this project is that it is all
on on2 PCB. Twenty-seven touch-switches are
laid out on the copper side of the board to give a
full two-octave keyboard and tremolo switch.
There ae two voices available, and a volume
control. The project is easy to build, uses 12 ICs
and runs from a 9V battery.

i S

PHASER

The effect of the phaser or phlanger will be well-
known to readers who are interested in popular
music. The ETI phaser achieves the desired effect
by splitting an audio signal into two paths and re-
mixing the components after one has undergone
a phase change. This change takes place in six
RC networks, each capable of 180° shift at high
frequencies. This gives a comb-shaped response
(3 minima) for the unit as a whole. The
characteristic whooshing sound occurs when we
change the resistive elements of each RC section
(using a 4049 as six sets of complementary FETs)
under voltage control from a triangle-wave
oscillator.

AUDIO LIMITER

This stereo device uses a 4049 CMOS hex-
inverter IC to provide enhancement-mode FETs
for use in a voltage-controlled attenuator circuit.
The project can be used to limit audio peaks to
prevent amplifier clipping, to reduce the dynamic
range of a signat for recording, or as a voltage-
controlled volume control for remote or
automatic operation.

SOUND-LIGHT
FLASH

This project senses a change in light or sound
and, after a predetermined delay, operates a
photographic flash unit. You can photograph
glass shattering, any violent impact, splash, clap,
explosion, etc,

Please clip the coupon below and send to: ETI Magazine
Unit 6, 25 Overlea Bivd., Toronto, Ontario, M4H 1B1

CANADIAN PROJECTS BOOK No 1  reaseprint

NAME

ADDRESS

TOWN/CITY PROVINCE/STATE
CODE DATE

O Please send me one book, | enclose $3.00.

O Cheque enclosed. DO NOT send cash.

O Bilt Mastercharge. [ Biil Chargex.

O Please send me two books, | enclose $6.00.

A/C No.

Signature

Expiry Date
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pulse driver. Beware! A single transistor
from the +26 V line with an emit;er pull-
down resistor will not work, as it cannot
get the output down to within 1V of
Vgg.

To erase the 2708, it should be
exposed to ultra-violet light of a wave-
length shorter than approximately 4000
Angstroms. Warning: sunlight and certain
types of fluorescent {ighting have wave-
lengths in the range 3000 — 4000
Angstroms. Intel’s data shows that
continuous exposure to room level
fluorescent lighting couid erase a typical
2708 in approximately 3 years, while
direct sunlight will take approximately
1 week to do the job. While this may be
one way of erasing your 2708s, you
generally don‘t want it to happen, and
so an opaque label should be stuck over
the quartz window.

The best, and recommended, way
of erasinga 2708 is to expose it to short-
wave ultra-violet light which has a wave-
length of 2537 Angstroms. The
integrated dose (i.e. UV intensity x
exposure time) for erasure should be a
minimum of 15 W-sec/cm?. The erasure
time with this dosage is approximately
15 to 20 minutes using an ultra-violet
lamp with a 12000 uW/cm? power
rating. The 2708 should be placed
within 1inch of the lamp during erasure.

CAPACITANCE!! To=25C, f=1MHz

Waveforms

ADDRESS

X

e \

DATA

o DATADUT INVALID

DATA OUT
FLOATING

PROGRAM CHARACTERISTICS

Ta = 25°b, Vee = 5V £6%, Vpp ~ +12V 5%, Vg = -6V $5%, Vg = OV, Unless Otherwise Noted.
D.C. Programming Characteristics

Symbol Parameter Typ. | Max. | Unit. | Conditions
Cin Input Capacitance 4 6 pF Vin =0V
Cout Output Capacitance | 8 12 pF | VouT = 0V

Note: 1. This parameter is perrodicaily sampied and 1s not 100% tested,

Fig. 3. PROM blowing circuit.
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Symbol Parameter . Min Typ. Max. Units | Test Conditions

[ Address and CS/WE Input Sink Current 10 HA | Vg =5.25V

lipL Program Pulse Source Current 3 mA

liPH Program Pulse Sink Current 20 mA

lop Vpp Supply Current 50 65 mA Worst Case Supply

Currents:

lec Vee Supply Current 6 10 mA | All Inputs High

lgg Ve Supply Current 30 45 mA | CSWE=5V;Ta =0°C

Vi Input Low Level {except Program) Vg 0.65 \

Vin Input High Level for all Addresses and Data 30 Veo+t v

Vibw CSWE Input High Level 1.4 12.6 V| Referenced to Vsg

Vine Program Pulse High Level 25 27 v Referenced to Vgg

Vie Program Pulse Low Level Vss 1 \ Viup - ViLe = 25V min,

A.C. Programming Characteristics
Symbol Parameter Min Typ. Max Units
tas Address Setup Time 10 us
tess CS/WE Setup Time 10 us
tps Data Setup Time 10 us
tAH Address Hold Time 1 us
teH CS/WE Hold Time 5 s
toH Data Hold Time 1 us
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Decoding

PROBABLY THE COMMONEST size of
memory chip in use today is 1 K x 1, or
in ROM, 1K x 8. The 2102, for example,
is exceptionally easy to use from the
point of view of address decoding. Ten
bits of the address bus are decoded by
the chip itself, leaving only six bits from
which to derive the CE signal.

If full address decoding is not
required, for example, in small dedicated
systems, then it is possible to invert the
individual high order bits of the address
bus and use them directly as chip selects.
This will aliow the use of up to 6 K of
2102s or a combination of RAM/ROM
{less if you use memory-mapped 1/0).

Beware! This method can lead to bus
contentions. For example, when a 6800
restarts, it looks for its restart vector in
locations FFFE and FFFF, thus setting
all those high-order address bits high
simultaneously. This will enable all of
your RAM simultaneously, leading to
all kinds of nasties; see the section on
three-state control.

From the hobbyist’s point of view,
and in any general-purpose or large
system, it is better to fully decode the
address bus. As we have said, the 2102
and the 2708 decode 10 bits, leaving
six to be decoded by external circuitry.
The most common, and probably the
easiest way of doing this is to use the
74154 (or 741LS154) 4ine-to-16-line
decoder

x { —
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Fig. 1. The 74(LS)154 pinout.

Fig. 3. This circuit can be used to decode two
bits to one of four.

The 74154 will decode a 4-bit input
to one of 16 mutually exclusive outputs.
The outputs are normally high and go
low when selected, thus matching the
CE and CS inputs of most memories.
For exampie, if the input code is 1010,
output 10 will go low.

We have said that the ‘154 decodes 4
bits; how do you cope with the re-

Memory Data Special
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Fig. 2. The internal circuit of the °154,

maining two? Well, the ‘154 has two
enable inputs, G1 and G2, which can be
used, in conjunction with a couple of
NAND gates, to decode A14 and A15,
By slightly increasing the complexity
of this bit of circuitry, it is possible
to decode the read and write strobe
signals of your computer to ensure
correct timing in operation.

The binders cost $5.00 each. which includes
Credit card orders must include your ac
Send your order to ETI Binders. Unit 6. 2

Ontario residents add 7% PST.

In response to many requests from our
readers we have arranged for binders to be
made so that you can keep ETI's first
Canadian volume together and protected
from damage The binders are covered in
attractive leather-look black plastic and
are designed to hold twelve issues. The ETI
design is printed in goid letters on the
spine

postage and packaging. Do not send cash — you can pay by cheque. Mastercharge. o1 Chargex
count number, the expiry date. and your signature. In all cases allow six weeks for delivery
5 Overlea Bivd.. Toronto. Ontario M4H 181. Don't forget to include your name and address
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MPU — spotter’s guide to what was, is and will be.

SINCE LAST OCTOBER Microbio-
graphy has been looking at some of the
more popular processors individually.
This month we are deviating from that
theme a bit (?) to make a quick survey
of the overall micro scene.

PAST TRENDS

Early microprocessors were rather
tricky to deal with in thatthey neededa
lot of hardware support. That is to say
you had to provide typically three
supply voltages, a complicated clock
driver circuit (probably two phase) and
heaps of TTL to perform various
functions for the main chip. Since then
the typical mpu has become much
“cleaner” and nicer to work with, one
power supply voltage, on chip clock,
and many other work saving features.

Of course at the same time the trend
has been to faster and lower power ICs,
while increasing the computation
power of the mpu and the intelligence
of peripheral chips, 1/0 ports and so
on, to allow the mpu to concentrate on
its own job.

THE FUTURE

Developments have been and will
continue to occur in two distinct areas,
namely at the top and bottom of the
market. Atthe top we’ll be getting more
computational power, more speed,
and probably more intelligent peri-
pheral chips. This will tie in to the
increasing trend toward 16 bit
machines, and the addition of features
such as hardware multiply and divide.
In fact today’'s minicomputers are
already receiving competition from
microprocessor systems.

Atthe otherend of the scale thereisa
huge market for better “controller”
oriented systems. Here we are talking
about controllers for household
appliances, elevators, and a wide
assortment of other machines. (Our
own review of the microprocessor
controlied Heathkit-Bally pinball
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machine will appear next month). After
the manufacturer of such a system has
initialty debugged the program he will
typically require one or two kilobytes
of ROM to store it in, and only a small
amount of RAM to operate with. thus
“one chip” systems are becoming
popular, where the mpu chip itself
includes the ROM and RAM, and
possibly even a few |/0O lines to boot.
This results in an extremely compact
system.

These “one chippers” are probably
of less direct interest to the micro-
computer hobbyist who is generally
looking at a larger system, and
probably needs the flexibility of being
able to switch ROMs occasionally.
However at least one hobbyist system
has appeared recently using an 8048,
Intel's one chip unit which can be
expanded to the size of any typical
system.

GENERAL INSTRUMENTS

1600: General Instruments’ 16 bit
processor which features eight general
purpose registers and a 64K word
address space. Four addressing
modes are provided. Some interesting
peripheral chips are available in-
cluding a dual 10 bit digital to analog
convertor.

RCA

1802: RCA again show off their
expertise in the CMOS field with this
CMOS processor, the heart of the
COSMAC family. This mpu provides
the convenience of loose voltage
requirements and low power, but
achieves instruction times as low as
2.5us with a 6.4MHz crystal attached to
its on chip-clock generator. The
somewhat novel internal architecture
of the 1802 is designed around a 16 by
16 bit register array, with three other
registers to keep track of which
registers are being used as the

program counter, data pointer, and
other functions such as *“accum-
ulator”. The instruction set reflects this
with an emphasis on the heavy use of
these internal registers as the source of
addresses for operands, and auto-
increment type instructions for
convenient use of tables. The use of a
stack in main memory is quite familiar,
as is the interrupt scheme with limited
priority which causes a call to a
predetermined Icoation. Direct mem-
ory access is built right into the 1802
for data transfers up to 80K bytes per
second. In addition this DMA cap-
ability can be used in “load” mode to
load in a program upon power-up.
The popularity of CMOS in low
power battery applications is widely
shared and is no doubt carrying overto
this product. We have seen several
battery operated development and
training kits based on the 1802, but no
large systems as yet. ROM, RAM, serial
and parallel |/O units are available, and
of course the extensive selection of
readily available CMOS parts make
good companions for the 1802. See

ETI-Canada January 78.

SIGNETICS

2650: Philips’ entry into the micro-
processor market is through their
Signetics wing. The 2650 is strong in
the area of interfacing, and in fact was
originally introduced by itself for use
with standard components. Since then
however several support chips have
been brought out and now the 2650
along with the 2656 memory interface
is considered to be a two-chip set.
Only 32K of address space is
provided on this 8 bit machine, but that
will rarely limit the user. The
architecture is unusual with no specific
accumulator, but 7 general purpose
registers configured in a clever
manner. the stack is on chip and
provides for 15 levels of return

ETI CANADA — MAY 1978




addresses. The I/O possibilities are
quite varied, with four levels of
sophistication to match the need, the
simplest being to use the serial 1/0
lines provided on the 2650 itself.

The instruction set, which is fairly
standard for an mpu, is made
especially powerful by the inclusion of
indirect and indexed modes along with
auto-increment features.

As yet not too much has been seen of
this processor in the hobbyist field, its
uses having been mostly confined to
the industrial controller market. See
ETI-Canada March 78.

FAIRCHILD
3850, 3859, 3870: See F8 family.

DATA GENERAL

mN601: This 16 bit microprocessor
comes from Data General Corporation
and forms the heart of their MICRO-
NOVA system.

INTERSIL

6100: A 12 bit machine from Intersil
(and second source Harris) which
emulates the popular DEC PDP-8
minicomputer. its other big plus is the
fact that it uses lower power CMOS
technology, and several CMOS
support chips are available.

MOS TECHNOLOGY

6502: Although this mpu from MOS
Technology has been around for some
time, it is only recently that it has
started to catch on. The 6502 is
actually the biggest and best of the
6500 series, which included the 6501, a
version hardware compatible with the
6800 but with 6500 instruction set, and
a number of versions identical to the
6502 except for smaller package size
(28 pins) necessitating the elimination
of some lines such as address, and
different clock configurations. A 6502
system can use mapy of the peripheral
interface chips of the 6800 family and
vice versa.

The 6502 has several advantages
over the 6800. One of the most useful
for hobbyists is the fact that it uses only
static logic and thus may be stopped in
any state, allowing the direct obser-
vation of address and data lines. It also
has an on board clock generator. MOS
Technology amply demonstrated the
advantages of these features in their
very popular KIM demonstrator kits.
The 6502 also has surprising power in
the software department with the
inclusion of indirect indexed and
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indexed indirect addressing modes.
These software advantages are
probably in no small measure
responsible for the fast verions of
BASIC available on the Commodore
PET, Ohio Scientific Challenger, and
Apple 2, all 6502 based home systems.

With Commodore now backing MOS
Technology, the 6502 also available
from Rockwell, and versions up to
4MHz, we expect to hear more about
this chip. See ETI-Canada December
77.

MOTOROLA

6800: Motorola’s mpu (also supplied by
Fairchild and American Microsystems)
is probably the closest thing to big
competition to the 8080. It requires
only a single 5V supply, but does need
a special clock driver. The address bus
is 16 bits wide, and the data bus is 8,
with a simple control bus. Two
accumulators are provided along with
the program counter, index and stack
registers. The software includes
implied, immediate, absolute (and zero
page), relative and indexed addressing
modes, which in some situations can
lead to programming advantages over
the 8080, and even the Z80. Interrupts
are generaily handled by poliing.

The 680C is available in options upto
4MHz, and its fairly wide acceptance
has brought a variety of peripheral
chips onto the market. See ETI-
Canada December 77.

MOTOROLA

6801, 6802/6846: These are the one
and two chip versions of the 6800 from
Motorola. Starting with the two chip
version, the 6802 contains the
processing power of the 6800, clock
generator, and 128 byte RAM, of which
32 bytes can be backed up by battery
power in case of power failure, or
simply for the saving of needed system
variables between uses of the machine.
The 6846 contains 2K ROM, 10 I/0
lines and a timer.

The 6801 might better be described
as a “one-chip 6804%" since it shares
with the 6809 such features as a
number of 16 bit operations and the
eight bit unsigned multiply, which
incidentally takes only 10us to reach
the 16 bit resuit. 128 bytes of RAM, 2K
ROM, a timer, two serial and 31 parallel
1/0 lines are included.

MOTOROLA

6809: Motorola views this processor as

Microbiography

an easy way to get into the 16 bit fieid
by making this mpu very similar to the
6800. It aimost functions as a dual 8 bit
processor, or as a full 16 bit machine.
In addition to more- instructions and
registers than the 6800 it has such
sophisticated features as auto in-
crement and decrement addressing
modes, relative branches over the
entire address space, and hardware
multiply.

Delivery of the 6809 is not expected
until around September.

Looking into the future, Motorola is
working on a more powerful processor
family they call MACS, designed
around a 16 bit data bus and 24 bit (16
Megabyte) address space.

INTEL

8008: This is the chip that started it all.
Now obsolete and very little used, the
8008 required many TTL chips for
support, a separate clock driver, and
two supply voitages. By today's
standards very slow (12.5us per
instruction cycle, with 1 to 3 cycles
per instruction) and difficult to use.
Intel must have learned a lot from this
mpu, their second attempt has proved
quite an improvement . . . the 8080.

The 8008 uses 8 bit data bytes, and
14 bit addresses, these being multi-
plexed onto an 8 bit bus. Forty-eight
instructions are provided, and in
addition to the accumulator and
program counter there are 6 general
purpose registers, and a 7 level stack.
Vectar interrupts may be used. See
ETI-Canada October 77.

INTEL

8048: A one chip mpu from Intel which
includes 1K ROM, 64 bytes of RAM, 27
I/0 lines, a timer/event counter and
one level of interrupt. it uses 90
instructions, most of which are single
byte, and is expandable with 8000
family ROM and RAM components and
peripheral devices. There is also an
8748 with EPROM instead of ROM, and
an 8035 with no ROM. Coming up are
an 8049 with 2K ROM, and a “half-chip”
design, the 8021 with a minimum of
memory and |I/O capability running a
subset of the 8048 instruction set.

INTEL

8080: This processor is considered to
be the closest thing that the industry
has to a standard. Intel was the
originator, and it is now also supplied
by Advanced Micro Devices, National

53



Microbiography

Semiconductor, NEC Microcomputer
and Texas Instruments.

The 8080 has been improved and
enhanced many times over, and what
was originally a 1MHz device is now
available in 3or 4 MHz versions.'Ithas a
16 bit address bus, 8 bit data bus and
the typical system will include an 8224
clock driver and 8228 system con-
troller. With these the user can employ
standard memory chips and because
of the wide acceptance of the 8080 has
available a wide choice of peripheral
ICs from a variety of sources. Three
supply voltages are needed, +12, +5,
and -5V,

Seventy-eight instructions are
available, with immediate, direct
(absolute), register (implied) and
indirect addressing ‘modes available.
Registers include program counter,
accumulator, three pairs of general
purpose registers and a stack pointer
(the stack jocated in main memory
keeps track of subroutine calls and
interrupts). Vector interrupts are used.
See ETi-Canada October 77.

INTEL

8085: A descendant of the 8080 this
mpu features only one supply voltage
(+5V), on board clock, muiti level
interrupts and serial /O onthe chip. To!
achieve this some of the address and
data lines had to be multiplexed
together to save pins. Thus one must
use MCS-85 system components
(memory, peripheral controllers)
which unmultiplex internally, or use
some external ICs to do the demulti-
plexing. Versions of this mpu are
available for upto 5MHz, and it is
interesting to note that for an 8080 and
an 8085 running at the same speed the
actual access time specs required of
the memory chips can be 50% slower in
the 8085 system.

The 8085 software is identical to that
for the 8080, except for two added
instructions used for serial /0.
Because of the built in serial I/O
feature and small number of “extra”
chips required in an 8085 system, it
lends itself readily to controller
applications, communication with a
teletype etc., but retains compatibility
with the 8080 and may be expanded to
the same size as an 8080 system.

The 8085 is available from Intel. See
ETI-Canada November 77.

INTEL
8086: This is the 8080 grown into a 16
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bit machine. 20 bit address provides 1
megabyte memory space. Additions to
the 8080’'s powers are block move and
searhc capabilities, and hardware
multiply and divide. The initially
available part will be a 5MHz version
(June 78) with 8MHz unit to follow.

FAIRCHILD

9440: Fairchild's one chip 16 bit mpu is
part of their new “Microflame” family.

9900: A very powerful 16 bit mpu, this
chip from Texas Instruments is
capable of minicomputer tasks.
Among its outstanding features are
memory-to-memory architecture, and
hardware multiply and divide. At 3MHz
speed these operations are possible in
approximately 20 and 40 usec each!
Many interesting hardware features,
and a full complement of addressing
modes inctuding indirect, indexed and
auto-increment.

There is also a one chip version of
the 9900, the 9940 which contains 2K
ROM and 128 bytes of RAM (8 bit
bytes) and 32 1/0 lines. On top of this
an |IL technology version of the 9900is
expected.

NATIONAL

COPS: This family of Calculator
Oriented Processor Systems is really a
set of special purpose micropro-
cessors, including typically some
ROM, RAM and direct interfaces for
keyboard and seven segment numeric
displays. The Sinclair Cambridge
Programmable calculator employsone
of these chips.

FAIRCHILD

F8 Family: When the F8 system was
originally introduced by Fairchild it
was envisioned as having a two chip
heart sharing the processing func-
tions. The 3850 mpu contains clock
and interrupt logic, accumulator and
arithmetic logic, 64 bytes RAM and two
bit 1/0 ports. The system bus uses only
51ines for all data, address, and control
information. This requires that each
device hanging onto the bus must
contain a register for the program
counter, stack register, and possibly a
data counter. The 3851 “Program
Storage Unit” in particular, the usual
sister chip to the 3850, contains all
these registers and 1K ROM plus two 8
bit I/0 ports and additional interrupt
logic. The family includes a chip which

interfaces between this strange bus
and standard dynamic memories,
including refreshing them. Another IC
interfaces to standard RAMs and has a
timer in addition. Considering most
microprocessor systems use buffers
between the mpu and memory, the F8
configuration looks no less efficient. In
fact, it appears to be quite effective in
small to medium size applications, and
the software aiso can be quite effective
with use of the internal sratchpad
RAM.

The 3850+3851 functions have been
embodied in one chip models, the 3859
1K ROM and 321/0 lines, and the 3870
with 2K ROM and 32 1/0 lines.

Not many hobbyist systems have
appeared using this family, although
recently the “Video Brain” was
introduced by Umtech Inc. which,
designed by the ex-director of
Fairchild's F8 group naturally uses an
F8 system. Mostek are also in the F8
business.

NATIONAL

PACE: National's 16 bit micro-
processor family has been around for
quite a while and usgs a fairly standard
architecture. Four “general purpose
accumulators have been included and
the software addressing modes
include base page, absolute, program
relative, indexed and indirect modes.

A new version of the PACE has been
introduced, known as the 8900, and it
purportedly has numerous improve-
ments.

An interesting feature of National's
development systems for PACE, 8080,
8900, and SC/MP is their MOCROBUS
which allows the interfacing of
components of each system with the
others.

NATIONAL

SC/MP: Standing for Simple Cost-
effective MicroProcessor, the SC/MP
is National's low end control system.
The |ISP-8A/600 is the SC/MP-II
version and includes single supply
requirement, on-chip clock, fairly
standard architecture, serial 1/0 lines
and fairly simple bus arrangement.

Addressing modes include relative,
indexed and auto-increment. Main
popularity of the SC/MP system has
been in the basic controller-evaluation
kit area.

ZILOG
Z8: Here's a one chip unit from Zilog
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expected this year. Said to be on this
chip are 2K ROM, 128 bytes of RAM,
four 8 bit parallel I/0 ports, serial /0
lines, seven level interrupt scheme,
and two timers! It is to run a subset of
the Z80 instruction set, will be quite
fast, and expandable upto 64K of
external RAM or ROM.

ZILOG

Z80: This mpu from Zilog appears to be
the one which has caused the most
excitement recently, probably because
it has a snappy sounding name. [t too
evolved from the 8080, but is a
tremendous improvement, able to win
over supporters of both 8080 and 6800.
Starting with the hardware, the Z80
features single supply voltage, simple
single phase clock, (4MHz standard),
automatic dynamic memory refresh
transparent to the programmer, and
about twice as many registers inside.

On the software side the Z80

incorporates a large number of
additional instructions, with increased
versatility coming from the extra
registers, and the ability to handle data
in one, 4, 8, and 16 bit units. The
addressing modes added in the Z80
are: relative, and bit. The very useful
abilities to do block moves, searches,
and /O are also included, along with
three different kinds of interrupt.

All 8080 sottware will run on a Z80
system, although the instruction
mnemonics are different for op-codes
which do the same thing.

Mostek is the second source for the
Z80. See ETI-Canada November 77.

ZILOG

Z8000: We expect this one to be the
chip of the year award winner, it's
really exciting! Zilog claims that it is
comparable to the DEC PDP11-45 in
architecture, and computational

Microbiography

power and speed. The 23 bit address
bus handles 8 Megabytes of memory
directly. The Z8000 includes all the
software features of the Z80, in a total
of 418 instructions. The internal 16 by
16 bit register array also allows some
32 bit manipulations, and some
interesting string manipulation func-
tions are reportedly included.

First available samples of this chip
are expected in July with production
quantities in September.

Oh yes, it also has hardware multiply
and divide.

As vou can see from this listing,
some amazing things are happeningin
the fast moving microprocessor
industry. What is even more amazingis
the vast number of applications that
are going to use mpus, and the
increase in the intelligence possible in
so many of the machines that are a part
of our everyday lives. We sure hope
this will be an improvement.
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Tic-Tac-Toe

Tic-Tac-Toe

ETI Softspot

This sophisticated program for the HP67 calculator was writ

Roy of Hull, P.Q.

ten by Francgois

THIS PROGRAM designed to
operate on an HP-67, plays TIC-
TAC-TOE against the user. Unlike
similar programs which have
appeared before, including one in
HP's “Game Pac”, no restrictions are
placed upon the user: he may start
the game in any one of the nine
squares, or he may let the Calculator
play first.

The program is even more
enjoyable due to the fact that it CAN
be beaten, although it plays a very
good game. The only “catch” is that
the Caiculator “thinks” for about 35
seconds before replying to a move
(except the first move).

EXECUTION

Operation of the program is also
very simple (it is recommended that
the game be played with pencil and
paper): you simply press the key that
corresponds to the position of your
move on the HP-67 keyboard (or
enter a zero to have Calculator start)
and you press “A”. The reply is in
the form: n.r where n indicates
whether this is the first, second, etc.
move and r is the reply itself (integer
showing position of move on HP's
keyboard). If the display switches to
format: n.r00000000, you just LOST a
game. A flashing decimal indicates a
tie game. To reset (start a new game)
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depress “B" and then proceed as
above.

Theory of operation: First, the
three rows, the three columns and
the two diagonals are examined for
“two of a kind” with 3rd square free.
If two of “Machine's” kind are found,
coordinate of empty square is stored
in R11 (Secondary register 1). Same
goes for two of “Player’s” kind and
R10. Then if R11 is nonzero, the
indicated square is played and flag 1
is set (machine wins). Else, if R10 is
nonzero, the square it contains is
played (to BLOCK Player's win). If
both R10 and R11 are zero,
Calculator will briefly “examine” the
board to see if you have any
“sneaky” plans in mind, and will play
a “semi-random” move based on this
“study”. Play continues until 8 (9 if
Calculator starts) moves have been
played or until Machine wins (it
won't admit a loss!).

The board’s status may be
examined at any time by recalling
register 1 thru 9. The 4's represent
the Machine’s moves; the 1's denote
the Player's moves and zeros denote
empty squares. The board is
“mapped” onto the Calculator's
keyboard such that keys 1 to 9
represent the 9 squares of the tic-tac-
toe grid.

If an attempt is made to play a
nonempty square, the program will

halt shortly after you have pressed
“A" in which case you should reenter
a correct move and press “A" again.
The user is expected to be “fair"
enough to avoid cheating by
manually storing moves in the
Calculator's registers, The program
can be beaten without cheating.

SOFTSPOT is ETI's programmable
calculator software department. We
know there are many of you who have
gone to a lot of effort to write routines
for your machines — how about
sharing the fun. Send us a copy of your
pet program, preferably with flow
chart. To make things interesting we
will restrict our choices to only those
programs making use of loops or
conditionals.

All programs we publish will be paid
for.

Mait to: ETI Softspot
Unit 6, 25 Overlea Blvd.,
TORONTO, Ontario
M4H 1B1

Don’t forget to mention what kind of
calculator you use — and we'd also be
interested to know where you bought
it.

ETI CANADA — MAY 1978




Differential voltage
comparator

Open-loop inverting DC
amplifier

Closed-loop inverting DC
amplifier

Non-inverting DC amplifier

Unity-gain DC voltage
follower

X100 inverting DC amplifier

Variable gain inverting DC
amplifier

High impedance x100
inverting OC amplifier

X100 inverting AC amplifier

Non-inverting x100 DC
amplifier

Non-inverting variable-gain
DC amplifier

High input impedance,
non-inv, x100 AC amplifier

Non-inverting x100 AC
amplifier

DC voltage follower

AC voltage follower

Very high input impedance
voltage follower

boosted output
Bidirectional DC v-follower,

Unidirectional DC v-follower,

All in ETI's 741 Cookbook:

boosted output
Unity-gain inverting DC adder
(audio mixer)
Unity-gain balanced DC phase
splitter
Unity-gain differential DC
amplifier (subtractor)
Semi-log AC voltage amplifier
Constant-volume amplifier
1kHz tuned amplifier
(twin-T, acceptor)
1kHz notch filter
Variable low-pass filter
Variable high-pass filter
Variable-voltage supply
Stabilised power supply
Stabilised power supply with
overload protection
Precision half-wave rectifier
Precision half-wave AC/DC
convertor
DC voltmeter converter
DC voltage or current meter
Precision DC millivoitmetar
Precision AC millivoltmetar
Linear-scale ohmmeter
Audio Wien-bridge oscillator
Square-wave generator
Precision temperature switch

Available from ETI for $2 (includes postage). Just
order our May 1977 issue from ETI Back Issues
Dept, Unit Six, 25 Overlea Blvd, Toronto, M4H 1B 1.

New from ETI!

etl PAN EL no1
TFBN?‘-’ERS

be oo © Bfhpomoe

: .

Rub-down panel
markings

shéets‘(a full-sized one cutin
half for easy postage) and
contain sufficient lettering
mass of lettering and control {or dozens of projects.

A really high quality systemn ;
for finishing off your pro-
jects. The sheets include a

s_cales for both rotary and Send $3.50 (including post-
linear pots. age) to ETI PANEL TRANS-

The lettering is trans- fpps Uit Si .
ferred simply by laying onto g, 4 ror'énif"hnzt?riﬂ.’%fﬁ

the panel and rubbing down : h
— it's strong and permanent. ll:ng Ontario Residents add 7%

Introducing the Impossible (Until Now)
Two Canadian made component sets that
beat the imports for value and quality.

These attractive top quality player/receiver are made possible by
Canadian know-how and totally automated assembly technigues.
All parts are superior quality and fully guaranteed.

Maodel

M400

Steres Music Center AM/FM

Radis, Phono and 8 track
i complete with Speakers.

$109.95

Plus $4.50
Shipping and_ha_ndli_ng_ _

A set you will be proud to own and to show your friends

Model AN/FM Radio Stereo Player
complete with speakers;

$55.95

Flus $3.50
Shlppllg and handling

LY

set for bedroom, cottage, workshop or
anywhere in the home.
Now available Clock Kits with transistorized movements and solid
wood cabinet, Digital Tachometer, Power Supplies and Radar Det-
ectors.
If you are not already on our mailing list, send for our new Free
Catalogue. It's just off the press and contains many new items.
MAGNUM’S new 5% Discount Coupons apply to all items in this
advertissment and all merchandise listed in our new Catalogue.
Ontario residents add A% Provincial Sales Tax - Toronto area res-
idents are invited to visit our showroom for a demonstration of
these units.

MAGNUM electronics

72 Statford St., Toronto M6J 2R8

Please send me the items listed below and include my
MAGNUM Discount Coupons

Quantity Item Price Total
........................ B c00e Sbvooooaaocooa
........................ $..... %
DO NOT SEND CASH
NO C.0.D.'S

{___The markings are on two
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Tic-Tac-Toe

Main
Routine
("A™)

Move Entered
=07

Check validity
of move and hait
if invalid

Y

[Call PLAY (X, User)

Centre square
empty?

FLOW CHART

ETI Softspot

Subroutine
("PLAY")

Place move
on board

Return

Store sum

of user's moves
in Re. If square
is odd, store
itin R13.

“Sum of moves”
and “last odd move”

required to “refine”
a “random” move.

Call REPLY
(and place replied
move in X)

Call PLAY
(X, Calculator)

F Game
Over?

Hait, Displaying
reply and await
next move

58

Signal calculator
win (if any) or
flash (last) move.

FLOW CHART SYMBOLS

information Output

Data to be Input

Branch

Operations

Program Entry Point

End

o 9 [JO UL
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COLOR ORGAN

KIT %%

3 CHANNEL

$1995

5 CHANNEL

6 CHANNEL
STEREO
2 X 3 CH.
37.95

Creates beautiful psychodelic lighting effects from any sound source.
Easily connects to your stereo system, musical instrumests amplifier,
PA system, etc. divides the sound into three separate chan-
nels, low, med. and high frequency. ¥ou plug three lights or three
sets of lights into the back of the controller (not to exceed 500 watts
per channel). Each set of lights can be individually controlled.

Panel Meters
41" scale
A.C. VOLTMETER 0 - 234 v.A.C.

A.C. MILLIAMMETER _ TWO SCALES
LOW 0 - 27.5 ma.

S 695 HIGH O - 242 ma.

5 for $30.00

cumume[ £} Plastic Cased 2" dia. x 44"
250 mfd. 350 v.
.\‘}\ Grade | 500 200 v.
& 0apacilors sowacue, waiiony 17200 190 v,
m SANGAMO and G.E. o *
Q & GUARANTEED FOR DME FULL YEAR 2,000 50 v.
: 2,000 100 v.

(%) 14" dla. x 44m L

3,500 75 v.
& 2,500mfd. 45 v, 3,750 75 .
5,500 19 v. 5 000 55 v.
7,000 13 v. 41,000 mfd 19 v,
g 19 v 14,000 13 v.
a 10,000 10v. 120 o
11,000 10 v. ’ ’
YOURCROICE L0 0¥ 19,000 g v
Plastic Cased 74, 000mfd. 10 v. 36,000 4v.

"MOOVIT”

THE

LIMITED QUANTITY

Stock Up NOW.. RGCGiVi“g_ Tu bes ORDE'.I?LNIXOMQI'TJBES

SUPER LUBRICANT

for tuners — switches — changers
removes rust — nhibds  COrMosion
permanent lubncation for every nech

99 1.29 149 249

4876 9AU7 3DK6 10DE7 | 3HQS 6HD7 | 2E26 10L28
6B8J6 12AU6 | 3CB6 12AT7 | 4HT6 6HQ5 | 3BH2 178E3
6BH6 128E6 | 6AU6 128Y7 | 5AT8 6JU8 | 6HJ7 178F11
6826 12AD6 | 6GK6 12BR7 | 6CL8 10JA8 | 6JT8 17KW6
6CB6 12AL5 | 6J6 120B5 | 6EMS 10JY8 | 9ED4 27GB5
6J4 12SN7 | 6SQ7 19EA8 | 6GH8 12FX5 [ 9V9 40KG6
604 12x4 8CG7 25AX4 | 6HB7 14GW8 | 10GN8  42EC4

anical or electrical siuation

MASE M CANADA N

CJM CAPSULED LENLINE JELLIED
MOQVIT 20 INDIVIDUAL APPLICA
TIONS OF MGOVIT |N FIRE ENGINE
RED CAPSULES IN A RE.USABLL

Relays s3%

No; KR-7 DPDT
%8V AC 20 Anp 3 FOR $10.00

A small, low cost, highly
efficient gencral purpose relay for handling
light power loads such as small motors, sole-
noids and other relays, and general automa-
tion work. All AC models carry U/L labels;

KRP SERIES versatile, multi-contact ar-

rangement. Enclosed in a clear cellulose ace-
tate dust cover. . Standard 8-pin octal-type
lug for KRPS and KRPl1l, 1l-pin for
RP14. Weight: Approx. 3 ozs. Contacts: 5
amp, 3" dia. gold-flashed silver.

).
sgs 53
No; KRP- 70 3V. DPDT Samp.
11 pin 3 for $10.00

ROUND PLASTIC BOTTLE NET PRICE
PER PLASTIC JAR y

Qc SPECIAL 1'75

THIS 'S PROBABLY THE BEST
CLEANER 1U3RICANT PRESERVA
TIVE AVAILA3LE FOR THE FLEC
TRONIC TECHNICIAN THE MECH
ANIC OR THE TINKERER

L4 4
Miniature Lamps
FLASHL IGHT BULBS
PR-2 dodve g tor 5¢
Qﬁ PR-3 3.6v. 100 for $4.50
PP-13 4.75v.

PRE-FICUSED 8ULBS B
4112 1.2y, 12 ror 5%¢

&_ ) 4 222 2.2v.¢ 100 *for $4.50

BAYONET B2ASE 3ULBS
: ¥ 3590 '4 ..
X .06 AL

SCREW BASE BULBS

4 248 12 for §1.20
@ 2.5 4. 100 for $7.00

12 for $1.30
100 ror $7.50

FUSETRON FUSES,
— ey
ORI it
°° w DUAL-ELEMENT
\)"“t \\‘ SLOW BLOWING TYPE

g

" ox 14" c
A
M a'"P'I 100 for

0 & €10 0g

Rofary
Relay

95

EACH

12 VOLTS D.C.

CONTACTS
DPDT 13 A.

Cold Cathode neon glow discharge tubes manufactured

letters or symbols offer the following:

BEST MEADABILITY © LONGEST LIFE ® SIMPLICITY ¢ RUGGEDNESS
ECONOMY © UNIFORMITY o ALL ELECTRONIC ® NON FADING

READOUT TUBES

16 SEGMENT

for in-iine display ot numbers,

150 v. OC COMMON POSITIVE
approx. 3 ma. per segment
16 SEGMENT

DISPLAY SIZE 4" x 2"

$ 495 5 for $ 20.00

783-1801

o GLOBE ELEGTRONICS

b5, CORP. LTD.

1925 AVENUE ROAD — TORONTO, ONT. M5M 4A1

783-1832
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Tic-Tac-Toe

ETI Softspot

FLOW CHART

60

Subroutine
("Repiy”)

Calculator
can win with
this move?

User can win

X -+—Random move

Piay winning
move

Y

Return

on next move?

Square (X) empty?

Block him

A

Calculator's
2nd move

User has
centre square

Accept move now
in “X" and return

10 = sum of
user's moves

Generated random

Generated random
move (in X) is odd.

Generated move =
15 — (sum of
user's moves)

move (in X} is even.

Note on “random” move. First, a
value equal to (10 — “last odd move
played by user”) is tried. Second and
subsequent “random moves” are
truly random.
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A BURNING NEED!

Protect Your Family by Installing an
Early Warning

DICON SMOKE DETECTOR

Over 80% of fire victims are not burned to death. They are ASPHYXIATED.
The major killer is smoke, especially when you are asleep.

LOUD 85 DECIBEL ALARM

Our DUAL IONIZATION CHAMBER senses invisible combustion particles,
even before there is visible smoke at the beginning of a fire. This provides
valuable, often crucial TIME TO ESCAPE.

BATTERY OPERATED

k.eeps working even if house power fails

Uses INEXPENSIVE, easy to obtain, Mallory 9 volt MN-
1504 Duracell battery

DUAL IOMIZATION CHAMBER:

Responds to fires in their earliest stages of development
Compensates for changes in humidity and temperature to
VIRTUALLY ELIMINATE “NUISANCE ALARMS'
caused by normal atmospheric changes in the home

LOW BATTERY WARNING

Unit gives sudible “click’ every sixty seconds for a mini
mum of seven days when battery needs replacing

TEST BUTTON

Pressing the button vi, tually duplicates the effect of smoke
is the sensing chamber. Alarm sounds when button is
pressed to test unit

OPERATIMNG LIGHT:

This Light =mitting Diode (LED) flashes once every minute
s confirm that the unit is receiving power from the battery
SUPERVISED SENSING SEMICONDUCTOR:
Continually on - should electricat continuity to this vital
component break, the atarm will sound immediately

EASY INSTALLATION:

Two screws and anchors (supptied} provide mounting
simpiicity. HWothing eise to connect

i i ALARM:
Uses Inexpens'lve, 85 DECIBEL ALARM to alert sleeping occupants AUTQ
easy to Obtaln' MATICALLY RESETS when the hazardous condition has
DURACELL Battery passed

J“p Underwriters Laboratories of Canada
listed and labelied

Suggested retail price $49.95
RKG Hospitality Services direct mail price only $33.95

plus $1.95 shipping and handling. 15 DAY
MONEY BACK
Clip and mail to:
RLpGaHf)spitaltity Services, Dept. 27A, P.O. Box 144 GUARANTEE

Postal Station “R’’, 2 Laird Dr., Toronto, Ontario M4G 3T0

Piease send me my Dicon Smoke/Fire Detector for only $33.95 plus $1.95 shipping
and handling. Ontario residents please add4% P.S.T

Total cheque/money order enclosed _ -
Name .

Address . — = TWO YEAR
City — Prov. P.C. Warranty
against defects

Please print clearly

3 Chargex. 3 Master Charge. Expiry date . )
Credit card no. - in workmanship

and materials
Signature ____ =

03 COD orders. Piease include $1.50 (Non refundable)

ETI CANADA — MAY 1978 o1



Tic-Tac-Toe

PROGRAM

001

20

30

40

50

60

70

62

g LBLfa
h STI
hR}
STO A
0

STO 0
STOB

RCL B
STO (1)
f P==S

h RTN

g LBLfb
RCL (1)
STO +0
f x*0
GTO fb
h RCI
STO B
g LBLfb
h RCI
RCL A

+

h STI|

h RTN
gLBLf¢

-
ENTER?
fa

]
ENTER?
4

fa

]
ENTER?
7

fa

3
ENTER?
-

fa

3
ENTER}
2

fa

3
ENTER
fa

4

322511
35 33
35 53
3311

00

33 00
33 12
322212
3222 12
322212
3412
3151
35 22
00

35 33
34 00
04

81

3183
35 82
3283
04

71

3142
02

32 51

22 09
3134
35 52

35 53
3261
3134
312509
34 12
3324
3142
35 22
3225 12
34 24
33 61 00
31 61
223112
35 34
3312
3225 12
35 34
3411

61

3533
35 22
322513
01

4

3222 11

Subroutine to
examineasquare

80
90
100
110
Subroutine to
check a square
120
Subroutine to
generate reply
1st row
130
2nd row
3rd row
L ]
1st column 140
2nd column
3rd column

ENTER
fa
ENTER

fa

f P=S
RCL 1
f x20
h SF 1
f x20
GTO 8
RCL O
f x20
GTO 8

RCL 3
f P==S
f x=0

GTO O

fLBL®
h ST |
f182
n

f x=0
GTO 9
fLBLO
RCL E
hm

g FRAC
STOE

fINT

GTO 6
fLBL9
RCL D

g x¥y
GTO 7
RCL 5

g x=y
GTO 9
RCL C

g x#y
GTO 9
fe

f x=0
GTO 6
GTO 7
fLBL9

f x=0
GTO 6
h RCI

RCL C

g x=y
GTO 6
fLBL 7
f P==S
h RCI

fLBL 8

STO 0
STO 1
hRi

41
01

32 22 11
02

41

03
3222 11
3142
34 01
3161

35 51 01
3161
22 08
34 00
3161

22 08
09

34 03

31 42
31 57
22 00

51

3125 06
35 33

31 34
34 24

31 51
22 09

31 25 00
3415
3573

61

32 83
3315
09

71

3183
22 06
312509
3414
02

32 61

22 07
34 05

01

32 51

22 09
3413

01

00

3261

22 09
322215
3161
22 06
22 07

31 25 09
322215
31 57
22 06
35 34

01

05
3413

51

32 59

22 06
3125 07
3142
35 34

31 25 08
00

33 00
33 01

35 53

150
1st diagonal
2nd diagonal
Machine wins 160
Machine blocks
170
Check square to
see if empty.
Examine board
and generale
semi-random 180
move
“Random” move 190
refined
200
210
Now x register 220
contains

machine's reply

START POINT

f P==S 3142

h RTN 3522
gLBLfd 322514
h STI 3533

1 01

STO (I) 3324

3 03

h F?0 357100
STO +(l) 336124
h F?0 357100
h RTN 35 22
RCL C 3413

h RCI 35 34

+ 61

STO C 3313
fe 322215
fx = 0 31 51

h RTN 35 22

h RCI 35 34

f P==S 3142
STO 3 3303

f P==S 3142

h RTN 35 22
fLBLA 312511
f x=0 31 51
GTO 9 22 09

h STi 3533
RCLD 34 14

1 01

+ 61

STO D 3314
RCL (1) 34 24

f x20 3161
R/S 84

h RC I 3534
hCF 0 356100
fd 322214
RCL 5 34 05

f x20 3161
GTO 9 22 09

5 05

GTO 5 22 05
fLBL 9 312509
fc 322213
fLBLS 312505
h SF 0 355100
fd 322214
h F?1 357101
DSP 9 2309

4 04

RCL D 34 14

h RCI 35 34

1 01

[¢] 00

+ 81

+ 61

g xs 3271

h RTN 3522
f-x- 3184

B 312212
h RTN 3522
fLBLB 312512
hm 3573
fCLREG 3143
STOE 3315

h CF1 356101
DSP1 2301

h RTN 3522
gLBLfe 322515
h RCI 3534

2 02

+ 81

gFRAC 3283

3522

ETl Softspot

Subroutine to
play a move on
the board

Some things
must be stored
for randomness
refinement.

Entry to PLAY
routine.

Check if square -

is empty. If not,
hait.

Play user's move

Play machine's
move

Machine wins?

Game a tie?

Entryto"RESET"
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Data Terminal Mart.
Think of us as your EDP appliance store

Digital Equipment

LA 36 DECwriter i .

30 cps impact
printing

up to six part
forms

variable tractor
width - up to
132 columns
full 128 ASCII
keyboard
extensive option list
field upgradeable

LA 180 DECprinter|

1

180 cps impact printing
60-400LPM

parallel or serial interface
prints full ASCII character set
11 top of form settings
adjustable tractor feed

self test

LS 120 DECwriter 111

180 cps keyboard send receive
printer

E.I.LA. Interface

1K character print buffer
communication rates to 4800 baud
smart "look ahead” printing

paper out sensor

optional forms handling package,
APL and more.

Interdata

1100

bright crisp 9 x 12 dot matrix
full cursor control
horizontal tabs

upper and lower case
optional numeric pad.

all features of 1100

editing controls

protected fields

16 function keys

blinking fields

optional line drawing capability

SOROC

1Q120

cursor control keys

numeric key pad

line and page erase

addressable cursor

switch selectable transmission from
7510 19,200 bps

communication mode:
HDX/FDX/Block

interfaces: printer interface/RS232
extension

RS232C intertace

protect mode

tab

Hazeltine Corporation
Hazeltine 1500 Series

A new Definition
in low cost
terminals. No
options, all features
standard.

numeric pad,
upper/lower
case

cursor addressing,
24 lines/

80 characters
switchable reverse video

line insert and delete
programmable brightness levels
horizontal tabs

clear to end of line/screen
auxilliary serial output port

all features of 1500 plus
format mode

protected unprotected data -
transmit line/page/partial/all
128 function codes

all features of 1500 and 1510 plus
independent microprocessor
controlied printer port

printer can be addressed
independently of screen

2 K printer buffer

Tri-Data Corporation

Flexi

Techtran

8400

File 21

random access mini floppy disk
storage system

front panel flexibility
microprocessor controlled

user programmable

versatile interface capability
dual drive capability

Series
turnsanyE.ILA. .
terminal intoan * s
ASR device R
stores up to 145,000 characters per
cassette

manual or remote operation
standard teletype (X- on, X- oft)
protocol.

search and edit features

speeds 10 2400 baud

Texas
Instruments

745

765

810

- 5x 7 dot
matrix with
print contrast
cantrol

- quiet
thermal
printing

- builtin acoustic
coupler

- light portable
13 Ibs. with carrying
case

- builtin numeric pad

+
ELS

- true A S R capability

- non volatile bubble memory to 80 k

- builtin acoustic coupler

- powerful editingfunctionssuchas-
index, find, insert, delete

- truly portable - only 16 Ibs. with
carrying case

- 64 - 440 lines per minute impact
printer

- bidirectional printing

- full ASCII character set

- baud rate to 9600 baud

- E. l. A interface

- table top operation

- adjustable tractor feed

Teletype Corp.

43
- upper and lower case characters
- unigue ribbon cartridge
- weighs only 30 pounds
- 30 cpsimpact
printer -
- 132 column
printing #
- 7x9dot
matrix
Miscoe

Manufacturing Ltd.

- data cable

- E.lLA. switches

- special assemblies
- null modem cables

Data’Terminal Mart +e eop appiiance cram

Concourse of the Toronto Skyline Hotel, 655 Dixon Road, Rexdale, Ontario M9W 1J4/Phone (416) 241-5213
Concourse of the Montreal Four Seasons Hotel, 1010 Sherbrooke St. W., Montreal, P.Q. H3A 2R7/(514) 844-1079
2100 4th Street S.W., Calgary, Alberta T25 1W7 (403) 269-7705




ALARMS

Basic Alarm

Photo Inmtruder Alarm
Intruder Alarrn

Photo Electric Relay
Low Temperature/Lights out
Temperature Sensor
Coolant level

Water Level
Electronic Lock

Car Battery Watchdog
Simple Car Alarm
Simple Lock

AMPLIFIERS &
PREAMPLIFIERS

High Input impedance
High Impedance Butler
Low Output Impedance
High input Impedance
Low Frequency Extender
Virtual Earth Preamp

IC Tape Head Pleamg
Simple Stereo Tape Player
2.5 watt

20 watt Slave

10 watt

Loudspeaker Microphone
Voitage Controlled Amp
Wide Band Ampiitier
Video Power Amp
Broadband Amp

SIGNAL PROCESSORS

Fuzz Box

Guitar Fuzz

Fuzz Box

waa Waa

Disco Autotade

Simple Autofade
Information Transter
Optical Putse Conditioner
TV Sound Pickof!
Cracklefree Potentiometer
Voltage to Frequency
Sine to Square Wave
Precision AC to DC
Voltage Processor
Universal Meter

Double Precision

Fast Halt wave

Simpte Chopper

Noise Rejecting SCR Trigger
Phase Shifter

SIGNAL GENERATORS

Simple

Variable Duty cycle
Fast Edge

FET

improved Multivibrator
Varnable Duty cycle
Stabte R.C

Cheap (CMOS)

Simple TTL XTAL
Uncritical XTAL

Puise

Zero Crossing

Simple Puise

Needte Pulse

Stable Linear Sawtooth
Zener

No:se

Pink

—— Contents

The first in a new series
of ‘ideas books’ for the experimenter

Simple Relaxation
Triangle with independent slope
Exponential

Widerange Multivibrator
Multipte Wavelorm
Linear Sweep

Step Frequency

Beeper

7400 Siren

Simpie Siren

Ship Siren

Two Tone

Toy Siren

Kojak. Startrek, Z Cars
Sound Effects

Sound Effects

FILTERS

Bandpass

Low & High Pass
Rejection Notch
Bandpass

Cartridge EQ & Rumble
Hum Stopper

Tape Hiss Reduction
Simple Crossover

DIGITAL

Thermometer
Heads or Tails
Binary Caiculator
Voltmeter

Seven Segment to Decimal
Die

Random Binary
CMOS Die
Multiplexer Hints
Learning Memory
CMOS Clock

POWER SUPPLIES

Constant

Temperature Stable
Constant

Voltage Controiled
Precision Voltage Divider
Dual Polarity

Simple Balanced
Voltage Dvider

Low Reguiated

Short Circuit Protected
Simple TTL Supply
ZN414 Supply

Stable Reference
Transformerless invertor
DC to DC AC

Voltage Multiptier
Automobiie Convertor
Shaver Adaptos

DC-D

-DC
High Voltage From Battery
Variable + ve or -ve output
Simple
12V from Battery Charger
Bucket Regulator
Adjusting Zener Voltage
Varable Zener
Zener Boosting of Regulators
High Power
Electronic Fuse
Better Fuse
Regulator & Fuse
Fast Actin
SCR Crowbar
Voltage Polanty
NI CAD Discharge
Current Limiting

64

TEST

Diode Checker

GO-NO GO Diode Tester
Zener Check

GO,NO GO Transistor Tester
Quick JFET Test

Current Gain Tester

Basic Transistor Tester
Simple Transistor/'SCR

SCR Tester

Crystal Check

Crystal Checker

Good/Bad Battery Tester
Battery Tester

Op-Amp Tester

Op-Amp Checker

Theap ng-c Probe

Audible TTL Probe

Audible Slow Pulses

Lngic Probe

Logic Analyser

| and O Display Probe
Simple High Impedance
Voltmeter

Audio/RF Tracer
Themmocouple Thermometer
Melermg Stabilised supplies
Simple Frequency Meter

TIMERS & DELAYS

Low Standby Drain

74y Timer

Selt Triggering Timer

Pulse Timer

Pulse Delay

Vo'tage Controlled Monostable
Sequential Relays

Door Chume Delay

SWITCHING

Touch Triggered Bistable
Touch Sensitive Switch
Electronic Switch

Sound Operated 2 Way
SPST Switch Flip Flop
Two Signais on one Wire

INDICATORS

Line-o-Light

3 Step Level
Light Leve!
Bargraph Display
Fuse Failure
Biown Fuse
Back Up Lamp
DOC Lamp Failure
FM Tuner Station
Current Flow
Disco Cue

FLASHERS

Dancing Lights
Low Frequency Strobe

Flasher
Ultra Simple

POWER CONTROL

LDR Mains Control
Floodlamp Control

Zero Crossing Sync

Train Controller

Low Differential Thermostat
Simple Temperature Control
Full Wave SCR Control

AUTOMOBILE

Brake Lamp Failure
Courtesy Light Delay
Simple Hazard Light

Light Extender & Reminder
Four Way Flasher
Headlamp Dipper

Wiper Delay

Suppressed Zero Voltmeter
Rev Counter/Tachometer
Auxihiary Battery

DETECTORS &
COMPARATORS

Peak Detect & Hold
Window Detector
Peak Program
Positive Peak
Reaction Comparator

RADIO FREQUENCY

Crystal Marker

100 kHz Marker

RF Voltmeter

RF Detector

LED RF indicator

RF Amplitier Protection
FET-Radio

Op-Amp Radio

MISCELLANEA

Phase Locked Loop

Touch Doorbeli

Phase Lock Control

Audto Mixel

Virtual Earth Mixer

Plop Eliminator

Loudspeaker Protection
Digital Capac:tance Probe
Digita! Tape Recorder Adaptor
Breakdown Dicde Substitution
Dual Function Charger

Oual Mode Amp

Capacrtor Substitution
Electronic Capacitor
Speeding Up Darlingtons
Shutter Saver

Thyristor Sensitivity
Sound Operated Flash
Strength Tester

Logic Noise Immunity

TIPS

tdentifying 74 Series
Supply Pins

Soldering IC's

Tinning With Solder Wick
PCB Stenciis

Front Panel Finish

DIL Drilling

Fluorescent Starting
Avoiding Insulated Hea! Sinks
TTL Mains Interface
Boost Your Mains

High Resistance on Low Meters
High Voltage Electrolytics
Transistor Identification
Template & Heat Sink for
Power Transistors
Transistor Socket

Solder Flow Problems
Odd Ressistor Values
Resistors 1n parallel
CMOS DIL Handling
Identilying Surplus ICS
Extending Battery Life
Battery Snaps

Power Supply or Battery
Battery Checking

Muck Remover
Transformers in reverse
Loudspeaker Checking
Improving UJT Linearity
Signal Tracer

Crystal Earpieces

Cheap Varicaps

Zener Lifts Capacitor Rating

DATA

741 Op-Amp Data

BC 107-109 Data

BC 177-179 Data

CMOS & TTL Date

2N3055 Data

MJ2955 Data

Bipolar Data Tabies
Bipolar FETs Rectifiers
Diodes Pinouts Zener Misc
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DIODES/ZENERS SOCKETS/BRIDGES TRANSISTORS, LEDS, etc.
1N914 100v 10mA .05 8-pin pcb .25  ww 45 gxggg;ﬁ ’;‘:’: {2N2222 Plastic .10) :g
1N4005 600v 1A .08 14-pin pch .25 ww .40 ‘ :
IN4007  1000v 1A 15 16:pin  pcb 25  ww 40 aeey B I 19
1N4148 75v 10mA .05 18-pin pcb .25 ww .75 2N3054 NPN .35
1N753A 6.2v z .25 22-pin  pcb 45  ww  1.25 ﬂgfgg ygy ‘D5A|. G?V gg
IN758A 10v z .25 24pin  pcb 35 ww 110 ngton :
1N759A 12v z .25 28-pin  pcb .35  ww 1.45 I’SFL[?7%{7een’ R'Iegégc‘lje/%r"’ Il?;lrc\’::vom-anode 1 513?,
1N4733 5.1v z 25 40-pin pch .50 ww 1.25 XA!;\J"{]% :77 seg com-anoge :Seg; :%g
. MA seg com-anode {Re: .
:mgg:gB :3: : gg Molex pins .01 To-3 Sockets .45 mﬁ“ggLO ; seg Com_anoge %3"?{‘99; }gg
1 - seg com-an .
1N52458 15v z 25 2 Amp Bridge  100-prv 120 MAN74A 7 seq com-cathode (Red) 1.50
25 Amp Bridge  200-prv 1.95 FND359 7 seg com-cathode (Red) 1,25
C MOS - T T L —
4000 .15 7400 15 7473 .25 74176 1.25 74H72 45 745133 .40
4001 .15 7401 15 7474 .30 74180 .75 74H101 .75 745140 b5
4002 .20 7402 .20 7475 .35 74181 2.25 74H103 .75 745151 .30
4004 3.95 7403 .20 7476 40 74182 .95 74H106 95 745153 .35
4006 .95 7404 15 7480 .55 74190 1.75 745157 .75
4007 .35 7405 .25 7481 .75 74191 1.05 74L00 .25 745158 .30
4008 .95 7406 .35 7483 .95 74192 .75 74102 .25 745194 1.05
4009 .45 7407 .55 7485 75 74193 .85 74L03 .30 745257 (8123) 1.05
4010 .45 7408 .25 7486 .25 74194 1.25 74L04 .30
4011 .20 7409 15 7489 1.35 74195 .95 74L10 .30 74LS00 .25
4012 .20 7410 .10 7490 .55 74196 1.25 74120 .35 74LS01 .35
4013 .40 7411 25 7491 .95 74197 1.25 74130 45 741502 .35
4014 .95 7412 .30 7492 .95 74198 2.35 74147 1.95 741504 .30
4015 .90 7413 .35 7493 35 74221 1.00 74151 45 74LS05 45
4016 .35 7414 1.10 7494 75 74367 .85 74L55 .65 741508 .25
4017 1.10 7416 .25 7495 60 74L72 45 741L.S09 .35
4018 1.10 7417 40 7496 .80 75108A .35 74L73 40 741510 .35
4019 .50 7420 .15 74100 1.16 75110 .35 74L74 45 74LS11 .35
4020 .85 7426 .30 74107 .35 75491 .50 74L75 .65 741520 .25
4021 1.00 7427 .45 74121 .35 75492 .50 74193 .55 741821 .25
4022 .85 7430 15 74122 55 741123 .85 741522 .25
4023 .25 7432 .30 74123 55 74H00 15 741832 40
4024 .75 7437 .30 74125 .45 74HO1 .25 74S00 .35 741837 .35
4025 .30 7438 .35 74126 .35 74H04 .20 74502 .35 741540 .45
4026 1.95 7440 .25 74132 1.35 74H05 .20 74S03 .30 741542 1.10
4027 .50 7441 1.15 74141 .90 74H08 .35 74S04 .30 741551 .50
4028 .95 7442 45 74150 .85 74H10 .35 74505 .35 741574 .65
4030 .35 7443 .65 74151 .65 74H11 .35 74508 .35 741586 .65
4033 1.50 7444 .45 74153 .75 74H15 .45 74510 .35 74LS90 .95
4034 2.45 7445 .65 74154 .95 74H20 .30 74S11 .35 741593 .95
4035 1.25 7446 .95 74156 .95 74H21 .25 74520 .35 7415107 .85
4040 1.35 7447 .95 74157 .65 74H22 .40 74540 .20 7415123 1.00
4041 .69 7448 .65 74161 .85 74H30 .20 74550 .20 7415151 .95
4042 .95 7450 .25 74163 .85 74H40 .25 74551 .25 7415163 1.20
4043 .95 7451 .25 74164 .60 74H50 .25 74564 .20 7415157 .85
4044 .95 7453 .20 74165 1.50 74H51 .25 74S74 .35 74L5164 1.90
4046 1.75 7454 .25 74166 1.35 74H52 15 745112 .60 7415367 .75
4049 .45 7460 40 74175 .80 74H53) .25 745114 .65 7415368 .75
4050 .45 7470 .45 74H55 .20 74C04 .25
4066 .95 7472 40 74C151 225
4069 .40 ;
4071 .35 MCT2 .95 LINEARS, REGULATORS, etc.
4081 .70 8038 3.95 LM32075 1.65 LM340K 15 1.25 LM723 .50
4082 .45 LM201 .75 LM320T12 1.65 LM340K18 1.25 LM725N 2.50
MC 14409 14.50 LM301 .45 LM320T15 1.65 LM340K24 .95 LM739 1.50
MC 14419 4.85 LM308 (Miniy .95 LM324N .95 78L05 .75 LM741(8-14).25
LM309H .65 LM339 .95 78L12 .75 LM747 1.10
LM309K (340K-5,85 7805 (3407s) .95 78L15 .75 LM1307 1.25
) ggoo 851'55%3 0.6 LM310 1.15 LM340T12 1.0 78M05 75 LM1458 .95
9309 38 9601 45 LM311D (miniy .75 LM340T15  1.00 LM373 2.95 LM3900 .50
9322 .75 0602 .45 LM318 (mini) .95 LM340T18 1.00 LM380(8-14 FINY .95 LM75451 .65
LM320K5(7905)1.65 LM340T24 .95 LM709 (8,14 PIN).25 NEBS55 .50
MICRO'S, RAMS, LM320K12 1.65 LM340K12 1.65 LM711 45 NES56 .95
CPU'S, ETC. NE565 .95
745188 3.00 NE566 1.75
1702 450 INTEGRATED CIRCUITS UNLIMITED NESE? 135
MM5314 3.00
MM5316 3.50
2102-1 1.45 ' 7889 Clairemont Mesa Blvd., San Diego, CA 92111 U.S.A.
2102L-1 1.75 No Mini SPECIAL
TR1602B 4.50 © LA DISCOUNTS
TMS 4044-45NL 14.50 All prices in U.S. dollars. Please add postage to cover method of Total Order  Deduct
gOT?gAD 1?28 shipping. Orders over $100 (U.S.) will be shipped air no charge. $35 - $99 5%
8723 150 Payment should be submitted with order in U.S. dollars. g;g? : g?ggo :g;/z
g%g 1288 All IC’s Prime/Guaranteed. All orders shipped same day received. $1000 - Up 20%
210784, A 4.00 . q .
2708 11.50 Phone (714) 278-4394 BarclayCard / Access / American Express / Bank Americard / Visa / MasterCharge




ETI

Projects Books 3 & 4 now sold out.

Canadian Projects Book No. 1 $3.00

Top projects from the early issues of ETI’s Canadian edition, plussome ofthe projects fromthe UK edition’sissueswhich
were distributed in Canadain 1976. All projects use parts available in Canada. Those projects from UK edition have been

completely re-worked in Canada for Canadian constructors. Includes a series of modular disco projects, plus games,
biofeedback, metal locator, etc.

Circuits No. 1 gs.oo

A brand new concept from the house of ETI. More than 100 pages packed with a wide range of experimenters circuits.
Based on the ‘Tech Tips’ section carried in the overseas editions of ETI, Circuits 1is the first of a series of specials —
produced for the enthusiasts who know what they want, but not where to get it! Circuits 1 will also act as a catalyst for
further development of ideas, ideal for the experimenter. The collection of more than 200 circuits is complemented by a
comprehensive index, making searches for a particular circuit quick and simple. Also, similar circuits can be compared

easily, due tothelogical layoutand grouping used throughout. Last and by no means least, Circuits 1 has no distracting
advertisements in the main section!

Electronics — it’s easy Volume 1 $3.50*

The best introductory series to electronics ever published in a magazine. Volume three completing the series, will be
available in a few months. Volume One introduces electronics to the beginner by going through the systems approach,
basic concepts, meters and measurements, frequency and wavelengths, electronics and communication, capacitance
and inductance, capacitive and inductive reactance, resistance, capacitance and inductance in combination, detection

and amplification, elements of transistor amplifiers, emitter followers and DC amplifiers, and basic operational
amplifiers.

Electronics — it’s easy Volume 2 $3.50*

Volume Two introduces the sources of power, simple power supplies, how regulated power supplies work, general
purpose supplies, generating signal waveforms, generating non-sinusoidal waveforms, all about electronic filters,
more about filters, introducing digital systems, the algebra of logic, integrated circuit forms of logic functions, digital
sub-systems, counters and shift registers.

$6.00 For Both*

Send your order, with payment (not cash), to ETI PUBLICATIONS, Electronics Today International
Unit Six

Please specify which publications you require, Toronto, Ontario
and print your name and address clearly. M4H 1B1
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New CB

Sound Saddle
let's you hear

What you've
been missing

Classified advertisers wishing to use
a Box Number in their advertise-
ments MUST supply their perma-
nent address and telephone number.
Advertising will not be accepted if
this information is not supplied.

Oaktron Industries puts your CB racio in if it is not permanently attached, it's designed
the SB Sound Saddle to give you reception YOou  to ride out any kind of trip with ease, yet is
, never before thought possible. The specially

S made, builtin 3" x 5" voice communication  unit.
speaker virtually eliminates unwanted high and
low frequency interference — then directs

the sound to you, not to the floor
Oaktron’s CB Sound Saddle is fully adjus-
table to almost any transmission hump. Even

fully portable if you want to remove entire

I o g

CB Sound Saddle includes all hardware
needed, takes 4-6 minutes for custom assembly .
No tools needed. Your choise of grilles; Black
Enamel, Walnut Woodgrain or Chrome Plated.
All American made for dependability s sake

AMPLIFIER KITS,
ELECTRONIC PARTS

New, expanded FREE '78 catalog,
new lower competitive prices.

50W/50W complete stereo kits $155.00
60W low TID pow module $38.00
100W low TID pow module $70.00
Class-A 60W pow module $130.00
Stereo low TiD pre-amp $95.00
Stereo Active tone-control $40.00
MJ802/MJ4502 5MHz 200W $8.50/Pr.
2N3055/MJ2955 2MHz 100W $3.00/Pr.
1N4148 .05, 1N4003 .10, 2N5088 . 25
LM-741 .30, LM-1310 1.50, LM-555 .55
7400N .22, 7404N .22, 7490 .60
Resistor .05, capacitor .10, etc.

Post. & pack. add 10%, Que.Res. add
8% S.T.

COMPUTRONICS
P.O. BOX 531, STAT. “H"
MONTREAL, QUEBEC H3G 1RO

P.C. BOARDS FOR ET!I PROJECTS
All boards in stock Feb. 77 on
Write for full price list.
134 RMS V/M 4.00 Hse A]arm g 9.40

10-4 CB Sup 3.25 3.40
Revs 4.25 Digi. Therm 5.70
Compander 7.35 3ch.Tone Con 2.85
Clock A 540 50D50 Amp 5.32

B&R Electronics,
Box 6326F, Hamilton, Ontario L9C 6L9

AUDIO KITS
BUILD YOUR OWN AND SAVE
20W OTL Amp. + Tone Control Unit$13.00
30W+30W Stereo Amplifier . . . . . $35.00
40W+40W OCL Stereo Amplifier . . $49.00
50W+50W Stereo Power Amplifier . $34.00
60W+60W OCL Stereo Amplifier . . $63.00
Free Catalogue
AUDIOVISION SERVICE
P.O. Box 955, Stn. B, Willowdale, Ont.
M2K 2T6

Meet a whole
new concept

in CB sound

and convenience.

1. Powerful 3" x 5"
voice communication
speaker aims clear,
crisp sound directly at
you.

2. Puts your CB radio
controls within easy
reach.

3. Custom-fits com-
pletely secure on most
any transmission hump
4. Permanent or porta-
ble installation.

HAMTRADERS INC.

45 BRISBANE ROAD, UNIT 18
DOWNSVIEW, ONTARIO M3J 2K1

“CANADA’S FRIENDLIEST
AMATEUR RADIO STORE”

Write for FREE literature
Tel (416) 661-8800

NORTHERN BEAR ELECTRONICS
Box 7260, Saskatoon, Sask. S7K 4J2

Audio Feedback Elim. (May ETI}:

Kitof all parts & PCB . ., ... ... $29.95
Partsonly . . ... .......... 24 9
PCB (All PCB's etched/drilled) . . . 8.50
Add-On FM Tuner (May ETI}) PCB . 10.95
10.7 Mhz cer. filter . . . . . .. 5.95, 2/10.95
5V, 1A reg. pwr. supply kit . . . . . . 10.95
* 15V, 100mA kit, ideal for op amps &
ETI's Audio Feedback Elim.. . .. 19.95

Kits are less cabinets. Add $1.00 post./
hand.; Sask. orders add 5% tax.

Money Order or Certified Cheque ensures
faster service. Thank you!

ATWATER ELECTRONICS

We carry: Eico Kits Sylvania Products
Semi-Conductors ® TV Towers ® Mars-
land Speakers ¢ And Hundreds More
Electronic Components To Choose From.
886 Dundas Hwy. E., Mississauga
Tel. 277-3361
Store hrs: Mon-Thu 9-6 Fri 9-9 Sat 9-5

J & J ELECTRONICS LTD.,
P.O. Box 1437 E,
Winnipeg, Manitoba R3C 224

Semiconductor Specialists

Do you get our bargain flyers? Send
$1.00 to receive the current literature
and specials and to be placed on the
mailing list for the future publications.

TELEPHONE SOFTWARE

Custom Jack Panels

Phone Line Patch Panels

Audio Compressors/Expanders

Audio Amplifiers

FREE Literature on request
VROLET INSTRUMENT COMPANY
P.O. Box 499, Streetsville
MISSISSAUGA, Ontario L5M 2C1

MA 1003 12VDC Crystal Controlled
Car Clock, with 3 Switches.......... $24 .95
Extruded Aluminum Case........... 4.95
MA 1002 AC Clock Module Kit
with Transformer and Switches.. 19.95
Keyboard Kit, 88 Key, ASCI, PROM

on Board, all New Parts................ 59.95
"IC SOCKETS

8PinLP .25 14 Pin LP .25

16 Pin LP .30 24 Pin 2

5
VISA, MASTERCHARGE, COD, PMO
All OK, $5.00 Min, Postage Extra

Send for our FREE 1978 Catalogue

ARKCN ELECTRONICS LTD.
91 QUEEN ST. E. TORONTO, ONT
M5C 181
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ETl Project File

Updates, news, information, ETI gives you project support

PROJECT FILE is our department
dealing with information regarding
ETI Projects. Each month we will
publish the Project Chart, any
Project Notes which arise, general
Project Constructor's information,
and some Reader’s Letters and
Questions relating to projects.

PROJECT CHART

This chart is an index to all
information available relating to each
project we have published in the
preceding year. It guides you to
where you will find the article itself,
and keeps you informed on any
notes that come up on a particular
project you are interested in. It also
gives you an idea of the importance
of the notes, in case you do not have
the issue refered to on hand.

Every few months we print a pull
out section in the magazine which
may be used as a photographic
negative for making printed circuit
boards (as described in our January
78 issue). Each edition of this sheet
contains projects from the preceding
few issues. Information on where to
find which negative is included in the
chart.

PROJECT NOTES

Since this magazine is largely put
together by humans, the occasional
error manages to slip by us into
print. In addition variations in

68

component characteristics and
availabitity occur, and many readers
write to us about their experiences in
building our projects. This gives us
information which could be helpful
to other readers. Such information
will be published in Project File
under Project Notes. (Prior to May 78
it was to be found at the end of
News Digest.)

Should you find that there are
notes you wish to read for which you
do not have the issue, you may
obtain them in one of two ways. You
can buy the back issue from us (refer
to Project Chart for date of issue and
see also Reader Service Information
on ordering). Alternatively you may
obtain a photocopy of the note free
of charge, so long as your request
includes a self addressed stamped
envelope for us to mail it back to
you. Requests without SASE will not
be answered.

PROJECT '
CONSTRUCTOR'’S
INFORMATION

Useful information on the
terminology and notation will be
pubtished each month in Project File.

READER’S LETTERS AND
QUESTIONS

Many readers write to us
concerning their projects, bringing to

our attention ambiguities in articles
and difficulties which might be faced
by many in some phase of obtaining
pars in construction or troublie-
shooting. Where a letter is of such
general interest we may publish it,
along with solutions or suggestions.

We like to see any comments from
readers on projects they've built,
modifications or success stories, and
pictures too.

We obviously cannot troubleshoot
the individual reader’s projects, by
letter or in person, so if you have a
query we can only answer it to the
extent of clearing up ambiguities,
and providing Project Notes where
appropriate. If you desire a reply to
your letter it must be accompanied
by a self addressed stamped
envelope.

Write to:

Project File

Electronics Today International
Unit 6, 25 Overlea Blvd.,
TORONTO, Ontario

M4H 181

Component Notations
and Units

We normally specify components
using an international standard.
Many readers will be unfamiliar with

ETI Graphic Equaliser built by Mr. B. Wilkinson
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this but it's simple, less likely to lead
to error and will be widely used
sooner or later. ET! has opted for
sooner!

Firstly decimal points are dropped
and substituted with the multiplier,
thus 4.7uF is written 4u7. Capacitors
also use the multiplier nano (one
nanofarad is 1000pF). Thus 0.1uF is
100n, 5600pF is 5n6. Other examples
are 5.6pF = 5p6, 0.5pF = Op5.

Resistors are treated similarly:
1.8M ohms is 1M8, 56k ohms is 56k,
4.7k ohms is 4k7, 100 ohms is 100F,
5.6 ohms is 5R6.

Kits, PCBs, and Parts

We do not supply parts for our
projects, these must be obtained
from component suppliers. However,
in order to make things easier we co-
operate with various companies to
enable them to promptly supply Kkits,
printed circuit boards and unusual or

hard-to-find parts. Prospective
builders should consult the
advertisements in ETI for suppliers
for current and past projects.

Any company interested in
participating in the supply of kits,
pcbs or parts shouid write to us on
their letterhead for complete
information.

Reader’s Project

Mr. B. Wilkinson of Sydney sent us
extensive details of the ETI Graphic
Equaliser he built. He says that it
works very well, and points out some
“better ideas” he incorporated. These
include putting the signal switches at
the opposite end of the front panel
from the power switch to reduce
hum, and putting the two level
controls in the middie so they may
be operated together. He has
enclosed a photo of his model — nice
lettering job and cabinet, eh?

ETI Project File

Project Notes

LED PENDANT
Jan. 78

The circuit diagram is correct but there
are a few discrepancies between the
schematic and component layout. The
only important change required is that
in the component layout C2 (+) should
be shown connected to IC pin 5 rather
than to pin 6.

CB PSU
Feb. 78

Q2 is the transistor which needs
heatsinking, which should be obvious
from the component layout. In addition
Q2 and Q3 are interchanged in the
How It Works description. Q3 is
specified as a 2N3905, but in some
situations, especially with a low-beta
Q2, may not be heavy-duty enough, a
TIP 30A would be better and should be
used instead.

ETI Project

ISSUE .

DATE ARTICLE

May 77 Burglar Alarm

May 77 Ceramic Cartridge Preamp
May 77 Ni Cd Battery Charger
May 77 Bench Power Supply
May 77 Fuzz Box

May 77 Stereo Rumble Filter
June 77  GSR Monitor

Aug 77 Note: O

June 77 Tape Slide Sync
June 77  Injector Tracer

June 77  Metronome

June 77  Drill Controller

July 77 Mastermind

Oct 77 Note: O

July 77 Digital Voltmeter
Sept 77  Note: N

or CPB1

July 77 Overled

July 77 Turn Indicator Canceller
Aug 77 Skeet

Nov 77 Notes: C, D,

Aug 77 Dig. Freq. Meter
Aug 77 Bass Enhancer

Aug 77 Tachometer

Sept 77  Audio Sweep Osc.
Sept 77  Microamp

Sept 77  Bongos

Sept 77 Alarm Alarm

Oct 77 Graphic Equaliser
Feb 78 Note: D

Oct 77 Loud Hailer

Oct 77 Continuity Tester
Oct 77 Stereo Simulator

ETI CANADA — MAY 1978

Chart May 77 to May 78

ISSUE

DATE ARTICLE

Nov 77 Digital Thermometer
Jan 78 Note: C, T, S,

Jan 78 Neg.

Feb 78 Note: S

Nov 77 3-Channel Tone Control
Jan 78 Neq.

Nov 77 Waichdog

Jan 78 Neg.

Dec 77 50050 Amplifier

Jan 78 Neg.

Feb 78 Note: T

Dec 77 Spirit Level

Jan 78 Neg.

Dec 77 Egg Timer

Jan 78 Neg.

Jan 78 Option Clock & Neg.
Jan 78 LED Pendant

May 78  Note: C

Jan 78 Compander & Neg.
Feb 78 Tachomonitor
Apr:78 Neg

Feb 78 LCD Panel Meter
Apr 78 Note: C

Apr 78 Neg.

Feb 78 CB Power Supply
Apr 78 Neg

May 78 Note: N

Feb 78 Freezer Alarm

Apr 78 Neg

Mar 78 Hammer Throw

Mar 78 True RMS Meter

Apr 78 Neg

Mar 78 Home Burglar Alarm

ISSUE

DATE ARTICLE

Apr 78 Neg

Apr 78 Computer PSU & Neg.

Apr 78 Audio Delay Line & Neg

Apr 78 Gas Alarm & Neg.

May 78 White Line Follower

May 78 Add-on FM Tuner

May 78 Acoustic Feedback Eliminator

Canadian Projects Book

Audio Limiter Metal Locator

5W Stereo Heart-Rate Monitor

Overled GSR Monitor

Bass Enhancer Phaser

Madular Disco Fuzz Box

G P Preamp Touch Organ

Bal. Mic. Preamp Mastermind
Double Dice

Ceramic Cartridge Preamp
Mizer & P3SU

VU Meter Circuit
Headphone Amp
S50W-100W Amp

Note: N Apr. 78

Reaction Tester
Sound-Light Flash
Burglar Alarm
Injector-Tracer
Digital Voltmeter

Key to Project Notes

C:- PCB or component layout

D:- Circuit diagram

N:- Parts Numbers, Specs

Neg:- Negative of PCB pattern printed
O:- Other

8:- Parts Supply

T:- Text

U:- Update, Improvement, Mods

“**:- Notes for this project of complicated
nature, write for details (enclose S.A.S.E., see
text)

69




Reader
Serice
Information

Editorial Queries

Written queries can only be answered
when accompanied by a self-addressed,
stamped enveloped, and the reply can
take up to three weeks. These must
relate to recent articles and not involve
ETI staff in any research. Mark your
letter ETI Query.

Projects, Components,
Notation

For information on these subjects
please see our Project File section.

Sell ETI

ETI is available for resale by
component stores. We can offera gcod
discount and quite a big bonus, the
chances are customers buying the
magazine will come back to you to buy
their components. Readers having
trouble getting their copy of ETI couid
suggest to their component store
manager that he should stock the
magazine.

Back Issues and
Photocopies

Previous issues of ETI-Canada are
available direct from our office for
$2.00 each. Please specify issue by the
month, not by the features you require.
The following back issues are still
available for sale.

1977 1978
February January
] February
s March
May April
June May
July

September

October

November

December

~We can supply photocopies of any
article published in ETI-Canada, for
which the charge is $1.00 per article,
regardless of length. Please specify
issue and article. (A special con-
sideration applies to errata for
projects, see Project File.)

LIABILITY: Whilst every effort has been made to ensure that all constructional projects referred to in this edition will operate as indicated efficiently and properly and thatall necessary
components to manutfacture the same will be available, no responsibility whatsoever is accepted inrespect of the failure for any reason at all of the project to operate effectively or at all
whether due to any faultin design or otherwise and no responsibility is accepted for the failure to obtain any component parts in respect of any such project. Further no responsibility is
accepted in respect of any injury or damage caused by any fault in the design of any such project as aforesaid.

For more insertions mail in again.

ETI MARKET PLACE

We will allow you up to twenty-five words to advertise items you want to buy or seli, or to publicise meetings of clubs, etc.
Advertising will be accepted at our discretion — we will not accept commercial or any form of company advertising.

ETI MARRETPLACE
UNIT 6, 25 OVERLEA BLVD,
TORONTO , ONTARIQ,

MYy-H 1B1L

.

FoR "SALE ETI REACTION TESTER,

$30.95, ALLDW. SIX PRNTHS

DELIVERY, ALSO MO DERN cATS-
WHISKER WIRELESS $11.49. 3.7 FLAM
APT. 1106, €ARTH BLVD, VANOWER V3TIKS,

WANTED BARLOW-WADLEY OR SIMILAR PORTABLE SHORT WAVE RECEIVER.
STATION VO1HH, BOX 500, CARBONEAR, NFLD. AGA 1T0.

FOR SALE OR TRADE TEST EQUIPMENT & NEW TUBES. WANTED G.R. 1606 R.F.
BRIDGE OR EQUIVALENT. M. POWELL, JR., BOX 500, CARBONEAR, NFLD. AQA
1T0.

FOR SALE: TRANSISTORISED MULTI-METER WITH 5 POPULAR SCALES. ALSO, 5"
OSCILLOSCOPE — NEVERBEEN USED. DETAILS — OFFERS, OTTO A. WEINKAUF,
BOX 400, MACKLIN. SASK. SOL 2C0.

FOR SALE: REALISTIC SCT-11C CASSETTE DECK (STEREO). LIKE NEW.
ORIGINAL PRICE — $280.00; SELLING PRICE — $225.00. OTTO A. WEINKAUF, BOX
400, MACKLIN, SASK. SOL 2Co.

DESPERATELY SEEKING A QUAD TUBE TYPE F.M. TUNER IN GOOD ORDER OR
REPAIRABLE. PIERRE OLIVIER. 790 DE ROUSSILLON #2, LONGUEUIL, QUEBEC.
J4H 3R7

FOR SALE: BEERCAT 210 RADIO SCANNER. NO EXPENSIVE CRYSTALS, SCANS
36.000 FREQUENCIES 32-50, 146-174 & 416-512 MHZ. BRAND NEW. PHONE OR
WRITE. M P. YADAV, 1221, ALGONQUIN AVE., NORTH BAY. ONT. P2B 4Y3. PRICE
$325 00

FORSALE:HEWLETTPACKARD VOLTMETER MODEL 427A,BATTERY OPERATED,
C/W CASE $350.00. BRUCE WINTER, 6528 BUTLER ST., VANCOUVER, V5S 3K9 (604)
435-6215.

FOR SALE: HAMMARLUND MODEL SP-600 RECEIVER, 0.54 MHZ TO 54MHZ, 6-
BANDS, RECONDITIONED, $250.00. WRITE: K. PAON, BOX 139, CHARLO, N.B. E0B
M0,

WANTED: TRIGGERED SCOPEDC TO5MHZ+ USED, CHEAP.NON-WORKING OKIF
SCHEMATICS AVAILABLE. M. PUPEZA (416) 599-6089 OR (416) 535-4127 HOME.
(TORONTO)

WANTED bUAL TRACE SCOPE PLUS OTHER USED TEST GEAR. SEND DETAILS/
PRICE. RAY ALEXANDER, FREDERICTON JUNCTION, N.B. EOG 1T0.

WANTED: POWER TRANSFORMER FOR EICO MODEL 460 OSCILLOSCOPE (USED
OR NEW). ALSO WANTED: MANUAL (OR COPY OF SAME) FOR EICO MODEL 666
TUBE/TRANSISTOR TESTER. RON AITKEN, 10840 AINTREE CRES., RICHMOND,
B.C. V7A 3V1.

INFORMATION EXCHANGE: WILLING TO TRADE DIAGRAMS AND/OR IDEAS IN
AUDIO SYNTHESIS. KEITH DANIEL, 6230 BANNANTYNE, VERDUN QUE. H4H 1J3,

/
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LENLINE 7“

g TOOLS FOR ELECTRONICS

TC-112
STUDENTS TOOL KIT

Student technicians kit includes 12 of the
most needed basic tools for electronic work.
30 watt Soldering lron (CSA), Soldering
Aid, Chain Nose Pliers, Side Cutters, Wire

STRIPPERS

Stripper, Adjustable Wrench, 3 Nut Drivers,
3 Screwdrivers and a Jeflin Moulded Plastic

Tool Box with Lift-Out Tray

25502
PLIKE® 4IN1
WIRE STRIPPER

The original 4 in 1 tool by
Hunter. Combines Plier,
Diagonal Cutter, Crimper
and Stripper.

PRECISION PLIERS & CUTTERS
| Box Joint Type

VA

o,
G,
Wy,

" g

g
L L —

. A
e ‘/W;,,,%

Made from German Tool
Steel, wobkble free box
joints for positive jaw
alignment with leaf springs
for self opening operation.

27B-5-1/2

5-1/2"" long-nase plier with
side cutter. Box joint,
no spring. Blue cushion
handles.

48C-5

5" flush cutter for soft
wire. Box joint, leaf spring.
General pu-pose. Blue cu-
shion handlzs.

47
COMBI CUTTER

A universal cutter for card-
board, textiles, sheet metal,
plastic, etc. Extra sharp
teeth of stainless, refined
steel with strong spring
opening handles made of
impact resisting plastic.

& CUTTERS

70-156
SELF-ADJUSTING
WIRE STRIPPER

A precision stripper and cutter. Strip
1 to 8 cables at one time. Strips
most types of PVC wire and cable
from 10 to 38 AWG solid or stran-
ded. Strips insulation in 1 operation.
Excellent for multi conductor cables.
Durable but lightweight, made of
nylon reinforced with fiberglass.

8802
WIRE STRIPPER

An end action stripper with a sen-
sitive screw adjustment for setting
the right cut to take only the insul-
ation without nicking the conduc-
tor. Handles are insulated with vinyl
cushion grips.

MILLER STRIPPERS
101-S
. An excellent stripper and
- cutter for all commonly
used stranded and solid
wire. Features adjustable
stop on handles for various
wire sizes, and self opening
spring.

105

Similar to 101-S but with
cable siitter for heavy duty
loomex. Sharp adjustable
blade mounted in a chan-
nel for drawing the wire
through.

270-F
THIN PROFILE SAFETY
WIRE CUTTER

5" angled flush cutters with patented
shearing action for soft wire to 20
gauge. Built-in lead catcher retains
cut off wire. High carbon steel fab-
rication, double-coil spring return
and unigue vinyl foam non-slip han-
dles for lower stress and operator
fatigue.

70 PVC

JEWELLERS SNIPS
For cutting light metal,
wires, insulation. Made of
good cutlery steel with
PVC enamelled handles.
7" overall tength,

56A
WIRE SHEARS

Snub nosed, nickel plated
cuttingshears withasmooth
edge. Tips are rounded.
Has many uses where spli-
cing, wiring, etc. is done.




SCREWDRIVERS

HUNTER ""MAGIC TIP” OPEN CLOSED
SCREWHOLDING SCREWDRIVER

Drives and removes steel, nonferrous or nylon screws in areas
where other screwholders will not work. No rings to push, no
bulky clips. Blades are alloy steel, heat treated and hardened.
Handles are job matched with Hunter’s comfort grip. A genuine
precision tool.

CcDvVsP
JEWELLERS
SCREWDRIVER SET

Screwdriver sizes 1 to 6 for work
on watches, clocks, instruments,
optical products, 2tc. Handles

HUNTER NUT DRIVER and swivel heads sclid, non-rust-
The most popular series of nut drivers. Precision sized ing brass, nickel plated. Tem-
socket with solid shaft for strength and durability with pered tool steel blades. Straight
colour coded job matched comfort grip handles to take nurled for good grip. Packed in
the fatigue out of the job. attractive plastic box.

70-600 1512 5410
"G’ CLAMPS TWEEZERS EYE MAGNIFIERS
Set of 3 small, strongly made These are extra long 8" tweezers, Jewellers and tool makers series
general purpose clamps. Accu- bright nickel plated. The tips are of magnifiers. Loupes for close
B rately machined of carbon serrated. Available with straight up examination of all sorts of
s - steel, practically unbreakable. or curved tips. For electronic as- P.C.B. assemblies, components,
Enamelled frame and plated sembly or repair. machine work, etc.

clamp screw.

ADJUSTABLE WRENCHES

PLIERS & WRENCHES 70-162

i ey
" {e“ = One of a series of convenient and
» , 7, y 2’ K . 4 useful wrenches, especially for the
i 5 ] 3 ¢ tool case or box. Made of molyb-

denum steel, fully drop forged
and polished chrome finish on
the head and dull finished handies.

70-107

NEEDLENOSE

PLIERS & CUTTERS

German made 8" tool with pol-

ished head and red PVC covered
handles (5000v insulation).

70-166
SLIP JOINT PLIERS

6 inch adjustable pliers, cadmium

plated. D o o “SMITTY” HEX WRENCHES

BWR The original and most popular folding Hex

5 VISE-GRIP Key set from Hunter. Blades of cold alloy
. steel heat treated and hardened with special

U:S' made, rggged,_ curved jaw attention to the tips. Cases are deburred and

Vise-Grip locking pllers comb!ne heavily nickel plated for comfort and dur-

clamp, super pliers, locking

. h ability.
wrench, hand vise and wire cut- \
ters . ... all in one tool.

THESE PRODUCTS ARE AVAILABLE FROM YOUR FAVOURITE ELECTRONIC PARTS DISTRIBUTOR. IF YOU
CANNOT LOCATE A LOCAL OUTLET PLEASE WRITE US FOR THE NEAREST DISTRIBUTOR IN YOUR AREA.




LEAD CUTTING & BENDING TOOLS

- ot

TP/2A

CUTTING & BENDING TOOL

Rugged but light tool evenly cuts and bends, at the
same time, the leads on various components to be
inserted into the P.C.B. Does leads from .3 to 1.5mm
with no adjustment. Made of blue poliamide and glass

LENLINE

b G

fibre.

PO o
ég%&%ﬂv&*

PR/1
COMPONENTS LEAD
BENDING TOOL

For bending the legs or leads of
resistors, capacitors, transistors, etc.
Made of pressed iron with baked
enamel finish. The bending clamps
are of tempered steel. Bend distance
adjustable from 12mm to 50mm.
Guides on tool can be set to precise
spacing required.

‘IC" INSERTERS
& EXTRACTORS

4990 SERIES
DIP INSERTER

Fastest manual inserter available.
Compensating screw allows you
to adjust for package tolerances
and make corrections for lead
spacing. Inserts with no stress
on package body and is safe for
M.O.S. and CMOS devices. An-
odized aluminum and stainless

;,\ steel construction.
”“i

565 r«r——-\\ (0,63mm) Square Post.
IC EXTRACTOR \ :
For use on up to 16 way __/

D.l.L. integrated circuits. [/~
Made of plastic, small clip ;
type opens over IC. Jaws J
grip 1C under leads.

P ]

4916

IC EXTRACTOR
Unique plier type cons-
truction.  Withdraws IC
straight up out of the
board without bending
leads of the IC. Removes
all 14-16-24 lead dual
inline packages. Insulated,
made of A.B.S. plastic.

HOBBY WRAP TOOL
Wire-wrapping, stripping, unwrapping zool for AWG 30 on .025

PD301

SPEEDY BEND

This affordable tool bends 1 compo-
nent or 100 in less time than it takes
to set up and run any automatic
bender. 1 tool forms jumper, 1/4 and
1/2 watt resistor, and diode leads.
Made of high impact cycolac plastic.

WIRE WRAPPING TOOLS

REGULAR
WRAP

MODIFIED
WRAP

¥
4
- A«t}j""f"‘ﬂ‘"ﬁﬁ-‘

STRIP UNWRAP

WIRE-WRAPPING TOOL

Battery operated wire-wrapping tool. For
025" {0,63mm} square post "MODIFIED"
wrap, positive indexing, anti-overwrapping
device.

SK-33

MULTIMETER

10,000 ohms per volt DC, 4,000
ohms per volt AC. Unit has unbreak-
able plastic meter front and single
selector range switch. Size 3-3/8"
wide x 5-1/8" long x 1-3/8"* deep.

FILL IN COUPON FOR CATALOGUES AND BROCHURES DESCRIBING OUR COMPLETE LINE OF PRODUCTS.




\ ' SOLDERING IRONS
‘u\\ JZ{ 7700
i\ QUICK CHARGE "ISO-TIP’" CORDLESS

Q\‘\ NIBBLER SOLDERING IRON

Solder anywhere, anytime, indoors or outdoors. Kit consists
of cordless soldering iron, recharging stand, one fine tip and
one heavy duty tip. Premium long-life nickel cadmium

. batteries.

6500
“ISO-TIP” PC
DRILL ATTACHMENT

This high speed drill attachment fits
over the "ISO-TIP"” {ron after tip has
been removed. l|deal for drilling PC

: ' boards and removing components.

FS-30
SOLDERING IRON
30 watts, 110 volts AC. Comes complete with 4-1/2

foot 3 wire cord, tip and stand. Built-in light shield.
Lightweight, comfortable to hold and use.

03
HEAVY DUTY HAND NIBBLER

Cuts sheet metal up to 18 gauge, or plastic
material up to 14 gauge quickly and cleanly
without bending or distortion. Nickel plated,
PVC coated handles and self or spring opening.

DESOLDERING .

CIRCUIT BOARD TooLs .~ FF D
HOLDERS AND VISES . b BN

4

Sy, DS101
. ST-10 US140 o
. CIRCUIT DS017 DELUXE “SOLDAPULLT" DESOL-

BOARD HOLDER

Freely rotatable
with printed §
circuits clamped %

on it. Heavy IR\ v,
base, clamp tilts e e
for preferred c LT AL

- working position. *
Useable as a
. soldering iron hol-

% |

keeper.

e e i

MAIL TO: len finkler Itd. 1
I 25 Toro Rd., Downsview, Ont. M3J 2A6 |
I Please send catalogues and brochures describing your '
| complete line of products. L
| g
l Company Name: |
] I

Address:
I |
| 1
{ |

1

I Name: ]

L

Lo e e e m e e e e —— - —

der and solder reel Ty e

DERING TOOL. Extremely rugged for volume
desoldering.

US140 UNIVERSAL “SOLDAPULLT" DE-

SOLDERING TOOL. Compact tool for con-
venient tool box storage.

DS101DELUXE "SOLDAVAC” DESOLDER-
ING TOOL. Features an enclosed loading
shaft with storage locks and clear barrel for
A easy cleaning.

e,

"PANAVISE® CIRCUIT BOARD HOLDER
Holds boards of any shape, up to 8" wide, in any
position . . . flat, vertically, at any angle. It is
easily rotated, tipped, tilted, elevated, lowered,
mcved left or right, or turned over.

61
2 HEADED VISE C/W
VACUUM BASE g

Grips on any smooth sur- k
face. 1 large and 1 small -
jaw. Heads rotate in hor-
izontal as well as vertical
direction.

{/
.

len finkler I1td. 25 Toro Road, Downsview, Ontario M3J 2A6 (416) 630-9103 Telex 065-24010



