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A DIVISION OF TANDY ELECTRONICS & lMlTED ‘»Q

We've come a long way baby!
Over 50 years have passed
since we began merketing
the hand-wcund gramophone.

Mow, in 1977, our ex»pertise

in consumer electronics has led us to

the production of the RD-8100...a

Direct-Drive, Semi-Automatic Turntable

...one of the most scohisticated hi-fidelity /
instruments on the marke: today.

Complete with 55.95 value

elliptical diamond-stylus cartridge,
removable hinged dust cover and
factory-mounted base. All for only 259.95

Hear it perform today, at your
nearby Radio Shack store.

T IREALISTIC:
for the sounds of your life’

P=ice sfown 1S available at Radio Shack sto es an€ 1S the maximum at Authorized Sales Centres (DEALERS).
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A WORLD OF ELECTRONICS

Texas Instruments
electroric calculator

outstanding
necw . models

A complete range of new and exciting calculators
with some of the most advanced features available.
New card programmable T159 provides up to 960
steps or 100 memories and with Master Library
Module up to 5000 steps, price only $369.95. The
other programmables available: T158 at $149.95and
TIS7 at $99.95. Many special feature models
including desk-top and printing machines, a
playback unit and ai the low priced end T11600 for
$10.95. Write for complete up-to-date literature or if
you know which model you require just send in your
orcer by mail, phone or drop into one of our four
locations.

SPECIAL OFFER TO ETI READERS
10 DISCOUNT ON ANY TI MODEL

On any purchase of a Texas Instruments calculator you
will receive a 10% discount from the regular retail price
when enclosing or presenting this advertisement.

electronics |td

complete line of quality circuit board materials.

MONTREAL 4050 JEAN TALON ST. W. (514) 735-5511

QUEBEC 98 ST. VALLIER O. (418) 524-4641
OTTAWA 1300 CARLING AVE. (613) 729-5118
TORONTO 24 MARTIN ROSS AVE. (416) 661-0220

lomnitronix Itd. %ol

2056 SOUTH SERVICE RD. TRANS CANADA HWY. DORVAL, QUE HIP 2N4 PHONE (514) 683 6993

ETI CANADA — SEPTEMBER 1977 3



GAMASONIC CANADALTD./LTEE
OUR PRODUCTS

= SELFIX

e ELECTRONIC PARTS

D SANYO

* AUTOMOTIVE SOUND

e HiFi ACCESSORIES EQUIPMENT

* HEADPHONES » TRANSCEIVERS
* MICROPHONES * CB MOBILES—BASE

* 8 TRACK TAPES

* VTR-CCTV EQUIPMENT
e CABLES

oy
%mbfandt
e TELEVISION ANTENNAS N E C

* VTR EQUIPMENT

* RAW SPEAKERS

e CAMERAS—MONITORS

e VIDEO RECORDERS

* VTR CAMERAS—MONITORS

¢ VIDEO RECORDERS
Gamasonic Canada Ltd./Ltée,
5780 Royalmount Avenue, * HALIFAX * TORONTO
Montreai, Quebec H4P 1K5 * WINNIPEG « EDMONTON *« VANCOUVER
Tel: (514) 735-2721
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ICE AGE

It is now possible to monitor ice
condition on rivers by satellite.
NOAA (National Oceanic and
Atmospheric Administration) mon-
itored 14 major sections of the
Ottawa River covered by ice, using
imagery from their two satellite
systems and the NASA Landsat —
2. By this means scientists were
able to view the day to day changes
in the length of the ice covered
segments on the river.

The way things are going they

will soon be able to see when the
president takes his vacation!

SAILBOATS IN SPACE

It is not something we know much
about but NASA is considering a
heligyro spinning-sail concept for
solar light-pressure propelled
spacecraft. Apparently they
envisage a 12 bladed sail spacecraft
as an interplanetary automated
shuttle in the 1980’'s. The 12 sails
would be made of aluminized

plastic film, would be 4.5 milés (yes
miles) long and 28 feet wide. These
would be deployed in two tiers and
spun out by centrifugal force after
launch. The slowly spinning craft
would be propelled by the suns
photon radiation and rotate once
every three minutes. The solar sail
will now compete with a proposed
solar electric spacecraft system for
NASA consideration.

The next thing will be naval
officers training in sailing to go up
and command a 9 mile diameter
ship!

MORE BOARD FOR YOUR
BREAD!

New bread boards have appeared
from A.P. Products Ohio. These
new versions utilize A P Terminal
Strips with double rows of terminals
each having 5 tie-points. This
configuration is ideal for
breadboarding LSI integrated
circuits. A P's original Unicards,
which are being obsoleted, have 4
tie-points. The new Unicards offer
the added feature of 5 tie-points at
no increase in Unicard pricing.

The cards provide solderless,
plug-in tie-points on universal 0.1
inch matrix. They require no special

patch cords and plug into standard
5% inch card racks.

The new version of Unicard | has
960 tie-points (192 terminals each
with 5§ points) while Unicard Il
offers 1620 tie-points (324 terminals
each with 5 points).

Heavy printed circuit distribution
buses are predrilled for quick front
surface soldering. The integral
ground plane on the back of the
card provides a low magnetic
profile for high-speed or noise-
sensitive circuitry. The connector
finger pattern is industry standard
0.156 inch center spacing 22-
position double readout type; front
surface feed-thru holes are

provided for connection to the rear
finger pattern. All printed circuits
are tin-plated two-ounce copper.
Additional features on the
Unicards inciude rubber feet for
protection during bench work and
extractor handles for easy
withdrawal from card racks.

Approximate prices for these
cards are Unicard | $45, Unicard ||
$80. Information and cards are
available from Weber Electronics
Inc., 1111 Finch Ave. W., Suite 154,
Downsview, Ontario, M3J 2E5, Tel.
(416) 638-1322. This company also
have an outlet in Montreal, Tel.
(514) 861-2014.
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MIDGET DIGIT PRINTER

Sharp Electronics of Canada Ltd.
recently added a third, hand-held
vertical printer/display calculator to
its line, the EL-1163. This is a ten-
digit model with summation memory

Priced at $129.95 (or less), the EL-
1163 has a running sub-total logic
that works similarly to that used in
display calculators and has complete
punctuation on the display for easier
reading of the numbers. By use of
the independent print key, this model
can be operated as a combination
print/display or display mode only.

Other features of the EL-1163
include a high speed/low noise
printer, decimals of 0, 2, 3, floating
and add mode, per cent key, add-on
and discount calculation and built-in
rechargeable Ni-Cad batteries plus
an AC adaptor/charger.

This new 10-digit EL-1163 joins
Sharp's two eight-digit hand held
vertical printer/display models, EL-
8151 (with summation memory) and
EL-8051, and is available from Sharp
dealers across Canada.

Sharp's Model EL-1163 printing calculator.

6800 SYSTEM

The full Southwest Technical
Products SWTPC 6800 micro-
computer line is now being
distributed in Canada by SDS
Technical Devices Ltd., 1138 Main
St., Winnipeg, Manitoba, Canada,
R2W 3F3.

The SwWTPC 6800 microcomputer
system is suited to engineering
development, research, educational,
small business systems and
hobbiest markets. The SwTPC 6800
is a complete system built around
the Motorola 6800 microprocessor.
It is packaged in a heavy duty
anodized aluminum case complete
with power supply. All you need to
get going is an 1/0 device.
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Available software includes an
editor, an assembler and 4K and 8K
BASIC (with user call to machine
language instructions). The system
features a line of pheripherals:
keyboard, alphanumeric printer,
alphanumeric and graphic TV
interfaces, cassette interface,
parallel and serial 1/O interfaces.

The SWTPC system can be used
directly with the MSI FD-8 floppy
disk system for those that require
an FDOS capability.

In addition to the 6800 system
SDS are now marketing a range of
1/0 devices for what they term real
world applications. The range
consists of the TL68 traffic light
model, the CS68 control station for
on/off control of d.c. loads, the
MALG68 motor/alarm kit and the
NR68 numeric readout board.

This company is also developing
an educational/training package
aimed at the College, University
and industrial training market. The
package is based on the SWTPC
6800 system and includes a text
book covering programming,
interfacing and application of the
M6800 microprocessor, a laboratory
manual and a line of 1/0 control
modules.

This package should be available
by the time you read this.

ACCURATE DVM

A 0.1 percent, DC accuracy,
portable, 3" digit multimeter is
available from Sencore. The new
DVM37 was designed to satisfy the
needs of the technician and
engineer that requires more
accuracy in portable installations

and doesn’t want to invest in a
separate instrument for the bench.
Features include 15 megohms input
impedance, rather than the
convantional 10 megohms, high/low
power ohms on all resistance
ranges through 20 megohms,
battery saving feature with a push-
to-test switch on the test probe,
auto polarity, auto zero, auto over-
range, and fully protected circuits.
The DVM37 operates from standard
“C" cells or from the AC line with a
separate power adapter. Suggested
user price is $399.95. Also from
Sencore are five new product line
brochures.

The six-page "mini-catalogs”
feature (1) Digital Multimeters, (2)
Communications and CB in-
struments, (3) Oscilloscope &
Power Supplies, (4) Transistor &
Tube Testers, and (5) TV & Radio
Service Equipment.

Each brochure details appli-
cations and uses for each
instrument, plus complete spec-
ifications for easy reference.

For information and products
from Sencore contact Superior
Electronics Inc., 1330 Trans Canada
Hwy. S., Montreal, Quebec, HIP
1H8. Whilst mentioning this
company they have informed us
that the Canadian price for the
Motorola HEP Educator !
mentioned in our May issue is
$279.95. The price of $169.95
quoted was in fact the U.S. price,
so readers can see the premium
they are having to pay for U.S.
products to cross the border! We
apologise for any inconvenience
caused by this error.
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PERSONAL AT A PRICE

A new line of personal computing
products for the hobbyist has been
announced by Heathkit.

The new line, is designed around
two computers, the H8 and the H11
The H8 is an 8-bit computer based
on the popular 8080A micro-
processor. It features an intelligent
front panel with octal data entry
and display, and a resident monitor
with built-in bootstrap for one-

mentary software packages
complete the initial product
offerings.

Heath Company will back up
their computer with complete
documentation and service support,
self-instructional programming
courses, and a Heath User's Group
(HUG). Heathkit H11 computer
owners are also eligible for DECUS,
the DEC user’s organization.

The mail order price for the H8 of
$599.95 includes a fully wired and

LSI central processing unit (fully-
wired and tested) with 4K x 16
dynamic RAM. Memory is
expandable to 20K. The unit
includes built-in backplane, power
supply with switching regulators
and full circuit protection, and
flexible 1/0 interface accessories. A
complete DEC system software
package is also included. It
contains editor, PAL-11 assembler,
linker, on-line debug package
(ODT), input/output executive,

The H8 computer

CRT terminal type H9.

Heathkit H11

Heathkit DEC Writer 1] keyboard printer terminal.

button program loading or storing.
The H11 is a 16-bit computer using
the Digital Equipment Corporation
(DEC) LS!-11 with 4k memory, a
built-in backplane and regulated
switching power supply. System
compatible peripherals include a
CRT terminal, paper-tape reader/
punch, serial and parallel
interfaces, a “hard-copy” printing
terminal and a cassette player/
recorder. Input/output interfaces,
additional memory and supple-

tested CPU and complete assembly
and operations documentation, as
well as all systems software in
audio cassette form. Memory and
1/0 interface accessories include an
8K board with 4K of static RAM
($249.95), at 4K expansion chip set
($179.95), a serial 1/0 interface
board with 1200 baud audio
cassette interface ($189.95), and a
three port parallel interface
($259.95).

The H11 features include a 16-bit

BASIC and FOCAL. The mail order
price of the H11 is $2,395.00.

Accessories include a 4K x 16
static RAM memory board
($459.95), a flexible serial interface
($179.95), and parallel interface
($179.95).

For more information on the H11
and Heath's other computer
products, write Heath Company,
1480 Dundas Hwy. E., Mississauga,
Ontario, L4X 2R7, for the
“Computer Information Package”.
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BUG PLAN

A top secret plan designed to
protect telephone calls from
bugging is being developed by the
Carter Administration. The problem
has been created by the USSR who,
using advanced equipment have
been recording long distance
microwave calls of the air, using
computers to decipher each call
and locate any sensitive information
— presumably by some type of
word recognition system.
Intelligence experts have warned
that the USSR and others now pick
up and sort economic data and that
as equipment techniques improve
the extent to which this is done by
national and private organizations
will greatly increase. The problem
is further compounded by the fact
that the National Security Agency
has also been monitoring some

domestic calls — the legality of this
has never been decided.

Obviously similar bugging
networks could be used our side of
the border and it could just be that
the US and USSR know what is
happening in government before we
do!

NEW PERSONAL COMPUTER
FROM CUBEX

A new personal computer system —
the Cubex Mark |I — has been
announced by Cubex, 1585 Britannia
Road East, Unit 2A in Mississauga,
Ontario. The system is available in
kit form to the hobbyist in minimal
configuration for $765.00. It has been
designed around an 8080A micro-
processor and uses the well known
S-100 bus.

COMPETITION

Perhaps you guys are more interested in
electronics than writing, and the offer of $12
back is of no interest? Anyway that’s what it
looks like to us because of a large number of
subscriptions from the June issue we
received almost no captions for the cartoon
we published. Because of this we have
decided to give a free subscription to all
entries — even those posted after the
dead!'ine but before this was written (August
4). So if you sent one in you will be getting
your money back.

DIGITAL VOLTMETER PARTS
The following are the prices that should
have appeared for the Ferranti Electric
chips used in the Digital Voltmeter project
of the July issue.

ZNA 116E US $10.50
ZN 423T 4.00
ZN 424E 2.55
Postage and Handling .50

W AUDIOPHILE oo~

SINCE WE ARE getting a fair
amount of information on both
general and more complex types of
audio equipment and find that there
is a high level of interest in general
audio among our readership we
have decided to introduce this
section to News Digest. In this way
all the audio news and information
will be kept together and will thus
form an interesting section for the
audiophite and also for those with a
passing general interest.

We would direct such readers to
the VFET's for Everyone, feature
that starts in our next issue,since
this topic will be developed to show
how these devices, which are now
available, can be used in various
audio applications. In addition to
this series there is our special
pickup feature this month that will
help to fill in those gaps in
knowledge of the principles behind
the subject. During research on this
article we ran across a new (to us
anyway) pickup from Decca, some
details of which are given in the
text.

CARTRIDGE

This new cartridge, the Decca Mk
VI, works on an unusual principle
and is said to provide excellent
transient response due to its low
dynamic mass — the stylus is not
used to move coils or magnets or to
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displace any semiconductor so that
its mass is kept to the absolute
minimum. The cartridge is available
in two models — gold eliptical at a
cost of $149.50 and plum spherical
at $129.50 both are suggested list
price. For more information write to
Rocelco Inc., 160 Ronald Dr.,
Montreal, P.Q., H4X 1M8, phone
(514) 489-6841.

SONY'S SHARE OF AUDIO

Sony of Canada Ltd. unveiled new
models in all product lines in
Toronto recently. This included five
direct drive turntables, four cassette
recorders, two reel-to-reel tape
decks, an 8" addition to the Trinitron
colour TV line, speakers and other
eguipment.

The Sony PS-X7 turntable lists for $399.95.

The top of the line turntable, the
PS-X7, is speed controlled by a
crystal oscillator — phase lock loop
combination driving the brush and
slot-less (BSL) motor. The feedback
signal representing rotation speed is
derived from a magnetic pattern in
the edge of the platter. This is
claimed to contribute to excellent
initial drift, load/speed, SNR, wow
and flutter characteristics. Other
features of interest are the carbon
fibre material used in the tonearm,
and the use of LEDs for function
indication.

Reel to reel Sony TC-765 4-track tape deck, $1250.
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SWEEP OSCILLATOR

Invaluable test unit at less than one fifth of the commercial cost!

By Tim Orr and P. Wielk

SWEEP oscillators are
generally considered to
be a rather fancy piece of test
equipment and usually attract a
fancy price. Units similar to the
one to be described sell for around
$200 to $300. It produces square
and triangle waveforms from a
voltage controllable oscillator,
which can be internally swept by
the machine’s own ramp
generator, (which is itself
controllable), or it can be
connected to an external control
voltage source. Thus various
frequency modulations can be
performed, the most useful one
being a wide range logarithmic
sweep for resolving the frequency
response of various networks and
filters. To do this, a swept
sinusoidal waveform must be
synthesised. The triangle waveform
is bent, by passing it through a
diode function generator, until it
closely resembles a sinewave.
Another waveform provided by the
function generator is a tone burst
output. This gates the sinewave
signal on and off and thus
generates a burst of sinewaves
followed by a period of silence.
Tone bursts are very useful for

10

analysing the dynamic responses,
(as opposed to the steady state
responses), of networks such as
filters, compressors, expanders,
loudspeakers, etc. The last
waveform provided is a square
wave suitable for driving TTL
circuits. This output uses a current
sinking transistor, so that up to
about 30 TTL unit loads can be
driven by it.

Selecting IC’s

The function generator needs
fast op-amps to buffer the signals
to the external world. These
op-amps should also remain stable
when connected to various reactive
loads. Several devices were tried.
The 7418S, a fast version of the
741 made by Motorola; the 748,
an uncompensated version of the
741; the CA3130 and the
CA3140 made by RCA, both of
which are fast CMOS devices. Also
the LM318, a fast (50v/ uS) slew
rate op-amp made by National
Semiconductors; and the NE531v,
another fast device made by
Signetics. Not all of these proved
successful, particularly when
driving reactive loads. Also some of

them require external frequency
compensation and so the PCB was
designed to accept various
capacitors. You can use any of the
op-amps, but | feel that the best
will be obtained by using the
suggested devices. In fact you can
use the ordinary 741, but this will
result in degraded waveforms.
Recommended {Cs are shown.

Using The Machine

Generally try to keep the load
impedances presented to the
machine as high as possible. The
current driving capabilities of all
the outputs are limited, particularly
at high frequencies and so you
may find that outputs become
degraded as the frequency
increases.

If you want to investigate the
frequency response of a filter
design, to get a non flickering
display, you may have to use.a fast
sweep rate, say 20 times a second.
This could result in a
‘time-smeared’ display due to the
ringing time of the filter. The
display will be a cross between the
filters dynamic and steady state
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response. To overcome this
problem, there are two possible
solutions. One, use a slow sweep
speed, if you have a storage scope
then this will be OK. Two,
frequency scale the filter up in
frequency, so that say, a 100Hz
bandpass filter becomes a 1kHz
filter. You can then increase the
sweep speed by a factor of times
10. However this is generally only
possible when you are designing a
filter and when you know that
there is a sufficient bandwidth
margin still available.

Construction

Even though this is electronically a
complex project, construction is
reasonably straightforward! Main
points to note are as follows — first
insert and solder all the wire links,
followed by the trimpots. The link
near RV 1 is insulated. It's a good
idea to use terminal pins for all the
off board leads, saves trouble if you
have to move a wire. Next the
resistors, capacitors and diodes can
be fitted. C3 only needs to be fitted
if you can’t get C2 on the board. Q7
needs its base lead bending
underneath to fit the board. The
only IC that really needs a socket is
IC15, but sockets can save hours if
used for all ICs — if a fault
develops.

All off board connections should
be soldered before inserting IC15
anyway. Shielded wire should be
used to the controls — but only the
socket end should be grounded
otherwise nasty hum loops can
develop. The external voltage control
socket was mounted on the rear
panel. The transformer specified
has twin windings which are
used in parallel. IC1 does not need
any heat sink, as very little of its
capacity is used. Last and by no
means ieast, R16 and R34 are both
mounted off the main board — good
luck!

Setting Up And
Alignment

Having built and tested the
generator it now only remains for
you to align the six trimpots. RV1,
frequency bias. Set switch SW2 to
manual and switch SW4 to the
high frequency range. By turning
the frequency control knob, the
output of the machine should
range from approximately 20Hz to
20kHz. However the transistors in
the transistor array IC3 are only
matched to within + or — 5mV
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Fig. 1 General System organization of the sweep oscillator.

Fig. 2 Internal view of the completed unit.
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and this can shift the generator’s
operating range. So to counteract
this mismatch adjust RV 1 until the
manual operating range is as near
to 20Hz to 20kHz as possible.
RV2, triangle time symmetry. The
time symmetry of the triangle wave
form may not be exactly 1 to 1,
and if it is not then the sinewave
will have a large THD. The root
cause of any time asymmetry is IC5,
which is a CA3080. If the time
symmetry varies significantly when
the frequency is changed then IC5
will have to be changed until a
suitable output is obtained. To
align RV2, set the operating
frequency to 1kHz, look at the
triangle waveform and rotate RV2
until the best symmetry is
obtained. This preset should be
readjusted later on when the THD
alignment is being performed.
Move the frequency throughout its
range and check that the symmetry
is well maintained.

Ears and Things

THD minimisation RV3, 4, 5, 6.
As it was not practical to use low
tolerance components and matched
diodes in this design, it is necessary
to perform severat alignments to
produce the best possible sinewave.
The way in which you align this
generator depends on the equipment
at your disposal. Here are four
methods.

First, by ear. Your hearing
apparatus is surprisingly accute to
matters of frequency and harmonic
structure. For instance if you listen
to the square wave output on a
good pair of headphones (high
impedance preferably), then you
can adjust the time symmetry
(RV2) by ear with far more
accuracy than you can with a direct
visual display on an oscilloscope.

As RV2 is adjusted and the
symmetry changes there comes a
null point where all the even
harmonics disappear, which can be
distinctly heard. You can also try to
align RV3, 4, 5, 6 by listening to
the sinewave output at a frequency
of say 400Hz. As you adjust each
pot you should be able to minimise
the harmonics and generally converge
upon settings that give the purest tone.

Second, using an oscilloscope.
Look at the sinewave (set to 1kHz)
on the oscilloscope and adjust RV6
so that the waveform, whatever it
looks like, is vertically symmetrical.
RV6 merely compensates for any
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NEGATIVE
BREAK

POINTS

N

—Ve

*NOTE THAT THE TRANSMISSION
SLOPE CHANGES AS EACH BREAK-
POINT IS CROSSED. THUS A PIECE-
WISE APPROXIMATION TO A SINE.

WAVE IS SYNTHESISED.

Fig. 3 Technique used to symthesise sine wave for triangle wave form.

10pF

Fig. 4 Suggested ICs for IC11, 12, 13, 16 with correct equalization
capacitors. IC11is C, IC12is A. IC13, 16 are B.

741S or

33pF

loss of DC offset that has occurred
in the production of the triangle.
Presets RV3, 4,5, can now be used
to adjust the breakpoint slopes. By
careful adjustment of them it is
possible to converge upon a
waveform that looks very nearly
sinusoidal. f

Third, using a distortion meter.
This device is merely a tuneable
notch filter. The sinewave is
connected to this device and the
fundamental is notched out leaving
only the harmonics, which you can
see and measure. The procedure is
to set the frequency to 1kHz and
adjust the distortion meter so that
the ‘sinewave’ fundamental has
been removed. Look at the residue
with an oscilloscope and/or
millivoltmeter and adjust RV3, 4, 5
until this residue is at a minimum.

If you don’t happen to own a
distortion meter you can construct
a notch filter at about 1kHz, (see
ETI, "Active filters” and notch
out the fundamental by
«altering the function generator’s
frequency.

Lastly, using a real time
spectrum analyser. These devices
are quite cheap, usually about
$10,000 each. The analyser will dispiay
all the harmonics, and so the effect
of adjusting RV2, 3, 4, 5, 6 will be
instantaneously displayed.

Problems likely to be
Encountered

The power supply can be a
problem source. The 12V regulator
can be responsible for many
deviations from the predicted
performance, due to the +5%
spread in output voltage. This
could cause the sweep range to be
larger or smaller, or it can effect
the distortion of the sinewave.
Here is a list of some common
problems and their solutions.

Reduced frequency range. If
the manual or swept frequency
range is less than expected then
increase R12 from 1k to 1k1. This
will provide approximately an
increase of one octave. If the range
is too large then reduce R12 to
910 ohms

Clipped Triangle. This could be
caused by a low power supply rail
or a large Vp in Q3. Either change
Q3 for a low Vp FET or reduce
R17 to 470 ohms. Similarly, if the
sweep output waveform (output
19) is bent on its negative end,
change Q6 for a low Vp device or
reduce R24 to 4k7.

SWEEP
AS SEEN AT
CONNECTION OF
Q6 AND R24
/
]
1 // 1/
v v
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Fig. 5 Full size pattern for the PCB.

Tone burst does not shut off.
This is because Q12 will not switch
off. Change Q12 for a low Vp
device.

\

AS SEEN AT
1C16 PIN6

Sine wave has a high THD. If
the THD cannot be trimmed to
about 1% then it is likely that the
diode function generator has the
wrong gain. If the sinewave looks
more like a triangle(a), then
increase R42 to 20k. If it has
flattened ends(b), then decrease
R42 to 16k. Note, very small
changes in R42 have a large effect
on the THD figure.

TRIANGLE
>
AS SEEN

AT IC7
PIN 2

ETI CANADA — SEPTEMBER 1977

SINE WAVE
(Variable 0-4V)
TONE BURST
(Variable 0-4V)
TRIANGLE Summetry £2%
(3V5 Fixed) (better than)
SQUAREWAVE Markspace 1:1
+2%

(better than)
Markspace 1:1
*2%

THD<1.5%

16Hz on 48Hz off

(3V5 Fixed)
TTL

{5V, pulldown
to zero)

(better than)

TONEBURST

GATE 12V Fixed

X SWEEP

RAMP 1V9 Fixed

CONTROL

INPUT +1V/Octave
+3V3/Decade

SWEEP RANGE 1000:1
{Logarithmic)

RAMP RANGE 500:1

(30Hz to 0.06Hz)

HIGH RANGE 20Hz to 20kHz
LOW RANGE 0.2Hz to 200Hz
(Manual or Automatic Sweep)

Py °
L 4 S
1c1

@ ® ® ran2 @+

1L IN OUT > 6V

" coOMM

GRTIONAL +
100 i ‘T: it

Fig. 6 Power supply circuit diagram.
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RESISTORS (all a W 5% R42 18 k 2% POTENTIOMETERS
unless otherwise stated) R44 560 k RV1,2,3 47 k Hor. min. trim
R1 2k?2 R45 3k9 RV4 1k " " -
R2,3 27k 1% R51 33k RVS 4«7 "
R4,9,10,26,46 27 k R52 1M RV6 100k "
R5,17 1k R54 100 k RV?7 10 k tin. carbon pot
1M5 R55 4k7 "RV8,9 10 k log. carbon pot.
R7,11,22,23,24,53 10 k R56 10M .
R8 56 k 2% SWITCHES
R12,38,47 1k2% CAPACITORS SWA1 off-on rocker etc.
R13 150 k Cc1,3,9,10 100 n polyester 3 A 120V
R14 270 k Cc2 1000 u 25 V elect SW2 D.P.D.T. toggle
R15,43 10k 2% c4,11,12,15 10u 25 Vtant. SW3,4 S.P.S.T. Toggle
R16 68 k 2% Cc5 100 u 25V elect.
R18,20 18 k c6 10 n polyester
R19,25 1k5 c7 680 p polystyrene
R21 82 k c8 68 n polyester SEMICONDUCTORS
R27 - 20 k 2% c13 1 n polystyrene Q1,224,789 2N3906 or 2N5086
R28 27 k 2% c14 33 p ceramic Q3,6,12 2N 5163 or 2N 3819
R29 2k7 (N type FET)
R30 22 k TRANSFORMER Q5,10,11 2N5210
R31,32 680 R T1 120V 30V ¢t %A D14 1N 4002
R33 330k i il D5-13 1N 4148
R34 220 R Hammond 260 E30 or similar LED1 2" type
R35,49 4k72% 1IC1 7812
R36,50 220 k 1C2,48,9 741
R37,48 390 R 2% MISCELLANEOQUS 1C3 CA 3046 or CA 3146
R39 12 k 500MA fuse and holder, shielded wire, 1C5,6,7,10,14 CA 3080
R40 820 R stranded wire, pch as pattern, line cord, 1C11,12,13,16 see text
R41 120 k 8 red sockets, 2 black, knobs, case etc. 1C15 CD4024AE
vR?
10k
lin FREQ
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Fig. 8 Overlay and interconnection pattern.
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PRINCIPLES

Ron Harris explains the workings of Hi-Fi’'s smallest black box

FOR ALL THE continuing sophisti-
-cation within the electronics of the
hi-fi chain, no viable method has been
offered up to extract the mechanical
information from the good old L.P.
other than the trusty electro-
mechanical cartridge.

This in itself generates an order of
magnitude more distortion than any
hi-fi component, but for some as yet
unexplained reason, people seem more
ready to accept some quite quirky
behaviour from cartridges than from
anything else.

After all if a particular brand of
amplifier needed its wires cleaning
before every usage, its sales would
remain nicely static at zero.

The term electro-mechanical can be
seen to excuse a multitude of sins.

INDUCTION

Most pickups owe thier existance to
Mr Faraday and his laws of induction.
If you move a wire relative to a
magnet within its field, you will
generate an emf across that wire. It
matters little whether you move the
magnet or the coil of wire.

Various methods and variations
have of course been evolved to
utilise this principle to obtain an
amplifiable voltage from the ups and
downs of the vinyl.

Not all cartridges operate on this
principle, just 90% of them!Ceramic
devices are the main exception but
these have completely faded from
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hi-fi usage, as the quality is no longer
of  comparitively  high  enough
standard for the enthusiast.
The most common types are;
(i) Moving magnet
(ii) Moving coil
(iii) Moving iron Induced magnet
(iv) Electret

We shall be considering each type
in turn.

The centre section of this article
refers to such universal parameters as
tip mass,compliance of cantilever, etc.

Such things are of paramount
importance, but have little to do with
the operating principles behind the
cartridges themselves.

We mention them now lest you think
we had forgotten, or worse still were
ignorant of them!

o
i

Every home should have one! Every cartridge does, but not this size. Shown here are
four extreme magnification shots of a Stanton stylus. From top, left to right, 50X,
100X, and on the bottom 400X and 2000X.

And you thought that diamond was smooth eh?
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By far the most common method.
Fig | shows the basic operation of a
Phillips 412 super M pickup, which
can be considered typical of the
bar magnet variety.

The pole pieces PL and PR are
composed of mu-metal. When the
stylus moves following the groove
wall at say the left channel signal,
the magnet will follow a similar
path such that movement takes
place parallel to PR, varying the
distance relative to PL. This
causes an emf to be set up across
the left channel coils. Since that
movement takes place parallel to
the right channel coil, no emf is
generated across that coil.

Since the coils are detecting
minute changes in flux, sheilding
from external influences must be
good so that these are not registered
as signals. Transformers must be
kept well away from all pickup
cartridges, which is why your deck
will invariably work better on one
side of your amplifier than on
another!

A variation on this theme has been
penned by Audio Technica, who use
one magnet for each channel, set at
45° 1o the record surface which makes
them perpendicular to the groove
walls.  This does imitate the return
of the cutting head pretty closely.
The magnets are much smaller than
usual, being around 25% of the mass
normally utilised.

Since each channel was a totally
separate  motor assembly, stereo
separation cannot help but be
enhansed. Perhaps the most famous
sons of the moving magnet are Shure,
led by the VI5 111, This flagship
design uses a laminated core struct-
ure, increasing the efficiency.

MOVING MAGNET

stylus
— =~ M s
shank

left-hond

channel

p /s
A
BL %R

%

le
%
///’recorq gregvf‘/////,

Figure 1. The workings of a moving magnet cartridge, which in this
case is a Philips 412. The bar magnet is marked ‘M’, and PL and PR
are the pole pieces for each channel.

Audio Technica’s dual magnet
system. On the left an actual stylus
assembly, and on the right how
that bit in the circte operates,
copying the cutting head move-
ments.

IGHT HAWD $EFYLLILM
CANTILEVER

\
WILE-RESFUNSE

W MASS 2.1 hminy
SHIBATA STYLLS

A cutaway drawing of the JVC XI cartridge. This device has an extended h.f. response
to aliow it to produce CD4 records, & task for which it has become the standard
machine!

Surely this needs no introduction? The Shure V15 Mk3,
probably the most famous moving magnet cartrioge and
arguably the most transparent in reproduction.

ETI CANADA — SEPTEMBER 1977

A Fhilips 422 Super M. Very under-rated
device this. people tend to only use them in
Philips decks! The diagram in Fig 1 refers to
this cartridge.
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MOVING COIL

The oldest form of pickup cartridge.
Originally developed by Ortofon, and
now carried on by such adherents as
Satin, Fidelity Research (and even
Sony!).

The principle is extremely simple.
The magnets are held in a fixed posi-
tion within the cartridge body, and the
coils for each channel are attached
to the stylus assembly. The basic des-
ign is shown below. As the stylus
follows the groove, the coils are
forced to move next to the relevant
magnets, thus inducing an emf in

A highly simplified model of how a
moving coil cartridge works. The
blocks to either side represent the
magnets, and the little flocks of
circles are the coils.

each. K . Armature

The main drawback is the low )

output, roughly 0.5 mV, as compared - | Cutaway drawing of an early
2 - 5mV for th i t Coil - Mobile AW}/ ) Ortofon moving coil device. An

to 2 m or the mc_Jvmg magne e 2 ! interesting feature is the vertical

designs. There are exceptions, notably _ / ] armature mounting. Note the pro-

Satin and Ultimo which produce Cantilever —— / tective nose mounted to safeguard

outputs around 2mV. In order to N a B the stylus!

raise this low level to one which T I
can be fed to a normal input, a Stylys —— |
transformer or booster amp is re-
quired between cartridge and amp-
lifier. However a tiny, but increasing
number of amplifiers are now in-
corporating moving coil input to
negate this requirement.

Protecting Nose

Stylus tip
Cantilever
Stylus housing
Tension wire
Plate spring
Stylus mounting magnet
Output terminals
Connecting wire
Oscillating block resonance damper
. Oscillating block restriction wall
11. Magnet
12. Pole piece
13. Oscillating block restriction wall
14, Magnetic gap
15. Gap spacer
16. Yoke
17. Moving coil
18. Cartridge main housing
v 12 19. Armature positioning pin

i 13 20. Armature support

E " 21. Pantograph-type armature

=
COPNDIBPWNS

Above is an internal peek at a Satin moving coil
pickup. This is one of the high-output cartridges
which does not need a transformer or booster amp to
be used with normal amplifiers.

If you're setting up a hi-fi system based on a
moving coil cartridge, check out the Yamaha 1010
amplifier, it already possesses a high quality moving
coil pre amp!

And in the right corner . a Fidelity Research
device with its booster transformer. This Japanese
device has picked up quite a few followers in its
short but glorious career in Britain.
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Important Properties of Pick-
Up Elements

Pick-ups are small but very
complex electro-mechanical devices,
and their performance as transducers
can be described by a variety of
different properties of a mechanical
as well as an electrical nature. Many
of these properties are interrelated,
which means that to assess the
merits of a certain pick-up, it is
important not only that it earns good
ratings for its various properties but
also that these ratings are correctly
related to one another.

A particular difficulty in measuring
pick-up elements is further that a
number of measurements can only
be made with the aid of a test record.
Unfortunately the various makes of
test records often have different
characteristics, to the extent that the
outcome of measurements under
exactly identical conditions with
different test records, may show
appreciable differences too.

Response curve

The response curve gives the
output of the pick-up as a function of
the frequency. The output is usually
plotted in dB with respect to a
reference level.

It is measured by means of a test
record, and thus the response
characteristic depends upon the
properties both of the pick-up and of
the record itself; the recording
characteristic of the record should
be known in order to make the
response curve significant. *

It is obvious that the response
curve should be as smooth as
possible, but due to resonances in
the moving system there is a
tendency to more or less
pronounced peaks and dips at
various frequencies. In a well
designed pick-up these peaks and
dips are flattened by a well-chosen,
effective method of damping. This is
accomplished by the suspension
block, whose geometry, mounting
and elastic properties are vital for the
flatness of the response curve and
hence for linear and distortion-free
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sound reproduction in the frequency
range up to 20 kHz.

For pick-up elements suitable for
application in carrier wave
quadraphanic systems the response
curve has to be extended
considerably to well over 40,000 Hz
and special measures have to be
taken in the construction of the pick-
up for this purpose. Since these
carrier wave systems use frequency
modulation in the high bands, it is
not so much the flatness of the
response curve which is of interest in
the frequency region around the
carrier wave frequency of 30 kHz, but
the linearity (the lack of sharp bends
in the frequency response between
20 and 40 kHz) which determines the
proper functioning of the phase-
sensitive quadra demodulators.

Sensitivity

Sensivitity is the output voltage of
the pick-up when connected to a
prescribed load resistance whiie
tracing a record groove of specified
frequency at a specified velocity. It is
expressed in millivolits per cm per
second.

Output asymmetry

The difference between the output
of the two channels when both are
activated by identical groove
modulation is the output asymmetry.
The asymmetry is expressed in dB at
1 kHz.

Channel separation

Channel separation (opposite:
crosstalk) is the ratio, expressed in
dB, measured in one channel of a
stereo system between a signal
belonging to that channel and the
influence of that signal in the other
channel. Adequate channel separa-
tion is important for good stereo
reproduction.

Apart from the internal
construction of a pick-up element
there are mainly two other factors
which influence channel separation.
In the first place, the plane of
symmetry of the cartridge should be
perpendicular to the surface of the

record. Even a slight deviation
(camber) will have an unfavourable
influence on separation. This is
mainly a matter of accurate tone arm
design although a similar
phenomenon occurs if the stylus
alignment is incorrect (Fig. 1 and
2).
In the second place, the cutting
angle of the record groove may
deviate from 90°. Obviously this is an
imperfection in the record and is the
main reason why the same type of
pick-up measured with different test
records shows fairly divergent
channel separation figures.

Distortion

Distortion is expressed as a
percentage of the desired signal. In
pick-ups, as opposed to amplifiers,
distortion is largely frequency
dependent and may change
considerably if the frequency is
changed only a little. For this reason
the interpretation of distortion
measurements is difficult and the
final judgement, as in sO many cases,
can only be given by the ear. The
dstortion may originate within the
pick-up, but it may also result from
the fact that the shape of the
playback stylus is not identical with
that of the recording stylus (tracing
distortion) and from the fact that the
axis of the pick-up head is not
always at a tangent to the groove
(tracking distortion). In view of
tracing distortion an efliptical stylus
is to be preferred to a spherical one.
Tracking distortion is determined by
the shape of the tone arm and is of a
very low value in a correctly
designed record player.

The distortion usuaily measured is
frequency intermodulation distortion
{FIM). This measurement is carried
out by means of a test record, the
groove of which is modulated by two
irequencies 300 Hz and 3000 Hz,
with a modulation depth ratio of 4 : 1.

In the case of non-linearity, sum
and difference frequencies of
respectively 3300 Hz and 2700 Hz
will be present. The amplitude of.
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these is measured in relation to the
3000 Hz signal and this figure
expressed as a percentage is the FIM
distortion. According to DIN 45 500,
FIM distortion has to be 1%
measured at reference level of —
6dB (3000 Hz).

Compliance

Compliance is the displacement of
the stylus tip per unit of applied
force. It is thus the opposite of
stiliness and expressed in mm/N or
in cm/dyne and its numerical value
should be so high that the stylus can
follow all the movements which are

derived from the resonance
frequency of the system. The values
often published are static values,
which are usually higher than those
measured dynamically. For that
reason static compliance is
mentioned along with dynamic
compliance, although in practice
only the latter values are relevant for
the behaviour of the system. As the
highest amplitudes appear on the
record at the lowest frequencies, it
follows from the definition of
compliance that this is a particularly
important property at low
frequencies.
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Fig. 1 Channel separation deteriorates if the cartridge is not

perpendicular to the record.

Fig. 2 Decrease in channel separation as a function of camber

Dynamic mass

The dynamic mass at the stylus tip
is the apparent mass which causes
the stylus tip to resist acceleration.
All moving components, stylus,
stylus shank and magnet contribute
to dynamic mass, but since the
excursions of these parts white
tracking a record are of a different
magnitude, values are reduced to an
apparent mass at the stylus tip
normally called dynamic mass. It
should have a low value, and as the
highest accelerations are encount-
ered at the higher frequencies, the

A

for a cartridge with an initial separation of 25 dB.

impressed upon it by the record
groove. The compliance should not
be so high that it causes the
mechanical resonance frequency of
the resonant system (tone-arm mass
with pick-up compliance) to drop to
the region where this resonance can
be excited by mechanical vibration.
This would lead to an undesirable
increase in flutter phenomena.

It has been found that the static
measurement of compliance does
not give adequate information about
the dynamic behaviour of the system
since the elasticity characteristics of,
say, the rubber suspension may
differ fairly considerably for stylus
velocities that may be encountered
even with relatively low frequencies.
For this reason compliance is now
being measured dynamically by
some manufacturers. In the case of
the Philips Super M cartridges the
value is obtained by means of a
measuring instrument where the
dynamic compliance is a value
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Tracking or trackability

Tracking is the capability of the
stylus to follow the undulations of
the groove without losing contact
with the groove walls. It is measured
by making use of a test record
modulated with a given frequency —
e.g. 300 Hz — in steps of increasing
amplitude. The resulting signal can
be observed by means of an
oscilloscope which makes it possible
to judge that maximum amplitude
can be tracked without distortion.
The consumer is able to judge the
trackability by means of listening
tests with the aid of records, which
are on the market for this purpose.

Trackability is mainly determined
by the compliance at the lower end
of the frequency spectrum while
dynamic mass is a limiting factor at
the higher frequencies.

dynamic mass is an important
property with respect to high-
frequency response. This explains all

"the efforts to further reduce mass,

particularly of the stylus and stylus
shank. In practice the dynamic mass
cannot be measured, but only
calculated theoretically. Moreover, it
is a somewhat frequency-dependent
quantity because of a small shift in
the pivoting point of the moving
system with increasing frequency. It
is normal therefore to specify the
directly measurable stylus-tip mass,
a quantity which largely determines
the dynamic mass.

Stylus force

Stylus force, usually measured in
gramforces, is the vertical force with
which the needle tip bears down
onto the record. The stylus force
should be high enough to prevent
high amplitudes or great accelera-
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tions from causing the needle tip to
lose contact with the groove walls, as
this would result in distortion and
even groove jumping.

On the other hand, it should be
low enough to prevent record wear
through friction and through plastic
deformation, that is, the stylus still
leaves marks on the record without

The contact area is smaller for styli
with smaller contact radii as is the

case, for example, with elliptical styli.

These styli therefore have to be used
with a lower stylus force.

Vertical tracking angle
The vertical tracking angle is the

DisSC

I\
— ) |
e ‘ __VERTICAL TRACKING

~ ANGLE 20°+ 5°

Fig. 3 Vertical tracking angle

abrading the material.

In reality it is not so much the
stylus force but the stylus pressure,
the force per unit of contact area
between stylus and record, that is of
importance. This contact area is the
area of elastic deformation of the
groove wall resulting from the force
of the stylus tip on the groove walls.

angle included between the record’s
surface and the line which connects
the stylus point to the turning point
of the shank. In order to minimize
crosstalk and distortion the vertical
tracking angle of playback pick-up
and cutter should be approximately
the same. Today it is standardized at
20° £5° (Fig. 3).

ELECTRET

Recommended load
impedance

Load impedance corresponds to
amplifier input impedance, today
mostly around 50 kOhm. The value is
not very critical, however.

Weight and mounting distance
The weight of a pick-up cartridge
is important since it also determines
the size of the counterbalance weight
and thus the weight of the total tone
arm. The mounting distance for pick-
up cartridges is at present
standardized at 2" (12.7 mm).

Internal impedance

The internal impedance is
composed of the ohmic resistance
and the self inductance of the pick-
up. A low impedance is particularly
advantageous for pick-up elements
for quadraphonic discs recorded with
a {high frequency) carrier wave
system.

Recommended cable
capacitance

An electrically screened cable is
used for the connection between
record player and amplifier. Its
capacitance should not surpass a
certain value otherwise high
frequencies will be attenuated.
Special low capacitance cables are
also recommended for quadraphonic
carrier wave discs.
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Just as a quartz crystal is capable wilt be almost pure resistance, with

of producing an output under stress
so are some semiconductor substances.
An ‘electret’ is a permanently
polarized block of material which,
when stressed, produces an output
voltage directly proportional to the
force causing the stress.

In the Micro-Acoustics QDC 1E
cartridge, a conventional stylus
assembly joins with a pyramid shaped
chunk of material which is pivoted
in thecentre of the base, andsupported
by two elastomer blocks, at each
corner, where the actual electret
contacts the pyramid.

Output impedence is around 8K,
which shunts the wusual 47K of

amplifier inputs down. Micro claim
this engenders their cartridges with  very little capacitance present, and
lower noise figures. Phase shift no inductance. The signs are'that
characteristics shouid certainly  this system will be used increasingly
be good, since the output impedence as time goes on.

The drawing shows the insides of a Micro
Acoustics 2002 electret cartridge. This is the
cheaper version of the QDC 1E referred to in
the text. To explain the numbers: 1, Total
device possesses a mass of 4.0 grams, 2,
Internal connecting wires to the matching
circuit, 3, Dampers (mechanical), 4, Retainer
spring for the stylus assembly; 5, Stylus
assembly, 6, Beryllium cantilever; 7, Bear-
ings and resolver, 8, Stylus to electret
coupling; 8, User replaceable stylus assem-
bly. 10, The actual electret transducer; 11,
Passive matching circuit (matching to phono
inputs)
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Replacing the moving magnets is a
single high permeability armature
which itself moves with the stylus
within the field of the (fixed) magnets.
As there is no mechanical linkage the
mass of the stylus is reduced. ADC are
the prophets of this system.

Bang and Olufsen have an innovation
on the market in the form of the
MMC range. Here a small ‘cross’ is
attached to the armature and this

influences
to obtain that emf.

Right: ADC are the main exponents of the art of the
induced magnet. The drawing shows the vitals of a
Q36 pickup following this doctrine. Further right is

the 4 induction coils,

how it looks when in use and in one piece.

Below: Bang and Olufsen MMC is heavily based on
the moving iron principle, but incorporates the tiny
little cross (shown as an insert) to improve the
transfer from armature to coils. Note that two coils

per channel are used.

1

Hycomax magnet

Induction coil (4 in total)

Moving micro-cross (MMC patent)
Block suspension

Pole piece (4 in total)

Mu metal screen

Ultra light cantilever

Stylus

24

mounting bracket

One cartridge which falls in the
above category is the Decca Mk VI.
This cartridge works without a
conventional cantilever and movement
of the stylus is sensed by an overhead
magnet with a vertical and lateral coil.

The mass of the “cantilever” is kept
to the minimum because no armature,
is displaced by its movement. The
diagram of the system, shown in Fig. 1,
illustrates how the basic concept
works. The stylus cantileveris clamped
in place between two plates, is
restricted in movement by a damping
medium and by a tie back cord which
prevents fore and aft movement of the
stylus.

The movement of the stylusistraced
at the stylus point by the coils above it.
Overcoming the normal problems
encountered with arubber type pivotin
the elimination of fore and aft
movement whilst allowing the rear
section of a normal cantilever to
precisely follow the movements of the
stylus.

INDUCED MAGNET
~MOVING IRON

ty//? /Vemcal Magnet
.
Ee—

Vertical Coil

Cilamp Plates

Vertical Magnetic
Pole

Damping Medium

Tie Back Cord/

Cantilever

» o \

[\L-..

Lateral Coil

Lateral Magnetic
Pole
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Linear Sweep

Step Frequency
Beeper

7400 Siren

Simple Siren

Ship Siren

Two Tone

Toy Siren

Kojak, Startrek. Z Cars
Sound Effects

Sound Etfects

FILTERS

Bandpass

Low & High Pass
Rejection Notch
Bandpass

Cartridge EQ &Rumble
Hum Stopper

Tape Hiss Reduction
Simple Crossover

DIGITAL

Thermometer
Heads or Tails
Binary Calculator
Voltmeter

Seven Segment to Decimal
Die

Random Binary
CMOS Die
Multiplexer Hints
Learning Memory
CMOS Clock

POWER SUPPLIES

Constant

Temperature Stable
Constant

Voltage Controlled
Precision Voitage Divider
Dual Polanty

Simple Balanced
Voltage Dwider

Low Regulated

Short Circuit Protected
Simple TTL Supply
ZN414 Supply

Stable Reference
Transformerless invertor
DC to DC AC

Voitage Muitipher
Automobile Convertor
Shaver Adaptor

DC-DC

High Voltage From Battery
Variable + ve or -ve output
Simple

12V from Battery Charger
Bucket Regulator

Adjusting Zener Voltage
Variable Zener

Zener Boosling of Regutators
High Power
Electronic Fuse
Better Fuse
Regulator & Fuse
Fast Actin

SCR Crowbar
Voitage Potarity
Ni CAD Discharge
Current Limiting
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Diode Checker

GO 'NO GO Diode Tester
Zener Check

GO NO GO Transistor Tester
Quick JFET Test

Current Gain Tester

Basic Transistor Tester
Simpte Transistor/SCR

SCR Tester

Crystal Check

Crystal Checker

Good/Bad Battery Tester
Battery Tester

Op-Amp Tester

Op-Amp Checker

Creap LTO_?IC Probe

Audible TTL Probe

Audible Slow Pulses

Lngic Probe

Logic Analyser

| and O Display Probe
Simple High Impedance
Voltmeter

Audio/RF Tracer
Thermocouple Thermometer
Melering Stabilised supplies
Simple Frequency Meter

TIMERS & DELAYS

Low Standby Drain
741 Timer

Self Triggering Timer
Pulse Timer

Pulse Delay

Vo'tage Controlled Monostable

Sequential Relays
Door Chime Delay

SWITCHING

Touch Triggered Bistable
Touch Sensitive Switch
Electronic Switch

Sound Operated 2 Way
SPST Switch Flip Flop
Tw~o Signals on one Wire

INDICATORS

Line-o-Light

3 Step Level
Light Level
Bargraph Display
Fuse Failure
Blown Fuse
Back Up Lamp
OC Lamp Failure
FM Tuner Station
Current Flow
Disco Cue

FLASHERS

Dancing Lights
Low Frequency Strobe

Flasher
Ultra Simpl2

POWER CONTROL

LDR Mains Control
Floodiamp Control

Zero Crossing Sync

Train Controller

Low Differential Tharmostat
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 Volimeter
Rev Counter/Tachometer
Auxiliary Battery

DETECTORS &
COMPARATOFS

Peak Detect & Hold
Window Detector
Peak Program
Positive Feak
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 Doorbell

Phase Lack Control
Audio Mixer

Virtual Earth Mixer

Plop Eliminator
Loudspeaker Pratection
Digital Capacitance Probe

Digital Tape Recorder Adaptor
Breakdown Diode Substitution

Dual Function Cnharger
Dual Mcde Amp

Capacitor Substitution
Electronic Capacitor
Speedmg Up Darlingtons
Shutter Saver

Thyristor Sensivity
Sound Operated Flash
Strength Tester

Logic Noise Immunity

TIPS

identifying 74 Series
Supply Pins

Soldering IC’s

Tinning With Solder Wick
PCB Stencils

Front Panel Finish

DIL Drilhing

Fluorescent Starting
Avoiding Insulated Heat Sinks
TTL Mains Intertace
Boost Your Mains

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

Solder Flow Problems
Odd Resistor Values
Resistors in parallel
CMOS DIL Handling
Identitying 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

B8C 107-109 Data

B8C 177-179 Data

CMQOS & TTL Data

2N3055 Data

MJ2955 Data

Bipolar Data Tables
Bipolar FETs Rectifiers
Diodes Pinouts Zener Misc

25




IF YOU HAVE CONSIDERED buying
a scientific calculator recently then
you will have been faced with a
bewitdering choice. One of the larger
retail outlets lists 28 different models
in the scientific category with prices
ranging from about $20 to over $600.
This survey sets out to cover the more
common models though the modeils
chosen can only be representative of
those available — however this survey
will enable comparisons to be made
with any new or not so common
models that may be found.

Early in 1972 Hewlett-Packard
introduced the HP-35, one of the
first pocket sized scientific calculators,
which then cost $450. The HP-35's
calculating power was contained in 5
MOS I.C.’s.

During 1976, the same company
introduced the HP-21, a calculator

with a slightly greater -calculating
power than the HP-35 but selling at
only $100. This dramatic price reduc-
tion has been, and still is, common to
all calculator manufacturers

These price reductions have been
due to several factors, one of which is
obviously competition, as most serious
calculator manufacturers now have a
scientific in their model range. Anoth-
er factor has been the steady advance
in semiconductor technology during
the very recent past. The HP-21
uses more logic circuitry than the
original HP-35 yet contains only two
I1.C.'s against the five of the HP-35.

One new development which app-
ears as exciting as the introduction
of the first scientific is the recent
introduction of the programmable
scientific calculator. There are now
at least three major manufacturers

offering programmables covering a
price range from $60 to $600.
Programmables are extremely valuable
for the solution of repetitive cal-
culators involving a large number of
calculating steps having to be per-
formed on many items of separate
data. This may well occur when hand-
ling experimental data or tabulating
a graph for instance. Most manufact-
urers offer a library of standard pro-
grams with their machines. The
individual program steps are stored
in either a solid state memory or on a
magnetic card which is fed into the
calculator by a small motor.

CHOOSING A SCIENTIFIC
CALCULATOR

With such a vast range of scientifics
available in more or less every price
range, it is important that the right

SCIENTIFIC

CALCULATOR REVIEW

Texas 59
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factors are considered before money
is invested in the calculator of your
choice. The first decision is which
type of calculator will meet your
needs .- usually the cheaper mpdels
do not offer the option of scientific
notation and so are limited in their
calculating range to numbers between
108 and 10-8. If you want to handle
numbers outside this range then a
machine which handles full scientific
notation will save the bother of keep-
ing a separate note of the powers of
10 involved, this may well happen
when handling calculations in elect-
ronics with microfarads, nano seconds,
giga hertz etc. being involved. ’

For purposes of this review we have
restricted ourselves to those calcula-
tors which are chiefly “scientific” in the
nature of their functions, and have
mantissa — exponent type display.
The most popular features are
compared in the chart.

The programmable calculator is at
present being hailed as the answer
to everybody’'s dream of infinite,
instant calculating power but in

general they are considerably more
expensive than their non-programm-
able equivalents.

Having chosen the type of calcul-

H.pP. 27
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ator required then the available range
of that type must ne carefully ex-
amined for there are several important
differences between models of the
same basic type.

The most important decision to be
made when choosing a scientific is
that of which number entry system
the calculator should use. The two
systems found are Algebraic and
Reverse Polish Notation (RPN), some-
times called Post Fixed Operators.
The difference can be seen clearly by
following the sequence of keystrokes
needed to add two numbers together:

ALGEBRIAC

Key Display
2 2
+ 2
3 3
= 5)

RPN

Key Display
2 2
enter 2
3 3
+ 5

This sum requires the same number
of keystrokes in each system but
the algebraic systems operates the keys

in the same order as the sum would
be read aloud whereas the RPN system
has this mysterious “ENTER"” key.
Algebraic is certainly a simpler system
to operate initially but RPN has a lot
going for it, especially in the field
of complex scientific calculators. If
combined with a working stack of
data registers, RPN system gives a very
great calculator power with instant
access to parentheses without keying
in and out of them. A four level stack
is equivalent to three levels of paren-
thesis (brackets). However the oper-
ator of a RPN machine needs to be
able to transform a complex equation
such as:-  x=tan—1((3.53 + 8 5in370)
+6(cos 5390+ 2(1+ In3.55))%)
into a number of ‘enter’ keystroke
whilst the algebraic machine operator
can, if he has sufficient ‘brackets’
available, enter the problem as written.
A good argument can be made
out for each system and the choice
must be made on your ability to
understand what you are doing. But
do not dismiss RPN as too difficult
to understand, have it demonstrated
and then try some problems yourself
— you might be surprised at the ease
with which you can pick up a new
system.

H.P. 67
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One of the arguments advanced
in favour of the RPN system is that it
is consistent when dealing with the
more complex keyboard functions
such as the trig functions, logs etc.

If you wish to find the 'sin’ of 300
then the key sequence for each type of

machine is the same- ‘30’ ‘sin’ which
indeed is the sequence expected for
a RPN machine, but the reverse of
that expected for the algebraic mach-
ine — you might find this an inconsis-
tency.

Manufacturers of both types of
machines usually offer a separate
memory as well as an multi-level
stack in the RPN machine or one or
more sets of ‘brackets’ in the algebraic
models. Often the choice may be one
level parenthesis plus two separate
memories or two levels of parenthesis
plus one memory.

Having made this decision, which
is the most important one, then the
next factor to be considered is the
type of display and number of digits
to be displayed. The most popular
type of display is the LED type
which is usually red in colour. The
cheaper models of calculators use
small LED displays with magnifying
lenses fixed in front. These lenses tend

to narrow the viewing angle (the
angle over which the display may
easily be read). This is fine in a small
pocket calculator but not as satis-
factory in an expensive scientific
model. Another, not so common
type of display is the flourescent
type — this is a green display which
generally is larger than the LED type
and the whole display is built into
an evacuated glass envelope. The basic
display is more expensive than a LED
type and does require more complex
additional circuitry (high voltage gen-
erators etc) but has the advantage of
extremely low power consumption.

Finally there is the liquid crystal
display which reflects, rather than
emits, light, and has an even more
miniscule power need.

Having mentioned power consump-
tion it is a useful next point for
consideration; if your choice of cal-
culator is available with or without
rechargeable batteries then the extra
outlay on the rechargeable version
may well be worth considering.
With the current required by some
of the more complex calculators
{especially those with LED displays)
it will not take all that long to run
down a battery and so the extra cost of

the rechargeable batteries is soon
made up.

The next factor for consideration
is the keyboard and its layout.
The lesser number of keys, the smaller
the calculator and thus the more
easily pocketable but with the dis-
advantage that there are often two
keystrokes required for access to a
scientific function. Thus if you are
going to use the full range of the
calculator fairly often then you might
well find double function keys awk-
ward to use. The only double function
keys which are obvious are those of
trig and inverse trig function keys.
Pressing ‘arc’ ‘sin’ seems a good use
of the double function key and saves
two keys on the keyboard.

Whilst discussing keyboards, it is
worth considering the fee/ of each
key and whether there is any ‘break-
away’ action to a keystroke or whet-
her the key has a ‘spongy’ feel to it.
There is particular advantage to either
system and it is really a matter of
personal choice, though it does seem
as though the more expensive the
machine, the more positive the action
of the keys. Again the recommendat-
ion is to try several different models
and see which you like.

National 852
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In the tables it has been impossible
to list every fuiction for each model
so the tables have only the main
functions

The more exotic functions are too
numerous to mention. Commodore
makes three calculators each with a
formidable array of 55 to 60 keys, most
dual function. These three are
specialized for statistician, mathe-
matician or navigator.

A recent feature introduced on the
latest range of Commodore scientifics
is worthy of note, especially to elec-
tronic enthusiasts, is the provision of
two keys marked ‘EE}’ and ‘EE{’. These
keys are used when the machine is
being operated in the scientific notat-
jon to increase or decrease the value
of the exponent whilst shifting the
position of the decimal point in the
mantissa. This feature appears to
be very useful in electronic calcul-
ations when we tend to come across
component values whose unit values
are separated by a factor of 103.
Thus if a time constant calculation is
being carried out and the answer
comes out a a required capacitor
of ‘3.3 x 10—10" Farads then by
pressing the ‘EEV’ key twice the
display will show ‘330 x 10—12
or more simply 330pF.

As may be seen from the tables,
several manufacturers are now offering
statistical functions on their more
expensive models. These are usually
the mean and standard deviation of
a set of numbers and these are very
useful when handling a set of experi-
mental results and trying to analyse
some trend or conclusion from them.
The one problem with statistical
functions in a scientific calculator
is that some of them use the calculator
memories during the computation of
the statistic so those memoaries are
not available for other use during the
finding of statistical functions.

PROGRAMMABLES
The current scene of greatest
excitement in calculators lies with

programmable models because of the
great potential power of program-
mability.

Briefly — “programmable” means
that the calculator is able to store a
sequence of keystrokes which can
then be executed at a later time, and
repeated as many times as needed.

In order to be able to do this,
numbers used in the calculations are
not entered from the keyboard, while
the program runs, but instead are
stored before hand in the calculator's

registers. The program then refers to
the registers for its data, and similarly
deposits results in other registers.

BRANCHING OFF

More refined features include
branching and looping. Since the
program operates much faster than a
human, the operator has no chance to
make decisions as to the next
calculation to make, as the program
runs. Thus various “decision” features
are builtin. These are either one or two
register types. The single register type
typically asks “is x greater, less than or
equal to zero”. Based on the result of
this question a “"branch” to a new
section of the program takes place.
The two register decision is similar, but
compares two registers, and although
this is actually not more powerful, it
does save steps in many situations.

Several type of branch are available,
such as -1 absolute; to a certain.
location in program memory; relative
— forwards or backwards a certain
number of steps, and by tabels, where a
specific place in the program is given a
reference name, and this is used to go
to. Labels are useful in long programs
where editing can easily change the
absolute or relative positions of
program step. Indirect addressing is

cats ot
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also offered on some calculators.

Looping is used whereitis desired to
repeat a program segment a number of
times. Usually a statement such as
Decrement and Skip on Zero (DS2Z) is
used. The programmer in some
manner sets a register to a predeter-
mined number. When the program
reaches DSZ, the register is decre-
mented, and if not yet zero the program
proceeds to the next statement. This is
usually written to be a “go to” some
previous part of the program, which
will be repeated. Finally the register
decrements to zero and DSZ causes
the subsequent “go to” to be skipped,
and the loop has been escaped.

SUBROUTINES

On a higher level than loops is the
subroutine. This may be considered a
mini program, used by the main
program and written separately from it.
It is used just as a function such as
“log” might be, but it is defined by the
user. Subroutines are an extremely
useful feature for organized program-
ming. “Levels of nesting” refers to the
number of times one subroutine can
call another which calls another etc.

EDITING

To facilitate writing a program the

Sharp EL 5000
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calculator is placed in “learn or edit”
mode, where it remembers the keys
pressed. All programmables allow the
user to change statements, but onty
some arrange for the insertion or
deletion of several at one location. In
order todisplay the stored program the
calculator will typically display the
step number and a “key code” for the
key used in that step.

Finally the “single step” facility
allows observing your program
running in very slow motion — useful
for debugging.

MEMORY AND STORAGE

The most touted feature of program-
mables is their memory space. This is
the amount of space devoted to storing
data and program. Memory may be
internal or external to the calculator,
and may be volatile or non volatile,
(i.e., items store do/do not disappea-
with power off). The non-external
memory calculators we have listed all
have volatile memories except the HP
“C” series.

The run down of the external
memory calculators is as follows:

TI 58 Internal memory shared
between program and data, allowing
up to 480 steps or 60 data to be stored.

The plug in factory programmed
software module expands capacity to
5,000 steps.

Tt 59 Similar to the Tl 58, up to 960
steps or 100 data memories are
available, and again 5,000 steps on
software module. In addition magnetic
cards with 480 step capacity may be
used.

National 7100, 240 steps non volatile
internal program memory with cart-
ridges providing either an additional
240 steps, or 4000 steps of prepro-
grammed software, 32 non volatile
data locations are provided.

HP67 - 224 step programs are
possible, but it should be noted that
these are “fully merged” steps, each
can contain up to 3 keystrokes. For
further details see ETI Canada March
77.

We should note that while many
functions are not available on the
keyboard, these are obtainable in the
extensive software packages that are
either provided, or sold as accessories.

Finally, we have been unable to
include absolutely all the features of
each calculator, and some of the more
complex features are not comparable
in different models in any case. The
best idea is to use this review to givean

sap
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the machine is to actually use, get
involved with the instruction booklet

etc. Good luck!!

idea of what's available, and then zero
in on the area suited closest to your
needs. Armed with atypical problemor

two that you will be wanting to solve,
visit your local calculator emporium
and try each likely model to see how

GLOSSARY OF SCIENTIFIC
CALCULATORS TERMS

Some of the terms associated with
scientific calculators originated in the
computer world and are therefore may
be new to many engineers. Some of the
terms commonly found in calculator
handbooks and advertisements are given
in this glossary together with brief ex-
planations.
REGISTERS: The names of the mem-
ories in which data is stored whilst it is
being operated on or used as a longer
term store known as a memory, The X
register is the register that is used to hold
the data that is shown in the display.
Thus the X register holds the last key-
board entry during a calculation or the
answer when the calculation is term-
inated.

The Y register is used to store the
second number during those operations
requiring two variables {+,—,+,yX).

STACK: A series of extra data registers,
found especially in calculators .using
Reverse Polish Notation. The stack is

memory. Data is shifted into the stack

used as a ’'first-in, last-out’ type of.

by pressing the enter key, or by entering
a new number after pressing an operat-
ional key, and is shifted down by press-
ing an operational key. The lowest
registers of the stack are the X and Y
registers described above and any
subsequent registers become temporary
storage registers on a non-randomly
accessible basis to allow storage of inter-

mediate results prior to their re-use

with a later completing operation.
Thus, access to parenthesis ({(brack-
ets) is automatic upon pressing of
the ‘enter’ key. A four level stack
(X,Y,Z,t} has the capability of three
levels of parenthesis (three sets of
brackets).

MEMORY: One or more sets of data
registers all of which are randomly
accessible. It is often possible to act
upon the data contained in the memory
with the data in the X register by using
keys such as M+, M—MxM+, and
sometimes data in the memory and data
in the X register can be interchanged by
using the M==X key. X=+Y is the key
which directly interchanges the contents
of registers X and Y. This key is maifly
used when wusing the function XY,
although_ it can also be used when

interchanging the terms in a division or a
subtracrion.

STANDARD DEVIATION: A statistical
measure used most often when analysing
experimentai data. The standard devia-
tionofasetofdataisthemeasure of the dis-
persion of data values about the .mean.

LINEAR REGRESSION: This is a
statistical function wused again when
handling experimental data. It is espec-
ially used when using an experiment to
find a mathematical relationship be-
tween 1wo variables. Linear regression is
the name of the procedure which is used
to find the line which best fits the set of
data points which have been found
experimentally. The procedure usually
finds the equation of the straight line
and also a parameter called the correl-
ation coefficient which indicates how
well the data fits the line.

RADIANS: A measure of angle like
the degree;1 radian = 57.30 approx,
and 2fradians = 360°. Many prob-
lems wuse, or give results directly in
radians. Thus a calculator capable
of handling degrees and radians is
extremely useful as is an easy con-
version between the two.

Canon F71
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IT SEEMS THAT every radio amateur
is talking about some kind of data
transmission or other. There are two
standard ways of sending data over
radio used by amateurs today. Baudot,
named after its inventor, was the
earliest form of Teletype code and is
still used internationally today, both in
commercial and amateur service.

Baudot

Baudot comprises of five “bits” or
levels of information per character,
which are sent one bit at a time. Each
bit is in either the “on” or “!" state orthe

is when the lineis MARKING aftereach
character). This allows the receiving
machine to get ready for the next
character.

This START/STOP mode of opera-
tion is the simplest form of mechanical
telegraphy signal, and most widely
used at slow and medium speeds.
Since any timing errors in the receiving
machine are compensated for in the
STOP time, there is no need to
synchronise machines, other than
their speed. For this reason, this
method is called ASYNCHRONOUS
transmission.

This became apparent over years of
use, and led to the introduction of
ASCll, the second code used by
amateurs (American Standard Code
for Information Interchange). This
code can legally be used by Canadian
amateurs but is restricted in many
other parts of the world, including the
U.S. It consists of eight bits, of which
seven are actual data and one is a
PARITY BIT, or check bit. This PARITY
BIT is either sent as a MARK or SPACE,
to make the number of MARK bits
EVEN. By counting the number of
MARK bits and checking to see if the

BITS, BYTES and BAUDS

by Bill Johnson VE3APZ

“off" or Q" state, and in Teletype this
represented by a “mark” or “space”.
“Mark” refers back to the days when
morse was recorded on paper tape,
and refers to the line being energized,
thus marking the paper. Space
indicates no current.

Over radio circuits, these marks and
spaces are translated into audio tones,
such as 2125 Hz and 2975 Hz. The
difference between the frequencies of
these tones is called the “shift”.

If the bits from each character were
just sent out right after the bits fromthe
previous, very careful count would
have to be kept at the receiving end to
determine which was the last bit of one
character and the first bit of the next. In
practice this would lead to the
impossible situation where one noise
burst would lead to the destruction of
the entire message!

To counteract this problem, “start” -

and “stop” bits were introduced. A start
bit is always a one-bit transition from
mark to space and back. This tells the
receiving machine to receive the next
five bits and decode them as data.
When the data bits are sent, the
sending machine restores the line to
the mark condition, where it will stay
until the next start pulse comes along.
This means that when the machines
are sitting idle, there is always current
on the line. When you are sending at
the maximum rate, there is always at
least 1% bits of STOP time (STOP time

34

Asynchronous
Asynchronous transmission has few
disadvantages — and they only

become apparent at very high speeds.
One such problem is the inefficiency of
wasting time sending the START and
STOP bits, when they are not needed
for data purposes. However, at speeds
used by amateurs, this is a small price
to pay for the integrity of data.

One problem that became apparent
with the proliferation of computers,
and special codes for weather
symbols, etc., was the limited number
of codes able to be transmetted by
Baudot. If you figure it out, there is a
maximum of 25 or 32 codes possible
with Baudot, so how do we code
anything beyond that? The answer lies
in the use of the LTRS (letters) and
FIGS (figures) keys. These keys give
the Baudot system 64 characters. Each
key has two characters, lower and
upper.

When the LTRS key is pressed, a
character is sent which tells the
receiving end that the codes that follow
are ordinary letters. When it is desired
to send numbers you have to precede
them with the FIGS character. Each of
these FIGS and LTRS signals is a full
character and takes a whole seven-
and-a-half bit time to send. As you can
see, this could severely reduce the
actual speed of transmission if you had
a lot of letters interspersed with a lot of
numbers or figures.

number of them is EVEN, the receiving
station has a pretty good idea if any
data has been damaged by noise. Not
all systems use the parity bit, in which
case it is usually a MARK. The actual
character coding only uses five bits
still, and the sixth bit tells whether or
not the code sent is a letter or a figure;
its presence as a MARK indicates that
this character is a figure. Thus FIGS
and LTRS keys are not needed.

This leaves one bit to be discussed,
and this is called the CONTROL bit.
This bit must be a MARK for all
PRINTING functions, i.e. all normal
characters that will be printed at the
other end. |f you want to send a code
into a computer, for instance, to tell it
that the words to follow constitute the
address of a message, you can send a
character that could normally be a part
of the message, but drop the
CONTROL bit. The computer will not
include the character in the message,
but will understand that you wantto tell
it that the address of the message
follows. This can be very handy as it
means you can send control codes into
a computer and not have to worry
about the computer accidentally
reading out part of the message as a
control code. In the older Baudot
system you had to make up weird
combinations of three or four
characters that could not normally be
found in common English.

Some examples of common usage:
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control D “NNNN" end of message

control P “figs figs HH" end of address
Distributor functions are replaced by solid-state

So we have a Teletype machine
sitting there waiting for some signals to
turn it on. As you will know, all the
action starts when the line goes open
for a moment (9.09 milliseconds at 110
baud). This moment is called the start
time, and it readies the machine to
receive the character. From hereon |
will refer to a speed of 170 baud when |
mention any timings, since this is a
standard speed in data communica-
tions. Immediately after the start bit
has finished, there follow eight bits of
data., Each one of these data bits is
strobed into the machine by a rotating
distributor which was started by the
start bit. Theresultisthatthe code bars
will be set or resetinthe machine atthe
correct time. For instance, when the
signal condition representing the first
bit is presented to the machine along
the signal line, the distributor arm will
be touching the connection to the
circuitry for the first bit and it will be
conditioned to either mark or space by
the signal. Atthe end of this bit, thearm
will have moved around to the
beginning of the copper plate that is
connected to the circuitry for the
second bit, and so this circuitry will be
conditioned to either the mark orspace
state by the signal from the line. And
s0, in this manner, the state of each bit
along the line will be sent to a different
part of the Teletype machine by the
rotating distributor, and at the start of
the stop bits, the machine will
mechanically turn the data into a
printable character.

The keyboard works in a similar
manner, except in reverse. As soon as
you press a key, in effect you are
setting eight little switches to either the
closed or open state. Moments later,
the keyboard rotator starts rotating
(what else would you expect it to do?)
and sends the condition of each of
these switches in turn as either a mark
or space along the line, each bit taking
the customary 9.09 milliseconds.

Definitions

What | have described above is the
simplest form of serial-to-parallel
conversion and parallel-to-serial
conversion. In modern telecommun-
ications equipment, these mechanical
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logic. After telling you that, | think a
few definitions are in order. Parallel
data is datathat is presented simultan-
eously on eight wires. These wires, for
instance, could be connected to the
eight switches on the keyboard that |
mentioned earlier. It would be the
simplest thing in the world to just
connect these wires to the eight
electromagnets that condition the
mechanical bars of the printer, and in
fact thisis done in some computer sites
where there are short distances
involved. This is called paralle!
transmission. However, things being
what they are in the business world,
money comes first, and it would be
eight times as expensive to string eight
channels across the country as just
one, so the serialization ideacameinto
effect. Serial data just means that the
bits are sent out one after another all
on one wire as described above.

I mentioned earlier that this serial,
asynchronous method is used most
universally on low speed circuits. The
reason is that mechanical equipment
proliferates and this cannot be
adjusted as finely as electronic
equipment. The reason for the twa
start bits is to allow the mass of the
rotor to come to rest and stay there
awhile before going off on another trip
around the circuit. Because the
receiving machine starts each cycle at
the same time as the sending machine,
a slight variation in the speed of the
receiving machine would not be
serious.

Rate

Each bit in the above example takes
9.09 milliseconds to send, so it would
seem only logical that to get the
number of bits per second one would
simply divide this into one second, and
arrive at 110. However, it is not that
simple. There is such a quantity, but it
is called the baud rate. The actual
name “bits per second” has been
defined as the number of data bits that
can be sent at this speed. As you will
remember, for every eight bits just to
keep the machine happy. These bits
cannot be' counted as data bits
because they cannot be visibly seen to
do anything at the other end. While the

system is sending 110 bits per segond,
only eighty of them are data bits, so if
you were to refer to this speed in bits
per second, the value would be eighty
BPS.

At slow speeds, this terminology is
rarely used, since the baud rateis more
meaningful in asynchronous trans-
mission, because it relates more
closely to the scientific quantities
involved, whereas a businessman
would be more interested in how soon
he could get the latest Dow-Jones
figures, so he would be more interes-
ted in the bit rate. To the uninitiated, it
is just like comparing RMS power to
music power, or peak power, by the
hi-fi salesman.

As speeds get faster, mechanical
monsters are replaced with solid-state
equipment. Since there is no moving
rotor to slow down and start again,
many of these machines reduce the
number of stop bits to one. The
machine knows that the tenth bit after
one start bit will be the start bit of the
next character. in this case, the baud
rate would be only slightly higher than
the bits per second rate because 33
percent of the dummy bits have been
eliminated.

To take this one step further, you
could completely eliminate the start
and stop bits. When you do this,
however, you are changing things just
a little too far, and you do not have
asynchronous transmission anymore,
You now have synchronous transmis-
sion. This is only used at very high
speeds because any small error, would
require the resending of the whole
block of data.

Modem

Now that you know what a teletype
signal is, how it becomes a series of
pulses, and how these pulses are
timed, wouldn't it be nice if you could
send them to somebody and. have
some device at the other end make
them into teletype signals again?

Well, this is accomplished by a
device called a Modem. The word
MQODEM is a contraction of MOdula-
tor-DEModulator. The modulator
portion takes the teletype signal from
the teletype machine and converts it to
two tones. When there is no current in
the loop, atone designated a “space” is
sent. When current flows, a tone
designated as "mark” is sent.

On the normal amateur teletype
channels, such as on the short wave
bands, these two tones are 2125Hz and
170 or 850 Hz above it. (Both with
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respect to the carrier frequency, which
is usually suppressed). At this point |
would like to break from standard
nomenclature. On UHF and VHF, we
have the unique ability to communi-
cate full-duplex (both ways at the same
time). If both stations are using the
same tones, difficulties will arise
because under some circumstances a
receiver may pick up signals from its
own transmitter causing a garbled
printout at the originating station. This
problem arose many years ago in the
North American TWX network (Tele-
type Writer Xchange) service. A
standard was devised using two
separate pairs of tones, one for use by
the ORIGINATING station, and onefor
the use ANSWERING station. When
stations are listening for calls, they are
in the ANSWER mode, listening on the
pair of tones that the ORIGINATING
station is sending on. (1270 Hz
mark/1070 Hz space).

While the originating station is
sending using 1270 Hz and 1070 Hz, it
is also listening on the answer mode
transmit frequencies of 2225 Hz for a
mark and 2025 Hz for a space.

If station A originates a message to
station B, and station B decides he is
getting a wrong message, or the
printout at his end is garbled, station B
can talk back to station A without
waiting for him to end his message.

Remember a while ago | talked about
the parity bit? If a computer is sending
some data to another computer, this
full-duplex arrangement will allow the
receiving computer to tell the sending
computer about any parity errors as
soon as they occur. On receipt of this
interrupt, the sending computer needs
only to resend the bits that the listener
did not get correctly, without having to
wait until the end and resend the whole
block.

Another use of this full duplex
operation is the so-called ECHO
feature used by most computers. When
you send a character to a computer,
the computer “echoes back” the
character. The character prints on
your printer only after it has beentothe
computer and back, via the full-duplex
modems. You can thus immediately
tell what the computer received — a
feature very handy if you are loading
programs and want to be sure that the
remote computer got your typing
correctly.
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PHILIPS

(IERA
Speaker Enclosures

CONSUMER SERVICE

$X600
Rated 50 watts RMS

Dimensions 23.5 (high) x 18.5 x 10.75 (inches approx.)

Woofer 8"

Midrange 5" (radiating dome 2" diameter)
Tweeter 4" (radiating dome 1" diameter)

Crossover 5-coil, 4-capacitor
Response 20 Hz - 20kHz

$X400
Rated 25 watts RMS

Dimensions 30.5 (high) x 19.5 x 9 (inches approx.)

Woofer 12"
Midrange 5" cone type

Tweeter 4" (radiating dome 1" diameter)

Crossover Capacitive
Response 50 Hz 20kHz

$X1000

Rated 80 watts RMS
Dimensions 32 (high) x 20.25 x 14 (inches approx.)
Woofer 15"
Midrange Two 5” (radiating dome 1" diameter)
Tweeter 4" (radiating dome 1" diameter)
Crossover 12 dB/octave, using 5 air cored coils

3 polycarbonate capacitors
Response 40 Hz 20kHz

$X800

Rated 70 watts RMS
Dimensions 28.5 (high) x 16.5 x 13 (inches approx.)
Woofer 12"
Midrange Two 5" (radiating dome 2" diameter)
Tweeter 4" (radiating dome 1" diameter)
Crossover 12 dB/octave using 5 air cored coils
3 polycarbonate capacitors
Response 35 Hz 20kHz

S$X600

All enclosures have; Wood veneer Cabinets, Brown Grille Cloth

with removable fronts.

Available from any Philips Consumer Service Branch

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 —

Vancouver: 604-434-6647.

[PHILIPS|

&

ServiceServiceService
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LINEAR INTEGRATED CIRCUITS
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TBA 800 30 [7a [5 |0 s [2¢ [15 fowee $ 2.25 ERICE EA.
TBA 8105/ 20 180 |7 10 )4 16 2.5 |DIPE, Thermal shut-down 2.50| L129 5 850 | T0-126(1) $ 1.50
6 10 )4 14.4 L 130 12 720 | TO-126 (1) 1.50
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Phase control for TRIAC and SCR triggering ~ 6.00 M 253 $16.50
L121 Burst control far TRIAC and SCR triggering ! e 6.00 | RHYTHM GENERATOR
L 202 High-voitage, high-current darlington transistor array oipJ 2.95 | M 253 B1AA for standard music content
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TYPE NO VDRM IE(RMS) IGT VGT PACKAGE PRICE
(VOLTS) (AMPS) (uA) (voLTs)
2N5062 100 0.8 200 0.8 TO=-92 8175,
2N5064 200 0.8 200 0.8 TO=92 .85
Cl103B 200 0.8 200 0.8 TO—92 K34
C1068 200 4 200 0.8 TO0=—202 1.29
C106D 400 4 200 0.8 TO=1202 1.39
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RF POWER TRANSISTORS

4

Pout Gpe Vce
DEVICE OUTPUT POWER POWER GAIN SUPPLY VOLTAGE PACKAGE PRICE
TYPE WATTS dB MIN VOLTS EACH
RF2146 1.0 10.0 6.0 T0202 $ 3.50
RF2147 5.0 8.5 6.0 T0202 3.75
sD1289 50.0 10.0 L 12.5 500-4LFL 31.75
<o
ES
- »—F\/
SD1156 1,5 10,0 12,5 TONI7SL 11,95
SD1256 3.0 8.5 12.5 TO117 13.95
SD1143 10.0 10.0 12,5 MT72 20.50
RF1004 30.0 5.7 12,5 380-4LFL 29.75
53\
B\
SD1012 6.0 5.0 12.5 MT72 13.75
SD1133 12.0 10.0 12.5 MT72 19.45
$D1229 30.0 6,0 12.5 MT72 29.00

DOMINION RADIO & ELECTRONICS COMPANY

THE HOME OF RADIO & ELECTRONIC SUPPLIES




L WIGRO ELECTRONICS LD,
SEMICONDUCTOR PRODUCTS

HIGH SPEED SWITCHING TRANSISTORS

Maximum Ratings Electrical Characteristics @ TA=25°C Maximum Ratings Electrical Characteristics @ TA=25°C
TYPE TYPE
NO. PD @ hFE ton toff PRICE|NO. PD @ hFE ton toff PRICE
NPN TA+25°C|IC mm/max [ max CASE EA. PNP TA+25°C |IC min/max | max CASE EA.
2N2221A |500mW | 500mA 40V 40/120 [ 35ns 285ns [ TO-18 $29 [2N3905 [310mW [200mA 140V 50/150 |70ns 260ns [TO-92A [$.33
2N2222A |500mW [ 500mA 40V | 100/300 | 35ns 285ns|TO-18 .32 |2N3906 | 310mW | 200mA 40V | 100/300 | 70ns 300ns |TO-92A .36
2N3904 |310mW | 200mA 40V | 100/300 | 70ns 250ns | TO-92A .25
2N3136 | 400mW | 600mMA 35V | 100/300 | 75ns 100ns |TO-18 .29
2N4403 | 310mW | 60mA 40V | 100/300 |35ns 255ns | TO-92A .37

SMALL SIGNAL TRANSISTORS

Maximum Hatingsl

Electrical Characteristics @ TA=25°C

Maximum Rating

Electrical Characteristics @ TA=25°C

TYPE PD LV TYPE PD 1 v [n T
NO. @25°cl s ceol "FE fr NF PRICE|NO. @ e ceo| FE U
NPN min/max | min max | CASE EA PNP min/max | min max |CASE EA.
2N2482  [360mW | 50mA [ 60V | 7007150 | 60MHz | 3dB|TO-18 | $.38 |BC5578 | 500mW |200mA | 45V | 2207475 | 150MHz | 4dB|TO-92F [ §.25
2N3565 |200mwW | — 25v | 1507600 | 40MHz | — |[TO-108| 25 |MAD462| — 40V 100/300 |500MHz | — |TO-18 32
2N3707 [250mW | 30mA | 30v | 1007400 | — — |10-92B| .25 300mQ |200mA |50V | 2007400 |200MHz |10dB[TO-92B| .32
2N3825 °|250mw |100mA | 15V | 20/ 800MHz | — |To-92B| .28 |BC251 | 300mw [100mA |45v | 125/900 |130MHz |10dB|TO-92F | .25
2N5172  |200mw | — 25v | 1007500 | — — |T0-108| .25
BC107  |300mw |200mA | 45v | 125/500 |300MHz |10dB |TO-18 .29
BC182LB [375mw |200mA | s0v | 2007450 |150MHz [10dB|TO-92B| .32
GENERAL PURPOSE TRANSISTORS
oN3019 |soomw | 1A |sov | 1007300 | 100MHz | — [TO-39  [$.59 | 2N3703 |300mw |500mA |30V | 30/150 |100MHz | — (TO-92B| $.24
5N3706 |350mw |sooma | 20v | 30/600 | 100MHz | — [TO-92B | .29 [2N4033 j8oomw | tA |80V | 100/300 |150MHz | — [TO-39 .59
BC337-25|500mw |500mA | 45v | 1607400 | 7OMHz | — |TO-92F | .29 | BC327-25|625mw {500mA |45V | 1607400 |100MHz | — |TO-92F | .29
BC547B |500mw [100mA |45V | 200/450 | 300MHz |10dB [TO-92F | .25
BC548 |500mW [100mA |20V | 110/800 |300MHz |10dB [TO-92F | .25
MH8213 | 2.5W 2A |80V | 1007240 | 50MHz | — |TO-220B | .75
DARLINGTON AMPLIFIERS
2N5308  |600mw 1300mA |30V | 30000~ | 60MHz | — [TO-92F | 50 | BC516 | 500mw[300ma [3ov [ s0000~ [ — [1508]10-00F | .46
MPSA13 |500mW [300mA |30V | 10000/~ |125MHz | 2dB [TO-92A | .33
BC517  [500mw [300mA |30V | 30000/~ | — 15dB {TO-92F | .45
GENERAL PURPOSE FIELD EFFECT TRANSISTORS SWITCH AND CHOPPER
BV | Y VGS BV |1 rds D
TYPE GSe ) DSS fs (offy | PRICE[TYPE Gss | DSS (ON) (OFF) ton  |toft PRICE
NO. min min/max min/max max | EA. NO. min min/max max max EA.
MEF 3819] 25V | 2.0/20.0mA | 2000/6500 | 8.0V | $.45 |MEF 4381 | 40V | 50/150mA 30 ohms 0.10nA 20ns |35ns $.65
HEF 4341 50V | 3.0/9.0mA 200074000 | 6.0v | .52 |HEF 4393 | 40v | 5/30mA 100 ohms | 0.1nA 20ns_|80ns .60
PROGRAMMABLE UNIJUNCTIONAL TRANSISTORS RED LED PRICE EA.
TYPE 1A BV KAD vT P v @ MIL50, 30 $.29
NO. max |min max max max = e Hardware
2NB027 20mA |40V 16V 200nA 70UA MIC 51 .08
2N6028 20mA |40V 0.6V 1500nA | 25uA MIL 30 MIC 31 10
PACKAGES é‘\
4 27
/ /
Vi Z
Vi
[0a52 / TO-18 TO-106
ECTIFIERS
1.0 AMP SILICON RECTIFIER DIODE
TYPE VRRM|IFSM 10 PACKAGE | PRICE[TYPE VRRM| IFSM 10 PACKAGE |PRICE
NO. Volts |Amps Amps EA. NO. Volts |Amps Amps EA.
TN4002 100 |35 T0@75°C $15 |IN5401 100|200 3.0@50°C - 529
IN4003 200 |35 1.0@75°C | -.qo5 . | 16 |IN5402 200|200 3.0@50°C O iy Y
IN4004 400 |35 1.0@75°C .20 |IN5404 400|200 3.0@50°C .36
BRIDGE RECTIFIERS
v v ) 10
TYPE RRM |rms FRM r Load PRICE
IN
NO. Volts | Volts Amps Amps EA. GIMLIN 2
002 200 | 140 15 75 $ 82 wo —
WO 04 400|140 15 15 95 £l EH K
F 01 100 | 70 40 5.0 $1.95 | _py BRI , +-om o Ty 0L e,
F 02 200 | 140 40 5.0 2.15 T ;A : ¥
K 01 100 | 70 60 25 $7.50 | . AP _==a)
K 02 200|140 60 25 8.95 S




[ ] 1 [ )]
Resistors & Capacitors
W LW 1w 2W 5C DISC CERAMICS C_
9.1 18K 39 13K 3.3 16K 33 2.2K EA. EA.
11 22K 56 15K 10 18K 39 2.7K
12 27K 68 16K 33 20K 47 3.3k 3 S00v ;g glégv 100 ;02;
15 56K 75 18K 56 22K 82  4.7K 3.3 55,88\7 2 2 i?g 1.4 -
16 82K 82 27K 82 27K 100 5.6K 6-6 :00\\; 3 3k 110 axy
18 100K 91 30K 100 33K 180 6.2K 5 530\/ I oy o o
20 130K 120 33K 220 39k 270  6.8K 6'8 E e =0 0 o
22 150K 130 36K 270 47K 330 8.2K g = 17 500v 20 o
27 160K 180 39K 330 56k 560 13K | 7/ 0 v FE o 121500y
30 180K 220 43K 390 68k 680 15k | 8 g ov 2 oo 27 50
33 220K 270 © 62k 470 150K 820 1lek | 8-2 200v L 13 50\6\,
36 300K 330 82K 560 180K 1k 18k | 9 500v R }53 200v
39 330K 390 150K 680 390k 1.5k 22K | 10 500v o 200V
43 390K 510 160K 1.5K 820K 1.8 33K 12 EOOV 51 oy 160 .
68 620 180K 2.7K 1 meg gox | 13 S00v 56 > e 170 100v
100 1 meg 750 300K 3.9K 1.2 meg 820K 13.5 500v 56 «ORv 180 200v
2 meg 15  500v 58  200v 200 500v
110 820 330K 4.7K 1.5 meg 1.8 meg ol > 200 500v
180 12W o10 J60K ééi( Lg neg fl 7 meg ig 500v 68 500v 320 500v
300 3.16 1K 390K 5. 2. : 7 me 2 D 320 s00v.
390 3.3 1.2k 620K ;gv i; - . %g 5;\; = it 330 2. 5K
3%8 g i i gi 16325 1K 5.6 22 500v 68 %KV 390 1.5Kv
680 5.6 1.8K 1.2 meg 15K 15 22 500v 63 Kv 660 500V
2.2k 7.5 2.2K 1.5 meg 24 1Rv 68 4KV 680 500v
“or 19 ) ’ 27 500v 70 500v 882 50V
3.3K 12 2.4K l.6meg RESISTORS A 0 o 82 5oy
3.9K 13 2.7K ;g meg —————— = Er 5 00w 900 oo
j?i }g 3§§ " n”ig 1,W 1.¢ 29 5Ky 82 1kv 2200 200v
5.1K 22 3.6K 3.9 meq —_3 2 30 520\’ 82 6Kv 2200 500v
5.6K 24 5.1K 4.7 meg 1,W 33 5C0v 91  500v 2500 500v
6.8K 28 5.6K 5.6 meg 33 500v 91  500v 3900 590v
9.1K 30 6.8K 6.8 meg 1W c 33 IRv 95  3Kv .005 500v
10K 33 8.2k 7.5 meg
12K 35 9.1K 8.2 meg 2w ] 5¢ TRIMMER CAPACITORS 25 ¢
15K 36 12K 15 meg emas ot sea
POTENTIOMETERS 0-5  pfd. 30-200 P4, P —
0-2 ng- DUALS 60-220 Pfd.
W, 0-85 Pfd.
légﬁ o ggﬁx&&yl)gox e 0-100 Pf4. 0~100 Pfd. 200-200 Pfd.
300K 15K & 250K 4.5-25  Pfd. 0-100 Pfd. 200-200 Pfd.
470K Linear 800 & 100 5-75 Pfd.
500K w/sw 3meg & 1.5 meg w/dpst | 5>-80  Pfd. 15-120 Pfd.  350-500  Pfd.
5meg & 1.5 meg w/sw 7~-85 pfd. 15-120 Pfd. 75-110 Pfd.
1.5 meg 1 meg & 400 w/sw
2 meg Linear 50K & 250K w/sw
3 meq 500K & 50K vw/sw ELECTROLYTIC CAPACITORS
4 meg Screw adjust 1 meg & 500
5 meg Screw adjust 1 meg & 300 2 ¢
50K & 500K w/sw 5 EACH
50K & 10K w/sw
50K & 250K PC Cap. 10MFD. 16V PC Cap. 4.7MED. 25V
500K & 500 PC Cap. 22MFD. 16V PC Cap. 1T0MFD. 25V

singles Zﬂc
Duals 35 ¢
a0°¢

50K & 2 meg log
150K with 4 pos. sw
50K & 2 meg Linear
lmeg & 5 meg

1 meg & 500K w/switch Dual w/sw,

PC Cap. 33MFD. 16V
PC Cap. 47MFD. 16V
PC Cap. 100MFD. 16V
PC Cap. 220MFD. 16V
PC Cap. 470MFD. 16V

PC Cap. 22MFD. 25V
PC Cap. 33MFD. 25V
PC Cap. 4 7MFD. 25V
PC Cap. T00MFD. 25V
PC Cap. 220MFD. 25V

DOMINION RADIO & ELECTRONICS COMPANY




TYPE Néw

BEEEEEEEEEEE POLYESTER FILM CAPACITORS

Epoxy dipped

(GREEN)
. : Characteristics
W—= z T
- U
£ Operating temperature range —40° —+85°C
e v
T - 100V.DC
_L Rated voltage

Standard capacitance value 0.001uF~.22 oF
& o .
.= Standard capa:zitance tolerance *10%
T deé
E .
e Insulation resistance 20, 000M<Q Min
N
)
Dissipation factor 1.0% Max.
—.1 p
Extension of paint on leads: 1.5mm( Max.)
* [Lead wire being electrically welded to the electrode,
w steady equal dissipation factor can be obtained.
* Completely protected against moisture by thorough coating

N Features of epoxy resin, done by fully automatic vacuum dipping machine.

* Highly reliable capacitors, produced by our special way

and technique.

% Very light miniature type.

CAP | PRICE CAP | PRICT cAP | PRTOR
uf A, uf EA . uf A
000 | ¢ .10 00be | 8 .12 OKT L% .10
.0m2 .12 .ONED .12 .05A .20
L0015 192 .010 12 .0hg .03
W L0018 12 019 .12 082 .2l NEW

Ne .0N%2 17 015 ) 10 o7
. 0027 10 019 T 12 .29
0032 12 .09 N 15 .3l
0029 192 027 .15 e .28
L0007 RE .033 16 0D il
L0056 10 .039 17

- DOMINION RADIO & ELECTRONICS COMPANY

THE HOME OF RADIO & ELECTRONIC SUPPLIES




ELNA

ELECTROLYTIC AND TANTALUM CAPACITORS

wv(sv)
AXIAL  |ur g 16 (20) | 25(32) | 50(63) | 80(100) | v pored vortage (v)
LEAD 1 . SV —Surge Voltage (v)
2.2 5 C —Rated Capacitance (uf)
3.3 L6
e T DIPPED SOLID TANTALUM
j 10 213 15 "O DB Capacitance Tolerance =20 +207,
< * 22 .20 20 .05 .20 ’l | Dc Leakage current(uA) 0.020r 1.0
™2 .
2 -l 33 20 o5 .25 £ 5T
o o 47 o8 DR Ncla) 3£ ufc 16 {20) )| 25(32) | 35(46)
% 100 o5 20 40 50 0.22 .25
E} 220 20 25 .50 £0 D.33 .05
! 330 s A LAD 0.47 . .05
% 470 1.0 .50 .70 .90 0.68
‘ 1000 .50 A0 .20 1.10 1.0 .25
2200 A5 .20 1.5 .25
3300 .C 1.20 2.2 .25
3.3 .25
4.7 ng .30
RapiAL | 72 16 (200 | 25(32) | 50(63) | 80(100) 5.8 o5 .30
==c 1 - 10 BT Y] Y,
2.2 N 15 an] as] sn
3.3 e 22 20l .s0] .70
W 4.7 10 15 33 S0l 7o) 1,10
= 10 15 15 15 20 4? e
9 22 15 15 .20 .20 o8 S R
e 33 15 .20 .20 .25 100 1.50] 1.90
T 47 20 .20 .25 .20
' 100 .20 .20 .30 .35
220 20| .25 L0 .50 _ATTENTION !
50 .25 .30 - 50 SAVE MONEY ON VOLUME BUYS
470 .30 .35 .70
1000 = % RADIAL & AXIAL LEAD ELECTRO-
2 : LYTIC CAPACITORS
2200 £0
Z - 160 of each value-LESS 10 °lo
: i 1000 mixed values-LESS.15 o
gggvil; eV 16 (20) | 25(32) | 50(63) [100(125) 1000 of each value - LESS .20 %o
P - - :
TYPE 2200 1.80 2,580 L 00
3300 1.20 2.20 3.00 5.50
= 4700 2.0 2.50 2. &N 4 00 25 ofeach value-LESS 10 %%
zs ~ T - B 100 mixed values-LESS 15 °lo
2- 6800 2.50]  3.00 L. 50 8.50
e h LE o
& 10000 3,00 350 6.00 100 of each value SS 20°
15000 3.50 /i 50 £.50
22000 L, 50 5.50 50 ofeach value - LESS’10°lo
= 33000 5.50 100 mixed values - LESS 15 %l
7 47000 .50 100 of each value - LESS 20/

PRICE INCEUDES MOUNTING CLAMPS

ALL ABOVE ARE PER UNIT PRICES

DOMINION RADIO & ELECTRONICS COMPANY




PHILIPS

'FILM CAPACITORS

280 METALLIZED FILM TYPE, DIPPED FLAT WITH RADIAL LEADS
ALLTYPES 10% STD.

PHILIPS

Popularly calied “flat foil”" capacitors, this series is ideal for mounting on Printed Circuit Boards having lead spacings based on
2.54mm {0.1") grid system They are widely used as coupling and decoupling capacitors and their almost negligible capacitance

change with temperature makes them preferable to ceramic s in many appl 1S,
Alt metaliized foil capacitors have self healing properties. They are designed to withstand temporary over voltages of 40%. thus DC
avoiding the necessity of specifying 400V capacitors in tube circuits TYPE Capacitance Working
NO. uF Voitage | PRICE
R 5th Band
TYPE Capacltance orking
NO. uF Voltage | PRICE i
5th BAND CF SERIES: 400V working
. i 280CFA10K 0010 yellow 15
| CH SERIES: 100V working §GOCFA15K & 8‘ ° o B
280CHATM 10 brown .39 80CFA22K 0022 yellow 15
280CHA1IMS5 15 brown .59 280CFA33K 0.033 yellow 15
280CHA2M2 22 brown .69 2B0OCFA47K 0.047 yellow 15
280CHA3M3 g 3 brown .89 2B80CFAB8K 0.068 yellow .15
280CHA4M7 47 brown 1.19 %ggg;::gg: 8 18 yellow .20
HAEMS8 68 bi 169 yellow .20
280C — 280CFA220K 0 gg yellow .25
: i 280CFA330K o] yellow .30
AESERIES 250Viwarking 280CFA470K 0.47 yellow 40
280AEA10K W 0010 red 10 280CFAB80K 068 vellow 50
280AEA15K 0015 red 0 280CFAIM 10 vellow 70
280AEA22K 0.022 red 10
280AEAI3K 0033 red 0 CG SERIES: 630V working
280AEA47K 0047 red 10
280AEAB8K 0068 red 10 280CGA10K 0.010 [ blue 15
280AEA100K 010 red s 280CGA15K 0015 blue 15
280AEA150K 015 red 15 280CGA22K 0.022 | blue .20
280AEA220K 022 red RH 280CGA33K 0.033 blue .20
280AEA330K 033 red .25 280CGA47K 0047 l bfue .25
280AEA470K 0.47 red .25 280CGAB8BK 0068 blue .30
' 280AEAGB0K 068 red .35 280CGA100K 010 blue 35
280AEATM 1.0 red .60 280CGA150K 015 blue 40
280AEAIMS 15 red 70 280CGA 220K 022 blue 45
280AEA2M2 22 red .90 280CGA330K 033 blue .50
- 1 _280CGA470K | 047 i__blue .65
PHILIPS

PHILIPS

431 LARGE GENERAL PURPOSE TYPE — NOW WIiTH AN EVEN BIGGER RANGE
Tolerance: —10/+50%.  Temp. Range: —40 to +85°C

These capacitors are suitable for use in power supplies for transistorized equipment

The can had longitudinal indents 1o fix the core and to promote heat transfer. Paralleted double capacitors may be preferred
over single capacitors because they are shorter

These capacitors are used in power supplies for professional and high quality entertainment equipment, power supples in
digital equipment. energy storage in pulse systems and filters in measuring and controf apparatus

Low values of impedance and inductance are achieved by a special construction with several nternal anode and cathode
connections.

Aluminum foil with a high elchlng factor and new electrolytes provide a high C-¥ product The aluminum cans are fully insulated
and sealed by a synthetic resin disc with a vent, which releases in case of over pressure

WORKING .
TYPE VOLTAGE CAPACITANCE CAN
NO. v} (UF) SIZE PRICE
431CR A10000 10000 6 3.50
431CR A15000 15000 8a 4.10 =
431CR A22000 6.3 22000 9 5.20 l
431CR A33000 33000 9 6.00 Figa&b H ” n
431CR A47000 47000 10 6.90 '
431CR E3300 3300 5 2.70 J
431CR E4700 4700 6 350 .
431CR E6800 6800 8a 3.70 ]
431CR E10000 16 10000 8 4.20
431CR E 10000/9A 10000 9a 5.20 S
431CR E15000 15000 9 6.20 o DIMENSIONS]imm ) [&{tins)
431CR E22000 22000 10 6.90 SIZE FIG d i p
431CR F2200 2200 5 2.70 mm | ins |[mm| ins | mm | ins
431CR F3300 3300 6 3.50
431CR F4700 4700 8a 3.70 5 a 21 1084|5020 12 (047
431CR F6800 25 6800 8 4.20 6 a 25110 |50 | 20| 12 |047
431CR F6800/9A 6800 9a 5.20 8a a 30 f12 |50 120 12 |047
431CR F10000 10000 9 6.20 8 a 30 (12|80 (32|12 (047
431CR F15000 15000 10 6.90 9a b 35114 150|120 12 j047
9 b 35 14 /80|32 12 (047
431CR G1000 1000 5 2.70 10 b 40 |16 |80 32| 12 |047
431CR G2200 2200 [ 350
431CR G3300 3300 Ba 370 “Measurements in inches approximate only
431CR G4700 40 4700 8 4.20 N.B Cansizes 9 & 9a do not have lugs
431CR G4700/9A 4700 9a 5.20
431CR G6800 6800 9 6.20 ¢ e
431CR G10000 10000 10 6.90 CAM can
TYPE S PRICE

431CR HE80 680 5 2.70 NO. {
431CR H1000 1000 6 3.50
431CR H1500 1500 8a 3.70 CCR20 5
431CR H2200 63 2200 8 4.20 CCR25 6 ¢
431CR H2200/9A 2200 9a 5.20 CCR30 8a. 8 30
431CR H3300 3300 9 6.20 CCR35 9a. 9
431CR H4700 4700 10 6.90 CCR40 10

THE HOME OF RADIO & ELECTRONIC SUPPLIES FOR COMPLETE CATALOGUE ON TYPES AND SPECIF ICATIONS

ON THE PHILIPS CAPACITOR LINE, PLEASE CIRCLE #1 ON

R e e R e THE ORDER FORW PAGE.
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Wire & Cable Coaxial Cables
STANDARD SPEAKER WIRE ANTENNA ROTOR CABLE g@ggm._ VI:::LQAEISRE)AP';&':E
I/c I 2« COND 4¢/FT' m.ig;,_nnnnng Cable
2 Lren r ﬁﬁt s cono DYFT. RG 58 = :h
v RG 59 ] ﬂ¢/|:-|- 1 COND + SHIELD
SPECIAL SALE LEAD-IN WIRE v/ Y
&) 500 foot roll ~REG 2% fFT. RG 62 2 COND :-TsmELD
=5 B g5 " EAVY 5/FT. ¢
1 107
HOOK UP WIRE —
o N R6 8  3J0%r | momam
Ppof Wire m 69100’ JU/FT
G et o0 7 4 ¢
— 19

FAST ACTING
6° & < \
PER FT.

110 Vot DC
1/2 AMP 3 AMP RELAY
POWER 1T AMP 4 AMP j VJ L
TRANSFORMER 2 AMP 5 AMP S\ PACK _
250 Volt or Less OF 5 v . $495
::'C- LIOOVVCT 2 A. 1/4 x 1 1/4 inch.Glass Tube.Formerly 3AG “: EA |
63V 500 MA. ; v

Panel Mount Fuse 40 AMP CONTACT

~ Holder =

O —— | Bayonet type Knob

! H‘\” ¢ S (127 mm) MINIATURE DC MOTOR
J - = ea panel hole. Ac-

commodates all 4"
(6.3 mm) x 14" 25%.
(31.7 mm) Fusss. :

POWER FILAMENT TRANSFORMERS

IMING MOTOR
TRA::S‘I:'OOVRMER CENTER TAPPED TIMING ’

2 RPM
SEC: 125V 3A

MAX. VOLTAGE
CURRENT ~ PRIMARY  SECONDARY
1A 117 6.3CT
. 1A 117 12.6 CT
p 39
ROLL
66 ft. rolls.
Low cost CSA & UL approved BLACK OnLY

PYC insulating tape.

DOMINION RADIO & ELECTRONICS COMPANY
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KIT 500

For Printed Circuits

KIT 500 is a low cost kit that comes
complete with all materials to make
a printed circuit board. Consists of
two copper clad boards, a resist ink
pen, resist ink solvent, a 6 oz. bot-
tle of etchant, a 1/16” drill bit and
a5 x 7 x 2” plastic case in which
ithe boards are etched. Comes with
complete directions. Packaged on a
display card. Weight 2 Ibs.

oupvst
AL THE MATERMAL nmssm 10 NAKE
YOO DWN PRI E..ﬂ'l ARYS

HCH
FoR STUMENT - CIFERIENTER

a5y 10 use
maniwae
.

o
cces

INJECTORALL ELEBTRUNlGS GURPURATIUN

KIT 650

Photo-Etch Kit for
Printed Circuits

KIT 650 is a complete kit using a
photographic method to produce
professional guality printed circuits.
No dark room is necessary. Con-
tains 2 photo-sensitized 3 x 4” phe-
nolic boards, a photographic test
negative & an ultraviolet light source.
Materials are included to make
negatives of magazine layouts. Also
contains exposure glass, clamps,
developer, etchant, trays, resist re-
mover, drill and complete instruc-
tions. Ideal for solid-state and inte-
grated circuits. Packed in a display
box. Weight 3 Ibs.

TAPE HEAD CLEANING STICKS

TAPE HEAD CLEANING STICKS are
6 inch cotton-tipped wooden swabs.
They are excellent to reach dirty
recorder heads without taking the
tape recorder apart. Packed 100 on
a hanging package.

No. 255 + 100 wooden swahs

“"BREADBOARDING” AND

PRINTED CIRCUIT DESIGN
LJ-12006

PERFORATED PLASTIC ClI

Made of tough mil-spec phenolic with

Unexcelled for protctypes, breadboards,

LJ-12006 Perfect for prototypes,
breadboards, hobby and science pro-
jects. Made of tough plastic with
clean-punch holes. Size 6% x x%"'

RCUIT BOARDS

hobby or science projects
clean punched holes

I

TAPE HEAD CLEANER

For Tape Recorder Heads

CtL

Extra Frost

FREEZER

EXTRA FROST

SO compr e ez
\‘ﬁ..'..

B wr
/’)

PHONO
GRIP-WELL

# 682

PHONO
GRIP-WELL

BUECTORALL -
ELECTROMICS CORP.
Srest Mook, LY. §34

TUNER CLEANER

Cleaner and Lubricant

IHJECTnm

sie w1 par OF

;TU%ER
CLEAMER

Ciaans ano mar
wOrse Facm voul
Conmous ano P

aNCT SRk

apoiAT E

DRIVE WHEEL
CLEANER

& NON-FLA

o

PRECISION
VERNIER DIALS

11"
7"
3"

ea

Diameter
Stock No.  Inches MM  Reading
5232 1" 36 01010
5233 2" 50 010100
5234 J 70 0t 100

Precision planetary dri
ratio in 1B0 degrees.

Screw bushing accomodat
has brushed silver fini
numerals. Scales calib
zero to maximum setting

ve vernier dials with 8 to 1
Front surface mounting. Set
es 1/4" shafts. Metal dial
sh with deeply etched black
rated counter-clockwise from

DOMINION RADIO & ELECTRONICS COMPANY

THE HOME OF RADIO & ELECTRONIC SUPPLIES

535 YONGE STREET
TORONTO 5. ONTARIO
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IJECTORALL ELECTRONIGS CORPORATION

PRINTED CIRCUIT BOARDS PRINTED CIRCUIT BOARDS

Light Sensitized Coated Boards

1 0z. COPPER-CLAD BAKELITE LAMINATES—one side copper

1 02. COPPER-CLAD BAKELITE LAMINATES—one side copper

:g; i ig ii;: :ate:i-;e & agLr 1.05 PC13 1/16”  XXXP bakelite  3”x 4%2” sensitized 150

PC3 116" XXXP bakel! < 4,, x 6" 1.35 PC14 1/16” XXXP bakelite 4" x 6” sensitized 2.00

Pca 1/16” XXXP bake e Erx o 2.90 PC15 1/16”  XXXPbakelite ~ 6”x9”  sensitized 465
akelite e 8.00 PC16 1/16”  XXXP bakelite 12 x 18”  sensitized 15.85

} Gt ()0 BLEAT (LASE B LAMINATES=0ms EfEL: Co[ 1137 1 0z. G-10 EPOXY GLASS BASE LAMINATES--one side copper

PC5 1/16” G-10 epoxy glass 37 x 4ve”

PC6 1/16” G-10 ezoxz SIass 4” x 6’1’/2 ;;g PC17 1/16” G-10 epoxy glass 3”7 x 412" sensitized 2.00

PC? 1/16” G-10 epoxy giass 6” X 9” 500 PC18 1/16” G-10 epoxy glass 4" x 6" sensitized 405

Pcg 1167 G-10 epoxy glass 12”7 x 18”7 565 PC19 116~ G-10 epoxy glass 6" x 9” sensitized 7 90

PC200 1/16” G-10 epoxy glass 12”7 x 18~ sensitized 26.60
202 G-10 EPOXY GLASS BASE LAMINATES—one side copper

2 0z. G-10 EPOXY GLASS BASE LAMINATES—one side copper

PCg 1 16; G-10 epoxy glass 37 x 412" 1.50 PCos 1/16” G-10 epoxy glass 37 x 412" sensitized 235
PC10 116 G-10 epoxy glass 4" x 6” 295 s 1/16” G-10 epoxy glass 4” x 6” sensitized 435
PC11 1167 G-10 epoxy glass 6”7 x 9” 5.90 pcio e cpoxy e ” X g” itized 10.60
PC1z2 116 G-10epoxyglass  127x18" 1970 [BHG VAP CIOEEpEEs @atE - ik :
PC12S 1/16” G-10 epoxy glass 127 x 18~ sensitized 29.60
102 G-10 EPOXY GLASS BASE LAMINATES—two sides copper 1 0z. G-10 EPOXY GLASS BASE LAMINATES—two sides copper
PC40 1167 G-10 epoxy glass 37 x 412" 2.00 PC40S 1/15" G-10 epoxy glass 3~ x 4Y2” sensitized 3.00
PCa1 1 186" G-10 epoxy glass 4” x 6" 4.05 PC41S 1/15”7 G-10 epoxy glass 4”7 x6” sensitized 5.30
PC42 1 16”7 G-10 epoxy glass 6” x 9" 8.00 PC42s 1/16” G-10 epoxy glazs 6" x 9”7 sensitized 11.25
PCa3 116" G-10 epoxy glass 127 x 187 26.60 PC43s 1/16” G-10 epoxy glass 127 x 18”7 sensitized 39.55
FCaa 1/327 G-10 epoxy glass 37 x 4" 1.45 PC44s 1/32” G-10 epoxy glass 3" x 41"  sensitized 2.00
PC45 1/327 G-10 epoxy glass 4" x 6" 2.70 PC45S 1/327 G-10 epoxy glass 4” x 6” sensitized 4.05
PCa6 1/327 G-10 epoxy glass 6" x 9” 5.00 PC46S 1/327 G-10 epoxy glass 67 x 9” sensitized 8 00
PC47 1/32” G-10 epoxy glass 127 x 18~ 13.15 PC47S 1/32” G-10 epoxy glass 12”7 x 18”  sensitized 26 60

ETCHANT

For Printed Circuit Boards

RESIST INK
SOLVENT

For Printed Circuit Boards

PHOTO ==
RESIST
SPRAY —

Injectorall’'s ETCHANT is a ferric
chioride solution to remove excess

Ry, SPRAY
copper from printed circuit boards. TR R Ve rn ] I npm— For Sensitizing Boards 3 PHOTO
It is an electronic-grade soivent . ; |ST

. . - lent solvent for removing inks, RES
from which soivent impurities have markings and surplus flux. It is non- con
been carefully removed to meet the v exim tngs pl o W5 0 13 For coating printed circuit boards. | Saerep circul™
| . . flammable, non-toxic and evaporates e N . . ROS
most stringent requirements of the L} . Phcto Resist is a high quality resist -

o . gy ceunt # quickly after use. So K . X _ o
electronic industry. It is packaged v a8 which will cause less pin-holing and i
in a plastic bottle. ] FOR has less sensitivity to white light ex-

tposure than other resists.
NON FLAMMABLE
ETCHANT » o PHOTO RESIST
No. 199-6 » 6 oz. plastic bottle RESIST INK SOLVENT « No. PC194-3 » 3 oz. spray can 1223
No. 199P « 1 pint plastic bottle No. PC194-16 « 16 oz. spray can R
No. 198 + 2 oz. glass bottle 2.25 . .
No. 199Q » 1 quart plastic bottle 38 g INo. PC194G + 1 gallon 222.00

21.95

No. 199G « 1 gallen plastic bottle [No. 188G » 1 gallon can

RESIST INK PEN

For Printed Circuit Boards

HﬂTﬂ BREADBOARD

PERFORATED PLASTIC BOARDS
RESIST

Made of 1/16” polyester glass with holes either regularly

spaced or staggered for transistors.

Injectorall’s felt-tip RESIST INK PEN HOLE SIZE
makes resist circuits directly on yNo. 8653 .062 alternate 3x4” 1.95
printed circuit boards. Injectorall’s - it
pen enables the apptication of resist FOI' PhOtO SEHSItIZEd Boards No. B655 .062 alternate 3x6”" 2.70
ink as easily as if using any felt e
marker pen. It is available in biack PHOTO RESIST DEVELOPER | > OPEF WBEED I EREE P
cnly, in fine and medium widths. X B & » No. B657 .083 straight 3x4” 1.85
Dries instantly and remains until specially prepared solvent for de-
removed with any resist ink remover veloping photo resist images. It can No. B658 .083 straight 3x6" 2.55
or fine steel wool. Blister-packed. be used for printed circuits, semi- No. B659 093 straight axg” 4.05
conductor parts and electroplating :
= d I eadhboard 3x4” 1.85
stopoff. Compatible With Kodak KPR ™. empeem guorrmmrgn 4 No- B663 038 CiBreadieay
resists. No. B664 .038 iC Breadhoard 3x6” 2.20
No. B665 .038 IC Breadboard 4x6” 2.70
RESIST INK PEN + No. B666 .038 IC Breadboard axg”  3.45
No. 185 -« Bl_ack-line tip, 2.05 PHOTO RESIST DEVELOPER
blister-packed No. D2-8 8oz zan 3.90
No. 136 + Black-medium tip, 2.05 No.D2G 1 gallon can 24.25

blister-packed

i FOR A COMPLETE CATALOGUE OF PC
OMINION RADIO & ELECTRONICS COMPANY accessories ano ceemicats From
INJECTROL, PLEASE CIRCLE #7 ON

THE HOME OF RADIO & ELECTRONIC SUPPLIES THE ORDER FORM PAGE.
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Tool Sets With
Power Handle

Terminal
Strips

o aanq A W

1 Terminaleeeoess 2¢

2 Terminaleeceeees 4¢

3 Terminaleessees 6F

4 Torminaleesssses BE 1-4766. InFIudes 3 stardard dlive'rs'in

5 T 1 102 small, medium and large sizes; 3 Phulh'ps

5 Terminalecescse drivers; one special tocl with awl lip;

6 Terminalecesess 12€ and one special tool with ‘corkscrew’
. tip. All tools measure 3%" long and

7 Terminalisesoso14e have colous coded hex handles. Torque

8 Terminaleseeses 168 amplitier handle is 3” long. Complete

9 Terminal 18¢ with unbreakable plastic carrying case.

cesssse
10Terminal,essese202

CHASSIS PUNCH SET
11Terminalssesess 22¢

'SCREW TERMINAL STRIPS ——"2

TERMINAL BOARD.
High insulation bakelite with
twin screw termirais. Standard
replacement for most TV pets,
and many other applications.

P
il 1]

2 SCREW TERMINAL.esess15¢
3 SCREW TERMINALssseae20%
4 SCREW TERMINAL . essse25¢

12

Complete set of punches ir a featherette carry-
ing case. All precision machined of top grade
steel. Following sizes: 2", %", %", 1", 14",
plus burring reamer.

FLEXIBLE TERMINAL BLOCKS

Shop Tools

CRIMP/STRIP TOOL

J-5085. CRIMP/STRIP TOOL. Temper-
ed steel with insulated handles, this
handy tool will cut and strip all pop-
ular wire sizes from 10 to 22, and will
crimp on solderless lugs. 7%” length,
assortment of jugs included.

% "

4720. RETRACTABLE STEEL RULE. Spring
loaded for selt-retract, extends to 78-3/4" (2 met-
ers). Rule is 1/2" wide and has both matric and
inches scale. Metal and plastic case, push button
for automatic retract.

FLEXIBLE TERMINAL BLOCKS WILL CONFORM
TO IRREGUL AR SURFACE AND CAN BE EASILY
CUT TO SIZE. LONG LEAKAGE PATHS ARE
FROVIDEQ BY THE MOULDED POLYETHELENE
INSULATION, BOLTS AND SLEEVES ARE OF

JEWELLERS
SCREW DRIVERS

J-4735. 6-PIECE JEWELLER'S KIT.
Finely crafted drivers af tempered steel
with free-turning barrels. Includes trans-
parent vinyl carrying case.

BRASS WHICH H&S BEEN NICKEL PLATEOQ. CABLE AND WIRE STRIPPER

T
s/ 2 TERMINAL..§ .75
‘~jj 4 TERMINAL..$1,50

* B TERMINAL..$2.95

J-4742. ECONOMY WIRE STRIPPER.
Cuts or strips at any point. Tempered
steel, insulated handles. Pawl lock for
wire sizes 12 through 22.

5336. SPEAKER TERMINALS. Spring loaded,
push-button terminals mounted on bakelite strip
for positive and instant connect/disconnect.

waldoin

SOLDERLESS TERMINALS
AND CONNECTORS

PRINTED CIRCUIT HARDWARE

FASTENING DEVICES

WE HAVE THE COMPLETE LINE OF WALDOM HARDWARE. FOR
YOUR COPY OF THE WALDOM CATALOGUE, PLEASE CIRCLE
#13 ON THE ORDER FORM PAGE.

PLIERS AND CUTTERS
/\ imported
2

w

4" DIAGONAL SIDECUTTERS. Quality
drop-torged steel with insul-grip handles.

L

$39%

4” LONGNOSE PLIERS, with sidecutters.
Drop-torged steel with tempered nose and
cutting edges. Precision ground for close
tolerance. Insul-grip handles.

Ty ool Scts

1 Offset Open
End Wrench Set

l r # 562

This Set #562 contains five

precision wrenches with off-

set open end. Blades made of

hardened steel, Sizes; | B"h

5/32%, 3/16", 1/4" and 5/15".
Socket Wrench Set

This set #563 contains five
precision Nut Drivers with

torque hole and bar, Blades
are made of hardened steel,
Sjzes: 7/6'&", 1 3/32", .7/ 84,

I)B“, 5/32",

Phillips Driver & Allen Type Wrench Set

This seth564 contains five
drivers with torque hole and
bar enadling you to set fas-
tenings up tight. All blades
are of hardened steel. Two
cross recessed driver No.

No. 1.
Three allen type wrenches:
No. 4 - No. 6 = No. 8.

Tiny Screw Driver & Awl Set

$3%

# 565

This set # 565 contains_five
interchangeable Tools. Three
steel screw driyer blades:
1/18", 3[32'}, 178",-0ne cross
recessed driver No.l One awl,
All heact treated. Chuck type
handl e,

((m DOMINION RADIO & ELECTRONICS COMPANY
A

“"& THE HOME OF RADIO & ELECTRONIC SUPPLIES

IF YOU DON'T SEE WHAT YOU NEED IN OUR CATALOGUE, PLEASE

DROP Us A LINE AND ASK.

BE IT OLD OR NEw, THERE IS A

GOOD CHANCE THAT WE EITHER HAVE IT IN STOCK, OR WE MAY

BE ABLE TO ORDER IT FROM ONE OF QUR
SUPPLIERS.

WE WANT YOUR BUSINESS.




IN EVERY INDUSTRY THERE'S A LEADER... |

STANDARD Line — Double Insulated PRINCESS Micro Line

IMPERIAL Heavy Duty Line — 3-wire 3-WIRE Line
995 48
B 29% f, 595
6

¢ 1%56 ! e

0 98 ! o

E 6 K 479 All electrical components are CSA approved — your assurance of
F 160 ) 464 safety and quality.

THE HOME OF RADIO & ELECTRONIC SUPPLIES FOR A COMSLETE CATALOGUE ON UNGAR SOLDERING

AND DESOLDERINC TOOLS, PLEASE CIRCLE #4 ON

535 YONGE STREE
e SUREEY THE ORDER FORM PAGE.




%® TENGO

Microphone Mixer

STEREO MIKE MIXER WITH SLiD

oSToHou MONO SWITCH
DLl TMPEDANCE
SIX INPUT32-
MIKE 1
MIKC 7
PHONC 1
PHONO 2
TUNER/TARPE 1
TAPE 2
THE MMai MICROPHONE MIXER
LATEST MIXER FEATURING LOW

Is OUR LATEST

E CONTROLS.

584

MIXER Ia
NOIoE LEVEL, HIGH

RELIABILITY, VERSATILITY AND ECCNOMY,

Useful for many audio. stereo and hi-ti applica-
tions. Spring loaded. shorting type. positive de-
tent action. 1-1/4" diameter with 1-14" shaft
length, plated fugs

5201. 11 position, single pole

5202. 12 position, single pole

5203. 5 position. 2-pole. ——— e
5204. 6 position, 2-pole

5205. 3 position, 3-pole $ 09
5206. 4 position, 3-pole.

5207. 2 position, 4-pole. -
5208. 3 position, 4-pole

5209. 2 position, 6-pole

N-9065. CATV MATCHING TRANS-
FORMER. Now you can match the im-
pedance of any CATV co-axial line 1o
the impedance of your TV or FM re-
ceiver. Converts 75 ohms CATV output

TS302. Ruggedly designed slide controls :ur a
wide variety of general replacement and OEM ap-
plications. Soider tugs on all terminats, threaded
end flanges for panel mounting. Available in 10K,
50K, 100K ohms — please specify when ordering.
2-1/4"L x 7/16"D x 5/16"'W.

g

Custom replacement knobs for
above controls and other stan-
dard types.

GP10. BLACK, with marker.
GP16. Silver/chrome finish, &

49¢
59¢

to 300 ohms FM/TV input. Hardware
and F-59 connector included.

N-9066. Same as above but with slim-
line %2” casing.

CATV/MATV HARDWARE

N-9067. 75 OHM SPLITTER. Splits in-
coming 75 ohm line to dual 75 ohm
outputs, for use with TV-FM combina-
tion,etc. Standard F-61 connectors, ali-

metal casing.
495

N-9068. As above, 3 outputs,

N-9069. As above, 4 outpuls. 5-95

N-F59.

N-F59. MALE CONNECTOR. For use
with RG-59/U cable. Fits F-61, F-61A,
F-81 and F-81B Conncctors. Ferrule
supplied.

¢ 5 o
N-F6IA.

N-F61A. FEMALE CONNECTOR. Fits
F-59, F-59A and F-56 connectors. Com-

N-1015. TV ANTENNA CLIP. Strong
plated springs with screw terminals and
coloured plastic handles. Quick way 1o
connect or disconnect antenna lead-in
wires to TV set, FM radio elc.

N-4939. Piugs into standard telephone
equipment, or for use with jacks and
plugs shown below. White vinyl cover-
cd cable is 30 feet Jong with tour col-
our coded conductors.

plete with nut and washer.

v 69°
’ BN Al ibban

4 = Jalirs

7 N-F81.

N-F81. FEMALE ADAPTOR. Muates
with F-59, F-59A and F-56 connectors.

89°

N-4936. Fits all single and
2-line phones. Easy to at-
tach without soldering.

89°

N-4937. Mounis to wall
with 2 wood-screws, in-
cluded. Screw-type
terminals.

Q4807. TELEPHONE PICKUP. Suction cup at-
tachestophone handlebehind earpiece and picks
up both sides of telephone conversation. Minia-
ture phone plug connects to amplifier or tape re-
corder.

DOMINION RADIO & ELECTRONICS COMPANY

THE HOME OF RADIO & ELECTRONIC SUPPLIES

FOR A COMPLETE CATALOGUE ON TENCO
PARTS AND ACCESSORIES, PLEASE CIRCLE
# 5 ON THE ORDER FROM PAGE.




(TP pLUGS JACKS & ADAPTERS

SHIELDED
RCA PHONO PLUG

S e R e N Y Y e T e e N e N N N S T L ST L o S T T T

RCA PHONO PLUG

RCA PHONO JACK

/i

oy
‘%iiéerﬂ

ULTRS MINI ATURE
PLUG

- 5
L - LU
CHASSI S MOUNT JACK
b2 10¢

AlS

STANDARD PHONE PLUG
——

) A2l Black

INLINE PHONE JACK

&=

A28

STEREO PHONE PLUG

URE MALE INLINE
CONNECTOR

= x>
m—

69¢
Aug

MINIATURE JACK TO
ULTRA MINIATURE PLUG

A58

B A A e A A A A e L N A A A S A A A A A A A L L L A L L L L L L L LT L AT AL T LI LT T T T AT E T TS TR T ST Y

INSUL ATED
RCA PHONO PLUG

CHASSIS MOUNT
RCA PHONO JACK

ULTRA MINI ATURE INLINE
LONG BARREL JACK

- 25¢
Al7
SHIELDED PHONE PLUG

A22

SH|ELDED tNLINE
HONE JACK

ALE INL

MIKE CONNECT

| ==y e
A40

MALE CHASSI s MOUNT
MIKE.CONNECTOR

49¢

5/8 - 27 thread

FEMALE INL
MIKE CONNEC

%-27 thread

N | ATURE JACK TO
NE PLUG ADANP TOR

| "‘m:sé“ 19¢

A5S

PHONE JACK TO
PHONO PLUG ADAPTOR

== 1

A80

FINGER -GRIP
RCA  PHONO PLUG

INLINE
RCA PHONO JACK
S K
AB

MiN| ATURE PLUG

x> ]5¢

- Al

CHASS| S MOUNT
JACK

@ 15°

#9011 Closed Circuit
#902 Open Circuit

90  STANDARD
PHONE PLUG
AZ3

CHASSIS MOUNT
PHONE JACK

35°

MIKE CONNECTOR TO
PHONE PLUG ADAPTOR

— 'Ig¢

NECTOR TO
ADAPTOR

MIKE CONNECTOR TO
PHONE JACK ADAPTOR
=
A51

;" MINIATURE JACK TO
PHONO PLUG ADAPTOR

= N

A58

PHONE JACK TO
PHONE JACK AOAPTOR

it |

INSULATED
RCA PHONO PLUG

DUAL
RCA PHONO JACKS

3¢

A9

MIN| ATURE PLUG

S 15°

3 Ay

MINIATURE IMLINE
JACK

| 90 SHIELDED
PHONE PLUG

==
99

A24

l CHASSIS MOUNT

2 PHONE JACK

A28 Open Cu rcurt

STEREQ PHONE JACK
CIRC

UIT CLOSING
N,
¢ @ 4%
g g
EPOXY STEREO
PHINE JACK
qq;_
=¥ 99¢

A38 CIRCUIT CLOSING

SHIELDED PHONO JACK TO
PHONO JACK AOAPTOR

PHONG PLUG TO
PHONE PLUG ZDAPTOR

PHONG JACK 70
| MINIATURE PLUG ADAPTOR

\ —— 'Ig¢

A52

PHONE JACK TO ULTRA
MINIATURE PLUG <OAPTOR

mo
=
om

ASI

A82

CHROME MINIATURE
PLUG

@@ 45°¢

MINITATURE
E JACK

e

A20

CHROME
FLIN

CHROMED
BARREL PLUG

="

| A25

CHROMED BARREL
INLINE JACK

= "

35 STERED Y ADAPTOR

=G
| $ 219

STERED Y ADAPTOR

= 2%

|
1
KONO J ACK TO
| PHONO JACK ADAPTOR
|
i —_—

69¢
A43

" PHONO JACK TO
PHONO JACK ADAP.TOR

19¢

INVATURE JACK TO
MINGATURE PLUG ADAF TOR

A8
ULTRA M

19¢

A53

T47ULTRA MINLATURE JACK TO
STANOARD PHONE PLUG

|'

A58

CONNECTOR TO
JACK ADAPTOR

18¢

AB3

RS
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ll»_Can.adcn s Most Popular

Here are tIHe Iatest additions to our line

Audno and General Purpose Connecfors

of Hi-Fi and P.A. cable assemblies :

5 PIN'\
ACTUAL S$IZE MINT PLLC " PHONE PLUC

o~ =B -Hl &

3 PIN‘C
ACTUAL SIZE SPADE LUGS RLA PHORU JACK MIN] JACK 4" PHONE JACK

BLLIGATOR CLIPS RCA PHUNC FLLIG

Complete Cable Assemblies for Hi-Fi

with European connectors

RCA  plug - Bare Wires
W1 36" 5 .89
w? 72" 1.20
W3 120" 1,49
RCA  rlua - Snade lucs

W4 36" .79
ws 72" 1.20
RCA  plun - Alioator clips
w7 72" 1.20
RCA plug =~ RCA plue

wa 36" .89
w9 72" 1.20
w10 120" 1.49
RCA  plua - 90 RCA plug
W11 72" 1.20
W12 120" 1.49
RCA plug - RCA jack

w15 36" .89
w16 72" 1.20

2 RCA plugs- 2 RCA pluas
w17 72" 2.19
RCA plug - %“ phone nlug
wig 36" .89
w19 72" 1.20
RCA plug _ 31" phore jack
w22 72" 1,50
MINI plug =~ Bare wires
W23 72" 1,20
MINT plug - Aligator clips
W24 72" 1.20
MINI plug = RCA nlug

w25 72" 1,20
MINI plug - RCA jack

w26 72" 1,20
MINI plug = Mini plug

w27 72" 1.20
MINI  plug - Mini jack

w28 72" 1.20
MINI plug - %" Phone plug
w29 7.24° 1,20
MINI plug =~ Phone jack
w30 72" 1.20
%‘" Phone plug-RCA Jack

W31 72" 1.20

DOMINION RADIO
&
ELECTRONICS (O

ND. CONNECTOR CABLE CONNECTORS T
440 3 PIN DIN PLUG 6' 2 COND & SHIELD 2 PHONO PLUGS 595
a1 3 PIN DIN PLUG 6' 2 COND & SHIELD 2 PHONO JACKS 3o
Wa2 3 PIN DIN PLUG 6' 2 COND & SHIELD 2 MINT PLUCS -
wa3 3 BIN DIN PLUG 6' 2 COND & SHIELD 3 PIN DIN PLUG o
Wad 3 PIN DIN PLUG 6' 2 COND & SHIELD 3 PIN DIN JACK 30
w45 5 PIN DIN PLUG 6' 2 COND & SHIELD 2 PHONO PLUGS 3,25
Wa6 5 PIN DIN PLUG 6' 4 COND & SHIELD 4 PHOND PLUCS S
Wa? 5 PIN DIN PLUG 6' 4 COND & SHIELD 4 MINI PLUGS o
4B § PIN DIN PLUG 6' 4 COND & SHIELD 5 PIN DIN PLUG o O
W49 § PIN DIN PLUG 6' 4 COND & SHIELD S PIN DIN JACK 3o
w50 4 RCA PLUGS 6' 4 COND & SHIELD 4 RCA PLUCS o

W51 1 RCA PLUG - 2 RCA JACKS $1,10

WS2 1 RCA JACK - 2 RCA PLUGS 1.10 T _

W3 1 RCA PLUG - 2 RCA PLUGS 1,10 u¢£:3=:;;§a¢§ﬂl:p_

Ws4 1 MINI PLUG - 2 RCA PLUGS 1,10

W55 1 MINI PLUG - 2 MINI JACKS 1.10

3WAY Y ADAPTERS
SHIELDED 'Y™ ADAPTOR SHIELDED "Y' ADAPTOR SHIELDED "Y' ADAPTOR

107 =&

2 RCA jacks parallel connected
to one %' phone plue.

10

3 RCA jacka parallel connected

p 1)

2 RCA jacks parallel connected
to one RCA plug.

INLINE CHASSIS
A‘ PINS MALE FEMALE MOUNT
' 129 T 940
2 72M 73F
Metal Metal
CONTINENTAL 5 =
2 56M 57C
astic Plastic
CONNECTORS Plest
79 79 59
3 58M 59F 66C
Plastic Plastic Plastic
89 99 59
5 60M 61F 67C
Plasti Plastic Plastic
189 | 989
5 76M 77F
Metgl Metal
199 69
6 T0M 71C
Metal Metal




©
W

weal st
'

POPULAR ACCESSORIES

STEREO PHONO PREAMP

AJ 1306

Jana Stereo Phono Preamplifiers enable the Hi Fi enthusiast to use his magnetic
cartridge with an amplifier that has only crystal or ceramic phono inputs.

Input Impedance
Max Input

Max OQutput

Gain

S/N Ratio
Transistors
Power Input
Dimensions

Frequency Rasponse

SPECIFICATIONS

30HZ to 20KHZ (RIAA)

50K ohms

30mv

1.8V (at 1% H.D)

10mv at 5V output

better than 60db

2SB1758B x 4

117VAD

— 43n. (12cm) H x 2% in.
{6.6cm) W x 12 in. {3.8cm)

N

£129

2 CONDUCTOR INLINE
MICROPHONE CONNECTOR
CJ 3154

$139

3 CONDUCTOR INLINE
MICROPHONE CONNECTOR
CJ 3152

i,
£149

4 CONDUCTOR INLINE
MICROPHONE CONNECTOR
€J 3150

REPLACEMENT CASSETTE
- POWER CORD
ﬁ AJ 1530

6 foot long, black line cord is the exact

/ -"% replacement for the most popular type.
i (12l 5 These cords are used in milliens of por-
| :1{- 1"‘ table tape recorders and phonos which are
%— both battery and electric operated. Hard to

i find, but always needed.
|

99¢
2 CONDUCTOR CHASSIS
MICROPHONE CONNECTOR
CJ 3155

99¢
3 CONDUCTOR CHASSIS

MICROPHONE CONNECTOR
CJ 3153

R

99¢
CONDUCTOR CHASSIS

MICROPHONE CONNECTOR
CJ 3151

POWER SOCKET

AJ 1529

Chassis Jack to mate with AJ 1530. Ideal
for replacement in cassette recorders and
for new installations in projects. Simply
strip the insulation from the wire ends,
insert into the hollow pins on the AJ 1529
and apply solder.

P

- 79°

99°

CABLE CONNECTOR
CJ 3800 (PL-259)

69°

CHASSIS CONNECTOR
CJ 3804 (S0-239)

I

pe=

19°

ADAPTER FOR (RG-58/U)
CJ 3801

ADAPTER FOR (RG-59/U)
CJ 3802

TAPE PLAYER WIRING HARNESS

NEW

4
MODELS

_/o.o C — o~ //o

CJ 3402 .g} $225 CI 3404 (o0

CJ 3401 - ‘

eoe
CJ 3403 @
o
STEREO HARNESS CABLE

Stereo harness cables for use with your auto tape player, when
connected to external power supply.

DOMINION RADIO & ELECTRONICS COMPANY

THE HOME OF RADIO & ELECTRONIC SUPPLIES




DeForest loudspeakers...the heart of serious sound systems

LOUDSPEAKERS

PRENIUM QUALITY

PHILIDS These speakers have been specially designed for use in Hi-Fi equipment, where a high PHILIPS|
power-handling capacity, a very wide frequency-range and a negligible distortion level are
& required.
Building hi-fi
speaker systems
VOL 6
NUMBER TYPE SIZE RMS RES. PRICE
POWER
. . This new 232 page publication reveals
AD 0160/T8" Tweeter 4 40w 1kHz $6.95 everything about speakers and as-
sociated enclosures. To be exact, it
AD 5060/5SQ8" Squaker 5% 40w 250Hz $11.95 deals with 17 individual speaker
systems ranging from one speaker up
AD 5060/W8 Woofer 5" 10w 50Hz $11.50 to a maximum of 20.
Furthermore this publication is an
AD 7066/W8 Woofer 7 40w 28Hz $19.50 absolute musttoany person wishing to
construct his own speaker system. It is
AD 8061/W8 Woofer 8" 30w 28Hz $19.50 obtainable for just
AD 8066/W8 Woofer 8” 40w 28Hz $23.00
AD 10100/W8 Woofer 107 40w 20Hz $39.95 Contents
Room Placement
AD 12100/W8 Woofer 12" 40w 19Hz $42.50 Sound Reproduction
Moving Coil Loudspeakers
. , Multiway Speaker Systems
Also Available In 4 Ohms S N—— Loudspeaker Enclosures
Listning Room Acoustics
Step By Step Construction of 7 Litre Enclosure
17 Tested Speaker Systems
Frequency Response & Distortion in an
Anechoic Chamber
Energy Response in a Live Room
Frequency Response in a Live Room
Impedance
NUMBER TYPE SIZE RMS RES. PRICE
POWER
AD 5061/M8 Full Range 5”7 10w 85Hz $11.50 Crossovers
Numb P Pri
AD 7062/M8 Full Range 7" 30w 55Hz $15.00 umber . Fower C";f::_"e' ree
AD3WXB 40 Watt 500/4500 12.95
AD 9710MC  Full Range 8" 20w 50Hz $25.95 AD3WXSP 100 Watt 700/2400  39.95
AD2WXB 40 Watt 1800 6.95
AD 1065/M8 Full Range 10” 10w 55Hz $27.00
AD12100/M8 Full Range 127 25w 45Hz $50.00
AD12100/HP8 Full Range 12” 50w 60Hz $50.00




Pi”s ACOUSTRON

UALITY LOUDSPEAKERS

Max. System Resonance Magnet Voice Type Max. System Resonance Magnet Voice Type
Power Frequency Coil Number Power Frequency Coil Number
{RMS) {free air) (RMS) {free air)

8" WOOFERS 50Win24cu |25Hzfoam | 26 oz ferrox- | 15 AD122050W8
ft. sealed roll dure {.55kg) Al $27.00
enclosuse (83€) | suspension

20 W in 25 cu. 60 Hz treated | 10 oz ceramic| 1" ADO081020W8

ft sealed fabric cone (.27kg) $5.24

enclosure (7£) edge 70W in 24 cu. | 19 Hz foam 40 oz ferrox- | 2" AD12240W8
ft. sealed roll dure {1.05kg)| Al $44.50
enclosure (808) | suspension

25Win 75 cu 45 Hz foam 10 oz ferrox- | 1" ADBI71W8

ft. sealed roll dure ( 27kg) $12.00 "

enclosuie (22¢) | suspension 15" WOOFERS

40Win12cu 25 Hz foam 20 oz ferrox- | 1.5" ADS0100W8 80W in35cu | 19 Hz foam 40 oz ferrox- | 2 AD15240W8

ft. sealed roll dure ( 55kg) | Al $24.00 ft. seaied roll dure (1.05kg)| Al $54.95

enclosure (38£) suspension enclosure suspension
(1108)

10" WOOFERS 5" MIDRANGE (sealed back)

25Win12cu | 25Hzfoam |10 oz ferrox- | 1" AD101025W8 40w 850 Hz ferrox-dure | 9/16" ADS5010SQ8

ft. sealed roll dure (.27kg) | multi-layer $13.75 (crossoxer 1500 30z (859g) $6.35

enclosure (38£) { suspension Hz or above}

50Win 12cu | 25Hzfoam |20 oz ferrox- | 15" AD102050W8 A 210 Hz ferrox-dure [ 1" AD5080SQ8

ft. sealed roll dure (55kg) | muitilayer $27.50 (crossover 400 18 0z (.27kg) PHILIPS

enclosure (388) | suspension Hz or above] DEFOREST)
also SQ4 4o0hm
$11.95
70Win 1.2 cu. 20 Hz foam 40 oz ferrox- | 27 AD13240W8

ft. sealed roll dure {1.05kg) | Al $42.00

enclosure (302) | suspension
TWEETERS (sealed back)

12" WOOFERS 20 W 1.2 KHz tarrox-dure 1" AD0140T8
(crossover 1500 S oz (140g) Al/Cu. (PHILIPS
Hz or above] DEFOREST}

25Win 24 cu. |25 Hz foam 10 oz ferrox- |1” AD1271W8 40w Also T4

ft. seated roll dure (.27kg) Al $15.00 (4500 Hz or 4 ohm

enclosure (80£) | suspension above) $6.75

DOMINION RADIO &

ELECTRONICS COMPANY

THE HOME OF RADIO & ELECTRONIC SUPPLIES

For complete specifications on Acoustron
loudspeakers, piease circle #2 on the order form
page.




wo Great Specker Seres Available

M\ )

AUDIO

HIGH
QUALITY

8”

i\ (

SOWS

These driver units by RSC have been designed for use in sealed
enclosures in order to achieve optimum response and power handling.
To take full advantage of the five years of research designing these
speakers, you are advised not to mix these components with any others.
Specifications should not be changed. Your cabinet must have no air
feaks . .caulk all seams and speaker frames Speakers are to be
mounted from the front and flush with the face of the baffle. The grille
cloth shoutd be an open weave material that you can breathe through
easily . .. make sure the grille clears the speakers by at least 3/5".

Follow these specifications . .. and you'll have speakers offering you
acoustical excellence.

g

12

LOW
PRICES

i

NUMBER TYPE SIZE Fpt:\)n\?vER RES.  PRICE
80W8 WOOFER 8" 10W 75 13.95 *
100W8 WOOFER 10" 10W 63 15.95
120W8 WOOFER 12" 10W 60 17.95

hi-compliance woofers

DOMINION RADIO & ELECTRONICS COMPANY

THE IIOME OF RADI0O & ELECTRONIC SUPPLIES




ULTRAFLEX

LOUDSPEAKERS 1S

Two Creat Speaker Series Availlale
. AUDIO

Py

o/

8” 10”

3 e
SUOTR 1000W8 .
_ 1200WS8
These driver units by RSC have been designed for use in sealed »“{
enclosures in order to achieve optimum response and power handling. ; \‘ \
To take full advantage of the five years of research designing these \ p‘!
speakers, you are advised not to mix these components with any others. ("\.'
Specifications should not be changed. Your cabinet must have no air x “} ’
leaks . caulk all seams and speaker frames. Speakers are to be < \ ”)
mounted from the frent and flush with the face of the baffle. The grille . ,a
cloth should be an open weave material that you can breathe through QP
easily . . make sure the grille clears the speakers by at least 3/g". \;‘
Follow these specifications . . . and you'll have speakers offering you \)
acoustical excellence.
NUMBER TYPE SIZE RMS RES. PRICE
POWER
800W8 WOOFER 8" 35W | 55Hz | 25.95
1000W8 WOOFER 10" 40W | 47Hz | 39.95
1200W8 WOOFER 12" 45W 42Hz 42.95

hi-compliance woofers

DOMINION RADIO & ELECTRONICS COMPANY

THE HOME OF RADIO & ELECTRONIC SUPPLIES




ULTRAFLEX

LOUDSPEAKERS

Two Great Specker Saries Availlable
" - AUDIO

MID RANGE TWEETER

400-7000 Hz 3000 - 20000 Hz
40 Watts 40 Watts

[s 1195 &} 5895

As we went to press with our new September 1977 catalogue, final detaiis of the new
ULTRAFLEX crossover and their new handbook on Speaker Construction Projects
were not yet available. Customers who are interested in either of these items are

requested to write for them using the order form at the back of the catalogue or on
their own note paper.

Specifications and/or descriptive literature will be forwarded on receipt.

These driver units by RSC have been designed for use in reflex
enclosures for optimum response and power handling. Specifications
should not be changed. Your cabinet must have no air leaks other than
h

the vent ... caulk all seams and speaker frames. Speakers are to be
mounted from the front and flush with the face of the baffle. The grille
cloth should be an open weave material that you can breathe through
easily . . . make sure the grille clears the speaker by at least 3g". We
sugtgest you line the cabinet with two inches of damping material
making sure the front and vent are clear. Follow these specifications . .
and you'll have speakers delivering you acoustical exellence.

8” 20 8 12”
$] 595 WATTS OHM 52495

RMS

DRE DC8 DRE DC12

[

DOMINION RADIO & ELECTRONICS COMPANY

THE HHOME OF RADIO & ELECTRONIC SUPPLIES




Liwear # 6 X9

pECAE T

30 Hz — 20 KHz
25 Watts RMS

ANNOUNCING
VHP

VERY HIGH POWER

VHP — 1500 VHP — 1200
15 Hz — 4 KHz 18 Hz — 4 KHz
100 Watts RMS 100 Watts RMS

HORN TWEETERS

2’, x 6” 4” x 10”
& e —
3 — 20 KHz 1 — 20 KHz
25 Watts RMS 25 Watts RMS

g g A

.-
Cd.

Liean & MID DRIVER

(=

Case of 4

$59.00

20 Hz — 5 KHz R \‘
40 Watts RMS + L

‘ | 60 Watts RMS

DOMINION RADIO & ELECTRONICS COMPANY

THE HOME OF RADIO & ELECTRONIC SUPPLIES

600 Hz — 8 KHz
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NRS 6903A
NRS 6908

BS 6912CX
BS 6920CX SG 410
BS 6930CX metal 51-29

T

~— e~ NEW
SG 69S 6" x 9" THREE WAY SUPER DELUXE speaker SG 69P
sz 19 1 (woofter. midrange. tweeter) with 20 oz. ceramic magnet Fioating AIR sz 29

metal SUSPENSION muiti-colour cone with urethane foam rolled edge. Separate pla stic 3
3" midrange and 2" tweeter. Available in bulk pack and in mult-colour
display package kit with super deluxe grille. wire and mounting hardware.
Display package kit Model No RSP-69TRX CERAMIC MAGNET SORTIE

MODEL NO. SPEAKER AIMANT EN MAXIMUM IMP.

MODELE NO. DESCRIPTION HAUT-PARLEURS CERAMIQUE OUTPUT (WATTS) (OHMS PRICE
BS-503 5" with dustcover ./ avec couvercle 3oz | ] 8 -8 395
Pin Cushion - Epingle de coussin 5 48
BS 506 Replacement - Remplacement 5" oL 10 4-8 $ 5.95
BS-512 5" AIR SUSPENSION ~ SUSPENSION Accousnoua’L 1201 115 48 $ 9.95
NRS-6903A Standard replacement ~ Remplacement 6"x9" 3oz 8 8 $ 5.95
NRS-6908 Replacement ~ Remplacement 6" x 9" AIR SUSPENSION 8oz 15 4-8 $10.95

SUSPENSION ACCOUSTIQUE '
BS-6912CX Deluxe 6" x 9" CO-AXIAL 12 0z CO-AXIAL 25 48 $15.95
AIR SUSPENSION ]
8S-6920CX Super Deluxe SUSPENSION ACCQUSTIOUE 200z CO-AXIAL |35 48 $18.95
2 way / deux manigres '
| (6" x9" wooler & 3" tweeter)
BS-6930CX Grande Deluxe Jl | 30 0z CO-AXIAL |50 4-8 $24.95
THE HOME OF RADIO & ELECTRONIC SUPPLIES




DELUXE ALUMINUM

a
ﬂ
: :i

UTILITY

CABINETS

* Utility cabinets made of

18 guage aluminium covered
in black leatherette.

* All cabinets complete with

walnut veneer end plates.

* A1l cabinet exclude front

plate which are listed in
rear of brochure.

PART NO. PRICE WIDTH HEIGHT DEPTH
£C6 5.95 6 L5
EC8 6.95 g k5
EC10 10.95 10 k8
EC12 11.95 12 k8

NEW BLACK LEATHERETTE

* New style leatherette

covered aluminium 18 guage

sturdy meter catinets.
* Excellent visibility of

meter gr other disvlays on

the u5° sloping penel.
* Matching panels may be

selected from rear of trochure.
(Note-catinet less penel)

METER CASES

PART NO. PRICE WIDTH  HEIGHT FRONT HT. PANEL HT.

| sce 5.95 6 5 13k 5
sca 7.95 8 5 13/L 5
SC10 8.95 10 5 13/4 5
SC12 9.95 12 5 1 3/i 5

STURDY COMPACT BLACK FLASTIC
CABINETS WITH ALUMINUM TOPs.
ESPECIALLY SUITABLE FOR
TRANSISTORIZED RECEIVERS,
CODE OsSCILLATORs, METERS &
MANY OTHER APPLICATIONS.
ALUMINUM PANEL REMOVES FOR
CASY ACTe.aun TO Cuiii ONONTS.

#UC=1 34%x2 1/A*x1 1/8"0 $1.59
#IC=2 4"x2 5/8"x1 5/8"D  1.79
#UC=3 5 1/8"x2 5/8"x1 5/8"D

2,49

#UC-4 63"x3 3/4"x2"D 2.99

#IC-5 7 3/4"x4 3/8" x2 3/B"D
4,29

UTILITY BOXES

COMPLETELY ENCLOSED 2 PIECE STEEL
BOX IN HANDSOME GOLD FINISH.
UNLIMITED UsSE FOR HOBBYISTS,
BLUILDERS, AUDIO & SHOP PROJECTS.
IDEAL FOR RE PROJECTS.

#UC~6  4"x2"x1%"D $1,90
) without rubber feet
#UC=7  4"x14"x13"D 2,59
with rubber fest
#UC-E  6"x2°x1%"D 2.99

with ruhher feert

OGUR NEWEST CABINETS FEATURE
A STRONG 2 PIECE STEEL COVER
OVER AN ALUMINUM CHAS213,
FINISHED IN GREY MATTE.
PERFECT FOR POWER sUPFPLIES,
COLOUR ORGANS AND MANY OTHER
AFFLICATIONG.

#IC=9 4"x2"x3 3/16"0 $2,79
#UC=10 5 7/B"x23"x4"D 3,69
#UC=11 6"x2 3/4"x51"D 4,29
FICaaT T2 R/ENeED 4,79




54,

An economical miniature console for andio

projects made of 1€ guage sturdy aluminum
F complete with rubber feet. Front edge &
: rear panels are covered with tlack
lestherette. Consoles come in 104" depth
x 12" 18" & 24". All consoles exclude
top penels & wooden walnut ends.
Panels for above console are listed on
back cover.

NEW PROFESSIONAL STYLING FOR YOUR
AUDIO DESIGNS

OPTIONAL WALNUT
WOoOoD ENDS

PART NOQO PRICE WIDTH DEPTH FR-HT R WY
L M7-12 12.95 12”7 108" 2" 5"
T, MX-18 15.95 18" 108" 2" 5"
L MX-24 19 95 21" 108" 2¢ 5"

* Front & back plates leather-

ette covered.

All sloping cabinets made

for 1€ guege ziuminium.

* A1l cabinets come less top
rarels, listed at rear of
this trochure.

* “lalnut ends optional &t
$4.50 per pair.

PARYT NO. PRICE WIDTH DEPTH FR.Ht. REAR H!.
S M%-12 $ 995 12" 108" 2" 33"
S 1X-18 $12.95 18" 105" 2" 3%
S MX-2L $17.95  2u 1057 2 3%

* Universal heavy guage plastic
protected aluminium panels.
(Plastic may be removed).
Fanels come in nlain or punched
‘devendinrg on application.

Slots are for 60mm slicer pots

for L or 10 slots.

PART NO. SIZE PLAIN FOUR SLOTS TEN SLOTS
TP-6 L= X 6 2.00 2.80 3.50
TP-8 LE X8 2.25 3.05 3.80
TP-10 LE X 10 2.50 3.30 .25
TP-12 L X 12 2.75 L.00 L.75

* A mocdern cabinet for instrument
applications 4" in height.

* A1l tov covers zre leatherestte
18 guage aluminium.

* Cabinet comes comolete with
ruktber feet. A11 sides % srews.

PART NO PRICE

WIDTH  HEIGHT  DEPTH
UT104 L.G5 6 L 5
UT106 5.95 10 4 5
UT110 7.95 10 L 8
UT112 9.95 14 L 8

DOMINION RADIO & ELECTRONICS COMPANY

THE HOME OF RADIO & ELECTRONIC SUPPLIES




DC POWER SUPPLIES

VISTA IV

CSA approved
Homologation ACNOR

26

* SUPPLIES 2 AMPS @ 12 VDC - 4 AMP SURGE
* AUTOMATIC CIRCUIT BREAKER
* CSA APPROVED

Converts home 115 VAC to 12 VDC. Now you can enjoy

car tape players in you home by using this, our most

popular power supply. The unit is overload protected, includes
automatic circuit breaker, neon indocator liaht, on/off

switch. Size: 3% 'H x 5”"W x 5”D. CSA approved.

VISTA CB-IlIR

* 3 AMP REGULATED POWER SUPPLY
* FULL POWER OUTPUT FOR CB
* SOLID STATE OVERLOAD PROTECTION

Integrated circuit regulated.

Converts 115 VAC to 13.8 VDC £.5 volts.

This power supply is regufated and will deliver maximum
power from your CB rig, with a surge of 5 amps. Also can be
used to trickle-charge 12 volt batteries.

Special features: Neon indicator light, on/off switch,

circuit breakers. Canadian made, CSA approved.

Size: 3%"H x 5"W x 5"'D.

an

FULL CB
POWER!

CSA approved
Homologation ACNOR

VISTA CB-IVR

* 4 AMP REGULATED POWER SUPPLY —

6 AMP SURGE

SOLID STATE DUAL OVERLOAD PRO-
TECTION

CROWBAFR OVERVOLTAGE PROTECTED

*

$7495

FULL CB
POWER!

Converrs 115 VAC to 13.8 VDC £.5 volts.

A heavy duty power supply for use with all types of
transistor equipment requiring 4 amps or less. Will operate
radios, intercoms, recorders, car stereo tape players, CB
transceivers, etc. Features neon indicator light, on/off
switch. Size: 4'“H x 6%"'W x 8”'D. CSA approved.

CSA approved
Homologation ACNOR

* 10 AMP REGULATED POWER SUPPLY —
12 AMP CPR*

* DUAL OVERLOAD PROTECTED
* CROWBAR OVERVOLTAGE PROTECTED

VISTA X-R

Converts 1156 VAC to 13.8 VDC +.5V. $9995
A heavy duty regulated power supply designed for use with
Ham, CB and marine mobile radio stations. Also for linear
amptifiers up to 200 watts P.E.P. Size: 4%"'H x 6%""W x 8"D. -
* CPR: Continuous Pericdic Rating-
Duty Cycie 3 min. on, 1 min. off.

5//
Indoor-Outdoor
Paging Speaker

$] ]95

ZENON STROBE

$3995

The longest lasting, most dependable strobe Frequency Response: 400-7.000 Hz
ever developed. Power Roting: 5 valws
We unconditionally guarantee everything Adcolumsllenatiy S
Bell Diameter: &

including flash-tube for 6 months. (And Lo
we’re the only ones to do so!). 5-3/8°
Permanant Magnet
I Lb

—8-Ohm

Horn Length:
Driver:

No-drift feature controls flash-rate up to 10 Weight:
flashes per second.

FOR A COMPLETE CATALOGUE ON THE VISTA LINE OF POWER
CONVERTORS AND POWER INVERTORS, PLEASE CIRCLE #12
CN THE ORDER FORM PAGE.

DOMINION RADIO & ELECTRONICS COMPANY

THE HOME OF RADIO & ELECTRONIC SUPPLIES




Highly Re

Accurate Nesign

MODEL NUMBER TABLE

UHRANGE L2 | PRICE | 4" | PRICE
. DC MICROAMMETERS

0-3

0-50 uA HJ-8202 10.95 HJ-8802 12.95

50-0-50 uA | HJ-8203 10.95 HJ-8803 12.95

0-100 uA HJ-8204 10.95 HJ-8804 12.95

0-200 uA HJ-8205 9.95 HJ-8805 9.95

0-300 uA HJ-8207 9.95

0-500 uA HJ-8806 9.95

DC MILLIAMMETERS

O-1 mA HJ-8301 10.95 HJ-8811 10.95

0-5 mA HJ-8812 10.95

0-10 mA HJ-8813 11.95

0-100 mA HJ-8303 10.95 HJ-8814 11.95

0-200 mA HJ-8304 10.95 HJ-8815 11.95

0-300 mA HJ-8816 12.95

0-500 mA HJ-8306 10.95 HJ-8817 9.95

0-15V HJ-8401 9.95 HJ-8821 12.95

0-150 vV HJ-8402 10.95 HJ-8822 10.95
n 0-250 V ’ HJ-8823 10.95

VOLT METERS

o-10V HJ-8831

0-15V HJ-8502 9.95 HJ-8832 12.95

0-50 V HJ-8503 9.95

0-100 V HJ-8504 6.95 HJ-8834 11.95

0-300 V HJ-8505 6.95 HJ-8835 9.95

® 0-500 V HJ-8506 10.95 HJ-8836

METER

L | HJ-8701 9.95 HJ-8841
ILLUMINATED S METER
“VU" METER

HJ-8702 | 1095 | |

ILLUMINATED “VU"” METER

L HJ870a | _ 1195 | HJ8851 [ 1395

DC AMMETERS

"g

adable and 11,95 |

HJ-8861

HJ-8602 HJ-8862

* 10 AMP

* 20K OHMAVOLT
* 10K OHMAOLT
* CARRYING CASE
* 40uA METER M

*

20,000-0hm/V Multitester

D.C. SCALE

STURDY BAKELITE CASE

* IDEAL FOR THE HOBBYIST

* 4K OHMANOLT DC

* 2K OHMNVOLT AC

11 RANGES

2 JEWELS

WHITE EASY TO READ FACE
COMPLETE WITH TEST LEADS

D.C.
AC.

OVEMENT

*
*
*
*

Specification: .
DC volt: -5.25-125-500-1000 (20K ohmpVolt) g?s:;{“”o"s‘ 0-5.25-250-500
AC Volt: 10-50-250-1000 (10K ohm/Vott) AC Volt 0-10-50-500-1000
DC Current:  50uA-2.5mA-250mA and 10A = HJ-8010 DC Current 0-250uA, 250mA
Resistance: Rx10, (30K) Rx100, (.3m) Rx1000 (3m) (Center Resistance. 0-600K &7000-ohm center)
Decibels: gi?fbe?f Ohrmzoaa to 122 dB Decibels. Sy 0 a8 fo + 2208
. : > e e )
Dimensions Dimensions: 3%7 x 4% x 1% DG 2k e n T i H)-8015

DOMINION RADIO & ELECTRONICS CO.

FOR A COMPLETE CATALOGUE UF PARTS AND
ACCESSORTES FROM JANA, PLEASE CIRCLE
#6 ON THE ORDER FORM PAGE.

THE HOME OF SURPLUS RADIO & ELECTRONIC SUPPLIES
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1 LB0-506

=% 5'DUAL TRACE 0SCILLOSCOPE

=
i

e

WY

AN

QSQ*_.@Q Givn

358750

e Automatic Vertical input gain
¥ & Automatic trigger.
eCompact, lightweight
i low power consumption.
] eDirect input for RF signals up
| to 100MHz.

e X.Y display, less than 3¢
phase shift.

with

—
[
a2
GO
[ =]
e

COLOR BAR PATTERN
GENERATOR

T ) ,
"

P

 BHEIME 5

r:lgO

818810

e White raster pattern for puri-
ty and white balance tests.
Square crosshatch for raster
linearity tests.

Four basic patterns dots,
= crosshatch, vartical lines,
= and horizontal lines for tests
a and adjustments of conver-
gence and raster alignments.

(00 ]

G e - ASA LR
et dppert b

LB0-3104
3'0SCILLOSCOPE

N

l;- 9@9(’.?!

121

Here is a compact solid-stat=
RF signal generator de-
signec  for the hobbyist, |
service bench and tachnicel The stable generator for testing
instruzticn. The genzrator & all types of audio circuits, from
most su ted for checking the simple to hi-fi amplifiers.
and aligning the |F circuits Operating controls are function-
and tuners in AM, FM and ally laid out for ease in hand-
TV sets. ling.

324750

e Bandwidth, DC to 4 MHz, us-
able to 6MHz.

o Waveform monitor ng up to
450MHz with direct connec-
tions.

NEW, DELAYED SWEEP, DUAL TRACE
25MHz OSCILLOSCOPE

PE

&
-4
i

51826

LBO-515

including probes
and accessories

LEADER

“Put us to the test’’
'L0C-821
DIGITAL FREQUENCY COUNTER

A significant advance in oscilloscope technology that pro-
vices slose tolerance accuracy and control procedures at
an outstanding cost/vabue -payout ratio. This wideband,
25\Hz, dual trace 5" scope features a built-in delay circuit
continuously variable from 1usec to 5sec coupled with a
high sensitivity of smV/Div. Thus, the LBO-515 allows the
usar to view the keading edge of a pulse or pulse train and

72
¢

quickly helps determine functional characteristics. It has
an easy to read, rectangular CRT in a space saving, hori-
zonta! package ideally suited for research & development,
production, quality control, and service requirements. it

FOP A COMPLETE CATALOGUE ON LEADER TEST
£QU IPMENT AND ACCZISS0RIES, PLEASE CIRCLE
#3 ON THE ORDER ¥JRM PAGE.

DOMINION RADIO & ELECTRONICS COMPANY |




a i
MONO 8 OHM L PAD

10 WATTS

STEREO 8 OHM L PAD

8 OHM AUDIO PADS

D
TWEETER CONTROL

20 WATTS

E
MID RANGE CONTROL

$395 o $4 95
ea. ) B ea.
C HEAVY DUTY MONO 8 OHM L PAD $795
10 WATTS 100 WATTS ea. 20 WATTS
SWITCHES |~ pipER  SLDER PANEL
Miniature W L&] CONTROLS LIGHTS
U . .

Cat. No. Type PRICE w 60mm Travel }lzlgvoz::N_ELReL:MP
DJ-4030 SPST | $929 : el L " 1-100278 — Amber
DJ-4031 SPDT $149 Available in —— e ! Built in resistor for 120VAC
DJ'4634 DPDT $169 10 K ohms $2 9588 Head diameter '’

SPDT K .
0J-4032 Center Off 5189 ?80 K grl:::z - g $] ]9
DJ-4033 | ,>PPT 19209 log or linear taper 59¢
i b ea
LUCAS TOGGLE O LD w ~;}t_
o slzg
Jana
PANEL LAMP FOR BAYONET
4 ¢ | BASE LAMPS
SPDT 20a ‘F‘- ) CONTRO LS 1)-10018 — Red Dome
. ))-10019 — Green Dome
TOGGLE SWITCH 59¢ S.P.S.T. 1):10020 — Amber Dome
MODEL TRAVEL NEON PILOT LIGHT
99°0.p.0.7 $14 .,
s " %) -
5159 D.P.D.T. jj-}ggggg - 500K 30mm 9¢
CENTER OFF| J)10006D -1 MEG Sowm Resistors not
. supplied
PUSH SWITCH | hoos o 45mm $]89
S-BST Wieoore e aemm £ ATTENTION
5129 JJ-10007D -1 MEG 45mm
S.P.D.T. . .
} ' $149 Available in log taper only FOR CUMPLETE LISTING ON
D.P.D.T. - PANEL LAMPS & SWITCHES,
- $169 WD (I CIRCLE # 9 ON THE ORDER

FORM

DOMINION RADIO & ELECTRONICS COMPANY

THE HOME OF RADIO & ELECTRONIC SUPPLIES




<+ Jleerless Audio IHanufactuving
NEW DOME TWEETER

The KO10DT is Peerless’ newly developed dome tweeter, designed specifically for use in loudspeaker systems
where the highest accuracy of reproduction is essential:

Features: very wide frequency range. Smooth sound pressure response and excellent dispersion, resulting
in near-level power response curve. High efficiency. High power handling capacity. Very low distortion. Excellent
durability and reliability. Simple mounting. The design and placement of the dome provides outstanding sound
dispersion. The dome is made from a specifically developed fabric that protects against degradation of-perfor-
mance even after prolonged heavy loading. The voice coil is wound on an aluminum former to withstand high
power inputs. The whole assembly is mounted on a precision, rigid die-cast plate for permanent alignment.

Dimensions: 45/32" x45/32"
Depth: 11/16"
Diameter of voice coil and dome: 1" Sound pressure response curve
. 0 R for dome twetter KG10DT mea-
Max.-Input: 10 watts sine wave > SO T EE Y e roam on
above 1500hz, axis and 30° off axis. Input:
Resonance Frequ : Constant sine wave voltage,
Freqlfency'q enc¥000 Hz Mounting: Wall
. &,

Frequency Range: 1500-20000 hz.

q P Power response curve for dome
Air Gap Induction: 15000 Gauss tweeter KO10DT, lLe. total
(1.5 Wb/mz) radiated sound power versus

. frequencv in a 90 mS3 mea-
Impedance' 8 Ohms suring room with reverbera-

tion time approximately 1 sec-
ond. Input: Gliding 30hz band-

noise constant voltage r.m.s.
] 7 95 Recorded with rotating mea-

suring microphone, Unit placed — T
unbaffied, 40 cm above the
floor.

TAPE STORAGE UNITS

CASSETTE CAROUSEL CARRYING CASE

CASSETTE $595

CAROUSEL $9.95 WITH 4 X C-60 1APES 7.95
WITH 6 X C-60 Tapes 1395 | 8- TRACK 550
WITH 25 X C- 60 Tapes 2995 wITH 2X 90 MIN TAPES 7.50

DOMINION RADIO & ELECTRONICS COMPANY

THE HOME OF RADIO & ELECTRONIC SUPPLIES




ELECTRET
544 )

CONDENSER MICROPHONE

Here's a versatile, high-quality microphone. Used
regulerly 10 professional recording studios and perfect
for use with tape recorders, for rock grcups, for deman-
ding P# applications, and for lectern use in churches
and schools. Beautifully finished in textured. brushed
aluminum. Comes complete with a swivei mount stand
adapter, wind screen and a 20-foot two-conductor
shieldec cable, which may be fitted with a phone plug,
mini plug or Cannon connector

®
JInA ELECTRET CONDENSER MICROPHONES

AJ-1015

SPECIFICATIONS:

Directional; Cardioid or Uni-disectional
Frequency Range. 30-16,000 Hz.

Output Impedance 600 ohms +20%

Output Level -——68 dB +25 dB at K Mz
Max. Sound Pressure Level. 125 dB
Equivalent Noise Level. Less than 30 dB SPL
Signal to Noise Ratio- Mare than 44 dB at 1K Hz
Dynamic Range: Up to 98 dB

Power Suppiy. AA type, UM-3 (1.5V)

Current Consumption 200uA F 50 wA

Battery Life 8,000 hours continuous

Cable: 20-ft., 2-conductor shieided
Accessonies. Stand holder
Optional  Crade suspension

;-

'////:1

BATTERY LIFE One new UM-3 (1.5V) battery powers this microphone for

8,000 to 10,000 hours {almost for a year)

ELECTRET CONDENSER MICROPHONE

Here's a versatile, high-quality microphone. Used regularly 1n professional recording studios and per-
fect for use with tape recorders, for rock groups, for demanging PA apphications, and for lectern use 1n
churches and schools. Beautifully finished in textured, brushed aluminum Comes complete with a
swivel mount stand adapter, wind screen and a 20-foot one conductor shielded cable, which may be fit-
ted with a phone plug, mini-plug, or Cannon connector.

BATTERY LIFE One new UM-3 (1.5V) battery powers this mrcrophone for 8,000 to 10,000 hours, {(almost

$3Q95

for a yeas.)
SPECIFICATIONS
Directional Cardioid
Frequenzy Range 30 16,000 Kz
Output  mpedance 600 ohms + 20% « Low®
FREQUENCY RESPONSE
ey 'W{.TI e l_- B2 Output Level T0B -25d8 & 1K Hz Lows
—Li 4 -1 i i 1 8 8 338
: £ — T o Max Scund Pressure Level 125 a8

Less than 30 &B SPL
More than 44 dB at 1K Hz
Up to 98 &

AA type UM 3 (1 5V)
200 uA ~ 50 uA

Equivalent Noise Level
Signal 1o Naise Ratio
Dynamic Range

Power Supply

Current Consumption

[ e ) SRS W
e LT ]
A*LIF‘L_LHD !

N N T_’ 5230 Battery Life 8000 hours continuous
SRR Cale 20 foot, 1 conductar shieided wth plug
1o o0 el rooo 2000 Accessaries Stand holder and wind screen

OVMNEDIRECTIONAL ELECTRET CONDENSER

Specifications

MICROPIHON

Freguency Resporse 40 18,000Hz
$1995 Impedance 600 ohms

Sensativity - HdB - adE

Operating Voltage 11 to 15 Vols

Response Curve Consumption Current 160 0A
Continuous hours 10,000 hours
- Cable 16 5Ft wih phore plug
- - Dimentions 087~ & 38
v N Weight 67 ounces

Bult in talk swrich
Mike holder Lavaner,
Wind screen and
Battery (UM-3)

Accessories

Response (dB)

NO.6486

e mmon

N

DESK STAND MICROPHONE
Model SOM 260

Omnidirectional electret condenser mike for
desk top use. FET preamp and battery are in
base. On-off switch. Response 60-
13,000 Hz, -66 db output. Battery life over
600 hours continuous use.

Frequency Response

AJ 1010
CASSETTE MICROPHONE s ot

SPECIFICATIONS W
95 Potar Pattern: Omni-directional N
$44 Frequency Response: 50-13,000 Hz
—_—

Power Supply: Internal 1.2 mercury battery
{Toshiba HS-D}

FET Impedance convertor
—66 dB + 3 dB

Electret Condenser

Low Z (600 ohms}
Greater than 44 dB

Less than dB SPL

200 uA 50 uA

600 hours

20-tt, shielded

Amplifier:

Output level: (1,000 Hz)
Generating Element:
Ourput Impedance:

S/N Ratio:

Equivalent Noise Level:
Current Consumption:
Battery Life:

Cable:

SPECIFICATIONS

— 200 ohms
— 74dB 1 KHz
— 200Hz — 10 KHz

Impedance
Sensitivity
Frequency Response

DOMINION RADIO & ELECTRONICS COMPANY
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=pA TOA 900 SERIES SOLID-STATE PA AMPLIFIERS 2PA

sSystems Sys‘tems

APPROVED: 3
: w e °
P e o s 5 Amarica  Canats fa ]

et Features
Features - o 6-channel mixer power amplifier. =
e All-solid-state, all silicon C”'CUIUV design. e All-solid-state, all-silicon circuitry design. TA_gsB
e Full frequen range respon = ; ~
20,000 Hj. o sponse. 20 TA'QU] * ;;!(I)O(Ir:jeencv range  response, 20 30-watt Solid State Amplifier
® High-pass filter switch. e Speech-music selector switch for each input.
e Bass tone control, Treble tone control. 60-watt Solid State Amplifier | ® Bass tone control, Treble tone control. $27 745
® Tone defeat switch. e Bridging output-input. = SR
e AC circuit breaker/speaker fuse. e Signal processing output-input. TA_957
® Peak clipping light. $32505 e Mute circuit on Input #6. . .
e Balanced outputs complete with 4, 8 and 16 e AC circuit oreaker/speaker fuse. 60-watt Solid State Amplifier
ohms, and 70 and 25 volts. T 1 e Peak clipping light.
e Built-in VU meter. e Balanced outputs complete with 4,8 and 16 $3Q1 15
® VU meter range switch. TA'QUB ohms, and 70 and 25 vclts.
@ Portable or rack-mounting type. 100-watt Solid State Amplifier e Receptacled plug-in input units. TA_958
Dimensional diagram ® Portable or rack-mounting type

100-watt Soli ifi
Dimensicnal diagram watt Solid State Amplifier

Coe llpeal . 3P e oL, _S446%
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20 ©

Features

e All-solid-state, all silicon.

No interconnecting wiring required.
Rapid nstaltation.

High reliability.

Variety of receptacles.

Receptacled Plug-in Input Units U

LF ront view ‘
Ampnenat DiN 5;’/3’»’ Cannon | Cannon Phone Jack RCA Phono 3P STEW

Receptacle } A o © XLR-3.13 (F) | XLR314(M) | (P) . Jack (R) | terminal (s
r‘;?):l:"se;'gghgo"gi - H,ﬁ}l’eji ‘ HAU-10A IiH/—\UﬁT()D% HAU10F | HAUTOM | HAUTOP | HAU10R _‘L -
Eavalzed Mo o’ HAU20 | HAU20A | HAU200 | HAUZOF | HAU20M | HAU-20P | HAU-20K

. i |
:"f)';lfn‘z:;‘(‘)';'&u . | G l HAU 30A LHAU 300 | HAUGOF | HAU-30M HAU 0P | HAU30R HAU 308
lﬁ‘;;f}{"ﬂ‘j“;:°{)‘;’|‘;“‘:e:‘;30l2 ' HQH‘;E?" | | HAUB0OD —+_H/1:Li€£F—J HAUGCM | HAUGOP | _ HAU60S
::(2|Za$$:’|’;‘:';:(f2'gb‘:é"“’ HAL O HALS /0D | HAUTOF | HAUTOM | HAUTOP | HAU 705
t;l“:nz‘;gﬁ“raf'f’me' J[ LU - : LTUOID | LTUGIF | LTUO! \A_ LTuorr | LTuots
Sridang oo BIVOT | BTUOID | BTUCGIF | BTUOIM | ETUOIP | | BTU01S
Lo 2 merophone win | RAUBo | HAUBOD | HAUBOF | HAUBCM | HAUBOP | - T iau 805
DOMINION RADIO & ELECTRONICS COMPANY __ . . o on it o it
THE HOME OF RADIO & ELECTRONIC SUPPLIES TOA PA EGUIPMENT, AND PRICING ON THE

o HAU SERIES MODULES, PLEASE CIRCLE #16
TORONTO 5. ONTARIO ON THE ORDER FORM PAGE.
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APPLICATIONS

Photo Enlarger Timer

6to
20v T

Calibrated
2.meg

Lin Pot
inplace

=)}

Selectable Time Switch
+ 6to20v.dc.

3%

delay

resistor

1.Smeg 3 min
S70k 1 min
280k 30 sec
240k 2Stec
100k 10sec
FI% 2sec

-—— 1k 1 sec

Omit R3 with Selector Switch added

Automotive

Light Delay Switch

60

Local BURGULAR ALARM

4

Battery

IIM

25 Second Turn On
SOLID STATE AUTO
TIMER

Normally Closed
SPST Relay

g

Jama EDCATIONAL KITS -

SROCK NO,

3449-0075-2
3449-0120=-1
3449-0125=-2
3449-0130-9
3449-0175-9
3449-0230-5
3449-0240-2
3449-0251-8
3449-0280-1
3449-0301-8
3449-0310-7
3450-3759=4
3449200256
3449-0041-8
3449-003C-2

NAME KIT .
»12\/ Hi Power Flashpr
6V Power bupu]v L
9V Powey Supply .- ’
< 0 « 24V 3A Hower Supply. -
Tone Benerator*’g’“& .
Crystal Radio . o
“Bun Shoo"

Auto Headliqht Reminder
@Code Uscillator :
5§1nqle Channel Colar“Urgan 300 Watts
Battery Operated Flourescent Light Kit
.+ 3 Chardfel Color Oreer -

Loud Moyth Siren < .
< Xenon Strobe 3
, Roulette Wheel ® ¢

¥
H

&

P

F

# A
«

FOR COMPLETE CATALOGUE OF JANA KITs,

PLEASE CIRCLE 76 ON THE ORDER FORM
FACE .

DOMINION RADIO & ELECTRONICS COMPANY

THE HOME OF RADIO & ELECTRONIC SUPPLIES




TUBE TUBE TUBE TUBE TUBE
NUMBER PRICE | NUMBER PRICE | NUMBER PRICE | NUMBER PRICE | NUMBER PRICE
1AY2A 545 | 6BA11 475 | 6GK5/6FQ5A 270 | eLxg(LCFs02) 2.70 | 148L11 8.85
183G T/1G3GT 250 | 684 6.95 | 6GK6 270 | 6MGS 3.00 | 14BR11 5.80
18C2 2.65 | 68C5/6CES 220 | 6GM6 265 | 6ML8 4.30 | 146wW8 2.85
1G3GT/183GT 250 | 6BEG(EKS0) 2.20 egsv 3% gggm ggg }ggw;(éw ;123
1K3A/1J3 35 | 68F11 470 | 6GU7 2 . .
1R5(DK91) 455 | 68H6 250 | 6GV8(ECLSS) 365 | 6SN7GTB ;2382 1sgoa</p§EuhsAa; i;g
152A(D487) 225 | eBJ6 335 | 6GW6/6DQ6B 6.00 | 6UBA/6KDS 05 | 15EA7/1 2
1v2 185 | 6BKAC/GELAA 5.80 | 6GWB(ECLEE) 525 | 6UI(ECF201) 550 | 16A8(PCLS2) 2.8
1X28/C 2.25 | 6BLB(ECF80) 205 | EGXE/EG Vs 188 6u10 ggg e 1285
2AV2 220 | eBMB(ECLS2) 270 | 66x7 4 ! .
2054 6.30 | 6BNE/6KSE 3.45 | 66v6/6GX6 185 | 6VEGTA 3.80 | 17AY3A/17BS3A/17DWAA  2.90
2GKS/2FQ5A 250 | 68N8 410 | 6H6(EB34) q;g g\)/(sz?ggo) 475 ggﬁ{wszs 323

/2HM 2.80 11 5.85 | 6HAS/6HMS 2 : :
SR30 7S 4.00 gggS(ELM) 225 | &y 345 6X5GT(EZ%) 3.05 | 17BR3/17RK19 2.90
3AT2B 3.00 | 6BOSGTB/6CUE 440 | 6HE5/6485 585 | 6X8A 2.45 | 17BS3A/17AY3A/1TDWAA  2.90
3AW2A 3.45 | 6BQ7A/6B58/68Z7 270 | 6HWM5/BHAS 225 | exa(ECF200) 5.25 | 17823/178E3 3.55
3BH2(GYS01) 6.05 | 6BS3A/6AY3B 2.40 | 6HO5 250 | 6V9(EFL200) 430 | 17¢T3 260
3BW2/3B52/38T2 49 | e8s8/6827/6807A 2.70 | 6Hs8 325 | 6z10/601C 5.30 | 17D068/17GW6 5.90
3BZ6 1.90 | 6BUBA 3.00 | 6HY5A 8.15] 7KY6 4.30 | 170W4A/17AY3A/17BS3A  2.90
3086/3CS6 150 | 6BW3/C03/CE3/CG3/DQ3  3.05 | 6HZ6 185 | BAWSA 290 | 176E5 160
3CU3/30C3 485 | 6BWA 450 | 6J6A 265 | 8810 395 | 176W6/17D068 590
3CX3/3DH3/3DA3 5.10 | 6BX6(EF80) 245 | 6J10/6210 530 | eaM 5.80 | 17JN6 3.80
3083/3CY3 415 | eBx7GT 470 | 6025 515 | 8FQ7/8CG7 175 | 17528/A 3.55
3DC3/3CU3A 485 | 6826 145 | 6J85/6HES 5.85 | 867 3.45 | 17Kv6A 7.20
30F3 415 | 6827/6BQ7/6858 270 | 6Je6A 435 | 8JUBA 3.15 | 17KWe 6.10
3DH3/3CX3/3DA3 5.10 | 6C4(EC30) 225 BJEEA g.gg gJL\T/g ggg Egﬂfmgﬁa 2%
30.3 455 | 6C9 A 2 A .
s f|em  fSiees e e,
3GK5/3FQ5 . AT A . . ,
3HA5/3HM5 2.45 | 6CBEA/BCF6 165 | 6JH6 230 | 9aqs(PcCss) 4.00 | 20AQ3(LY88) 315
3HQ5 3.25 | 6CD3/CE3/CG3/0T3/DQ3 3.0 9E04 1%2 216Ys 3;2
3JC6A 2.80 | 6CE5/6BCH 2.20 HBA . 1H .
3KT6 3.25 | 6CFe/6CBEA 165 ANTIQUE ?(J)\C/vvtzl(sp(ffasg)z) gg 21456/23J56A 675
3V4(DL94) 3.80 | 6CGA/CE3/C03/DT3/DO3  3.05 A A
e 1% | e 15| (COLLECTORS e 380|500 ;2
4 A . . .
4CB6 185 | 6CL3/CHI/CI/CKI/DWAB 2,60 1ggw 10 3;532 2(753
4DT6A 260 | 6CL6 3.95 . ;
AEH7(LF183) 285 | 6CL8A 2.40 | tock | foGNB/icess 360 | 220R6 4.95
4EJ7(LF184) 2.85 | 6CM3 490 | We have a large s °§ ) :g?\)l:(LCLBS) ;gg 2JU6 6.20
oA 0 gggf:?(Eng) 570 | of’OLD TUBES & PARTS' [ |, 30 [ oa o
4J06 280 | 6CSB(EH90) 240 | in our warehouse. For | 1oL 230 | aLoe/2u.e6C T
4KE8 455 | 6CUS 2.45 . 35 | 25 .
4LJ8 3.15 | 6CUB/6BQBGTB 440 | complete details, please 11am 322 27GB5 ggg
5AQ5A 19 | scwa 885 | o ber 8 on ti 1 55 | 20kQ6(PL21) .
5ARA(GZ34) 400 | 6CwsiELss) 25 | circle numbe the | 108 475 | 30AE3(PY88) 2.85
5AS4/5U4GB 340 | 6CY5/6EAS 240 | order form page. 11MS8 3.95 | 30kD6 850
AaEy o e
5GHBA 2.40 . A .
5GJ7(LCF801) 290 | BDKS5(ELIS) 410 | 6GH8 155 | 12AU7A(ECC82) 175 | 336v7a 570
5657 290 | 60N3 3.90 | sus6c 6.45 | 12AVB(HBCS1) 150 | 34CE3/34DE3 365
56X7 305 | 60Q3/TD3CDI/CE3/CGI  3.05 | 6.T8 ggg A ggg 3503 1%0
5HZ6 230 | 6DQ6B/6GWE 6.00 | 6JU6 55| 124 25 | 350 .
5KES 3.35 | 6Ds4 10.90 | 6JU8A 315 | 12AX7A/7025A(ECC83) 1.70 | 35Wa 145
5LJ8 345 | 60T3/DQ3/CD3/CEI/CGI  3.05 | GUWS(ECF802) 260 | 12AY3A/12BS3A/120W4A 530 | 3525GT 250
5U4GB/5AS4A 340 | 6075 2.70 | 6J26 505 | 12AX7A 2.90 | 36KD6/40KD6 7.80
5Y3GT 315 | 60TEA 195 | 6Jz8 320 | 12B4A 3.00 | 36MC6 11.20
BAC10 450 | 6DW4/CL/CK3/CJ3/CH3 260 | 6iAB 160 | 12846 165 | 38HE7 £.20
Ll 6'82 e e ES Eg/GUBA ;gg ggﬁgA ] ;g 333 ﬁg/seoxs ?33
BAF9 505 | BAES/6CY5 240 2 75 |4 :
BAGI 610 | GEA7/6EM7 460 | 6KES 160 | 12BS3A/120W4A/12AY3A  5.30 | 40KGE(PL50S) 8.75
BAJB(ECHST) 505 | 6EAS 230 | BKGBA(EL505) 515 | 128Y7A/128V7/12007 2.05 | 42ECA(PYS500) 4.85
BAKS(EFSS) 300 | BEX4A(EY500) 550 gma ;?g 1 gga 2CU5 3?2 gggmmwz) ! 33
BAKG 415 | BEH7(EF183) 250 6 . .
s, d|Ee imfgses slaben, e e
BAL5(EAAT 165 | BELAA/GBKAA 580 4. 80 |5 .
BAMt(BA ) 315 | 6EM7/6EAT 480 | sKz8 260 | 12007/12BV7/128Y7A 205 | 6267(EF8E) 3.00
BANSA 280 | BESB(EXX189) 410 | 6L6 15.30 | 12DW4/12BS3A/12AY3A 530 | 6973 440
BAQS(ELI0) 165 | 6EUT 340 | BLGC(EL37(DLIT) 470 | 12FQ7 245 | 7025A/12AX7A 170
AT 20 | Gwe 200 | sizs 2 R o715 | s 0
BA 1 ; = 4 2
BAUSA 380 | BFO5/6GKS 270 | BLF6/BLXG 730 | 126We/120068 380 | 7501/A 395
6AVE 165 | 6FQ7750G7 165 | 6LF8 375 | 12 E;mzc,m ars | Tace ggg
BAWSA 2.50 | 6GBS(EL500). 565 | 6LI8 3% | 120U7 420 | a7 .
BAX3 410 | 66E5 450 | BLNBILCF8O) 535 | PQ3601/6GHEA 2.80
BAX4GTB 270 | 6GF7A 365 | 6LO6/BJEGC 560 | 125N7GTA(B3N) 315
BAX5GT 365 | 6GH8A 190 | 678 375 | 13CMs(XL36) 510
BAYIB/6BSIZ 240 | 6GHBA/PA3BOI 280 | 6LUB 7.5 | 13EM7/152A7 4.20
6BAG(EF93) 2.05 | 6GJ7(ECF801) 300 | BLXE/BLFE 730 | 136F7A 2.80

=
THE HOME OF RADIO & ELECTRONIC SUPPLIES
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THE HOME OF RADIO & ELECTRONIC SUPPLIES
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535 YONGE STREET
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ORDER BLANK |

DATE 197___

FOR OFFICE USE ONLY
(DO NOT FiLL IN)

SHIPPED VIA___

Name

Address

Apt.No.orRR. No. _

AMT.
REFUND
OWING
B
»

DATE

3 14 15 16

with your purchases

ALY YYYY4

MASTERCHARGE NO.

A
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\
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\

?1111,111111171111111111

SIGNATURE

>
\
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\
\
\
\
P4

Town/City —_—
Postal Code = Prov,. .
20 noT JauawiTy sTocK DESCRIPYION ::"’c"gf:":;ir .
st DESINED NUMAER (Show Manufacturer's Name Whenever Postibie) loll,'Pig,’, El:.' DOLLARS | CENTS
D D D 0 . ® . e AD A TOTAL R
Ontaric Residents ONLY ADD 7% SALES TAX
SE CIRCLE HERE
PLEASE POSTAGE AND INSURANCE
FOR LITERATURE
AMOUNT ENCLOSED
1 2 3 4
5 6 7 8
9 10 11 12

ALL GOODS ARE FOB TORONTO

POSTAGE AND HANDLING CHARGES:

Consult with your local postmaster for prevailing postoge rates. if you
are unable to ascertaint what the charges will be, pleose include about
10% extra to cover postage and handling. We will refund any over-
payment.



The NIKKO model 5055 is an all new
stereo multiplex receiver featuring direct-
coupled OCL pure complementary power
amplifier, phase lock loop multiplex cireuit, a
quadrature detector, and phase linear
ceramic filters.

The amplifier section carries a minimum
RMS power rating per channel of 18 watts,
both channels driven, 20-20kHz into 8 ohms
at no more than 0.8% total harmonic
distortion. The FM tuner section features a
sensitivity of 2.0uV, a selectivity of 55dB and
a capture ratio of 1.5dB.

The NIKKO 6065 all new stereo multiplex
receiver, features a direct-coupled OCL all
pure complementary power amplifier, phase
lock loop multiplex circuit, a quadrature
detector and phase linear ceramic filters.

The amplifier section carries a minimum
RMS power rating per channel of 30 watts,
both channels driven, 20-20kHz into 8 ohms
at no more than 0.5% total harmonic
distortion. The FM tuner section has a
sensitivity of 2.0uV, a selectivity of 55dB and
a capture ratio of 1.5dB.

9095

The NIKKO 9095 stereo multiplex receiver
features a direct-coupled OCL pure
camplementary power amplifier, a phase lock
leop multiplex circuit and a phase linear
ceramic filter

The amplifier section contains a minimum
EKMS power rating per channel of 68 watts,
both channels driven, 20-20kHz into 8 ghms
al no more than 0.3% total harmonic
distortion. The FM tuner section has a
sensitivity of 1.8uV’, a selectivity of 70dB
and a capture ratio of 1.6dB

SPECIFICATIONS:
TYPE Belt-drive automatic
record player
POWER SOURCE AC 120 V. 60Hz

POWER
CONSUMPTION 12 watts i
DIMENSIONS 457(W) x 355(D) x 179
{Approx.)
173 x 133" x 7" (Approx
WEIGHT 6.8kg (15 lbs.) (Approx.)
DRIVE SYSTEM  Belt-drive system
MOTOR 4-pole synchronous motor

TURNTABLE SPEED 33" & 45 r.p.m

SIZE 30¢rm, dia aluminum
alloy diecast

S /N RATIO Better than 48 dB

WOW & FLUTTER Less than 0.1% (WRMS)

{CARTRIDGE)

TYPE Moving magnet (MM) type
OUTPUT VOLTAGE Standard. 3 mV at 1 KHz
SEPARATION 20 dB

(at 333 r.p.m.. 1 KHZ)
0.7 mm diamond stylus

STYLUS
STYLUS PRESSURE 2.0g 0.5¢
FREQUENCY

RESPONSE 20 — 25,000Hz

-6 ¢crn /dyne
COMPLICANCE 6 x 10-0crn/dy
LOAD RESISTANCE 47 — 100 Kohms

(TONE ARM)
TYPE Static batance type
OVERHAND 15 mm

ADJUSTABLE RANGE
OF STYLUS PRESSURE 0 — 3¢

SP

ECIFICATIONS:

TYPE Beit-drive fult automatic

record player

POWER SOURCE AC 120V /60Hz
POWER
CONSUMPTION 12 watts

DIMERSION 500(W) x 360(D) x 190(H) rmnt
(Approx }
197" x 14" x 77 "(Approx.)

WEIGHT 8.5kg (18.5 ibs.) (Approx.)

DRIVE SYSTEM
MOTCR
TURNTABLE SPEED 33"

Belt-drive system
4-poie synchronous motor
& 45 rpm

SIZE 30cm dia. aluminum

alloy diecast

S /N RATIO Better than 48 dB
WOW & FLUTTER Less than 0.1% (WRMS)
(CARTRIDGE)
TYPE Moving magnet type
OQUTPUT VOLTAGE 3 mV at 1 KHz
SEPARATION 20 dB
STYLUS 0 7 mimn diamond stylus
STYLUS PRESSURE 209 *= 054
FREQUENCY

RE3PONSE 20 — 25,000Hz
LOAC RESISTANCE 47 — 100K Ohms
(TONE ARM)
TYPE Static balance type
OVERHAND Vimm
ADJUSTABLE RANGE

OF STYLUS

PRESSURE 3g

R e
G

Frequency Responss
Resonance
Power Handiing

Eficency owe
required to produce
90 DB SPL « 6tes
bmpedance

o ns an
eight

*On
32

in

SPECIFICATIONS

LTC 8MK IV LTC 10 MK IV LTC 12 MK 1V
e Compliance » One 10 ti-Compliance  One 12 Hi-Comphance
[rive! Bass Drive Bass Driver
e e *One 1 Phenolc e One 5 Hi-Comphance
Flare Dome Ring Flare Dome Closed back Mid-Driver
Hy-Driver «One 174 Phenoic Ring

L C 2-way 2500 H;

Flare Dome Hi-Driver

LC 2-way 2500 Hz LC 3-way 1000 and 5000 H;

35 000 Hz 30--22,000 Hz 25 —22.000 Mz
65 Hz S0Hz 50H;
WatsAms 35 50 75
Watts Music 50 100
25 Watls 25 Walts 25Watts
80nms 8 Ohms
21 -9 24 132 26'; - 15% - 12
21 1 30 los 37 1bs

LTC enciosures are warranteed for five years against manufactunng defects

NIKKO 9095 - 136 WATTS RIS

RECEIVER NIKKO 5055 - 36 WATTS RMS NIKKO 6065 - 60 WATTS RMS
TURNTABLE AUDIO REFLEX MR - 110 AUDIC REFLEX MR -~ 116 AUDIO REFLEX MR - 116
SPEAKERS 2 X LTC-8 MK IV 2 X LTC-10 Mk IV 2 X LTC=-12 MK IV

DOMINION RADIO & ELECTRONICS COMPANY

THE HOME OF RADIO & ELECTRONIC SUPPLIES

FOR INDIVIDLAL PRICING ON THESE COMPONENTS AND

MANY MORE, FLEASE CIRCLE #15 ON THE ORDER FORM

PACE .




Yy N | 4 N -w . J ] 5 i
‘ | W == 4 ko= !
—_—— . 3
| R
{ . = B
The HY5 15 a mono hybnd ampliier ideally suited for afl applications AN common npul functions
mag Cannage er elc) are carered for internally the desiwed function 1s achieved either by a
tway switch or ditect netc1ion to the approprale pins The internal volume and tane circuits

merely require conneciing 1o external potentiometers (not «included] The HYS s compatible with all
HH P power amphfiers and power supplies To ease construction and mounting 3 P C connector 1s
Preamplifier s0ied wih £ach pre amplin

FEATURES: Complete pre.amplitier in single pack - Muln function equabzation - Low noise — Low
distorion — High overload - Two simply combined far stereo
APPLICATIONS: H F. Mueic  Oisco - Guiar and Organ - Public address
SPECIFICATIONS
INPUTS  Magnetic Pick up 3mV  Ceramic Pick up 30mV  Tuner 100mV  Microphone 10mV
Aynhiaty 3 100mV nput impedance 4 7ky) at 1kHz

TPUTS Tape 100mV Main output 500mv R M §
ACTIVE TONE CONTROLS Teeble = 12dB a1 10kHz Bass = at 100H:

STORTION 0 1% a1t 1«H; Signal: Noise Ratio 68dB
OVERLOAD 380B on Maanetic Pick up SUPPLY VOLTAGE = 16-50v

The HYS50 leads | L P s total integration approach to power amphiier design The ampiiher leatures an

H Y5 nlegral heatsirk together with the simplicity of no external components During the past three years
ihe amplilier has been refined 1o the eatent that 1t must be one of the most reliable and robust High
Fidehty modules in the World

1 FEATURES Low Distortio Integral Heatsink — Only five connections — 7 Amp output transistors
25 Watls into 8()  "eAIvRES os neene

APPLICATIONS: Medium Power Hi-F) systems Low power disco Guitar amplitier
SPECIFICATIONS: INPUT SENSITIVITY 500mV

OUTPUT POWER 25W RMS into B{) LOAD IMPEDANCE 4-1602 QISTORTION O 04% at 25W at
TkHy

SIGNAL, NOISE RATIO 7548 FREQUENCY RESPONSE 10H:.454kHz 3B

SUPPLY VOLTAGE - 25V SIZE 105 50 25mm

The HY120 is the baby of IL P s new high power range designed t0 meet the most exacting
requirements including load line and thermal protection this amphfier sets a new standard i modular
design

FEATURES: Very iow distontion — Integral heatsink — Load line protection — Thermal protection

. Five connections — No external components

60 Watts into 8() APPLICATIONS: Hifi — Hgh qualiy drs Pubiic address — Monior ampliher
organ
SPECIFICATIONS
INPUT SENSITIVITY 500myv
OUTPUT POWER 60W RMS info 81, LOAD IMPEDANCE 416! DISTORTION 0 04% a1 GOW at
TkHz
IGNAL NOISE RATIO 9098 FREQUENCY RESPONSE 10Hz.45kH: —3d8 SUPPLY VOLTAGE

Guitar and

SIZE 114 50 BSmm

The HY200 now improved 1o give an output of 120 Watts has been designed 10 stand the most
rugged condimions such as disco or group while sull retaining true Hi-Fi performance

FEATURES: Theimal shuidown — Very low distortion — Load Ine pratection {ntegral heatsink
No exterra componenis

]2[] wans into 8&') :;::éll(rilAcYAlglNoisH F Disc Monito Power slave — Industnal — Public Address

INPUT SENSITIVITY 500mV

OQUTPUT POWER 120W RMS into 8¢ LOAD IMPEQANCE 4-161 DISTORTION 0 05% at 100W at
ThH?

ijgcl NOISE RATIO 96 dB FREQUENCY RESPONSE 10Hz-45kHz 3dB SUPPLY VOLTAGE
a
SIZE 114 100 85mm

The HYA00 15 | L P s Big Daddy of the range producing 240W into 4§2' It has been designed for
mgh power disco of public 2ddress applications Il the am phier (s to be used at continuous high power
\evels a cooling fan 15 recommended The amplifier inciudes all the qualities of The resi of the family 10
kead the market as a true high power hi-fidelity power module

240 wans "“0 4() ;::;‘f:,‘: Thermal shutdown Very low distorlion Load hne protection No external

APPLICATIONS: Public address Disco Power slave — Industnal

SPECIFICATIONS

OUTPUT POWER 240W RMS into 41) LOAD {MPEDANCE 4 1612 DISTORTION O 1% at 240W a1
1kHz

SIGNAL NOISE RATIO 94dB FREQUENCY RESPONSE 10Hz-45kHz - 3dB SUPPLY VOLTAGE -
45v

INPUT SENSITWATY 500mV SIZE 114x100x85mm

TWO YEARS GUARANTEE ON ALL OF OUR PRODUCTS

POWER  SUPPLIES

FILTER RIDGE COMPLETE
@ ALL POWER SUPPLIES ARE FOR USE :gr::rwum CAPACITOR :!CTIFI!R KIT
STEREO APPLICATIONS EXCEpPT {FOR -
THE HY-I20K. HY s0T 95 | 2x4700 95 | 2r3al 95 | HYS0K 6
HYSO 34 VYCT 3Aa 19 40V 4 AL 1 85
@ THE HY-5 PRE-AMP WILIL WORK HY 120" ™" 18950 495 |%i,  195|HY120K 85
WITH ALL POWER SUPPLIES. S0VET 24 4oV
HY 2007 1x4700 BR4AI 95{HY 200K
HY200| . 29%|"" 10%|%%s 5 85
HY400T 12X 4700 BR SAL 95 HY400K
m HY400|"™ 44951 10% [0 7 85

T —e— @ 5% DISCOUNT ON ALL COMPLETE MONO SYSTEMS.

@ Io% DISCOUNT ON ALL COMPLETE STEREO SYSTEMS.

DOMINION RADIO FILF

vy ITINIVIN NRUIN .




The hi-fi of the
ighties...TODAY'!

TOTAL PACKAGE

$666°0

Py e

84 Watts RMS
continuous power

FREQUENCY RESPONSE CONTROL PANE,
% @ % |

e %ﬂ%%mﬂﬂ%
@)

FREQUENCY RESPONSE
CONTROL PANEL: Five slide tone
controls boost or cut signals I

TREBLE
IKH2
O 41 <2 ¢3 +4 25

B2

AUDIO REFLEX

around 80 Hz, 300 Hz, Ik Hz, 3k
Hz, and 10k Hz, giving complete
control over the entire audio
spectrum. Additional switches for
low tilter, high filter and loudness
complete this comprehensive
control system
REVERBERATION: This

feature is built into the

receiver for generating and
adding an echo effect.

Fully Automatic
Transcription Turntable

AUTOMATIC START AND STOP: After placing
arecord on the turntable simply position the
lever to 'START' the pick up arm wlll gently and
accurately lower onto the record. After the
completion of play the tone arm automatically
returns to the ‘REST' position and the
mechanism will shut off.

AUTO CUT: By pushing the ‘AUTO CUT' at any
point during play, the tone arm will
automatically lift, return to the ‘REST’
position' and the mechanism wlil shut off.

REPEAT: This feature allows for continuous
play of any selected record. Ideal for
background music.

« Hydraulically damped cueing.

« 4 pole synchronous motor, belt drive system.

e Tone arm. Long 'S’ curved tone arm has
excellent tracking characteristics.

* Magnetic cartridge included.

SOUND MIXING: Controlied by
the Mic volume control.
“FOUR DIMENSIONAL" sound
and speaker selection.

High pressure
Dome speakers

Air suspension 3 way 3 speaker system using
1-12" wonfer, 1 - 5-174” dome mid range and 1
4-1/8" dome tweete.

Frequency response, 30 Hz — 22k Hz within 10
d8

Power hardling 50 wz tts per speaker. Walnut
grain cabiye: finish te match the receiver and
turntable.

A AP DEWVEIONIAL ap |

High pressure
dome twseeter
with excellent
sound

characteristics

12" high quality woofer
with a huge 64 oz. magnet. L3

AUDIO REFLEX

yeu'll hear a lot from us ...

DOMINION RADIO & ELECTRONICS COMPANY

THE HOME OF RADIO & ELECTRONIC SUPPLIES




Jamproof
Special
Mechanics

FERROCHROM MULTI-LAYER CASSETTE — HIGHEST QUALITY CASSETTE

STANDARD SUGGESTED
DESCRIPTION TYPE RECORDING TIME CARTON LIST PRICE OUR PRICE SAVE
30 minutes
Fe/CrOz SP SM C 60 each side/chaque coté 12 $4.97 4.47 0
45 minutes 0
Fe/CrO; SP SM C 90 each side/chaque coté 12 6.37 5.63
CrO; — CHROMDIOXID FORMULATION — FOR THE DISCRIMINATING AUDIOPHILE
STANDARD SUGGESTED
DESCRIPTION TYPE RECORDING TIME CARTON LIST PRICE OUR PRICE SAVE
30 minutes
CrO2 SP SM C 60 each side/chaque c6té 12 $4.47 4.03
45 minutes O
CrOz SP SM C 9% each side/chaque coté 12 597 5.37 (0]
60 minutes 717
CrO; SP SM C 120 each side/chaque c6té 12 7.97 :
LH super — LOW NOISE/HIGH OUTPUT — SUPER EFFECT CASSETTE WITH
SPECIAL ‘MAGHEMITE' OXIDE FORMULATION S —
A UGGESTED
DESCRIPTION TYPE RECORDING TIME CARTON LIST PRICE OUR PRICE SAVE
30 minutes
LHS SP SM C 60 each side/chague coté 12 $3.87 3.40
45 minutes 12 0
LHS SP SM C 90 each side/chague cote 12 4.87 4.28 (0]
60 minutes 5.60
LHS SP SM C 120 each side/chaque coté 12 6.37 :
LH CASSETTES LOW NOISE/HIGH QUTPUT <RI COESTED
DESCRIPTION TYPE RECORDING TIME CARTON LIST PRICE OUR PRICE SAVE
30 minutes
LH SP SM C 60 each side/chaque coté 12 $2.87 2.00
45 minutes O
LH SP SM C 9% each side/chague coté 12 3.87 2.70 0
60 minutes 3.47
LH SP SM C 120 each side/chaque coté 12 4.97 :

BASF REEL-TO-REEL TAPES — POLYESTER BACKED

LP 35 LH SUPER — HIGH DENSITY OXIDE — “MAGHEMITE” — 1.0 MIL OUR PRICE SAVE
5" 900' 20 8.97 6.72
7" 1800' 20 13.47 10.10 0
5" 1200 20 11.67 8.68 (0]
7" 2400’ 20 16.97 12.70




infroduciion 1o

THE DSGILLOSGOPE

2 The refinements

MANY MEASUREMENTS IN
electronics can be handled by the
relatively unsophisticated oscilloscopes
described in the last part of this series.
More capability can be provided at
greater cost and this can be valuable if
the user understands how to make the
most of it. This part describes refine-
ments that will be encountered in
more advanced oscilloscopes.

IMIAGE STORAGE

Screen persistence: Repetitive signals,
such as a sinewave signal, can be made
to repeat on the screen overlapping the
previous trace produced. !f the time-
base frequency is sufficiently high —
from thirty or forty hertz upward —
the screen provides an apparently
stationary signal of constant and
adequate intensity. This is primarily
because the eye cannot detect individ-
ual scans (as in motion pictures and
television) and secondly because the
phosphor, at frequencies above a few
hundred hertz, is re-energized
before its light emission due to the
previous scan, has decayed away.
Phosphors with large time-constants
are available (such as P2, which takes
one second to reduce to 10% of
original brightness and P7 which takes
three seconds) and oscilloscopes have
been manufactured which use these to
enable signals of less than one hertz to
be studied. This feature, however,
largely restricts the use of the instru-
ment to low frequency work because
medium and high-frequency signals
that are not well synchronised will
produce separate traces which remain
and add up with time to produce an
unclear picture. This method of study-
ing slow-transient phenomena has not
been developed to any great degree
because of this and other factors (such
as poor resistance to burning). In
addition the retained-image times are
still inadequate for many applications.

CAMERAS

Storage requirements fall into two
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classes — those where the transient is
unique and therefore needs to be
recorded only long enough to allow
the trace to be studied and those
where a permanent record is needed.

The oscilloscope fulfils both these
needs. Until the advent of the
Polaroid-Land process this involved a
time-consuming development process
before the operator was certain of
having even recorded the trace. Most
oscilloscope makers now  offer
specially built trace-recording cameras
that fasten onto the large bezel
surrounding the screen.

Such cameras use a Polaroid-Land
film pack of some kind and often
incorporate a 35 mm roll film facility
also. A Dumont unit is shown in Fig.1.
The user sets the CRO controls until
satisfied that the trace will be as
needed. This is done using the viewing
aperture which reflects the screen
image to the observer via a mirror. It is
essentiat that the camera has the
correct focal distance set for the CRO

concerned, so in general cameras relate
to specific units. Some models incor-
porate adjustable object-image ratios;
a few are fixed ratio. With experience
it is even possible to capture multiple
trace events (by multiple exposure) for
comparison purposes.

A considerable amount of film and
patience can be consumed trying to
record once-only events. Cameras can
be quite expensive — several hundred
dollars — but they do provide a
permanent record for reports which no
other storage system can provide, and
the price of a camera is not as great as
the extra cost of the variable —
persistence storage units to be
discussed later.

STORAGE OSCILLOSCOPE

Maost of the objections of the above
storage methods, with the exception
of permanent photographic repro-
duction, are overcome by using an
advanced form of the basic CRO tube.

Fig. 1. Recording camera using Polaroid film pack.
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Fig. 2. Schematic

STORAGE
MESH

COLLECTOR MESH \ PHOSPHOR

construction of
storage cathode

T

ray tube. j

WRITING GUN

it '

FLOOD AND

el aWal_Galay

STORAGE SYSTEM

It is called a variable persistence
storage tube and is a development of
early 1950°s storage tubes in which
the waveform could only be held at
a constant intensity (without the
feature of gradual fade out). In fact
variable persistence is a feature of
tube operating circuitry not the tube
itself.

The construction of a typical
storage tube is given in Fig.2. The
phosphor viewing screen (having 0.1 s
persistence time from P31 material)
and the writing electron gun shown are

similar to those used in the simple
cathode ray tube. Additional com-
ponents are the flooding electron gun
system, a storage mesh which is coated
with a non-conducting, highly-resistive
material such as magnesium fluoride,
and a collector mesh which is held at a
positive potential.

To store a trace the writing gun is
scanned over the storage surface.
Where the beam strikes the storage
mesh electrons are knocked loose
leaving a positive-charge pattern. The
high-resistivity of the surface prevents

°

.
N
S

-—

€
£

aEauQ

. _# ".}
e
wew. | Fig. 3. Hewlett

Packard Mode!
184A variable per-
sistence and storage
oscilloscope. Con-
trols for storage are
on the left-hand

side of the screen.
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the charges moving toward a neutral
state: the scan is thus stored — and can
be held for at least an hour (one maker
offers four hours) in a reduced
intensity mode.

To make the trace visible, low
velocity electrons are sprayed by the
flood guns onto the entire mesh
surface. These electrons are allowed to
pass through to the phosphor in
proportion to the amount of positive
charge at each aperture of the storage
mesh. The positive field pulls many
electrons through causing them to pass
on to hit the phosphor.

The collector mesh is provided to
help accelerate the flood electrons; to
repel the positive ions generated by
the flood guns; {which would other-
wise write the whole screen bright)
and to absorb the emitted secondary-
emission electrons produced whilst
writing is in operation. It is not
possible to store the trace in the view
made for as long as in the store mode:
one to ten minutes of viewing time are
typical for various makers’ designs.

Erasure is done by applying a large
positive voltage to the storage mesh
which charges capacitively to the same
value. The mesh voltage is then
brought back to a small positive value
whereupon the flood guns reduce the
voltage to zero. A small sudden
negative excursion is finally applied to
the mesh making it ready to write.
{This  procedure is automatically
initiated at the single action of:a
switch.)

Variable persistence is incorporated
by changing the time taken to erase
the picture. In the Hewlett-Packard
unit, shown in Fig.3, this is achieved
by using a variable-width pulse
generator that applies erase voltage
pulses to the storage mesh. The
positive-ions created by the flood-guns
limit this mode to a maximum of 10
minutes persistence,

Storage oscilloscopes can be used as
conventional units by applying about
30 volts to the storage and collector
meshes. Long persistence has many
virtues — it enables successive traces
resulting from adjustments to a system
response to be overlaid together for
comparison purposes. It also allows us
to see very low-frequency scans, and
to plot scans of spectrum analysers.
Long persistence also finds use in time-
domain reflectometry where the time
between send and receive pulse needs
measuring.

By stacking sweeps on top of each
other a long persistence time can be
used to integrate or average a set of
traces. Variable-persistence storage
oscilloscopes are extremely versatile
but the high price restricts their use to
large laboratory groups.
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Fig. 4. Storage can also be obtained using a
digital memory to capture the event which
can be displayed at will on an oscilloscope
or recorder (Datalab DL 905).

STORAGE USING DIGITAL
MEMORY

Figure 4 shows a unit marketed
around 1972. The transient recorder
unit accepts the analogue signal, con-
verts it to a digital equivalent with res-
pect to time and stores the vatues in
digital registers. Readout can be ob-
tained by using digital-to-analogue corn-
version of the stored increments which
are scanned sequentially, the resultant
analogue voltage being fed to an
oscilloscope or chart recorder. Digital
print-out is taken direct from the
scanned store focations.

This method is less common than
the storage oscilloscope alternative but
the everreducing cost of digital
methods may put this technique into a
competitive price region.

Another method of capturing
difficult to see, once-only transient
signals, and very slowly changing wave-
forms is to record the level of the
signal, increment by increment, as the
signal occurs, using a digital memory.
The concept is simple and the method
offers certain advantages. These
include ability to speed up or slow

Fig. 6. 1 GHz dual- e
channel sampling
plug-in. (Hewlett
Packard Mode! :

™
18104;. The con- o~
trols are designed to K ) N
provide operation as !
for those on normal i

real-time oscillo-
scopes. With such a
unit it 1s possible to
view nanosecond
rise time signals of
repetitive nature.

HME DIV
s

foaren T = anrk

taty

TRACE BEGINS HERE

LOST TRACE DUE
TO DELAY

OSCILLOSCOPE SCREEN {a)

(b)

Fig. 7.Inherent trigger delay, if not compensated for;will lose the leading edge of a waveform.

down the timescale of the original
event, ease of providing a permanent
numerical printout and the facility
to process the signal before display.

SAMPLING OSCILLOSCOPES

How to capture a very fast repet-
itive event, say near to the GHz region
where scan times of 0.1 ns/division are
needed, is a problem because the
electron beam cannot transfer enough
energy into the phosphor to obtain a
useable trace brilliance. Further it
becomes increasingly difficult to
deflect the beam at such speeds. The
sampling oscilloscope offers a solution
to these problems.

The sampling oscilloscope makes
use of the stroboscope concept to look
at a waveform, which must therefore
be repetitive (as shown in Fig.5). The
beam is set to illuminate the screen at
point 1 in the diagram, waiting there

until the next cycle where it moves to
point 2 — and so on. The trace there-
fore gradually works its way through
the complete cyclic waveform and
because the scan speed is slower than
with a conventional sweep system the
cathode-ray tube system can operate
with a lower bandwidth than the
signal. The waveform produced is an
average of many so the display is not
only sharper but more uniform. (This
may be a disadvantage in some
applications for the sampling unit is
effectively smoothing the unknown
true original signal). Sample and hold
methods were discussed in  the
. previous part discussing D-A and A-D
conversion.

In practice a sampling oscilloscope
i< a normal high quality scope which
can accept a sampling plug-in. Fig.6
is the panel of a dual sampling unit.

DELAY FACILITIES

Often one needs to study a certain
part of a repetitive -waveform — the
very beginning, for instance. An

A. SIGNAL BEING SAMPLED
678
345

12 9

8, PRESENTATION ON CRT
Fig. 5. The sampling oscilloscope builds up the waveform on the screen from sampled
values taken from the original.

example is the ringing of a non-ideal
square wave shown in Fig.7a. The
trace is triggered, to begin the sweep,
by a fast-going edge. Due to circuit
response-times, the trace does not
begin to sweep at exactly that time
but begins a little later. The result is
loss of the leading edge region of the
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wave as shown in Fig.7b. The follow-
ing waveform may provide the infor-
mation sought but attempts to widen
the waveform in the horizontal
direction lead to the second front
disappearing. The simplest solution to
this problem is to incorporate an
appropriate fixed delay into the
triggering circuits and this is often
provided within the circuits. A slightly
better method is to provide an ad-
justable delay control on the trigger
panel.

A more difficult problem is cap-
turing a point on the signal train that
is remote from the triggering transient.
Consider the signal shown in Fig.8(a),
where the problem is to investigate the
spike transient on the pedestals of the
square wave. Triggering is best
achieved by using the edge (a). But
this means that scale expansion puts
the spike off scale when the horizontal
expansion scale is great enough to
provide information about the spike
structure.

Variable delayed sweep is the
answer, The trigger circuit is set by the
{a) edge but trace scan does not begin
until after a period, as in 8(b). Thus
the trace captures the spike at the left-
hand side of the screen and scale
expansion will now be possible as in
8(c).

To make this workable in practice
the operator must know just where
triggering occurs for there may be
several somewhat similar events along
the trace. It is vital to know which one
is being viewed. A refinement pro-
vided in variable delay circuits is to
brighten the original display from the
point where triggering will begin.
Taking the idea one step further leads
to a second delay that effectively
decides where the trace stops
Fig. 9 shows the waveform bright-
ened to show the portion that will be
expanded and the second trace of the
dual-beam unit is used to show the
expanded part. Another useful feature
is to be able to use a trigger point not
on the origin of the first trace set up —
as in Fig.10. Here a marker dot is
provided to help the operator,

PROBES

Passive probes for voltage mea-
surement: In many situations it is
important to provide the right
matching conditions between two
electronic systems. This is also
important when connecting an
oscilloscope to a circuit, for each
output and input has certain resistive
and reactive conditions which must be
properly combined to get realistic
signal transfer.
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SPIKE OF
INTEREST

{a)
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l
| i , et
|
(e O L

Fig. 8. Use of introduced delay in triggering

to enable an event away from trigger

transient to be investigated.

fa) Original spike on pedestal of square wave.

{b) Delay introduced to bring spike back to
time origin.

{c) Scale expanded to reveal true nature of
spike.

The oscilloscope can be represented
as an ideal termination shunted by a
large R and an adequately small C
value — or at least they appear this
way at first sight. Fig. 11 is the
most common approximate equiva-
lent circuit, (others used include 50
ohms with negligible reactance in
certain applications). Referring to
the chart in Fig. 12, it can be seen
that with 20pF at 10 mHz the
circuit being measured must have
the equivalent output resistance of
no more than 8 ohms!

For high frequencies, those above
100 kHz say, we therefore need a
better connection method. To further
compound the problem the oscillo-
scope input leads can easily increase
the equivalent C value to 100 pF —
leads for 1:1 connection must there-
fore be carefully designed to ensure
known loading conditions which can

Fig. 9. Trace brightening is used to show
which part of the waveform is to be
expanded. In this display the expanded
portion is also displayed on the second
trace of the CRO.

(b)

Fig. 10. Use of dual delayed triggering point.
(a) original (b) expanded.

0 * °

- T

Fig.11. Most oscilloscopes have this input
equivalent circuit. Although the values
seem insignificant, at high frequencies they
become dominant requiring the use of
special probes.

lll—
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Fig. 12. Chart for obtaining reactance of
capacitors at various frequencies of
operation.

be allowed for in signal measurement
corrections. It is very bad practice to
use any piece of coaxial cable and
connector for frequencies beyond
100 kHz.

The first improvement is to use a
probe which has 10:1 attenuation
built in, for these are designed to have
a lower effective cable capacitance —
see Fig. 13(a). Still beter is a special
correction arrangement-that balances
the shunt against series capacitance to
provide a wider bandwidth — see
Fig. 13(b). By the use of inductive
tuning a further improvement in band-
width can be obtained — Fig. 13(c).
Probes with division ratio of 100:1
also are manufactured — these can
provide equivalent termination .con-
ditions of 5K/0.7 pF, 10M/1.8 pF,
1 M/1 pF. The reason for different
pair combinations arises from the
need to alter the trade-offs between
rise time and signal loss in high-
frequency and very fast transient
measurements.

There is no easy answer to the
question of which attenuator probe to
use. These guides are the start. For
amplitude measurements select a
minimum-impedance source point to
measure from. The best probe to use
here is one with the highest impedance
at the frequency of interest. Capac-
itance is less important here than
resistance for it alters edge shapes, not
amplitude.

For fast risetime measurements
again select a low impedance source
point and use a probe with lowest
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effective capacitance — signal atten-
uation is less important than transient
edge shape changes.

ACTIVE PROBES FOR VOLTAGE
MEASUREMENT

The above probes make use of
passive matching arrangements. But
for the extremes of frequency and/or
risetime measurements the values of
components required in passive probes
become impractical. However active
amplifiers interposed between the
circuit and the oscilloscope can be
used to improve performance by
increasing input resistance and lower-
ing capacitance (short leads). FET
probes are marketed to meet this.

OTHER PROBES

Voltage measurements are by far

the most frequent measurements made
but in some instances it may not be
possible to determine voltages, and
current measurement is used instead.
An example is the current flowing in a
direct-coupled Darlington pair con-
figuration where no significant resist-
ance exists over which a voltage can be
developed. DC current probes (see
Fig. 14)clip over the wire in question
coupling the dc magnetic field created
by the current flowing in the wire into
a Hall effect transducer which
generates a voltage equivalent to the
current flowing. These will also
measure ac currents. The maker
specifies the conversion constant —
typically 1 mV/mA. AC only, current
probes are also made using a current-
transformer principle.

Probes for use in digital circuits are
also available. These may incorporate
a logic gate that combines the outputs
from up to 6 circuit points as shown

u” ;
Al i |
! Il
oo ; A
el j LOSSY COAXIAL , l
| CABLE o
J : I
PROBE 1 .
CONNECTIONS | |
! B.N.C. L
(a) ! CONNECTOR | =
i |
HOOEE CABLE OSCILLOSCOPE
— |
i
|
R @

9 ‘T I

(b)

{c)

Fig.13. Schematic of atten-
uator probes (a) simplest
concept (b) capacitive load-
ing to extend bandwidth

Ac) inductive.
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L
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Fig.14, D.C. current probe.

~ Fig.15. Digital

circuit logic probe.
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in Fig. 15. Power for the gate is
obtained from the circuit under test

SPECIAL PLUG-INS

The oscilloscope, due to its
extensive flexibility, can form a major
part of many test systems, thereby
reducing the overall price of advanced
measurement systems where a suitable
CRO already is available. Special plug-
ins are offered (to suit certain main-
frames) that will convert an oscillo-
scope into a spectrum analyser or into
a semiconductor characteristic-curve
tracer. Another plug-in is offered that
converts the CRO into a four-trace

unit.
A basic need in manual measure-

ment is the provision of output form

that best suits the operator. In many
tasks a visual output in the form of a
picture or graph is better than having
to view many traces of a time
sequence taken over the whole svstem.
Already we have logic analysers which
display space-plane information on the
CRO screen, multi-meter CRO units
that write digital values on the screen
and units that provide axes inform-
ation on screen graphs. With the
reducing cost of advanced processing
it will not be long before the micro-
processor and memory (already in use
in very sophisticated units) are intro-
duced into quite moderately priced
oscilloscopes  for converting the
information taken from the circuit
into better forms of display. Display

monitors are already available with
many display forms. The next stage
must be the marrying of the basic
CRO unit to such capability via
a wider range of sophisticated plug-
ins. The colour oscilloscope will
also soon be with us extending the
information rate at which the operator
can be informed about a system via
a CRO.

The only weak link in present
systems (as far as robustness, life and
cost is concerned) is the CRT itself for
it is just about the last remnant ot
thermionic device technologv remain-
ing In general use. This too will soon
be replaced by a solid-state equiva-
lent. Perhaps this will take the form of
a matrix of three-colour, LEDs in a
flat display — making maximum use of
the low-cost production advantages of
LS! technigues.

FURTHER READING

Due to the versatility of the oscillo-
scope most books on electronic
instrumentation include basic descrip-
tions of how oscilloscopes work and
how to perform basic measurements
with them. Many books are devoted
entirely to the oscilloscope.

General considerations are discus-
sed in “Test and measuring instru-
ments — 1974 Catalogue”, (Philips).
Tektronix, Hewlett-Packard, Dumont
and Marconi outlets also provide basic
articles on the selection and use of
oscilloscopes. ®

The H.P. 1743A oscilloscope with built in averaging counter

The H.P. 1715A oscilloscope with direct readout for time interval

measurements.
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Leayn to service Communications/CB
equipment at home with NRI's Complete

Communications Course.

Transmission System, CMOS Digital Fre-
quency Counter, and TVOM. The course
covers AM and FM
Transmissicn Systems;
Radar Principles; Marine,
Aircraft, and D gital Elec-
tronics; anc Mobile Com-
muntications

NRI can train you at home for
a part-time job or a full-time
career in communications.

The field of communications is bursting
out ali over. Millions of CB sets are in
operation with millions more being sold
annually. That means countless careers in
design, installation and maintenance.
Start training at home
now, the NRI way,
and qualify for one of
these openings,

Specialist’s Course
also available.
NRI now offers a special 37-
lesson course in CB Servicing

You get your own 40-channel CB Trans-
ceivar, AC power supply, and multimeter
for hands-on training. Also included are 8

Learn on your own 400-channel,
digitally synthesized VHF
Transceiver.

The 48-lesson NRI Complete Communi-

NRI Schools
McGraw-Hill Continuing
Education Center

i

. . (AT 330 Progress Avenue,
cat(;ondsl C(t)uzlste teachfets you 1o se;\qce Ifn | Scarborough, Ontario M1P 225
and adjust all types of two-way radio —
:.R&ml;:m " | Please check for one frae

unit that is best equipped to train you for-
CB, Commercial, and Amateur Communi-
cations: a “'designed-for-learning,’” 400-
channel, two-meter VHF transceiver and
AC power supply. The unit can be
mounted in your car, or you can use it as

will call.

— TV/Audio Servicing,
Choose from 5 Courses
1 Complzate Communica-
tions Bectronics with
CB + Arrcraft. Mobile
Marine Electronics

I
I
I
|
equipment (including CB), using the one |
I
I
I
I
I

reterence texts and 14 coaching units to
make it easy to test, install and service
communications equipment.

catalog only. No salesman

Over a million have
enrolled with NRI.

Send for the free NRI catalog and dis-
cover why more than a million people
like yourself have chosen the NRI way
as the right way to get ahead. You learn
at home with bite-size lessons, progress-
ing at your own speed and then into the
communications field of your choice.
There's no obligation and no salesman
will call.

If coupon is missing, write: NRI Schools,
McGraw-Hill Continuing Education Cen-
ter, 330 Progress Avenue, Scarborough,
Ortario M1P 2Z5.

Clip coupon or use card facing page 52.

ETI795

" CB Specialist's Course

71 Small Engine Service and Repair

~ Digital Computer Electronics * Electronic
Technology + Basic Electronics

L Electrical Apphance Servicing

[Z Automotive Mechanics + Basic and
Master Courses

—. Auto Air-Conditioning
Air-Conditioning, Refrigeration, and
Heating

Private Carger
@ o Education Councr

a base station. | AEe Age
: Address

The complete program includes 48 les- I - —— e

sons, 9 special reference texts, and 10 | Cty Prov. Code

training kits. Also included are: your own | Employed by

—_——— e e e

electronics Discovery Lab, a new | Type of Present Work

U

Antenna Applications Lab, an Optical
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o WHO IS THE ONLY SUPPLIER WITH
@ 8 MAJOR TYPES OF 'LYTIC REPLACEMENT CAPACITORS

FOR ENTERTAINMENT ELECTRONICS ?

SPHAGUE. Don’t waste valuable service time

. chasing down capacitor replacements .
your Sprague Distributor for all your ’lytic needs
and you'll be able to put more time into actual
service work . .

. See

.that’s where the profit dollars are!

TYPE TVL TWIST-LOK® CAN-TYPE ELECTROLYTICS

Lock in place with twist
of tabs. Sealed aluminum
cases for long life. With-

stand high surge voltages,
high ripple currents, high
temperatures. Single, dual,
triple, and quadruple sec-
tion units, Capacitance
values from 2 to 5000 uF.
Voltage ratings from 6 to
600 WVDC.

TYPE EE MINILYTIC® MINIATURE ELECTROLYTICS

Competitively priced, yet  itors. Low leakage currents
substantially higher quality assure minimum drain and
than most imparted capac- longer battery life in bypass
applications. Also ideal as
coupling capacitors. Capac-
itance values from 1 to 2500
uF. Voltage ratings from 3
to 150 WVDC.

"
p '

TYPE PCL PRINT-LOK® CAN-TYPE ELECTROLYTICS

Universal printed wiring
board mounting base.
Sealed aluminum cases for
long life.

Withstand high

surge voltages, high ripple
currents, high temperatures.
Etched cathode construc-
tion. Ideal for selenium rec-
tifier circuits. Single, dual,
triple, and quadruple sec-
tion units. Capacitance
* values from 2 to 3000 uF.

%] Voltage ratings from 3 to

500 WvDC.

TYPE WH13D ECONOMY ULTRA-SMALL ELECTHOLYTICj

Excellent replacements
for capacitors of this type
in miniaturized solid-state

circuitry, especially where
high volumetric efficiency,
low cost, and dependable
= performance are important
g considerations. Metal-
encased, with plastic insu-
lating sleeve. Capacitance
values from 1.5 to 3300 uF.
Voltage ratings from 3 to
100 WVDC.

-

/

TYPE EV VERTI-LYTIC® SINGLE-ENDED ELECTROLYTICS

For vertical installation
on high-density printed wir-
ing boards. Used for cou-

%‘«35&:
57
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pling, decoupling, bypass,
filtering. Excellent capac-
itance stability. Low leakage
current, low ESR. Metal-
encased, with plastic insu-
lating sleeve. Capacitance
values from .47 to 3300 uF.
Voltage ratings from 6.3 to
63 WVDC.

TYPE TE LITTL-LYTIC® 105° C ELECTROLYTICS

Withstand 2000 hr. life  Most other low-cost minified
test at rated voltage and ’lytics of this type designed
max. temperature of 105°C.  for shorter test at lower
temperature, High capac-
itance stability, even after
drastic temperature change.
Capacitance values from 1
to 800 pF. Voltage ratings
from 3 to 150 WVDC.

TYPE TVA ATOM® STANDARD TUBULAR 'LYTICS

Dependable metal case
construction with plastic in-
sulating sleeve. Withstand
high temperatures, high rip-

/’/@% .

o

ple currents, high surge
voltages. Low leakage cur-
rents. Long shelf life. De-
signed for operation at
temperatures to 85°C. Sin-
gle, dual, triple, quadruple,
and quintuple units. Capac-
itance values from 1 to
50,000 uF. Voltage ratings
from 1 to 600 WVDC.

TYPE AM ANTENNA ROTATOR ELECTROLYTICS

Aluminum electrolytic makes of antenna rotators.
capacitors of correct size  Metal-encased with plastic
and rating for all popular insulating sleeve. Single-
ended design, with long
flexible insulated leads.
Choice of four different ca-
pacitors to provide exact
replacement.

For complete listings of more than
5600 replacement components get
Catalog CC-621 from your Sprague

distributor, or write to:

SMITH-PATTERSON
& ASSOCIATES
1120 Hamilton St.

Vancouver, B.C. R3E 2Tt

THE BROAD-LINE PRODUCER OF ELECTRONIC PARTS

$5-7100R2

or JOHN R. TILTON, LTD.

1900A Eglinton Ave. East
Scarborough, Ontario
M1iL 2M1t
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THE MARK OF RELIABILITY




international

electronics today

SOMETHING FOR EVERYONE IN THE OCTOBER ISSUE

Graphic Equaliser

+ LEFT CHANNEL H RIGHT ENANNEL
LEVEL r BOOST 3" 100! - Leved |l -
& (o7 " : — 1 0 ©
= - — - -
¢ - —_ IF s 1 T ﬁv'lr- 7
: 1 RIK
i |‘ | 4
: ' -
e 10 J -*j%l—w e ‘U @
& ever —— cur ” [— cat = wver | ©
- 2 64 12% 250 500 1 2 1] 8 16
ENTRE FREQUENCY. o
THERE ARE OCCASIONS when ordinar& the voice out of a ‘too-heavy’ backing, or
tone controls are just not good enough. The bringing out a guitar solo from the boring
room you listen to your hi-fi in will have bass track — but being purists we shan’t
more effect on the sound pouring forth mention that.
e ppeakers han ATVUMTE O, e Next monih we public fll deals o a
that 0 relly gt througi o the music one  Leyaluionanynew design forsuch a devie
mUSth canée ;.‘SE etlljlmental effect includes it in the ‘super-fi’ class, and NO
Somenow. Lrapnic tqualisers are the tool oy 51 Our equaliser uses gyrator circuits
to do the job! Basically an equaliser is a to replace all the inductors which are

ten/twenty channel tone control system,
allowing for greater flexibility in tailoring
the overall sound of a system. They can be
employed for special effects, like picking

usually so messy and so expensive.

With this to add to your hi-fi, some
systems will be more equal than others!

CONTINUITY
TESTER

ETI

CONTINUITY
TESTER

NOT your hackneyed multivib with a
break in the supply railbut a properly
designed unit which will tell you if
there’s continuity and very little else
— no voltages to turn on transistors
etc.

. LOUDHAILER

NOT a megaphone, but a hand-held
amplifier and very efficient horn
| speaker together with the microphone
separated. A 12V supply is used which

can be taken from internal batteries or
external supply from a car battery.
Two IC’s are used enabling a good
microphone to be used and giving
2%4W. Now this output may sound
pathetic to those associating this
power with regular, highly inefficient
speakers but it's more than adequate
when using a good horn speaker.

STEREO
SIMULATOR

ADD LIFE to those dull mono sounds
with this circuit. When used between a
mcno signal source and a stereo
amplifier this unit gives an extra
something — we're not sure what it is
— but we like it.

MICROCOMPUTERS

Next month we start an in-depth look at just what is
available in this vast and ever-changing field. We hope to
show you who produces what to do which and whereelseit’s
used in other systems. We will also be taking a look at more
general developments apparent from recent trade shows.

The articles described here are in an
advanced state of preparation, but
circumstances may necessitate changes in
the issue that appears.

VFETS for EVERYONE

In 1906, Lee DeForest first used high-vacuum tubes as
amplifiers in the repeaters of the first transcontinentai
telephone network, officially opened in 1915. In 1924, Bell
labs first demonstrated electrical recording. The next year
Victor and Columbia each released its first electrical
recording. in that same year Victor sold 42,446 Orthophonic

ETI CANADA — SEPTEMBER 1977

acoustical Victrolas, but only 11 of its new all electric
phonographs.

Over the years the ratio has changed, to put it mildly, with
an ever-increasing search for perfection, accompanied by
numerous milestones along the way: new circuits,
transducers, tube types, semi-conductors. The newest
milestone is the subject of this article, a new power amplifier
technology.
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—SHORT CIRCUITS——

TO A GREENHOUSE OWNER, or
indeed to many indoor and outdoor
gardeners the degree of moisture
within a plant pot's soil is important
but relatively unknown. When pots
were made of fired clay an expert
could rap the pot with his knuckles
and the ‘ring’ or ‘thud’ would show
the need for watering! Nowadays
however, the use of polythene
sleeves and plastic containers gives
too variable a sound for adequate
guidance.

This circuit was developed to give
an easy and accurate indication of the
need for water or - just as important,
very often - of a state of excess that
tends to drown the roots of a plant.

Development

Ohmmeter measurements between
probes in various soils showed a
surprising range of resistances, from
about 3k to about 30 k2 and
further enquiry proved (as might
have been expected) that soil acidity
and probe dimensions also varied the
readings; in particular the use of
dissimilar metals for the probe tips
gave enormous variations. Indeed
some soil-probe combinations
seemed to be trying to produce a
reverse resistance reading when
used in one way and then nearly full-
scale — zero resistance — when the
probe connections were reversed.
The probe electrodes must be of the
same metal, preferably solid and not
plated.

Initial circuitry suggested that a
fairly sensitive micro-ammeter would
be needed, or at least an amplifier to
drive a less sensitive instrument. A
gardener could easily drop the com-
pleted apparatus and this could be an
expensive accident; also, a pointer-
type instrument led to queries about
the ‘needle is 2 mm further than last
time’, and ‘not the same reading as last
week’ when (potted?) field trials were
carried out in greenhouses. An LED
display was therefore chosen as being
cheaper, very robust and giving suffic-
iently repeatable results.

Construction

Al the components with the excep-
tion of the LEDs, PB1, and SK1,
which are mounted onto the front
panel, are carried by the PCB. RV1,
the sensitivity adjustment potentio-
meter, is made accessible via a hole
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drilled in the case.

The most taxing part of construct-
ing the device is the actual ‘building up’
of the probe. Ours was fabricated from
a Japanese 4" mono phone plug.
Remove the cap, and upon inspecting
the contents within, you will see that
the tip contact is held in place by what
appears to be a splayed rivet.

Take a file to this until the contact
comes away freely. You can now
remove the tip contact, earth contact
and a spacing washer. However, we've

o
WET

not done yet. Hold the knurled 'body’
of the plug in a vice or strong pliers,
and physically pull the barrel out of it!
(It may be necessary to make a small
saw cut across the thread in order to
achieve this.)

The barrel and tip portion is all you
need for this job. A plastic sleeve is
now visible over the central rod, and
this too can be pulled out. Solder the
probe lead to this as shown below, fix-
ing the rod in a central position with.
some epoxy
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some epoxy or similar adhesive.
Mounting the probe assembly is

largely up to you, but we found that a

ballpoint case which is a cheap and

o

universally available device, accepted
the barrel.

Wiring from the probe to the box
should be strong but as flexible as

possible, so that continued use does
not take its toll and incorrectly moni-
tored moisture drowns both your
plant and reputation as a genius!

RV1
D1 IN4001

4k7 LIN

R2
1k

D2 IN4001
!r—

=)

RS
100 2N3904| o,

IN3903 A I R13 > 220R
’1‘: ng 270R
R7 560R <
Q6
2N3904
—AN
227 PROBE R4 R8 820R o
SK1 3k3 2N3904 f|> Circuit of the moisture indicator
R9 1k
2N3904 ov

Fig.1 is the basic diagram of the system.
A constant current (preset to suit local
soil conditions) through the probe tips,
and the moist soil, produces a volt drop
that is proportional to the resistance of
the soil. This voltage then turns on an
LED, which typically requires some 2 V
at 15 mA for adequate brightness. A soil

+6V

CONSTANT
CURRENT
SOURCE

R
SO EMITTER

FOLLOWER

LED
DRIVERS

Y

Fig 1
'l q
o

resistance that is higher or lower than
that given by the correct moisture con-
tent should also be indicated, so five
LEDs are incorporated to cover the
range of ‘too wet’ to ‘too dry’.

Using silicon transistors, an emitter-
base voltage of about 0.6 V is sufficient
to turn on the emitter-collector current
of Q7 and further increase in voltage (or
base current) then results in additional
emitter-collector current flow if the load
allows. By connecting Q6 emitter to Q7
base, Q6 base needs to be 0.6 V more
positive than Q7 case, hence at about
1.2 V (at the base) Q6 as well as Q7
is conducting. Similarly Q5, 4, 3 will
conduct at base voltages of 1.8, 2.4,
and 3.0 V respectively.

How it Worlss

The current through an LED is
limited to 15-20 mA by an additional
series resistor (R10-14); the transistors
Q3-7 are bottomed at this preset
collector current, a collector voltage
then being only slightly more positive
than its emitter when an LED is at full
brilliance.

Resistors R5-9 are included to
prevent the various base-emitter diodes
from clamping the output of Q2 tc a low
value. The inclusion of these resistors
and the required currents through them
taken by the various bases means
that the 0.6 V steps of voltage that
should turn on Q3-7 are modified
slightly. When the LEDs are iliuminated
the total base current drive for Q3-7 is in
the order of 10-20 mA and this issupplied
by Q2, an emitter follower.

A quick revision of theory reminds us
that the collector characteristics of a
transistor, Fig.2, shows a nearly constant-

Tyase CONSTANT

—_—

current curve when the base is supplied
with a steady value of current and volu
age, this voltage being about 0.6 V. In
Fig.3 the base voltage is clamped or set
by a zener diode to a particular value,

say Vz, and the emitter voltage is there-
fore about (Vz — 0.6) V. The emitter
current (and, for all practical purposes,

(L —Ve
PRESET

Fig 3

CURRENT
FLOW
-1
x vz Re Ve
l +Ve
QO

the collector current too) is thus defined
as le = VeRe and by selection of Re the
value of Ie (or Ic) is determined. As long
as there is about one volt between
emitter and collector the collector
current remains constant at this chosen
value - or at least until a resistor or load
of too large a value is connected and so
robs the collector of its working voltage

With only a 6 V supply Vz must be as
small as possible and once again the fact
that a forward biased silicon diode drops
about 0.6 V is used. The two series-
connected diodes D1-2 maintain Q1 base
at about —1.2 V and the voltage drop
across R2-RV1 is about 0.6 V

ET! CANADA — SEPTEMBER 1977
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== Short Circuits

L]
Parts List —
RESISTORS (all % W 5%)
R1 4k7
R239 1k
R4 3k3
R5,11 100 R
R6 330R
R7 560 R
R8 820 R
R10 47 R
R12 150 R PROBE =
R13 220R (VIA SK1)4
R14 270 R |
POTENTIOMETER I LED2
RV1 4 k 7 hor. min. type -{ R6 J- fRu
SEMICONDUCTORS ‘ -i.-mLED3
Qi 2N3906 r R7 k ..' 1)
Q2-7 2N3904
D1,2  IN 4001 : 5 r__LED4
LED1-6 .2 type _{ RS ],, .{713}.
SWITCH o
P.B.1 Push to test type : RO e i{ R1J ! LED5
SOCKET
SK1 3.5 mm panel phone socket
PROBE ) . ey Y o
See text (%" mono jap. type phone plug.) i iabedbnld (IEtAE S MOISTURE |NDICATORJ
CASE I |
5%" x 2% x 1% /134 x 73 x 38 mm —Ve +Ve
VIA PB1

MISCELLANEOUS

Batt holder (4 x AA), battery clip,

scare:myed wire, (wire, 3.25 mm phone Above left: Component overlay for our Soil Moisture Indicator. The only

plug, pcb as pattern. thing to be careful of here is the orientation of the semiconductors

Above right: Full size foil pattern for the PCB.
8 Below: Just to prove it works! A shot of the unit actually in use at the

ETI Rubber Plant Department, being deftly weilded by our resident
doddering old bearded gardener!
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Details of the phone plug destruction,
construction!

PLASTIC SLEEVING
INSULATING BUSH

PLUG TIP AND CORE

@D

~

PLUG TIP

Testing and Using

Before connecting the supply to the
board, check carefully there are no
‘bridges’ present lest they lead you to
troubled waters.

With the probe ‘dry’ all the LEDs
should come on. With a short-circuit
across it (i.e. VERY wet!} not one

miccoAMP

THERE IS OFTEN A NEED for a

piece of equipment which can give a
reliable answer as to another unit’s
state of being. In audio, for instance,
a repaired amplifier might need to be

tried without risking a pair of expensive

monitor loudspeakers, or even head-

phones (which are worth a few dollars

themselves these days!).

Our micro-amp is designed to be a
portable stereo test amp, capable of
betraying any faults or distortions

inherent in the suspect unit. The trans-

ducers utilised are low-cost crystal
earpieces, for which the design has
been optimised. Although there are
only a handful of components in the
design, the amp gives exceptionally
good sound quality suitable, say, in

checking whether that cassette deck in

‘Rip-Off Hi-Fi’ has 1% or 100% dis-
tortion.

Quality is ultimately limited by
the earpieces, but they are capable of
doing better than the two-transistor
portable radios to which they are
more usually mated.
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and subsequent probe

BARREL

INSULATING
BUSH

@tq//

BALL POINT

P

TR RAERRANAAARARARANANN, - = o 2 i

PEN Br’-\RREL

SINGLE

SCREENED
WIRE

~ L\\\\\‘\\\\\\\'\\\\\\\\\'\‘" —

\ k.

BARREL

should be lit. Check the range ot
current in the probe, by short-circuiting
with a milliammeter, to be about
0.1 mA to 0.6 mA approx.

Push the probe into soil of what
you consider correct moisture, and
adjust RV1 to light three LEDs. More
moisture than this then lights fewer
LEDs, whilst a drier soil lights more.

EPOXY

Perhaps one usage for this would be

if you trotted off on holiday, leaving
some willing person to take care of the
plant-life while you sample the night-
life. Once set the indicator could
ensure that your instructions are
carried out faithfully, and you don’t
return to see your favorite rubber
plant impersonating a water-lily.

inand Qutandin...

In the prototype, sockets were
provided for a ‘tape input’ type of
signal, i.e. from a cassette recorder
at the DIN socket pins 3and 5. If a
signal is to be input from a tuner or
amplifier, either use the phona sockets

or pins 1 and 4 so that you keep things
standard.

Inputlevel isideally around 100 mV;
if vastly different to this, R1 can be
juggled in vaiue to compensate. Increase
if the level is higher.
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==Short Circuits

R2

m2
— AAAA—
c2
22p

Parts List

RESISTORS (all % W 5%)

c3 LEFT
@ +4_u7 out
L ov
—0

PIN 5

©w
=
~

R4
680k

o
N

SK3
T

+b

T

i g—-i*—h

Circuit diagram of Micro amp.

=
RIGHT
$5 |j ouTt
__ il SKS
R
39k
A ——

I [
[o1:]
22p
L AAAA—]

t+—

_ How it worlss —

Q1 and Q2 are base biased single stage
amplifiers. The feedback capacitors C2
and C5 are there to provide high fre-
quency correction, and experimentation
with the value will change the resultant
sound quite noticeably.

C1 and C4 decouple the input from
preceding circuits, and the resistors R1
and R4 will set the level seen by the amp-
lifier, and hence by the earpieces. No
volume controls are provided, as none
proved to be necessary with the proto-
type. C3 and C6 serve to decouple out-
put from dc. Crystal earpieces only are
recommended. '

ETI

4

N

O u AMP

Foil pattern of PCB is shown full size.
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Power and Gonstruction

A PP3 is all that will fit into our
box and is all that is needed. Current
drain is around 300 uA (hence the
name!) and so even this will have a
life-span approaching that which it
would have enjoyed had you left it sat
sitting merrily on a shelf.

The PCB is smaller than most, so
take care when soldering it up: too
long with the iron in one place, and

Ov +9v

LEFT OUT ===
T TO SK5

TO SK4

LEFTIN RIGHTIN
FROM FROM
SK1 SK3
AND AND

PIN 3 PIN 5
SK2 SK2

Component overlay of Micro amp.

R14 680k
R25  2M2
R3,6 39k
CAPACITORS

C1,3,4,6 4u7 tantalum
c25 22 p polystyrene

SEMICONDUCTORS
Q1,2 The following types are

suitable: MPS 6515, SE4010
SWITCH

SWi1 On-off rocker, or slide type
SOCKETS
SK1,3 Chassis phono sockets

{Doram: 478 093 red, or:

477 848 black)
SK2 Chassis 5 pin DIN 1809 socket
SK4,5 3.5 mm chassis jack socket

CASE
Norman type AB12 or simitar (3 x2x 1'')

MISCELLANEOUS

9V battery, clip to suit,

Miniature screened wire

Nuts, bolts, spacers etc.

PCB as pattern

2 off crystal earpieces with 3.5 mm jack
plugs,

—IRIGHT OUT

the track will become emotionally
attached to the bit, and not wish to
leave it!

Hi gain (hfe) transistors must be
used to give a high enough output from
the specified input. Surplus transistors
will obviously work, but don’t blame
us if the sound is bad!
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ELECTRONIC BONGOS!

MANY musical instruments can be
simulated with sometimes
astonishing accuracy by electronic
circuitry. Complex circuits in the
form of electronics synthesizers, can
reproduce virtually any sounds that
one can imagine.

Regrettably though at the
present state of technology even a
basic music synthesizer is an
expensive and complex
undertaking, and is beyond the
scope of a series such as this.
Nevertheless providing one
attempts only to simulate a limited
range of sounds some extremely
realistic effects can be obtained
without too much complication.

This article shows how to build
up a circuit which simulates the
sound of bongo drums. The
finished unit is played in basically
the same manner by tapping one's
fingers on a pair of plates — one
for each ‘drum’.

Construction

The touch plates may be made of
any electrically conductive materia!
— copper, brass, stainless steel,
aluminium, etc. Size and shape is
not critical — they need to be at
least 50 mm across but they may
be much larger than this if desired
— and round, square, triangular or
whatever you will!

The finished unit may be
housed as you wish in a box —
built into another instrument — or
even made up as a full-size or
miniature replica of a bongo drum.
But if you use a metal case you
must have the touch plates
insulated from the case and spaced
away from any metal surface by at
least 25 mm.

Poteritiometers RV1 and RV3
are used only in the initial setting
up procedure — easy access is not
essential. Potentiometer RV2
controls the level of sound output
and is required if the unit is to
drive an amplifier which has no
built-in volume control. If desired
this potentiometer may be omitted
from the board and replaced by a
larger rotary potentiometer located
away from the circuit itself. If you

ETi CANADA — SEPTEMBER 1977
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do this you'll need a 50k half watt
rotary device (logarithmic curve).
Connect it as if you were using the
original potentiometer — except
that now you're doing it via three
bits of wire.

When the unit is assembled
check out all connections and
check all tracks to ensure there are
no solder 'bridges’.

Setting up

Connect the unit to a suitable
amplifier and loudspeaker. Connect
the battery and then switch on the
amplifier — keeping the volume
control at a low setting.

Rotate RV 1 to minimum setting
and RV2 to about mid-way.
Transistor Q1 should now be
oscillating and you should hear a
sound from the loudspeaker. Now
turn RV1 until the oscillation just
stops and touch the associated
touch plate momentarily. This
should cause the circuit to produce
a ‘bong’ sound which then decays
away. Continue to adjust RV 1 until
a realistic bongo sound is
reproduced.

Now repeat the operation for the
second oscillator by adjusting RV3.
Turn the amplifier up loud and
play away!

Extending the circuit

The components specified will
result in frequencies of about 290
Hz and 400 Hz. These frequencies
are determined by C1, C2 and C4
(for the left hand part of the circuit)
and the corresponding C9, C10
and C11. The frequency produced
is inversely proportional to the
values of these capacitors. Thus
doubling their value will halve the
‘bong’ frequency. If you change
the frequency maintain the same
approximate ratios between
capacitor values.

If you are ingenious and/or
have some knowledge of
electronics it is quite possible to
extend this circuit so that you have
a whole series of oscillators of
diflerent frequencies. The circuit is
totally symmetrical except for the
capacitor values mentioned above,
so all you do to build up ‘half
circuits’ — all connected to the
common battery — and with their
outputs connected to the point on
the circuit which is the junction of
R8. R9 and R6.

It is also possible to build the
circuit using a range of switched
capacitors to provide the tonal
range you require.
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—How it worlss -4 .

The circuit consists of two twin-T type v
sine-wave oscillators. Each is virtually
identical - there is one per touch plate.
Each oscillator has a filter in the
feedback loop. If the loop gain is greater § R2
than unity the circuit will oscillate. In S0
this application the gain is adjusted to be
just less than unity. Touching ‘touch

Y

plate’ force starts the oscillator but the
moment one’s finger is removed from
the touch plate oscillations will die away.
The rate of decay is of course a function
of circuit gain and this is controlled by

c2 c3
RV1 (and RV3). 150 15n

TQUCH
PLATE

QUTPUT

TOUCH
PLATE

Fig. 1. Circuit diagram for the bonge circuit. Note that the voltages given around
the circuit are all with respect to ground, and are intended as an aid to fault

finding.
oV +9\

TO TOUCH

: TO TOUCH
PLATE 9

&——pLATE

OUTPUT

Above: The component overlay for the design. The board is symmetrical which may or may not
make it easier to get working as there is a good chance one half will work first time! No case
details are shown as the board will probably be built into something else.

Below: The foil pattern, shown full size.

Gy

:

- o -
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ETI ‘BONGOS’
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Parts List —

RESISTORS (all % W 5%)
R1,14 1™
R2,15 330k
R3,7,10,16 47 k
R4,6,8,9,11,13 10k

R5,12 4k7

CAPACITORS

Cc1 68 n polyester

c2.3 15 n polyester

Cc4.8 1 u 16 V electrolytic
C5,6,7 100 n polyester

c9 47 n polyester
c10,11 10 n polyester

C12 10 u 16 V electrolytic

SEMICONDUCTORS
Q1,2 2N3904

POTENTIOMETERS

RV1,3 470 R vert. trim type
RV2 50 k vert. trim type
SWITCH

SwWi1 off-on rocker or toggle

MISCELLANEOUS
pcb as pattern, 9V battery and clip,
screened wire, metal for touch plates.
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KEEP THIEVES AWAY — WITH OUR INVALUABLE

ONE PROBLEM WITH BURGLAR
alarms is that they don’t ‘go off’ until
the burglar has broken in, but here is a
project which can be installed in a car to
warn thieves that a burglar alarm is
operating. It should warn a thief to go
and find a car which is not owned by an
ETI reader! Even if there is actually no
burglar alarm, the ‘alarm alarm’ can still
be used. It’s what the car thief believes
that counts — and he’s not going to
investigate to see whether there really

is an atarm.

The unit is simply a box containing
two lamps which flash slowly on and
off, together, and shine through a
Plexiglas panel to illuminate the words
ALARM ACTIVE. It uses a 555 timer
IC, which is used as an astable
multivibrator.

As the circuitry is isolated from the
box this alarm can be used with any car
having a 12 volt battery - whether the
positive or negative terminal is
connected to the chassis. Take care to
see that the unit is correctly connected.

Installation

The unit can be permanently
mounted in a car near one corner of the
windscreen and the wiring neatly run to
a switch below the dashboard. Alter-
natively it may simply be placed in
position when required, and plugged in
to the cigarette lighter socket. To work
effectively it should be prominent day
or night.

Construction

We mounted the components on an
‘L’ shaped bracket which is ideal for
fitting to the dashboard. Lamps 1 and
2 are push fitted into two rubber
grommets mounted on an aluminium
bracket, and arranged to illuminate the
plexiglas panel as shown. We used
Letraset for the panel lettering.

The components are assembled
onto the small PCB according to the
component overlay, taking care that
the 555 and C1 are correctly orientated.

We fitted an On/Off switch but if
the car actually has a burglar alarm,
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Fig. 1. Circuit diagram +V
of the Alarm Alarm. 8
— R1 100 k
4
7
IC1 RZ S 270k
3 555 “
LAMP 1 1 6
LAMP 2
.

C1 T au7 —(\)/e

The 555 IC is used as an astable (i.e. not
stable) multivibrator. As scon as it is
connected to the supply it starts to
oscillate (slowly in this case) and the out-
put voltage at pin 3 changes regularly
and suddenly from high to low and low
to high as the capacitor is charged and
dischargad.

The charge time (during which the
output is high and the lamps are on) is
given by the formula:

Tc= 069 (R1 + R2) x C and is in sec-
onds when R1 and R2 are in meg-
ohms and C is in microfarads. So

Tc 069 (0.1 +0.27)x4.7

1.2 seconds.

How it worlss

The discharge time (during which the
output is low and the lamps are off) is
given by the formula:

Td= 069xR2xC
0.69x0.27x4.7

= 0.88 seconds.

Total time of one oscillation = Tc + Td =
2.08 seconds. So, we have a flasher
which is on for about 1 second in 2. The
exact timing depends on the actual capa-
citance of the capacitor C, and this may
differ from its rated value by as much as
—20% and +50%.

The rate of flashing may be changed
by changing the values of R1 and R2!
Higher values cause slower flashing.

1]
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= Short Circuits

Component
overlay of Alarm
Alarm. Because

of the small size,
miniature com-
ponents should
be used.
so there is no reason why two or even .
three slave units {with lamps only) P I.
should not be run in parallel with the arts ISt ‘
Picture showing method of mounting LP1, 2 lamps in the master unit. This could
on angled brackget. g provide warnings at all vulnerable SES'STOTSO(‘:' % W 5%)
points in a car. R2 270 k
This same device can be used in
windows of homes as a discouragement CAPACITOR
to house burglars. In this case it could el 4u7 16 V tantalum
. be operated from a simple power supply SEMICONDUCTOR
then this device should be connected running from the line. ICt 555 timer
so that it is activated as the burglar
alarm is energised. LAMPS

LP1,2 6V .06 Atype

SWITCH
See text

The parts list specifies two 6 volt
lamps of 60 mA rating which are
connected in series. The current con- ETI
sumption is so low that the unit could
be left operating for many hours with-
out any danger of running down a car

MISCELLANEOUS
Nuts, bolts, spacers, etc.
Aluminium for front panel and bracket

olJ
|
Wiviv O

battery. _ Grommets, wire, red plexiglas
.The. IC is actually capable of PCB as pattern.
switching up to 200 mA through pin 3, Forl pattern shown full size.
R1
—
Resistors in Parallel
R2 LIRSS 12 15 18 22 27 33 ) 47 56 68 82 100
10 5.00 5.45 6.00 6.43 6.88 7.30 7.67 796 8.25 8.48 8.72 8.91 9.09
12 5.45 6.00 6.67 7.20 7.76 8.31 8.80 9.18 9.56 9.88 10.20 10.47 10.71
15 6.00 6.67 7.50 8.18 892 9.64 10.31 1083  11.37 1183 12.29 1268 1304
18 6.43 7.20 8.18 9.00 5.90 10.80 1165 12.32 13.02 1362 1423 1476 1525
22 6.88 7.76 8.92 9.90 11.00 12.12 13.20 14.07 1499 15.79 1662 17.35 18.03
27 7.30 8.31 9.64 1080 12.12 13.50 14.85 15.95 17.15 18.22 19.33  20.31 2126
33 7.67 8.80 10.31 11.65 13.20 1485 1650 1788 19.39 2076 2222 2353 2481
39 7.96 9.18 1083  12.32 14.07 1595 17.88 19.50 21.31 2299 2479 2643 28.06
47 8.25 956 11.37 13.02 14.99 17.15 19.39  21.31 2350 2555 2779 2988 3197
56 8.48 988 1183 1362 15.79 1822 20.76 2299 2555 2800  30.71 3328 3590
68 8.72 1020 12.29 1423 16.62 19.33 2222 2479 2779 30N 34.00 3717  40.48
82 891 10.47 12.68 14.76 17.35  20.31 2353 2643 2988 3328 3717 4100 4505
100 909 1071 1304 15.25 1803 2126 24381 2806 3197 3590 4048 4505  50.00
120 9.23 1091 13.33 15.65 1859 2204 2588 29.43 3377 38.18 4340  48.71 54.55
150 9.38 11.11 1364 1607 19.19 2288 2705 3095 3579 40.78 4679 5302  60.00
180 947 11.25 1385 16.36 19.60 2348 2789 3205 3727 42 49.35 56.34  64.29
220 957 11.38 1404 16.64 2000 2405 2870 3313 3873 4464 5194 5974 68.75
270 9.64 1149 1421 16.88  20.34 2455 2941 3408 40.03 46.38 54.32 6290 7297
330 971 1158 1435 17.07 2063 2496 3000 3488 4114 4788 5633 6568 76.74
390 9.75 11.64 1444 17.21 2083 2525 3043 3545 4195  48.97 5790 67.75  79.59
470 9.79 1170 1454 17.34 2102 2553 3083  36.01 4273  50.04 59.41 69.82 82.46
560 982 11.75 14.61 1744 2117 2576 3116 3646 4336 5091 60.64 7153 8485
680 986 11.79 1468 1754 21.31 2597 3147 3688 4396 51.74 6182 7318 87.18
820 988 1183 1473 17.61 2143 2614 3172 3723 4445 5242 6279 7455 89.13
1000 990 1186 1478 1768 2153 2629 3195 3754 4489 5303 6367 7579 9091
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CIRCUITS
~ Nof

uRTIC winepan

' $500 £150 $250
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A
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Take the mystery

out of electronics with
this stroightforward
logical course

CIRCUITS No. 1:

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 over-
seas editions of ETI, Circuits 1 is the first of
a series of specials - produced for the enthu-
siasts who know what they want, but not
where to get it! Circuits 1 will also act as 2
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 gnd simple. Also,
similar circuits can be compared easily, due
to the logical layout and grouping used
throughout. Last and by no means least, Cir-
cuits 1 has no distracting advertisements in
the main section!

TOP PROJECTS No. 4

A collection of 28 constructional projects
reprinted from ETI. This is the fourth in a
series published by the British edition (Nos.
1,2, and 3 are not available). Projects are
complete and include: Sweet Sixteen Stereo
Amp, Waa-Waa, Audio Level Meter, Expand-
er/Compressor, Car Anti-Theft Alarm, Head-
light Reminder, Dual-Tracking Power Sup-
ply, Audio Millivoitmeter, Thermocouple
Meter, Intruder Alarm, Touch Switch, Push-
Button Dimmer, Exposure Meter, Photo
Timer, Electronic Dice, High Power Beacon,
Temperature Controller, Electrcnic One-
Armed Bandit plus many more.

$5.00 FOR CIRCUITS No. 1
$2.50 FOR TOP PROJECTS No. 4

ELECTRONICS —IT’S EASY:

Volumes 1 and two of the best introductory
series to electronics ever published in a mag-
azine. Volume three, completing the series,
will be availanle in a few months.

Electronies - I1t's Easy! takes a fresh look
at electronics: it avoids the usual introduc-
tions to the subject which mostly seem des-
igned to frighten you away before you reach
page 10

Volume cne leads the raw beginner from
a gentle introduction, explaining circuits in
‘black-box’ form up to the use of operation-
al amplifiers.

Volume two deals with more advanced
techniques, and deals with digitai and logic
circuits.

These books have sold extremely well in
Australia and in Britain. in Holland they
form the basis for a correspondence course.

$6.00 FORBOTH,
$3.50 INDIVIDUALLY

THESE PUBLICATIONS ARE AT PRESENT ONLY AVAILABLE FROM ETI

Send your orders, with payment (not cash), o

ETI PUBLICATIONS
Electronics Today International
Unit Six
25 Overlea Boulevard
Toronto, Ontario
M4H 181

Please specify which publications you require, and print your name and address clearly.
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DESIGNING € USING
ACTIVE FILTERS rarT2

CONTINUING TIM ORR’S INSTRUCTIVE SERIES DESIGNED TO HELP THE HOME CONSTRUCTOR
EMPLOY ONE OF THE MOST USEFUL CIRCUIT BLOCKS AVAILABLE

The following section contains all the information
needed to be able to build low and high pass filters,
of first, second, third and fourth order to Bessel,
Butterworth and Chebyshev characteristics.

Low pass

Figure 1 shows a first order low pass filter. In all the
examples to follow the filters have been designed for
1kHz operation. Equal component value 'Sallen and

10466 OV out
Vin
RF1
15nF
"IN ALL LOW PASS FILTERS
THE SIGNAL SOURCE V in MUST
b PROVIDE A LOW IMPEDANCE
DC PATH TO GROUND
GAIN IN COMPONENT
REA dB TOLERANCES
BESSEL 1066 L 10% ALL THE RESPONSES ARE
BUTTERWORTH] 10k66 0 10% THE SAME FOR A FIRST
CHEBYSHEV 10k66 0 10% ORDER FILTER
Fig. 1. A general circuit for a first order low pass fiiter

pb——0O V out

il
1
15nF
GAIN IN COMPONENT
RF1 RD1 dB TOLERANCE
BESSEL 8k39 | 10k5 2.3 10%
BUTTERWORTH |10k66 | 22k6 4.1 10%
CHEBYSHEV 12k6 48k7 6.8 5%

Fig. 2a Second Qrder low pass filter design, break frequency = 1kHz.

Key' filters have been used as the basic building blocks.
If operation at a frequency other than 1kHz is required,
then the resistor/s Rf should be scaled accordingly,
{the Rd resistors are not altered). For example, if
operation is required at 250Hz, then the Rf in the chart
must be multiplied by 1000

250

{(Normalised 1kHz)
{Required frequency of operation)

which is

Figure 2 shows second, third and fourth order
filters. The design procedure is as follows: —

1. Decide which type of filter is required, high, low,
bandpass or notch.

2. In the case of high or low pass, decide which type of
response is required, Bessel, Butterworth or Cheby-
shev.

3. Next, what filter order is needed. This will have led
you to a particular order filter with components
designed for 1kHz operation.

4. Scale the Rf components so that the filter will
operate at the required frequency.

5. Build and test the filter.

56

39k2 RD2

b
V out
Vin  RF1
IISnF
. 1L
GAIN IN COMPONENT L1}
RF1 RF2 RD2 dB  TOLERANCE nF
BESSEL 8 [7k26 [ 21k5 | 41 10%
BUTTERWORTH | 104:66| 10k66| 39k2 | 6.0 10%
CHEBYSHEV 35441 11k73] 66k5 | 8.6 2%

Fig. 2b Third Order low-pass filter. To alter break frequency (here
1kHz) scale resistors accordingly.

39k2 RD2
39kz RD1
”n
RF2 RF2 Vo |
&
Vie RF1 Af -V
15nF
; 15nF l
I.‘SﬂF

1r 15nF

GAIN IN COMPONENT
RF1 RD1 RF2 RD2 d8 TOLERANCE

| BESSEL 7k45 | 3k24 | 6k60 [29ka | 5.6 10%
BUTTERWORTH [10k66 | 5k9 | 10k66 48k 7 8.3 5%
CHEBYSHEV 24k11 | 42k2 | 11k20 | 71k 152 1%

Fig. 2c Fourth Order Low Pass Filter
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There are of course some problems which may
occur. One is that these filters have a voltage gain in
their passband. So you might find that although you
have got the required frequency response there is an
unexpected signal gain

This may cause some problems with op-amp
bandwidth. As a rule of thumb, the op amps should
have 10 to 100 times more bandwidth than the product
of the filters maximum operating frequency times the
individual stage gain of each section. If the op amp runs
out of bandwidth or introduces a phase shift then the
fitter is not going to work properly. For the examples
given, if you use a 741 as the op amp the<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>