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Artist’s conception of Earth satellite carrying a minified model of Varian
airborne magnetometer which will report data about the Earth’s magnetic
field above the ionosphere during the International Geophysical Year.



PRODUCT
DEVELOPMENT

FOR THE CANADIAN
ELECTRONIC INDUSTRY

1 A new line of plugs and adapters to mate with present
143 Series Princirs for increasing reliability of printed

wiring connections. Five different contact tail arrange-
ments for use with board applications permitting right
angle. stack-up and modular designs.

Temperature range: 80°F. to 285 F

Voltage breakdown: 2300 (VRMS at sca levely (Averagoes

2 Environmentally sealed rectangular rack and panel con-
nectors in die-cast Aluminum shells.  Available in two
different pairs male and female connector with 57 con-
tacts plus two coaxial connectors, male and female con-
nector with 75 contacts plus three coaxial connectors.
tUsed in any type of rack and panel application where an
cnvironmental seal is required: missile and aircraft
applications.

Connector rating: 7'y amps at 600 V.D.C. 70,000 foot
altitude when potted.

With captivated contacts accommodate RG-141 U cable
with a nominal impedance of 50 ohms.

Temperature range: 65° to 85°C

Insertion force per contact is two ounces minimum and
siX ounces maximum.

3 Rectangular 50 contact plugs and receptacles similar to
115 Series 100 contact plugs and receptacles. Male and
female inserts are interchangeable between both shells
Two contact styles can be furnished solder pocket con-
tacts and contacts for taper pins.

Used in circuit analyzers. Can be used in test equipment
requiring up to 50 circuits.

Insert rating: 1,500 volts RMS sea level

Temperature range: 54°C. to 85 C.

Knife blade contacts: 50 per connector. 20 amps.

4 Oblong 15 sliding butt-type contact connectors.  New
concept of sliding action eliminates relatively large area
necessary for conventional plug-in applications.

Unique design of the connector allows inter-connecting
boxes to be fastened via a sliding action. Typical uses are
conventional rack and panel applications, quick discon-
nects, and module concepts. Lateral movement of the
connector in either direction eases design problems of
packaged equipments by offering secure clectrical and
mechanical contact.

Voltage rating approximately 500 volts at 10 amps.
Contacts made of three sub-assemblies; the contact button
is Bronze Alloy B, ASTM B140-52, spring loaded by a
heat treated beryllium copper contact spring.

_I!!

Write for Complete Information regarding
these new Canadian Ampheno! developments.

AMPHENOL CANADA LIMITED

300 CAMPBELL AVENUE TORONTO 9, ONT.

5890 Monkland Avenue Radiovision Sales Ltd. 492 Somerset St. West
Montreal, Que. 325 - Y0th Ave. West, Calgary, Alta. Ottawa, Ont.



MAGNETRONS

FROM CANADIAN MARCONI

Vital electronic components
now produced in
this country

A million dollar production plant,
complete with micro-wave tube
development laboratories, now
assures Canada of a domestic supply
of magnetrons for vital defence

and navigation equipment.

These same laboratories are being
staffed and equipped to deal with
advanced work on magnetrons and
other micro-wave devices. We would
welcome the opportunity to help
you with any of your
micro-wave tube
problems.

Canadian Marconi’s new Electror:ic Tube
plant in the town of Mount Royal,
Quebec.

Electronic Tube and Components Division

1 u
CANADIAN Marcom COMPANY

830 Bayview Avenve, Toronto, Ontario
BRANCHES: Vancouver « Winnipeg + Montreal » Halifax « St Jofin's, Nfld.

ELECTRONICS & COMMUNICATIONS, Jury, 1957 For further data on advertised products use page 55.



350 STRONGER...
NEW Indox V ceramic magnet!

Indox V ... another first from the research and develop-
ment laboratories of The Indiana Steel Products
Company . . . produces 3% times greater energy than
conventional ceramic magnets of the same weight or
same size. This unique new permanent magnet material
is now available. It offers these important advantages:

Indox V requires no critical materials. It is a highly
oriented barium ferrite .. using inexpensive, noncritical,
raw materials that are constantly available. Shortages
in times of emergency cannot occur.

Indox V requires less space, weight to do same job.
Volume and weight comparisons show that the energy
of Indox V far exceeds Indox I . . and is comparable to
Alnico V, the strongest permanent magnet material
commercially available.

Indox V offers high resistance to demagnetization.
Indox V magnets can be designed for applications where
extremely high demagnetizing forces exist . . without
irreversible losses occurring. This means it can be used
where other types of magnets have been impractical . .
for example, in stators of medium-size electric motors
where electromagnets are now being used.

JUST PUBLISHED! This two-page data sheet gives detailed
information on new high energy Indox V. Use this coupon
to request your copy. Ask for Bulletin 16-A7.

KITCHENER, ONTARIO

Name

Address ... ...

THE INDIANA STEEL PRODUCTS CO. OF

CIY Zone. ...

20

‘

g

.. ideal for:

¢ D-C motors

Synchronous drives
Traveling wave tubes
High-fidelity loud-speakers
Eddy current drives

* Tractive devices where size is important
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Comparison of demagnetization and energy product curve
for conventional Indox 1 ceramic magnets and the new,
high energy Indox V magnets.

the world’s largest manufacturer of permanent magnets

CANADA LTD.

Company . ey Tm———

INDIANA
PERMANENT

MAGNETS

For further data on advertised products use page 55.



««. SUCCESSOR TO THE 2C39 FAMILY
The Eimac 3CXI00A5 Triode is Mechanically and Electrically

Interchangeable With and Superior to the 2C39 Series.
HERE’S WHY: —

For full details. cansult our Application Engineering Departinent.

EITEL-McCULLOUGH, INC.

The World’s Largest Manufacturer of Transmitting Tubes

B AN
[
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Greatly increased life

109, more power autput at 2500 mc.
Full ratings to 60,000 feet

Sustained performance at elevated temperatures

Lower inter-electrode leakage

Ruggedized, low-noise

grid

Fixed-tuned cold cavity resonance tested
Long pulse cathade evaluation tested

Positive grid voltage and current division tested
Axial contact areas held within plus or minus .010”

Tighter capacitance limits
Critical dimensions 'held to close talerances
Pravision for easy tube extraction

Represented n Canada by

THE AHEARN AND SOPER

COMPANY LIMITED

DC Plate Volts . , ... . ... .

DC Grid Volts

The 3CX100A5 overcomes every previous disadvantage of
the 2C39 types. This planar premium quality ceramic triode
withstands extraordinary thermal and mechanical shock. The
long pulse cathode evaluation test guarantees electrical uni-
formity of every 3CX100AS5. This new ceramic tube will give
the lowest cost per hour of operation of any 2C39 type rube.

The 3CX100AS5 is the tube of today, for future design as well
as existing replacement. As a permanent member of the
Eimac tube family, the 3CX100A5 is now available in any
quantity.

SAN BRUNO
CALIFORNIA

384 Bank Street, Ottawa, Ontario

TYPICAL OPERATION 3CX300A5

cw

AM Cw AM
600 DC Plate Amps.. . . . .. ... 080 075

=167y Paver Dutput, Watts . . . . .. 27 18



With the development of this new series, Bud
continues its expansion of a custom line at a reasonable
price. This sloping panel Prestige cabinet will meet the
demand for a high-style housing for top quality equip-
ment. In addition to the standard features of our original
Prestige cabinet this unit has a top panel swept back

SLOPING PANEL
PRESTIGE CABINETS

for easy viewing and the panel trim bar is removable
to permit easy withdrawal of chassis attached to either
or both panels. Three sizes available. Vertical panel
is 3%2" high on all three sizes, while sloping panel
may be 7”, 8%"” or 102" high. AIll panels are
standard 19" width. Grey hammertone finish only.

FIRST AGAIN
with NEW sheet metal products

r——————- - - - - —— — -

Now you have something new to show and sell
your customers . . . sheet metal housings that fill
a demand and increase your volume. You can
always depend on Bud’s progressive development
to supply you with products that are soundly
expertly fabricated and reasonably

priced. Be the first in your city to stock and sell

engineered,

these exceptional, new housings.

HEAVY DUTY
CABINET
RACKS

SPACE SAVER
RELAY
RACKS

Similar to our CR 1774 Series except
that the overall depth is 10" instead
of 17'%", thus providing necessary

Similar to our CR 1741 Series but with an overall depth of
174" as compared with 10'2”. Designed for installations
where increased depth is necessary. This unit is shipped
knock-down to simplify your stocking problems. Furnished
cotnplete with hardware. Panel mounting rails are an integral
part of the cabinet, thereby facilitating assembly of cabinet.
For the first time in any cabinet rack of this type we are
providing the Add-A-Cab feature. This means a rigid assembly
in series of any reasonable size. Available in three sizes, panel
space of these sizes are 194" x 19”7, 264" x 19” and 35" x 19",
Grey hammertone finish only.

panel height and width while saving
on depth where required by space
limitations. Here, too, the Add-A-Rack
feature s Three standard

sizes.
are 42" x 19", 61%" x 19” and 70" x 19”.
particularly adaptable for use with Bud Panel
Chassis Series. Grey hammertone finish only.

available. Panel spaces

This unit is
Mounting

Write today for literature and prices on these new Bud Products.

TENATRONICS, LTD.

Davis Drive, East Newmarket, Ontario

Exclusive Canadian Representative for

BUD RADIO, INC.

2118 East 55th Street Cleveland 3, Ohio

For further data on advertised products use page 55.



PLAN TO ATTEND IRE CANADIAN CONVENTION AND
EXPOSITION

This is the one time during the year when all the electronics industry
in Canada meets. Where the latest electronic and communication
equipment will be on display. Where the latest Canadian electronic
engineering achievements will be discussed by competent authorities.
It is your opportunity to meet customers and friends.

Below is a view of the 1956 IRE Canadian Convention.
The 1957 Convention will be bigger and better.

ELECTRONICS AND COMMUNICATIONS




RETMA Report —

By Basil Jackson, A.R.Ae.S., Tech. M.C.A.L

REPORT OF PRESIDENT AND CHAIRMAN OF THE BOARD, J. D. CAMPBELL,
AT 28th ANNUAL MEETING, JUNE 21st, 1957, STE. ADELE-EN-HAUT, QUE.

A year ago today Mr. Carl Pollock, then President of RETMA, said
"Canada's economic history will undoubtedly record 1956 as the year in
which our country's business came of age". I think perhaps he has proven
to be a better prophet than he imagined, although our industry in many areas
has found it a painful process. However, a "shakedown" period is often
required for many new things and certainly our Electronics Industry is
"new" in comparison with other industry, and there can be no doubt that
however painful the present the future progress of this industry is as
certain as any manufacturing industry in the country.

During the last year two Royal Commissions studied aspects of our
industries and their reports and findings have now been issued. Your
Association acquitted itself well in its work with both, submitting briefs
to each and providing much assistance in the form of detailead breakdowns
and statistics. That your Association contributed much to the findings
published, is easily apparent upon reading their respective reports.

The Gordon Commission's studies of the Electronics Industry and the
Electrical Manufacturing Industry should, inmy opinion, be studied closely
by the staffs of every member company. Besides providing a very detailed
analysis of all facets of our business, it does provide a more objective
view of our industry and, in many respects, a more forward looking one
than many of us have who are so closely connected with it.

The Fowler Commission included Some disappointments.

A continuing delay in the start of color and lack of stronger support
for more private stations has not helped our market growth. However, at
least now we can look forward to color and some more stations with a greater
degree of confidence, and if the new Parliament will act on their recom-
mendation for financing the CBC, we should soon be relieved of the burden-
Some 15% excise tax.

The outlook for the balance of this year is, I believe, most
encouraging. The economy remains strong, and the industry is in a good
position to capitalize on it. T.V. and Radio set manufacturers, with
their inventories in a much improved condition, will enter the market this
fall with better styling, new features, more compact sets due to the
110° picture tube. Prices, I believe, will be firmer, and in the face of
continuing increased costs, this is essential if the industry is to prosper.
I really believe that this swing to greater emphasis on styling, features
and quality is the "growing up” of this part of our business.

A volume of close to 500,000 sets will be attained and while this is
less than the last two years, it is still a very healthy volume to
participate in.

The radio business, which for the past few years has been relegated
to second place, with the advent of T.V., is showing that it is as strong
as ever (a trend that augurs well for T.V. as well). The growing
importance and acceptability of Hi-Fi shows that an increasing number
of consumers are sufficiently individualistic to want to exercise their
choice in what and when to listen. Also, it is demonstrating that the
three forms of electronic entertainment — T.V., Radio and Hi-Fi — are
compatible, and are required to satisfy all needs.

The commercial, industrial and defense side of our industry also
continues to grow and to provide more efficiency and help in industry and
greater security in defense. It is amazing how this division of our
industry has grown in the last 5 years and the capability it has shown in
tackling the most complex problems. There need be no fear for its future.

(Continued on page 65)
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-hp- 400AB, ‘or general ac
measurements. Covers 10 ¢ps
to 600 KC, 0.3 mv 10 300 v.
~\ccur1cy + 2%, 2D cps to 100

10 megohm input imped-
mce plus 7§ puf shunt insures
circuits under test against dis-
-urbance. Readings direct in
volts or dbm. $200.00

-hp- 400D, highest quality.
wide range, maximum useful-
ness. Covers 10 cps to 4 MC.
0.1 mv to 300 v New amplifier
circuit provides 56 do of feed:
back. (mid-range) for ultimate
-tability. 10 megchen input im-
pedance prevents disturbing
circuits. Sealed or long-life elec:
trolytic condensers; rugged.
trouble-free. 8225.00

-hp- 410B, industry’s stand-
ard for vhf-ukf voltage meas-
urements. Wide range 20 cps
to 700 MC, response Fat within

db full range. Diode probe
places 1.5 ppt copaaty across
circuit under test: this plus 10
megohm input impedance pre-
vents disturbance. Instrument
vombines highest quality ac
voltmeter with d¢ voltmeter
(122 megohm input imped
ance) and ohmmeter covering
0.2 ohms to 500 megohms
$245.00

New -/p- 400H Vacuum Tube Voltmeter combines
broadest usefulness with wide voltage and frequency
coverage, and the greatest accuracy ever offered in a

multi-purpose voltmeter.

On line voltages of 103 to 127 v, accuracy is + 1% fall
scale, 50 cps to 500 KC; =+ 2%, 20 cps to 1 MC, —+
5%, 10 cps to 4 MC. Readings are direct in db or volts
on 5” mirror scale meter; 12 ranges cover 0.1 mv to 300
v. High 10 megohm input resistance minimizes loading
to circuits under test. Stabilized amplifier-rectifier w:th
feedback loop gives high long-term stability; line volt-
age changes as great as + 10% cause negligible vara-
tion. Overvoltage protection is 600 v on all ranges. High-
est quality, rugged construction throughout. $325.00.

HEWLETT-PACKARD COMPANY

36916 Page Mill Road L] Palo Alto, Calif.
Cable: “HEWPACK"”

Represented in Canada by

ATLAS RADIO CORPORATION, LTD.

50 Wingold Avenue, Toronto 10, Ontario
505 Mcintyre Bldg., Winnipeg, Manitoba

@ Quality, value, complete coverage in voltmeters

ELECTRONICS & COMMUNICATIONS, JULY, 1957

For further data on advertised products use page 55.



T"'s Is REPL%WITH

* PACKAGED ASSEMBLY CIRCUIT

4

PAC will drastically reduce the number of component
insertions in TV, radio, computers, and other
electronic equipments by combining up to 90
components into one PAC Module.

Drastically reduce costs of storage, handling, purchasing
and insertion time

See us at the Canadian IRE

Write for Engineering Bulletin No. 450-1 on
PAC-Facts, how packaged assembly circuits
reduce costs and assembly area and increase
flexibility.

ERIE RESISTOR of CANADA LTD.

Sales Offce: 4972 DUNDAS ST. W, TORONTO
HEAD OFFICE AND FACTORY — TRENTON

New “‘PYGMY’’ Connectors
for Miniaturized Electronic
Equipment Installations

Although the newly developed “Pygmy”
line of miniature electrical connectors
is approximately one third smaller in

size and weight than the standard p
Bendix* AN connector. they provide
T . the same outstanding qualities of 2
Bendix “PYGMY" Electrical Connectors serviceability, ruggedness, reliability I (f%} !
. and resistance to vibration, moisture .s,‘-i J
Gold Plated Contacts Can be pressurized to current and corrosion for which all Bendix /;—/i
MIL-C-5015 specification -
Closed Entry Sockets connectors have become world famous. A
» f High Strength Aluminum If you have an application for mini- \ v/
reslis MR ST Shells aturized eleetronie equipment requir- 2 ,Xv
Alumilite or Cadmium ing lighter and smaller connectors than \\‘\ > ¥
Piate Finish Variety of Styles Available— standard AN types, you’ll find Bendix &“Lw
. General Duty, Environmental “Pygmy”’ connectors the best possible &
Two Quick Disconnect Cou-  Resisting, Potting Types, Jam 110

plings—Double Stub Quick
Action Thread or Three-
Point Bayonet Lock

Light Weight

Small Envelope Size

Maximum Serviceability

Nut Receptacies. Hermeti-
cally Sealed Receptacles

Wice Choice of Insert Pat-
terns (1 to 55 contacts)

Designed especially for mima-
turized Electronic Equipment

solution. Write for complete detailed
information. SCINTILLA DIVISION OF
BENDIX AVIATION CORP., SIDNEY, N. Y.

*REG. U.5. PAT, OFF.

Scintilla Division ?ﬂ/ﬂ./

SIDNEY, NEW YORK

For further data on advertised products use paae 55.
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PUBLISHER'S
VIEWPOINT

Engineering Articles

It is naturally the objective of every
publisher to satisfy the interests of
the readers of his publication and to
strive for perfection in the matter of
publishing top quality material and
it is only through the expression
of opinion on the part of readers that
editors and publishers can gage
whether or not they are producing a
package that is fulfilling the require-
ments of their readers.

Observing the foregoing, and in the
matter of publishing engineering
articles, we have been gratified re-
cently to learn that ELECTRONICS AND
COMMUNICATIONS magazine has been
selected as one of those publications
to be listed in the International Index
of Electronic Sources as carrying one
of the world’s top electronic engineer-
ing articles during the month of Feb-
ruary. We mention this fact with what
we hope will be accepted as an excus-
able sense of pride and in order that
our readers and advertisers may share
with us the satisfying knowledge of
our modest distinction in the field of
publishing engineering articles.

The author of the article which has
gained this distinction for us is Mr.
Frank H. Edwards, of the United-Carr
Fastener Company of Canada Limited,
and the title of Mr. Edward’s article
was “The Quality Control Of Printed
Circuit Board Manufacturing” which
appeared in the February 1957 issue
of ELECTRONICS AND COMMUNICATIONS
magazine.

Canadian IRE Convention

As publishers of ELECTRONICS AND
COMMUNICATIONS magazine we believe
that we have occupied one of the best
vantage points during the past five
years to watch and study the growth
of the Canadian electronics industry.
In the five years that we have been
associated with this industry it has
been our business to chronicle the
events, both large and small, that
have comprised the phenomenal ex-
pansion of the Canadian electronics
industry in its many and varied forms.
We have watched it develop to the
point where it has achieved inter-
national recognition and we have
watched the Canadian electronics in-
dustry stage its first Convention and
Exposition in 1956, an event which,
perhaps more than any other, has
emphasized the significant part that
this industry plays in the industrial
economy of the country. It is now
but a few short weeks before the
second Canadian IRE Convention and
Exposition will be held in Toronto,
an event which, if we are any judge
of the tempo of the industry, will
once again command broad recogni-
tion for the industry both at home and
from abroad.

-/ EEcTRONES
COMMUNIGATIONS

July 1957 Vol. 5, No. 7
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MORE THAN A RECEIVER
its a REVOLUTION!

If you use H.F.
communications
equipment, the
RACAL type
RA. 17C

will interest you.

Low Frequency
Adapter type RA. 37
extends tuning range
to 12.5 KC/s.

o i gl
CHECK THESE “

SENSATIONAL FEATURES

e 0.5 to 30 MC/s in 30 bands
® Electronic band switching eliminates contacts
® 60" film scale gives 200 cps tuning accuracy P i~
® Overall stability after warm up within 200 cps ""\\q
® Extreme sensivity: 3 uv for 20 db S/N ratio aﬂ "
(30% modulation) 4 Sting, €l
o Extremely low re-radiatien <
® Negligible spurious responses
® Mechanical simplicity — no complex gear trains
@ Cast chassis gives excepfional rigidity USERS INCLUDE
® Excellent cross modulation characteristics . 2:,’;::“2:";?;'; N".vy
® Unique design insures minimum and simple maintenance : 32«'2.1:5‘22222?:#'50535“
® Signal meter and sensitivity check e Department of Transport

P.0. BOX 51, STITTSVILLE,

ASTRONICS EiShlihi LT

ELECTRONIC TEL. HAZELDEAN 56

M ETWTE D EQUIPMENT (T.C. OTTAWA)
TORONTO OFFICE
21 BENLEIGH DRIVE

TEL. AXMINSTER 3-7806

For further data on advertised products use page 55.



This special test equipment a high-power
simulator — can operate at peak powers as
high as 10 megawatts, using a single S00 kw
magnetron as a power source. This equipment
was jointly evolved by Bomac, Bendix Radio,
and Rome Air Development Center.

10,000,000 WATTS OF PACKAGED POWER!

This young Bomac engineer has 10,000,000 watts of power at his fingertips.

Here is an immense new range of power, harnessed for testing Bomac prodacis — power for measuring
the life of gas-switching tubes, for assessing tube leakage and temperature rise, for determining high power
characteristics of pressurizing windows — power with a viial purpose:

Better microwave tubes, higher power capacities today . . . sti/l better tubes, s/l higher power capacities tomorrowr.

Write for Bomac's G-page, file-size foldcr con- &W LABORATORIES, INC..
laining deltails and specifications on more than Dept. EC-7, Beverly, Mass.
900 different microwave tubes and components.

Offices in majar cities: — Chicago « Kansas City « Las Angeles ¢ Dallas
Seattle |./» “San Francisco ' |«  Toronto Export: Maurice {. Parisier, 1860 Broadway, N. Y. C.

* Dayton « Washington




14

ELECTRONICS &
COMMUNICATIONS

VOLUME 5, NUMBER 7 .

Attendance Makes The Show. ..

JULY, 1957

held in Toronto, October 1 6, 17 and 18, are now well in hand and if bookings
for exhibit space may be used as an advance measure of success of the
occasion, then there is little doubt that the affair will exceed the expectations

of all concerned.

In the field of engineering 116 papers will be presented at 25 technical
sessions. The papers will cover a wide field of research and development in
electronics and communications and will bring to the fore the latest Canadian

achievements in these sciences.

electronics and communications industries may be used, should assure that
adequate representation from their firms be in attendance at the exhibition.

According to convention officials it is anticipated that attendance at this
year’s convention will top last year’s mark of 10,038 and we have little doubt

that this expectation will be realized.

In this respect we quote from our editorial of March, 1957 in which we

prophesied as follows:

* “Last year more than 1 0,000 persons attended and although it means
suspending ourselves on a limb of prediction we believe it reasonable to assume
that the 1957 show will attract in the neighborhood of 15,000 to 20,000 visitors.

“This prediction is based on the assumption that additional thousands of
visitors will be attracted to the convention through the widespread and

We have already predicted editorially that exhibit space would be at a
premium well before the show date, a prediction which, with only nine booths
available at the time of writing, substantiates our opinion that attendance-wise
this year’s Canadian IRE Convention and Exhibition will certainly leave

nothing to be desired.



How to be a magnetic tape recording expert

Introducing a useful new brochure on tape in instrumentation

Tape is the stuff of which memories are made
— the versatile data memories for a jet propelled
age of electronic miracles. If you are one who
keeps up with times and techniques, it is a field
well worth knowing. This new brochure gives a
wide-angle view of the whole subject.

e, A

iy e

Typical pages

What kinds of applications do you think of
when magnetic tape recording is mentioned?
Sound recording, of course, and telemetering, if
you are in that business. But what about simulat-
ing a rough road to test truck axles, controlling a
milling machine to cut an aircraft wing section
out of a solid billet, monitoring for a sudden oc-
currence that may happen only once in a year or
two, recording data that can be reduced to graphs
and tabulations without ever being touched by

Ampex International Division

human hands? These and many more are de-
scribed.

How significant is the fact that magnetic tape
recording reproduces data in the same electrical
form in which it was recorded ? Enormously im-
portant, when you realize all the things the repro-
duced data can do that couldn’t be done with the
original signals or with the common forms of vis-
ual recording. For example the data can be slowed
down to look at fast transients. It can be speeded
up for wave analysis. It can be read out in any
form. A tabular comparison between original sig-
nals and taped signals gives the full story. And a
step-by-step pictorial demonstration of magnetic
tape recording and reproduction puts the electri-
cal-data idea into tangible, easily visualized form.

What does the data on magnetic tape look
like? You can’t see it, but the brochure will give
you an idea of what it would be like if you could.
And incidentally this may help to clarify the dif-
ferences between various magnetic-tape-record-
ing techniques.

Do vou talk in tape’s language? When is a
tape recorder not a recorder? What is the differ-
ence between a channel and a track? What is a
servo speed control? A much needed glossary
gives the consensus of our views on terms.

For whom did we write this booklet . . . the
expert, or the man for whom the whole subject is
new? Both. It is written and illustrated so that
any engineer or technically trained person can
readily grasp the concepts and gain a broad un-
derstanding of the subject. If vou are one of those
who has already worked extensively with tape,
vou will find some new twists in the way the sub-
ject is explained, and perhaps ideas on new areas
vou hadn’t explored. And incidentally, a copy of
this brochure in some handy file will give you a
good start in indoctrinating that new man in the
department.

For your copy, write
us today on your com-
pany’sletierhead. Ad-
dress your request to
Department

MAGNETIC TAFPR INBTRUMENTATION

AMPEX

AMERICAN
CORPORATION

Home Office: 934 Charter Street

Redwood City, California, U.S.A. FIRST IN MAGNETIC TAPE INSTRUMENTATION

70 Grenville Street * Toronto, Ontario
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INSTRUMENTATION

SPECIFICATIONS

INSTRUMENTATION CAMERA
TYPE 1232 Mk?

Size:
Weight:
Power:

Lens:

Magazine:

Picture Formats:
Exposure:

Interval Time:

7V:% x 578" x 614"

13Y; Ibs.

28 volts DC; constant de-
mand, .4 amperesinternut-
tent up to 1.8 amperns. The
Type 7232 DC power supply.
vhich operates from 110v 60
cps. is available to power the
camera

28mm Augenieux £3.5, or to
customer specification

100 ft. 35mm standard
sprocketed film, Ne. D day-
light loading speot. 400 ft.
magazine available on
special order

18x25, 25x25 or 25x3€& mm.
1/100 second, or lorger with
intervalometer contro

3 cycles per second
maximym

CAMERA

to Film Recording

HERE is the perfect answer
10 the problems of film recording.
The Mark 7 Instrumentation Camera
is completely flexible through the
entire ficld of instrumentation and
aerial survey positioning photography.
The shutter is a focal plane type. the basic
exposure speed of which is 1/100 sccond.
The camera may be cycled
from 3 frames per second to any desired
Jonger interval. Interchangeable apertures
permit photographs of 18x25, 25x25
or 25x36 mm. A high degree of accuracy is
achieved in respect to lens alignment. focusing
and format positioning. Main
components designed on the “module™
system make conversion from onc camera type
1o another relatively simple should
customer requircments change. Write for
literature and quotations.

Canadian Applied Research Limited

{formerly PSC Applied Research Limited)
1500 O'CONNOR DRIVE
TORONTO 16, ONTARIO, CANADA
PLYMOUTH 5-3371

A. V. ROE CANADA LIMITED & HAWKER SIDDELEY GROUP

For further dats on advertised products use page 55.
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% During his address before the World Trade Con-
fercnce of the Canadian Manufacturers Association
in June, George L. Wilcox, president of Canadian
Westinghouse Company Limited, described the United
States as the largest exporter of goods and services
in the world today, with an export value of $19 billion
in 1956. Second in position is Great Britain, with
annual exports of $9.2 billion. The Federal Republic
of Germany runs third with a 1956 value of ncarly
$7.3 billion. Canada ranks fourth with 1956 exports
of $6.4 billion. Mr. Wilcox pointed out, however,
that Canada far outranks all other major exporters
on a per capita basis and leads all other major world
trade nations in percentage of Gross National Product
marketed abroad.

% John F. Rider Publisher, Inc. of New York City
has published the third supplement to the Receiving
Tube Substitution Guidebook by H. A. Middleton,
containing over 200 European to American tube sub-
stitutions and more than 230 American to European
tube substitutions. Instructions for necessary wiring
changes are included, making the book invaluable
to service technicians working on imported radio re-
ceivers. Another service aid is the provision for 830
receiving tube and over 200 picture tube substitutions.

% An industrial report emanating fromm France on
the subject of automation — its development, appli-
cations and effects — points out some salient facts
about our industrial civilization. In 50 vyears, the
average work week has been cut from 72 hours to
47 hours; the demands made on workers have been
reduced by 50 per cent to 80 per cent, depending
on the profession; minimum working age has risen
from 13 to 17; and many products which were
formerly considered luxury items are now in current
use universally. Each day new activities come into
being to absorb the personnel who have been replaced
by automation.
% The Board of Directors of RETMA in the United
States has recommended changing the name of that
body to Electronic Industries Association, and the
membership will shortly be voting on the question.
This recommendation was made by the Directors of
RETMA with a view to simplifying the title and by
reason of the ever widening interests of the members
of the organization.

% * ®
% It is reported that Japan is forging ahead in
the rate of growth of its manufacturing industries
and exports. With the aid of technological assistance
from other countries, Japanese industry can now
manufacture practically everything up to interna.
tional standards. In the chemical field, Japan makes
the purest titanium metal in the world, and the most
refined silicon known commercially. Japan has 700,-
000 television scts, 22 million radios and 3 million
telephones.
# * ®
% The recently published 1957 edition of The
Isotope Index, a 100-page volume which collects data
on all of the commercially available isotopes from
suppliers all over the world, reports that the supply
of isotope labelled compounds has increased 30 per
cent during the last year. Widely used in industry,
research, agriculture, and medicine, isotopes and
isotope labelled compounds are now available from
53 suppliers chiefly in the United States, Canada,
and Great Britain.

SLECTRONICS & COMMUNICATIONS. JULy. 1957

* Whereas 2,394,264 television sets were produced
and 2,036,808 scts were sold in the United States in
the first four months of 1956, the records show that
sales exceeded production of individual sets in the
same period of 1957, sales being 2,020,876 sets and
production being 1,835,975 sets. Sales of radios
(apart from automnobile sets) were up 19 per cent in
the United States in the first four months of 1957
compared to the corresponding period in 1956.

% At the 13th annual National Electronics Con-
ference to be held in Chicago October 7-9 more than
90 papers, including a number of tuterial discussions
aimed at stimulating cross-fertilization of ideas in
related scientific fields, will be presented. The tutorial
papers will cover new techniques that affect the
electronics industry, engimeering to improve elec-
tronic aids to the medical profession, radio astronomy,
and geophysics. More than 80 technical papers will
be devoted to the latest developments in transistor
and computer research, electronic components relia-
bility in extreme environments, and other areas of
research. Attendance at the conference is expected
to reach 10,000 persons.
# * *
% Canadian Westinghouse Company Limited is
reported to have spent half a million dollars on
developing “Scatter” equipment, which is the only
Canadian-developed equipment of this character.
Three papers on the subject will be presented at the
IRE Convention in Toronto in Ocober next and
these will cover design, exciter design and test
facilities.
E E3 E]

% Engineers attending 2 meeting in San Francisco
in June of The American Society of Mechanical
Engineers were told that preliminary operation of
America’s first full-size atomic plant at Shippingport
Atomic Power Station near Pittsburgh is procceding
satisfactorily. It is expected that the plant will begin
producing usable power later this year.

% Gulton Industries, Inc. through its subsidiary,
the Glenco Corporation, has develaped a new line
of high temperature, glass-coated ceramic capacitors
which allow components to operate in temperature
environments up to 350°F. Dr. Leslie K. Gulton,
president of Gulton Industries, Inc., claims that these
new glass-coated capacitors have been found to pro-
vide greater moisture resistance, increased reliability
of operation and better corona suppression.

= # *
% Retail sales of high fidelity components and tape
recorders used in home systems were estimated at
approximately $160 million for the year 1956 —
almost one-third as much again as in 1955 —
according to figures compiled by the Institute of High
Fidelity Manufacturers, Inc. in the United States.
A survey was conducted among 13B manufacturers,
two-thirds of whom were institute members.

*k e £
% TV fans in Regina, Saskatchewan, have recently
been able to see programs relayed from Winnipeg by
reason of the Saskatchewan Government Telephones’
eastern section of the microwave network linking
Regina to Winnipeg anc the Eastern Canada network
going into operation. Saskatoon viewers will shortly
have a similar privilege as work on the system
proceeds westward across the province.

(Continued Overpage)
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* A US. Army official in Washington recently
described new army developments utilizing electronics
including a “side-looking radar” which, when flown
parallel to the front lines, takes pictures in enemy
territory. Other developments include a long-range
radio system offering splendid surveillance techniques
and little susceptibility to enemy interference, and an
electronic data processing system which will collate
and reveal essential information on home and enemy

forces.
* Ed X

% The market for transistors continues to expand.
The latest prediction is that the production of
transistors will increase from an estimated 26 million
units in 1957 to an anticipated 125 million units

in 1959.
*

% The Naval Research Laboratory of the United
States has developed a television screen which will
allow viewing in broad daylight with excellent results.
Phosphor is deposited on the face of the tube in the
form of transparent films into which sunlight pene-
trates and is lost in the darkened tube interior so that
contrast is maintained even when the sunlight shines
directly on to the tube. It is felt that the screen may
provide a new and simplified approach to color
television, and may lead to the development of three-
dimensional television viewing.

# * 5

% At the recent annual shareholders’ meeting of
the Dominion Electrohome Industries Limited, Carl
Pollock, president, announced that sales were up to
an all-time high of $13'5 million in fields of activities
where national sales statistics indicated an overall
drop in volume. Profits for the year 1956, amounting
to $313.000, were second only to 1955’s record.

% P

% The sixth annual Industrial Electronics Sympo-
sium will be held in Chicago on September 24 and
25, 1957. Major subjects to be considered will be
development of transducers and other elements of
industrial electronics systems, and integrated systems
for industrial electronic control.

A* £ 3 Ed

% Eitel-McCullough, Inc. of San Bruno, California,
reports a sales increase of 55 per cent in 1956, The
heavy sales increase was due largely to the production
and sales realization of new developments of the past
few years.

FY 5 %

% In writing on the 1957 Electronic Parts Distribu-
tors’ Show held in Chicago during May, Kenneth C.
Prince, general manager and legal counsel for the
Electronic Industry Show Corporation, said: *“The
electronics industry has grown so big and has
branched out in so many directions that the average
distributor may not find it possible to carry a repre-
sentative stock of all the items needed to supply the
varying customers such as radio-television servicemen,
schools and industrial establishments, and high fidelity
and sound business . . . The answer, and the key to
future success, is specialization. The distributor, alert
to the changing times, can grow with the industry
by revamping his operation to offer a specialized
service, within one of its varied fields, that cannot be
found anywhere else.”

% Investors on Wall Street have been advised that
the electronics industry as a whole probably will have
a good year in 1957, although the outlook for TV
set production is not promising despite the growth
of portable TV sets. Earnings on commercial elec-
tronic products “should at least hold their own in
1957 and perhaps advance sharply again by 1958”
is the prediction of a firm of management and
economic consultants on New York’s famous Wall
Street.

* A major step forward in facsimile development
has been accomplished by the Meteorological Branch
of the Department of Transport by increasing the
speed with which weather maps can be transmitted
over telegraph and radio circuits. The speed of the
facsimile equipment in some sixty meteorological
centres has been increased from 60 revolutions per
minute to 120 RPM enabling the transmission time
for weather maps to be cut in half. Simultaneously
the Meteorological Branch teletype circuits and equip-
ments have been successfully converted from a speed
of 60 words per minute to 75 per minute. It is inter-
esting to note that the method of increasing the speed
of facsimile transmission in Canada is being studied
by other countries.

* =, "

% The Royal Canadian Navy’s aircraft carrier
HMCS Bonaventure, although built in Northern
Ireland, has been equipped to a large extent with
material and equipment of Canadian manufacture,
including some $3 million worth of electrical and
electronic equipment. The cost of radar units, ordered
in Canada, was more than $2 million, and orders for
radio transmitters and receivers, together with many
other items of radio equipment, were placed with
Canadian firms.

) % 3

% The Canadian Labour Congress, through its
research director, Dr. Eugene Forsey, suggests that
automation may bring higher living standards to
Canadians, but it calls for combined action by gov-
érnments, management and unions to regulate and
control the situation.

% J. Herbert Smith, vice-president, Canadian Gen-
eral Electric Co. Ltd., Toronto, emphasized recently
that Canadians “will see an acceleration in the present
trend to automation in industry, and the years im-
mediately ahead will produce a greater rate of inno-
vation than has been experienced by the industry
to date”” Referring to the technical requirements
of the industry, Mr. Smith stated that only by an
“evolution of existing products and the development
of new products,” will it be possible for the electrical
‘“utility industry to handle the anticipated growth
in power consumption.”

# *

% Cable containing 227,272 miles of wire — almost
enough to reach the moon — 750,000 feet of under-
ground conduit . . . 15,000,000 feet of duplex. These
are only some of the $25,000,000 worth of materials
the B.C. Telephone Company is ordering this year
to carry out the $40,000,000 expenditure planned
for 1957. This is the first phase of a three-year
construction program in which a record $150,000,000
will be spent for expansion.
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TO KEEP A COMPLETE LINE OF PLOTTING

AND RECORDING EQUIPMENT FROM EAI

| With recent advances in simulating and computing techniques, the demand 1s

greater than cver for the high speed, precise recording of output data

That 1s the reason why Elcctronte Associates, Inc , as part of its program of
leadership, offers a complete line of plotting and recording equipment from

mulciple channel strip chart recorders to analog or digital X-Y plotting of 1 or
more pairs of variables

In addition to this high speed, PACE Plotting and Recording Equipment assures
you of an accuracy and reliability that has carned it the title of the “'royal

family of recording equipment”’

ol S e—

For a demonstration or for rental of time, contact our Computation Centers

There's a Center serving Eastern Industry 1n Princeton, N. J.—one serving
Western Industry in Los Angeles, Calif —one serving European Industry in

Brussels, Belgium. Pleasc address all inquirics to. Electronic Associates, Inc.,
Dept. EC.7, Long Branch, N.J.

ELECTRONIC
ASSOCIATES

PlA|C

[ ‘ . e SETS THE

LONG BRANCH, NEW JERSEY

raccinion | anaree [ commring

Variolette: Mod:l 20SN—
for use when recoid must be
viewedfromremotelocation.

A== u.)

Six Channel Recorder.
Model 1902 A—a strip chart
recorder with push-button
controls.

Variplotter Model 205 K &

I Variplotter Mcdel 1100D—
L*—established leaders in

versatile tab'e-top X-Y Re-
corder.

large scale.

recording.

*Variplotters: When equipped with a special function generator unit. all Variplotters will produce
non-linear functions of one or more variables. Other accessories available. Information on request.

high-accuracy

ELECTReNICS & COMMUNICATIONS, JULy, 1957

For further data on advertised produgts use page 35.
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Complementary Events

Mr. E. 1. Tolstikov of the USSR will talk at a world
gathering of scientists in Toronto on the subject of Arctic
and Antarctic investigations of the IGY (International
Geophysical Year). His illustrated address will be given at
the XI General Assembly of the International Union of
Geodesy and Geophysics (IUGG) which meets in Toronto,
September 3-14, 1957. Mr. Tolstikov is deputy head of the
Russian Central Department for the Arctic Seaway by which
ships pass north of Siberia from European Russia to the
Bering Sea and Pacific Ocean.

Another feature lecture at the Assembly will be given by
Dr. Lloyd V. Berkner, an American who is president of the
International Council of Scientific Unions, the central world
organization which sponsors the IGY. Dr. Berkner will describe
the IGY rocket and satellite programs. Both these addresses
will be open to the public. Other papers and discussions are on
research which is of importance to such fields as aviation,
exploration for oils and minerals, navigation, weather fore-
casting and radio communications.

The X1 General Assembly of the IUGG will bring to
Toronto about 1500 scientists from 45 countries in order to
discuss the IGY, the vast 18-month project being undertaken
by many nations to investigate the earth’s natural phenomena.

At its September congress, the IUGG, which is one of the
large international organizations sponsoring the IGY, will
exchange latest information about the earth. A few of the
subjects to be discussed are the earth’s interior, its “polar
wandering”, its probable age, and its “water balance”.

The earth’s interior is investigated by studying shockwaves
from earthquakes. These waves travel through the earth and
like x-rays reveal facts about the liquid core, the intermediate
layer of heavy rock, and the thin outer crust of surface rocks.

Another special study, that of rock magnetism, may hold
the secret of the much debated problem of whether the
continents have always been fixed or whether they have drifted
slowly apart. One widely-held view is that, although the
continents have remained in the same position relative to each
other without any drifting, the earth’s axis may have moved
relative to the continents. If the north and south poles have
*wandered” in this way, it would explain why the arctic and
antarctic regions were once temperate or tropical and why
there were once ice sheets in regions now warm.

Recent discoveries in dating rocks have been made from
radio-active elements found in the rocks. During the past two
years this technique has established the age of the earth to
be about 4!, thousand million years.

The “water balance” is the natural equilibrium which
restores to the air over the oceans the millions of tons of water
which every day are carried inland to fall as rain over the
continents. When the water balance is disturbed, unusual
drought or floods may result.

Geophysics is the study of the whole earth. Its investigations
include the solid earth, with its mineral wealth and fuel
resources, its earthquakes and volcanoes. They also include
the agencies which modify the earth — the oceans, the air,
and the upper atmosphere.

The oceans and the air distribute the sun’s heat from
equatorial to frigid zones; they provide the rain clouds which
moderate and refresh our climates, and protect us from
intolerable extremes of heat and cold, The upper atmosphere

A commentary on affairs
pertinent to the electronics
and communications industries.

shields us from intense radiation of ultra violet light and
cosmic rays.

The stability of the whole earth is vital to us, and knowledge
of its forces is of great importance. For this reason much
interest is being shown in the world’s largest gathering of
geophysics in Toronto this year.

It is, we believe, significant to point out that much of the
research into the nature of the earth is carried out with the
assistance of electronic equipment, a variety and abundance of
which will be exhibited at the second annual Canadian IRE
Convention and Exposition which will be held the month
following the world-wide gathering of scientists in Toronto.
It is, therefore, rcasonable to assume that the proximity of
these two scientific events will complement each other in the
matter of arousing public and professional interest in each
other and it is genuinely believed that the XI General
Assembly Toronto meeting of the International Union of
Geodesy and Geophysics, scheduled as it is just a few weeks
previous to the Canadian IRE Convention and Exposition
will lend considerable impetus to the attendance at the latter
event,

Does The Civil Servant Think Otherwise?

“Any industrialist could take the Federal payroll, cut it by
20 per cent and increase the efficiency of Government operations
by anywhere from 30 to 40 per cent,” says H. A. Toulmin, Jr.,
Board Chairman of The Commonwealth Engineering Company,
in the May issue of COMPETITION, a monthly publication of
the Dayton, Ohio, research organization.

“All of us hear a good deal about the inability to cut
taxes, but no one goes to the core of the problem. That core is
our excessive number of civil servants. They outdo even the
most inept business organization in their ability to complicate
the simplest matter and to hire the largest number of people
to do the fewest things.”

A chart accompanying the article stresses Mr. Toulmin’s
remarks by indicating that since 1951, the Federal payroll
for civilians alone has exceeded the total Federal budget for
all government operations in 1940 or 1941 !

Colonel Toulmin, whose connection with the military
includes both World Wars, was Assistant Chief, U.S. Ariny
Transportation Corps; and Staff Officer in Charge Atlantic
and Pacific Overseas Commands, U.S. Air Force, during
World War II. He cites specific examples out of his experience
during the latter to show that war production was increased
as much as 3600 per cent in one instance by reducing operating
personnel to more workable and more efficient proportions.

Pointing out that the game of the civil servant is to acquire
as many subordinates as possible, whether he needs them or
not, because his pay depends upon how many people report
to him, Toulmin insists that this situation could be improved
virtually over-night, and both budget and taxes reduced by
the stroke of a pen. “How? By a Presidential order to the
effect that a civil service rating did not depend upon the
number of people under a given person,” he says.

“Our Armed Forces have already made great headway in
drastically cutting their manpower by intensive mechanization
of many operations,” Toulmin points out. “Why cannot civilian
Government departments make the same effort to cut their
clerical forces in view of the availability today of so many
electrical and electronic devices for mechanizing office
operations?”’
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for quick positive
coniections

—Banana jacks and plugs on
test leads are best. Alligator clips
are provided to slip on test prods
for extra convenience.

for convenience

advanced engineering in reading

—Molded mounting for resistors
and shunts allow direct connections
without cabling. No chance for
shotts. Longer life and easy-to-
replace resistors in their marked
positions.

— Available as an extra (only
50c), this special stand tilts
meter at best angle for

easy reading

TRIPLETT ELECTRICAL INSTRUMENT CO.
Bluffton, Ohio
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Satellite Tracking

Antenna Requirements For Tracking Project Vanguard

ROJECT VANGUARD and the

International Geophysical Year of
which it is a part has created a tremen-
dous amount of interest, appealing to
the imagination of scientific and non-
scientific people alike. It has been
justifiably stated that this is the first
major step in space travel. Where will
it lead? How far will we go? What are
the immediate benefits? How can we
be a part of this program? Answers to
all of these questions except the last,
are purely speculative, but it is pos-
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sible to help you become an active
participant.

Early in 1956 TACO was called upon
by the Naval Research Laboratory to
help in the development of satellite
tracking antennas for the Minitrack
system. Later in the same year a
production contract was awarded for
the tracking antennas used in the
Minitrack system. Reference 1.

With this background in tracking
antennas, a selection of antenna sys-
tems which can be used for tracking
the earth satellite on an individual-
or group-basis in accordance with the
simplified “Mark II Minitrack” which
has been proposed by the Naval
Research Laboratory, Reference 2, 3,
4, 5 is available. The Mark II Minitrack
system (Figure 1) is based on the
interferometer principle which is well
known to radio astronomers and
students of optics. Not only can the

system, once set up, be used for track-
ing the satellite, it can also be used
for radio astronomy study. Reference 6.

Data acquired on the satellite track-
ing will be of great value to the
participants and also to the overall
program when forwarded to the Van-
guard Control Center at the Naval
Research Laboratory. It will be pos-
sible to resolve any ambiguities which
may be present in the simplified
system by coordinating data through
this Control Center and the associated
Vanguard Computing Center.

The basic arrangement of the Mark II
Minitrack system will consist of two
antenna arrays operating at 108.0 MC
on an East-West base line spaced 500
to 1000 feet apart. The site should be
fairly level and the antenna arrays be
adjusted in the horizontal plane to
within one half inch of each other.
They must also be in perfect align-
ment on the East-West axis. In general
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® G.979 Antenna. This is the array (Fig. 4) in the prime Mark I Minitrack s
Manufactured by TACO, there will be eight of these arrays per tracking system.
three.element yagis (Fig. 5) on individual forty inch by eighty inch aluminum screens.
with interconnecting harness, terminating in a single 52 ohm type N Connector. i

]
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ystem operated under direction of the Naval Research Laboratory.
See Reference 1.
The eight antennas comprising the array are fun.nlhed camplete

C.995. This consists of an array of eight

rigid aluminum framework. It has a wide North.South beamwidth enabling it to track the satellite as it passes either north or south of the station. For
applications at the edge of or outside of the 36° North/South belt, this antenna may easily be mounted at an angle in the direction of anticipated

orbital paths. C.996. This consists of an array of four three element yagis on individual forty inch by eighty
general chrracteristics as C.995 except for lower gain and wider beamwidth in the

except only four antennas are used in the array.

the number of maxima and minima
per unit of time in the interference
pattern and thus the accuracy of the
system can be improved by increasing
the antenna base line.

For more resolving power in deter-
mining the center of the interference
pattern and thus the time of satellite
zenith the total number of maxima
and minima should be kept as small
as possible, (approximately 10). This
may be accomplished by decreasing
the antenna beamwidth in the East-
West direction (increasing antenna
gain). This requirement is also com-
patible with the additional trans-
mission line loss that must be
overcome by virtue of the longer base
line.

The satellite will be travelling a
path from West to East and is ex-
pected to be confined to within the
36° North/South latitudes. This means
that the antenna pattern should be
relatively narrow in the East-West
direction with a much broader pattern
allowable and desirable in the North-
South direction. As a matter of fact
for people located between the 36°
latitudes, the wide North-South pattern

It has the same

East.-West axis.

is highly desirable since in this case
tracking data can be obtained when
a satellite is on either side of the
array. People located outside this
range of latitudes, will find it advan-
tageous and practical to tilt the
antenna axis in a direction toward
this band of latitudes.

Additional resolution is attained
with a more elaborate system employ-
ing antenna arrays located on a second
base line oriented along a line 45° to
the East-West base line as shown in
Figure 2. With this system it may
therefore be possible to acquire more
information regarding the orbital
paths.

The transmission line associated
with the base line system must be
stable in phase. The amount of loss
tolerable in this line is a function of
a number of things such as antenna
gain, signal-to-noise ratio requirement,
predetection bandwidth, ete. The
desirable cable should have high phase
stability and low loss such as an air
dielectric or some of the reliable semi-
air dielectric cables. In certain applica-
tions a solid dielectric cable can be
used depending on the antenna and/or

Lenyrt udindl weres
Mt o metal! fume

Fie 6 -

C998 Antenna

998 Dipose
Letnents

inch aluminum screen same as C-99%

receiver characteristics. Another type
of cable which has been suggested is
the open wire line. The loss charac-
teristics of this line are very attractive
provided care in installation is used
to insure phase stability. In the open
wire line system either of two hybrid
junctions can be effectively used as
shown in Figure 3. In both instances,
“J” baluns can be used both at the
antenna output and the receiver input.

To get the proper gain, it is neces-
sary to use an array of interconnected
antennas. The individual antennas
must be carefully designed for maxi-
mum uniformity, low VSWR, high
gain and proper impedance. These
specially designed antennas must in
turn be interconnected by suitable
harnesses specially matched to insure
that they are all of the same electrical
length. It should be noted that rable
of identical physical lengths may have
different electrical lengths. Only in
this way can proper phase relationship
and accuracy be maintained.

In summary, the following factors
pertaining to the antennas are ex-
tremely important for an accurate

system.
(Turn to page 48)

(

Fie 7

® C.998. This is an antenna of the cylindrical di
with the simplified Mark II system. Reference 2
coaxial type cable and terminating in a 52 ohm type "N’ connector.

pole type (Fig. 6) utilizing a split-tube balun. It has been developed specifically for use in conjunction

he array consists of eight individual dipoles arranged colinearly above a screen, interconnected with

Because of its wide North/South pattern, this antenna is particularly advantageous

for use well within the 36° North,/South latitude belt. A rigid metal or wood frame for support of dipolel_ and ground screen must be constructed at the
observation site, and is not furnished. As shown in illustration, the screen must be drawn taut and maintained in proper relationship to the dipoles.
M heod

Full particulars are supplied with the antennas.

C-997. The array ahowx'nrinJFig. 7 consists of four ten element coaxial put yagi as fur

complete with phasing harnesses (mounting framework not included). nting of the
model especially desirable for location outside of the 36° North/South latitudes. Pivoting of the mounting support makes this design especially effective

in tilting the array to anticipate the n.
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lends itself to tilting of the array making this

ext pass of the satellite.
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® Dr. Martin Packard, left, director Varian Associates Instrument
Division Research, and Dr. Russell H. Varian, inventor of the
magnetometer booked for satellite flight, examine graphic tape
recording of instrument’s findings. Joyce McCabe examines
*hat” of a model satellite, an appendage which will carry the coil
or sensing element of the Varian magnetometer on its space trip.

TINY new moon, man-made and

earth launched, with expected
greatest visibility about an haur after
sunset and an hour before sumnrise
will soon be wheeling around the
earth once every 90 minutes accord-
ing te calculations of scientists en-
gaged in the U.S. Navy’s Project
Vanguard.

Varian Associkates, Palo Alto elec-
tronics firm, will participate in this
dramatic chapter in scientific progress
since their magnetometer, a device
which measures the earth’s magnetic
field, will be one of the instruments
carried in a 21% pound satellite
launched in the Vanguard program.
The *“artificial moon” is expected to
describe an elliptical orbit around the
earth fram 200 to conceivably 1500
miles out in space. It will circle the
earth 15 times each 24 hours, its path
crossing the United States in 10
minutes,

A Varian magnetometer in the satel-
lite will provide a time record of the
earth’s magnetic field above the ionos-
phere and is expected to answer many

important questions concerning mag-
netic disturbances which have a com-
mon origin with disturbances in vital
radioc communications. Commercially,
the Varian magnetometers are used
principally by geophysicists to help
locate oil and mineral deposits.
Already being used in high altitude
rockets for scientific research, Varian’s
protan free precession airborne mag-
netemeter was selected by the Naval
Research Laboratories for their Pro-
jeet Vanguard for its three primary
advantages in applications such as
installation in a rocket or satellite.
Insensitive to orientation, the Varian
magnetometer can be used in any posi-
tian; needs no calibration; and is the
only magnetometer able to transmit
its measurements in the form of pre-
cession frequency which can be mea-
sured and recorded on the ground.

The Varian magnetometer was in-
vented by Dr. Russell H. Varian and
constitutes a unique method of utiliz-
ing the gyromagnetic properties of the
nucleus of an atom. The device itself
is ingeniously simple consisting essen-

Contribution
To Project
Vanguard

tially of a coil of wire immersed in
a bottle of liquid containing hydrogen
atoms such as water, kerosene, gaso-
line or aleohol. A light hydrocarbon
with low freezing point will be used
for the satellite flight.

Since protons act as if they were
tiny spinning bar magnets, their funec-
tion can be compared to that of the
armature of an electric generator. As
they precess like gyroscopes about the
earth’s magnetic field, these protons
induce a current in the coil of wire
surrounding them just as the rotating
magnet or armature of the generator
induces a current in its coil. Actual
measurement of the magnetic field is
made by determining the frequency
of the current induced in the coil by
the spinning hydrogen nuclei. This
frequency is directly proportional to
the strength of the earth’s magnetic
field. The current induced in the
Varian magnetometer in the satellite
is expected to range in frequency be-
tween 800 to 2200 cycles while circl-
ing at varying heights above the
earth.

(Turn to page 26)

® Comparative size between a dime and Vardan
transistorized magnetometer amplifier for satellite.

® Coil dimensions for Varian satellite magnetometer.



Ultrasonic Technique

For Drilling Ceramic

Tube Spacers

unique ultrasonic technique for
drilling ceramic tube spacers has
just been developed. The new process
offers electronic manufacturers
broader freedom of design by making
possible, for the first time, volume
production of close-tolerance ceramic
parts with intricate configurations.
The C-Mar ultrasonic drilling pro-
cess employs an electro-mechanical
transducer that converts alternating
current into mechanical force to
vibrate the impact tool at 25,000 cycles
per second. Particles of abrasive, in-
troduced as a slurry between work
and tool face, are driven with tremen-
dous impact to reproduce an exact
counterpart of the tool face in the

workpiece. As a result, intricate
orifices, multiple arrangements of
holes and slots, and other complex
configurations are cut into the work-
piece in a single operation. Because
the work is not chipped, spun, stressed
or distorted, parts can be shaped to
close tolerances with high piece-to-
piece reproducibility.

A typical example of dramatic pro-
duct design improvement resulting
from the process is the case of a
leading manufacturer of ruggedized
tubes. Through the use of alundum
spacers developed and machined by
C-Mar, the company has reduced tube
noise and has tripled the life of its
tubes.

® Fig. 1. All slots and holes are cut simultaneously as
the tool drives abrasive into the ceramic spacer at the
ultrasonic rate of 25 kec.

® Fig. 2. Skilled operator at C-Mar Corp. machines
intricate configurations into alundum tube spacer disks.
While the operator’s right hand tunes the ultrasonic gen-
erator, his left hand controls tool feed into the work piece.
® Fig. 3. Life of this ruggedized tube is tripled by
replacing conventional mica spacers with ceramic spacer
disks. Aluminum oxide spacer at left was produced by
C-Mar Corp., specialists in developing and manufacturing
hard-to-machine ceramic components.

Fig. 1
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Formerly, the company used con-
ventional mica spacers in tubes for
radar, aircraft, guided missiles, sub-
marines, television, and other eritical
applications. In addition to the mica
spacers, ruggedized tubes contained
an alundum (aluminum oxide) splash
disk. These splash disks held up so
well that a study was made of the fea-
sibility of replacing the mica spacer
disks with alundum.

The melting point of alundum was
found to be 3750 F — far in excess of
the 1757 F melting point of mica. For
this reason, ceramic spacers would
allow higher internal tube tempera-
tures, more complete degassing, and
quieter, longer life. The problem was
to find a way to produce the disks, with
their intricate configurations of slots
and holes, at a reasonable cost Mold-
ing was attempted, but was too expen-
sive because of the high reject rate
resulting from the inability tc main-
tain close tolerances.

The tube manufacturer then em-
ployed the C-Mar contract ultrasonic
machining service. C-Mar originally
manufactured precision fluid flow
meters using a unique ultrasonic
method to machine clean, extremely
accurate orifices in glass tubing. The
service proved so successful that the

(Turn to page 48)
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CANADIAN - ENGINEERED elec-

tronies project recently made
public by the Canadian Westinghouse
Company, Hamilton, has produced a
significant forward stride in the world
of long-range communications. The
development is a versatile new system
of lomg-distance, multi-channel com-
munication that sends signals far
beyand the horizon by beaming them
off the lower atmosphere.

First Canadian venture into the
“scatter propagation” field of com-
munication, the new system can be
used for long-hop television, voice,
teletype, facsimile or data trans-
mission.

Company officials revealed conclu-
sive performance tests have been com-
pleted between the Hamilton, Ont,
electronics division and a portable
unit operating 130 miles away in the
vicinity of Kinmount. The erection of
saucer-shaped transmitting antennas

® Canadian Westinghouse electronics engineers
who worked on year-long project to develop new
communications system check positioning of trans-

mitting antenna.
130 miles away from Hamilton.

It is aimed at Kinmount, Ont.,
Tests were

carried out between Hamilton and Kinmount.

Scatter Propagation

The First System To Be Completely
Designed And Built In Canada

high atop the division building at
Hamilton and the appearance at Kin-
mount of the portable unit generated
wide speculation as to the purpose
of the equipment.

Electronies division manager W. J.
Cheesman said the development is
considered a vital new key for Cana-
dian northland communications. In
addition, he said, it will mean in-
creased efficiency and economy in
transmission across long spans of re-
mote territory throughout the world.

Result of a year-long concentrated
engineering program, the system is
the first to be completely developed,
designed and built in Canada.

Mr. Cheesman stated that long range
and transportability mark the new sys-
tem as ideal for use in rugged and
normally inaccessible regions. Micro-
wave radio now employed is limited
to line-of-sight transmission and costly
relay stations must be used to cover
appreciable distances. The new sys-
tem can provide reliable, many-
channel communication across 100-200
mile hops and requires no repeater
stations within the span.

Essence of the “scatter propagation”
technique is that when a very power-
ful radio beam is directed toward the
horizon, some of its power is scat-

tered to the earth, even hundreds of
miles distant. Signals reach around
the earth’s curvature to receiving sta-
tions in much the same manner that
the glow from oncoming headlights
is seen over a hill. Scientists, how-
ever, are not in complete accord as
to the cause of the phenomenon.

The technique has seen limited use
but high costs and cumbersome equip-
ment sharply restricted its practical
application in isolated northern re-
gions. The new Canadian-developed
system overcomes both these limiting
factors, according to Westinghouse
engineers.

Previous scatter equipment has re-
quired antennas as large as 60 feet in
diameter and weighing as much as
60,000 pounds. Typical antennas for
the new system are 18 feet in diameter
and may be as small as 12 feet. A
complete transmitter-receiver unit is
small and light enough to be heli-
copter-lifted.

The potential of this newest Cana-
dian communication achievement as
a tactical wartime device is estimated
as significant. Performance is im-
proved by fog and its sharp directive
qualities, because of extremely nar-
row-beam transmission, provide a high
degree of secrecy.

Contribution To

The United States Air Force pre-
sently has three Magnetic Observa-
tories on the ground equipped with
Varian magnetometers. These instru-
ments are recording important infor-
mation on the daily variations of the
earth’s magnetic field and in conjunc-
tion with the measurements obtained
from the satellite will provide a valu-
able tool for determining location and
strength of the currents responsible
for magnetic storms at the ground
level

Varian's airborne magnetometer has
already undergone one drastic size
reduetion from the original 150 pound
model to about 22 pounds for the
Aerobee Rocket tests where it is

PI’OjeCt Vanguard (Continued from page 24)

performing successfully in providing
magnetic data obtained in the upper
atmosphere.

The satellite installation of the
Varian magnetometer will weigh ap-
proximately three pounds exclusive of
the battery. It will consist of two
parts; the *“coil and sample,” or sens-
ing head, reduced to approximately
two pounds in weight and half the size
of the Aerobee magnetometer and the
minified, transistorized, electronic por-
tion designed to weigh about one
pound.

Several ground stations will receive
the telemetered data from the satel-
lite on magnetic tape and will later
use this information to give the mag-

netic field value at the position of
the satellite when it is interrogated.
The cycle of measurement from
ground signal to recording of the tele-
metered data will be four seconds of
each 90 minute cycle.

According to Dr. Martin E. Packard,
director of research for Varian Asso-
ciates’ Instrument Division, the re-
search group directly responsible for
this most recent achievement in the
magnetometer development includes:
T. L. Allen, engineer in charge of the
magnetometer group; Dolan Mansir,
engineer in charge of the satellite
magnetometer project; John Drake
and Kelsey Robinson. Dick Derus is
magnetometer applications engineer.
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The Technical Program of the Canadian IRE Con.
vention is without doubt one of the finest to be made
available to the Canadian engineering fraternity and
provides an opportunity for all engineers to acquaint
themselves with the latest developments in the science

of electronics.

The following program which outlines the 25 technical
sessions comprised of 116 papers to be presented at
this year’s Canadian IRE Convention is a program that
is worthy of the attention of every engineer,

Technical Program

WEDNESDAY AFTERNOON, OCT. 16

Electronics for Guided Missiles

Paper
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18

Electrical Power Supply Units for
Guided Missile Borne Electronic Equip-
ment.

D. B. Cannon, The De Havilland Aircraft
of Canada Ltd., Toronto.

Space Stabilization of Small Tracking
Systems for Missile Guidance.

Philip A. Lapp, The De Havilland Air-
Craft of Canada Ltd., Toronto.

A Simple C.R.T. Presentation for a
Flight Simulator.

A. B. Johnson, Canadair Ltd., Montreal.
The importance of Simulators in the
Design and Checkout of Guided Missiles.
John E. A. Martimer, Canadair Limited,
Montreal, P.Q.

A Rugged Telemetry System for Ballis-
tic Ranges.

David L. Duff, Canadian Westinghouse
Co. Ltd., Hamilton.

Television Receiver Techamiques

A Television Signal Strength Meter of
Novel Design.

S. J. Gabzdyl. Canadian Radio Manufac-
turing Co., Toronto.

A Television Pattern Generator.

A. B. Johnson, Canadair Ltd., Montreal,
P.Q.

Design Considerations for a 21" Color
TV Receiver,

W. Kurz, Canadian Radio Manufactur-
ing Co., Toronto.

The Application of 110 Degree Picture
Tubes.

S. F. Love,
‘T'oronto.
The Property of Television Sync Sep-
arator Without and With Interference
Pulses in the Composite Signal.

E. Luedicke, RCA Victor Co. Limited,
Montreal, P.Q.

Radio Valve Co. Limited,

Human Engineering

Information Rates on Keyboards. Part
A — Human Factors in the Design of
Keyboards.

M. Humphries and J. C
fence Research Medical
Toronto.

Information Rates on Keyboards. Part
B8 — Experiments With a Ten-Key Key-
board,

D. K. Ritchie,

Ogilvie, De-
Laboratories,

Ferrantl Electric Ltd.,
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120

27

26

36
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87

93
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49
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Toronto, and H. C. Ratz, formerly Fer

ranti Electric Ltd., now Fischer and
Porter, Toronto.

Transfer Function Models For Human
Operators.

J. M. Ham, University of Toronto, Tor
onto, Ont.

Changes in Parameters of an Equation
Representing Human Perceptual-Motor
Performance with Changes in Direction
of Movement of Controls.

A. H. Shephard, Dept. of Psychology.
University of Toronto, Toronto

High Frequency Components

Small Size Microwave Duplexers and
Filters for Airborne Equipment.

B. Vural and J. A. Snitke, Canadian
General Electric Co. Ltd., Toronto.
Some Considerations on the Develop-
ment and Design of Wide-Band Micro-
wave Mixers Using Microstrip-line
Components.

B. Vural and J. Cappon, Canadian
General Electric Co. Ltd., Toronto.
Microwave Modulator Using Polariza-
tion Rotation.

J. E. Bryden, Canadian Marconi Co,
Montreal, P.Q.

video Ferrite Delay Line — Ferrite
Phase Modulator.

J. MacHill, General Electric Company,
Auburn, N.Y.

Graphical Method of Calculating Cas-
caded Microwave Networks.

C. Adkar, Aircraft Div., Canadair Ltd.,
Montreal, P.Q.

Propagation

Investigation of Horizontal Drifts in the
E-Region of the lonosphere in Relation
to Random Fading of Radio Waves.

B. Ramachandra Rao, Ionosphere Re-
search Laboratories, Andhra University.
India, and, M. Spriramo Rao, National
Research Council, Ottawa.

Effect on Short Wave Propagation of
the Nature of Reflecting Ground.

M. P. Bachynski, RCA Victor Company
Ltd., Montreal, P.Q.

Diffraction of Short Em Waves by
Natural Obstacles with Smooth Crests.
H. E. J. Neugebauer — and M. P
Bachynski, RCA Victor Co. Limited,
Montreal, P.Q.

Path-Loss Testing of the Trans-Canada
TD-2 Route.

W. Von Hagen, A, N. MacDiarmid and

anadian IRE Convention, Oct. 16th to 18th, 1957

.. V. Goldenberg, The Bell Telephone
Co. of Canada, Montreal, P.G
Measurement and Shielding cf Electro-
magnetic Fields.

J. Miedzinski, Department ot National
Defense, Ottawa, formerly, British Elec-
trical and Allied Industries Research
Association (ERA).

13

-

THURSDAY MORNING, OCTOBER 17

Canada’s Part in the International
Geophysical Year (IGY)

124 The International Geophysical Year.
Frank T. Davies, Defense Research
Board, Ottawa.

112 The IGY Auroral Program in Canada.
Peter M. Millman, Nationa! Research
Council, Ottawa.

111 The Canadian lonospheric Physics Pro-
gram for the IGY.

P. A. Forsyth, Defense Research Board,
Ottawa.

125 The IGY Radio Astronomy Program in
Canada.

D. A. MacRae, Dept. of Astronomy,
University of Toronto, Toronto.

Computers and Data Processing

39 An Analog Memory.

Walter S. Kozak, Canadiin Westing-
house Co. Ltd., Hamilton.

45 New Components of Datatron System:

Cardatron and Datafile and Their

Applications.

George Glinski, Burroughs Adding

Machine of Canada Ltd., Cttawa

Altrec.

S. Gould, Canadian Marconi Company.

Montreal, P.Q.

55 A Hysteresigraph for Test:ng Magnetic
Materials Using Analog Computer Tech-
niques.

G. A. Charasz and T. J. F. Pavlasek,
Dept. of Electrical Engineering, McGill
University, Montreal, P.Q

129 The Tacan Data Link.

John F. Sullivan, Standard Telephones
& Cables Mfg. Co., Montreal, P.Q.

~

Design for Manufacture

32 Design for Manufacture,
Maurice Conklin, Canadian General
Electric Co. Ltd., Torontac.

31 What! Another Engineering Change?
G. L. King, Canadian General Electric
Co. Ltd., Toronto.
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43

17
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67

68
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102

An Effective Material and Standards
Programme Is a Management Responsi-
bility.

M. J. McKerrow, Canadian Westing-
house Co. Ltd., Hamilton.

Some Fundamental Considerations in
Starting a Quality Control Program.
J. B. Pringle, Bell Telephone Co. of
Canada, Montreal, P.Q.

The Obtaining of Maximum Customer
Acceptance of Electronic Equipment.
B. E. Davies, Canadian General Electric
Co. Ltd., Toronto.

Medical Electronics |

Electronic Recording of Sensory Re-
sponses Resulting From Stimulation
of the Organs of Balance.

W. H. Johnson, Defense Research Medi-
cal Laboratories, Toronto.

An Electronic Heart-Beat Simulator and
a Cardiac Tachometer.

0. Z. Roy, Natlonal Research Council,
Ottawa.
Oximetry.
Willilam Paul,
Toronto.

University of Toronto,

Electronic Tubes

Factors Contributing to the Increase in
Life Expectancy of Gaseous Discharge
Visval Indicators.

John McCauley, Burroughs Corporation,
Plainfield, N.J.

The Characteristics of Evaporated CdS
and CdSe Photoconductive Cells.

D. A. Anderson, Canadian Marconi Co.,
Montreal, P.Q.

Applications of Photoconductive Cells
in the Visible Light Range.

Z. Szepezi, Canadian Marconi Company,
Montreal, P.Q. g
A Direct Method of Investigating Pulsed
Magnetron Stability.

N. J. Taylor, Aircraft Div., Canadair
Ltd., Montreal, P.Q.

High Power Kiystrons for Single Side-
band Operation.

George M. W. Badger, Eitel-McCullough
Inc., San Bruno, Calif.

THURSDAY AFTERNOON, OCT. 17
Panel Discussion on Engineering

Education

Panel Members:

16

48

47

50

J. D. Ryder, Dean of the College of
Engineering, Michigan State University,
East Lansing, Mich.

Frank Noakes, Head of the Dept. of
Electrical Engineering, University of
British Columbia, Vancouver, B.C.

K. F. Tupper, Ewbank and Partners
(Canada) Ltd., Toronto, Ont,

G. F. Tracy, Head of the Department of
Electrical Engineering, University of
Toronto, Toronto.

Communications Systems

The Status of Radio in Canada in the
Common Carrier Telephone Field.

S. Bonneville, The Bell Telephone Co.
of Canada, Montreal, P.Q.

The Use of Radio to Provide Telephone
Service in Bush Country.

E. O. Tunman, The Bell Telephone Co.
of Canada, Montreal, P.Q.

Restricted Common Carrier Mobile
Radio Telephone Service.

R. Fortier, The Bell Telephone Co.
of Canada, Montreal, P.Q.

Diversity Reception in UHF and Micro-
wave Radio Systems.

A. J. Dinnin, The Bell Telephone Co.
of Canada, Montreal, P.Q.

Practical Considerations of Combining
Television and Telephone Signals on a
Broadband Microwave Channel.

U. C. P, Strahlendorf — and A. J. Wade,
The Bell Telephone Co. of Canada,
Montreal, P.Q.

Symposium on Numerical Control

132

of Machine Tools
Nvultrax, a Very High Precision Linear

133

134

135

122

83

38

74

109

62

19

Displacement Transducer and Some
Applications.

F. Brouwer, Canadian Westinghguse Co.
Ltd., Hamilton.

A Numerically Controlled Machine-Tool
System.

E. C. Johnson and R. C. Sims, Bendix
Aviation Corporation, Detroit, Mich.

A New Numerical Control Concept for
Data Reduction in Aircraft Design.

D. E. Nuttall, Ferranti Electric Limited,
Toronto.
Numerical Control
Aircraft Industry.
Co-authors to be announced.

Medical Electronics Ii

A New Six-Channel Electromyograph
for Studies on Muscle.

J. V. Basmajian, Dept. of Anatomy,
University of Toronto, Toronto.

The Application of Transistors to a
Portable Electrocardiograph.

R. S. Richards, National Research Coun-
cil, Ottawa.

A Sensitive System for Measurement of
Brain Responses in the Intact Human.
John F. Davis, Dept. of Electrophysiol-
ogy, Allan Memorial Institute, Montreal.

in the Canadian

Antennas
Duplexers or Decoupled Antennas?
A, H. Secord and W. V. Tilston,
Sinclair Radlo Laboratories Limited,
Toronto.
Dval Polarization Feed Horn.
D. J. LeVine — and L. A. Juhas, Stan-
dard Telephones and Cables Mfg. Co.
(Canada) Ltd., Montreal, P.Q.
A Slotted Waveguide Antenna for
Marine Radar Applications.
M. Katchky, Canadian Arsenals Ltd.,
Toronto.
The Radiation Characteristics of a Zig-
Zag Antenna.
D. Sengupta, University of Toronto,
Toronto.
A Two-Dimensional Array of Circular
Holes.
G. C. McCormick, National
Council, Ottawa.

Research
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6

98

114

127

ns

Audio and Acoustics

Measurement of Audio Amplifier Inter-
nal Resistance.

W. H. Anderson, Toronto.

A New High Impedance Audio Output
Circvit.

J. R. de Miranda, Phillips, Eindhoven,
Holland.

A New Approach to Programme Sound
Systems for Schools, Hospitals and
Industry.

R. H. Tanner, Northern Electric Co.
Ltd., Belleville, Ont.

The Acoustical Design of the Permanent
Stratford Theatre.

R. H. Tanner, Northern Electric Co.
Ltd., Belleville, Ont.

Acoustical Design of the Alberta
Jubilee Avuditoria.

T. D. Northwood, Division of Building
Research, National Research Council,
Ottawa.

Symposium on Professional Business

136

137

138

139

Management

The Changing Concept of the Profes-
sional Manager.

W. A. Dimma, Asst. to Pres., National
Carbon Company, Div. of Union Carbide
(Canada) Ltd., Toronto.

The Skill of Functional Management.
C. R. Miner, Manager Monochrome TV
Product Engineering, General Electric
Company, Syracuse, N.Y.

Selecting Potential Professional
Managers.

H. Moore, Ph.D., Director, Psychological
Service Centre, Toronto.

The Kind of Management Which Stimu.
lates Professional Growth.

P. Humeniuk, Manager, Radlo and TV
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2
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13

Operation, Canadian General Electric

Co. Ltd., Toronto.

Radio Astronomy

9 Solar Radio Astronomy.
A. E. Covington, National
Council, Ottawa,

4 Lunar Radar Echoes.
B. C. Blevis, D.R.B., Defence KResearch
Telecommunications Establishment.
Shirley Bay, Ottawa.

Research

6 Scintillation Measurements.
W. D. Ryan, Royal Military College of
Canada, Kingston, Ont.

0 The Design and Construction of a

K-Band Spectrometer for the Measure-
ment of Absolute Intensity.

J. A. Fulford and J. H. Blackwell, Dept.
of Physics, University of Western On-
tario, London, Ont.

Radio and Television Techniques

3 Video Recording Tape.
L. F. Bennett, Department of National
Defense, Ottawa.
3 System Design of Large Television
Stations.
A. L. Reeve, Canadian General Electric
Co. Ltd., Toronto.
2 Modular TV Transmitter Design.
M. L. Falk and C. C. Nicholson, Cana-
dian General Electric Co. Ltd., Toronto.
The Vapotron.
H. G. Towlson, General
Syracuse, N.Y.
4 Design of Single-Layer Coils for Trans.
mitters.
J. Soul, Canadian General Electric Co.
Ltd., Toronto.

"

Electric Co.,

Nucleonics |

9 Characteristics of an Electron Synchro-

tron for Atomic Research.

H. Janzen, Queen’s University, Kings.

ton, Ont.

Electronics of the McGill Synchrocyclo-

tron.

W. H. Martin, Radiation Laboratory,

McGill University, Montreal. P.Q.

3 Proposed Experimental Use of a 10-MEV
Tandem-Style Van de Graaf Accelerator.
H. E. Gove, Atomic Energy of Canada
Ltd., Chalk River, Ont.

4 Electronics in Reactor Operations.

A. Pearson, Atomic Energy of Canada
Ltd., Chalk River, Ont.

0 The Atomichron: An Atomic Frequency
Standard.

J. H. Holloway, National Company, Inc.,
Malden, Mass.

FRIDAY AFTERNOON, OCTOBER 18
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4

Symposium on Brainstorming
Panel discussion under Mr. C. Watt,
Canadian General Electric Co., Toronto,
Ont.

Transistor Electronics

4 The Equivalent Circuit of the Drift
Transistor.

J. Almond, RCA Victor Company Ltd.,
Montreal.

9 A Transistor Controlled Susceptance.
M. L. Blostein & H. W. Baumans,
Canadian Marconi Co., Montreal, P.Q.

6 A Transistorized Regulated Power Sup-
ply Design.

D. J. McLean, G. E. Reesor and S. V.
Soanes, Ferranti Electric Ltd., Mount
Dennis, Ont.

7 A Regenerative Type Frequency Divider
Using Semiconductor Devices.

D. P. Henderson, Defense Research
Board, Ottawa.

4 The Design of a Transistorized 60 watt
Low Frequency Amplifier.

D. G. W. Mace and R. N. Blunt, Cana
dian Westinghouse Co. Ltd., Hamilton,
Ont.

Nucleonics I

6 Some Gas-Filled Radiation Counters
Used in Reactor Instrumentation.
I. L. Fowler, Atomic Energy of Canada
Ltd., Chalk River, Ont.
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Canadian IRE Convention — Technical Program

107 An Avutomatic Sample Changer and 84 Laboratory Method of Constructing ing Apparatus for Rotational Noise of
Printing Scaler. Lossy Microwave Components. Variable Resistors.
W. D. Howell, Atomic Energy of Canada A. Staniforth, National Resecarch (oun- ¥. J. F. Osborne and H. J. Moody,
I.td.. Chalk River, Ont cil, Ottawa Canadian Marconi Company, Mbontreal,
108 Some Applications of an Analog Com: 81 Absolute Microwave Power Measure: P.Q.
puter in Nuclear Reactor Studies. ment in the Milliwatt Ranges, 71 Performance and Reliability of Fixed
J. G. Bayly, Atomic Energy of Canada R. F. Clark, National Research Council, Carbon Composition Resistors.
Ltd., Chalk River, Ont. . Ottawa. H. J. Moody and F. J. F. Csborne,
105 A Fast Gray Wedge Analyzer for High 54 An Avutomatic Phase Plotter for the Canadian Marconi Company, Montreal,
l,np'll‘n l.Rlafes. 4 F A Joh DU Measurement of Microwave Fields. P.Q.
J. T. Flynn an % ohnson, D.R.I. T. J. F. Pavlasek, Dept. of Electrical q A .
Suffield Experimental Station., Suffield, Em;ineeringa,v alV?gGill ell,-')nivgrsityfbc ];llzl: ”3;: NcewLMnef:(l’rgulrr‘;/ Z;gt:snglnec?;:lslfolrr.l
Alberta. treal, P.Q. trument Corp., Newark, NJ.
128 Fault Analysis of Nucleonic Equipment. 28 A Method of Calculating the Character- ST (S 2y DSERS Wik
R. B. Shields, Atomic Energy of Canada istic Impedance of a Microstripline to 3 Quartz Crystal Units in Glass HC-6/u
Ltd., Chalk River, Ont. a Given Degree of Accuracy. Style Holders f_or Improved Perform-
. . R. G. deBuda, Canadian General Elec- ance and Reliability. B
Microwave Measurement Techniques tric Co. Ltd., Toronto. D. M. Eisen, Canadian Radio Manufac-
53 A Broadband Standing Wave Ratio turing Corp., Ltd., Leaside, Toronto.
Analyser, 18 Automatic Electronic Boiler Centrol.
S. Presentey. T.M.C. (Canada) Limited, SemBonsntis M. Gladden, Newfoundland Light &
Ottawa, 69 Gina — An Automatic Test and Record- Power Ltd., St. John’s, Nfid.
SESSIONS
Date and Time |
Room 1 { Room 2 ; Room 3 Room 4 | Room 5§
|
Wednesday
October.lﬁ ELECTRONICS TELEVISION HUMAN HIGH
2:30 p.m. - FOR GUIDED RECEIVER j ENGINEERING FREQUENCY PROPAGATION
= . MISSILES TECHNIQUES COMPONENTS
5:00 p.m.
Thursday e . \ 3 .
October 17 CANADA'S PART COMPUTERS DESIGN MEDICAL ELECTRONIC
10:00 a.m. - IN THE AND DATA FOR ELECTRONICS TUBES
12:30 noon IGY PROCESSING MANUFACTURE I
Thursda SYMPOSIUM ON
Octob:r 17 PANEL ON COMMUNICA- NUMERICAL MEDICAL
2:30 pm. - ENGINEERING | TIONS CONTROL OF | ELECTRONICS ANTENNAS
5:00 p.m. HDEICL O] SYSTEMS MACHINE TOOLs| 1
Friday | | SYMPOSIUM ON
October 18 AUDIO PROFESSIONAL | RADIO A LIND NUCLEONIES
. AND ‘ TELEVISION
10:00 a.m. - ACOUSTICS BUSINESS ASTRONOMY TECHNIQUES I
12:30 noon € MANAGEMENT QU
Friday
October 18 BRAIN- TRANSISTOR NUCLEONICS MICROWAVE
2:30 p.m. - STORMING ELECTRONICS 11 MEASUREMENT COMPONENTS
5:00 p.m. TECHNIQUES

Facts about the Institute of Radio Engineers

The IRE, founded in 1912, is an international technical
society established for the advancement of the theory
and practice of radio and electronics, including allied
branches of engineering and the related arts and sciences.

The headquarters is in New York but Canada has always
been well represented on the Board of Directors and
various committees. In fact, this year a Canadian engineer,
Dr. J. T. Henderson, is President of the Institute.

There are over 55,000 members of IRE of which some
2100 are residents in Canada. The first Section in Canada
was formed in Toronto in 1925. There are now twelve
Sections (and two sub-sections) distributed from Vancouver
to St. John’s, Newfoundland.

The first International IRE Convention was held in

EvLectroNics & CoMMUNICATIONS, JuLy, 1957

Toronto in 1930. In 1949 the Canadian Region of IRE held
a technical convention with exhibits also in Toronto,
followed the next year by a technical meeting in Montresl
The attendance at this 1949 meeting was 700.

In 1956, to commemorate the 30th anniversary of IRI:
in Canada, a very successful convention was held in
Toronto at which the attendance exceeded 10,000. Details
of the organization and functions of this meeting are
available elsewhere, suffice it to record here that its
success was so outstanding that it has been decided to
hold an IRE Canadian Convention annually. This year it
will be held again in the Automotive Building at the
C.N.E. on October 16th, 17th and 18th and plans are
already afoot for succeeding conventions in Toroato and
elsewhere in Canada where IRE activity is increasing.



® An installation in which coaxial cable
has been used to effectively solve many
of the inherent electrical problems pre-
viously encountered in induction heating,.

Induction heating is now being used
for a wide variety of industrial applica-
tions. A typical example is found in
the electron tube production area of
Hughes Aircraft Compeny in Cali-
fornia, where this principle is used to
heat the metal elements inside the
cathode-ray tube, thereby driving off
the gases. The heating is done with
the tube placed in a vacuum device

The Use Of Coaxial Cable

In Induction Heating

which removes these gases from the
envelope.

Induction heating requires high
power and relatively high frequency.
This combination creates problems in
power transmission. Hughes Aircraft
engineers, working with Andrew Cor-
poration, manufacturers of transmis-
sion lines, found that coaxial cable can
be used to effectively solve many of
the inherent electrical problems
previously encountered.

The frequency of operation is usually
10 KC or higher. At these frequencies,
the current is concenirated near the
surface of the conductors. Currents
of 300 to 400 amperes are common.
With this combination of high fre-
quency and high current, the reactance
of the transmission line system
becomes a very important factor. It
is important to choose transmission
line having minimum reactance
because large voltage drops may be
frequently experienced in the line.

Andrew coaxial cable has a lower
reactance than the commonly used bus
bars or open-wire lines and therefore
provides a more efficient electrical
system.

This is illustrated by the following
test results obtained by various cables
carrying 220 amperes:

500 MCM size std. strand var-
nished cambric cable,

2060 watts loss, 144 volts drop
250 MCM size std. strand var-
nished cambric cable,

2170 watts loss, 311 volts drop
=() size std. strand varnished
cambric cable,

1870 watts loss, 74 volts drop
500 MCM size coaxial cable,

1520 watts loss, 28 volts drop

It should also be noted that bus bars
and open-wire line couple large
amounts of energy to nearby metallic
supports, structural members and
other lines, causing undesirable heat-
ing and additional loss of power. This
is completely eliminated by the use
of coaxial cable.

A further factor to be considered is
the radio frequency interference that
may bhe produced by an induction
heating installation. Due to the high
power involved, harmonics of the
operating frequency, with spurious
noise, can be propagated over dis-
tances of several miles. This can
seriously interfere with radio, tele-
vision, microwave and other electronic
systems in the vicinity. The use of
coaxial cable virtually eliminates such
radiation from the transmission line
system.

Slow Motion Stroboscope In Vibration Testing

The Slow Motion Stroboscope is a
wide range, high intensity stroboscope
enabling resonances in equipment
under vibration test to be viewed in
slow motion. independent of the drive
frequency.

)

The equipment consists of a variable
frequency oscillator and a high inten-
sity stroboscope. The oscillator pro-
vides a sine wave output to drive a
separate power amplifier and vibra-
tion generator.

When the stroboscope is triggered
at precisely the same frequency as the
signal used to drive the vibrator gen-
erator, the component under test will
appear to be quite stationary. Thus
resonances will show up in one phase
only and may be difficult to detect.

If the stroboscope is triggered at a
constant difference frequency which
is slightly less than the vibration
frequency. the component will be
viewed later in each cycle and will
appear to move slowly in the normal
direction of travel.

The constant difference frequency
required towachievedthisislow motion

effect is obtained by using a motor-
drive, continuously variable phase-
shifter between the oscillator and the
stroboscope trigger circuit.

To provide a difference frequency
of one cycle per second independent
of the main oscillator frequency, the
phase-shifter is arranged to introduce
360° per revolution and is driven at
one revolution per second.

This facility is of particular value in
the examination of components and
assemblies subjected to vibration tests
where it is necessary to observe in
detail the individual resonances which
may arise over a wide band of
frequencies.

A further feature of the equipment
is the very high repetition rate of
500 c¢/s, which is achieved by the
use of a special cireuit to operate the
flash tube.



news of the industry

RETMA Elects Executive Officers

The electronic manufacturers
elected their executive officers for
1957-1958 at the 28th annual meeting
of the Radio - Electronic - Television
Manufacturers Association of Canada
held on June 21 at Ste. Adele-en-haut,
Quebec.

W. H. Jeffery was elected president
of the Association. Mr. Jeffery is
vice-president and general manager
of Philco Corporation of Canada Ltd.
and has been in the Canadian elec-
tronics industry for nearly 30 years.

Other executive officers for the year
are: Vice-President and Chairman of
Receiver Division-S. D. Brownlee,
Canadian Admiral Corp. Ltd.; Vice-
Chairman of Receiver Division-W. F.
Wansbrough, Canadian General Elec-
tric Co. Ltd.; Vice-President and
Chairman of Components Division -
A. L. Stopps, El-Met-Parts Ltd.; Vice-
Chairman of Components Division-J.
Key, Aerovox Canada Ltd.; Vice-Presi-
dent and Chairman of Electronics
Division - W. Jones, Pye Canada Ltd.:
Vice-Chairman of Electronics Division
-R. M. Robinson, Canadian General
Electric Co. Ltd.

R. A. Hackbusch of Hackbusch Elec-
tronics Ltd. was re-appointed Director
of Engineering and F. W. Radcliffe
continues as General Manager and
Secretary.

i
«

® Top: Robert C. Sprague, Chairman,
Sprague Electric Co., North Adams,
Mass., is shown addressing the annual
gathering of RETMA at Ste. Adele-en-
haut, P.Q.

® 2nd: John D. Campbell, Past Presi-
dent, shown delivering his annual report.

® 3rd: W. H. Jeffery, newly-elected
President of the Association, presents
Mrs. Campbell with a bouquet of flowers.

® 4th: R. A. Hackbusch, re-appointed
Director of Engineering of the Associa-
tion, is shown addressing the banquet
gathering.

® Bottom: W. H. Jeffery is shown
making presentation to J. D. Campbell,
retiring president.

P
«

J. R. longstaffe Co.

Represents Pace Inc.

J. R. Longstaffe Co. Ltd., of 300
Campbell Avenue, Toronto 9, Ontario,
recently announced their appointment
as Canadian representatives for Pace
Incorporated of Mansfield, Ohio.

Pace Incorporated manufacture all
types of thermostats, both adjustable
and non-adjustable.
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Canadian IRE Convention

Plans Progress

Engineers and scientists from the
U.S. and abroad, as well as from coast
to coast in Canada, will attend the
1957 IRE Canadian Convention being
held in Toronto October 16-17-18, C.
A. Norris, P.Eng., General Chairman,
announced.

“The Convention Commitfee has
organized a most interesting and com-
prehensive program of technical
papers and exhibits, which make it
by far the largest scientific eveni in
the country. We are confident that
this year’s attendance will surpass the
1956 total of 10,038,” said Mr. Norris.

Dr. George Sinclair, Chairman of
the Technical Program Committee,
announces that there will be 25 ses-
sions in all, embracing 116 papers,
covering the interests of all IEE mem-
bers. The majority of the papers are
by Canadian engineers.

The feature session will be devoted
to a description of Canada's part in
the International Geophysical Year,
with emphasis on the interests of the
radio engineer. One session which is
expected to draw considerable atten-
tion is a symposium on prolessional
business management, which will deal
with the new concept of the profes-
sional manager.

A closely related symposium will
include a demonstration on the tech-
niques of idea generation by ‘“brain-
storming”, as applied to specific
problems in the electronics industry.
Two sessions on nucleonics will focus
attention on the part Canads is play-
ing in this important field.

Al} Convention activities, with the
exception of the banquet, will be held
in the Automotive Building at Exhi-
bition Park, Toronto. Providing an
exhibit area of 120,000 square feet in
addition to meeting halls, restaurant,
cocktail lounge and ample parking,
the facilities equal any to pe found
on the continent for this type of
program, The opening of two new
hotels in Toronto since the last con-
vention assures delegates of ample
first class accommodation

Wacline, Inc. Appoints

Canadian Representative

Radionics Limited, of 8230 Mayrand
St., Montreal 9, Quebec has been ap-
pointed exclusive Canadian represen-
tative for WacLine, Inc. of Dayton,
Ohio.

WacLine manufactures a broad
range of ruggedized and hermetically
sealed 2%” and 3'%” meters, tacho-
meter generators, adjustable speed
drives and dummy loads, most being
manufactured in accordance with mili-
tary specifications.
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Phillips Electrical Company

Open Vancouver Plant

The new Vancouver plant of the
Phillips Electrical Company was offi-
cially opened on July 4. Situated at
8330 Chester Street, at the intersec-
tion of Fraser Street and Marine
Drive in Vancouver, the new plant
will manufacture wire and cable for
the Electrical, the Communications
(telephone and telegraph), and the
Construction Industries. The plant
will be all plastic, i.e. - it will apply
Polyvinyl Chloride (PVC) or Poly-
ethylene insulation or jackets to the
wires and cables made. Phillips was
the first Canadian company to recog-
nize the tremendous importance of
this change to plastics from the rub-
ber, paper, and cotton insulation of
the past. The recent rapid develop-
ments in the plastics industry are
providing more and better varieties
of plastics insulation all the time.

Phillips has been interested in the
development of the west coast for
many years. Following the war, Phil-
lips began to consider the possibility
of establishing a plant in Vancouver
to provide prompt service and deliv-
eries for their many customers without
involving the long delay and costs
encountered in operating at a distance
of 3200 miles away. This plant would
be of value to Prairie and Pacific
Coast consumers alike. It would also
be used to manufacture for export to
the Orient. After weighing these con-
siderations carefully the decision was
made to locate the plant in Vancouver.

National Electric Products
Appoints Canadian Rep.

A. R. Robinson and Associates, Tor-
onto, has been named exclusive sales
agent for the distribution, in Canada,
of part of the
extensive line of
electrical raceway
systems, floor
boxes and fittings
manufactured by
National Electric
Products Corpora-
tion of Pittsburgh,
Pa.

The agreement
was made public
in a joint an-
nouncement by L. D. Shank, general
sales manager, and A. A. Robinson,
head of the Canadian distribution
firm.

A. A. Robinson and Associates main-
tain offices at 132 Front Street East,
Toronto, with branch offices in Mon-
treal, Winnipeg, Ottawa, Calgary and
Vancouver.

Mr. A. A. Robinson has been a
manufacturer’s representative in the
Canadian electrical industry for a
number of vears.

A. A. ROBINSON
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® New Phillips factory in Vancouver City.

Pye Canada Llimited

Widens Representation

W. Jones, managing director of Pye
Canada Ltd., has recently announced
new appointments that his company
has received to represent United States
firms in Canada.

The complete line of television
studio equipment manufactured by
Conrac Inc., of Glendora, California,
will be sold exclusively in Canada by
Pye Canada Limited, who will be
responsible for all sales promotion
and national advertising.

Wickes Engineering and Construc-
tion Co. of Camden, N.J., engaged in
the development, manufacture and
sale of color studio equipment to tele-
vision stations, has appointed Pye
Canada Limited on an exclusive basis
to represent it in Canada.

A further appointment is by Nems-
Clarke, Inc. of Silver Springs, Mary-
land, manufacturers of television
transmission eqmipment including
video jack panels, television rebroad-
cast receivers and field intensity meter
and test sets. All sales promotion and
advertising will be handled by the
Canadian company.

All the above appointments are
effective immediately.

Westinghouse Delegate

To European Conferences

Harry Thomassan, manager of the
metallurgical - mechanical research
laboratory at Canadian Westinghouse,
was recently honored by selection as
a delegate and speaker to the first
British Commonwealth Welding Con-
ference held in London, England.

During June Mr. Thomasson repre-
sented Canada at the important
conference that brought together
metals experts fram throughout the
Commonwealth for a study of prob-
lems and research.

Technical papers presented to the
conference covered all phases of metals
joining. Mr. Thomasson’s paper, “The
Boundary Zone Factor in Arc Weld-
ing”, dealt with significant research
recently carried out at the Canadian
Westinghouse laboratory. Under his
direction, the metallurgical-mechani-
cal laboratory serves to help overall
company manufacturing processes by
keeping production trouble-free and
attempting to anticipate production
problems.

Instronics Ltd. Appoints

Sales Manager

Instronics Limited announces the
appointment of Ronald W. Price to
the position of Ontario sales manager.

Effective July 1st, Mr. Price opened
an office at 21 Benleigh Drive, Scar-
borough, and will be responsible for
the Ontario area
exclusive of the
Ottawa Valley.

Mr.Price brings
tolnstronics
broad experience
in the fields of
engineering, pro-
curement, and
sales. He leaves
the post of Cana-
dian sales mana-
ger of C. P. Clare
and Company — a position he has
held for the past two years — prior
to which he was associated with Mea-
surement Engineering Limited and
Canadian Arsenals.

R. W. PRICE

“Empress Of England” Uses

Canadian Decca Chain

Newest ship of the Canadian Pacific
Steamship fleet, the “Empress of
England” was the first commercial
user of the “Moose” West Decca chain
recently installed on the south coast of
Newfoundland.

The “Moose” West chain is the first
of four chains being set up in Eastern
Canada by Computing Devices of
Canada Limited, and Decca Navigator
(Canada) Limited. Others, to be com-
pleted late this summer, will cover
most of the east coast and the St.
Lawrence River as far as Montreal.

Bendix-Decca is an area coverage
navigation system, operating from
fixed land stations providing a grid of
accurate position lines covering one
million square miles with the currently
planned four chains of stations. It
gives continuous position and track
information to ships and aireraft
without the need for taking conven-
tional fixes. Accuracies are of the
order of yards.

Also a first for the “Empress of
England” on this voyage was the sea
trial of Dectra, a long range version
of Decca. Though intended primarily
for aircraft use, Dectra gives con-
tinuous coverage across the Atlantic,
and so is expected to have applications
to ships as well.
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Canadian Admiral Corporation
Appointment

Stuart D. Brownlee, executive vice-
president of Canadian Admiral Cor-
poration Ltd. recently announced the
appointment of J. Albert Reed as
branch manager of the Montreal sales
office.

Mr. Reed joined Canadian Admiral
in 1952 as sales representative. He
was appointed sales manager of the
Montreal branch in 1954.

Daystrom Limited Open

Canadian Plant

The establishment of Daystrom Ltd.,
to handle sales, service assembly and
manufacture of Daystrom electronic
products in Canada has been an-
nounced by William Westphal, presi-
dent of Daystrom International Divi-
sion of Daystrom, Inc.

Mr. Westphal outlined a program
that will lead to the establishment of
a manufacturing facility in the Tor-
onto area employing several hundred
people and capable of turning out a
large volume of electrical and elec-
tronic instruments for use by Canadian
industry.

“We are now established here to
provide sales and service facilities for
all of Daystrom. Our next step will be
the assembly of Daystrom equipment
and this will be started as quickly as
possible. By 1960, we plan to have a
large - scale Canadian manufacturing
operation here to supply the growing
Canadian market,” Mr. Westphal said.

Daystrom Ltd. has also established
a sales and service center in Toronto
for customers of Daystrom’s Heath-
kits. Electronic “do-it-yourself” Kkits
for amateur radio fans, high fidelity
enthusiasts and radio and TV service-
men are now available directly from
Daystrom Ltd., either by mail order
or in person at the service center, Mr.
Westphal announced.

Daystrom’s Weston electronic pro-
duects will still be handled in part by
Northern Electric, Mr. Westphal said.
“However, Daystrom Ltd., will sell to
original equipment manufacturers and
handle special orders.” Aircraft equip-
ment made by Daystrom Pacific and
Daystrom Transicoil will also be sold
through Daystrom Ltd. The manufac-
ture of such highly technical aircraft
and guided missile items as gyros and
accelerometers is contemplated as an
early development in Canada.

® The recently completed manufactur-
ing plant of Daystrom Ltd. at 840
Caledonia Road in Toronto in which
Daystrom Ltd. plan the manufacture of
aircraft and guided missile components.

Westinghouse Engineering

Appointment

The appointment of G. P. Adamson
as engineering manager for the
Canadian Westinghouse Company’s
Electronics Division, Hamilton, Ont.,
has been announced by division man-
ager, W. J. Cheesman.

Mr. Adamson, who was formerly
manager of electronics defense con-
tracts, will now
be responsible for
all divisional en-
gineering and
research facilities.

Prior to joining
Canadian Wes-
tinghouse, Mr.
Adamson served
with the Canadian
Army and for sev-
eral years was
engaged with the
Directorate of Armament Develop-
ment in design, development and
production of electronic equipment.

He succeeds S. S. Schneider who
has been named manager of the newly-
foarmed switchgear produects division
at Westinghouse.

G. P. ADAMSON

CGE Appointments

Announced

Two important appointments have
recently been announced by Canadian
General Electric Company Limited.

Vice-president Charles A. Morrison,
formerly general manager of the
Wholesale Department, will report to
Bouard Chairman Harold M. Turner
and in his new capacity will be con-
cerned with broad company marketing
problems, working in close coopera-
tion with the nine operating depart-
ments and departmental sales
organizations on a national scale. Mr.
Morrison, who was elected a vice-
president in 1951, has had over
25 years of marketing experience in
al the company’s major product lines.

Walter G. Ward succeeds Mr.
Morrison as general manager of the
Wholesale Department. Mr. Ward,
who is a widely-known electrical in-
dustry executive with extensive man-
agement experience in the electronics,
appliance and apparatus segments of
the industry, will report to CGE Presi-
dent James H. Goss.

Both Mr. Morrison and Mr. Ward
will have their headquarters at the
company's head office in Toronto.
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Battery Company

Enters Canadian Field

Mallory Battery Company of Canada
Ltd. with premises at 228 St. Helen's
Avenue, Toronto, will shortly be
introduced in Canada. Announcement
was made by Alex McGill, president
of the new company, which was
formerly General Dry Batteries of
Canada Limited. Although the latter
company name has been discontinued,
Mr. McGill said that General Dry
Batteries as such will continue to be
manufactured along with the new
Mallory label.

The Mallory name, although un-
familiar to the average Canadian, is
respected by those in the electronic
field in Canada. Since its establish-
ment in the United States in 1916, P.
R. Mallory & Co. Inc. has had an
important part in the development of
products and technology in the basic
sciences of electronics, metallurgy and
electro-chemistry.

Although future plans for sales, de-
velopment and marketing of Mallory
Batteries in Canada have not yet been
announced, Mr. McGill repcrts that
the new company will play &n active
and influential part in the €anadian
market.

West Coast Radio

Interests Form Council

Formation of a Western Canada
Telecommunications Council was
recently announced by A. J. Spilsbury,
president of Spilsbury & Tindall
Limited, Vancouver, on behalf of a
group of West Coast radio users and
manufacturers.

Mr. Spilsbury, chairman of the new
organization, says the new Council
will provide a much needed vehicle
for co-ordinated representation of
West Coast communications problems
to the authorities at Ottawa, especially
the Department of Transport. It will
also provide a forum for the exchange
of information and discussion of prob-
lems affecting use and manufacture
of radio in Western Canada.

With an estimated 75 per cent of
all radiotelephones in use in Canada
being used in British Columbia, an
important function of the Ccuncil will
be to deal with matters of licensing,
regulations, frequency allocations and
technical design specifications which
are continually being handed down
by the Federal Government

FLECTRONICS & COMMUNICATIONS, JuLy, 1957
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New Division For

Beckman Instruments

The formation of a new Systems
Division has recently been announced
by Dr. Arnold O. Beckman, president
of Beckman Instruments, Inc., as the
result of expansion prompted by
increasing sales of electronic data
systems for industrial automation. Dr.
Beckman reported that sales of indus-
trial systems had doubled for his
organization in the last fiscal year
and that a three-fold increase in
orders is expected for the coming
year.

The new Systems Division will have
its headquarters and manufacturing
facilities at Anaheim, California, in
addition to a plant in Richmond, Cali-
fornia. This unit will bring to seven
the number of divisions operated by
Beckman in California. Beckman In-
struments Inc. is represented in Can-
ada by R.O.R. Associates Limited of
Toronto.

JOHN GHIKAS

® The appointment of John Ghikas as
contracts manager, Sperry Gyroscope
Company of Canada Ltd., is announced.
Mr. Ghikas has had extensive sales
and contract administration experience
in both industrial and government fields.

New TelePrompTer Engineer

Bruce Emonson has recently joined
the engineering staff at TelePrompTer
of Canada l.td., 447 Jarvis St., Toronto
5, Ontario.

A recent arrival from England, Mr.
Emonson has had wide experience in
television service, specializing in TV
projection.

At TelePrompTer Mr. Emonson will
handle electro-mechanical servicing of
the firm’s Canadian installations, and
assist in their extensive closed-circuit
activities.

Northern Alberta Railroad
Tests New Cable

Field tests, conducted under
severely adverse conditions including
heavy wet snow and the actual col-
lapse of a number of poles, have been
completed on the first 130 miles of
A.C.S.R. polyethylene coated cable
supplied to the Northern Alberta Rail-
road by Western Wire & Cable Co. of
Vancouver. Although in places the
cable was lying in the snow during
the tests, communications were not
interrupted and transmission losses
were less than over a conventional
copper circuit tested under ideal
conditions.

This section of 130 miles of cable
is part of a 250 mile installation
running north from Edmonton. The
use of this new cable is of special
benefit to the isolated northern com-
munities where dependable communi-
cations are vital.

The initial cost is lower than for
copper, and additional benefits result
from reduced maintenance cosis
and the continuity of revenue made
possible by the elimination of inter-
ruptions in service.

IRE London Section

Visits Varian Plant

The London Section of the Institute
of Radio Engineers combined its May
meeting with a field trip to the plant
of Varian Associates at Georgetown,
Ontario, manufacturers of Klystron
tubes.

Some thirty odd members were
welcomed on behalf of their hosts by
Jim Court, general sales manager.
Following dinner, a tour of the plant
pointed up many novel and ingenious
production methods, particularly those
directed to maintaining the exception-
ally high level of cleanliness in all
stages of assembly.

After some discussion by the engi-
neering staff on design problems of
current and proposed types, the
meeting concluded with a summary
by Mr. Court of the various types in
production and their uses.

Ohmite To Build
Plant Addition

Construction of a new addition to
the Ohmite Manufacturing Company’s
plant, at 3601 Howard Street, Skokie,
Illinois, begins in July.

According to Mrs. D. T. Siegel,
president, the new company will
increase manufacturing facilities by
42,000 square feet. The expansion is
the third in fifteen years for this
company, a leading manufacturer of
electrical and electronic components.

The increased space provided by
the new addition will be used for
expanding production on the standard
Ohmite products and for manufac-
turing new products recently devel-
oped by the company.

Vitramon, Inc. Appoints

Canadian Distributors

Vitramon, Ine. of Bridgeport, Con-
necticut, manufacturers of vitreous-
cnamel capacitors, has broadened its
service to manufacturers by appoint-
ing jobbers in the principal industrial
market centers of the United States
and Canada.

Primarily a customer service, this
new policy will enable industrial users
to get immediate delivery of small
orders for research, prototype, pilot
and small-production runs of
electronic equipment requiring the
stability, physical ruggedness and
immunity to environmental conditions
provided by Vitramon porcelain
capacitors.

Among the group of seven distribu-
tors whose appointment was an-
nounced by Mr. Cliffl Tuttle, Vitramon
sales manager, is Electro-Sonic Supply
Company Ltd. of Toronto, Ontario.

L. G. HARDAKER

® The appointment of L. G. Hardaker
as Ottawa district manager has been
announced by J. H. Pryce, general sales
manager, Canada Wire and Cable Co.
Limited. M. G. Irwin, for many years
Ottawa district manager, has assumed
less arduous duties for the company in
the Ottawa area due to his health.

Manson Joins Measurements

Corporation

Walter B. Manson, Jr., has been
named assistant to Harry W. Houck,
president of Measurements Corpora-
tion, Boonton, New Jersey, manufac-
turers of electronic test equipment.

Mr. Manson has acquired broad
experience in the engineering, man-
ufacturing and merchandising of
electrical and electronic products of
Thomas A. Edison Industries of
McGraw-Edison Company. He joins
Measurements in connection with its
program of expansion to fill the grow-
ing need for laboratory standards.

{Turn to page 40)



with your carrier

and radio equipment —

LENKURT SUPPLIES

- = ,:* complete instruction

and maintenance

information

| The wise choice is made. Your Lenkurt equipment
, . . P is installed. Now you have to get to know it.

To make this easy, Lenkurt provides complete,
detailed information about the equipment. Questions
about wiring, lining-up, operation. tests and main-
tenance are quickly answered. Detailed drawings and
schematics leave nothing in doubt.

Here is a service that can really save time, money
and worry. Your nezrest branch of Automatic Electric
will be delighted to show you such information.

AUTOMATIC &) ELECTRIC

GENERAL
ORIGINATORS OF THE DIAL TELEPHONE Sar

SYSTEM
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Sunlight Yellow

Dawn Grey

Sand Beige

Jade Green

Classic Ivory

This display is one of many described in
the Automotic Electric Do-it-yourself Dis-
play Idea Book. All are clearly described.
All are easy and economical to build.

to sell MORE telephone service

sell Zo o R

You can sell more telephone installations, more extensions . . .

when you offer your subscribers 8 harmonizing telephone colours to choose
from! In modern homes, stores and offices people use colour
to create new dimensions in living. Telephones in decorator colours that
blend or contrast with desks, counter tops, kitchens, dens,
bedrooms, and living rooms are literally *‘causing a sensation”.

So to sell more telephone service, sell colour!




TALK with COLOR

TELEPHONE
COLOUR
SELECTOR

Q COUNTER OR WINDOW

. GG © STAND-UP DISPLAY
NOW

Features the Type 80 Monophone,
in full colours. Sells subscribers
{when they pay their bills)
and passers-by!

Available free.

Qutline of Type 80 on
clear plastic —with all eight
Automatic Electric
decorator colours attached
Easily carried in wallet

Price 25¢ cach.

DIRECT MAIL
LITERATURE

INVOICE
STUFFERS

you teltphone +
SEEN

A 4-page brochure in full colour.
Lets your subscribers sce the complete
range of Type 80 Monophones.
Avcilable free.

that double as easily-
pocketed counter literature
In full colour. Does a strong
sales job. Available free.

MINIATURE
TYPE 80 PHONES

in oll eight Automatic Electric
Colours —Sand Beige, Garnet Red,
Dawn Grey, Sunlight Yellow,
Turquoise, Classic Ivory, Colonial
Blu:: and Jade Green. Use these
miniatures as counter or window
disploy material —ar as samples to
subscribers wno are seriously
thinking about coloured wunits.
$15.00 for a sct of eight.

DO-IT-YOURSELF
DISPLAY IDEA BOOK

Contains many practical ideas
for eye-catching window
displays you can build yourself.
Availabie free.

5754

For full information about these useful sales aids or the new,
coloured Type 80 Moncphone, write our nearest branch o ffice.
Head Office: Automatic Electric Sales (Canada) Ltd., 185
Bartley Drive, Toronto 16. Branches in Montreal, Ottawa,

Ed,

Brockville, Hamilton, Winnipeg, Regina, ton, Vancouver.

MADE IN CANADA BY

AUTOMATIC &) ELECTRIC
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ECONOMICAL
SUBSTATION
PROTECTORS

RELIABLE 2000 SERIES
OUTDOOR PROTECTOR

Provides simple. neat installations. Can be
wired and mounted without removing fuses
or brackets. Unbreakable, bakelite fuse
mount. Neoprene base with entrance sealing
slots combine with rustproof aluminum cover
to keep out insects, dust, rain and moisture.
Available with either P-495 Sawtooth block

or Type 70 “Dollar-Saver’™ Discharge
block. Please specify when ordering.

Cat. No. $-8290

Type 2000

Dimensions 3%2" x3" x7”
Fuse 7 amp.

Shipping Wt. 1% Ibs.

uiltllill

Ji ] 1

.‘ AUTOMATIC ELECTRIC
" TYPE 20A INDOOR PROTECTOR

Equipped with “Dollar-Saver’” dis-
charge blocks and protected from dust

WL""_‘L__{ and moisture by plastic cover Heavy
IR p— one picce base with ample spacing
between terminals. Heavy walls be-
S tween discharge blocks and fuses
Smpal Cat. No. Type Dimensions

$B-88 20-A 3% x 2%" x 5%4”
Fuse Shipping Wt.
7 amp.

i
%
|
:
|

L L ..
e NNAEIA - o Rl BERL

Automatic Electric Sales (Canada) Limited, 185 Bartley Drive, ’
Toronto 16. Branches in Monireal, Ottawa, Brockville, AUTO M ATIC E L E CT R l C

Hamilton, Winnipeg, Regina, Edmonton, Varcouver
SALES (CANADA) LIMITED 5755



new products

New Product specifications published in Electronics and Communications have
been briefed for your convenience. If you require further information on any
of the items published you may readily obtain such by using our Readers’

Service, Page 55.

Just mark the products you are

interested in on the

coupon on Page 55 and the information will be in your hands within a few days.

® Metal Film Precision

Resistor Item 1600
International Resistance Co. Limited an-
nounce the availability of a new molded

Metal Film Precision Resistor.

This resistor, presently available in two
sizes (Y2 watt MEC and 1 watt MEF) has
a metallic resistive film firmly bonded to a
specially compounded ceramic core.

It is designed to surpass the requirements
of MIL-R-10509B, characteristic A, and is
particularly suitable for the following ap-
plications:

1. Where a low controlled temperature co-
efficient is required.

2. Where the application calls for low in-
ductance, and/or shunt capacitance.

3. Where the size of precision wirebound
resistors is not tolerable.

. Where a low noise resistor is necessary.

Where the application calls for a com-

bination of high stability on load in

addition to temperature coefficient re:

quirements as in (1).

6. Where close tracking of the resistance
values of two or more resistors over a
wide range of temperature is desired.

7. Where the application requires good
high frequency performance combined
with accuracy and stability.

8. Where application calls for high stability
under severe humidity conditions.
Type MEC Y2 watt is available from 100

ohms to 0.5 megohms and type MEF 1 watt

is available from 100 ohms to 2.0 megohms.

For complete details with regard to these
new Metal Film Precision Resistors write
for catalog Bulletin B3, International Resis-
tance Co. Ltd., 349 Carlaw Ave, Toronto 8,
Ontario, Canada.

o s

® D-729.B Low Frequency

Phasemeter ltem 1601
The requirements of the rapidly expand-
ing field of servo engineering and the
subsequent interest in frequencies below
1 ¢/s are met by the D-729-B Low Frequency
Phasemeter which has a lower frequency
iimit of 0.5 ¢/s. The design is very similar
to the D-729-A Phasemeter, the only marked
difference being the change in frequency
range. Measurements of the phase change
and gain of passive and active networks
and the input output characteristics of
servo systems may be made with the
D-729-B Low Frequency Phasemeter without
imposing any appreciable load on their
sources. Direct indication of the phase
angle and the difference in level, between
two substantially sinusoidal voltages, is
made possible by arranging that the two
voltages are adjusted to the same predeter-
mined level the vector sum then becom-
ing a function of phase angle only. Both
voltages may be measured and, for dis-
torted wave-forms, sockets are provided
between which a frequency selective device
may be connected. With this arrangement,
the fundamental (or other specific fre-
quency) may be selected and phase, level
and voltage measurements may be made
using the phasemeter indicator in the
normal manner.

The D-729-BS Power Supply Unit is
mounted in a separate case and connected
to the D-729-BM Phasemeter by a flexible
multi-core cable, which enables the power
unit to be stowed beneath the bench,
thereby reducing the amount of working
space required by the instrument.

Muirhead Instruments Limited, Stratford,
Ontario, Canada.

L Ele:ctro-M agnetically

Operated Clutch

Item 1602

A new electro-magnetically operated min-
iature clutch designed for use on low
torque drive of instruments and minjatur-
ized control mechanisms is announced by
Warner Electric Brake & Clutch Company,
Industrial Division, Beloit, Wisconsin. The
model designation for the clutch is SF-100.
The unit gives instantaneous, positive en-
gagement and release of loads up to two
Ib. in. (static torque rating). Axial length
of the unit is only 7 in. and diameter
is 1% in.

No slip rings or brushes are required for
the SF-100 clutch since the flange-mounted
tield is connected through pigtail leads to
a 28- or 90-volt d-c source. In the clutch,
torque is transmitted through the rotor to
the armature which may be keyed to the
driving or driven member. Power required
is 6 watts maximum.

Mounting requirements for the flange-
mounted unit are extremely simple. All
that is required are four holes for 4 in.
capscrews, equally spaced on a 15 in. bolt
circle.

warner Electric Brake & Clutch Com-
pany, Industrial Division, Beloit, Wisconsin,
U.S.A.

® Three High Frequency

Transistors

Item 1603

The General Electric Company has
disclosed the development and initial
commercial production of three new high
frequency transistors that are expected to
extend the applications for transistors into
equipment now limited to vacuum tubes.
Included among some of the possible appli-
cations are TV sets, radar, and two-way
radio transmitters and receivers.

The three new transistors are germanium
tetrodes, that is they have four leads for
connecting to an electronic circuit. One
of the new transistors is designed to amp-
lify a 120 megacycle radio signal the
highest frequency yet attainable in a
mass-produced transistor, according to Gen-
eral Electric engineers.

The new tetrodes are produced by the
meltback process invented by scientists at
G.E.’s Research Laboratory in Schenectady,
N.Y., and developed by engineers in the
company’s Semiconductor Products Depart-
ment at Syracuse, N.Y.

The secret of the very high frequency
performance of these transistors lies in the
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use of this process. l.ayers of “p”-type
germanium are produced which are so thin
that twenty such layers would be required
to equal the thickness of a single magazine
page. Thus connections to this layer must
be made by means of a very fine wire. The
special wire used is one-quarter the size of
a human hair. However, the transistor can
still withstand many times the amount of
shock required to render a vacuum tube
inoperative.

The tetrode transistors are hermetically
sealed in an all-metal case of welded con-
struction and having glass-to-metal seals for
highest reliability. The transistor package
is designed for use on printed wiring
boards without need for outside mechanical
support.

The three new transistors hase been
designated 3N29, 3N30 and 3N31. With a
common base connection and a bandwidth
of 2 megacycles, they are rated for a
minimum of 10 db. gain respectively at 30
megacycles, 120 megacycles and t5 mega-
cycles.

Maximum collector dissipation for all
three units is 50 milliwatts at 25°C. They
are rated for operation at a maximum junc
tion temperature of 85°C. The allowable
collector voltage for the three devices is
7 volts. For receiver local oscillator use,
the 3N29 has an oscillating frequency of
50-60 mcs; the 3N30 will oscillate at over
200 mcs., and the 3N31 at 30 to 40 mega-
cycles.

For complete information concerning
Semiconductor requirements, contact
Canadian General Electric Co. L¥d., Tube
Marketing, 189 Dufferin Street, Toronto,
Ontario.

® Two-Pole Mercury

Plunger Relay liem 1604

An increasing demand for the new SPST
MiniRelay MR-10 recently anno.nced by
Ebert Electronics Corp. of Queens Village
28, N.Y. indicated a wide need fcr a DPST
version. The MR-14 MiniRelay is the fulfill-
ment of that demand, offering high load
capacity and compactness of construction
in a low cost mercury plunger relay. Each
contactor tube of the MR-14 is rated at
1.5 Hp. or 20 Amperes at 115 volts, 10
Amperes at 230 Volts and 5.2 Amperes at
440 Volts, A.C. In D.C. operation they are
rated for loads up to 6.5 Amperes at 120
Volts and 3.5 Amperes at 220 Volts, or !
Hp. Any combination of normally open or
normally closed contacts is available. Actu-
ating coils are supplied in most standard
voltages.

The Ebert MR-14 combines rugged con-
struction and compact design with the
many advantages of Ebert's own simple,
silent, service-free mercury-to-mercury con
tact action. The MR-14 was created for
those power control applications where the
use of a DPST relay is advisable or re
quired due to space, circuitry ar economy
factors.

Carefully designed for space economy in
single or multiple installations, the overall
size of the MR-14 is only 4%"” H x 234" W
x 1% ” D. All terminals are up front and
easily accessible. Meeting approved elec
trical and spacing standards, the MR-14 has
been tested and proven in use in control
of varied general purpose, motor and resis-
tive loads, without de-rating.

For further particulars and prices write
to the Canadian representative: Leonard
Electric Ltd., 346 Bering Ave,, Toronto, Ont.

(Turn to page 43)



40

Field And Noise Intensity

Empire Devices Products Corpora-
tion have announced plans to hold a
noise and field intensity seminar in
Ottawa September 9th. The seminar
will deal with techniques and instru-
mentation in the frequency range
14 KC/s and up. For reservations and
details contact Instronies Limited,
P.O. Box 51, Stittsville, Ontario.

A. E. TROLLOPE H. E. SOULIS R. G. SNYDER R. A. TAYLOR

® Thomas A. Edison of Canada Limitl_:d annméncg thle following new appoix;{mer;;s Et tlswird'roror;to MCMQSfer Appon‘]fs PR counsel
district office, 32 Front Street West: Howard E. Soulis, account executive; Rona . Snyder, sales q 3

re;:e:enla(ive’: Roderick A. Taylor, sales representative; Arthur E. Trollope, sales representative. Clifford W, Ha].e haS been appollnted
Mr. Saulis has come to Edison after a number of years as president and general manager of Soulis by McMaster Umversny as public re-

Limited. Halifax-born, he is a past director for the Maritimes Office Machine Dealers Association. 9 3
Mr. Snyder, a graduate of Toronto Central Technical School, was formerly branch'sales manager lations counsel, accordlng to ‘an an-
of Home l"[l:ovisionersl.vl ¥r. "Taylor wa; formferlr‘ U' tant g of Ind p ial .iAcc;P(ance nouncement by Dr. George P. Gllm()lll‘,
Corporation Limited. t. Trollope, a_graduate of the University o oronto, was formerly director g a A

of accommodation, Inspection Departmeat of the Dominion Automobile Association. president of the university.
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®
S Our differentials, for use in servo systems and analog
! H J BW a W K computers, are ready, willing and available. .. now !
a S .
| . Proud members of our large family of standard electro-
Q“hwhnﬁ 3‘ v & mechanical breadboard parts, Beckman differentials
Steepy Lagoon Yacht Harbor - Longboat Key &5

come in three shaft diameters: 1/8”,3/16” and 1,/4”
LUNCHEON ¢ COCKTAILS ¢ DINNER -..all as low in backlash as they're high in accuracy.

Gleason-Coniflex stainless-steel bevel gears mean good
tooth-to-tooth action; gears are cut to AGMA Precision
Class 2. Breakaway torque is low...ball bearings,
preloaded...end-gear runout tolerances, minute.

N, A Sy S
BUCCANEER .~ © , ~—
INN

A handsome new family album fully describes
and illustrates our complete line of standard parts
...ask for data file 75E.

Beckma n“’/
Hellipot corp. Newport Beach. caliy.
a division of Beckman Instruments. Inc.
Canadian Factory: No. 3 Six Points Rd., Toronto 18, Ont.
Sales Representative: R-O-R Associates, Ltd.
1470 Don Mills Road, Don Mills, Ont.

1169

SMALL MOTORS? That’s a job for

ALLIANCE

They specialize in small motors of all types . . .
and in special applications and variations.
Alliance Motors are also Canadian engineering
representatives for Howard Industries Inc. of Racine,
Wis., leading manufacturers of small motors.

Bring your small motor problems
and requirements to

L
—oa~__

ALLIAN

For further data on advertised - products use page 55.
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NEWS

Aviation Electric Appoints

Sales Manager

The appointment of C. Durham Gar-
butt as sales and service manager of
Aviation Electric Limited has been
announced by A. Bandi, president of
the company.

Mr. Garbutt takes over the duties
formerly carried
out by D. R.
Taylor, recently
named director of
Engineering Pro-
ducts Division.

Mr. Garbutt,
who joined Avia-
tion Electric Ltd.
in 1951 as a sales
and service repre-
sentative, brings
to his position
more than twenty years of experience
in the aviation industry, ten of which
were spent in the production, main-
tenance and inspection branches of
B.0.A.C,, during which time he be-
came well acquainted with fleets of
United States and British aircraft on
both sides of the Atlantic.

C. D. GARBUTT

Engineering Professors’

Conference

Department heads of electrical and
mechanical engineering faculties at
thirteen Canadian universities re-
cently met in Peterborough to attend
an Engineering Professors’ Confer-
ence arranged by Canadian General
Electric Company Limited.

The two and one half day program
featured an engineering symposium in
which recent developments in motors
and generators, switchgear and indus-
try control, power transformers, elec-

tronic equipment and general applied
research were discussed

Electronic Enterprises

Representation Appointments

J. C. Conway of Electronic Enter-
prises Regd., 551 Oakwood Avenue,
Toronto 10, Ontario, has announced
that Electronic Enterprises Regd. have
been appointed representatives in
Canada for the Universal Transistor
Corporation, Westbury, Long Island,
N.Y. The products manufactured by
the company include a comprehensive
range of standard transistorized power
supplies. Much of this company’s
activity is devoted to the production
of specialized power supplies to cus-
tomers’ specifications, and these are
heing used in large quantities in both
missile and aircraft applications in the
United States.

Electronic Enterprises Regd. have
also been appointed representatives
for Dawe Instruments Ltd. of England
for Toronto territory.

Western Division For

Bogen-Presto

Chas. L. Thompson, president of
Chas. L. Thompson Ltd., North Van-
couver, B.C,, has announced the ap-
pointment of his company as sales
representatives in Western Canada
for David Bogen Inc. and Presto Re-
cording Corp. of Paramus, N.J.

The territory to be covered is a new
sales division recently set up by
Bogen-Presto and consists of the four
western Canadian provinces — Mani-
toba, Saskatchewan, Alberta and
British Columbia.

David Bogen Inc., which is celebrat-
ing its 25th anniversary in the sound
industry this year, has specialized in
that field with public address ampli-
fiers, inter-communication and school
sound systems and high fidelity equip-
ment.

Presto Recording Corp., also a divi-

® Triple alliance in electrical industry — represented by the three smiling gentlemen
above — has been formed by three companies with interest in Telecables & Wires
Ltd., Fort Garry, Manitoba, the first plant to manufacture telephone cables in western

Canada.

Attending the first annual meeting of the company in Toronto was (left to

right) Sir John Dean from the U.K. company, the Telegraph Construction & Main-

tenance Co. Ltd.; O. W. Titus, president, Telecables & Wires Ltd. and Canada Wire

& Cable Company Limited, Toronto; and J. R. MacDonald, president, General Cable

Corporation of the U.S. The association of the three leading wire and cable firms in

the world, provides an unparalleled access to the finest technical and research facilities
of two continents.

ELEcTRONICS & COMMUNICATIONS, JuLy, 1957
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sion of Unitronics Corp. and now
assoclated with Bogen, has a long
record im the manufacture of high
quality turn-tables and recording
equipment

“Creation of this new territory by
Bogen-Presto,” says Mr. Thorapson,
“points ot the rapidly increasing
importance of Western Canada as a
separate marketing area. The estab-
lishment of a sales office in the
territory should result in a healthy
increase in the sales of both brands.”

Portable Electricity for Work or Play

endy’ PORTABLE
ELECTRIC
GENERATOR

provides
electricity
for many purposes

Weighing only 55 Ibs.. this amall

(197 ~ 135" x 13”) unit can provide you with
modern living wherever you go! Powered

by a swo evele, 2 hop. air-cooled engine, this
OV, 00 cyele ALCL portable generator will
produce a power of over 800 watts—enabling
you to take your power sepply with you.
In emergencies. on trips into the bush,
aboard boats or as a convenient
power souree at remote sites the
BENDIN PORTABLLE
POWER GENERATOR
s a MUNT!

Civil Defense
For Trailers
On Boats

Hunting and Fishing
Trips

Radio
Communications

W aite for detaids
and descriptive
Iiterature,

%

Dealer Inquiries Invited

AVIATION 7 ELECTRIC

LIM/ITED

Home Emergencies
During Construction
For Power Tools
On The Farm

LR 2 b I S .2

200 Lavrentien Blvd., Montreal, P.Q.
HALIFAX - TORONTO - CALGARY - VANCOUVER

For further data on advertised products use page 55.
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S }/A/ 7 /? ON Vacuum process

SELENIUM RECTIFIERS

NOW made in Canada

provide proven dependability and superior
performance to the industries we serve.
Syntron’s unique vapor deposit process and quality control
methods provide rectifiers of extreme uniformity.

Reverse voltage rating from 15 to 45 volts RMS means fewer
cells per stack.

Low forward voltage drop means longer life and lower operating
temperature,

High short circuit surge-current ability to 300 times normal
rating.

Withstand high transient conditions without damage.

Largest range of cell sizes in the world. This permits Syntron
to build rectifier stacks to any specifications of size.

Our applications engineers will gladly submit recommendation
on request.

SYNTRON'S years of experience are available to you.

SYNTRON (CANADA) LIMITED

12 MAIN STREET EAST °

Dept. K .

STONEY CREEK, ONTARIO

|NEWS

Appointment

W. W. LANGLEY

W. W. Langley has recently joined
R. H. Nichols Limited as sales rep-
resentative, specializing in supervisory
control equipment. He was formerly
associated with Amalgamated Electric
Corporation Limited and Northern
Electric Company Limited, having
previously attended the University of
Manitoba. During the past 20 vears,
Mr. Langley has concentrated on the
sale of electrical distribution equip-
ment and power apparatus, and dur-
ing the war, served with the Royal
Canadian Electrical and Mechanical
Engineers.

Appointment

MICHAEL K. SCHURTER

The appointment of Michael K.
Schurter as assistant chief engineer,
Federal Wire and Cable Division is
announced by Harold F. Nunn, vice-
president, H. K. Porter Company
(Canada) Limited. Mr. Schurter
joined the plant engineering staff at
Federal Wire and €able in 1948 as
assistant plant engineer after gradu-
ating from the University of Toronto
with the degree B.A.St., in Electrical
Engineering.

For further data on advertised products use page 55.
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NEW PRODUCTS

® Transistor Inverter
Power Supply

Ttem 1605

Using modern power transistor technique
and applying packaging experience gained
in guided-missile engineering, the Canadian
Westinghouse electronics division has de-
veloped a rugged, lightweight transistor
inverter power supply. It is particularly
valuable in the field of airborne electronics
and other highly mobile equipment, for the
transistor inverter can be used as a direct
replacement for mechanical inverters as a
source of ht voltage from low voltage dc
supplies.

The absence of moving parts in the
transistor inverter means fewer mechanical
breakdowns and electrical breakdowns, and
conservative design-rating of electrical
components. It also offers weight and size-
savings demonstrating a weight saving
factor of as much as 10-1 and a volume-
saving factor of 3-1 over conventional
supplies.

In addition, the overall efficiency of the
unit is approximately 60 per cent higher
than the mechanical type and is capable of
withstanding shocks up to 70 G's for 10
milliseconds on its three principle axis.

The output voltage can be designed from
500 to 1000 volts dc, and output power from
zero to 150 watts under continuous opera-
tion. High pulse powers are available up
to 400 watts depending on application and
duty cycle. Standard operation is from 20
volts to 30 volts source. However, other
input voltages can be accommodated if
necessary.

Output voltage regulation of five per cent
from one-quarter load to full load standard
on all output voltages. Input line voltage
variations of plus or minus 10 per cent
result is not greater than 10 per cent
variations in output voltage at full load
power. Improved regulation of 19 can be
achieved if desired.

For additional information please contact
Electronics Division, Canadian Westing-
house Company, Hamilton, Ontario.

® Miniature Recording

Potentiometer
Item 1606

This new recording potentiometer fca
tures two pens, both writing margin to
margin on a single S5-inch strip char',
producing two continuous records in a
smaller space than that previously requirexd
for two 3-inch recorders and with better
accuracy

The recorder is available with one front
set limit switch and three back set limit
switches on each pen. The amplifiers are
completely transistorized, requiring less
volume and maintenance than ordinary
vacuum tube amplifiers.

The instrument features such specifica-
tions as 0.5 per cent accuracy on each pen,
sensitivity 0.14 per cent of scale span, max
imum source impedance of 1000 ohms per
MV of span, MV or TC calibration, case
extends only 13 inches behind the panel
face.

Optional features include transmitting
slidewires, quick change or manual change
gears for 3 speed chart drive, selsyn motor,
or synchronous motor chart drive, auto-
matic reference junction compensation,
table or panel mounting and margin marker
pens.

Westronics, Inc. 3605 McCart St., Fort
Worth, Texas, U.S.A.
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NEW ELECTRONIC MATERIAL
AT SURPLUS PRICES

Megger Winslow Model 5G-1000

Insul. Resistance Test Set 0-1000
Megohms 500VDC w/Case and

Leads $129.50

Variac Superior 2.4 KVA Power
stat Input 1157230V 60 cy
Output 0270V 9 Amp.

Choppers Stevens-Arnold CH-268
6 Volt 0-500 CPS. $ 975

Time Delay Relay Kurman R300B
115V 60 cy Adj. Delay 30-60 Sec. $ 5.95

10 Turn Precision Potentiometer —
Van Dyke Miniature 50,000 ohms

$ 39.50

0.57 Linearity $ 8.50
Synchros 115V 60 cy Transmiiters
and Receivers (per pair) $ 39.50

Allen-Bradley Potentiometers — type
JU Full Range of RETMA Values
Std. Shaft $ 120

Allen-Bradley Resistors — Full
Range of RETMA Values
ww 106, 4¢; 1w 109, 6¢; 2w 1077, 9¢ ea.

B

tow 5% B8¢; 1w 5% 12¢; 2w 57 18¢ ea.

Transformer 5 Volt 190 Amp Sec
115V 60 cy Pri. 35KV RMS
Insul. Test. Wt. 80 1bs. $ 29.50
POLYSTYRENE CAPACITORS
IMFD 17, tol. $12.10
0.5MFD 1% tol. $ 7.50

IMMEDIATE DELIVERY FROM STOCK

Bargain Filled Surplus Bulletns Available
on Request

LECTRONIC RESEARCH LABS
715-C Arch St., Phila. 6, PA., US.A.
Phone MArket 7-6771

FOR COMMERCIAL
COMMUNICATIONS

LEADERS IN QUALITY,

AVAILABILITY

For a complete line of

RECEIVING AND PICTURE TUBES

POWER AND TRANSMITTING TUBES

L J
TRANSISTOR, DIODES AND RECTIFIERS

ELECTRONICS & COMMUNICATIONS, Jury, 1957

Masts to 200 ft.—single, twin-H, and
quadruple — designed to CSA spec-
ifications. Hot galvanized steel, re-
sistance welded to Canadian Welding
Bureau standards, in accurate jigs
that insure easy and perfect erection.
10-feet sections completely hot gal-
vanized after all fabrication. Galvan-
ized hinged steel base and complete
line of attachment fittings.

\\ BEATTY BROS. LIMITED -~

\Fergus, Ont. Est. 1874

TUBES

CANADIAN GENERAL ELECTRIC COMPANY LIMITED




Westinghouse
2-Way Radio

puts scattered plant vehicles
as close to you as this mike!

WHEREVER they’re working, you
reach all your vehicle operators
instantly. You co-ordinate action
. . . deliver instructions without
delay . . . keep your equipment on
the job, carrying more payloads per
day! Westinghouse Link 2-Way
Radio eliminates all the costly
factors that slow up materials
handling—idle time, dead mileage,
confusion and paperwork !

Obtain the facts! A Westinghouse
communications specialist will
show you actual case histories—
he’ll point out the cost savings of
others. Let him analyze your
operations and explain how a
Westinghouse Link 2-Way Radio
system can make similar savings
for you.

Take advantage of this service.
Just call your nearest Westinghouse
office or write Electronics Division,
Canadian Westinghouse Gompany
Limited, Hamilton, Canada.

WEST/INGHOUSE
ELECTRONICS

57C745

NEW PRODUCTS

® [rradiated Polyethylene

For Voltmeter Probe Tips

ltem 1607

Hewlett-Packard Company, West Coast
electronics firm, has switched from poly-
styrene to irradiated polyethylene for the
production of high frequency vacuum tube
voltmeter probe tips. The switch was made
to enable the tips to withstand cracking at
low temperatures due to the different rates
of expansion of the imbedded electronic
components. This low temperature stress
cracking exposed the internal parts to mois-
ture and was the major limitation of the
polystyrene material.

Polyethylene eliminated the low temper-
ature cracking problem, however, the ten-
dency of conventional polyethylene to flow
at high temperatures restricted its use
under high ambient conditions and in app!li-
cations where the probe tips are soldered
directly into the electronic circuits under
test.

To provide a substantial increase in high
temperature resistance Hewlett-Packard
and Applied Radiation Corporation engi-
neers bombarded sample polyethylene
probe tips with high speed electrons from
ARCO’s eight-million volt linear electron
accelerator. Tests indicated the high tem-
perature resistance of the probe tips was
increased to about 250°F with little effect
upon the resistance to low-temperature
cracking, afforded by the flexible proper-
ties of conventional polyethylene. As a
result of these and other tests. Hewlett-
Packard has adopted the improved irradi-
ated tip as standard on its widely used line
of vacuum tube voltmeters.

Represented in Canada by Atlas Radio
Corporation, Ltd,, 50 Wingold Ave., Toronto
10, Ontario.

® Midget Relay For

Printed Circuit Use

ltem 1608

The series GP was designed to fill the
need for a small, general purpose, depend-
able control relay that would rest solidly
and firmly in a printed circuit board.
Sturdy % by solid lugs inserted into
printed circuit board give relay consider-
able rigidity which makes it an ideal relay
for a multitude of printed circuit applica-
tions. Coils are available in all standard
AC and DC voltages to 115 volts,

The same frame and printed circuit fea-
ture is available in the series PC as a
sensitive plate circuit relay. Sensitivity is
about 130 mW per pole, pre-set at factory,
and coils are available in 2,500, 5,000 and
10,000 ohms. Both relays use selected silicon
steel or magnetic iron. Contacts are self-
wiping %" fine silver rated 5 amperes for
serles GP and 2 amperes for series PC,
non inductive. Board is NEMA grade LE
and all insulation is tested at 500 V.A.C.
minimum. Dimensions are 1” wide, 114"
long and 134" high.

For additional information contact: Hill-
burn Electronic Products Co., 55 Nassau
Avenvue, Brooklyn 22, N.Y.

Announcing the second annual:

CONVENTION
AND EXPOSITION

Automotive Building, Exhibition
Park, Toronto, Canada,

October 16, 17, 18, 1957

ELECTRONICS & NUCLEONICS

inlarged by 25 per cent to
meet the demand for
more exhibit space!

The 1957 IRE Canadian
Convention promises to
draw an even larger
attendance than

last year’s 10,038.

Plan your company’s
exhibit participation now:
Write today for
ilustrated brochure.

IRE CANADIAN CONVENTION

Sponsored by the Canadian Sections
of the Institute of Radio Engineers

Office: 745 Mount Pleasant Road, Toronto 7, Canada
Telephone: H{Udson 8.7768

CANADA’S LARGEST
SCIENTIFIC CONVENTION

AND EXPOSITION

For further data on advertised products use page 55,



NEW PRODUCTS

® New Micro-Microammeter

ltem 1609

‘I'he ultra-stable Model 411 micro-microam-
meter provides high resolution for a broad
range of measurements from 10-* to 10’
ampere. It has no switching transients and
covers eight decades with 17 ranges. The
instrument is extremely stable with zero
drift less than 29 of full scale per week
from source voltages above 10 volts. Re-
sponse time is less than one second on thc
10-'* range and drops to 40 micro-seconds
on the 10-" range with 5000 inmf across the
input. Input drop is less than five millivolts.

The Model 411 has important uses in
long-term control, alarm and monitoring
work, as in thickness gaging and reactor

T il 3,

gl

installations. Other uses include measure-
ments of micro-currents in ion chambers
and photocells and in leakage testing of
insulators, capacitors and resistors when
used with a stable polarizing voltage.

Added features of the micro-microam-
meter include: simple operating controls,
a 216-volt tap for polarizing ion chambers,
and a 10-volt output to drive either 50
millivolt or 5 milliamp recorders. Available
for relay rack mounting or with end frames
for bench use.

Address enquiries to Canadian represen-
tative: Measurement Engineering Limited,
Arnprior, Ontario.

® Transcription Pickup Arm
Item 1610

The Garrard Model TPA10 Transcription
Pickup Arm is the result of very careful
consideration of the requirements desired
by the connoisseur of high fidelity record
reproduction. The styling is ultra-modern,
the pickup has many unique mechanical
features and the number of pivots has been
reduced to a minimum.

One great feature of this pickup arm is
its adaptability to cover a wide range of
requirements. The head will accommodate
practically all available pickup cartridges
and the arm is extendable in length from
714" suitable for playing 12" records to
9% " for playing records up to 16" diameter.

A special balancing lever is fitted to give
weight compensation as the pickup arm is
extended. Adjustment is provided for the
angle of the pickup head to enable it to be
set to give the minimum tracking error.
The height of the pedestal and rest are
readily adjustable without the use of
packing rings to accommodate variation in
turntable height.

Supplied in an attractive box complete
with template, fixing screws and manual
containing full instructions.

Garrard is represented in Canada by
Charles W. Pointon Ltd., 6 Alcina Avenue,
Toronto 10, Ontario.

ELECTRONICS & COMMUNICATIONS, JuLy, 1957

MODEL FCR 250

NOW - PORTABLE
400 cycle power

This new frequency changer makes
it possible to provide well regulated
400 cycle power conveniently and
quickly. This unit, Model FCR 250, is
extremely useful in a wide variety
of applications including testing,
production, airborne frequency con-
trol, computers, missile guidance
system testing, and in practically
any application where the use of
400 cycle power is advantageous.

Model FCR 250 is only one of a com-
plete line of frequency changers
available from Sorensen . . . the
authority on controlled power for
research and industry. Write for
complete information.

ELECTRICAL CHARACTERISTICS
Input  105-125 VAC, 1
phase, 50-65 cycles
Output voltage 115 VAC, adjustable
105-125v
Output frequency  320-1000 cps in two
ranges
Voltage regulation +1%

Frequency regulation +1% (+0.01% with
auxiliary frequency
standard fixed at
400 cycles)

Load range 0-250 VA

oACnsies_

M. % :
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SORENSEN & COMPANY, INC. - STAMFORD, CONN.

For further data on advertised products use page 55.



- SIGMA SENSITIVE RELAY t
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For the sake of brevity, the separate bulletin sheets in the Sigma
Relay Catalog give only the operating power levels for each adjustment
(and not the operating currents for each coil resistance in each adjust-
ment). There were complaints. In this case, brevity was the sole of
nitwits, Customers were suffering from Ohm’s Law Exhaustion just to
buy one relay; so the problem was to devise a device devised to provide
a fast, correct answer. And there you have it pictured above, at slightly
less than half actual size.

That took care of the front. On the reverse side miscellaneous in-
formation and scales were placed, which are not usually found together.
This —we divined —would make the SC attractive to you who never
lost a second’s sleep over what the operating current of a Sigma relay
is; would get our name on your desk —and let us charge off a fair
chunk of the cost to advertising.

For a limited time only, you can get a Slidechart free if you will
ask for it on your company letterbead. We reserve the right to sell them
at some later date.

You don't nced a company letterhead (or even a job)
to get a reprint of our current directory advertisement
which scems to be a handy guidc for those who wonder
what we make in terms of what they nced. Just ask for
EBG™ reprint.

* Electronics’ Bar & Grill

SIGM/ \ INSTRUMENTS, INC.

85 Pearl St., South Braintree 85, Mass.

Canadian Representatives:
SAMUEL C. HOOKER (CAN.) LTD., Montreal and Toronto ® RON MERRITT, Vancouver, B.C.

NEW PRODUCTS

©® Electric Power Absorber

ltem 1611

A new Electric Power Absorber is being
marketed by Sun Electric Corporation. The
Power Absorber is a small cylinder, which
replaces 27 500 W stick resistors. It takes
up only 125 of the space such a bank of
resistors would occupy

The Power Absorber operates at 13,500
W continuous duty, and yet its welght
is only 1 Ib. per kilowatt absorbed. Air is
drawn in through circumferential slots in
the casing, and flows over speciaily de-
signed V-section resistors. The motor and
fan can he opcrated either as part of the
load, or from an independent power source
The Power Absorber is fully proteeted
against overload.

Adaptations of this Electric Power Ab-
sorber, designed by Sun Electric Corpora-
tion, are at present in use in the “Red-
stone” and “Snark” missiles programs.

This Power Absorber is an exclusive
product of the Sun Electric Corporation.
For further information contact the Aero-
navtical Division of Sun Electric Corpora-
tion, 6701 S. Sepuiveda Blvd., Los Angeles,
California or Sun Electric Corporation, 6323
North Avondale, Chicago 31, Illinois.

® High Vacuum Pumps

Item 1612

Central Scientific Company, manufactur-
ing subsidiary of Cenco Corporation, an-
nounces its completely redesigned line of
noiseless and vibrationless high wvacuum
pumps known as Hyvac 2, Hyvac 7, and
Hyvac 14, modern additions to the com-
pany's line of Hyvac, Megavac, and Hyper-
vac pumps.

The well-known principle of gas ballast
control is offered as standard equipment
on Hyvac 14, and is optional on Hyvac 7.
A vacuum pump employing this feature is
able to pass water and other condensable
vapors through the pump and exhaust
them with virtually no internal condensa-
tion.

In addition to the low noise and vibra-
tion features, the pumps are much faster
in operation than the older Hyvac, afford-
ing significant opportunities to industry to
save time and cost in manufacturing
processes,

All three models are highly compact and
light-weight, assuring easy portability.

A spccial feature of the new line of
pumps is extremely simple internal design.
There are fewer moving parts, all machined
to close tolerance. If maintenance becomes
necessary, it can be done on the bench,
eliminating the costly down-time required
to send the pump back to the factory for
repairs,

Other features of the new Cenco-Hyvac
line include an “easy view” oll level
window, a convenient oil drain which saves
time in periodic Aushings and oil changes,
and dynamlcally balanced pulleys.

Different motor arrangements, suitable
for most voltage and cycle requirements,
are available, as well as explosion-proof
and 3-phase motors.

For further information write to Central
Scientific Company of Canada Limited, 146
Kendal Avenue, Toronto 4, Ontarlo.

For further data on advertised products use page 55.



NEW PRODUCTS

® Ultrasonic Emulsifiers

Item 1613

In a new line of ultrasonic emulsifiers
. called the Rapisonic, the Autosonic,
the Dispersonic and the Minisonic . . . an
entirely new principle of operation is used
which has resulted in considerably less
expensive and easler-to-maintain machines
compared with ultrasonic equipment here-
tofore avallable. It also offers faster and

more complete emulsification.

Manufactured by Ultrasonics Limited of
Yorkshire, England, this equipment is han-
dled exclusively in Canada by Pye Canada
Limited.

These machines use the fluid-dynamic
forces of the liquids themselves to produce
sound waves. This Is accomplished by
impinging the liquids in a jet stream on the
edge of the blade which vibrates at about
22,000 c.p.s. Cavitation occurs continuously
in the stream rushing past the blade.
Energy Is developed and used right in the
liquids.

The Rapisonic has a gear-type pump and
ultrasonic head driven by a 2 H.P. motor.
Output is 350 gallons per hour. No premix
is necessary and there is no aeration during
sonification. Emulsions of high and low
viscosity can be handled.

The Autosonic delivers a continuous sup-
ply of emulsion automatically geared to
process volume. Three control valves and
flow rate indicators adjust the proportion
of ofl, water and emulsificant in the final
emulsion. Float switches maintain a bal-
ance in the reservoir by controlling the
feed and discharge pumps as well as the
emulsifying unit. The Autosonic incorpor-
ates the Rapisonic emulsifying unit,

N

The Dispersonic is designed to handle
dispersions of powders In liquids of emul-
sions of an abrasive nature. While the
Dispersonlc uses the same type of ultra-
sonic head as the Rapisonic, the former
uses a continuous cavity pump while the
latter employs a gear pump. The cavity
pump is better suited to resist the abrasive
effects of the powders. Output is 350
gallons per hour.

The Minisonic is a batch-type machine
with a capacity of one gallon and is used
for laboratory use. Similar in principle to
the Raplisonic, progress of the operation
can be viewed through a transparent hose
running from the ultrasonic head to the
reservoir. Handles emulsions of high and
low viscosity.

These emulsifiers have been accepted for
use in: pharmaceutical, food, cosmetic, plas-
tics, leather, chemical, lubricant, paper,
rubber, photographic, automotive and tex-
tile industries.

All enquiries for further information to
Pye Canada Limited, 82 Northline Road,
Toronto 16, Ontario.
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Unparalleled savings
for parallel
resistor-capacitor
applications

Centralab TUBE-R-Cap*

Saves Space!___

Combines a high-quality ceramic capacitor
and a built-in fixed resistor in the space of
a tubular capacitor alone,

Saves Initial Cost!

Costs you less than an equivalent combina-
tion of individual resistor and capacifor.

Saves Handling Costs!_

Only one piece to insert, instead of two; only
one piece to carry on inventory.

Provides any normal capacitor specification
through 4700 mmf, and any resistance value
from 100 ohms through 3 megohms (with
+20% tolerance up through 1 megohm .. .
+30% or wider above 1 megohm).

6,000,000 Tube-R-Caps are now in use, in
antenna-line and many other applications.
Lead spacings provided for any printed-cir-
cuit board. (See illustration below.)

Write us for further information. Or have

ACTUAL SIZE  the nearby Centralab representative tell you
more. If you don’t know who he is. ask us
for his name,

TYPICAL EXAMPLES

DA620
Max. length, .530” —max. diam.,.260"
470 mmf., = 20%, 500V
470 K ohms, = 20%

DA625
Max. length, .810” — max. diam.,.260”
1000 mmf., = 20%, 500V
330 K ohms, = 20%

DA632
Max. length, .900” — max, diam.,.280”
470 mmf., GMV, 1500 VAC (UL rated)
.3 to 1 megohm

Available with crimped leads,
for printed wiring board insertion

A DIVISION OF
GLOBE-UNION INC.
964G E. Keefe Ave.
Milwaukee 1, Wis.
*Trademark In Canada:
804 Mt. Pleasant Road
02558 Toronto, Ontario

ELecTRONICS & COMMUNICATIONS, JULY, 1957 For further data on advertised products use page 55.
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183 in./sec.

e

I
g
2.5 ms.
How to move
a plunger
at 900 g’s

Problem: Design an assembly to
release a gate on the sorting mech-
anism of a business machine.

The assembly must actuate a
plunger, getting it out of the way
in 2.5 milliseconds.

It must be reliable over a long
life. Keep it small. Keep cost low.

Ovur solution: A marriage of pulse
circuit techniques and electromag-
netic piuager techniques in an
¢lectromechanical transducer.
The final unit develops an ac-
celeration of 950 g’ and a peak
velocity of 183 inches per second.
A force of 74 pounds moves the
1.25 ounce plunger .051 inches.
The plunger moves 90% of this
distance in only 0.5 millisecond—
only 1/5th of the time allowed.
If you want an electronic assem-
bly, designed and produced in
large or small quantities, contact...

CAILEDONIA

[ ELECTRONICS AND TRANSFORMER CORPORATION |

Dept. EC.7, Caledonia, N.Y.

In Canada: Hackbusch Electronics, Ltd.

23 Primrose Ave., Toronto 4

NEW PRODUCTS

® Silicone Oil
Item 1614

A drop of silicone oil placed under each
transistor in the compact “Transidyne” d.c.
transformer made by Nader Manufacturing
Company, Monrovia, California, Is credited
with helping increase its efficiency. It is
useful in many places where miniaturiza-
tion is important, Particular uses are found
in missile and other airborne systems.

The new Nader ‘““Transidyne” Model 265R
weighs only 12 ounces, but has an efficiency
of 80Y%. Because of its transistorized cir-
cuitry, it can do the job previously done
by rotary equipment 12 tlmes as big and
weighing 12 times as much.

Dissipation of heat is an important con-
sideration in the “Transidyne”. The tran-
sistors are very sensitive to heat, and it is
necessary to dissipate it at all times that
the system is in operation. The chassis itself
serves as a radiator, so the problem was
to increase the heat conduction between
the miniaturized semi-conductor component
and the chassis. It has been found that a
drop of silicone oil placed under each
transistor eliminated the film of air, and
thereby increased the flow of heat to the
chassis for dissipation. The type used is
“Union Carbide” L-46 Dimethyl Silicone Oil,
which has excellent electrical properties,
stable viscosity over wide ranges of tem-
perature and is non-flammable. The oil is
painted on the transistor and chassis with
a small brush. A thin mica washer is
placed between them to assure electrical
insulation. [

“Union Carbide” Silicone products are
distributed in Canada by Bakelite Company,
Division of Union Carbide Canada Limited,
40 St. Clair Avenue East, Toronto 7, Ont.

® Twin U-Type Speed Clip
Item 1615
A new, twin U-Type Speed Clip, devel-
oped for the attachment of electrical wiring
on household appliances, electronic equip-
ment and other products was announced
recently by Dominion Fasteners Limited,
Canadian manufacturer and licensee of
Speed Nut brand fasteners.
Employing Tinnerman’s exclusive heel-
and-toe principle of self-retention, the new
Speed Clip is front-mounting and eliminates

SATELLITE TRACKING

(Continued from page 23)

1—the phasing of the antenna in
the array is very important and
is the reason for using a coaxial
type output on the antenna and
coaxial type connecting harness
between the individual antennas
making up the array. An open
wire phasing line between the
antennas in the array would
result in a lack of phase correla-
tion and creates inaccuracies in
the system due to coupling and
lack of symmetry.

2—open wire can be used between
the arrays provided precautions
are taken to maintain symmetry
and phase correlation.

3—all antenna arrays must be in
one horizontal plane and the
arrays on each axis in perfect
alignment (Figure 2). This is
especially important when the
antennas are tilted for tracking
north or south of the station.

the need for nuts, bolts or auxillary fasten-
ing devlces.

Ideal for use in hard-to-reach locatlons,
the new clip’s spring steel “toe” is merely
inserted Into a mounting hole in a pane!
and wlth slight finger pressure down and
forward the clip snaps into wlre-receiving
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position, Electrical wires, firmly secured
by twin spring steel fingers, can be re-
moved for servlcing or replacement without
detaching the clip.

Embossed ribs in the base and wire-
retaining portions of the new Speed Clip
provide added rigidity and extra gripping
power. The clip’s edges are rounded to
prevent chafing and wear on wire insula-
tion.

Dominion Fasteners Limited, Hamilton,
Ontario.

® Klystron Facts Available
Item 1616

A 24-page, 2-color brochure entitled Kly-
stron Facts Case No. 4 has been published
by Eitel-McCullough, Inc., San Bruno, Cali-
fornia. Summarizing recent Eimac develop-
ments in the field of klystron design, it
includes useful facts on super power Kly-
strons, beam switch tubes, beam rectifier
tubes, as well as information on depressed
collector operation, use of klystrons in high
power UHF SSB service, shaped pulse appli-
cations and other Eimac klystron develop-
ments,

Copies of the brochure have been mailed
to all Eimac catalog holders. Others may
obtain a new brochure by writing The
Ahearn and Soper Company Ltd., 384 Bank
St., Ottawa, Ont.,, Canada.

ULTRASONIC DRILLING

(Continuved from page 28)

technique was applied to other ma-
terials, including aluminum oxide,
ferrite, steatite, and carbide. Through
this experimentation, C-Mar has de-
veloped what is claimed to be one
of the most complete ultrasonic drill-
ing services in the country.

At the tube manufacturer’s request,
C-Mar’s specialized experience in this
technique was applied to the problem
of manufacturing the alundum tube
spacers. Several pilot samples were
drilled and costs were found to be
reasonable. Furthermore, accuracy of
the holes and slots was within .001
and .0005 in.

Tests proved that tubes made with
these spacers more than lived up to
expectations, Although alundum
spacers cost more than the old mica
spacers, this higher initial cost is more
than offset by improved performance
and greater durability. Noise is mini-
mized and tube life has been increased
threefold.

For further data on advertised products use page 55.



NEW PRODUCTS

® Heico MIK Filtration Units

Item 1617

The new Heico MIK Filtration Units
have been developed to meet the specific
current necds of the lithographic industry
for the removal of minute particles from
water,

This new filtering technique is essential
(0 quality control because 1t has been
found that even highly purified water con-
tains sub-microscopic particulate matter
which, ir present in water, reduces the
quality of the end product and raises
production costs.

The Heico MIK Permanent Cartridge
makes possible the production of physically
pure water that heretofore could only be
produced on a very limited scale. Capa-
cities range from 3 to 10 gallons per

minute and the filter removes all physical
impurities larger than the rated density

of the cartridge. Heico MIK Permanent
Cartridges are available in the following
densities: 25, 10, 1 and 0.1 microns. (A
micron is 39,1,000,000th of an inch.)

In addition to general industrial uses,
Heico MIK Filtration Units are available
for filtration of demineralized waters, elec-
tronic wash waters, nucleonics, photog-
raphy, analytical laboratories and for the
removal of bacteria.

Technical Bulletin R-142 is available on
request to Heico, Inc., Dept. 69, 25 North
Sixth Street, Stroudsburg, Pa., US.A.

® General Purpose

Digital Computer
Item 1618

The Bendix G-13D is a low cost general
purpose digital computer especially adapted
to engineering and scientific calculations.
It is small and rugged enough so that it
can easily be moved, and requires no
elaborate installation. Weight is only 850
pounds, with an additional 175 pounds for
the optional magnetic tape unit.

Applications of the G-15D range over the
entire engineering and scientific field. It
has been extensively used in earthmoving
computations in highway construction,
where a 30-fold reduction in cost of making
“cut and fill” calculations has been demon-
strated in practice. It is excellent for
university use in graduate courses in
physics and mathematics. It is useful in
the design and operation of electrical
transmission lines, and pipe lines carrying
natural gas, oil, or water. It can be used
for “real time” data processing in aircraft
and missile testing. New applications are
constantly being found for the G-15D where
large amounts of repetitive calculations
must be made quickly and efficiently,

(Continued on page 50)

MUIRHEAD
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P

"GIVE ME MUIRHEAD'S,
| WANT SYNCHROS
IN A HURRY!/"

s

276/3Ca

SYNCHROS TO MIL SPEC

IMMEDIATE DELIVERY

INSTRUMENTS LIMITED

STRATFORD - ONTARIO - CANADA

STRATFORD 3717

Bor further data on advertised products use page 55.



NEW PRODUCTS

With the optional Digital Differential
Analyser accessory, the G-15D becomes a
powerful tool for solving problems in
dynamic systems and automatic control.

The G-15D features simplified operation.
Interpretive codes are presented in self-
sufficient manual which enable a person
without computer training or experience
to prepare a problem for solution. Modern
production techniques such as plug-in sub-
assemblies, printed circuits, and dip solder-
ing enable the manufacturer to offer large
computing capacity at an unusually low
price.

The G-15D is sold or leased in Canada by
Computing Devices of Canada Limited, Box
508, Ottawa 4, Ontario.

® Pressure Transducer

Item 1619

Fischer & Porter Company, manufacturer
of complete process instrumentation, is
placing its Pressure Transducer on the
market. Developed by the company for
use in data reduction systems, the device
converts a 3-15 p.si. signal to a-c milli-
volts directly proportional to the pneumatic
input. When pressure is applied to the
sensing element of the transducer, the
resulting movement of an expandable cap-
sule displaces an armature which induces
opposing voltages in twin secondary coils.
This voltage is linearly proportional to the
pressure input. The output may be used
to position an indicator, recorder or control
device. Accuracy of the F&P Pressure
Transducer is high: 0.25 per cent of the
full scale.

Additional information is available from
Fischer & Porter (Canada) Limited, 2700
Jane Street, Toronto 15, Ont. Telephone:
CHerry 1-8624.

CLM
RECTIFIERS
nurse

your
batteries

You’ll protect your investment
in station-type batteries when you install CLM
Electronic Regulated Selenium Rectifiers.

CONSTANT OUTPUT VOLTAGE. In a CLM rectifier the
output voltage is kept constant from no load to
full load which increases battery life.

SELF-PROTECTING. CLM rectifiers are self-protecting on
overload as the voltage curve drops off rapidly
after 115 percent load is reached. CLM electronic
regulated rectifiers are convection cooled, noiseless
and require a minimum of maintenance.

FREE BULLETIN. For your free copy of Bulletin SR-14
which describes in detail, the performance
characteristics of CLM rectifters for station-type
batteries write: Jack West, Sales Manager,
Rectronic Division, Canadian Line Materials
Limited, Toronto 13, Canada.

SELENIUM RECTIFIERS

® Microwave Pressure Windows

Item 1620

A complete series of high power, broad-
band, flange-mounted waveguide pressure
windows has been introduced by Microwave
Associates, Inc., Burlington, Mass.

The windows provide a vacuum-tight seal
and protection against humidity, dust, ete.
and are used to seal waveguide and antenna
systems, gas switching tubes, power tubes
and ferrite components. The windows are
available at frequencies from 2.45 to 75
KMC. These cover-flange-mounted designs
are normally mounted between two choke
flanges in waveguide assemblies. Windows
are available for direct insertion into radar
waveguide, or test bench applications in
S, C, X,, X/2, X, Ke, Ku, K, Ka, and V band.

The manufacturer will furnish additional
data on request. Write to Microwave Asso-
ciates, Inc. ,Burlington, Mass., U.S.A.

® Transistor Oscillator

Item 1621
A battery-operated Transistor Oscillator
that contains its own batteries — yet is

small enough to be held in the hand, is
being produced by Dawe Instruments Ltd.
An illustrated leaflet describing the oscilla-
tor is now available. Known as the Type
420, the oscillator gives outputs at 400 and
1000 cycles. It incorporates a voltmeter and
is said to be very simple to use. Also there
is no “warming up” period. The oscillator
can be used independently in audio system
tests and as a bridge source. It is also said
to be very useful where an ungrounded
source is required. Measurements are 9%
inches by 314 inches by 273 inches. Weight
is 214 lbs,

Detailed information is available by
writing to Dawe Instruments Ltd., Cana-
dian Division, 1654 Bank Street, Ottawa 1,
Ontario.

® Beatty Mast Catalog

Item 1622

Beatty Bros. Limited, Fergus, Ontario,
has recently issued a new catalog on
“Beatty Masts and Supporting Structures
for Television, Communications and Broad-
casting”.

This forty-eight page catalog has been
designed and written to aid those engaged
in the electronics and communications in-
dustries in the selection and erection of the
Beatty Mast line. It features such types
of masts as the Wall Support (no guy
wires); the Single (Class A to 80 ft. - Class
B to 200 ft.); the Twin (Class B only to 250
ft.); the ‘H’-Type (Class B only to 250 ft.);
etc.

Beatty Masts are of hot-galvanized steel
and conform throughout to C.S.A. specifi-
cations. Included also is a complete line
of accessories together with helpful engi-
neering data.

Copiles of this catalog are available upon
request to Beatty Bros. Limited, Fergus,
Ontario.

@® Nuclear Powered

Electric Timers
Item 1623

A small, light Nuclear Powered Electric
Timer has been developed by the Patterson,
Moos Division of Universal Winding Com-
pany, Inc., 90-28 Van Wyck Expressway,
Jamaica 18, New York. Given the trade
name BETACHRON by the Company, the
timer has a shelf and use life of over 25
years and is capable of reliably operating
over wide ranges of temperature, accelera-
tion and vibration. The Electric Timer is
suitable for use in weapon and missile
systems where time delays from micro-
seconds to forty hours are required with
an accuracy of +39%. Its performance has
been proven in many applications for the
past five years.

The Nuclear Powered Electric Timer,
which is capable of delivering energy
pulses up to 250,000 ergs, is supplied
encapsulated in a metal case, and provided
with standard connectors at the output.
A timer for fixed time intervals is supplied
in a cylindrical metal case 2% inches in

For further data on advertised products use page 55.
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diameter, 175 inches long. Settable time
delays, up to 10 steps, are available in a
variety of subminiature types depending
on the number of time intervals desired.
A switch, located within the case, initiates
the time delay. Depending upon the appli-
cation, either a snap action, pull wire, or
external electrical signal type switch can
be supplied without changing the physical
dimensions of the unit. It is also possible
to arrange the timer in many mechanical
and electrical eonfigurations, thus compris-
ing a family of timers that can be supplied
to meet specific requirements.

The heart of the Timer is a Nuclear Bat-
tery which has been in production at the
Patterson Maos Division for the last few
years. This battery converts nuclear energy
directly into electrical energy. It is made
with current ratings from 50 to 5000
micromicroamperes and equilibrium volt-
ages in the order of 10,000 volts. Battery
performance is not affected by environ-
mental conditions, and shelf and use life
are not changed by short circuiting.

Pattersom, Moos Division of Universal
Winding Company, Inc., 90-28 Van Wyck
Expressway, Jamaica 18, N.Y., US.A.

® Transistorized Control
Ampliger
Item 1624

Packard-Bell Electronics Corp. displayed
for the first time at the IRE Show in New
York City, March 18th-2lst, a diminutive
transistorized control amplifier that has be-
come the vitul element in regulating power
for an entire military aircraft fire control
system.

Weighing but 11 ounces, the mighty
midget is a part of an integrated power
supply system designed and built by

Packard-Bell Electronics for North American
Aviation.

The custam component has a life expec-
tancy of 10,000 hours or more, with ripple
less than 50 mv from peak to peak, operat-
ing temperature of minus 65 degrees to
plus 125 degrees centigrade, and is adapt-
able to voltages of plus or minus 50 to
plus or minus 1000. Its regulation is plus or
minus 1 per cent, with circuit gain of 60
to 80 db.

Packard-Bell Electronics Corporation, Los
Angeles 64, California, U.S.A,

ELECcTRONICS & COMMUNICATIONS, JuLy, 1957

A component fails in o TV set

and we lose a few hours of
entertainment. Let the same
component fail behind o radar
screen and we moy lose the
future.

We wall pay for high reli-
ability whether we achieve it
or not. That’s why Sprague
high reliability components are
specified inicritical electronic
equipment,

SPRAGUE

CANADIAN
MANUFACTURING
REPRESENTATIVE
Micarta Fabricators
Limited
18 Toronto Street
Toronto, Ontario
Phone EMpire 8-4251

I = —
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ECLIPSE-PIONEER

SYNCHROS,

AVIATION

FOR SERVO MECHANISMS
AND COMPUTING DEVICES

A complete line of high accuracy
transmitters, receivers, resolvers,
differential and linear synchros is
available in sizes 10, 11, 15 and
22 — standard or corrosion re-
sistant models.

Fast delivery on small quantities
for vour engineering prototypes.

ELECTRIC

LiIiMm/1I TE O

CARADIAN AFFILIATE OF BENDIX AVIATION CORPORATION

QUARTZ CRYST

“he Beason
D¢ Olbuious

More and more
people are specifying
SNELGROVE
engineered Quartz
Crystals from Canada’s
only Canadian owned
and operated

crystal manufacturer.

Because they know that
Snelgrove produces
Quartz Crystals that give
trouble-free and
guaranteed performance.

Those who demand the
finest in Quartz
Crystals obviously

“Insist on Crystals by
SNELGROVE”.

C. R.

SNELGROVE

CO. LIMITED
141 Bond Avenue,
Don Mills (Toronto), Ontarie
Phone KI. 4.1107-8

Canado's Foremost Frequency Contral Specialist - Licensed Under Bell System Potents

For further data on advertised products use page 55.
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- SNAP ACTION

IN EVERY CONTROL PHASE

with the Curtiss-Wright /’SNAPPER’’
Thermal Time Delay Relay

Computers, broadcast equipment, motors, lighting systems,
missiles, industrial controls — for electrical circuit appli-
cations involving time delay that demand unfailing action
in every control phase, more and more design engineers
specify “SNAPPER" Relays by Curtiss-Wright. These
reliable relays eliminate chatter with positive snap action,
have single-pole double throw contacts and a wide temper-
ature range (—65° +100°C). Preset time delays from 3
seconds to 3 minutes are now available in metal envelope
and from 5 to 60 seconds in glass envelope. Write for our
new detailed data sheet with complete application in-
formatior.

ELECTRONICS DIVISION

Component
ey CURTISS-WRIGHT

CORPORATION * CARLSTADY, N.J

For further data on advertised products use

""SNAPPER’"
GLASS RELAYS
—for commerciol op-
plications, single-
pole double throw

snap action.

MAGNETIC
AMPLIFIERS

—custom-designed to
fit complex require-
ments for control
systems,

"*MEMORY""
RELAYS
—thermally operated
bi-stable time delay
relays with two sep-
arate heater circuits.

NEW PRODUCTS

® Polystyrene Capacitors
Item 1625

Deltaply *“85” capacitors offer exceptional
electrical properties in the temperature
range -55° C to -+85° C. They are recom-
mended for applications in which a small
uniform capacitance change with tempera-
ture, high Q, very high insulation resis-
tance, very low dielectric absorption and
high stability are critical factors. The
temperature-capacitance co-efficient is —120
PPM/°C. and is very nearly linear. Insula-
tion resistance in megohms x microfarads
varies from 10 million at 25° C to 200,000 at
85°C.

Capacitance values from .001 to 10.0 mfd.
may be obtained in hermetically sealed
metal tubes or CP-70 cans. Six voltage rat-
ings from 50 to 1000 volts are available,

Manufactured by Dearborn Electronics
Laboratories, 1421 North Wells Street,
Chicage 10, lilinois, U.S.A.

® Three Sided Wiring Duct

Item 1626

Glastic Channel-Duct, a 3-sided wiring
duct for simplifying panel wiring, is now
available in a 2-inch high size as well as
3-inch size. The new size extends only two
inches away from the panel.

Channel-Duct provides a means for lower-
ing fabrication and assembly costs in the
production of control panels. Wires are
laid in the glass-reinforced polyester duet,
then strung through holes to the nearast
connection points before the cover strip is

o’ 4
snapped on. Channel-Duct replaces hand-
formed solid wire layouts, eliminates ex-
pensive harnesses and simplifies main-
tenance. It is easy to shear, easy to mount
and doesn’t require mitred corners.

Some additional benefits of Glastic
Channel-Duct include UL-recognized flame
retardance to 105°C., dielectric strength of
5000 volts minimum, high impact strength,
dimensional stability and superior arc
resistance.

Technical data and prices can be obtained
by writing to: The Glastic Corporation,
4321 Glenridge Road, Cleveland 21, Ohio.

® Literature re Moseley

Instruments
Item 1627

R-O-R Associates Limited, 290 Lawrence
Avenue West, Toronto, announces that new
literature is available on Moseley X-Y Re-
corders and Data Handling Instruments,
This material includes pamphlets on three
versatile models (Model 1, drum type;
Model 2A, flat bed type: Model 3, desk
type) featuring ranges from 5 millivolts
to 500 volts; 200,000 ohms per volt input
resistance, zero offset, speeds up to %

page 55,
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second full scale; 0.25 per cent accuracy.

Rugged and stable, all models provide
facilities for curve drawing and curve fol-
lowing. Digital data may be plotted in
point form from keyboard, tape or IL.B.M.
card sources.

Data sheets are also available on the
following: Model F-1, Curve Follower;
Model 2, Recorder Character Printer; Model
20 Series — Moseley DC Voltmeter; Model
4, which is rack mounted version of Model
2A (all models can be furnished rack
mounted as required); Model 30A, Card
Translator; Model 40 Keyboard; Model 50,
Tape Translator; Model 60, Logarithmic
Converter.

Demonstrator instruments are available
for trial.

For further information apply to R-O-R
Associates Limited, 290 Lawrence Avenue
West, Toronto 12, Ontario, Canada.

® Precision Phase Meter

Item 1628

Type 405 Series is the most stable and
convenient device for measuring a phase
angle between two alternating voltages
without either amplitude or frequency ad-
justment. In addition to its capability of
presenting the phase angle directly in
degrees on an 8" rectangular panel meter
with mirror scale, it is also capable of
plotting phase-frequency curves on a re-
corder or oscilloscope. Furthermore, this
instrument has no ambiguity at zero de-
gree, and it is perfectly stable for measur-
ing a small fraction of one degree on all
ranges including 0-12° range. This instru-
ment consists of a coincident slicer and
cathode-coupled limiter stages with plate-
to-grid degeneration. Most of these circuits
were developed by our engineering staff.

This instrument has a number of out-
standing features: (1) Meter reading is
independent of the ratio of the input signal
amplitudes. (2) Equal accuracy for sym-
metrical waveforms of any shape. (3) No
amplitudes adjustment in both signal volt-
ages. (4) No ambiguity at zero degree. (5)
Provision for identification of “LEAD” and
“LAG”. (6) Provision for self-calibration
and self-adjustment.

The specifications are as follows: Type
405L has a frequency range from 1 c.p.s.
to 20 ke., and Type 405H has a frequency
range from 8 c.p.s. to 500 kc. There are
eight phase ranges: 0-12, 0-36, 0-90, 0-180,
180-192, 180-216, 180-270 and 180-360 degrees.
The relative accuracy is —+14°, and the
absolute accuracy is *=1° or 2 per cent at
any range. The input voltage is 0.3 volt
to 70 volts for Type 450L, and 2 volts to

40 volts for Type 405H. The front panel
reading is completely independent of the
ratio of signal amplitudes, ranging from
1 to 20 times for Type 405H, and 1 to 230
times for Type 405L. The input impedance
is 3 megohms shunted with 20 uuf on
both input channels for Type 405H; and
6.8 megohms shunted with 20 uuf for Type
405L.

For further information write: Advance
Electronic Labs., Inc., 249-259 Terhune Ave.,
Passiac, N.J.

EvLecTrRONICS & COMMUNICATIONS, JuLy, 1957

® Photoelectric Controls
Item 1629

Replacement of Photoelectric Controls or
Light Sources in seconds is afforded by
new plug-in mounted controls announced
by Autotron, Inc.

Sockets are built into separate mount-
ing bases. Controls and Light Sources plug
into the bases and are secured by snap
action clamps. The sockets swivel for pre-
cision alignment. A soft Neoprene gasket
seals out dust. Replacement requires no
special tools or skill.

Dark actuated and Light actuated photo-
electric controls, photoelectric timing con-
trols and a whole series of light sources
are available with plug-in mountings, for
115 V. 50-60 C. and 230 V. 50-60 C.

All housings are cast aluminum with
splash-proof gasket seals. Bases have ad-
justable brackets for mounting convenience.

Approximate over-all dimensions, (light
source or control) including base but not
including bracket and lens tube: height

53

1034”, width 47, depth 4”.
Literature on request to Autotron, Inc.,
Box 722-CJ, Danville, Ill.,, US.A.

® Variable Composition

Resistor Item: 1630
Precision Electronic Components (1956)
Ltd. are now producing a new !-” dia.
Variable Composition Resistor which will
meet the MIL-R-94A specifications of style
RVSE.

This unit is completely enclosed and the
shaft is sealed; it can safely be rated at
13 watt at 70°C ambient temperature, and
derated at 120°C.

The insulation resistance of this control
remains high even under 95 per cent humi-
dity; the unit does not corrode when sub
jected to a 200 hour salt-spray test, and
its life expectancy is exceptionally high.

Precision Electronic Components (1956)
Ltd., 50 Wingold Ave., Toronto 10, Ontario,
Canada.

ERICSSON

TELEPHONE SALES

Nome:
OF
CANADA LIMITED Address:
City

for complete information on

LM ERICSSON

MINIATURE, LONG-LIFE TUBES

2C51/396A 407A 5591/4038
5842/417A 5847/404A 6028/408A
6927/6J6L 6928/6AQ5L

® 10,000 hour lifetime for most types
® Quality ond performance tested

® Ruggedized—mechanical robustness
far exceeds international stanclards

® Specially selected high quality ma-
terials throughout

e Available from stock

Ericsson Telephone Sales of Canodo Limited
130 Bates Road, Montreal, 8, P.Q.

Please send me full information on your long
life electronic tubes.

Compony:

SEND THIS
COUPON NOW

Prov.

For further data on advertised products use page 55.
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CLM
DARCY

RELAYS

Now you can get fast delivery with Canadian made
relays. All standard types are available and all are
electrically and mechanically interchangeable with
other makes.

Hlustrated are only a few telephone type relays.
Other spring and coil combinations are available.

For full information call or write Jack West,
Sales Manager, Rectronic Division, Canadian Line
Materials Limited, Toronto 13, Canada.

SALES OFFICES AND WAREHOUSES

ST. JOHN'S NFLD.® HALIFAX ® SAINT JOHN ¢ MONTREAL ¢ OTTAWA
FORT WILLIAM ® WINNIPEG ¢ REGINA ¢ CALGARY ® VANCOUVER

WITH PLUG-IN BASE

TYPE CC

Assistant Manager

Salary $6,000 to $8,000
plus incentive bonus

A well established, medium size, prestige
organization in the field of exposition
production and management, requires an
assistant manager (28-40).

Applicant must possess sales ability, be a
good correspondent and adept at handling
detail, have proven administrative experi-
ence, and be a creative thinker.

This position offers an excellent future in
an unusual and interesting business.

Box 1000

ELECTRONICS & COMMUNICATIONS
31 Willcocks St. - Toronto 5, Ont.

CLM-DARCY
RELAYS

-
]
Werite today for =
your free copy of this = ask for data file 7] E
Technical Paper -
|
]
n
N

AC Performance and Phase
Compensation of
Copper-Mandrel Potentiometers T

BY BENJAMIN E LOGAN
b 3
Research Engineer
Dynamic Analysis & Control Laboratory
Massachusetts Institute of Technology

il )00

AN QOO0 /)
...... / N/

Beckman7

ll'.ll X
178 =
& .5'?((:*1'15

Helipot corp. Newport Beach, Caliy.

a division of Beckman Instruments, Inc.

Canadian Factory: No.3 Six Points Rd.. Toronto 18, Ont.
Sales Representative: R-O-R Associates, Ltd.
1470 Don Mills Road, Don Mills, Ont.

For further data on advertised products use page 55.
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FOR PRECISION LABORATORY OR
PRODUCTION TESTING
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FREED 1110-AB

INCREMENTAL INDUCTANCE BRIDGE

AND ACCESSORIES

Accurate inductance measurement with or without su-
perimposed D.C., for all types of iron core components.

that operates dependably at settings
as low as—40°F. and as high as +300°F.....

G-V's C8 Series of hermetically sealed electrical thermostats
is specially designed to meet the difficult operating conditions
of electronic and aircraft applications. Operating points, regard-

® INDUCTANCE — 1 Millihenry to 1000 Henry less of settings, are not changed by exposure to temperatares
® FREQUENCY — 20 to 10,000 Cycles ranging from —100°F. fto 4 300°F. Shocks up to 150g for 3
® ACCURACY — 1% to 1000 Cycle, 2% fo 10KC milliseconds, vibration of 25g up to 1000 cps, -and vibration of
: CONI?}JO(‘::I'ANCE —;gn;:rc;rggo to ¥ MHO 10g up to 2000 cps do not damage these thermostats nor
® SUPERIMPOSED D.C. — Up to 1 Ampere change their setting.

@ DIRECT READING — For use by unskilled opzrators. Write for complete technical and application data.

ACCESSORIES AVAILABLE:
1140-A Null Detector, 1210-A Null Detector — V.T.V.M,,
1170 D.C. Supply and 1780 A.C. Supply.

G-V CONTROLS INC.

G-V
54 Hollywood Plaza e East Orange, N.J.

. Repiesented in Canada by:
LEONARD ELECTRIC, LTD., 346 Bering Ave.,, Toronto 18&

INSTRUMENT DOIVISION

FREED TRANSFORMER CO., INC.

1716 Wairfield $t., Brooklyn (Ridgewoad) 27, N.Y.

with TMC
CARPENTER
POLARIZED RELAYS

They are used in submerged telephone cable
repeaters — in stratosphere aircraft in many
varieties of telecommunication and scientific equip-
ment — in metallurgical heat treatment recorders

in biological research — even in swimming bath
temperature controllers. It can help vou to periect
your project.

With its high sensitivity, the Carperter Polarized
Relay can replace cercplex amplifying equipment. —
its almost perfect comtact performances enables it
to convert minute d.c. signals into a.c. and so
simplify electronic amplification — it will ope-ate
direct from valves — il will repeat signal impulses
with greal accuraer as is required in telegraphy,
tele-metering, protection and tele-control schemes.

RE MANUFACTURING

o

‘P
wO¥

EM. 6-5314

Four generic types are available, each
in several versions, with a wide range
of standard windings. Illustrated is the
Type 5; dimensions, Height 2.5 in., Width
1.6 in., Depth 0.8 in.,, Approx. Weight /
4.8 oz,

J‘4" 0* “Q\‘\ f

¥
8106 26 pyngan $1.10F

ELECTRONICS & COMMUNICATIONS, Jury, 1€57 For further data on advertised products uve page 55.
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world’s finest

electronic equipment

in kit form...

EATHKIT

High Quality
Advanced Design

Reliable Performance

Real Economy

Heathkit
VEO Kit

Go VFO for added
convenience and flexi-
bility. Functions with
Heathkit AT-1 or DX~
35. or with most mod-
ern transmitters. Cov-

and 10 meters. Three
basic oscillator fre-
quencies provide better

VAC at 0.45A

METER KIT

-~

justing wave

MODEL GD-1B

Shpg. Wt. 4 Lbs.

for literally hundreds of jobs.

|
)

Complete instructions provided with kit.

DAYSTROM LIMITED

ELECTRONICS & COMMUNICATIONS, Jury, 1957

Heathkut
TRANSMITTE

DX-20 CW

OQutstanding dollar-per-watt
plate power input, bandswitching for 80, 40, 20,
15, 11, and 10 meters. Crystal or external VFO
excitation. Pi network output—*‘potted” trans-
formers—TV1 suppressed—pre-w ound coils.
Uses 6CL6 oscillator, 6DQ6A final.

Heathkit ALL BAND
COMMUNICATIONS TYPE
RECEIVER it

Unusual sensitivity and selectivity for price. Covers
§50 k¢ to 30 mc in 4 bands. AC power supply—
electrical bandspread-—antenna trimmer—separate
RF and AF gain controls—noise limiter—head

MODEL VF-1

ers 160-80-40-20-15-11 52 59.5

Shpg. Wt. 7 Lbs.

than 10 volt average RF output. Plug pravided for
crystal socket of transmitter. VR tube for stability.
Requires only 250 VDC at 15 to 20 ma. and 6.3

Shpg. Wt. 12 Lbs.

Heathkit GRID DIP [ Heathkit "'Q’’ MULTIPLIER KIT

flexibility to your re-
ceiver, and rejects ua-
desired signal or hetro-
dyne. Tunes any signal
within TF of receiver
with effective Q of ap-
proximately4,000. Prg-
vides sharp *‘Peak’ or
“‘null.”’ Surpasses crys-
tal filter in Aexibility
of operation. Use with
receiver having 450—

~N Use as a signual source.
4 for determimning
known frequency,
checking resanance of
tuned circuits, or for ad-

Equally valuable in ham
shack, service shop, or
laboratory. Features 500
$2395 ua meter with sensiti-

. vity control, for indica-
tion. Covers 2 m< to 250
mc with five coils, sup-
plied with kit, Coils pre-wound, dial scale pre-
calibrated. Easy to build, and extremely valuuble

$1295 5

function with AC-DC receivers. Requires 6.3 VAC
at 300 ma, and 150-250 VDC at 2 ma. Cable and
plugs supplied for connection.

Heathkit *“*AUTOMATICY
 CONELRAD
" ALARM KIT

Heathkit ANTENNA
IMPEDANCE METER KIT

Use this instrument, with a source of RF signal, to
determine antenna impedance, line impedance. and
1o solve impedance matching problems with fixed
or mobile antennas or transmission lines. Also,
will double as field strength indicator, or phone
monitor. Uses 100 ua meter and features calibrated
impedance scale on control
knob. Covers 0 to 600 ohms.
A valuable device in any bam

MODEL
oo $17 93
Shpg. Wt 4 Lks.

The CA-1 Conclrad Alarm can be used with any
radio receiver that has AVC. Automatically cuts
AC power to your transmitter and lights a red
indicator when monitored station goxs off the air.
Features heavy-duty 6-ampere relay. a thyratron
tube to activate refay, and built-in power supply.
Sensitivity contral adjusts to various AVC fevels.

@5 MODEL AM-I
Shpg. Wi. 2 Lbs.

A Subsidiary of Daystrem, Inc 2 RAITHERM ROAD
Distributor of Heathkits in Canada TORONTO 10, ONT.

Heathkit PHONE & CW
TRANSMITTER KITS

Both the DX-100 and the DX-35 are de-
signed cspecially for you—with the fea-
tures most important to efficient and
practical amateur operation’

MODEL

52549_5 DX-100

Shpg. Wt. 107 Lbs.

Snipped motor freight unless otherwise speciied
$50.00 deposit required on
co.d. orders.

This transmitter is rapidly becoming the
accepted standard in its price class. An
outstanding dollar value!

100 watts RF output—build in pawer
supplies—built in VFO and modulator—
bandswitching on 160, 80, 40, 20, 15, 11,
and 10 meters—phone or CW operaion.
100 watts outpur on phone, and 120 watts
on CW. TVI suppressed—pi nctwork
output coupling—extensive shielding—
matches 50 to 600 ohms—VFO dial and
meter face illuminated—high quality
components used throughout. Uses 1625
tubes in push-pull to modulate 6146 wubes
in parallel. Complete schematic diagram
and technical specifications availabe on
request.

Shpg. Wt. 24 Lbs

This exciting new kit features phone and
CW operation on 80, 40, 20, 15, t1, and
10 meters. Completely bandswi.ching.
Plate power input up to 65 watts on Cw,
with controlled carrier modulation peaks
to 50 watts an phone. Features built-in
modulator, power supplies, pi nztwork
output circuit. Separate 12BY7 buffer
stage assures plenty of drive to tre 6146
dnal. Switch sclection of three crystals,
or may be cxcited from external VFO.
Panel meter reads final grid or plate cur-
rent. Complete schematic and specifica-
tions on request.

For furiher data on advertised products use page 55.
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NEW Heathkit PROFESSIONAL
RADIATION COUNTER KIT

MODEL RC-1

108"

Shpg. Wt.
8 Lbs.

’ Completely modern design for maximum

sensitivity and reliability.

Both visual (4%, meter) and aural (panel-
mounted speaker) indicators for radiation
level.

Meter calibrated in CPM and mR [hr. Four
measuring ranges.

Employs 900-volt Bismuth tube in beta/
gamma sensitive probe.

This radiation counter provides design advantages found only in units costing several times
its low kit price. It incorporates features essential to the scrious prospector. High sensitivity
is provided, with ranges of 0-100, 600, 6,000, and 60,000 counts per minute, and 0.02,
-1, 1, and 10 milliroentgens per hour. A type 6306 Bismuth tube is employed in the probe,
and the probe and a radiation sample are included in the kit price. The circuit employs 5
tubes (plus a transistor) to assure stable and reliable operation. High quality, 4% 200 micro-
ampere meter climinates “guess work™ and indicates radiation level directly in cpm, or
mR /hr. In addition, transistor oscillator provides aural signal from pancl-mounted specaker.
High voltage power supply is “packaged™ pre-built unit with reserve capacity above 900
volt level at which it is regulated. Merely changing regulator tube would allow use of scintil-

lation probe if desired.

Fulfills requirements of those who want a prospecting instrument that can be relied upon.
Has selectable time constant, to allow for different rates of travel over the area being in-
vestigated. Measures only 914" high x 614" wide x 514" deep, and weighs only 614 1bs. Not
to be confused with novelty radiation detection devices on the market. A top-quality in-

strument, yet simple to build.

Heathkit VISUAL-AURAL
SIGNAL TRACER KIT

MODEL 52795

T-3
Shpg. Wt. 9 Lbs.

Features a high-gain
RF input channel for
signal tracing and
troubleshooting
from the receiver an-
tenna input  clear
through all RF and
IF stages. Separate low-gain channel for audio
circuit exploration. Built-in loudspeaker pro-
vides audio response, while electron beam “eye”
tube gives visual indication. Ideal for signal
tracing in AM, FM, and TV receivers.

Heathkit
CONDENSER CHECKER KIT

Measures paper, mica, ceramic, and electrolytic
capacitors in 4 ranges from .00001 to 1,000 micro-
farads. It indicates condenser value and quality.
Also measures resistance from 100 ohms to §
megohms. All values indicated directly on panel
scale, after adjusting for null on electron beam
“eye’ tube. No calculations necessary. A valuable
instrument in scrv-
ice or laboratory ap-
plications.

MODEL C-3

$22°%

Shpg. Wt. 7 Lbs.

DAYSTROM LIMITED

Heathkit TV ALIGNMENT
SWEEP GENERATOR KIT

All-electronic sweep ctiminates mechanical hum or
vibration. Features improved linearity—effective
AGC—tflat output—0 to 40 mc sweep. Covers all
frequencies in FM, monochrome TV and color TV.
Plenty of RF output for alignment of tuners, IF
strips. boosters, etc. Fundamental output from
4 to 220 mc in four bands. Incorporates crystal os-
cillator (4.5 mc and multiples thereof’), and variable
marker covering 19 to
60 mc on fundamentals
—up to 180 m¢ on
harmonics.  Effective
two-way blanking.

MODEL TS-4A

$5995

Shpg. Wt. 16 Lbs.

Heathkit LINEARITY
PATTERN GENERATOR KIT

Supplies information

for white dots, cross-

hatch pattern, hori-

zontal bar pattern, or

vertical.. bar pattern.

Use for adjustment of

s vertical and horizon-

,’ tal lincarity, picture

F & size, aspect ratio and

focus. Dot patternisa

MODEL LP-2 must for color conver-

gence adjustments.

52695 Sh;’gl'bw" Clip merely connects

L) Bo q

to antenna terminals

of TV set. Panel provision for external sync if

desired. Covers channels 2 to 13. 5 to 6 vert. bars
and 4 to 5 hor. bars.

A Subsidiory of Doystrom, Inc
Distributor of Heothkits in Conado

Heathkit
TUBE CHECKER KIT

MODEL TC-2

$399

Shpg. Wt,

w
12 Lbs.

You can afford your

own tube tester, even if

you only do part-time
service work. Uses a 414" meter with 3-color meter
face for simple *“good-bad” indications of tube
quality, on the basis of emission. Tests all tubes
commonly encountered in radio and TV service
work. 14 different filament voltagés—built-in roll
chart—ten 3-position lever switches for open or
short tests on each tube element.

Heathkit CATHODE RAY
TUBE CHECKER KIT

Indicatescondition of CRT
on large “good-bad”
scale. Spring-loaded
switches protect operator.
Checks  all electromag-
netic deflection picture
tuhes normally encoun-
tered in TV servicing.
Supplies all operating
potentials and tests for
shorts, teakage, and
emission on the work
bench. in the carton, or
in the set. Features
shadowgraph test to
indicate tube condition.

MODEL CC-1

$26°

Shpg. Wt. 10 Lbs.

Heathkit SIGNAL
GENERATOR KIT

MODEL SG-8

$25%

Shpg. Wt. 8 Lbs.

This tried and

proven generator

covers 160 ke to 110
mc on fundamentals in five bands, and calibrated
harmonics extend to 220 m¢. Very popular in service
shops, laboratories, and home workshops. RF out-
put is in excess of 100,000 microvolts, controlled by
a variable and a fixed-step attenuator. Output is
pure RF, RF modulated at 400 cps, or 400 cps
audio for amplifier testing.

Heathkit LABORATORY
GENERATOR KIT

MODEL LG-1

$57°9%

Shpg. Wt. 16 Lbs

This signal gencrator

covers from 100 ke to

30 mcon fundamentals

in 5 bands. 400 cycle modulation variable from 0 to
50% RF output up to 100,000 microvolts. Meter
reads RF output or percentage of modulation. Fixed
step and variable output attenuation. Voltage reg-
ulation, double copper-plated shiclding for stability,
and other *‘extras.” Provision for external modula-
tion. Output impedance 50 ohms.

2 RAITHERM ROAD
TORONTO 10, ONT.

For further data on advertised products use page 55.



HEATHKIT HIGH FIDELITY

AMPLIFIER KITS

Proven circuit designs and step-by-step instructions insurc
successful construction, even if you have never built a kit

before.

KIT COMBINATIONS:
W-5M Amplifier Kit: Consists of mein
amplifier ond power supply, oil on
one chassis. Complete with all neces-
sary parts, tubes, and comprehensive
manual. Shpg. Wt. 31 Ibs. 95
Express only. .. 579
W-5 Combination Amplifier Kit: Con-
sists of W.5M omplifier kit listed
above plus Heathkit Model WA-P2
Preamplifier kit. Complete with oll
necessory ports, tubes, ond construc-

tion manuols. Shpg. Wt. § 90
38 Ibs. Express only. 106

Heathkit 25-WATT
ADVANCED-DESIGN

This 25 watt amplilier incor-
porates the “extra’ features re-
quired for really outstanding
performance. Employs KT66
output tubes in push-pull, and
features a Peerless output trans-
former.  Response is  within
+1 db from 5 cps to 160 k¢ at
I watt. Harmonic distortion
only 1, at 25 watts, 20 to
20,000 cps. IM distortion only
1, at 20 watts. Output im-
pedance is 4, 8, or 16 ohms.
Hum and noise are 99 db be-
fow rated output.

61

Heathkit 20-WATT DUAL-
CHASSIS WILLIAMSON TYPE

Features the famous Acrosound

TO-300
“ultra linear’” output transformer.

Uses

5881 tubes and hias a frequency response

within +1 db from 6 ¢ps to 150 ke at 1 watt.

Harmonic distortion onty 19; at 21 watts. IM

distortion at 20 watts only 1.3¢;. Output im- ‘ ’

pedance is 4, 8, or 16 ohms. Hum and noisc is 88 db below 20 watts.
KIT COMBINATIONS

W-3M: Consists of meoin omplifier
and pawer supply for seporote chos-
sis construction. includes oll tubes
ond components necessory for as-
sembly. Shpg. Wt. 29 Lbs.§ 95
Express only. .. caa0aaa 67

W-3: Consists of W-3M kit listed
above plus Heothkit Model WA.P2
Preomplifier described on this >oge
Shpg. Wt. 37 Lbs. $ 90
Express anly. 94

Heathkit 20-WATT SINGLE-
CHASSIS WILLIAMSON TYPE

The original low-priced Williamson Amplifier
kit. A Chicago output transformer and S88% out-
put tubes are featured. Fregquency response is
+ 1 dbfrom 10 ¢ps to 100 ke at | watt. Harmonic

5

distortion only 1.5 at 20 watts. IM distortion
only 2.79 . Output at 4, 8, or 16 ohms. Hum and noise 95 db below 20 watts.
KIT COMBINATIONS

W-4AM: Consists of moin amplifier
ond power supply for single chassis
construction. Includes all tubes ond
components necessary for assembly.

W-4A: Consists of W-4AM Kis listed
obove plus Heothkit Model ‘WA-P2
Preomplifier described on this poge.

Shpg. Wt. 35 Lbs. $ ¢ 90
Express only 80

Heathkit 7-WATT

Using a tapped-screen output transformer of new
design, frequency response of this unit is + 114
db from 20 to 20,000 cps. [t provides good sensi-
tivity, with surprisingly low distortion. Trans-
former tapped at 4, 8§, and 16 ohms. Push-puli

gain for low-level cartridges. RIAA compensotion.
Shipping weight 10 Ibs

Heathkit HIGH FIDELITY
PREAMPLIFIER KIT

MODEL WA-P2

$2695
)
{with cabinet)

Shpg. Wt. 7 Lbs.

Designed for use with Heathkit main amplifiers.
Features five separate switch-selected input chan-
nels. each with its own input level control. Four-
position turnover and roll-off controls for record
equalization. Separate bass and treble tone con-
trols. Special hum control to insure minimum hum
level. Will do justice to finest program sources,
Beautiful satin-gold finish.

Heathkit ELECTRONIC
CROSS-OVER KIT

The XO-1 separates high
and low frequencies at selec-
table crossover points, to
feed two separate power am-
plitiers, one for high fre-
quencies and one for low
frequencies. Speakers are
then connected to the ampli-
fiers directly, without the
usual LC crossover. Sepa-
rate level controls provided
for both outputs. The XO —1 consumes no audio
power. Crossover frequencies are 100, 200, 400,
700, 1200, 2000, and 3500 ¢ps. Attenuation is 12 db
per octave.

MODEL XO-!

$25°%

Shpg. Wt, 6 Lbs.

DAYSTROM LIMITED

EvLectroNIcsS & COMMUNICATIONS, JUuLy, 1957

—_—
$229°s MODEL A-7D

output. Separate bass and treble tone controls. Shpg. Wt. 10 Lbs,
MODEL A-7E: Some os Model A-7D, but with stage of preomplification. Extro

Shpg. Wt, 28 Lbs. 95
Express only _353

Heathkit 20-WATT

Heathkit
TUNER KITS

These tuners measure only 12 9/16” long
x 35,8 high x5 7/8” deep. and are finished
in  beautiful satin-gold enamel. Easily
stack one¢ over another to form compact
control unit.

FM HIGH FIDELITY

MODEL FM.3A e =i,

$329%
)

{With cabinet)
Shpg. Wt. 7 Lbs.

;“““—ub

This FM tuner offers sensitivity, selectivity, and
stability, not expected at this price level. Efficient
“l-tube circuit is entirely new, and incorporates
AGC. cascode front end, temperature-compensated
oscillator, built-in power supply. and other out-
standing design features. Pre-aligned |F and ratio
transformers. Sensitivity is better than 10 micro-
volts for 20 db of quieting, Covers 88 to 108 mc.

AM BROAD BANDWIDTH
MODEL BC-1A

53295
)

{With cabinet)
Shpg. Wt. 8 Lbs.

Designed for use with high fidelity systems. Low
distortion voltage-doubler detector. Covers 550 to
1600 ke. 20 k¢ IF bandwidth. Audio response + 1 db
from 20 cps to 2 kc. 6 db signal-to-noise ratio at
2.5 microvolts, RF and IF coils pre-aligned. Power
supply built-in, Efficient, modern circuit. Matches
WA-P2 and FM-3 in color and style.

A Subsidiary of Daystrom, luc
Distributor of Heathkits in Canado

This amplifier can provide you with high fidelity
at a surprisingly low price. ’reamplifier built into
same chassis as main amplifier, Four switch
selected, compensated inputs are available, as are
bass and treble controls. Features full 20-watt
output using push-pull 6L6 tubes. Frequency re- A-9C $4795
sponse is + 1 db from 20 to 20.000 cps. Harmonic shpg. wy. ®

distortion only 1, at full output.

MODEL

23 Lbs

Heathkit

SPEAKER SYSTEM
KITS

The models 8S-1 and SS-1B are matched sa
that when the smaller unit is placed on top
of the larger unit, the appearance of a single
piece of furniture is achieved.

S$S-1 HIGH FIDELITY
MODEL § 5 1 95

SS-1
Shpg. Wt. 30 Lbs.

Employs two Jenscn
speakers to cover from
50 to 12.000 cps. Re-
sponse is within + Sdb.
Built-in crossover functions at 1600 c¢ps. System
rated at 25 watts, with nominal impedarce of 16
ohms. Enclosure is ducted-port bass redex type.
Merely assemble the cabinet, wire the speakers
and crossover network, and finish to your taste.

S$S-1B HIGH FIDELITY
RANGE EXTENDING
- ——_—

Employs woofer and su-
per tweeter to cover 35
to 600 cps, and 4000 to
16,000 cps. Extends fre-
quency range of SS-i
at both ends of the spec-
trum, for total of +5 db
from 35 to 16,000 cps.
The kit includes neces-
sary crossover circuits
and balance control.
Power rating is 35 watts
for speech and music.
Impedance is 16 ohms.

s $1359%5

Shpg. Wt. 80 Ibs

2 RAITHERM ROAD
TORONTO 10, ONT.

For further data on advertised products uie page 55
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Heathkit HARMONIC
DiISTORTION METER KIT

P i MODEL HD-1
$5995
Shpg. Wt. 13 Lbs.

Use with  low-dis-
tortion audio gener-
ator to measure har-
monic distortion of
audio amplifiers. Reads distortion on meter as per-
centage of input signal. Operates between 20 and
20,000 cps. High impedance VTVM built in for
initiad reference settings and final distortion read-
ings. VTVM ranges are 0-1, 3, 10, and 30 volts full
scale [7¢ precision resistors employed. Distortion
scales are 0-1, 3, 10, 30, and 100, full scale.

Heathkit
HANDITESTER KIT

This compact model casily
slips into tool box, glove
compartment, or coat pock-
ct. Valuable as “‘extra™ in-
strument in service shop
and ideal for the home ex-
perimenter.  Very popular
with appliance repairmen
and ciectricians. Measures
AC or DC voltage at 0-10,
30, 30C. 1000, 5000 volts full
scale. Direct current ranges
are 0-10 ma and 0-100 ma.
Attractive black bakelite
case. Ohmmeter ranges are
0-3000 and 0-300,000 ohms.

MODEL M-1

%1993

Shpg. Wt. 3 Lbs.

Heathkit
“Q’ METER KIT

The Madel QM-1 mecasures the Q of inductances
and RF resistance and distributed capacity of coils.
Employs a 4%4° 50 microampere meter for direct
indication. Features built-in signal source for tests
at frequencies of 150 ke to 18 mc in 4 ranges.
Measures capacity from 40 mmf to 450 mmf within
+3 mnd. Indispensable for coil winding. and
for determining un-
known capacitor
values.

MODEL QM-1

$539%

Shpg. Wt 14 Lbs.

Heathkit
CRYSTAL RECEIVER KIT

MODEL CR-1
o g

5109
Shpg. Wt. 3 Lbs
This crystal radio covers the standard broadcast
band from 540 to 1600 kc. It employs two high Q
tank circuits that are tuned separately for the de-
sired station. A scaled germanium diode is featured
for detection. No critical *‘cat’s whisker” to adjust.
Kit includes a pair of high impedance head sets, and
is easy to build, even for a beginner. Construction
manual takes “educational™ approach and explains
theory of signal reception. Requires no external
power for operation. ldeal standby unit for emer-
gency reception of civil defense signals in case of
power failure.

DAYSTROM LIMITED

Heathkit 6-12 VOLT
BATTERY ELIMINATOR KIT

MODEL BE-4

$4495
Shpg. Wt. 17 Lbs.

Will supply cither 6 or

12 volt output to take

care of auto radios on even the most modern cars.
Output voltage is variatle from zero to 8 volts DC
or 010 16 volts DC. Will deliver up to 1S amperes at
6 volts or up to 7 amperes at 12 volts. Two 10.000
microfarad output filter capacitors insure smooth
DC output. Panel meters monitor output current
and voltage. Will double as a battery charger.

Heathkit VARIABLE VOLTAGE
REGULATED POWER
SUPPLY KIT

MODEL PS-3

5479
Shpg. Wt. 17 Lbs.

Supplies regulated DC output that can be manually
controlled from 0 to 500 volts. It will supply up to
130 ma at 200 VDC. and up to 10 ma at 450 VDC.
Large panel meter monitors outpu: voltage or cur-
rent. Also provides filament voltage a: 6.3 volts AC,
up to 4 amperes. Filament and B+ circuits are
isolated from ground. Ideal lab power supply.

Heathkit IMPEDANCE
BRIDGE KIT

MODEL IB-2A

%6973
Shpg. Wt. 12 Lbs.

Features a built-in oscillatcr and am slificr. Mea-
sures resistance, capacitance, inductance, disi-
pation factors of condensers, and stor.age factor of
inductance. D, Q, and DQ functions vombined in
one control, Employs |77 resistors and | 7% silver-
mica capacitors. [100-0-100 ua. meter indicates
nult. Two section CRL dial provides ten separate
units with accuracy of .5¢;. Fractions «f units read
on variable control.

Heathkit BROADCAST BAND
RECEIVER KIT

You can build your own radio receiver with con-
fidence, even if you are a beginner. Coriplete step-
by-step instructions insure success. Features trans-
former-type power supply. high gain miniature
tubes, built-in antenna, 514" speaker, and planctary
tuning from 550 kc to 1600 k.

CABINET: Fabric covered plywoad cobinet with
aluminum panel as shawn. Part =91.94, shipping
weight 5 |bs. $6.95

MODEL BR-2

$26°°

(less cabinet)

Shpg. Wt. 10 tbs.

A Subsidiary of Daystrom, Inc
Distributor of Heathkits in Canada

HEATHKIT
AUDIO TEST EQUIPMENT

You can equip your shop for complete
analysis and test of high fidelity audio
equipment by employing Heathkit in-
struments. Professional equipment you
can afford!

AUDIO OSCILLATOR KIT
(SINE-WAVE ~ SQUARE WAVE)

MODEL AO-1

$2895
)
Shpg. Wi, 10 Lbs

Produces sine wave or square wave sig-
nals from 20 to 20,000 cps in three ranges.
Designed for use in service shop, or home
workshop. Employs thermister for output
rcgulation. Features high level output,
low distortion, and low impedance out-
put. Produces sine waves for audio test-
ing, or will produce good, clean square
waves with a rise time of only 2 micro-
seconds. Very simple to build from com-
plete instructions supplied.

AUDIO GENERATOR

R

MODEL AG-9A

$40%
.
Shpg. Wt. 8 Lbs.

This gencrator

features low dis-

tortion (less than

.1¢%). 1deal for use with Model HD-1, or
in other applications requiring low signal
distortion. Frequency accuracy within
+ 5. Features step-type tuning from 10
cps to 100 ke, with three rotary switches
to provide two significant figures and a
multiplier. Output monitored on a large
414" meter. Meter calibrated for output
voltage or db. Output ranges are—.003,
.01, .03, .1, .3, 1, 3, and 10 volts.

AUDIO ANALYZERKIT

MODEL AA-1

$5995
Shpg. Wt. 13 Lbs.

This combination instrument provides
the functions of an AC VTVM, audio
wattmeter, and intermodulation analyzer.
Includes built-in high and low frequency
oscillators for intermodulation distortion
tests. VTVM ranges are .01, .03, .1, .3,
. 3,10, 30, 100, and 300 volts rms. Watt-
meter ranges are .15 mw, 1.5 mw, 15 mw,
150 mw, [.5 w, 15 w, and 150 w. IM
scales are 17, 397, 1097, 30%, and 1009,
Provides internal loads of 4, 8, 16, or 600
ohms. An extremely valuable instrument
for the audio engineer, or serious audio-
phile

2 RAITHERM ROAD
TORONTO 10, ONT.

For further data on ladvertised products use page 55.



HEATHKIT ETCHED CIRCUIT
OSCILLOSCOPE KITS

You may choose from two different oscilloscope models when you purchase a Heathkit
scope. Both units employ printed circuit boards for increased circuit efliciency and simpli-
fied assembly. Construction time cut almost in half. Outstanding dollar valucs for you!

11
5 coLor 1V

MODEL O-11

$8295
)
Shpg. Wt. 21 tbs.

Amplificr re-

sponse esscntially

flat from plus 2

db -5 db from §
mc down to 2 ¢ps without cxtra switching.
Extended swecp oscillator range allows
single-cycle observation of signals up to
500,000 cps, and will sync signals even
higher. Uscs ctched metal circuit boards.
Push-pull vertical and horizontal ampli-
fiers—built in peak-to-pecak calibrating
source—step attenuated input—pre-
formed and cabled wiring harness. A pro-
fessionai oscilloscope, ideal for color TV
work in the lab or service shop. The 11-
tube circuit features SUPI CRT.

1" e
FULL SIZE 5

The Model OM-2 with a 5%,
SBPI cathode ray tube has
many big scope features—yet
it is priced reasonably. Fea-
tures ctched-metal circuit
boards. Incorporates 3-step
input attenuator—phasing con-
trol —built-in peak-to-peak
voltage calibrator—and push-
pull vertical and horizontal
amplifiers. Vertical amplifier
flat within +3 db from 2 ¢ps
to 200 kc. Sweep circuit func-
tions from 20 ¢ps to 100,000

MODEL OMm-2

5499

cps. Shpg. Wt. 21 Lbs.

Heathhit
VOLTAGE CALIBRATOR KIT

Use as a source of calibrating
voltage for oscilloscopes or
peak-to-peak VTVM's. Pro-
duces near-perfect square
wave signals of known ampli-
tude. Precision 19 attenuator
resistors and multivibrator
circuit for sharp square waves.
Output frequency 1,000 CPS
Switch-selected outputs are
.03, 0.1, 0.3, 1.0, 3.», 10, 30
and 100 voits peak-to-peak

MODEL VvC-3

5149
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Heathkit AUDIO
YTVM KIT

Designed especially for audio
measurements and low-level
AC mecasurements in power
supply filters, etc. An entirely
new VTVM circuit that is
essentially Nat from 10 CPS
to 200 KC. Input impedance
is approximately 1 megohm
at 1,000 CPS. AC (RMS) volt-
age ranges are 0—.0¢, .03, [
.3,1,3,10,30, 100 and 36D V.
Db ranges cover —52 dh to
52 db .17 precision resist-
ors employed for maximum
accuracy. Easy to build, and
essential in audio work

MODEL AV-3

5399

Shpg. Wt.
5 Lbs.

Heathkit ETCHED CIRCUIT
VACUUM TUBE

VOLTMETER KIT L3

The Heathkit Model V-TA
features a 200 ua meter, 17
precision resistors, and an
etched metal circuit board.
Very simple to build. Mea-
sures DC voltage, ACV (rms)
ACV (peak-to-peak), and re-
sistance. AC (rms) and DC
voltage ranges are 0-1.5, §, MODEL V-7A
15, 50, 150, 500, and 1500 volts. $3 2 95

Peak-to-peak ranges are 4, 14, (]

40, 140, 400, 1400, 4000 volts. g, 0 vy 7 (ps
Ohmmeter ranges provide mul- ’ |
tipliers of X1, X10, X100, X1000, X10K, X100K .
and X1 megohm. DB scale also provided. |I-

Shpg. Wt. 4 Lbs. megohm input impedance,

Heathkit
ELECTRONIC
SWITCH KIT

This new instrument
design allows simwulta-
neous oscilloscope ob-
sersation of two input
signals by producingboth
signals, alternately, at its
output. The all-electron-
ic circuit provides 4
switching rates, sclected by a panel switch. Pro-
vides actual gam for input signals, and features
frequency response of +1 db from 0 to 130 kc.
Employs 7 miniature tubes, Sync output provided
to control scope sweep. Functions at signal levels
as low as 0.1 volt. 1deal for observing an'plifier
input and output simultancously for comparison
purposes.

Heathkit DIRECT-READING
CAPACITY METER KIT

o

Heathkit 20,000 oHms/voLrr
VOM kit

Tais instrument is especially
valuable for portable appli-
cations where AC power is not
available. Sensitivity is 20,000
ohms-per-volt DC and 5,000
ohms-per-volt AC. Black bake-
lite case -4'4" 50 ua. meter-1,
precision resistors. AC and
DC ranges are 0-1.5, S, 50,
150, 500, 1500, and 5000 volts.
Direct cuyrent ranges are 0- 150
ca., 15 ma., 150 ma, 500 ma,
and 15 a. Resistance multi-
pliers are X1, X100, and X 10,000, DB range from
-10 db to +65 db.

This unique measuring instru-
ment indicates capacitor values
in mmf, or mfd. directly on a
large 414" SO ua mecter. it pro-
vides ranges of 0-100 mmf. O-
1,000 mmf, 0-.0t mfd, and 0-.i
mfd. Residual capacity less than
1 mmf, Scales are linecar. Merely
connect the capacitor to the in-
strument and read its value di-
rectly on the scale. Instrument
not susceptible to hand capacity
effects. Will measure even small
value trimmers or variable air
capacitors.

"oa3259%

Shpg. Wi. 8 tbs.

MODEL MM-1

5399

Shpg. Wt. 6 lbs.

MODEL CMm-1
5349

Shpg. Wt. 7 Lbs.

ORDER
BLANK

NOTE: All prices subject to
change without notice.
Enclosed find ( ) check (
money arder for_____

Please ship C.0.D. 7 ) postage
enclosec for _pounds.
On Express and Truck Trans-
port orders do nct include
transpostation charges — they
will be collected by the carrier
at time of delivery.

ON PARCEL POST ORDERS in-
clude postage for werght shown.

SHIP VIA

Name O Parcel Post

O Express
Truck
a Transport

0O Best Way

Address

City & Zone Province

(PLEASE PRINT)
QUANTITY ITEM

MODEL NO. PRICE

A

2 RAITHERM ROAD
TORONTO 10, ONT.

A Subsidiary of Daystrom, Inc
Distributor of Heathkits in Canada

DAYSTROM LIMITED

ELEcTRONICS & COMMUNICATIONS, JULY, 1957 For further data on advertised products use page 55.
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REGD. TRADE MARK

SOLDERING
EQUIPMENT

ustrated

Soldering instrument
detachable bit model 3/16"”
List No. 64

Protective Shield
List No. 68

All voltages supplied
CSA Approved

Canadian, British and Foreign Pats.,
Registered Designs, etc.

Canadian Rep:
L. J. LAMB
BOX 103
WESTON, ONT.

U.S. AGENTS
Stratford Electronics Inc.
P.O. Box 1114, New York 1, N.Y.

For the hottest news in

Soldering

WITH INTERCHANGEABLE IRON PLATED TIPS

No delav with the UNGAR feather
light solilering pencil, switch on and
within seconds 1000°F. are delivered
to the tip. Special insulation ensures
low hand and room temperatures.
The range of Tellarium copper tips
are specially Iron plated and Silver
coated to cut maintenance. No time
wasted on grinding or filing. All this
combined with lower power bills,
less fatigue and finger tip control
make the Ungar pencil a must for
the Laboratary, the work shop and

the production line. 4000
There is an UNGAR tip to suit SERIES
cvery assignment. SUPER

HI-HEATS

|1

4035 4033 4036 4039

| Zingar

LECTRIC TOOL COMPANY OF CANADA

44 DANFOHTH ROAD, TORONTO 13, ONTARIO

Now!
ARROW-HART

SWITCH
CONTROLS

FOR ALL YOUR
ELECTRICAL
APPLIANCES

Q—-’j A complete range of one-hole
mounting, quick make and break
switches for vacuum sweepers,

fans, power tools, etc., and
radio and electronic equipment.

Send for your copy of the new illustrated Bulletin Z-2,
today. Ask us for any additional advice and information
you may need.

ARROW-HART & HEGEMAN /g

(CANADA) LIMITED AH

Industry Street, Taronto 15, Ontario Mae?y
Telephane RO. 2-1101
Representotives:
Cochrane Stephenson (Western) Ltd., Winnipeg, Calgary,
Edmonton, Vancouver: George C. Robinson, Saint John, N.B.
5702

N

The NEW, tough thermoplastic

of 1001 APPLICATIONS

Ploes - INDUSTRIAL PRODUCTS:

Electric  Panels, Instrument Boards, Name Plates,
Chemical-resistant Pipe, Tote Boxes, Textile Bobbins,
Cathode Edge Strips, Electrolytic Tanks.

CONSUMER GOODS:

Radio Cases, Luggage, Typewriter Cases, Golf Bag
Bottoms.

. . .
Flexible « Chip-proof « weather resistance o Fungus
resistance ° Llight weight « electrically non-conductive

«an be sawed, sheared, drilled, punched,
VER A lITE sanded, cemented and polished. Con be
worked with ordinary taols and machinery.
Can be vacuum formed, screwed, rivetted
and bonded.
Available from stock in standard sizes

at an attractively low price

For full infarsation, contoct EMPIRE ENG'NEER'NG Co

=M= Sgecialists in Speciale

-SALES » SUPPLIES - SERVICE

Flexible Shaft and Portable Equipment, 2 & 3 Dimen-

sional Pantographs, Routers, Hund Engravers Supplies

EMPIRE ENGINEERING CO.

738 Dundas St. E., Toronto « EM. 4-2928

For further data on advertised products use page 55.
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Against the background of this dynamic and growing industry your
Directors have, frankly, had a difficult year. With the Receiver Division
still accounting for over half the industry volume, the drop in the T.V.
business has depleted our membership and income. This, coupled with the
growth of the Electronics Division, has required a complete review of our
fee structure and budget. It is greatly to the credit of your past Boards
of Directors that the finances of your Association are in such healthy
condition so as to not make the present situation an embarrassment. The
new fee structure and budget that each Division has endorsed will make it
possible for your Association to remain in a strong position and continue
its growth.

You have heard the reports of the three Division Chairmen and I need
not enlarge on them. It is here, of course, that the real work of the
Association is done and the benefit realized. I congratulate the
respective Chairmen, Messrs. Stopps, Punchard and Kingan, on their year's
work, and thank them for the support they have given me.

Engineering Services Vital

I have on purpose left the field of Engineering to the last. There
is one aspect of it which frankly confuses me. The work done by Ralph
Hackbusch far exceeds that which might be expected of any Association
member, vet it is in engineering committees, particularly Receiver, that
the least general support is given. This is perhaps an indirect compliment
to Mr. Hackbusch, but for the long term it is not very practical to rely so
much on one man, no matter how willing he be.

I believe if we each took a moment to assess the value of the
Association engineering services we would realize how vital they are, how
much they deserve our support and how much we owe Ralph Hackbusch.

During Mr. Pollock's term of office he started the work of building
a set of RETMA objectives. This work was not completed when he retired but
he agreed to act on a special committee to complete the report. This has
now been done and I believe on reading his report that he has provided this
Association with objectives upon which we can base our operations. When
it is duly presented through the Board I know you will agree with me and
support it. I thank Mr. Pollock most sSincerely for continuing this work.

Challenging Year Ahead

And now we come to the end of the year and look forward to a new one.
To the incoming President, Board of Directors and Chairmen I suggest they
have a most challenging year ahead of them. With a continuing strong
economy, a healthy industry, and a new Government, with undoubtedly some
new policies, there is a tremendous area in which to work. I know they will
have your support, and I can assure them of mine.

While an Association is made up of interested members, many of whom
do so much work in our overall interest, there is the permanent staff
without which no association, and particularly this one, could not exist.
In Fred Radcliffe, our General Manager, who has just completed his first
full year with us, we have gained a man of both experience and judgment, to
the very great benefit of the Association. On behalf of you and myself 1
thank him for his contribution, and assure him that he has the respect of
us all. Through him, and again on your behalf I thank his entire staff
who have so loyally supported him and worked so sincerely in our interests.

This, Gentlemen, closes my report of a year that, to me, has been
intensely interesting. I have been active in RETMA work for some seven
years and each has proved more rewarding than the last.

The privilege of working with you and for you is one I value, and 1
am looking forward to more years of maintaining my association with you
albeit in not so active a capacity.

ELECTRONICS & COMMUNICATIONS, JULy, 1957
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alnnouncing

A Truly Industrial Publication In
Canada’s Vast Aircraft Industry

“INDUSTRIAL AERONAUTICS”

INDUSTRIAIL AERONAUTICS fills a very vital
need.

It deals strictly with the industrial side of
this 500 million dollar industry which is
separate and specialized, employing in all
phases upwards of 100,000 people and rapidly
expanding. It has its own engineers and
management and its problems are distinctly
different to those of other industries. That
is why a vertical industrial aeronautical
publication, to serve this industry in Canada
is long overdue.

INDUSTRIAL AERONAUTICS provides the
advertiser deep penetration to those respon-
sible for planning — procurement — purchas-

ing and production, as well as full cover-
age of the ever growing field of Avionics
throughout the entire industry.

INDUSTRIAL AERONAUTICS wraps up and
delivers this market to you without wasteful
circulation. Here at last you will find a national
advertising and editorial coverage of those
throughout the industry who specify —
and buy.

Besides covering the industrial side,
INDUSTRIAL AERONAUTICS also offers full
coverage of the maintenance field including
all maintenance and repair depots, ground
engineers and owner operators, affording the
advertiser full coverage of the valuable
replacement market.

TOP QUALITY EDITORIAL

INDUSTRIAL AERONAUTICS presents top
quality editorial material with a circulation
in excess of 5,000 copies, rigidly controlled
and directed to those within the industry
responsible for the purchasing of the equip-
ment, material and supplies used in Canadian
aircraft construction and maintenance.

The original announcement of this publication
received enthusiastic welcome throughout the
industry.

Many “Blue Chip” organizations have
committed themselves for space during the
balance of 1957.

Join these important organizations and greet the eager, receptive audience
of real buyers who are welcoming with enthusiasm this new vital publication

with an impressive schedule.

Let us show you the reason why . . . Write for details.

INDUSTRIAL AERONAUTICS

31-35 WILLCOCKS STREET

TORONTO 5, ONT.

Another AGE Publication

For further data on advertised products use page 55.

Y AN . et t——.




a comprehensive
Telecommunication
Engineering Enterprise

The largest telecommunication manu-
facturing organisation in the British
Commonwealth Standard Telephones
and Cables Limited covers the whole
waterfront of telecommunication engin-
eering and is engaged in the research,
development, manufacture and installa-

tion of all types of communication and
control systems.

The Company is in an unrivalled
position to undertake, within its own
organisation, the co-ordinated systems-
planning of complete communication
projects involving inter-dependent sys-
tems of various types.

‘Standard’ productions include :—

Telecommunication Line Transmission

Equipment

Radio Broadcasting Equipment

Radio Communication Equipment

Air Radio Navigational Aids

Supervisory and Remote Control Systems
Railway Communication Apparatus
Railway Control Equipments

Telephone Cable

Sound-Reinforcement Systems

Public and Private Telephone Systems
(Automatic and Manual)

FLrEcTrRONICS & COMMUNICATIONS, JuLy, 1957

Srandard Telephones & Cables
M. Co.( Canada) Ltd.

9600 ST.LAWRENCE B8LVD..

MONTREAL 12, P.Q.

67
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It’s Somewhat Soiled And Thumb-marked...

It's been on the job
ever since January 1957
working steadily and
effectively for its many
thousand readers all

over Canada and on

behalf of its many

hundred advertisers.

It carried over 87 pages of carefully compiled listings — supplemented by the informative
advertising of over 225 key suppliers.

It will continue its useful career for the balance of this year, when its successor will take over.

The Fourth Annudl

Directory and Buyers’ Guide
for the

Electronics .« Communications’ Market i» Canada

LISTING FORM. SUPPLEMENTARY FORMS STILL AVAILABLE —
WRITE FOR YOURS TODAY

ﬂ BE SURE YOUR COMPANY HAS RETURNED THEIR FREE PRODUCT B

The 4th Annual Directory will be bigger —
more comprehensive — more carefully com-
piled and laid out for easier, quicker reference.

It goes to press December 12th and starts its
year-long useful career in January, 1958
among prospective buyers in over 10,000

establishments across Canada. The circula-
tion list is the result of 5 years careful checking
and compiling.

So if you sell in Canada — or would like to
sell in Canada — the 4th Annual Directory
can work for you during all of 1958.

Write for advertising rates, they are so reasonable
it would not be logical to pass up this opportunity.

ELECTRONICS Ano COMMUNICATIONS

The pioneer journal in the field

Published by
AGE PUBLICATIONS LIMITED -

31 Willcocks Street, Toronto 5, Ont., Canada

For further data on_advertised products use page 55.
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KEEP UP-TO-DATE ON MAGNETICS

caratos TWC-200

Performance-Guaramiged

TAPE WOUND CORES /

ere' the f'ir deign manual

TVANVW NOIS3IA

=
s
.

I

for your work with tape wound cores

Recause engineers have expanded high permeability mag-
netics into a nost of new uses, Magnetics, Inc. has combined
its new tape wound core catalog with the industry’s first
design manual. If you and your staff need a working
familiarity with magnetic equations, characteristics and
rerminology, this 28-page book will be of unusual value.

This design manual has been compiled under the direction
of our labaratories. It contains basic units and conversion
factors, methods of testing (dynamic, EI loop and d-c,
praperties and magnetic values of nickel-iron alloys, and
many pages of curves showing the variation of magnetic
properties with temperature and of coere loss with frequency

ELEcrroNics & COMMUNICATIONS, JuLy, 1957

This fact-packed catalog and design manual alse describes
in detail the tape wound cores and bobbin cores which we
manufacture. It will enable you to design arpund and
specify the industry’s only Performance-Guaran.ced Tape
Wound Cores. Should your engineering departments fecl
that morc than one copy would be of value, please write
for TWC-200 on company letterhead. giving full names and
titles. Magnetics, Fnc., Dept. E-0, Butler, FPa.

I £ 4 4
MRGRETICS inc.

- J J

For further ceta on sdvertised products use page 55.
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SPECIALLY BUILT TO WITHSTAND
SEVERE OPERATING CONDITIONS

y 2

HARD GLASS TUBES

6094
BEAM POWER AMPLIFIER

24

6754
FULL-WAVE RECTIFIER

6384
BEAM POWER AMPLIFIER

® |deal for modern high-
performance aircraft and
missiles.

® Processing at higher
vacuum and under the
higher heat permitted by
the hard glass reduces gas
and contamination and
provides greater operat-
ing stability at higher
temperatures.

® Ceramic element sep-
arators prevent emission
loss from high heat and
vibration.

® Solid aluminum oxide
heater-cathode insufator
eliminates shorts, reduces
leakage.

For further information,
write AVIATION ELECTRIC
LIMITED, 200 LAURENTIEN
BLVD., MONTREAL, P.Q.

AVIATION

HALIFAX o TORONTO

-

6094 6384 | 6754
ELECTRICAL RATINGS* Beam Power Beam Power | Full Wave
Amplifier | Amplifier : Rectifier
|
Heater Voltage (AC or DCy** 63volls | 6.3 volts 6.3 volts
Heater Current 06amp. | 1.2amp. 1.0 amp
Plate Voltage (Maximum DC) 300 volts | 750 volts 350 volts
Screen Voltage (Maximum DC) 275 volts | 325 volts
Peak Plate Voltage
(Max. Instantaneous) 550 volts 750 volts
Plate Dissipation
(Absolute Max.) 14.0 watts 30 watts
Screen Dissipation
(Absolute Max.) 2.0 watts 3.5 watts -
Heater-Cathode Voltage (Max.) | 2450 volts | =450 volts | =500 volts
Grid Resistance (Maximum) 0.1 Megohm | .1 Megohm -
Grid Voitage (Maximum) 5.0 voits 0 volts -
{(Minimum) -200 volts | ~200 volts -
Cathode Warm-up Time 45 sec. 45sec. | 45 sec.

TECHNICAL PERSONNEL
AVAILABLE

*For greatest life expectancy, avoid designs which apply all maximums
simultaneously.
**Voltage should not fluctuate more than =5%,

MECHANICAL DATA 6094 6384 6754
e == | M
| Miniature | Miniature
Base 9-Pin Octal 9-Pin
Bulb -6l l 111 T-6%
Maximum Over-all Length 2h° 3134, %"
Maximum Seated Height V | 2% 2%
Maximum Diameter l’/u h'
Mounting Position 8 l 5 Any
Maximum Altitude 80 00 ft. 000 ft. 80,000 1t
Maximum Bulb Temperature 300°C
Maximum Impact Shock SOOG 500G
Maximum Vibrationa!
Acceleration 506 | 506 506

ELECTRIC

I M/1 T ED

¢« MONTREAL ¢ CALGARY ¢ VANCOUVER

ENGINEER — Secondary education in

London, England, followed by profes-
sional education with degree from
London Electrical Training College,
Manor Gardens, London N7. Also
certificate proficiency wireless telegraph
and telephony as signed by Postmaster
General, London, England. Reply to
Box 505, Electronics and
Communications.

ENGINEER — Manager - Consultant:

broad experience in technical per-
sonnel development; management
assignments at top decision level; elec-
trical and electronic engineering (holds
several patents); economic analyses
and engineering studies. Interest lies
in management work requiring tech-
nical background. Sen. Mem. LR.E.,
Mem. A.LE.E., Assoc. Mem. O.R.S.A.

and P.Eng. Reply to Box 506 Elec-
tronics and Communications.

ELECTRONIC & COMMUNICATION

ENGINEER Member IRE with more
than 15 years’ experience in electronics,
acoustics, ultrasound and telephone
equipment. Excellent fundamental
background in electrical and elec-
tronic engineering, able to do respon-
sible design and development work.
Speaking and writing fluently French,
German and Italian. Expected to be
Canadian citizen 1958. Good organizer,
able to undertake new methods, is
looking for a situation where his
qualities may be utilized fully. Reply
to Box 507, Electronics and Communi-
cations.

ELECTRONIC SALES - MARKETING

ENGINEER Member IRE with 14
years’ electronics experience. Extensive
knowledge electronic instrument and
communications equipment markets.
Good business background and super-
visory experience. Seeking responsible
position with future potential. Reply
to Box 508, Electronics and
Commumcanons.

ELECTRONIC ENGINEER — P.Eng.,

experienced in development of trans-
mitters, pulse circuitry, installations,
several years in supervisory and admin-
istrative positions in charge of tech-
nical, product design and production
units. Estimates, schedules, budgets,
hiring and customer liaison all in
stride.  Good character references.
Seeking commensurate supervisory
position in Ottawa district. Reply to
Box 509, Electronics and Communica-
tions.

PROFESSIONAL ENGINEER—S8 years

experience in electronic components
and chemical industries. Has excellent
background in design, development,
quality control, production trouble
shooting, sales engineering, specifica-
tions writing. Desires position, pre.
ferably of supervisory nature with
progressive organization. Reply to
Box 510, Electronics and Communica-
tions.

For further data on advertised, products use page 55.
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i‘.:‘ GENERAL PURPOSE DIGITAL COMPUTER AND DIGITAL DIFFERENTIAL ANALYZER

F=XE>VHIL+ X+

ultimate versatility | The general purpose digital computer solves most scientific
in solving complex | and enginecring problems with speed and accuracy. .. yet
technical easier programming makes the digital differential analyzer
problems. .. a superior choice for solving differential equations. Dendix

now combines the advantages of both in the new G-15D
Computer and its optional DDA accessory. Working
together. and supported by a full complement of input-
output equipment. these units provide the bes: means of
solution. And the rental or purchase cost is far below that
of most general purpose computers alone.

A new brochure tells the details of the G-15D"s tulent
Jor conserving your scarce engineering manhours. Let us
send you a copy.

COMPUTING DEVICES OF CANADA LIMITED
P.O. BOX 508 +« OTTAWA . CANADA

WESTERN DIVISION — Commercial Building, Edmonton, Alberta.



2 UTONES :40 CHANNELS :40 0 0 WPM

hyIKsmme ple » Collins high speed data transmission system

rTYPICAL DATA SEQUENCE SHOWING RELATIVE PHASE OF SUCCEEDING PULSES

r‘ ;‘ﬂ| /‘\ /‘\ I P ﬂ ’n! [ ;f\ }r i | n N ,\ﬁ\ ;n' N A fo
" \ “ \ ‘ r‘ \ | “; \ “ \ / \ | x‘ ‘J‘ | " | ‘1‘ | | | l\ | \
ONE TONE OF RYRY f ‘!!\“‘:“\M“\/ ,\/ \ “ RV
OUTPUT S|GNAL \4’ U , ’ Lf \J‘ b U \UH lU \: \. v ‘t v k L \./ ‘L ‘U \ v v
VECTOR REPRESENTATION t 7
OF PHASE _n - .
AN N g7
CHANNEL 1 MARK MARK MARK SPACE SPACE MARK SPACE
CHANNEL 2

MARK A ’ § REFERENCE
REFERENCE : MARK 1 W ‘ # MARK 1
‘ SPACE MARK SPACE 2 N1 MARK 2
- - — - b o
PRECEEDING PULSE ST o | TR | \sncs :
SPACE 2 * MARK 2
KINEPLEX CODING ol
CHANNEL 3 RESULTANT SIGNAL

Collins Kineplex Data System TE-
202 transmits  binary  information
such as teletypewriter. business ma-
chine, telemetering. supervisory con-
trol and facsimile signals over wire
line, cable. radio and microwave
facilities. The new signalling tech-
nique provides superior signal-to-
noise performance and more efficient
spectrum utilization than standard
frequency shift keved pulse signalling
systems. It provides for the trans-
mission of data up to 3,000 bits per
second in less than a 3 ke bandwidth,
which on teletypewriter applications
provides 40 channels at 60, 75, or
100 word per minute operation.

Forty independent channels are
transmitted by means of 20 different
tones multiplexed in a voice band,
cach tone carrying two independent
channels. The two channels are en-

COLLINS RADIO COMPANY OF CANADA,

16,

1M

Bermondsey Road,

coded onto each tone by phase shift
keying the tone at the transition
time between cach suceessive pulse
The above diagram illustrates the
encoding  technique and  demon-
strates  how the information is
carried in the relative phase of two
adjacent pulses.

Channel 1 is carried as a phase re-
versal between adjacent pulses, 0
for a MARK and 180° for a
SPACE. Channel 2 is carried in a
90 relation to channel 1 informa-
tion, +90° for a MARK and —90°
for a SPACE. The resultant signal
has one of the four possible values of
phase as shown. The output signal
for two channels is a tone of con-
stant center frequency with phase
shift occurring between pulses.

The receiving equipment includes
detection circuitry at each tone fre-
quency which measures the relative

CREATIVE LEADER IN COMMUNICATION

Toronto

phase of successive pulses and re-
generates the MARK-SPACE data
as it appeared for each channel at
the transmit equipment input. Each
received pulse, following the meas-
urcment of its relative phase to the
preceding pulse. is stored for one
pulse interval so as to serve as
the reference for the succeeding
pulse. It should be noted that each
pulse affects only two successive
measurements, consequently requir-
ing phase continuity of the trans-
mission medium over only  this
period of time.

The binary data transmission tech-
nique devcloped by Collins is appli-
cable to teletypewriter communica-
tion and all forms data transmission

Write today for new Kineplex bro-
chure which describes the theon
and application of this new data
transmission system.

w

LTD.

Ontario



