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DESIGN WITH

ARNOLD 6T CORES...
SAME-DAY SHIPMENT OF

STANDARD DELTAMAX CORE SIZES

Arnold 6T tape cores (aluminum-
cased and hermetically-sealed)
offer you three very important de-
sign advantages. Owe: Maximum
compactness, comparable to or
exceeding that previously offered
only by plastic-cased cores. Tuo:
Maximum built-in protection
against environmental hazards.
Three: Require no supplementary
insulation prior to winding and can
be vacuum impregnated afrer
winding.

Now we've added a fourth vizal
advantage: Maximum availability.
An initial stock of approximately

READY
TO ROLL!
RIGHT
FROM
STOCK

For complete details check

20,000 Deltamax 1, 2 and 4-mil
tape cores in the proposed EIA
standard sizes (See AIEE Publica-
tion No. 430) is ready on ware-
house shelves for your conveni-
ence. From this revolving stock,
vou can get immediate shipment
(the same day order is received) on
cores in quantities from proto-
type lots to regular production re-
quirements.

Use Arnold 6T cores in your
designs for improved performance
and reduced cost. They're guaran-
teed against 1000-volt breakdown
... guaranteed to meet military

test specifications for resistance to
vibration and shock . . . guaranteed
also to meet military specifications
for operating temperatures. The 6T
hermetic casing method is extra
rigid to protect against strains.
Let us supply your requirements.
Full data (Bulletin TC-101A and

Supplements) on request. ® Write
The Arnold Engineering Company,
Main Office and Plant, Marengo, 11,

ADDRESS DEPT. EC-9

#ZARNOLD

SPECIALISTS in MAGNETIC MATERIALS

CANADIAN Representotives: Boyly Engineering Ltd., First
St., Ajox, Ont.Telephone (Toronto Exchonge) EMpire 2-3741

1539

No. 4 on handy card, page 73



special
purpose

and Why has Canadian Marconi
power the widest range?

because it is Canadian representative for
English Electric Valve Company Limited and
Machlett Laboratories Inc., leading U.K. and U.S.
sources of high quality camera tubes, transmitting
tubes, rectifiers and heaters. These two great tube
companies combine with Marconi's own tube facilities
to offer the widest and = st complete range of special
purpose and power tules n Canada.

Marconi’s own extensive experience in the manu-
facture of electronic tubes and equipment can also
prove invaluable to you in the selection and use of
proper tubes and components for your requirements.
Call on us for assistance anytime.

ELECTRONIC TUBE AND COMPONENTS DIVISION

canapiaN Marconi company

830 BAYVIEW AVENUE, TORONTO, ONTARIO
Branches: Vancouver ° Winnipeg ° Montreal ® Halifax

For complete details check No. 15 on handy card, page 73
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the
world
S
3in
dlameter

Six Continents lie within the dial of
your telephone. By raising your finger
you can call any of them. This phenom-
enon has been created by communica-

tions engineers—those men who develop
this equipment that shrinks the earth
and by those who manufacture and install
it. Continuing research is constantly being
carried on in the field of communications.
Northern Electric designs, manufactures
and installs a large proportion of Canada’s
telephone communication systems and equip-
ment. The experience gained in this field is being
utilized in the challenging sphere of Canada’s Defence
Communications. Northern's experience is all-embracing

and includes the manufacture of electrical wires and cables
for communications and power transmission. At Northern Electric, product

research and development never stops and advances are continually being made.

Northern Flectric

COMPANY LIMITED

SERVES YOU BEST

2

6660-2
For complete details check No. 40 on handy card, page 73
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...and 200 miles away a telephone rings!

Eight hours ago, an expanse of barren mountain-
ous country made communication impossible.
Tonight, 60 telephone channels and teletype
span the wilderness.

Transportable MICROSCATTER is a super
high frequency radio system for long-range
communicaticn. Developed by Canadian
Westinghouse, MICROSCATTER beams sig-
nals high above the earth sending two-way
voice and teletype messages up to 200 miles over
land and water . . . without costly relay stations.

The compact MICROSCATTER radio system
fits in a stamdard 30 ft. truck trailer. Now,
whenever men and equipment move, MICRO-
SCATTER moves right along with them. It is
particularly suited to military and government
projeets in remote locations. Units designed for
self-contained field operations are set down by
helicopter.

CANADIAN

Westinghouse

A Westinghouse communications specialist will
be pleased to explain fully the MICRO-
SCATTER operation and relate it to your
problem. Contact your nearest Westinghouse
office, or write to Canadian Westinghouse
Company Limited, Electroniecs Division,
Hamilton, Canada. YOU CAN BE SURE . ..
IF IT'S WESTINGHOUSE.

MICROSCATTER APPLICATIONS
MRITARY

COMMERCIAL
Fixed Station — 120 telephone | Wide Band —radar
channels —data
—television and — 120 telephone
sound channels
Transportable—60 telephone Tactical and — 60 voice channels
channels Transportable—teletype
—teletype —data

FEATURES

* Frequency—4400-5000 mc
® Antennas —10 to 28 ft. diameter

* Power—2 KW
* Range— 100 to 200 wiles

30-A-745

For complete details check No. 18 on handy card, page 73
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Tunnel Diode Switching Time Measurement
with Tektronix Type N Sampling Plug-In Unit

Value for 1.20 mo diodes

TUNNEL DIODE UNDER TEST ~ /
42 TO ‘N’ UNIT

002 40uh 1 f SIGNAL INPUT TYPE $3°A OSCILLOSCOPE
O ¥ W e r_on e 8 T -9 8-
OSCILLOSCOPE :

TO 'N' UNIT
TRIGGER INPUT

APPROX_ 3 1. RGSSA /U

TUNNEL DIODE RISETIME TESTER

A convenient low-cost method of testing tunnel (Esaki) diodes
with nanosecond switching speeds is shown above. A Tek-
tronix Plug-In Oscilloscope provides both the current ramp
source for the tunnel diode and the pretrigger for the Type N
Unit. The N Unit is set up in the usual way — however, the
oscilloscope main sweep generator is allowed to free run at
1 psec/cm. The + GATE OUT not only triggers the N Unit
but also provides a delayed current ramp with a low rate of
change—which allows the tunr.el diode to switch at essentially
its own rate. — T

" anmm

B
|vn» b
~

ity

1 nsec/ cm

orm of gallium arsenide tunnel cicde ir
z Tunncl Dlode Risetime Tester (part number .
Price 50 "

Weivng, e
NS w41 4 ‘.iT)

/V[WPULSE SAMPLING UNIT

Seo for all Tektronix Plug-In Oscllloscopes

-~ -
---—-—————--—

The new Type N Unit converts your Tektronix Plug-In Characteristics
Oscilloscope to a Pulse-Sampling Oscilloscope with a rise-
time of 0.6 nanoseconds. Applications in which the signal 0.6 nsec 1isetime (approximately 600 mc),
source can furnish a "'pretrigger’, such as that shown above, 10 mv/cm sensitivity, (2 mv or less amplitude noise.)
require no additional equipment. 1, 2, 5, and 10 nsec/cm equivalent sweep times

{20 to 50 psec time noise).

For a completely versatile Pulse-Sampli System, . .
P 4 A 7 50-ohm input impedance.

Tektronix also manufactures a Pulse Generator and

Trigger Takeoff, a 60-nsec Delay line, a Pretrigger 50, 100, 200, and 500 samples per display.
Pulse Generator, ard several useful accessories, Please Sampling rate — 50 ¢ to 100 kc.
coll your Tektronix Field Engineer for complete details +120 mv minimum linear range (safe overload 4 v).

and, if desired, o demonstration of the Type N Unit or

the complete Systam, Trigger input requirement: +0.5 v, 1 nsec duration,

40 nsec in advance of signal. Recovery time is 10
pnsec. Counts down from 50 me.

Tekfronix, Inc. PRICE. . ..., $600

P. O. Box 500 + Beaverton, Oregon f.0.b. factory

CANADIAN FIELD OFFICE: Willowdale, Ontario
Phone Mltchell 4.0161 » TWX—BEAY 311 ¢ Cable: TEKTRONIX 3 Finch Avenue East * Phone: Toronto, BAldwin 5-1138

TEKTRONIX FIELD OFFICES: Albuquerqe, N. Mex. o Attonta, Ga. s Baltimare (Towson, Md-} s Boston (Lexingtam, Mass.) s BuHfalo, N.Y. s Chicago (Park Ridgs, i1l.] » Clevelaed, Ohio « Dollos, Texas « Dayton,
QOhio e Denver, Calo. « Detroit {Lathrup Vlllage Mich.}) o Endicott [Endwell, N.Y.} o Greenshoro, N.C. « Houston, Texns e Indianopolis, Ind. e Konsos City {Misson, Kan.! « Los Angeles, Colif. Area [Eost
LA o Encinc o West l A.) e Minn o; hs Mlnn . New York City Areo [Albenson ll LMY« Stamford, Conn. e Union, N.J. « Orlondo, Flo. e Philodelphia, Po. « Phoenix (Scottsdate, Ariz.) o Poogh
keepsie, N.Y. » San hi. o Sen {Po Ito, Calif.} « 3. Flo o Syr(ouse NV « Toronto (Wlllowdule Cmt.) Canada « WasSington, D.C. {Arnandale, Vo.)

TEKTRONIX ENGINEERING REPRESENTATIVES: Hawthorne Electronics, Ponlund Oregon o Seottle, hington. Tek is rep d in twenly overseas counwies by qualified engineering organizations.

Iin Europe please write Tektronix Inc., Victoria Ave., St. Sampsons, Guernsev C.|., fer the address of the Tektrenix Representotive in your country,

For complete details check No. 63 on handy card, page 73
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HlGH in accur;;y
HIGH in quality

LOW ONLY

IN PRICE

! MODEL VMK-} |
MODEL 1001 1 Vacuum Tube
MODEL MHG 48 ' MODEL SWG-53 MODEL TMm-7 Molti-Range YOM | Valtmeter MODEL MK-2
Marker Generator | Sweep Generator | Pocket Multimeter Kit $39.50 i Kit $39.20 ;  YOM Pocket Meter
Wired $87.95 Wired $97 95 Wired $29.95 Wired $49.95 { Wired $33 5 Wired $14 95
~ K |
| S— -y
HH : |
. .
s 2 ° - . 5 -’ ‘
") 3 a 2 -__’r--.
vecl | | Nefe
s 4 ‘, e. ’ E‘. .
MODEL MK-1 [
Multi-Range MODBEL RFG-3 MODEL RFG-2
MODEL MmT-6D Multimeter MODEL PD-3 Signal Generator Signal Generotar [ .MODE[ L5G-10
Pocket Meter Kit $39.50 Pocket Meter Kit $29.95 Kit $54 95 Signal Generator
Wired $24.95 Wired $47.50 Wired $13.95 Wired $39.95 Wired $67.85 Wired $39.95

MODEL 8J-1
Condenser Analyzer
Wired $34.95

MODEL 5A-3
AC Radia Kit
Kit $26.75

MODEL 58-2 |

AC-DC Radio

$19.95 Less Cobinet |

|

-
&8

MODEL KE-S !
Audia Level Indicator |
Wired $6.95

MODEL KED ‘

Sterea Level Indicatar | STARK ELECTRONIC INSTRUMENTS LIMITED

Wired $12.95

Stark Electronic Sales Company

Ajax, Ont.

Please send me illustrated catalagues.

Name

Business Address

Town or City

_ Prav.

AJAX, ONT.

For complete details check No. 57 en handy card, page 73




CRTPB newsletter

Prepared by Canadian Radio Technical Planning Board

Committees Hold Inaugural Meetings

The newly constituted Land Fixed and Mobile Committee held its
inaugural meeting in Toronto recently under Chairman W. Ornstein.
The objectives of this particular meeting were set out as being:
agreement on terms of reference; agreement of methods of procedure;
and the compilation of a priority list of specifications for the
Committee’s consideration. A good deal of progress was reported in
meeting these objectives.

The meeting was attended by W. Ornstein (Chairman), Electronic
Industries Association of Canada; N. Redsell, Association of Municipal
Electrical Utilities of Ontario; G. H. Long, Canadian Association of
Chiefs of Police; J. L. Marshall, Canadian Broadcasting Corporation;
E. V. Collier, Canadian Electrical Manufacturers Association; R. C.
Poulter, Canadian Radio Technical Planning Board (Executive Com-
mittee); W. B. Smith, Department of Transport; M. G. Macumber,
Hydro-Electric Power Commission of Ontario; J. W. Ormiston, Railway
Association of Canada; J. C. Gornall, Royal Canadian Mounted Police;
D. W. Hinton, Telephone Association of Canada.

The agenda for future meetings will include examination of
specifications for split-channelling in the 148-174 megacycle band and
for motorcycle radio and portable equipment in the same band. Single
Sideband Draft Specification No. 122 will also be examined.

Ship Station Specification 134

The new Maritime Committee met for the first time on August
18th, in Toronto, to formulate an agenda and to prepare the submission
to the Executive Committee on DOT draft specification RSS No. 134.

This specification is entitled, “Ship Station AM Radiotelephone
Transmitters and Receivers Operating in the 1605-5000 Kc¢ Band with
R. F. Power Outputs under 15 Watts”. The General Co-ordinator has
pointed out the urgency attached inasmuch as the DOT is under
pressure for licenses from boat owners in connection with the radio
phase of the Department’s water safety program. Some objections have
been raised on the effective date of November 1, 1960 since this does
not give Canadian manufacturers sufficient time to make necessary
equipment available, and this favors imported equipment at a time
when Canadian manufacturers are in trouble due to foreign imports.

Executive Committee Activity

The Executive Committee met in Toronto on August 5th to discuss,
among other things, the action required on the long-delayed Sideband
Draft Specification RSS 122, Comments have been finalized by the joint
EIA-CRTPB General H.F. Communications Committee and these com-
ments will now be sent to the Chairman of the EIA Mobile Committee
for any recommendations he might wish to make, and also to the
Chairmen of the CRTPB Maritime Committee and Land Fixed and
Mobile Committee, allowing 60 days for return of comments. Following
this the recommendations will be sent to CRTPB sponsors for comments,
allowing 30 days for handling. The recommendations will then be
sent to Department of Transport.

Land Mobile Assigned Frequencies

The Executive Committee reports receipts from Department of
Transport of an Index of Land Mobile Assigned Frequencies. The
documents, which are quite extensive, will not be placed in the hands
of any one person or committee, but will be retained in CRTPB office
library for reference only. Vice-President Bridgland will review these
documents and report on their content at the next Executive Committee
meeting.

Radio Technical Commission For Aeronautics

Also held as reference material in the CRTPB office are the recently
received copies of specifications issued by the Radio Technical Com-
mission for Aeronautics in the United States.. Accompanying the
document from President Pounsett is an index of the RTCA papers
dated September 25, 1959.
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Centralab

5 walt rating, 2 watt size

Wirewound
Variable Resistors

ACTUAL SIZE

WN SERIES
SHORT SHAFT

WW SERIES
LONG SHAFT

avatlable from your
industrial distributor

IN QUANTITY

at factory prices

The name of your local
CENTRALAB distributor

In addition to these wirewounds, your
CENTRALAB distributor stocks the full
line of CENTRALAB composition vari-
able resistors, including standard 5 "
diameter plain, single and dual tapped,
switch type and Snap-tite* plastic

shaft units . . . miniature and sub-
miniature units as well.

Also stecked arce full inventories of
CENTRALAB switches and ceramic cap-
acitors . . . as listed in Catalog 31. Ask
your distributor for a free copy or
write us directly.

P.O. BOX 400, AJAX, ONTARIO
For complete details check No, 19



the industry’s business
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Studying the semiconductor products to be marketed throughaut Canada by
Canadian Motorola Electronics Limited is John E. Raftis (seated), manager
of the firm’s new Semiconductor Products Division. Erling R. Johnson (left),
will be responsible for order handling, and Harold M. Pipher, for sales contacts.

New firm offers

industrial research services

John C. Robertson, B. Comm,,
formerly president of Nation Wide
Interviewing Corp. Ltd., has formed
a new market research company —
Associated Marketing Services Ltd.
This company will carry out a wide
range of eustom research studies.

The new company, with offices in
Toronto and Montreal, will assist in
the marketing of industrial products
through company and product accept-
ance studies among industry buyers.

Mr. Robertson, associated with mar-
ket research for six years, has con-
ducted industrial research projects
for major manufacturers in the
electrical equipment and electronics
field.

Toronta offices are located at 3425
Dundas St. W., phone No. RO. 2-7539.

In Montreal, Mrs. Mary Gratrix, a
vice-president in charge of the na-
tional interviewing staff, will manage
the office at 3486 Park Ave.

Appointed representative

for Gen-Tec Limited

Mr. A. G. Shack of Electromech-
anical Products, Markham Road, Tor-
onto, has arnounced the appointment
of Electromechanical Products as
Canadian representative for Gen-Tec
Limited of Quebec, P.Q. Gen-Tec Lim-
ited are manufacturers of Gen-Tec
peak load stabilizers.

10

MEL Sales Ltd. to rep.

for Owen Laboratories

Owen Laboratories Inc. of Pasa-
dena, California take pleasure in an-
nouncing the appointment of MEL
Sales Limited of Toronto and Montreal
as their exclusive sales representa-
tives in Canada.

Owen Laboratories manufactures
laboratory semi-conductor test sets
and precision programmed reference
voltage supplies and power supplies in
addition to its basic line of transducer
support equipment.

Canadian Motorola division

for semiconductor products

Semiconductor products, covering a
wide range of transistors, rectifiers
and diodes, are to be marketed
throughout Canada by a new division
of Canadian Motorola Electronics
Limited, Toronto. These products,
manufactured by Motorola Inc., at
their Semiconductor Products Division
in Phoenix, Arizona, have not been
readily obtainable in Canada.

The products cover Mesa, power and
alloy/switching transistors, silicon
rectifiers and zena diodes and this
move by Canadian Motorola will make
them available to Canadian industry
generally.

Canadian industry will also have
the benefit of semiconductor products
that have been extensively tested in
the United States as part of the de-
fense program.

Announcing formation of the new
division to market semiconductor
products, R. M. Brophy, president and
general manager of Canadian Motor-
ola, said a stock has already been
built up in Toronto for supply to ori-
ginal equipment manufacturers in
Canada.

Harold M. Pipher, who has recently
joined the company, will be respons-
ible for sales contacts and Erling R.
Johnson for order handling.

The division will be under the
overall direction of John E. Raftis
who is also manager of the firm’s
Microwave Division.

Sod turned for construction of

Marconi’s CFCF

Montreal recently witnessed the
birth of CFCF-TV, licensed as the
second English-language television
station in the city.

Montreal Mayor, Sarto Fournier,
watched by prominent civic and busi-
ness officials, turned the first sod
marking the opening of construction
work on the $1,500,000 structure.

New building, which will house
CFCF-TV’s initial three studios and
offices, will encompass some 104,000
square feet on Ogilvy Avenue, at the
top of Hutchison Street in Montreal’s
northend. Expected to be eight months
in construction, enough of the build-
ing will be available for CFCF-TV’s
first transmission on Channel 12 in

channel 12

January 1961.

“Construction of these studios marks
a further definite step forward by
Canadian Marconi to live up to the
undertakings entrusted to us by the
Board of Broadcast Governors,"
Stuart M. Finlayson, president, Cana-
dian Marconi Company, said at the
opening ceremony and reception.

“It is our anticipation that when
this building is completed early next
year the facilities provided will allow
us to fully live up to our obligations
to provide the finest television service
possible to the people of Montreal
and the surrounding area,” added Mr.
Finlayson.



é $1 million contract
 awarded to MEL

A contract valued at approxi-
mately one million dollars was
awarded to Measurement Engi-
neering in July to design and
manufacture new and modern
Control Tower Consoles for
equipping of RCAF Airports.

Work on the new contract
commences immediately. No ex-
pansion in plant is anticipated
at MEL but additional staff will
be added to handle the work —
a large percentage of which will
be subcontracted to other Cana-
dian firms.

Measurement Engineering built
consoles to equip all RCAF air-
ports seven years ago — but
with advancing technology in
Aircraft and Communications,
these are gradually becoming
obsolete. At that time 42 con-
soles were built for installation
in airports across Canada and
NATO airports in Europe.

The Airport Control Tower
Console is a large desk-like
affair, at which air force person-
nel operate complex electronic
and meteorological equipment.
In effect it is the nerve center
of the airport for all aireraft
and vehicular traffic is con-
trolled from this point.

Lancaster N.B. to get new

CGE warehouse

Sod was recently turned for the new
office and warehouse building of
Canadian General Electric Company
Limited on Fairville Blvd. in the City
of Lancaster, N.B,, on the west bank
of the Saint John River opposite the
City of Saint John. The building will
be ready for occupancy by January of
next year.

The new building will house the
office and warehouse operation of the
Saint John Branch of the company’s
Wholesale Department, which has
been located since 1919 on Germain
St. in downtown Saint John. The local
sales office of the company’s Appa-
ratus Department will also be located
in the new building.

The new building will contain 19,600
square feet of floor space, 5,000
square feet of office space and 14,600
square feet for warehouse and ser-
vices. Customer conveniences include
a counter and display area, ample
parking space, and stock for the re-
quirements of electrical contractors
and appliance dealers.

Prime Electronic Components

Ontario and Quebec reps.

EFCON, Incorporated (formerly
Electronic Fabricators, Inc.) have ap-
pointed Prime Electronic Components
Ltd. as Sales Representatives for
Ontario and Quebec.

Products consist of solid tantalum,
miniature mylar, high temperature
teflon, and miniature polystyrene
capacitors.

From time to time EFCON will
issue new engineering bulletins, test
data reports, application notes and
technical brochures to names on list
being prepared now.

Edo (Canada) Limited

gets manufacturing rights

Burnell & Co., Inc, of Pelham
Manor, N.Y., a major producer of elec-
tronic filter networks and delay lines,
has granted an exclusive franchise
for the manufacture and distribution
of its products in Canada, Great
Britain and other Commonwealth areas
to Edo (Canada) Limited, of Cornwall,
Ont. The Canadian firm is an affiliate
of Edo Corporation, of College Point,
New York.

Norman Burnell, president of Bur-
nell, said the Edo agreement is “the
first step in a program to inter-
nationalize the market for our prod-
ucts.”

“The decision to grant a manufac-
turing franchise in Canada,” Mr. Bur-
nell added, “was prompted by the fact
that this market is currently unavail-
able to American firms because of a
‘Buy Canada’ policy. It is our belief
that the Canadian electronics industry
is about to enter its greatest period
of growth.”

Moisture instruments
now available in Canada

The firm of R. Acker, of Heidelberg,
West Germany, have just appointed
as their Canadian representatives,
Canadian Research Institute, 46 St.
George Street, Toronto 5, Canada.
Acker is known around the world for
their Moisture Meters, which are
available with calibrations for textile,
wood, leather and paper industries.
These instruments are small portable
hand-held battery operated devices
which are pushed against the material
to be tested, whereupon a needle
indicates percentage of water directly.
The moisture meters will be stocked
and serviced in Canada.

George Kelk Limited
move to new quarters

In order to better serve their many
customers, George Kelk Limited an-
nounce that they are moving to new
and larger quarters at 5 Lesmill Road.
Don Mills, Ontario. The new location
will provide at least twice the floor
space that was previously available.

George Kelk Limited are custom
engineers, manufacturers, and design-
ers of electronic measuring and indus-
trial control equipment. In addition
to these, and other types of specialized
electronic equipment, they are also
manufacturers of an AC line regul-
ator — the Stedivolt. They also re-
present the B & H Instrument Co. of
Fort Worth, Texas, manufacturers of
self balancing digital indicating equip-
ment for measuring temperature,
speed, frequency, pressure and other
mechanical functions.
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Engineer at Honeywell’s Electronic Data Processing Division makes final adjust-
ments on new high-speed printer that will be standard equipment with the
newly introduced Honeywell 400 electronic data processing system. The
Honeywell 400, the most powerful system available in its price class, is expected
to make high-speed electronic data processing practical for as many as six out
of 10 of the largest companies in Canada.

n



The above picture shows an architect’s conception of the Northern Electric Company Limited new building to be
constructed on a 58-acre tract of land in North York on the west side of Highway 400 between Steeles and Finch
Avenues. The first portion of the modern, single storey building, which will be used for the expansion of the operations
of the company’s telephone contract division, is expected to be completed during 1961.

DDP contracts awarded

3
3

The following is a list of un-

classified electronic defense con-
tracts for $10,000 or more
awarded during the period July
16-31, 1960 to Canadian firms by
the Department of Defense Pro-
duction.
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Ampex of Canada Limited,
Ottawa, Ont., channel record
and reproduce tape system,
$22,447.

Aviation Electric Ltd., Mont-
real, Que., aircraft spares,
$21,766.

Burrard Dry Dock Co. Ltd.,,
Vancouver, B.C. installation
of degaussing equipment,
$25,219.

Canadian Aviation Electro-
nics Ltd., Montreal, Que., re-
pair and overhaul of opera-
tional flight and tactics
tainers, $132,400.

Canadian Pacific Railway Co.,
Ottawa, Ont., maintenance of
teletype equipment, $25,000.
Collins Radio Co. of Canada
Ltd., Toronto, Ont., aircraft
navigational instruments,
$37,298.

Northern Electric Co. Ltd.,
Ottawa, Ont., maintenance
spares for telephone systems,
$20,493.

Northern Telephone Limited,
New Liskeard, Ont., main-
tenance of telephone sys-
tems, $144,014.

Peterson Electrical Construc-
tion Co. Ltd., Vancouver,

B.C., provision and installa- :

tion of telecommunications
cable, $15,277.

Sparton of Canada Ltd., Lon-
don, Ont., sonobuoy trans-
mitters, $518,248.

University of Ottawa, Ottawa,
Ont., computation services,
$20,000.

University of Toronto, To-
ronto, Ont., computation ser-
vices, $12,000.

New laboratory for

Canadian Research Institute

Construction has begun on a new
plant and laboratories for Canadian
Research Institute, now located at 46
St. George Street, Toronto 5, Canada.
The building now being erected makes
available to the firm more than triple
the present space, and will include
office, warehouse, laboratories and
manufacturing facilities. It is the third
and largest expansion in the com-
pany’s 22 year history.

The new plant, situated on Curlew
Drive in Don Mills, a suburb of To-
ronto, backs on Lawrence Avenue E.,
just west of Victoria Park Avenue.
A feature of the premises will be a
precision temperature controlled room
for housing electrical standards, per-
mitting measurements to be made to
an accuracy of + 0.001%.

Occupancy of the building will begin
October 1, 1960.

Precision Welder &

Flexopress expansion

To meet the rapidly growing de-
mand for welding equipment in Can-
ada, Precision Welder & Flexopress
(Canada) Limited of Toronto, Canada,
has expanded its manufacturing facili-
ties to incorporate a complete line of
resistance welding transformers.

Precision (Canada) Ltd. will manu-
facture, distribute, and service Kirk-
hof Transformers, including the revo-
lutionary Kirkhof Epoxy Pak package
type transformers, under license from
the Kirkhof Manufacturing Corpora-
tion of Grand Rapids, Michigan. The
combination of Precision Welders and
Kirkhof Transformers gives Canadian
manufacturers a ready source for a
complete line of welding equipment
manufactured in Canada for Canadian
use.

Precision (Canada) Ltd. has experi-
enced rapid growth over the past five
years, and recently moved into an
extensive new manufacturing plant at
72 Carnforth Road, Toronto. Preci-
sion’s plans for manufacturing Kirkhof

transformers in Canada are one more
step in a joint program to serve the
Canadian market better, removing
problems formerly created by distance
and import-export restrictions.

Eimac constructs vltra-high-

voltage power supply

Eitel-McCullough, Inc., which today
manufactures the world’s largest kly-
stron power-tube, is constructing an
ultra-high-voltage power supply which
will make possible the development
and production of tubes fifteen times
more powerful than existing tubes.
This ultra-high-voltage power supply
will be located in the super-power
tube facility now under construction
near Eimac’s corporate headquarters
at San Carlos, California. The highly-
flexible power supply will be used to
test electron-power tubes for many
commercial applications and to meet
essential electron - tube requirements
for space-age radar, communication
and linear accelerator systems.

Earl J. Shelton, manager of Eimac’s
high-power tube operations, states that
the power supply will provide 282
kilovolts at 12 amperes or 3 million
watts of power. High-voltage power
distribution transformers will be uti-
lized throughout the supply to assure
maximum reliability. These oil-filled
transformers will weigh from 5 to
15 tons each and are capable of with-
standing tremendous electrical over-
loads.

The new power supply is scheduled
for completion in early 1961 and will
substantially increase Eimac’s devel-
opment and production capabilities
for super-power electron tubes.

Defense Research Board

appointments

The honor of being appointed to
Canada’s 12-man Defense Research
Board has been accorded to Dr. J. F.
McCreary, Dean of Medicine at the
University of British Columbia, and
to C. A. Peachey, an electronics engi-
neer in Montreal, Que.
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Philips Special Quality Pentode e Philips Special Quality Double Triode
for 10,000 hours of guaranteed service

Long, dependabte service with a 10,000 hour guarantee
ig available with two Philips ruggedized special quality
tube types E133CC /7308 and E186F '7737. Both
shock and vibration resistant, these two types feature
very low microphony and noise.

Designed for use in mobile equipment, control equip-
ment, transmitters and studio equipment, the Philips

E186F /7737

Broadband amplifier pentode

HEATING

Indirect by A.C. or D.C.: parallel supply.

Heater voltage \'/3 = 6.3V

Heater current Ir = 320 mA

TYPICAL CHARACTERISTICS AND OPERATION!
A B

Anode supply voltage Ve« = 190 180 V

Suppressor-grid voltage Vg3 = 0 oV

Screen-grid supply voltage Vg2 160 150 V

Control-grid supply voltage Vegr = 49 oV

Cathode resistor Re = 630 1009

Anode current la = 13 11.5 mA

Screen-grid currea Ig2 =313 2.9 mA

Mutual Conductance S = 16.5 159 mA/V

Amplification facter of G with

respect to G! ugegl = B3
Internal resistance R: = 90 kQ

1) Operation of the tube under the conditions as given in
column A is recommended because of the small spread
in characteristics.

2) Life test condilions are:
Vi=63 V, Vem=190 V, Vgi1=0 V, Vipe2=160 V, Vg =
+9 VY, Re =620, Vir =70 V (cathode negative)
Life expectancy 10,000 hrs.

E188CC 7308 and E186F 7737 are recommended as
improved replacements offering better microphony
and noise properties than types 6922 'E88CC and
6688, E180F. The Philips E183CC 7308 is an improved
replacement for type 6922 'E88CC at the same price.
The Philips E186F 7737 is an improved replacement
for type 6688 K180F.

Ei88CC /7308

For use as cascode amplifier or
cathode follower in RI and AF circuits
HEATER CURRENT 1 11 Tit
Heater voltage V¢ 6.3 \%
318-352 318-352 mA

Heater current 17 = 335
TYPICAL CHARACTERISTICS
Anode supply voltage Vse= 100 vy
Control grid supply

voltage Veig= 49 AA)!
Cathode bias resistor Ri = 680 Qn
Anode current le = 15 14.2-15.8 13.5 mA
Mutual conductance S = 125 105-145 9.0 mA/V
Amplification factor u 33
lguivalent noise re-

sistance at 45 Mc s Ry 250 Q
Noise {actor at 200 M¢ /s I 4.6 dB?
Input damping at

100 Mc s rg = 3 kQ?
Anode supply voltage Ve = 90 \%
Control grid supply

voltage Vig = 0 \Y%
Cathode bias resistor Re = 120 Q
Anode current lae = JIE> mA
Mutual conductance SE="" al§1F5 mA 'V
Anode voltage Ve = 100 \Y%
Control grid voltage Vg = —5.5 \%
Anode resistor Ra = 1 MQ
Anode current fa = < 20 u\
Anode supply voltage  Vpa = 100 \Y
Contrl grid supply

voltage Veg= 49 \Y
Cathcde bias resistor Re = 680 Q
Control grid resistor Rg = 0.1 MQ
Control grid current —1g = < 0.1 1 uA

1) Vg hum is the hum voltage referred to the grid. Measured
with a fully screened tubeholder and straight response
curve of the filter; frequency of the heater voltage =
50 c¢/s 43 percent of voltage 500 ¢ /s. Centre tapping of
the heater supply transformer grounded.

electronic tubes & components

A DIVISION OF PHILIPS ELECTRONICS INDUSTRIES LTD.
116 VANDERHOOF AVE., TORONTO 17, ONTARIO



Data Readout Counters
Ilach wheel has ien-position switching mechanism for
transmitting counter readings electrically Actuated me-
chanically or electrically.

General-Purpose Counters
A complete square case line for light duty counting
where small size is required. Available as direct drive,
revolution, ratchet, rotary ratchet and geared counter.

Magnetic Counters
For remote indicatior. Actuated eleetrically by variety
of switches or phetocells. High speed, quick reset model
features 3000 epm, small panel area.

Vary-Tally
Multiple unit reset counter for more accurate tallying.
Ideal for quality control, production control, piece
work, and analysis work. Available in strips and tiers.

Count/Paks
Complete packages for high speed, non-contact count-
ing. Pulse stretching circuit for counting small objects.
Photohead designed for specific applications.

Miniature Precision Counters
Complete line of specialized counters and readout de-
vices for military, aircraft and missile instrumentation.
Precision gearing and complete “'systems’ available.

Electronic Countrols
Predetermining Counters provide automatic control of
machine operations, with single stop motion or series of
sequential stop motions. Count electrical impulses,
speed to 5000 counts per second.

Send for catalog information and data sheets on the
complete line of Veeder-Root Counters.

Veeder-Root

OF CANADA LTD.

The Nowse Hhat Coundy”

26 Fieldwoy Rd., Toronto
Moin Office & Foctory: Veeder-Root Inc,, Hortford 2, Conn,, US.A,
Offices & Agents in Principol Cities

VR 0-30

For complete details check No. 67 on handy card, page 73
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Would you buy
fixed resistors
just because they're the
easiest to solder?

Of course you wouldn’t!

But when you add the highest degree of *'solderability’’ of any resistors on
the market to top-notch reliability in other physical and electrical charac-
teristics — well, that's something else. Like a lot of other cost-conscious

producers, you'll then be using Stackpole Coldite 70+ Resistors!

Stackpole Coldite 70+ “solderability” saves time and money in your
production. It assures perfect connections that eliminate a lot of pos-
sibilities for costly field service later on.

Coldite 70+ performance fully matches the “solderability” of the
leads. They’re designed to meet or excel MIL-R-11 in every respect.
And they’re tops in load life, humidity and moisture tests!

(ET—

dﬂ...

CANADIAN STACKPOLE LIMITED e 550 Evans Ave., Toronto 14, Ontario

STACKPOLE
. (olelie JO* |

CERAMAG® FERRITE CORES * _VARIABLE COMPOSITION RESISTORS 0 SLIDE & SNAP

SWITCHES . CERAMAGNET® CERAMIC MAGNETS . FIXED COMPOSITION CAPACITORS

BRUSHES FOR ALL ROTATING ELECTRICAL EQUIPMENT S ELECTRICAL CONTACTS

GRAPHITE BEARINGS, SEAL RINGS, ANODES 0 HUNDREDS OF RELATED CARBON &
GRAPHITE PRODUCTS.

For complete details check No. 17 on handy card, page 73
ELECTRONICS AND COMMUNICATIONS, September, 1960
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Completely
CANADIAN MADE

(7\ PANEL
MEASURING |
INSTRUMENTS

{7\ PORTABLE
AND LABORATORY
INSTRUMENTS

{7\ ELECTRONIC
INSTRUMENTATION

Only a complete Canadian
instrumentation facility
can offer the kind of
service Canadians need.
Bach-Simpson Ltd. is
complete — in research,
design, tooling and
manufacture.

If our standard line of
instruments, complete

as it is, won’t meet your
requirements, ask us to
demonstrate the unique
combination of skills we
can offer in the design of
specialized instrumentation
to meet your specific
problem.

Others have, and have been
completely satisfied !

A
Ay

Bach-Sim

LIMITED

pson

JA 5187
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EIA report

by R. T. O’Brien

Full Program Ahead For Committees

Following the summer holiday period nearly all the engineering
committees are scheduled to meet in September to attack a long list of
specifications and standards that are still in the proposal stage.

The Receiver Division Engineering Committee has succeeded in
finalizing a specification for a portable broadcast receiver which was
requested by the Emergency Measures Organization of the Federal
Government. The EMO asked for a receiver which could be included
in a recommended list of items that could be contained in shelters for
use in the case of national emergency.

The specification is now in the hands of receiver manufacturers
for comments before being finally approved as an EIA Standard.

Safety And The CSA

One of the busiest groups in the EIA committee structure is the
Sub-Committee on Safety and CSA. Under Chairman W. F. Miller of
Canadian Admiral Corporation this group has been very busy reviewing,
at the invitation of the Canadian Standards Association, the Specifica-
tion C22.2 No. 1 which deals with the construction and test of Power
Operated Radio, Television, and Electronic Devices under the Canadian
Electrical Code Part II.

The Committee is attempting to revise the safety standards to
bring them into line with modern manufacturing processes; the develop-
ments in miniaturized components; and the advances in materials used
in components, picture tubes, enclosures and mechanical assemblies.

The work of the Committee, in dealing with fire and shock hazard
parts of the specification, is hampered to some extent by the lack of
precise information on the incidence of fires and shock accidents
across the nation since there seems to be no reliable data collection
agency collating such information. It is a generally accepted fact that
Canadian manufacturers, always mindful of their responsibility to the
consumer, are building not only high quality home entertainment and
industrial equipment but safe equipment. Only very occasionally do
we see a report of an isolated incident of fire or shock accident being
caused through faulty appliances and considering the many thousands
of radio and television sets that have been placed in Canadian homes
the safety record appears to be outstanding.

DOT Single Sideband Draft Specification

After many months of work the General H.F. Communications
Committee, a joint committee with the CRTPB, has completed its
comments on the DOT Draft Specification RSS-122 for single sideband
equipment. The draft will now be considered in the CRTPB committees
before being sent to sponsors and finally the comments will be sent to
DOT. This process should take about two months before the specifi-
cation can be considered finished.

Committee Looks At Color TV

The new Broadcast Committee met for the first time on August
23rd to consider the production of a Canadian EIA television trans-
mitter specification for monochrome and color equipment.

Under the chairmanship of Fred J. Heath of Canadian General
Electric Company the new committee combines the old Television and
Broadcast Committees and has representation from Northern Electric
Company and RCA Victor Company among other manufacturers inter-
ested in the production of television and broadcast equipment. It is
hoped that a draft standard for Canadian equipment can be produced
within two months.

EIA-IRE Golf Tournament

Don’t forget the combined EIA-IRE golf tournament and dinner
being held at the Cedar Brae Golf Club, Toronto, on September 29.
Arrangements are in the hands of Ernie Walton, Kester Solder
Company of Canada.



The original version was a close toler-
ance assembly utilizing a small stan- |
dard commercial counter, linked to the
motor by a conventional bevel gear. | I

‘/'ul LW

HE VOIS S‘-”L‘M"—

The redesigned assembly features a loose “paddie-
wheel” linkage (time only runs in one direction,
so backlash is no problem!), and a counter com-
posed of large separated number wheels in a
specially tooled frame. Result—better readability,
less critical assembly and much improved per-
formance under environmental extremes.

“DESIGN AND ENGINEERING” A trained
Engineering Staff brings a wide variety of
experience to bear on electrical, electronic
and mechanical problems.

ELAPSED TIME INDICATOR

@@@m%@y
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Ty

*New type avutlable
in standard
Bach-Simpson styles,
in 3" and 4" sizes.
Ask for Model ETI1F.

how does a

S0 product

hecome

BEERY

Well. we haven’t any magic formula. But
witness the case of our Elapsed Time
Indicator. an example of Bach-Simpson’s
continuing effort in the field of product
improvement.

Our original models, using conventional
gears and counters designed for a variety
of applications, found wide acceptance.
However. increasingly rigorous operating
conditions and the desirability of an easier
readout dictated a shift to components
especially designed for the job.

Ingenious design — rigorous testing —
tooling — and precision production all
under one roof have resulted in a sub-
stantially improved product, directly inter-
~hangeable with older models, at no
increase in cost.

“TESTING AND QUALITY CONTROL” OQur
facility includes equipment to produce con-
ditions ranging from 90° below zero cold
and 70,000 foot altitude to the impact of a
naval broadside.

“TOOLING AND PRECISION ASSEMBLY" An
outsize toolroom and corrpiehensive pro-
duction facilities permit design flexibility
and closely controlled in-plant production
of nearly all components.

’ Bach-Shnpson )

*

o d

LIMITED ©
1255 Brydg‘es St., London

For complete details check No. 10 on handy card, page 73
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HAMMOND MANUFACTURING COMPANY LIMITED e GUELPH, ONTARIO, CANADA

18

HAMMOND Transformers for Electronic Equipment

Hermetically Sealed o Plate Supply e Filament ® Multi-winding e Input and Filter  Silicon, Selenium
Power Rectifier o Input, Interstage and Qutput in all types o Cathode Ray e Modulation e High "Q"

Inductors e Transistor . . . and other special type Transformers.

1. 3-Phase, Plate and Rectifier Types . . . for special 5. Rectifier, Filament Transformers . . . for industrial
equipment. electronic equipment.

2. Heavy Current Transformers . . . for oil pipe line 6. Encapsulated Types . . . Plate, Filament, etc. to
heating. 1600 cycles.

3. High Voltage Plate Transformers . . . for test 7. Military Transformers. .. to all specifications oil or
purposes. epoxy filled.

4. Power Transformers . . . for modern electronic 8. Transistor Transformers . . . with solid leads or pins,
cireuits. for printed circuits.

TWAABIV\AMME ower 54,000 pr’ﬂlﬂ}ﬁﬁw

Hammond makes and stocks more than 1,000 items
in ratings from a few millivolts to 40 K.V.A. and offers

the experience and facilities to engineer special
transformers as single units or in production quantities.
Hammond has built transformers to more than 54,000
different specifications.

HAMMOND

ELECTRONIC TRANSFORMERS

Standard ltems Stocked by Leading Jobb

For complete details check No. 27 on handy card, page 73
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MOST COMPLETE LINE OF WIRES AND CABLES
FOR DOMESTIC AND EXPORT MARKETS

BUILDING WIRES amd CABLES

Flameseal—Types TW & TWU
Flexible Armoured Cable
—Types AC & ACL
Philex Cable—Types NMD-3 & NMW-10
Rubber Braided—Type RH-RW
Rubber Neoprene Cables
Service Entrance Cables

BARE CONDUCTORS—LINE WIRE

Electrolytic Copper Rod

Solia & Stranded Copper Conductors
Aluminum & ACSR

Brass & Bronze Wire

Copperweld Wire & Catle

Trolley Wire

Furnace Cables

Soaking Pit Cab e

Polyethylene & Neoprene Line Wire
Weatherproof Line Wire

CONTROL CABLES

Traffic Signal Centrol
Railway Control

Elevator Cable

Thermostat Control

Organ Cable

PVC & Polyethylene Control
Rubber Neopreng Cible

MAGNET WIRES

Round, Square, Rectangular
Enamel, Formel

Paper, Cotton

Polyester, Nylon
Polyurethane

FLEXIBLE WIRES, CABLES and CORDS

Annunciator

Aircraft Cable

Fixture Wires

Fiexible Cords

Railway Cables

Military Wire

Nzon Sign Cable

0Oil Burner Cable

Office Wire

Portable Cords--SV, SJ, S, 81@, SO
Portable Cables—SW, SWO, W, G, SH
Motor Lead Cables

Welding Cabie

MISCELLANEOUS

TV Camera Cables
Cable Terminations
Junction Boxes
Potheads

Splicing Materials

Phillips Electrical Company Limited.
Head Office— Brockville, Ontorio,

Branches— Halifax, Montreal, Ottawa,

Taronto, Hamilton, Winnipeg, Edmonton, Vancouver,

COMMUNICATICNS WIRES and CABLES

Alpeth Cables

Stalpeth Cables

Radio & Coaxial Cables

Fire Alarm & Signal Cabies
{nterphone Cables

Paper L2ad Telephone Czbles
Philplex Switchboard Cabiles
Teiephane: Wires & Cables
Telegraphic Cables
Terminating Cabies

ROCKBES™0S CABLES

Boiler Rowm Wires

Fixture Wire—Type AF
Power—Types Al, AZ & A/
Range & Stove Wires
Switchboard—Types A18, Al9
Appliance Lead Wires

Special High Temperature Wires
Soil Heating Cable

WIRES CABLES

POWER CABLES

Armoured—DSTA, SWA

Neoprene, PVC and Polyethylene
Protzcted

Rubber Neoprene Cables

Paper Lead Cables

Varnish Cambric Insulated

Warine Cables

Mining Cabies

Submarine Czbles

Lead Sheathed Cabl~s

High Voltage Cables—69KV and Higher

Refer Export Enquiries to
Export Section
Phillips Electrical Company Umited,

Brockville, Ontario, Canada.

* )hillips

" Slectrical
= slompany

LUMITED
%
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industry personnel

Carman R. Hughes

Carman R. Hughes elected
vice-president of
GT&E International

Carman R. Hughes has been elected
a vice-president of General Telephone
& Electronies International Incorpo-
rated, international manufacturing,
marketing, and engineering subsidiary
of General Telephone & Electronies
Corporation, it was announced recently
by Gene G. Beare, president ot GT&E
International.

In his new post, Mr. Hughes is
responsible for co-ordinating all manu-
facturing. sales, and engineering activ-
ities in €anada, involving subsidiaries
and associated companies. In addition
to serving as a vice-president of
GT&E International, he will continue
to serve as president of Automatic
Electric (Canada) Limited, Automatic
Electric Sales (Canada) Limited, and
Canadian (B.C.) Telephores and Sup-
plies Lid. His headquarters arc at
100 Strowger Boulevard, Brockville,
Ontario, Canada.

A citizen of Canada, Mr. Hughes
was born in Oshawa, Ontario. He was
graduated from that city’s Collegiate
College and Vocational Institute, and
subsequently attended the Radio Col-
lege of Canada.

GT&E International, together with
Automatic Electric Interrational, pro-
duces a wide range of preducts in the
communications, electron:ics, and elec-
trical fields, with subsidiary manufac-

turing facilities in Canada. Italy,
Belgium, Argentina, Brazil, and

Mexico. Associated manufacturing
companies are located in Great Britain,
Italy, Japan, and Mexico. More than
80 international sales offices, agents,

20

J. M. Brian H. C.

and distributors for Automatic Electric
and Lenkurt products are located in
68 countries and territories through-
out the world. A total of 125 Sylvania
International sales offices, agents, and
distributors are located in 77 coun-
tries and territories.

In addition to manufacturing,
marketing, and engineering operations
outside the United States, GT&E In-
ternational, together with Automatic
Electric International, has responsi-
bility for the marketing abroad of
products made in the U.S. by all of
the GT&E domestic manufacturing
subsidiaries. In addition to Automatic
Electric. Sylvania, and Lenkurt, these
subsidiaries include Leich Electrie
Company and Electronic Secretary
Industries, Inc.

NISA appoints Canadians

to committee duties

J. Arthur Turner Jr. of Tampa,
Florida, president of the National In-
dustrial Service Association, Inc., has
announced the appointment of two
Canadians to act as chairmen of asso-
ciation committees and has named a
third representative from Canada to

E. L. Crossman

A. G. Ballard

Blenkhorn R. D. Wilson
join the Engineers’ Advisory Com-
mitiee.

Horace C. Blenkhorn, president,
Blenkhorn & Sawle, Ltd., of St. Catha-
rines, Ontario, has been appointed
chairman of the By-Laws and Resolu-
tions Committce of the NISA. Mr.
Blenkhorn served as international
president in 1959-60. He is a member
of the association’s board of directors
and execiutive committee.

Ross Sawle, vice-president of the St.
Catharines’ firm, has been named to
the association’s Engineers’ Advisory
Commuttee.

Arthur G. Bamford, general man-
ager, Sutherland-Schaltz Electric Co.,
Ltd., Kitchener, Ontario, has been ap-
pointed chairman of the Canadian
Affairs and the Management Com-
mittees of the NISA. Mr. Bamford is
serving his second year as a director
of the association. He is a former
president of the NISA's Ontario
Chapter, one of three regional asso-
ciations of the industry in Canada.

The National Industrial Service
Association will officially change its
name next April 1 to Electrical Appa-
ratus Service Assoeiation, Inc. Its
national headquarters are in St. Louis,
Missouri.

R. J. French



Control Switch Division

appoints Canadian rep

The Control Switch Division of Con-
trols Company of America has an-
nounced the appointment of Brian
Engineering, Ltd., as their Canadian
distributor and sales representative.

Brian Engineering, who have offices
in Montreal and Toronto, will handle
the complete line of Control Switch
Division products. This line includes
switchlites, pushbutton switches, pre-
cision snap-action switches, indicator
lights, toggle switches, special switches
and panel components.

Prior to their appointment by Con-
trol Switch Division, Brian Engineer-
ing handled only Electrosnap prod-
ucts. They will now handle sales of
both Electrosnap and Hetherington
lines, as an OEM sales engineering
representative and also as a stocking
distributor.

J. M. Brian is general manager of
Brian Engineering. T. D. White is
industrial sales manager, while B. D.
Vallillee is supervisor of Ontario
Sales.

Brian Engineering offices are located
at 5275 Van Horne Avenue, Montreal,
Que., and at 2773 Dufferin St., Toronto,
Ontario.

LET’S

Stokes Co. of Canada

appoints general manager

The appointment of Roy D. Wilson,
as general manager of F. J. Stokes
Company of Canada, Ltd., subsidiary
of F. J. Stokes Corp., Philadelphia, has
been announced by A. A. Hutchings,
vice-president. The Canadian subsidi-
ary of Stokes has its headquarters at
4198 Dundas Street West, Toronto,
Ont., and offers complete sales and
service facilities throughout Canada.

K. F. Kellerman named to

major post by Bendix

Karl F. Kellerman, former assistant
to the vice-president of engineering,
has been appointed to A. P. Fontaine,
executive vice-president of The Bendix
Corporation.

Mr. Kellerman will assist manage-
ment in the expansion of Bendix com-
mercial and industrial activities at
both the corporate and divisional
levels to plan and work out product
programs.

Mr. Kellerman joined the Bendix
staff in 1955 as associate director of
systems planning. From 1953 to 1955
he was president of Kellerman & Com-
pany, consulting engineers, Washing-
ton, D.C.

fsorque pmete*
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Union Carbide appoints

silicones technical rep

Robert John French has been ap-
pointed a Silicones Technical Repre-
sentative to the Eastern Sales District
of Union Carbide Canada Limited,
Bakelite Division. The announcement,
made by W. S. Berry, sales manager,
indicated that Mr. French will be
handling the sales of “Union Carbide”
Silicones.

Mr. French graduated from Sir
George Williams College in 1950 and
since that time has gained a thorough
technical background in industry in
Eastern Canada. He has completed an
extensive training program at the re-
search laboratories of the Silicones
Division of Union Carbide Corporation
at Tonawanda, N.Y.

Mr. French will be located in the
company’s Montreal office at 1255
Laird Blvd.,, Town of Mount Royal,
Montreal 16, Quebec.

Beckman Instruments names

regional manager

The appointment of Paul E. Paules
as western regional manager for the
Scientific and Process Instruments
Division of Beckman Instruments, Inc.,
has been announced by Roy F. Brown,
marketing manager.

TALK

PRINTING VALUE!

— says printing expert
Jack Sparks *

Printing valve is the
combination of price, service
and quality you obtain

from your printer. All three
factors count in the final
analysis.

When you are planning your
catalogues, house organs,
brochures, let me give you a
free estimate. Age Publications
Limited is never surpassed
when it comes to printing
value,

designed
to meet
your
specific
needs

B & F offers the only complete line of Torquometers and Indicators
with individual models designed to satisfy specific industrial Torque
measuring requirements. Principal of operation is basic, easily
incorporated into rugged housings capable of continuous high speed
industrial applications. Quality high-signal transducers provide
accurate linear readings with negligible hysteresis in high speed
and variable temperature operations.

Standard models cover ranges from 0.5 in. oz. full scale through
30,000 in. Ib. full scale. Torquometers are available with foot
mounted housings and AND-type housings with splined shaft-ends
for use on pump test stands and for testing engine accessories.
These models are designed to mate with and support pumps,
generators, starters, etc. and can be air-purged and pressurized
for use in hazardous atmospheres.

NEW miniature Models “D"" and ““E" cover the in. 0z. and low
in. Ib. ranges required to evaluate servo motors and other low
inertia systems.

* Manager, Commercial Printing Division,

age publications limited

450 Alliance Avenue
Toronto 9 - RO, 2-7225

ELECTRONICS AND COMMUNICATIONS, September, 1960

J

other products:

aF_instruments. Inc. 5

In Canada: Electromechanical Products,
Markham Rd., Agincourt, Ont.

STRAIN GAUGE CONTROL UNITS, ACCELEROMETERS
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LOOK TO

Yes, look to Federal first for magnet wire

to meet every manufacturing demand. Federal

research provides new product development
and testing to meet the growing and changing
demands of the industry. Exacting quality
control during every stage of production
ensures magnet wire of absolute top quality,
for the smallest television coil to the

largest power transformer.

Federal magnet wire—Formel, lsonel,
Isomelt, Isobond, Daglas and corventional
enamels are specified and used by leading
engineers who know they can rely on
Federal's technical perfection...whether

FEDERAL WIRE &

MAGNET WIRE FOR THE SMALLEST COIL
TO CANADA’'S LARGEST TRANSFORMER

in square, rectangular or round shapes.
Every type of insulation or covering is
available from Federal. All of our enamels
are made to our own or customer’s
specifications. Sizes range from #6 to 740.
Federal's continuing research pragram also
develops new packaging to improve production
methods and to help lower your downtime.
Federal engineering and productien
specialists are available to assist with your
individual manufacturing problems and to
specify the right Federal product to meet your
requirements. Write today for further details.

CABLE DIVIS/ION

H.K.PORTER COMPANY (CANADA) LTD.

PORTER SERVES INDUSTRY witk steel, rubber and friction products, asbestos textiles, high voltage electrical equipment, electrical wire and cable, wiring
systems, motors, fans, blowers, specialty alloys, paints, refractories, tools, forgings and pipe fittings, rotl formings and stampings, wire rope and strand.
For complete details check No. 47 on handy card, page 73
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weather
~conditioned
microwave

ANDREW RADOME EQUIPPED ANTENNAS DEFY ICE...SNOW...WIND
Andrew radomes provide excellent 2-way year-round protection
for Andrew microwave antenna systems. First, they protect feed
and reflecting surface against the attenuating effects of snow, ice
and debris accumulation. Secondly, for tower mounted antennas
they reduce the effects of wind thrust by 35%.

All Andrew radomes are lightweight and easy to install —clip
directly to the dish rim of existing antennas. Unheated radomes
are suitable for all but exceptional cases. In areas where freezing
rain occurs, heated radomes can be provided.

X0

\?

X

Ky

/4

'4 SPECIFICATIONS
4 STANDARD RADOMES
- . 2 VSWR Thrust ar*
K E"’" 'l"zpe g':::‘:";; Cantribution 30 psf
I! N ; S % : @ 6 kme (Flats), Ibs.
. 10 R10 0.4 0.02 1,990
v | 4 8 R8 0.4 0.02 1,270
4 3 R6 0.4 0.02 714
4 R4 0.4 0.02 320
2 R2 0.4 0.02 75

*Including antenna

HEATED RADOMES
VSWR Thrust at®

© PN A N i
wan s

Dia. ftenuation o Pawer*:

4 Felgo Tl‘zg.' A@'é kmoc. gb Con@;rbll-l»(\:::fn (Fliofs?,sfli:ps. Regmis.
] 10 HRI0 0.7 0.02 1,990 3,400 walts
N 8 HR8 0.7 0.02 1,270 2,400 walts
6 HRé 0.7 0.02 714 1,200 watts
| 4 HR4 0.7 0.02 320 550 watts
[ 2 HR2 0.7 0.02 75 150 watts

#Including antenna

**¥Pawer requirements far HR10 and HR8 are 3 wire single phase 60 cycle
220 valts.

Pawer requirements far HR6, HR4 and HR2 are singte phase 60 cycle 115 v.

FaVEEwa
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\/

'O

S/ N\
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For further details on ANDREW Microwave Antennas,
‘Radomes, Wave Guides write for new Andrew Catalog CM.

A N T ENN A
T

CORPORATION LTD,.

606 Beech Street - Whitby, Ontario
Telephone: MOhawk 8-3348

ANTENNAS
ANTENNA SYSTEMS
-~ TRANSMISSION LINES

A

v

B .
VT

““We have paid particular attention to antennas “We have had up to four inches “Our field forces report that the radomes pro-
during extremely high wind conditions of gusts of ice on the radome with prac- duce a signal loss of less than1db ner antenna.
up to 40-60 m.p.h. It is very obvious that these tically no reduction of antenna Several radomes were removed and antennas
radomes quite materially reduce the wind load- effectiveness. During high winds, inspected following a heavy snowsiwrm and
ing on the parabolas—due to their shape factor.” radome reduces pressure on the no snow or ice was found in the antennas.”
(Police Broadcast) dish. (AM-TV Station) (Gas Pipeline Company)

For complete details check No. 3 on handy card, page 73
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TELECOMMUNICATIONS

for industry and defence
manufacturers and designers
of a wide range of

communications equipment

GENERAL PURPOSE HI-POWER TRANSMITTER
This unit is capable of providing 10 kw PEP output
throughout the range 4 to 28 megacycles. The Model
GPT - 10K includes all excitation equipment, V.F.O,
spectrum analyzer, F.S. Exciter, and compleie “on the air”
testing circuitry. Bulletin #207

Write for applicable Sales Service Bulletins.

R.R. 5, OTTAWA, ONTARIO

For complete details check No. 62 on handy card, page 73
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The TMC series of Antenna Multi-
couplers covers the frequency range
15 ke to 30 me and provides an effective
match with a minimum of interaction be-
tween receivers, and a méinimum of inter-
modulation and cross modulation. 7155

The TMC Model SBE, Transmitting
Mode Selector, is a umiversal exciter
permitting the transmission of any in-
telligence on Single or Double Side-
band, with or without carrier. #195

The Model GPR-90 Receiver is a profes-
sional, general purpose communications
receiver of the double conversion super-
heterodyne type covering the frequency
range of .54 to 31 mcs. in 6 bands.
TYPE OF RECEPTION: AM, CW, MC

FS and SSB. 1

]

#179

The TMC Series Model SPP Switchirg
Patch Panel for use in RF Signal
Distribution systems where a “normaliz-
ing” patching scheme is indicated. %210

. ‘.
» R e B
e alggiee
N i K

¢ "

The Model FFR is a highly versatile
receiver, covering the frequency range
50 Kcs, to 32 Mcs and is used for de-
pendable, unattended continuous recep-
tion of AM, CW, MCW, FS and SSB
signals. Provision is made for Crystal,
Internal and External operation of the
HFO and BFO. The Receiver is aiso
available with squelch (CODAN) and for
Beacon Monitoring purposes. #200

T-M.C. Cnace LIMITED

A SUBSIDIARY OF THE TECHNICAL MATERIEL CORPORATION, MAMARONECK, NEW YORK.




OF INDUSTRY’S

GENERAL PURPB?&DES

Max. DC Max. DC
Peak Inverse | DC Output Reverse Peak Inverse | DC Output Reverse
Type Voltage, Current, Current Type Voltage, Current, Current
Number Valfs Ma Ma Number Volts Ma Ma
A - 30D Ma Rated (at §0°C), 50 to 500 PiV B — JAN Types — 250 Ma Rated (at £50°C)
Reverse Current Chaaracteristics at 106°C Reverse Current Characteristics at 150°C
1N1701 5¢ 300 0.4 1K538 200 250 0.3
1N1702 100 300 0.4 1540 400 250 0.3
i 1N1703 20C 300 0.3 1M547 600 256 0.3
A s 4 o3 C—JAN T 400 to 1000 Ma Rated (at 135°C)
1N1705 ] 300 0. =2 ypes — 0 a Rated (a
‘ lNl;06 ggg 300 O.g Reverse Current Characteristics at 135°C
. )
A l A — 500 Ma Rated (at 50°C), 50 to 500 PIV }ﬁ%gi lgg 128; 8'88}
Reverse Current Caaracteristics at 150°C 1K255 380 400 0.0015
1N1707 5C 500 0.4
@ A e S 0.2 | ©— PRower Supply Types, 800 Ma Rated (at 100°C)
. 1N1709 20C 500 0.3 Rzverse Current Characteristics at 25°C
D IN1710 30C 500 0.3 1K 607 50 8oc 0.025
| 1N1711 40C 500 0.3 i’N\? ggg igg ggu 8852
; N1712 50 00 0.3 o .
] N7 < > 1N610 200 800 0.025
B — 550 to 750 Ma Rated (at 50°C}), 100 to 500 PIV 11611 300 800 0.025
Reverse Current Characteristics at 100°C 1M 612 400 80t 0.025
1K 613 500 80n 0.025
50-91 10C 550 1.0 18614 600 800 0.025
SD-92 200 550 1.0
SD-93 306 550 1.0 C— Nag. Amp. Types, 800 Ma Rated {at 100°C)
i SD-94 400 550 0.80 Reverse Current Characteristics at 25°C
S0-95 500 550 0.65 i:gggﬁ 5% 8%0 0.001
g 10! 808 0.001
AN oo iy o8 1M609A 150 800 0.001
4 : 1N610A 200 800 0.001
SD-93A 30¢ 750 0.5 1N 611A 300 800 0.001
SD-94A 400 750 0.4 1IN612A 400 806 0.0015
SD-95A 500 750 0.3 1N613A 500 80¢ 0.002
B - 250 Ma Rated (at {50°C), 50 to 600 PIV B = L 0.0023
- a Rated (at ¢ 0 .
Reverse Current Characteristics at 150°C D-- Commercial Types, 200 to 50D Ma (at 70°C)
Reverse Current Characteristice at 100°C
1N536 50 250 0.4
1NS537 10C 250 0.4 SE4 iCap. Load) 400 350 0.5
1N539 300 250 0.3 {Res. Load) 400 504 0.5
1N1095 50¢ 250 0.3 2E4 (Cap. Load) 400 200 0.5
1N1096 600 250 1 0.3 {Res. Load) 400 300 0.5

FOR DLTAILED DATA, CIRCLE READER-SERVICE CARD NO. 0000.

SPECIFY THE LEADING LINE...
Choose from the industry's widest
line of axial lead and stud mounted
silicon diodes, (if you'll excuse the
expression) available ‘‘off-the-shelf"”

from our exclusive Canadian Repre-
sentative, Douglas Randall, Canada, {)r

Ltd. Providing our Canadian friends

and customers with a complete coast- I—j‘( _L_B
to-coast service, Randall Limited /

sales engineers offer immediate SYMBOL OF QUALITY IN SEMICC )RS
attention and prompt delivery of the

" s . . INTERNATIONAL RECTIFIER CORPORATION: EL SEGUNDOQ, CALIFORNIA *» PHONE OREGON 8-6281 »* CABLE RECTUSA
entire International Rectifier Line.

REPRESENTED IN CANADA BY: DOUGLAS RANDALL, CANADA, LTD.
126 MANVILLE ROAD. SCARBOROUGH. (TORONTO), ONTARIO - TELEPHONE: OXFORD 8-3081
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For complete details check No. 56 on handy card, page 7




A comprehensive range of
low and medium frequency
transmitters of advanced
design for beacon and
communication purposes,
built to maet the stringent
requirements of the
Royal Canadiam Navy and
Department of Transport.

25 WATT BEACON

TRANSMITTER
200-415 KCS, CW/MCW
RT, with automatic keyer
and with ‘‘press to talk’’
facility.

50 WATT BEACON

TRANSMITTER

Frequency range 280-330
KCS, CW/MCW, with
automatic keyer.

3 KW TRANSMITTER

Frequency range 100-200
KCW, CW/FSK, will ac-
cept keying speeds up to
100 wpm /400 wpm FSK).

3 KW BEACON
TRANSMITTER

Frequency range 190-415
KCS, CW/MCW/RT,
‘with automatic: keyer.

2 KW TRANSMITTER

Frequency range 100-230
KCS, CW/FSK, will ac-
cept keying speeds up to
100 wpm (400 wpm FSK).

All transmiiters are sup-
plied with an Antenna
Tuning Unit. For dual in-
stallations an Automatic
Transfer Unit s available.

STC CANADA
9600 St. Lawrence Blvd.,
Montreal, 11, P.0.

STC systams: cover the
whole broad field of tebe-
communications includ-
ing: telephone and teie-
graph, radio and televi-
sion microwave links . . .
designed, manufactured
and instailed by STC
engineers.

scatter matter

Scanning the wnternational scene

Electronic devices to permit
soft landings of space vehicles on
the moon are being studied at
Raytheon Co.’s Airborne Equip-
ment Center at Sudbury, Mass.
Soft landings are essential to space
navigation. Damage to space-craft
or their sensitive equipment could
leave astronauts stranded or wan-
dering aimlessly in space.

The first closed-circuit tele-
vision system in the Virgin Islands
will swing into operation in Sep-
tember with five video channels
and two FM music frequencies.
The system, under construction
since November 1959, is being
engineered and equipped for its
operator, the Virgin Isle TV Cable
Corp. It is being built in Char-
lotte Amalie, capital of St.
Thomas, largest of the Virgin
Islands’ three principalities, at a
cost of more than $150,000. When
completed it will service an esti-
mated 15,000 permanent residents
plus the thousands of annual
guests of that burgeoning tourist
mecca.

Developmental Engineering Cor-
poration of Leesburg, Va. and
Washington, D.C. has been chosen
by Cornell University as one of
a four-firm team which will jointly
produce the final design of the
world’s largest radio telescope.
The ionospheric radar probe,
powerful enough to detect an
object about three feet square
at a distance of 22,000 miles, will
improve astronomical measure-
ment accuracy by at least ten
times. The reflector portion of the
radio telescope will have a diam-
cter of 1000 feet. The largest
fully steerable radar currently in
operation (Jodrell Bank, Eng-
land) has a 250-foot reflector.

The world’s largest meteorolog-
ical radar system, designed for de-
tecting typhoons, has been com-
pleted at the Komukai plant of
Tokyo Shibaura Electric Com-
pany. It went into operation at
the end of August.

The unit, which was ordered
at the end of 1959 by the Meteor-
ological Agency, operates at
3,000 megacycles, has a maximum

ELECTRONICS AND COMMUNICATIONS, September, 1960

output of 600 kilowatts and
an observable distance of 312
miles. The latter two factors
make it double the capacity of
similar radar units already in-
stalled at Fukuoka, Osaka, Naso
and Okinawa stations as well as
another set up in Tokyo.

It is particularly designed for
observing typhonic “eyes” or
storm centers, and for determin-
ing the direction of oncoming
typhoons, rather than merely for
observing cloud and rainfall.

A spaceship put together in
outer space could take man to the
moon after 1965 using systems
already developed, a scientist at
North American Aviation’s Mis-
sile Division predicts. The outer
space assembly idea was called
the “in-transit rendezvous”
method by its originator, Charles
E. Kaempen, a research specialist
at Missile Division. He disclosed
his method in a paper prepared
for the 11th International Astro-
nautical Congress in Stockholm,
Sweden, August 15-19. Kaempen’s
method would use Saturn boost-
ers and the Mercury manned cap-
sule. Both are developed now
and are expected to be opera-
tional by 1965.

Deep-penetration radar beams
may soon help to unlock trapped
oil reserves jellied in rock thous-
ands of feet beneath the earth’s
surface. Raytheon Company re-
vealed recently that it has under
development an electronic oil
well heater which may aid in the
recovery of some of the vast oil
reserves which cannot be brought
to the surface by present methods.
It is estimated that these inaccess-
ible resources comprise seven
times the amount of oil as that
which has been considered eco-
nomically recoverable up to this
time.

Admiral International Corpora-
tion has announced the comple-
tion of arrangements for the
manufacture of Admiral television
receivers in New Zealand. The
TV receivers will be produced
under license by Collier and Beals
Limited of Wellington.

27



look ahead
Covuticen,

Only Standard Electronics TV transmitting equipment can
grow from 500 to over 50,000 watts.

As your market grows, so can your station. "Growth Potential”
lets you boost power economically by adding Standard Elec-
tronics amplifiers to your present equipment, regardiess of
make. Amplifiers of 10 - 25 and 50 KW output may be used with
any basic 500 watt driver.

These amplifiers are self-contained units; easily adaptable to
any station layout.

In emergencies, the built-in Patchover protection keeps you on
the air. Impedance matched units permit connecting the driver
to the antenna in seconds, in the event of amplifier trouble. A
spare driver can provide full power in reserve, eliminating the
need for an entire transmitter line-up for standby.

Operations and maintenance are planned-for. Large-faced
meters, controls mounted in front, full length glass doors, and
interlock and overload systems make daily work easier.

Engineered auxiliary equipment includes: antenna diplexer,
harmonic filter, linearity correction amplifier, RF dummy load
wattmeter, vestigal side-band filter, visual demodulator, wave-
form and picture monitoring console.

Standard Electronics TV transmitting equlpment is distributed in
Canada by

COMPANY LIMITED

4560.4 SERVES YOU BEST

For complete details check No. 41 on handy card, page 73
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YOUR PROBLEMS
Our Answers
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RF EXCITER

+ 0.001% stability for use wilh ground transmitters.
An economical method of increasing transmitter
stability. Wide-Band, frequencies to 8 Mc's.

MOBILE AUDIO AMPLIFIER

Paneli mounted in vehicle, torwards radio messages
to external crew through roof-mounted loudspeaker.
Also employed as loud hailer. 8 watts, 6 or 12 volt
DC systems.

FRVv

.V.TOPPING - g//f/m///ff

Shown below is equipment
which has been developed and
produced by this All Canadian
company in quantity to meet
new operational or specific
customer requirements.

FREQUENCY SHIFT EXCITER

High Stability LF Keyer — Exciters for narrow
shift radio teletype circuits. Both single and
dual channel units available.

HEADSET TESTER

Installed in air force
Crew Rooms, provid-
ing a rapid indication
of performance of
various types of head-
sets, headphones and
microphones.

TRANSISTORIZED RECEIVER

Meets rigorous communications performance require-
ments, exceptional cross-modulation and desensitization
specifications. Produced in quantity for Canada Depart-
ment of Transport.

coo® [ @3
Ol IO

MULTI-CHANNEL AUDIO AMPLIFIER

An example of custom production. Used with
airport traffic control circuits.

CONTROL PANEL

For convenient control of multiple radio transmitter
and receiver circuits, also incorporates control tower
inter-communication system. Back lighted panel for
use in radar operations.

Contact us in the early stages of your requirements.

For Commercial Data write:
F. V. Topping Electronics Ltd.
Attention Commercial Sales.

94 LAIRD DRIVE ¢ TORONTO 17, CANADA o HU. 7-1546

For complete details check No. 64 on handy card, page 73
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FOUR BAND PASSES
AT YOUR
FINGER TIPS!

Actual photograph of selectivity curves,

You can have this and much more too, if you utilize the many advantages of a

CRYSTAL FILTER BY SNELGROVE

Perhaps you don’t need four band passes; maybe your application
requires only one band pass, but the selectivity curve is hard
if not impossible to obtain with conventional L/C networks.

For quartz crystals and crystal ovens of proven superior quality

If selectivity combined with stability al reasonable prices it pays to patronize a “Quality House”.
ic a design problem, we would We h b ferred £ tals by th lit f
be pleased to discuss the application € have e(?n a preterred source ot crystals by € elile o
of a Snelgrove Crystal Filter. the electronics industry for over ten years.

There must be a reason !

“F SNELGROVE .-

141 Bond Avenue, Don Mills, Ont. Phone: HI. 4-1107
Licensed under Bell System Patents.

For complete details check No. 54 on handy card, page 73
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briefing the industry

8@ According to W. E. Curry,
electronic consumer division man-
ager of Dominion Electrohome
Industries Limited the heavy im-
port of Japanese electronic tubes
into Canada has not yet affected
his company. However Mr. Curry
states that: “no matter how much
we ‘Buy Canadian’ to help Cana-
dian economy we will soon be
forced to buy the cheaper Japa-
nesc tubes. We can’t indefinitely
shrug off a two-thirds saving if
our competitors take advantage of
the lower price.” Electrohome
uses about 1,500,000 tubes a year.

B The Defense Expenditures
Committee of the House of Com-
mons was recently told that the
Canadian electronics industry may
receive $200 million equipment
orders from The Netherlands,
West Germany and Belgium. D. B,
Mundy, chief of the Electronics
Branch of the Department of De-
fense Production said that the
anticipated orders were for jet
plane flight simulators.

m Officials of the Canadian Mar-
coni Company have recently made
known that the company is sell-
ing Japanese electronic tubes in
Canada. Canadian Marconi Com-
pany is the first Canadian firm
in the field to import Japanese
tubes and sell them under their
name. According to Mr. Slinger,
manager, Electronic Tube and
Component Division, the Canadian
electronic tube business is dis-
integrating under the present im-
port set-up and his firm has made
the move to protect its interests
in the field. Imported tubes being
sold by Marconi have the words
“Marconi” and ‘“Made in Japan”
imprinted on the glass envelopes
of the tubes.

B Transport Minister George
Hees has stated in the House of
Commons that the German firm of
Felton and Guilleaume of Cologne
have been awarded an $8,296,455
contract for the construction of a
Newfoundland-Iceland submarine
cable. The bid was the lowest of
three submitted according to Mr.
Hees, the other two being Cables
de Lyon, France $8,428,051 and
Submarine Cables and Standard
Telephones and Cables, London,
$8,533,466. Mr. Hees disclosed de-

tails of the bids as the result of
pressing from Lionel Chevrier
(Liberal member for Montreal)
who complained that the French
company had planned on build-
ing an electronics plant in Quebec
to execute the order. The French
concern, according to Mr. Chev-
rier had purchased a $2.5 million
site for its proposed plant at
Trois Rivieres.

B The 10th Annual Report of
the Canadian Overseas Telecom-
munications Corporation shows
a net profit of approximately
$1,000,000. The Report shows that
all six services operated by the
Corporation, telephone, telegraph,
international telex, leased cir-
cuits, program transmissions and
overseas photo pictures all en-
joyed increased revenues. After
the Corporation had paid out
$938,407 for income tax and $528,-
790 interest charges on govern-
ment loans, the net profit for the
year amounted to $947,638.

B What is expected to be the
largest data processing system in
Western Canada is expected to
be completed by 1961 for the Pro-
vincial Auditors Branch of the
Alberta Government. C. K. Huck-
vale, provincial auditor is arrang-
ing for the installation of the
equipment with a New York firm.
According to Mr. Huckvale the
switch-over to electronic account-
ing will take several years and
initially the equipment will prob-
ably be retained on a rental
basis.

B Defense estimates tabled in
the House of Commons recently
by Defense Minister Pearkes in-
dicated that the acquisition of
submarines for the Royal Cana-
dian Navy is more than a prob-
ability. Electronics and Communi-
cations has stated on several pre-
vious occasions that the use of
this type of vessel was under
active study by defense authori-
ties in Ottawa. We believe that it
will not be too long before a
definite statement will be made
with respect to the actual acquisi-
tion of these vessels and that the
electronic equipment for them
will provide a much needed shot
in the arm for the Canadian elec-
tronics industry.

ELECTRONICS AND COMMUNICATIONS. September, 1960

MILGRAY DELIVERS
TEXAS INSTRUMENTS
SEMICONDUCTORS

TUMURRUW'

Off-the-shelf delivery in (o
quantities of 1 ta 999 at factory
prices. Tl Semiconductcrs arrive
faster from:

Milgray/New York

136 Liberty St., New York 6, N. Y.
REctor 2-4400—TWX NY1—4013—

‘FAX-FQF Zenith numbers in leading

industrial areas.

For complete details checdk No. 37
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has something new
IN MOBILE RADIO

The Systcoms I S L 148-174 Mc/s Mobile Radio
telephone — the smallest . . . anywhere . . .

The unexcelled engineering skills of I S L electronic
engineers and technicians have perfected this rugged
line of transceivers to pass the rigid requirements
of the Department of Transport of Canada, and the
F. C. C. in the United States.

FEATURES:

Transistorized power supply

One to six channels

For mounting under the dash or in the cab of all vehicles
Narrow or Wide-band (30 Kc/s or 60 Kc,’s channel spacing)
Size 4” high by 11" wide by 12” deep

(10 x 28 x 30.5 cms)

Weight 15 ibs. (6.8 Kgms)

Utmost in reliability, performance, low maintenance
costs. Proved by vyear-long field tests under severe
climatic and road conditions.

Write for complete specifications and description
OF OTHER equipment. Fixed base and repeater stations
and trunk-mount sets also available.

Inquiries invited from reliable agents; some territories still open.
Territoires encore non-couverts; agents responsables envités a faire application.

Solicitamos informes de firmas accreditadas; tenemos zonas disponibles.

I N T E R N A T 1 O N A L

8235 MOUNTAIN SIGHTS AVE., MONTREAL CANAOA . TEL. RE., 1-1103

For complete details check No. 32 on handy card, page 73
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LOOK TO

A DIVISION OF

= JRTER COMPANY (CANADK

SMALL

MEDIUM

PAY-OFF-PAKS AND SPOOLS
FOR EVERY SIZE AND TYPE OF MAGNET WIRE

Federal's 20 years of engineering know-how type of magnet wire required, Federal can

n the proper packaging of magnet wire supply @ complete selection of sizes, shapes

can pay off for you and your company by and enamels. Federal’'s engineers can also

achieving increased production and recommend improvements in your production

reducing excessive waste. methods to obrain maximum benefits from
Federal magnet wire is practically Federal's highly functional spool sizes

packaged to suit your detailed and exact and ‘'Pay-off-Paks.”

requirements, whether it be magnet wire Let Federal Magnet Wire ‘‘packaging”

from the 2" to 24” spools or in small, pay off in speed and profits for you,

medium or large ‘'Pay-off-Paks.” Please write us for further details at
Whatever the size (from 46 to /40) or P.0. Box 90, Gueiph, Ontario.

FEDERAL WIRE & CABLE DIVISION

H.K.PORTER COMPANY (CANADA) LTD. 6008

PORTER SERVES INDUSTRY with steel, rubber and friction products, asbestos textiles, high voitage electrical equipment, electrical wire and cable, wiring
systems, motors, fans, blowers, spacfaity alloys, paints, refractories, tools, forgings and pipe fittings, roll formings and stampings, wire rope and strand.

For complete details check No. 48 on handy card, page 73
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Electronics and Communications

CANADIAN

EXPORT ISSUE

Canada’s electronics industry
its origin-growth and achievements

From a humble World War I beginning, it flourished through the lush
20’s — grew unimpeded through the lean 30’s and stood ready

at the outbreak of World War 11 to offer its invaluable assistance to
the cause of Allied victory. Today it is second to none in creative and
productive ability and offers to all comers from markets around

the world equipment of unexcelled quality.

The earliest application of the electronic art and
science occurred in Canada during World War I when
wireless equipment was used by the Armed Services
for communication purposes. In 1919 irregular broad-
casting for amateur radio enthusiasts began, and the
first regular broadcasting station started operations on
November 4, 1920, to cater to the public demand for
programs.

In 1923 four large manufacturers of electrical power
line equipment were producing radio receivers in Canada,
although some receivers were imported from the United
States. As the art developed at an increasingly rapid
rate, the principles were applied to the fields of power

equipment, public communication equipment, and radio
transmission and reception, and other companies were
formed to commence production in the expanding new
field. Thus was established the first of what was to be
an ever increasing series of new secondary industries
founded in Canada as a result of the Electronic Revolu-
tion.

In 1929 there was a sufficient number of interested
companies to establish the Radio Manufacturers Asso-
ciation, the original name for the Electronic Industries
Association of Canada, and the production of radio
receivers, for the consumer market, and of broadcasting
and studio equipment, all of which provided the incen-




At right, Paul P. Webb of the RCA Victor Research
Laboratories, Montreal, with sample of the mnewly-
announced alpha-particle detector against a background
of the nucleonic equipment used in the RCA Victor
tests.

tive for the opening of plants to make electronic com-
ponents. In 1932, there were enough companies manu-
facturing parts to create a new Division within the
RMA (Radio Manufacturers Association), a Parts and
Accessory Division. There were, at that time, sixteen
members in the new Division; today there are sixty
eight, and these sixty eight member-companies now
produce, in Canada, practically every type of com-
ponent necessary for electronic communication equip-
ment and consumer products such as radio or television
receivers and, to an ever increasing extent, for indus-
trial, commercial and military electronic equipment.

Importation into Canada

Notwithstanding the formation of new companies to
manufacture radio receivers in Canada, in the late
1920’s quantities of radio sets were imported into Can-
ada, mainly from the United States. However, as more
plants were opened in Canada and more workers
trained, importation was quickly reduced until, by the
early 1930’s, imports had been lowered to a very small
proportion of the total output of the Canadian industry.
This trend to manufacture in Canada was further en-
couraged by the “working” provisions of the Canadian
Patent Act, which are patterned after those of the
corresponding British act.

The accompanying table shows how rapidly importa-
tion declined as this new Canadian industry developed
its production facilities.

Radio Sets
imported

45,000
60,000

Total Sales
In Canada

74,000
122,000
180,000
225,000
274,000

64,000
80,000
30,000

450 114,000

From 1932 to the present time the number of radio (and
later television) receivers imported into Canada has
been almost negligible compared to the vast production
output of the Canadian Electronies Industry.

Location of electronic manufacturers

In accordance with natural development, the
majority of the new manufacturers opened plants in
the more densely populated and industrialized areas
of the country, in Ontario and Quebec. Here were
located other industries such as the woodworking
industry, used for supplying cabinets for the earlier
types of radio receivers, the wire industry, and other
production resources which the new electronic industry
stimulated. Also, transportation, power supplies, labor
force, and other facilities were readily available. The
early factories were established mainly in the Toronto-
Hamilton area in Ontario and in the Montreal area in
Quebec.

Illustration on opposite page shows life testing of tubes
at Canadian General Electric plant in Toronto. Samples
from every production lot of tubes are taken out for
life testing for 500 to 1,000 hours at higher-than-
normal voltages. Should any faults develop, the entire
production run is taken out to eliminate any possibility
of faulty tubes reaching the market.

Below, technician at Pylon Electronic Development
Company, Ltd., LaSalle, Quebec, is shown working on
pre-wired sub-assemblies of power units, part of a
growing line of proven solid-state devices manufactured
by the campany.
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Checking Rourns’ TRIMPOT® potentiometers at Douglas
Randall (Canada) Ltd.. Toronto. Each TRIMPOTX is
individually inspected 100 per cent for all electrical
and mechanical specifications #: order to maintain high
quality performance standards for military and com-
mercial applications.

The bridging of an RSC Remate Control Unit. which
is part of the AN/FRA-501 and AN/FRR-502 Remote
Control Receiving System, is being carried out in the
test and inspection department of T.M.C. (Canada) Ltd.,
Ottawa, manufacturers of communications equipment.

Technological development

The technology of the art and science of electronics
developed at a rapid rate in the early years of the
industry, a process which has increasingly accelerated
over the vears. The hundreds of inventions and innova-
tions made available by applying the production embodi-
ments of fundamental research to give sensitivity, better
selection, and more efficient general operation gave the
Canadian public exceptional value in consumer products
such as radio receivers and combination phonographs.
Techniques of mass production were adopted in fac-
tories producing this merchandise, resulting in im-
proved receivers being marketed at steadily reducing
prices.

From the early erystal sets, the radio receiver as
known today was gradually evolved. The invention and
use of the vacuum tube had a tremendous impact on
the art as it made possible detection and amplification
qualities hitherto unknown. Further developments fol-
lowed rapidly — the grid leak, regeneration or feed-
back, and the use of a variable tuning condenser were
all incorporated in radio receivers in the middle 1920’s.
These technical innovations were followed by the adop-
tion of ncutralization, a circuit minimizing radio inter-
ference by eliminating unwanted signals from the
receiver.

The commercial use of the tuned radio frequency
circuit followed rapidly and, in 1928-1929 one of the
most important technological advances was incorporated
into production radio receivers — the power supply
cireuit,

Until 1928 all radio receivers were battery-operated
with the exception of one special purpose type of radio
receiver produced by one manufacturer of the period.
With the advent of the power supply circuit it was
made possible to plug a lead from a radio receiver
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A portion of the control cubicle assembly line at
Mechron Engineering Products, Ottawa. Ontario. These
cubicles form part of No-Break power plants providing
uninterrupted power and supplied by Mechron to the
Department of National Defense.



Line operators cempleting the final assembly on parametric amplifiers at Northern Electric Company Limited,
Belleville, Ontario. These units are currently being used as low noise RF amplifiers in Tropospheric Scatter
Systems. Frequency range: 755-985 mcs. The overall gain is in excess of 40 db from the UHF input to the IF
output. Noise figure: 2 db. The IF output is at 70 mcs. Input VSWR is better than 1.3:1 across 15 mes. bandwidth.

into the power supply of a house, making batteries
redundant.

In the 1930’s many more improvements were made.
Screen grid tubes were used and the principles of super-
heterodyning and super-regeneration were adopted as
standard engineering features.

During this period, 1920-1939, the Canadian Elec-
tronics Industry produced radio receivers for the home
market, transmitting equipment for broadcasting studios,
communication equipment for overland and marine use,
and other electronic equipment, and seme experimental
work was undertaken by a few of the larger manu-
facturers who had research laboratories and similar
facilities.

In the same period of development the components
section of the industry had built up a great capacity
in Canada and was developing and manufacturing an
ever-increasing amount of the thousands of different
components for use in the electronic equipment being
manufactured. This had resulted, by 1937, in the achieve-
ment of an average of over 80 per cent Canadian-made
content in every radio receiver produced. Immediately
prior to World War II the industry was producing
electronic goods with a factory shipment value of just
under $20 million.

The electronics industry in Worlkd War |1

When World War II broke out in September 1939
the Canadian Electronics Industry was fully engaged
in fulfilling the domestic demands for its products. The
build-up of the industry from the early 1920’s had
resulted in the possession, by Canada, of a home in-
dustry working at a peak of efficiency and having a
vast potential production capacity. That this was of
invaluable aid in winning the war is indisputable,
particularly when electronic eyes and ears played such
a vital part in military communication and in detection
and destruction of enemy targets on land, at sea, and
in the air.

Immediately after the outbreak of war, the produc-
tion of electronic products such as radio receivers, and
transmitting equipment for broadcasting stations, was
rapidly tapered off and the industry was turned over
to the manufacture of electronic equipment for war use.
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Under the stimulus of government contracts rapid
expansion took place, and many existing plants were
considerably extended and new plants built and
equipped.

During the six years of war the Canadian Electronics
Industry produced equipment for all three Armed
Services of Canada and for the Armed Services of
Allied countries. Some of this equipment included
radar, for airborne and shipborne use and for identifi-
cation of aircraft by land bases, radio and radio-tele-
phone communication equipment, electronic anti-aireraft
control apparatus for the automatic sighting and fire
control of gun batteries, remote radio control of pilot-
less aircraft, eleetronic navigation aids which were
vitally necessary for ships in convoy and in the
approaches to foggy or dark estuaries, and the produc-
tion of sonar, the underwater counterpart of radar for
the detection of submarines, navigational aids for blind
approach and landing of aircraft in bad weather and
at night were also manufactured as well as air position
indicators in the form of radio beacons.

The use of Loran navigational equipment by the
Royal Canadian Navy not only required the building
of this equipment but necessitated the construction and
installation of numerous electronically-equipped shore
stations along the country’s seaboards.

The delicate electronic mechanism used in the
proximity fuse of anti-aircraft shells was made in
Canada during the war and these shells were instru-
mental in increasing the effectiveness of air defense
in Europe and elsewhere.

Special devices

Some of the more specialized electronic devices and
components developed and produced in Canada during
wartime were the Telcothene cable and connectors, the
VT-90 or micropup tube, the NR-99 tube, various mag-
retrons and associated devices, the famous VT-98 high
power pulse transmitter tube operating at 200 m/c., the
acorn tube family, cathode ray tubes with long-persist-
ence screens, the latter being mass produced in various
sizes from 5 ineh to 12 inch, the fuze tube, the klystron
and TR tubes, 10 centimeter crystals, power Selsyns.
carbon type and silverstat voltage regulators, special-
ized meters, high voltage capacitors, specialized resist-
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Hon. George Hees. Minister of Transport, 7vight, is shovn equipment used for testing a community antenna
television amplifier by radio engincer Walter Macklon, during the iainister’s visit to the new DOT standards
testing laboratory in Ottawa. The new laboratory is rendering valuable service to the fields of business, industry

ard communications.

ors, wave change switches. VHF panoramic receivers,
pulse transformers, 800 cycle alternators and special-
ized types of antennas.

During the Bast full year of the war, 1944, the
dollar volume of the output of the industry, exclusive
of Crown companies, was over $120 million, and devel-
opment and productivity were gaining momentum at
such a rapid rate that the total output for 1945 would
have doubled this if the war had continued. If the
output of the Crown commpany, Rescarch Enterprises
Limited. and the work sub-contracted by this organiza-
tion. was added to the previous output, it is estimated
that the total volume during the peak year of wartime
production woulé have amounted to about $250 million.

The industry since 1945

This vas! industrial expansion and the experience

Mrs. Maureen McCormick. an employee of the Telegraph
Condenser Company of Toronto. is shown winding
clectrolytic capacitors. a highly skilled operation.

gained by wartime production had an impact on the
industry which, when peace returned, aceelerated the
adoption of wartime electronic products for commercial
and industrial use. Like most industries which had
rapidly expanded during the war years, retrench-
ment took place but it did not by any means diminish
the Electronics Industry to its prewar size. Many aof
the plants that had been built and equipped solely for
the war effort turned to the production of peacetime
clectronic components, while many firms which had
expanded within themselves during the war vears never
returned to their pre-war sizes.

This enlarged and modern, well-equipped industry
soon converted to the production of commodities for
peaceful use — improved radio receivers and ultimately,
television receivers for a domestic market which, due

Continwed on page 88

Colonel J. MacMillan and laboratory tedmiciun of
Northern Radio Mfg. Co. Ltd.. Ottawe. Ontariv. are
shown ehecking out communications equipment preor
to delivery. Northern Radio Mfg. Co. Ltd. are designers
and builders of a wide range of industrial and military
tupe communications apparatus.




The capabilities of
Canada’s electronics industry

A message from James Key, President
Electronic Industries Association of Canada

James Key

H R.H. The Duke of Edinburgh has said, “There is hardly any field

of science, engineering, or technology in which Canada cannot show
some outstanding example”. The statement is particularly true in our
electronics industries, whose impressive list of products contribute

sa importantly to the development of Canada as an industrial nation.

Canada utilizes over seven million square feet of manufacturing
floor space and employs nearly twenty thousand production workers,
engineers, scientists, and administrators in the development and
production of the equipment which unites the nation by radio and
television; equipment which provides entertainment, education

and news; and so many products vital for the nation’s defense.

Achievements of Canada’s electronics industries in research, design,
and development are recognized as being amongst the finest in

the world. In the entertainment field alone over four million
Canadian-made television receivers have been placed in Canadian
homes. As a result over 85 per cent of the population now enjoy
television broadcasting and research and development have enabled
the electronics industry to be ready for production of color telecasting
equipment and receivers immediately official licensing of color
transmission is approved.

Canada’s prestige in the industrial world has been achieved through
the development and production of equipment such as doppler
navigation systems, flight simulators, microwave and multiplexing
systems, sonar equipment for air and sea defense, fire control and
communication equipment, data handling and processing equipment,
many types of electron tubes and semiconductors including highly
specialized klystrons and magnetrons, and a host of component
items which make all these products possible. The list is impressive.
In addition, Canada’s electronics industries provide installation,
meintenance, and environmental test facilities and service facilities
which are recognized as being second to none.

Many electronic products on the market today were in the research
stage ten years ago. To ensure that the unknown electronic
requirements for the exciting future are available Canada’s
electronics industry is planning, researching, and developing now
for its finest years.

ELECTRONICS AND COMMUNICATIONS, September, 1960
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On the following pages there are listed Canadian electronics equipment
manufacturers and the type of products they manufacture. The list has been
compiled from ELECTRONICS and COMMUNICATIONS Annual Electronic
Engineers Buyers’ Guide and Directory and it will be seen from the list that
the Canadian industry is capable of providing a wide range of electronic
apparatus — apparatus second to none in quality and which is available to
overseas customers. If you should be in need of any of the equipments listed,
it will pay to investigate Canada’s ability to provide it expeditiously,
courteously and with complete satisfaction.

Equipment

Acme Electric Corp. Ltd.,
50 Northline Road, Toronto 16, Ont.
(power supplies)
Addison Industries Ltd.,
9 Hanna Ave., Toronto, Ont.
(portable communications, measuring equipment)
Aircraft Appliances & Equipment Ltd.,
585 Dixon Road, Box 177, Weston, Ont.
(test equipment, power supplies, mag-amp regula-
tors)
Allen-Bradley Canada Ltd.,
135 Dundas Street, Galt, Ont.
(motor controls and switchgear)
Allied Circuit Techniques Ltd.,
1 Robinson St., Oakville, Ont.
(packaged circuits)
Andrew Antenna Corp. Ltd.,
606 Beech St., Whitby, Ont.
(waveguides, transmission lines, antenna systems,
antennas)
Automatic Electric (Canada) Ltd.,
100 Strowger Blvd., Brockville, Ont.
(telecommunications)
Aviation Electric Ltd.
200 Laurentian Blvd., Montreal 9, Que.
(light control equipment)
Bayly Engineering Ltd.,
Hunt St., Ajax, Ont.
(dummy loads, rf monitors)
Beaconing Optical & Precision Materials Co. Ltd.,
455 Craig St., Montreal, Que.
(microwave links, optical equipment)
Bogue Electric of Canada Ltd.,
P.O. Box 900, Ottawa, Ont.
(naval switchgear, rotary power supplies)
The Brunswick-Balke-Collender Co. of Canada Ltd.,
38 Hanna Ave., Toornto, Ont.
(plastic aircraft parts, radomes)

Canadian Admiral Corp. Ltd.,
501 Lakeshore Road, Port Credit, Ont.
(multimeters, amplifiers)

Canadian Applied Research Ltd.,
750 Lawrence Ave. W., Toronto 19, Ont.
(optical and photographic, navigation and survey,
airborne radar)

Canadian Arsenals Ltd.,
Warden Ave., Toronto, Ont.
(radar, optical equipment)

Canadian Aviation Electronics Ltd.,
6214 Cote De Liesse Rd., Montreal, Que.
(radiation instruments, flight simulators)

Canadian General Electric Co. Ltd.,
830 Lansdowne Ave., Toronto, Ont.
Electronic Equipment & Tube Dept.
(mobile and fixed radio, transmission systems, servo
amplifiers, radar)

Canadian Line Materials Ltd.,
3595 St. Clair Ave. E., Toronto 13, Ont.
(power supplies, carrier current)

Canadian Marconi Co.,
Electronic Tube & Components Div.,
830 Bayview Ave., Toronto 17, Ont.
(mobile radio telephone and telegraph comm.,
microwave, multichannel, industrial equipment,
autopilot, broadcast, navigation, radar)

Canadian Westinghouse Co. Ltd.,
Electronic Division,
P.0. Box 510, Hamilton, Ont.
(microwave & troposcatter communications, counter-
measures, data handling, industrial control, radar)
Collins Radio of Canada Ltd.,
11 Bermondsey Rd., Toronto 16, Ont.

(troposcatter, ground and airborne communications,
direction finders)



Computing Devices of Canada Ltd.,
P.O. Box 508, Ottawa 4, Ont.
(pulse height analyzer, navigation,
handling, computers)

J. H. Darcy Ltd.,
51 Abbott St. N., Smith Falls, Ont.
(test equipment)

Daystrom Ltd.,
840 Caledonia Rd., Toronto, Ont.
(transmitters, communications receivers, flight com-
puters, instruments, servos, amplifiers, analyzers,
recorders, controllers)

Decca Radar (Canada) Ltd.,
23 Six Points Rd., Toronto 18, Ont.
(meteorological equipment, facsimile, teletype,
radar)

E.M.I.-Cossor Electronics Ltd.,
2005 MacKay St., Montreal, Que.
(vhf communications, microwave, sonar, video,
audio, hydrophones, test equipment, instruments)

Edo (Canada) Ltd.,

P.O. Box 97, Highway No. 2, East Front,
Cornwall, Ont.
(echo and depth sounders)

Edwards High Vacuum (Canada) Ltd.,

P.O. Box 515, Cumberland Ave., Burlington, Ont.
(instruments and high vacuum equipment)

Electronic Communications Ltd.,

P.O. Box 88, Station “0”, Montreal, Que.
(telephone equipment, remote control)

Electronic Materials, International Ltd.,

342 Gladstone Ave., Ottawa, Ont.
(airborne and ground communications)

Electronic Research & Development Co. Ltd.,
210-Ninth Ave. S.E., Calgary, Alta.

(carrier, fixed station and land mobile, uhf, vh¥f)

W. R. Elliott, Engineered Sound Systems Ltd.,

169 Kipling Ave. S., Toronto 18, Ont.
(sound systems)
Ferranti-Packard Electric Ltd.,
Industry St., Toronto 15, Ont.
(scatter communications systems, fire control, flight
systems, components and computer systems)

Fleet Manufacturing Ltd.,

Gilmore Rd., Box 300, Fort Erie, Ont.
(antennas, radomes)

The Garrett Manufacturing Corp. of Canada Ltd.,

4 Racine Road, Rexdale, Ont.
(controls, aircraft instruments)

General Instrument — F. W. Sickles of Canada Ltd.,
151 Weber St. S., P.O. Box 408, Waterloo, Ont.
(telemetering equipment, radiosondes)

Honeywell Controls Ltd.,

Vanderhoof Ave., Toronto, Ont.

(instrumentation systems, domestic, industrial)
International Business Machines Co. Ltd.,

Don Mills Rd., Toronto 6, Ont.

(business machines, computing equipment)

Johnson Matthey & Mallory Ltd.,

110 Industry St., Toronto 15, Ont.
(radar tuners)

George Kelk Ltd.,

130 Willowdale Ave., Willowdale, Ont,

(instrumentation, industrial equipment, aircraft test)
Kitchener Electronic Industries Ltd.,

139 Dundas St., Kitchener, Ont.

(intercom, audio)

radar, data
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Lenkurt Electric Co. of Canada Ltd.,
7018 Lougheed Highway, North Burnaby, P.O., B.C.
(telegraph, microwave, carrier telephone for wire,
radio and cable)
Long Sault Woodcraft Ltd.,
St. Andrews East, Quebec.
(plastic radomes)
Lucas-Rotax Ltd.,
2200 Eglinton Ave. E., Toronto, Ont.
(controls and generating equipment)
Marsland Engineering Ltd.,
154 Victoria St. S., Kitchener, Ont.
(instrumentation, plotting equipment, servo systems)
Measuremen{ Engineering Ltd.,
232 John St., Arnprior, Ont.
(audio and rf communications, industrial and nuclear
controls, radar displays, instruments)
Mechron Engineering Products Ltd.,
2437 Kaladar Ave., Ottawa 1, Ont.
(diesel-generators, power control panels)

C. C. Meredith & Co. Ltd.,
80 Thomas St., Streetsville, Ont.
(control panels, generating sets, magnetic amplifiers,
telemetering equipment, power supplies, lighting
controls)
Muirhead Instruments Ltd.,
677 Erie St., Stratford, Ont.
(bridges, resistance boxes, synchros, servo)
R. H. Nichols Ltd.,
4544 Dufferin St., Box 500, Downsview, Ont.
(dielectric heating, data transmitters, supervisory
controls)
Northern Electric Co. Ltd.,
1600 Dorchester St. W., Montreal, Que.
(cable and wire, radar, wire and radio communica-
tions equipment)
Northern Radio Manufacturing Co. Ltd.,
1950 Bank St., Ottawa, Ont.
(telecommunications)
Peffer Sounds Systems Ltd.,
40 Maurice St., Kitchener, Ont.
(intercom systems)
Philco Corp. of Canada Ltd.,
Don Mills Rd., Don Mills, Ont.
(communications, radar)
Philips Electronics Ind. Ltd.,
116 Vanderhoof Ave., Toronto 17, Ont.
(radar, telecontrol, telemetry, communications)
Powertronic Equipment Ltd.,
50 Bermondsey Rd., Toronto 16, Ont.
(dielectric generators, controls & power generators)
Pye Canada Ltd.,
84 Northline Rd., Toronto 16, Ont.
(industrial TV, two-way radio)
RCA Victor Co. Ltd.
1001 Lenoir St., Montreal, Que.
(industrial equipment, radar, communications)
Radio Engineering Products Ltd.,
1080 University St., Montreal 3, Que.
(communications)
Raytheon (Canada) Ltd.,
61 Laurel St. E., Waterloo, Ont.
(navigation, radar)
Servomechanisms (Canada) Ltd.,
123 Rexdale Blvd., Rexdale, Ont,
(test equipment, industrial controls, servo systems)
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Sharpe Instruments Ltd.,

6080 Yonge St., Willowdale, Ont.
(geophysical instruments)
Sinclair Radio Labs.,
21 Toro Rd., Box 179, Downsview, Ont.
(rf oscillators)
Sparton of Canada Ltd.,
Elm St., London, Ont.
(instruments, radar, sonobuoys)
Sperry Gyroscope Co. of Canada Ltd.,
P.0. Box 710, Montreal, Que.
(aeronavutical and marine instruments and systems)

Spilsbury and Tindall Ltd.,

120 East Cordova St., Vancouver 4, B.C.
(radiotelephones)

Standard Telephones & Cables Mfg. Co. (Canada) Ltd.
9600 St. Lawrence Blvd., Montreal, Que.
(telecommunications, radio navigation)

Stark Electronic Instruments,

Ajax, Ontario.
(instruments)

Syntron (Canada) L.td.,

928 Queenston Rd., Stoney Creck, Ont.
(automation equipment)

T.M.C. (Canada) Ltd.,

River and Limebank Rds., R.R. No. 5, Ottawa, Ont.
(remote control, antenna accessories, communica-
tions equipment)

Taylor Instruments Companies of Canada Ltd.,
75 Tycos Dr., Toronto 19, Ont.
(instruments)

Tinsley Instruments Ltd. (Canada),

P.0. Box 99, Smiths Falls, Ont.
(instruments, measuring standards)
F. V. Topping Electronics Ltd.,
94 Laird Dr., Toronto 17, Ont.
(audio equipment and communications)

TranSonic Ltd.,

McMaster Ave., Ajax, Ont.
(ultrasonic transducers)

Vector Labs Inc.,

736 Notre Dame St. W., Montreal 1, Que.
(controls, special instruments)

COMPONENTS

Acme Electric Corp. Ltd.,
50 Northline Rd., Toronto 16, Ont.
(transformers)
Aerovox Canada Ltd,,
1551 Barton St. E., Hamilton, Ont.
(fixed capacitors)
Airtron Canada Ltd.,
349 Carlaw Ave., Toronto 8, Ont.
(waveguide components)
Allied Circuit Techniques Ltd.,
1 Robinson St., Oakville, Ont.
(printed circuits)
Amphenol Canada Ltd.,
349 Carlaw Ave., Toronto 8, Ont.
(cables, connectors)
Arrow-Hart & Hegeman (Canada) Ltd.,
Industry St., Mount Dennis, Toronto 15, Ont.
(switches and motor controls, wiring devices)
Audio Transformer Co. Ltd.,
202 Regina St. N., Waterloo, Ont.
(transformers)
Automatic Electric (Canada) Ltd.,
100 Strowger Blvd., Brockville, Ont.
(electro-mechanical components for telecommunica-
tions)

Aviation Electric Ltd.,
200 Laurentian Blvd.,, Montreal 9, Que.
(aircraft instruments)
Bayly Engineering Ltd.,
Hunt St., Ajax, Ont.
(delay lines, transformers, coils, filter networks)
Beaconing Optical & Precision Materials Co. Ltd..
455 Craig St. W., Montreal, Que.
(gear trains and gears)
Campbell Mfg. Co. Ltd,,
45 Sheppard Ave. E. Willowdale, Ont.
(cable harness, speakers, microphones, headsets)
Canada Wire & Cable Co. Ltd.,
Postal Station “R”, Toronto 17 (Leaside), Ont.
(cables and wires)
Canadian Admiral Corp. Ltd.,
501 Lakeshore Rd., Port Credit, Ont.
(meter shunts)

Canadian Applied Research Ltd.,

750 Lawrence Ave. W., Toronto 19, Ont.
(de-icing controls)

Canadian Electric Resistors Ltd.,

18 Curity Ave., Toronto 16, Ont.
(power resistors)

Canadian General Electric Co. Ltd.,
Electronic Equipment and Tube Dept.,
830 Lansdowne Ave., Toronto, Ont.
(semiconductors and tubes)

Canadian Line Materials Ltd.,

3595 St. Clair Ave. E.,, Toronto 13, Ont.
(relays, rectifiers)

Canadian Marconi Co.,

Electronic Tube and Components Div.,
830 Bayview Ave., Toronto 17, Ont.
(tubes)

Canadian Stackpole Ltd.,

550 Evans Ave., Toronto 14, Ont.
(fixed resistors)

Canadian Westinghouse Co. Ltd.,
Electronics Div.,

P.0. Box 510, Hamilton, Ont.
(tubes)

Cannon Electric Canada Ltd.,

160 Bartley Dr., Toronto 16, Ont.
(relays, connectors)
Capacitors of Canada Ltd.,
36 Upton Rd., Scarborough, Ont.
(capacitors)
Carriere and MacFeeters Ltd.,
936 Warden Ave., Scarborough, Ont,
(solenoids, relays, electro-mechanical components)

Centralab Canada Ltd.,

669 Bayview Ave., Toronto, Ont.
(switches, capacitors)

C. P. Clare Canada Ltd.,

P.0. Box 134,
2700 Jane St., Toronto, Downsview, Ont.
(relays)

The Constanta Co. of Canada Ltd.,
280 Regina Ave., Montreal 19, Que.
(resistors)
Croven Limited,
Beech St., Whitby, Ont.
(crystals, ovens)
Daly Capacitors Ltd.,
140 Kendal Ave., Toronto 4, Ont.
{capacitors)
Continued on page 70
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Canada’s Foreign Trade Service
represented in many lands

The Foreign Trade Service of the Canadian
Department of Trade and Commerce maintains
Trade Commissioners in all the principal countries
of the world. Located strategically in the main
industrial centers, Canada’s Trade Commissioners
are available for discussion on matters pertaining
to the exchange of business between Canada and
the countries to which they are assigned. In-
formed on government import and export regula-
tions and well qualified to advise on matters

relating to the Canadian manufacturing industry.
it is suggested that in order to expedite any
business negotiations with Canada a visit to the
closest Canadian Trade Commissioner would be
well advised. For the information of those who
may be interested in doing business with Canada
we list in the following pages the names and
addresses of Canada’s Trade Commissioners
abroad.

Canadian Trade Commissioners Abroad

Mail and Cables,

Territory Officer City Address Office Telephone
Argentina C. S. Bissett Canadian Embassy Mail: (City Address)
Commercial Counsellor Bartolome Mitre 478 Cable: Canadian
G. E. Blackstock Buenos Aires Tel.: 33-8237
Assistant
Commercial Secretary
Australia S. V. Allen 7th Floor. Berger House Mail:
(Capital Territory Commercial Counsellor 82 Elizabeth Street P.O. Box 3952 G.P.O.

New South Wales,
Queensland.
Northern Territory)
Dependencies

Australia
(Victoria, South
Australia, Western
Australia. Tasmania)

Australia

Austria

Bulgaria, Czechoslovakia,

Hungary, Romania,
Yugoslavia

Belgium
Luxembourg,
European Economic
Community, Furopean

Atomic Energy Community,

European Coal
and Steel Community

for Canada

L. D. Burke
Assistant
Commercial Secretary

T. G. Major
Commercial Counsellor
for Canada

R. B. Nickson
Commercial Secretary

R. K. Thomson
Commercial Counsellor

P. A. Freyseng
Assistant
Commercial Secretary

L. H. Ausman
Commercial Counsellor

P. T. Eastham
Assistant
Comimercial Secretary
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Sydney Cable: Canadian
Tel.: BW 35696

83 William Street
Melbourne

Mail: (City Address)
Cable: Canadian
Tel.: MU 4716

Office of the High Commissioner Mail: (City Address)
for Canada Cable: Domcan

State Circle Tel.: U-1304
Canberra

Opernringhof Mail: (City Address)
Opernring 1 Cable: Canadian
Vienna 1 Tel.: 57-25-97

Canadian Embassy Mail: (City Address)
35 rue de la Science Cable: Canadiar
Brussels 4 Tel.: 13.38.50
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Mail and Cables,

Territory Officer City Address Office Telephone
Brazil Wm. Jones Canadian Embassy Mail:
Commercial Counsellor Edificio Metropole Caixa Postal 2164
Av. Presidente Wilson 165 Cable: Canadian
Rio de Janeiro Tel.: 42-4140
Brazil D. M. Holton Canadian Consulate Mail:
Consul and Trade Edificio Alois Caixa Postal 6034
Commissioner Rua 7 de Abril 252 Cable: Canadian
Sao Paulo Tel.: 36-6301
R. C. Anderson
Vice Consul and Assistant
Trade Commissioner
Ceylon I. V. Macdonald Office of the High Commissioner Mail: P.O. Box 1006
Commercial Secretary for Canada Cable: Canadian
6 Gregory’'s Road Tel.: 91341
Cinnamon Gardens
Colombo
Chile H. M. Maddick Canadian Embassy Mail: Casilla 771
Commercial Secretary 6th Floor Cable: Canadian
Av. General Bulnes, 129 Tel.: 64189
Santiago
Colombia J. H. Bailey Canadian Embassy Airmail:
Ecuador Commercial Secretary Edificio Banco de Los Andes Apartado Aereo 3562
and Consul Carrera 10, No. 16-92 Surface Mail: Apartado 1618
Bogota Cable: Canadian
Tel.: 43-00-65
Congo R. A. Bull C.C.C.I. Building Mail:
Angola, Central African Acting Boulevard Albert ler Boite Postale 8341

Republic, Chad, Congo
(French Community).
Gabon

Cuba

Denmark
Greenland, Poland

Dominican Republic
Puerto Rico

France
Algeria;
Cameroon Republic,
Dahomey, Federation of
Mali, Guinea, Ivory
Coast. Mauretania, Morocco.
Niger, Togoland,
Tunisia, Volta

Germany
Federal Republic

Trade Commissioner

R. R. Parlour
Commercial Counsellor

Commercial Counsellor
(absent)

W. B. McCullough
Commercial Counsellor

J. M. Knowles
Assistant

Commercial Secretary
and Vice Consul

W. G. Brett
Acting
Commercial Secretary

C. T. Charland
Assistant
Commercial Secretary

J. A. Stiles
Commercial Counsellor

G. F. Mintenko
Assistant
Commercial Secretary

W. J. O’Connor
Assistant Commercial
Secretary (Agriculture)

T.eopoldville 1

Canadian Embassy

Edificio Ingenieros Civiles
Calle 17 y o

Vedado

Havana

Canadian Embassy
Prinsesse Maries Allé 2
Copenhagen V

Canadian Embassy
Edificio Copello 408
Calle El Conde
Ciudad Trujillo

Canadian Embassy
35 Avenue Montaigne
Paris 8e

Canadian Embassy
22 Zitelmannstrasse
Bonn

Cable: Canadian

Tel.: 2706

Mail: Apartado 1945
Cable: Canadian
Tel.: 32-3526

Mail: (City Address)
Cable: Canadian
Tel.: Hilda 3306

Mail: Apartado 1393
Cable: Canadian
Tel.: 2-8138

Mail: (City Address)
Cable: Canadian
Tel.: BALzac 99-55

Mail: (City Address)
Cable: Canadian
Tel.: 21971



Mail and Cables,

Territory Officer City Address Office Telephone

Canadian Consulate General Mail: (City Address)
69 Ferdinandstrasse Cable: Canadian
Hamburg Tel.: 326149

Germany E. H. Maguire
Consul General

J. M. T. Thomas
Vice Consul

(absent)

Ghana K. F. Osmond Office of the High Commissioner Mail: P.O. Box 1639
Gambia, Liberia, Commercial Secretary for Canada Cable: Canadian
Nigeria, Sierra Leone E 115/3 Independence Ave. Tel.: 4824

Accra

Greece L. D. R. Dyke Canadian Embassy Mail: (City Address)

Cyprus, Israel, Turkey Acting 31 Vassilissis Sophias Ave. Cable: Canadian
Commercial Secretary Athens Tel.: 74044
Guatemala H. W. Richardson S5a Avenida 11-70, Zone I Airmail: P.O. Box 400

Costa Rica, El Canadian Government Surface Mail: P.O. Box 444
Salvador, Honduras, Trade Commissioner Cable: Canadian

Nicaragua, Panama Tel.: 28448

and Canal Zone

Guatemala City, C.A.

Haiti Chargé d’'Affaires, a.l.
and Consul

Canadian Embassy Mail: P.O. Box 826
Route du Canape Vert

St. Louis de Turgeau

Port au Prince

C. M. Forsyth-Smith
Canadian Government

Hong Kong and Shanghai
Banking Corporation Bldg.

Mail: P.O. Box 126
Cable: Canadian

Hong Kong
Cambodia, Communist

China, Laos, Vietnam, Trade Commissioner Hong Kong Tel.: 27743
Macao
C. J. Small
Trade Commissioner
D. J. McEachran
Assistant
Trade Commissioner
India J. R. Midwinter Office of the High Commissioner Mail: P.O. Box 11
(except States of Gujerat Acting for Canada Cable: Canadian
and Maharashtra) Commercial Secretary 13 Golf Links Area Tel.: 35201
Bhutan, Nepal, Sikkim New Delhi 1
India G. P. Morin Gresham Assurance House Mail: P.O. Box 886
(States of Gujerat and Acting Mint Road Cable: Canadian
Maharashtra), Goa Trade Commissioner Bombay Tel.: 255154
Indonesia M. B. Blackwood Canadian Embassy Mail: (City Address)

Commercial Secretary Djl. Budi Kemuliaan No. 6 Cable: Canadian

Djakarta Tel.: Gambir 1313

Iran

Ireland

Italy
Libya, Malta

A. B. Brodie
Commercial Counsellor

W. R. Van
Commercial Secretary
for Canada

Richard Grew
Commercial Counsellor

M. S. Strong
Commercial Secretary
J. G. Ireland
Assistant

Commercial Secretary
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Canadian Legation
Tehran

66 Upper O'Connell St.
Dublin

Canadian Embassy
Via G. B. De Rossi 27
Rome

Mail: Central P.O., Box 1610

Cable: Cantracom
Tel.: 49291

Mail: (City Address)
Cable: Canadian
Tel.: 44251

Mail: (City Address)
Cable: Canadian
Tel.: 861-951
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Mail and Cables,

Territory Officer City Address Office Telephone
Japan J. L. Mutter Canadian Embassy Mail: Canadian Embassy
South Korea Commercial Counsellor Tokyo Cable: Canadian
Tel.: 408-2101/8
N. W. Boyd
Assistant

Lebanon
Iraq, Jordan, Persian
Gulf area. Syrian Region
of United Arab Republic

Mexico

Netherlands

New Zealand
Fiji, French Oceania,
Western Samoa

Norway
Iceland

Pakistan
Afghanistan

Peru
Bolivia

Philippines
Republic of China
(Taiwan)

Portugal
Azores,
Cape Verde Islands,
Madeira,
Portuguese Guinea

Commercial Secretary

R. G. Woolhan
Assistant
Conmmercial Secretary

C. O. R. Rousseau
Commercial Secretary

W. B. Walton
Assistant
Commercial Secretary

F. B. Clark
Commercial Secretary

W. M. Miner
Assistant
Commercial Secretary

J. C. Britton
Commercial Counsellor

G. E. Woollam
Agricultural Counsellor

B. Horth
Assistant
Commercial Secretary

J. H. Stone
Commercial Counsellor

W. J. Collett
Assistant
Commercial Secretary

M. B. Bursey
Commerciial Counsellor

L. A. Campeau
Commercial Counsellor

J. B. McLaren
Assistant
Commercial Secretary

W. J. Jenkins
Acting
Commercial Secretary

R. H. Gayner
Acting Consul General and
Acting Trade Cominissioner

T. J. Monty
Commercial Counsellor

Canadian Embassy
Alpha Building
Rue Clemenceau
Beirut

Canadian Embassy
Melchor Ocampo 463, 7th Floor
Mexico 5, D.F

Canadian Embassy
Sophialaan 5-7
The Hague

Office of the High Commissioner

for Canada

Government Life Insurance
Bldg.,

Wellington

Canadian Embassy
Fridtjof Nansens Plass 5
Oslo

Office of the High Commissioner
for Canada

Hotel Metropole, Victoria Rd.
Karachi

Canadian Embassy

Edificio Boza, Carabaya 831
Plaza San Martin

Lima

Canadian Consulate General
Ayala Building

Juan Luna Street

Manila

Canadian Embassy

Rua Marques de Fronteira
No. 8—4° D°

Lisbon

Mail:

Boite Postale 2300
Cable: Canadian
Tel.: 50955

Mail: Apartado 25364
Cable: Canadian
Tel.: 25-15-60

Mail: (City Address)
Cable: Canadian
Tel.: 61-41-11

Mail: P.O. Box 1660
Cable: Canadian
Tel.: 70-644

Mail: P.O. Box 1379—Vika
Cable: Canadian
Tel.: 33-30-80

Mail: P.O. Box 3703
Cable: Canadian
Tel.: 50322

Mail: Casilla 1212
Cable: Canadian
Tel.: 72760

Mail: P.O. Box 1825
Cable: Canadian
Tel.: 3-33-35

Mail: (City Address)
Cable: Canadian
Tel.: 53117



Territory

Officer

City Address

Mail and Cables,
Office Telephone

Rhodesia and Nyasaland
Kenya, Seychelles Is.,
Tanganyika,

Uganda, Zanzibar

Singapore
Brunei, Burma,
Federation of Malaya,
North Borneo,
Sarawak, Thailand

South Africa
(Natal, Transvaal,
Orange Free State),
Malagash, Mauritius,
Mozambique, Reunion

South Africa
(Cape Province),
St. Helena,
Southwest Africa

Spain
Balearic Islands,
Canary Islands,
Gibraltar, Rio Muni,
Rio de Oro

Sweden
Finland

Switzerland

Union of Soviet Socialist
Republics

United Arab Republic
Egyptian Region
Aden, Sudan, Ethiopia.
Saudi Arabia, Yemen

United Kingdom

L. S. Glass
Canadian Government
Trade Commissioner

M. P. Carson
Canadian Government
Trade Commissioner

C. R. Gallow
Canadian Government
Trade Commissioner

L. J. Taylor
Assistant
Trade Commissioner

M. R. M. Dale
Canadian Government
Trade Commissioner

M. T. Stewart
Commercial Counsellor
(absent)

A. P. Bissonnet
Commercial Counsellor
(absent)

J. M. T. Thomas
Acting

Commercial Secretary
(temporary)

S. G. MacDonald
Commercial Counsellor

J. H. Nelson
Assistant
Commiercial Secretary

W. Van Vliet
Commercial Counsellor

D. S. Armstrong
Commercial Counsellor

B. C. Butler
Minister (Commercial)
(absent)

S. G. Tregaskes
Commercial Counsellor

W. Gibson-Smith
Commercial Counsellor

D. B. Laughton
Agricultural Secretary

E. J. White
Commercial Secretary
(Timber)

E. J. Ward

Assistant

Commercial Secretary
(Timber)

W. A. Stewart
Assistant
Agricultural Secretary
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8th Floor

Grindlays Bank Chambers
Baker Avenue

Salisbury

Rooms 4, 5 and 6

American International Bldg.
Robinson Rd. and Telegraph St.

Singapore

Mutual Building
Harrison Street
Johannesburg

602 Norwich House
The Foreshore
Cape Town

Canadian Embassy
Edificio Espana

Avenida de Jose Antonio 88

Madrid

Canadian Embassy
Strandvagen, 7-C
Stockholm

Canadian Embassy
Kirchenfeldstrasse 88
Berne

Canadian Embassy

23 Starokonyushenny Pereulok

Moscow

Canadian Embassy

6 Sharia Rouston Pasha
Garden City

Cairo

Office of the High Commissioner

for Canada
Canada House
Trafalgar Square
London, S.W.1

Mail: P.O. Box 2133
Cable Cantracom
Tel.: 26571

Mail: P.O. Box 845
Cable: Canadian
Tel.: 74260

Mail: P.O. Box 715
Cable: Canadian
Tel.: 33-2628

Mail: P.O. Box 683
Cable: Cantracom
Tel.: 2-5134/5

Mail: Apartado 117
Cable: Canadian
Tel.: 47-54-00

Mail: P.O. Box 14042
Cable: Canadian
Tel.: 67-92-15

Mail: (City Address)
Cable: Canadian
Tel.: 4-63-81

Mail: (City Address)
Cable: Canad
Tel.: 415142

Mail: Kasr el Doubara
Post Office

Cable: Canadian

Tel.: 23110

Mail: (City Address)
Cable: Sleighing
Tel.: Whitehall 8701

Cable: Timcom
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Territory

Officer

City Address

Mail and Cables,
Office Telephone

United Kingdom
{Midlands, North England)

United Kingdom
(Scotland)

United Kingdom
{Northern Ireland)

United States
Delaware, Maryland,
Virginia, West
Virginia

United States
(Connecticut, New
Jersey, Pennsylvania,
New York), Bermuda

United States
(Massachusetts,
Maine, Rhode Island,
Vermont, New Hampshire)

United States
(Illinois, North Dakota,
South Dakota,
Minnesota, Wisconsin,
Indiana, Iowa,
Kansas, Nebraska,
Kentucky, Missouri)

United States
(Michigan, Ohio)
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A. W. Evans
Canadian Government
Trade Commissioner

P. V. McLane
Canadian Government
Trade Commissioner

W. R. Van
Canadian Government
Trade Commissioner

M. Schwarzmann
Minister-Counsellor
(Economic)

D. A. B. Marshall
Agricultural Counsellor

T. M. Burns
Commercial Counsellor

J. D. Blackwood
Assistant
Commercial Secretary

J. MacNaught
Assistant
Agricultural Secretary

B. I. Rankin
Deputy Consul General
(Commercial)

A. A, Caron
Consul and
Trade Commissioner

F. I. Wood
Vice-Consul and Assistant
Trade Commissioner

J. C. Depocas
Consul and
Trade Commissioner

H. J. Horne
Consul and
Trade Commissioner

N. L. Currie
Vice-Consul and Assistant
Trade Commissioner

M. J. Vechsler
Consul and
Trade Commissioner

R. V. N. Gordon
Consul and
Trade Commissioner

Martins Bank Building
Water Street
Liverpool

Cornhill House
144 West George St.
Glasgow C.2

36 Victoria Square
Belfast

Canadian Embassy
1746 Massachusetts Ave., N.W.
Washington 6, D.C.

Canadian Consulate General
680 Fifth Ave.
New York City 19

Canadian Consulate General
532 Little Building

80 Boylston Street

Boston 16

Canadian Consulate General
111 North Wabash Avenue
Chicago

Canadian Consulate
1139 Penobscot Building
Detroit 26

Mail: (City Address)
Cable: Canadian
Tel.: Central 0625

Mail: (City Address)
Cable: Cantracom
Tel.: Douglas 6751

Mail: (City Address)
Tel.: 21867

Mail: (City Address)
Cable: Canadian
Tel.: DEcatur 2-1011

Mail: (City Address)
Cable: Cantracom
Tel.: JUdson 6-2400

Mail: (City Address)
Tel.: HAncock 6-4320

Mail: (City Address)
Cable: Canadian
Tel.: RAndolph 6-6033

Mail: (City Address)
Tel.: WOodward 5-2811



Territory

Officer

City Address

Mail and Cables,
Office Telephone

United States

California (the ten southern
counties), Clark County in

Nevada, Arizona,
New Mexico

United States
(Louisiana, Texas,
Oklahoma, Arkansas,
Mississippi, Tennessee,

Alabama, North Carolina,

South Carolina,
Georgia, Florida)

United States

California (except the ten
southern counties), Wyoming,

Nevada (except Clark

County), Utah, Colorado,

Hawail

United States
{Oregon, Idaho,
Washington,
Montana), Alaska

Uruguay
Paraguay
Falkland Islands

Venezuela
Netherlands Antilles

West Indies
(Barbados, Trinidad
and Tobago, Windward
and Leeward Islands)
British Guiana, French
Guiana, Surinam,
Guadeloupe, Martinique

West Indies
(Jamaica) Bahamas,
British Honduras

G. F. J. Osbaldeston
Consul and
Trade Commissioner

T. F. Harris
Consul and
Trade Commissioner

Consul General

Consul General

Blair Birkett
Commercial Counsellor

W. D. Wallace
Commercial Counsellor

J. E. Montgomery
Assistant
Commercial Secretary

R. F. Renwick
Commercial Secretary

R. L. Richardson
Assistant
Commercial Secretary

H. E. Campbell
Canadian Government
Trade Commissioner

C. G. Bullis
Assistant
Trade Commissioner
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Canadian Consulate General
510 West Sixth Street
Los Angeles 14

Canadian Consulate General
215-217 International Trade Mart
New Orleans 12

Canadian Consulate General
3rd Floor. Kohl Building
400 Montgomery Street
San Francisco 4

Canadian Consulate General
The Tower Building

Seventh Avenue at Olive Way
Seattle 1, Washington

Canadian Embassy

No. 1409 Avenida Agraciada
Piso 7°

Montevideo

Canadian Embassy
Edificio Pan American
Avenida Urdaneta
Puente Urapal, Candelaria
Caracas

Office of the Commissioner
for Canada

Colonial Building

72 South Quay
Port-of-Spain

Barclays Bank Building
King Street
Kingston

Mail: (City Address)
Tel.: MAdison 2-2233

Mail: (City Address)
Cable: Canadian
Tel.: JAckson 5-2136

Mail: (City Address)
Tel.: SUtter 1-3039

Mail: (City Address)
Tel.: MUtual 2-3515

Mail:

Casilla Postal 852
Cable: Canadian
Tel.: 96096

Mail: Apartado 9277
Cable: Canadian
Tel.: 54.34.32

Mail: P.O. Box 125
Cable: Canadian
Tel.: 34787

Mail: P.O. Box 225
Cable: Canadian
Tel.: 2858
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DESIGN

A simple design technique for
high performance transistor

AC amplifiers

A design technique for AC amplifiers which is

deemed to have considerable merit

by D. G. W. Mace & R. N. Blunt *

This article presents a method of designing
transistor amplifiers using DC coupling between
stages and overall negative feed back. The method
gives rise to an economical design which is stable
with temperature. It is also gain stable with the
variation in transistor parameters to be expected
between units of a given type.

In order that this technique may stand in a better
light, it is proposed to review the more common
methods, pointing out their salient features. These
methods fall broadly into two groups:

1. Transformer coupled

2. Capacitor coupled

The first of these two methods depicted in Figure 1,
has the following advantages:

1. The maximum possible forward gain can be real-
ized.

2. It is relatively easy to stabilize the transistor
against I, (leakage current) drift, due to the presence
of a low impedance DC path in the base circuit via the
transformer winding.

3. The use of transformers enables the input and
output impedances of the amplifier to be matched to
the source and load impedances.

4. They also provide DC isolation from associated
equipment.

The method has the following disadvantages:

The bandwidth of the amplifier is restricted by the
particular transformers used. The low frequency re-
sponse will particularly be sacrificed if miniature trans-
formers are used, due to the relatively low standing
current permissible in units of this type. On the other
hand, if larger transformers are used, the advantage
of compactness through the use of transistors is lost,
although this is perhaps not a major consideration. The
greatest disadvantage occurs when we consider the
problem of gain stability. Due to the disparity in
characteristics between transistors of a given type, it
is not to be expected that two similar amplifiers will
necessarily give the same results. In fact the forward
current gain may vary by a factor of 2:1 for each stage.

The obvious method to stabilize the gain is to introduce
overall feed back around the amplifier. For three or
more stages overall feed back is difficult to control in
the presence of the associated transformers and
frequency dependent transistors.

Second method

The second most common method is depicted in
Figure 2. This is probably the most widely used method
for building amplifiers and has much to commend it.

Its main advantages are:

1. The design is easy.

2. The operating points can be well defined.

3. Problems of I_drift can be minimized.

4. Uses readily available components.

In a multi stage amplifier the difficulty of gain
stability is again present and the multiplicity of reactive
components again renders feed back difficult.

It might be pertinent here to mention why we are
concerned with gain stability. In domestic equipment,
where a human operator is included in the system the
gain may be adjusted to suit the individual.

However, we are concerned with high performance
precision equipment which is designed to operate
unattended in servo systems.

In the unlikely event that any one piece of equip-
ment has to be replaced it is expected that a direct
exchange can be made without a need for further
adjustment. It is our object herein to explain a third
technique which resolves most of the limitations arising
in the foregoing configuration.

Since AC couplings are troublesome in feed back
Continued on page 52

*Canadian Westinghouse Company Ltd., Hamilton, Ont.



Your enthusiastic response to our diSONte- fkff -, Write for 6 oz. of SONitizer No. 1 Ultrasonic
grator System 40 Ultrasonic Cleaner at$140.50 Detergent. Makes 15 gallons of cleaning selution
has been so overwhelming that we are now
offering even higger values in our larger capac-
{ g S}
e

ity units!
Thousands of diSONtegrator units have been

diSONtegrator System Forty— $140.50 Toaceztrn <
o 40 watt (av) 160 watt peak Generator Model G-40C1

sold to virtually all types of Manufacturing,

Maintenance, Repair, Industrial, Scientific and
Military organizations all on a free 5 day trial basis. They must

e Full 1, gal. stainless steel tank Model T-40C1 54" L x534" " Wx4"'D

Extra Tanks: Model T-40C1: $56.00 F.S.T.E.

Model T-40C2: $77.00 F.S.T.E. 51.4"Lx53%"Wx6"D

be good to sell this way!
The unbelievably low prices of Ultrasonic Industries diSONte-

Junction Box (required for aiternate operation of two or
three tanks):

grators are made possible by incorporating the latest advances
in ultrasonic technology, into our equipment and manufacturing
procedures and passing the savings on to you — the customer.

(A —

Model TSJB-3L: $17.75 F.S.T.E.

i

11K
s

CHAIRMAN OF THE BOARD

DlSONTEGRAT0R® .

a8
ULTRASONIC CLEANER
PATSuEE D diSONtegrator System Eighty— $271.75 756

e 80 watt (av) 320 watt peak Generator Model G-80C1
e Full 11, gal. stainless steel tank Model T-80C1 12"Lx6"Wx6"D

Extra Tanks: Model T-80C1: $115.00 F.S.T.E.
Mode! T-80C2: $181.00 F.S.T.E. 12"Lx6"Wx9"D

Junction Box: Model TSJB-3L: $17.75 F.S.T.E.

The fastest, highest quality method of soil disintegra-
tion ever devised!

The lowest priced ultrasonic cleaner ever sold!
e Simple to operate e One-knob control e Save time and A RN
money o Improve product appearances—improve product re-

liability » Operate completely unattended e Clean in minutes,

even seconds!

T
l':mnll“‘l‘!‘;\l\\‘m\\\\\\\\\\\\\\\\\\\\\

Shipped from stock same day order received.

Widely used in: Electronics, Precision Instrument, Military
agencies, Aircraft, Missile, Automotive and Industrial Main-
tenance and Manufacturing; Scientific and Industrial Labora-
tories; Hospitals, Clinics, Laboratories; Manufacturing and Serv-
ice, Communications, Business Machines, .Optical Industry;
Jewelry and Horological Manufacturing and Repair Service.

diSONtegrator System 320— $469.00 Tox’txts o

e 320 watt (av) 1280 watt peak Generator Model G-320B1
o Full 5 gal. stainless steel tank Mode! T-320B1 14”Lx10"Wx9"D

Extra Tanks: Model T-320B1: $195.00 F.S.T.E.
Model T-320B2: $262.00 F.S.T.E.

Junction Box: Model TSJB-3H: $27.75 F.S.T.E.

EROURRORINERRNERRUORITENRUBORNURVRORUEIRLNINURREN

See your dealer, or order direct from factory! ORDER NOW
-

Only Ultrasonic Industries offers all these features: = To: Dept. CI-EC9 \rrmm— £
- Choice of seven beautiful decorator colors: Ivory, Desert Sand, = Y13 Eancton aue wecenada) L1d: mrmEsssonl o
Wheat Yellow, Turquoise, Pale Green, Soft Grey, Coral Pink =  Toronto 10, Ontario A&'_—'E;:znf_ﬁ'ﬁ%:
* Immediate delivery from stock = Gentlemen: f BRI N e
+ 5 DAY TRIAL with money-back-guarantee. Money refunded (less = . o F RTINS R .
shipping charges)_ if not completely satisfied. = Please ship the following diSONtegrator(s) /LJk\\l\ln\\\\\wyw/wwuJ5E
* Introductory Offer: We will pay shipping charges to any point in < to: =
canada if check is enclosed with order - -
+ Unprecedented Free 5 year Service Contract (see our guarantee) E E
» Free 32-page illustrated User's Reference Guide (with each unit) E -
-
- System 40 80 320 -
Larger Models to 75 gal. capacity available from stock at comparable E Ivory = E
low prices! Custom Units, Design and Engineering Service, Accessories B  TDesert Sand - -
available on request. =  Wheat Yellow — =
Ask for prices of SONitizer Ultrasonic Cleaning Chemicals. E :ale Gf‘een 1 ] E
. o . - urquoise -
There is a SONitizer for every cleaning need. = Toft orey — =
Coral Pink T -
ultrasonic industries i =
CANADA (LTD | understand that my money will be refunded as per your Introductory @
(LTD.) offer if not completely satisfied after 5 Day Trial. -
1512 EGLINTON AVENUE WEST * TORONTO 10, ONTARIO 3 Check enclosed (freight prepaid) [J C.0.0. [] Bill me (rated firm =
RU 7-8831 only) [0 Please put us on your mailing list [J Please send prices of w
SONitizers [JPlease send prices of iarger models =]

For complete details check No. 65 on handy card, page 73
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High performance
transistors

Continued from page 50

amplifiers it would seem attractive to use DC coupling
and this, in fact, is what is done.

Figure 3 depicts a simplified circuit using the DC
coupling technique. In this particular circuit, point X
(the first emitter) is a stabilized reference point to
which the output level of the circuit is referred. The
DC level at which the output sits is well defined by
the ratio of the feed back resistor (R,) and the input
impedance of the first transistor stage.

The only change that is likely to occur in the output
level will be caused by I, (leakage current) in the 1st
transistor. For a given type of transistor, this can be
established at a maximum value at the highest ambient
temperature to be anticipated and the known dissipation
at the collector junction. To maintain DC stability then
this leakage current must be offset by an equal and
opposite amount of current flowing through the feed
back resistor R,. This will result in a net change of
voltage at the output. Typical values for this would be:

I., 50pamps at 60°C ambient

R, 20,000 ohms

Change in output = I, X R, = 1 volt

This is considered quite acceptable.

The exhibits a technique of fixing the DC feed back
circuit. Subsequent transistor stages will also contribute
to drift but, generally speaking, their effect will be
negligible. :

Referring to the rest of the circuit, in order that
the loop gain to DC may be made high, the various
emitter potentials are most easily established by means
of avalanche diodes.

It would of course be possible to use low resistance
high current networks for this purpose or alternatively
by passed emitter resistance. In this latter case, care
has been taken in shaping the low frequency portion
of the open loop response of the amplifier. This, then
establishes the conditions for DC stability.

There remain two items to consider. The first is
that the leakage current should have impedance into
which to flow, in order that the 1st stage transistor will
continue to operate. To this end R, in Figure 3 should
be not too high a value. The second point to consider
is the forward AC gain required and gain stability and
hence the correct AC loop gain which will establish
the desired conditions.

The DC feed back path in the amplifier is pro-
portioned to give a low closed loop gain between input
and output terminals of the amplifier. In order to
provide a satisfactory response at frequencies other
than DC this feed back must be reduced. The slope of
this reduction as a function of frequency, will be
directly reflected in an increase in closed loop gain.
This reflection will cease when the loop gain of the
amplifier approaches unity. That is to say within the
limits predetermined by the amplifier forward character-
istic it is possible to shape the closed loop gain of the
amplifier by the appropriate inverse shaping of the
feed back circuit.

It is well to notice that in determining the feed
back system the whole feed back loop must be main-
tained stable.

Continued on page 57
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A CRBLE SYSTEM
T COSTS with

AN M mgronee

The economy and flexibility of Lenkurt’s 45BN cable carrier equipment
have been even further enhanced by the addition of the fully transistorized
4587A repeater. The extremely low power drain of this new unit permits
line feeding of three tandem repeaters in both directions from a power
point. This increases the spacing between power points to seven sections
and results in substantial savings when new systems are being established.
The new repeater complements the high performance standards of the
45BN system; toll-quality performance may be achieved over properly
engineered systems of up to 50 sections or approximately 400 miles in length.

AUTOMATIC ELECTRIC

Subsidiary of

6056 GENERAL TELEPHONE & ELECTRONICS
For complete details check No. 7 on handy card, page 73
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OFFER YOUR BUSINESS
SUBSCRIBERS THIS

LOW-C0S! TELEPHONE
ANSWERING SERVICE...

THE MODEL DCR-1

For complete details check N>. 8 on handy card, page 73



.. . and boost your company’s revenues at the same time!

In modern business operations, often even large orders are placed by phone. Time elapsed  from
start to finish  may be just a few seconds. But if calls come through after offices have closed, orders

can be missed just as fast. It’s a problem large and small businesses have to live with.

One of the lowest cost and most effective solutions, and one that’s becoming more and more
widely used by businesses across Canada, is the Electronic Secretary.. In every type of office, it is
answering telephone calls  during office hours and after staff have gone home - recording messages
from callers at any hour of the day or night. For subscribers it is building business and substantially

increasing efficiency. And for telephone companies it is boosting goodwill and revenues.

The Electronic Secretary is now available in a variety of different models, that help make it
valuable to even more subscribers. Offer the modern, low-cost Electronic Secretary to your subscribers!
Call or write any Automatic Electric office for details.

MODELS AND ATTACHMENTS FOR REQUIREMENT

MODEL DCR-1 ANSWERING UNIT

Answers subscriber’s telephone 24 hours a day automatically — from
either office or home. Gives information immediately to customers,
- clients or friends. Will record 240 fifteen-second messages, or longer
more complex messages, for one full hour of recording time. Messages
| received during subscriber’s absence can be played back at the flick of
a switch when he returns.

MODEL BPR-1 ANSWERING UNIT

A low cost, automatic telephone answering unit
designed Qpeaﬁcally for home or small business use.
Subscriber can record his own outgoing message  or
return to find as many as twelve recorded messages

7y X
5"'-;4-. " waiting for him. Unit is simple to operate. easy to
maintain and extremely reliable.

MODEL Tt2 ANSWERING UNIT

A neat, compact telephone answering unit designed for outgoing messages
only. The unit utilizes a small tape cartridge as the outgoing message medium.
Ideal for use by physicians, dentists, service organizations, etc.  wherever
the recording of incoming messages is not essential.

VOICE CONTROL ADAPTER

Provides continuous recording of incoming messages of up
to 2 hours duration. Ideal for sales order taking, report-
ing. receiving technical data, etc.
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W now...you can afford repeaters almost anywhere!
now...you can atiord repeaters almost anywhere!

Automatic Electric’s new Type AT-2 and AT-3 Voice
Frequency Repeaters can improve transmission on
many trunks or long lines where the cost of conven-
tional repeaters and other methods are prohibitive.
AT Repeaters end the need for costly cable loading—
or the use of heavier gauge czble to raise transmission
level. Outside plant costs can be reduced on new
installations by using smaller gauge cable with these
repeaters.

AT-2 and AT-3 Repeaters provide, for the first time,
all the benefits of the negative-impedance principle
(economic voice frequency amplification on marginal
trunks, special service circuits and foreign exchange
lines), plus all the space saving, long life advantages of
transistorized circuits. Initial cost is low; only 1,/10th
as much current used as conventional repeaters, and
use of transistors instead of tubes practically eliminates
maintenance.

Type AT-2 and AT-3 repeaters are in satisfactory
service with many telephone companies across
Canada. Write for further information. Automuatic
Electric Sales (Canada) Limited, 185 Bartley Drive,
Toronto 16, Ontario. Branches in Montreal, Ottawa,
Brockville, Hamilton, Winnipeg, Regina, Edmonton,
Vancouver. 5615-2R

AUTOMATIC ELECTRIC

Subsidiary of

GENERAL TELEPHONE & ELECTRONICS
For complete details check Nc. 9 on handy card, page 73



High performance transistors

Continued from page 52

Complete circuit

A complete circuit of a suggested amplifier is shown
in Figure 4. It can be seen that the fixed voltage
references are obtained from zener diodes with the
exception of stage 1. This was deliberately made a
resistance divider in order to maintain the input impe-
dance to the 1st stage to a minimum of 10,000 ohms.

However, the voltage at T, emitter is held constant
by virtue of the fairly low impedance of the divider
chain and the limited amount of current handled by
the transistor.

It will be appreciated that the presence of C- in
the feed back network will not affect the DC stability
of the circuit but will reduce the loop gain to AC.

Measurements of open loop gain, on amplifiers of
this type is rather difficult, although not impossible.

However, with a working knowledge of Ohms Law
and knowing the maximum and minimum current gains
to be expected from each transistor it is a comparatively
simple matter to calculate the loop gain. A requisite
amount of AC feed back may then be chosen to deter-
mine the thru gain with certainty within the limits
selected.

The AC loop gain may be adjusted by making C.
a suitable size and/or placing resistance in series with it.

The small condenser C; shown connected across the
collector load of stage 1 is to control the high frequency
response of the open loop.

There is another problem encountered in amplifiers
designed for servo systems. This is the response to an
overload signal. The particular amplifier described here
will give full output with an input of 3 millivolts. In
certain systems it may be presented with 60 volts or

The DfI Automatic Transistor Test Set auto-
matically sorts transistors into three classi-
fications: 1. Accepted, 2. Retest, 3. Reject.

The transistors are pre-loaded onto small flat
test fixtures and manually transported to the test
equipment. Once in the machine, the transistors
feed automatically from a magazine until empty.
Eight magazines feed into the input of the
machine at the same time. Empty magazines are
replaced with full ones by the operation.

Retest and reject sorting is accomplished at
the end of the first portion of the machine. Retest
sorting is done at the end of the second section.
It is possible to insert additional transistors into
the machine between the two portions to make up
for the number of units which will have been
removed at the end of the first portion. This can
be desirable, depending on test requirements, as
means of reducing retest time for transistors
which have previously been classed as retests.

In addition, removal and alteration of tests at
any time is made practical as a result of the
modular construction methods employed. These
changes may be made without affecting the rate
of testing.
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The production testing of transistors

more.

AC coupled amplifiers, under these conditions very
often ‘block’ or give output signals of incorrect phase,
resulting in poor servo performance.

This is usually caused by capacitors becoming
charged by the rectifying action of the transistors or
grid current in tube amplifiers. This cannot occur in
the present suggested design, as all working voltages
are definitely established, and there is a minimum of
capacitive components used.

In fact, an overload gives rise to a cleanly clipped
square wave of correct phase relationship to the input.

Readers may wonder why Cs is not returned to the
common ground line. There is a very good reason for
this.

When the amplifier is first switched on, C, has to
charge to approximately 3 of 4 volts, via feed back
resistor RF. This takes approximately 1 second. During
this time the amplifier is held off. If C. were returned
to common positive, the amplifier would be held ‘Full
on’ during the 1 second period and the transistors would
undoubtedly suffer from over load.

As a further protection from accidents of this kind
a current limit resistor is included in series with the
base of T4.

In designing high performance transistors amplifiers,
it is necessary to consider more parameters than would
be the case in a tube amplifier of similar performance.
This article attempts to draw attention to the particular
parameters which need to be considered. It also attempts
to present a satisfactory technique for the complete
design of an amplifier to meet particular specifications
of electrical performance and environmental conditions.

The test fixture consists of a molded blank of
insulating material with three spring loaded
contacts at one end. A simultaneously made con-
tact on the top and the bottom insures a positive
contact with one-half the contact resistance.

A centrally located Master Programmer, con-
sisting of a reader for IBM-type punched cards,
will remotely select any combination of pre-set
test bias conditions and readout limits at the
various test stations. Where required for maxi-
mum flexibility, several independent sub-program
devices might apply to one test by applying a
separate sub-programmer for each.

An outstanding feature of the remote control
scheme used is the ultimate simplicity in remote
electrical connection. A single conductor between
the master and sub-programmer can carry all the
necessary positioning information. This contri-
butes to a reliable, trouble free system.

Built-in program versatility makes efficient use
of the test system. One master program card is
easily removed and replaced by another one coded
to a different set of specifications. The equipment
is then ready to perform the same tests under
different bias conditions and against different
test limits.
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CONWAY ELECTRONIC ENTERPRISES

the leader in measuring instruments
for Research Development and University use

Precision Instruments of great accuracy and Low Price!

Laboratory Voltmeters & Ammeters. Pre-
cision moving iron instrument which are
made as voltmeters up to 650 V and
ammeters up to 100 A for DC and AC 15
to 1000 ¢/s. The accuracy is 0.5%.

Shielded Precision Wattmeter. For power
measurements of DC and AC (mains fre-
quency). Instrument is of the iron - free,
electrodynamic type shielded from external
influences. Accuracy 0.2%.

Lightweight Portable AC DC Wattmeter,
built to comply with lab and test room
requirements. Accuracy 0.5%. Voltages
switchable: 60-120-240 V., Supplied in single
and double current ranges 0.5 to 10 A,

Insulation Resistance Meter. Designed to
measure the resistance of electric installa-
tions etc., applying a test voltage of 2500 V
which is supplied by a DC crank generator
operated by hand.

Large Precision Potentiometer. Used in labs
and calibrating departments for the most
accurate measurements of potential from
0 to 1.5 V by the balancing method. Maxi-
mum permissable error at 20°C is 0.02%.

Vibrating Reed Frequency Meter. Designed
for measuring the power frequency in AC
systems and for frequency checking and
measurement in labs and test rooms and
calibrating departments. Voltage ranges
from 50 to 250 V. Frequency range 20 to
100 ¢/s per second. Accuracy 0.5%.

Avomet. A universal Volt ampmeter for AC
and DC use. Ranges from 0.06 to 600 V and
from 1.2 milliamps to 6 amps F.S.D. Sensi-
tivity 1000 Ohms, Volts. Accuracy on DC 1%
on AC 15%.

R.L.C. Bridge. Designed for speedy resist-
ance inductance and capacitance measure-
ments. The Galvanometer indicates balance
for resistance measurements using inbuilt
DC source. For L and C measurements
inbuilt generator is employed. The Wheat-
stone bridge circuit is used for resistance
measurements. Maxwell bridge for induct-
ance and De Sauty for capacitance measure-
ments. Accuracy 2%.

Direct Reading Fluxmeter, for measuring
flux density of magnetic fields. The instru-
ment is based on the galvano-magnetic Hall
effect. Accuracy 2.5%. Three ranges: 2000,
5000 and 20,000 Gauss.

Vibrating Reed Frequency Meter. A low
weight small dimension portable instrument
to satisfy all lab and test room require-
ments. Accuracy 0.5%. Voltage ranges 110,
220, 380 or 500 V. Frequency range 55 to
65 c/s.

Electrostatic Voltmeter, for direct measure-
ment of High AC and DC voltages of up
to 25 kV. Accuracy 1.5%. Internal capaci-
tance 8pF.

Portable Electrostatic Voltmeter.
currentless operational measurements of
DC and AC voltages. Range 300, 600 or
1,200 V. Accuracy 1.5%.

Used for

{

Special Prices applicable
to establishments under
duty - free circumstances

The above represents a small cross-section of our
Precision Instruments available. Please inform us as
to your own requirements. Brochures available on
request.

CONWAY ELECTRONIC ENTERPRISES

REG'D

1514 EGLINTON AVE. W., TORONTO 18, ONT. RU. 3-6576 — RU. 3-6676

For complete details check No. 20 on handy card, page 73
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product panorama

For further information on New Products use Readers’ Service Cards on pages 73 and 74.

Type 561 oscilloscope
Item 579

Operating with low-cost signal-ampli-
fier and time-base plug-in modules, the
Type 561 offers the type and degree
of performance demanded for a parti-
cular application. Basically an indi-
cator unit, the Type 561 contains a
5-inch ert with 3.5 kv accelerating
potential, an 8 x 10 em viewing area,
an amplitude and sweep-time calibra-
tor, and a husky power supply capable
of handling additional contemplated
plug-in modules. The indicator unit
powers any two of the five presently
available modules — which drive the
crt deflection plates directly. Dimen-
sions are about 132" high by 934"
wide by 19” deep. Weight is less than
27 pounds.

If further information is desired,
please contact Tektronix Inc., Willow-
dale, Ontario.

Transistorized DC

power supply
Item 580

Type DC 84 is a voltage stabilized
DC power supply with a substantial
output current and a stability over
most of its range of roughly 1 part in
1000. The voltage control range is
0-72 volts and load capacity over the
entire range is 0-1.5 amps. Its imme-
diate application is in research and
development organizations dealing
with transistor circuitry especially
those concerned with the latest silicon
semi-conductor applications.

Special circuits have been incorpo-
rated in the design which fully protect
the instrument against overload and
short circuit conditions. These are
entirely electronic and involve no
electro-magnetic devices with moving item 580
contacts.

Available from The Glendon Instru-
ment Company, 46 Crockford Bivd.,
Scarborough, Ont.

Portable sound level meter
Item 581

Completely transistorized and bat-
tery-operated, the new MINOPHON
sound level meters weigh only 15
ounces and are pocket-sized (5” x 3%~
X 1% "). Applications include: measur-
ing noise levels in factories, offices
and outdoor locations, survey of noisy
areas for hearing damage studies,
analysis of acoustic materials, estab-
lishing satisfactory sound levels for
public-address systems.

Stocked in Canada, two models are
available.

For further information contact
R-O-R Associates Ltd., Don Mills, Ont. tem 581
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Item 582

Item 583

Mobile radiophone

Item 582

Newly available in Canada is the
low-power, very low-cost Kaar IMP
(Industrial Mobile Phone) to halt the
losses of materials - handling dead-
heading and backtracking within fac-
tories, warehouses and yards — or in
any application needing effective voice
communications over relatively short
distances.

IMP comes complete with key lock-
ing, shock mount, microphone, whip
antenna, cables and all crystals; it is
completely tuned and ready to oper-
ate. No out-of-pocket installation cost
is necessary, since plant personnel can
easily install IMP. Dimensions on the
shock base, but excluding antenna:
132" long, 9%~ wide, 6%” high.
Weight is 24 lbs.

Further information is to be had
from Tele-Radio Systems Limited, 3633
Dundas St. West, Toronto 9, Ont.

Circuit development board
Item 583

Dynameans Circuit Development
Board is a high quality printed circuit
board bearing a pattern which is cap-
able of accepting almost any circuit
arrangement with equal case. It was
evolved by the Dynameans Co. during
clectronic circuit development and has
proved to be a real timesaver. It can
be repeatedly soldered to allow for
circuit changes and for re-use with
numerous circuit lash ups.

Available from L. J. Bardwell Co.,
Box 142, Sta. ‘D", Toronto, Ontario.

Variable transformers

Item 584

Introducing an entirely new design
concept, Powerstat variable transform-
crs of the H-C series feature high cur-
rent ratings and performance charac-
teristics never possible with conven-
tional toroidal wound types. Patented
re-entry rings and helical coils permit
continuously - adjustable control of
1600 increments over the range of zero
to maximum output voltage. Settings
can be made with exceedingly fine
adjustment because resolution is better
than 1/10 of 1 per cent of the input
voltage. The motor-driven brushes are
always in contact with only one turn
of the helically wound coil. Because
of this, low resistance brushes are
used resulting in very low voltage
drop. Efficiency is reported to be high-
est of any variable transformer. Two
types are available. Both are remotely
operated from a control unit mounted
either on the Powerstat {frame or at
any other convenient location.

For more information write for H-C
Seriecs Powerstat Bulletin P459HC
from: The American Superior Electric
Co., Ltd., 174 Evans Ave., Toronto 18,
Ont., Canada.

Item 584



Mill shapes of

polycarbonate resin

Item 585

Mill shapes of a new polycarbonate
resin, trademarked POLYPENCO, in-
clude rod, tubing, plate and discs
which are readily fabricated into close
tolerance finished parts for industry.

The new thermoplastic is character-
ized by unusually high impact strength,
superior heat resistance, outstanding
dimensional stability and good electri-
cal properties. It has zero water
absorption.

Present availabilities include rod
from %" diameter through 4”, discs
6” through 18” diameter with thick-
nesses of Y4” to 2”, and plate 4" to
1%~ thick. Flexible mechanical tub-
ing is also in use.

Canadian representatives: Peck-
over’s Ltd.,, 115 McCormack Street,
Toronto, Ontario.

New General Radio Strobotac

Item 586

A completely new design of the
stroboscopic tachometer, sold for many
years under the trade name, Strobo-
tac®, and widely used in the mechan-
ical and electrical industries for the
measurement of rotating machine-
part speeds and observation of their
operation in slow motion, has been
announced by the General Radio Com-
pany.

Small and portable, the new model
(Type 1531-A) features a fundamental
speed (flashing-rate) range of 110 to
25,000 rpm and brilliant white-light
flashes with extremely short duration
— 1 to 6 microseconds — permitting
fast action to be ‘stopped’.

The light is housed in a parabolic
reflector assembly, the reflector swivel-
ing around the lamp so that the light
can be directed toward practically
any point.

For further information write to
General Radio Company, 99 Floral
Parkway, Toronto 15, Ontar:o.

Micro-Miniature connectors
Item 587

Two new series of Micro-Miniature
connectors have been developed and
introduced by Amphenol.

The ‘“Micro-Min” — 74 Series, is
available in 19 contacts, single side
and 38 contacts double side, and is
intended for use in flat form packag-
ing. The 19 contact connector pair
consist of a receptacle and a mating
board, which may be used for compo-
nent mounting, or as an adaptor to
flexible flat cable or to a printed wir-
ing board. For double sided wiring
boards, 2 flexible cables or printed
circuits, the 38 contact “Micro Min”
can be used. In both the 19 and 38
contact versions, contacts are on .050”
centers, and connector length is 1-5/6”.

For further information contact
Amphenol Canada Limited, 349 Carlaw
Avenue, Toronto 8, Ontario.

Item 585

Item 586

item 587
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ltem 590

Item 591

DC digital voltmeter r1tem 588

A new low cost DC digital voltmeter
for general laboratory and industrial
applications has been introduced by
Electro-Logic Corporation. This unit,
known as the Model V-1 converts an
unknown voltage into decimal num-
bers with an accuracy of 0.5 per cent
of full scale, The V-1 has high speed
response, 1/24 of a second for full
scale. Quick response saves operator’s
time and eliminates annoying delays
normally occurring with even expen-
sive digital voltmeters.

Small in size, extremely rugged and
dependable, the Model V-1 has the
acknowledged advantages of reliable
digital presentation.

Only a quiet hum is audible during
operation of the V-1. Clatter and
thump characteristic of other instru-
ments is absent.

For further information contact
Computing Devices of Canada Ltd.,
P.O. Box 508, Ottawa, Ontario.
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Fast curing varnish
Item 589

Dow Corning 980 Varnish, the newest
addition to our range of silicone elec-
trical impregnating varnishes, slashes
oven curing time to a mere 6 hours
at a low temperature of only 150°C.
Besides reducing oven time, 980 Var-
nish speeds preduction while exhibit-
ing a heat stability and a tank stability
superior to previous silicone varnishes.

There are other remarkable quali-
ties of 980 Varnish, fer example: run-
off is reduced, leaving cleaner ovens
and racks: it is compatible with most
organic electrical components which
are not damaged by this new low cur-
ing temperature; 980 Varnish will not
attack other silicone components; it
has sufficient heat stability to with-
stand 220°C service with a thermal
life exceeding other silicone varnishes.

If you should require more informa-
tion write Dow Corning Silicones
Limited, Tippet Road, Downsview, Ont.

New “wire-spring” relay
by Automatic Electric
Item 590
A new “wire-spring” relay, designed
to transfer up to 51 circuits quickly
for 100 million or more operations

without readjustment, has been de-
veloped by Automatic Electric.

Called the Series WQA (wire-spring,
quick-acting), it is the first industrial
control component of its kind that
has been engineered to make or break
so large a number of circuits at the
same time.

The WQA is available in one, two,
or three levels of contact assemblies,
with up to 17 Form C combinations,
each. Other forms, such as A or B,
may also be obtained by special order.
Operating voltages range from 6 to
220 DC. Rectified AC is also accom-
modated. The largest contact pile-up
(51) requires less than 4 watts oper-
ating power.

To insure positive contacting, the
relay is made with twin, independent
contacts of Code 0 (palladium-silver).
The self-equalizing contacts are coined
after welding to dome configuration
for proper mating, and will carry 3
amps, 150 watts, non-inductive load.
Contacts are protected from dust by
a transparent plastic cover.

Individual adjustment of spring con-
tacts is not necessary on the WQA.
The entire level of stationary springs
may be controlled by simple adjust-
ment of their supporting arm. Solder-
less-wrap terminals eliminate solder-
ing defects and provide gas-tight,
corrosion - resistant connections. The
insulation resistance of the relay is a
minimum of 1500 megohms at 80°F,
88 per cent relative humidity.

Special features of the new relay
include impregnated coil, and fungi-
cidal treatment.

Dimensions of the WQA are: one
level, 4.06” x 3.14” x 2.19”; two levels,
4.06” x 3.14” x 2.97;” three levels,
4.06” x 3.14” x 3.78". Its net weight
is 2.25 1bs. (approx.). Shipping weight
about 3 lbs.

For further details write to Auto-
matic Electric Sales (Canada) Ltd., 185
Bartley Drive, Toronto 16, Ont,

National announces availability

of combination materials

Item 591

National Fibre Co. of Canada, Ltd.
announces the availability of combina-
tion materials for applications requir-
ing the versatility of Phenolite lami-
nated plastic or vulcanized fibre,
bonded to other materials. Many diffe-
rent combinations can be furnished to
meet special requirements.

Information about these or other
special combination materials is avail-
able from National Fibre Co. of Can-
ada, Ltd., 107 Atlantic Ave., Toronto,
Ontario.



High speed tester
Item 592

A magnetic tape tester just an-
nounced by Potter Instrument Com-
pany of Plainview, N.Y. detects tape
defects as small as one bit length at
speeds up to 150 ips and packing
densities as high as 1500 bits per inch.
Faults are indicated by a pilot lamp
on each channel and the tape trans-
port stops on the fault, which is easily
accessible for inspection and repair.

Two combinations of tape speed and
packing density can be selected by
manual switching and, for each combi-
nation, one of two threshold levels can
be chosen by a second selector switch.
Threshold levels are continuously and
individually adjustable for each play-
back amplifier by means of multi-turn
potentiometers. Each playback ampli-
fier card is provided with test points
at which the linear signal can be
observed and the output signal moni-
tored by means of an oscilloscope.

For further information, write to
Instronics Limited, Box 100, Stittsville,
Ontario.

Audix model TA/5$
Item 593

This is a completely portable, fully
transistorized amplifier self - powered
by internal, dry, re-chargeable cells.
The equipment is light in weight and
is instantaneous in operation and is
intended to be strap-carried over the
shoulder. No rotary transformers,
vibrators, etc. are required or used.
The amplifier has an almost indefinite
life and the internal storage batteries
are designed for continuous and long
operation and are easily removed for
re-charging. A power line charging
unit is available.

For further information contact:
Conway Electronic Enterprises Ltd.,
1514 Eglinton Ave. West, Toronto 10,
Ontario.

Radio telephone terminal

Item 594

DQ78, the most economical and flex-
ible Radio Telephone Terminal and
Transmission System, is now available
from the Canadian Marconi Company.

This unit has built-on multiplex
equipment — up to 12 channels on
each rack of radio equipment, thereby
requiring less space. It also features
low power consumption. Can operate
from AC or DC supplies, thus reduc-
ing to a minimum standby generating
sets and fuel bills.

Other features include:

More channel - miles / dollar with
equipment designed with the low cap-
acity user in mind.

One 7 ft. high standard rack con-
tains a single radio terminal and 12
duplex telephone channels or a com-
plete two-way radio repeater.

Provides greater economy. Battery
operated version available using static
inverters.

Hem 592

Full channel drop and insert facili-
ties provided at all stations. Optional:
100 mW or 1W output. Frequency
stability of 0.005 per cent.

Initial low-capacity equipment may
be modified to high capacity simply by
changing plug in units as system
requirements increase.

Toll quality telephone channels up
to distances of 1000 miles.

Hot standby, twin path and diversity
versions are available.

Canadian Marconi Company, Tele-
communications Dept., 970 McEachran
Ave., Montreal 8, Que.

Quartz crystal filters

Item 595

Quartz crystal filters offering band
pass characteristics, not easily obtain-
able, if not impossible, using con-
ventional L/C Networks, are now made
in Canada. Center frequencies from
10 Kec. to 15 Me. with band passes
from a few cycles to more than 50 Ke.
can be provided in either symmetrical
or asymmetrical filters.

Some advantages of crystal fikters
are:

High selectivity with shape factors
better than 2.1 (6 to 60 db). High
stability over a wide temperature
range. No alignment required. Low
insertion loss. Wide impedance range.

Very close frequency calibration
(Band pass center and width may be
held to .001 per cent if required.).

Very compact (saving much space
in miniaturized design.).

More than one band pass may be
designed into ome unit. The type
illustrated has four band passes which
may be switched from the front panel
of a receiver or other device.

C. R. Snelgrove Company Ltd., 141
Bond Ave. Don Mills, Ontario.
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DESIGN

The choice of a

universal logic element

The performance requirements of a Static Switching
System designed to fulfill the needs of Canadian
mdustry are presented in the following article

by N. L. Carlson *

Using a specification based on these re-
quirements, the technology of electrical switch-
ing is reviewed and the reasons for selecting
a transistor as the basic switching element are
outlined. Possible mechanizations are dis-
cussed and the more significant design details
of two resistor-transistor combinations are pre-
sented. The attributes of a common-emitter
inverter operating in the digital mode which
led to its choice as a universal logic element
for Static Switching are offered for considera-
tion.

Static switching hardware is designed to supplant
electro-mechanical relays in order to improve the per-
formance and extend the capabilities of electrical con-
trol equipment. Like the relay mechanization, a static
system employs bistable switching elements to imple-
ment conditional relationships between specified inputs
and outputs. These relationships can be expressed by
logic equations using the so called primitive functions
AND, OR and NOT. The multiple input devices used
to mechanize these three functions are called logic
elements and they operate as follows:

AND — output changes state only when all defined
input signals are applied.
output changes state when any one or
several input signals are applied.

NOT — output changes state when input changes;

output is the complement of the input.

Logic elements are the fundamental building blocks
of a static switching system but other elements are
necessary to complete the mechanization. For example
conditional relationships quite frequently specify a
sequence in which an intentional time delay of repeat-
able duration is included. Thus a time delay unit is
a necessary addition to the hardware. Devices which
have a conditional memory can be described as perma-
nent, off-return (seal-in type), and flip-flop (reset type)
are also required. Power amplifiers are needed if the
power level at which the logic mechanization operates
is below that of the connected load. Occasionally it is
necessary to galvanically isolate a signal from the
source in which case devices having this property are

OR —

required. All these and other special functions supple-
ment the logic mechanization and have been named
ancillaries.

This paper deals with the search for and selection
of primitive logic elements best suited to meet the
diverse demands of increased productivity imposed
on industrial control equipments which must maintain
a competitive position in the marketplace.

Performance requirements

There are several properties of bistable switching
hardware which characterize its performance and by
which the capabilities of a particular mechanization can
be measured. The choice of a transistorized multiple
input inverter designed to operate in the switching
mode as a universal logic element for industrial control
equipment was made by evaluating it and other con-
tenders against an estimate of performance require-
ments. The major concepts which were considered
during the evaluation are outlined below.

Reliability Regardless of the means by which reli-
ability is defined and measured, the objective of mini-
mizing the probability of error at a cost that can be
justified remains constant!. The overall reliability of
a static switching system implementing a given amount
of logic is a complex function involving the stability
of each component, the total number of components,
and the number and types of electrical connections2.

*The foregoing article was written by Mr. Carlson while employed
in the System Application Engineering Unit of Canadian General
Electric, Peterborough. Mr. Carlson has subsequently been trans-
ferred to the Computer Department of General Electric in
Phoenix, Arizona.



Consequently the variation and deviation of component
characteristics with stress (electrical, thermal, mechan-
ical, etc.), eycling, and time must be known if the
circuit design is to accommodate the worst combinations
of initial tolerances, characteristic deviation, operating
conditions, and loading specified. Widely used, highly
developed components, manufactured under close
quality control in volume quantities are to be favored
for reasons of uniformity, economy, and available data.
To avoid exceeding the capabilities of components
during normal operation, and thereby reduce the prob-
ability of failure, their ratings must be representative
and correctly interpreted. Minimum factors of safety
must be applied to component ratings likely to be
affected by abnormal conditions such as operational
mishandling. Straightforward, simple circuitry using
the fewest number of components and therefore having
the fewest number of connections are to be favored.
The modular technique enhances reliability by making
detailed design and comprehensive testing of sub-
assemblies possible. The circuits must be analyzed to
determine the maximum stress imposed on the com-
ponents such as may be caused by the frequency of
switching cycles, and the failure of one component
should not cause the others to be overstressed. Note
that failure of bistable switching circuits must include
partial turn on.

Versatility Studies of present day industrial con-
trols have shown that the logic relationships involved
seldom require more than five conditional inputs to
AND and OR functions. They also revealed that the
number of loads (inputs to other logic elements) is
usually below five. Consequently, to make the hardware
adaptable to the majority of logic situations encount-
ered, it should provide elements capable of driving
five other loads and of recognizing five independent
inputs. Outputs and inputs of logic elements must
couple without external impedance matching and with-
out special regard as to the number of loads other than
the maximum. Output and input impedance of logic
elements should be compatible with advanced industrial
hardware such as card readers and data logging equip-
ment. Logic element switching time should be as short
as practical in order to extend the capabilities of indus-
trial control equipment to include new techniques such
as numerical control. All static switching hardware
must operate satisfactorily over an ambient tempera-
ture range from —5 to 60 degrees Centigrade and in
the presence of strong electric and magnetic fields.

Simplicity Industrial control equipments implement-
ing complex logic relationships require a substantial
amount of design engineering. In addition, each equip-
ment, which fulfills its own particular requirements,
must be debugged during installation and trouble shot
when in service. Consequently logic elements whose
operation can be easily understood and which can be
readily applied with the aid of a few rigid ground rules
are desirable because they simplify the design and
maintenance problems. Trouble shooting problems are
facilitated by logic elements which can be quickly
tested by such standard maintenance equipment as a
battery and a DC voltmeter.

Possible mechanizations

Switching devices which process discrete informa-
tion that can be expressed by 0 and 1 are called bistable.
Every switch has a transfer characteristic which relates
its output state to the input signal or signals applied.
Figure 1 shows the transfer characteristics of two ideal
switches which exhibit a step change of output state
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LIST OF SYMBOLS

minimum tolerance forward current gain at lowest operating temperature. i

RS

maximum allowable saturated collector emitter voltage, typically —0.25 volts.
minimum attainable saturated collector emitter voltage, typically —0.1 volts.

RS PR R a3

minimum allowable collector supply voltage. *

Ebb min — minimum allowable bias supply voltage, 4+ x volts
Ebb max — maximum allowable bias supply voltage.
Vbe min — minimum allowable emitter junction reverse bias, typically +0.2 volts.
Vbe max — maximum attainable emitter junction forward bias, typically —0.5 volts.
Rb max — maximum tolerance bias resistance.
Rb min — minimum tolerance bias resistance.
K = number of inputs.
P = pyramid factor — number of output loads.
V sat max =
V sat min =
R min — minimum tolerance input resistance.
R max — maximum tolerance input resistance.
Ico max — cut off collector current at maximum operating temperature.
Ico min — cut off collector current at minimum operating temperature.
Ecc max — maximum allowable collector supply voltage, —Y volts.
Ecc min =
Rec max — maximum tolerance collector resistor.
Re min — minimum tolerance collector resistor.
hrE min =
Vo min — minimum acceptable cut off output voltage, —Z volts.
R max
A =
R min
Rb max
B = ——
Rb min

upon increasing the magnitude of the signal applied
to the input. At the step, the output can assume any
value between 0 and 1 and therefore cannot be defined
in terms of the input signal amplitude. The inverting
switch transfer characteristic shown in Figure 2 indi-
cates the departures from idealized performance to be
expected from a practical mechanization. The output
regulation, finite slope, and hysteresis combine to in-
crease the range of input signal over which switching
is effected. This range is bounded by v and w which
permit the two significant input signals to be defined.
If “a” is the input signal amplitude then:

i) input signals where a<v can be represented by 0
and

ii) input signals where a>w can be represented by 1.
It will be noted that v and w are displaced from the
input 0 and 1 respectively, shown in Figure 2. This
displacement in each case is the factor of safety against
noise which could cause partial turn on.

Kirchoff adder. There are at least two ways in
which several independent inputs can be used to effect
a switching action. The first is known as a Kirchoff
adder and its operation is indicated in Figure 3. Upper
and lower bounds 0 and x are imposed on all input
signals so that inputs represented by 1 become w>a>x,
and those by 0 become 0<a<w. A bias reference R is
provided and the inputs are “summed” against the
bias. This approach offers considerable scope as a multi-
function logic element. In the case shown, for example,
the output will change state if A and B and (C or D) are
present. It requires that the number of units of bias
be appropriately adjusted for each function and is
most practical with switches having a low output regula-
tion (i.e. low output impedance or an output clamp).
It can be seen that satisfactory operation hinges on

the input signal and reference tolerances that can be
maintaineds.

Inverter The second way several inputs can be
used to cause switching is to make each input operate
separately on the transfer characteristic.c Such an
arrangement is shown in Figure 4 for a multiple input
inverter with negative going signals. In this case no
special restrictions are placed on the input signal values
so that 0 represents inputs signals a<v and 1 represents
input signals a>w. Output switching occurs if a signal
of 1 is applied to any input and conversely output
switching does not occur if 0 is applied to all inputs.
This method of using an inverter coincides with the
original requirements for the three primitive logic
functions AND, OR and NOT if input signals for the
AND function are defined to be 0 and those for the OR
function to be 1. The NOT function requires only that
the output relay be the complement of the input which
is an inherent property of a single input inverter. No
bias adjustment is necessary to generate different func-
tions and high output impedance circuits can be used
because there is no restriction (other than physical) on
the upper bound of a 1 signal.

A multiple input inverter is an embodiment of the
Scheffer organ whose attributes have long been recog-
nized4. Until recently, it has not been popular for
two reasons; a practical mechanization did not exist
and mainly because of this, the accepted logic concepts
do not lend themselves to its application. The advent
of transistors, with their small saturation voltage, has
eliminated the first objection and the second has been
met by providing the necessary extension to the defini-
tions and symbols. & ¢ 7 1In a logic array comprised
of building blocks the output of one element is con-
nected to the inputs of several other elements. In this
way, the magnitude of the output signals 0 and 1 may



be equated to the input signal definitions for 0 and 1.

Amplifiers With the possible exception of the low
temperature, super conductivity cryotron, each known
switch is subject to internal losses. To overcome signal
attenuation either each switch must provide signal
amplification or an amplifier must be inserted in the
logic network each time the signal level falls below
a specified minimum value. Mechanizations of the latter
category are generally cheaper than the former but
require more engineering to apply.

Each amplifier requires a power supply and it is
possible to classify the various logic mechanizations
according to the type of amplifier and the nature of
its power supply. Only those amplifiers employing mag-
netic elements or transistors were considered as major
contenders. Magnetic elements saturate and conse-
quently alternating or unidirectional pulsed power sup-
plies must be used to permit flux reset. The response
time of any amplifier using magnetic elements cannot
be less than one half cycle because of the resetting
necessary. To improve the response time and to reduce
the size of the magnetic elements but maintain useable
voltage level, the power supply frequency can be
increased. Magnetic switching amplifiers using high
frequency power supplies were considered to be unsuit-
able for industrial applications because of the problems
introduced by unwanted phase shift and attenuation.
The response time of transistor amplifiers operating
in the switching mode and supplied with DC power
is limited only by capabilities of the transistor and the
circuit design.

Looking at the mechanical side of the picture, trans-
istors are packaged in a strong case and come with
three leads ready to be connected into the circuit.
Magnetic cores must be wound with at least two coils,
probably more, each end of which must be connected
into the circuit. Additional components such as diodes,
capacitors, resistors are usually required to complete
the amplifier circuit. Both tape wound and stacked cores
exhibit changes of their B-H characteristic when sub-
jected to small mechanical deformation. If used, special
precautions such as cone encasement in non-magnetic
material or the use of special potting compounds must
be observed if B-H uniformity is a prerequisite. Uni-
formity is usually necessary and is a good reason for
using tape wound toroids. However, their price is
practically constant up to about 10 VA and is com-
paratively higher than transistors.

Universal logic element

A transistor becomes a highly efficient switch with
built-in amplification when operated with the emitter
junction reverse biased for cutoff and both junctions
forward biased for saturations. It is a highly developed
component with well defined characteristics and ratings
which can be used in several different circuit configura-
tions. Many different types and classes are commercially
available from several manufacturers who produce them
in large quantities under carefully controlled conditions.
Competition in the marketplace is forcing a general
price down trend and the demand for special features
has been catered to by vendors.

For example, a family of medium power alloy junc-
tion transistors capable of switching rates up to 100 KC
whose characteristics have been stabilized by 100 hours
aging at 100 degrees C and whose welded, hermetically
sealed cases have been subjected to a high pressure
detergent test are available for industrial applications,
Their rugged construction, small size and ability to be

Continued on page 81
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Canada’s electronics industry

its origin — growth and achievements

Continued from page 38

to wartime restrictions, was short of these products,
electronic equipment for industry — for controlling
mass production assembly lines in factories, for visual
control of iron and steel smelting processes, for auto-
matic inspection apparatus for the production of small
mechanisms, radar developments for defense purposes
on land, at sea and in the air, fixed and mobile radio
communication equipment for all purposes, and the
application of electronics for use with nuclear energy.
Other electronic applications dealt with equipment for
radio broadcast and television telecast stations and
studios, communication equipment for the high frequen-
cies (HF), very high frequencies (VHF), ultra high
frequencies (UHF'), and super high frequencies (SHF),
of the radio spectrum, power line carrier current equip-
ment, telephone carrier current apparatus, voice
frequency telegraph equipment, computer and data pro-
cessing equipment systems, electronic equipment pro-
viding the “guide” for guided missiles, and the applica-
tion of electronic control devices and television to
industrial processes and methods of production in the
Electronics Industry and in other separate and remote
industries.

Industry expansion

During the decade 1945-55 the Canadian Electronics
Industry grew at an extremely fast rate, in terms of
total volume of goods produced, in factory floor area,
in employment of workers, in development of new
products and in the size of its contribution to the
defense program. Because of the auto-generative nature
of the art and science of electronics, there is undoubt-
edly no visible end to its practical application for the
production of new and useful products. In 1948 no
television receivers were being produced in Canada
but in seven years’ time, by the end of 1955, over
2,000,000 television receivers had been manufactured
in this country, and other examples of this type of

expansion can be found in other sectors of the industry.
According to recent estimates, 80 per cent of the
electronic products being manufactured in Canada were
not known in other than laboratory form ten years ago.

The manufacture of electronic components in Canada
is as old as the radio receiver segment of the industry.
Through the years the number and type of components
have changed in accordance with developments in the
art and science of electronics and in some phases com-
ponent production has become a very highly skilled
and scientific mass-production technique which is under-
going continuous development and improvement. As a
result, highly specialized components have been made
available at low cost to other segments of the industry.

Industries established prior to the manufacture of
electronic components in Canada have been stimulated
and expanded by the requirements of the Electronics
Industry. Industries producing sheet steel, batteries,
copper wire, machine screws, fasteners, brass, copper
and aluminum sheet and strip, dials, nameplates, bake-
lite and fiber sheets, rods and tubes, paint, lacquer,
plating, rivets, nuts and bolts, printed paper and instruc-
tion manuals, cartons, furniture and cabinets, solder,
tool-making, moulding powders and other products have
benefited considerably in volume of output as a result
of the requirements of the electronics industry.

The Canadian electronics industry today is second
to none in its ability to produce quality products of
advanced engineering and technological design and
stands ready to offer delivery and service that is
unexcelled.

It can be said without qualification that overseas
buyers of electronic equipment would do well to investi-
gate the advantages of competitive prices, the willing-
ness to accept small run orders and the many other
extensions of courtesy and co-operation which the
Canadian electronics industry is prepared to offer to
overseas buyers.

"COVERAGE’ PROBLEMS ?

Solution: BE“CO 'I'-5

LOW POWER

(

]

Further details including prices can be obtained by contacting:

BENCO TELEVISION ASSOCIATES LIMITED

27 TABER RD., REXDALE, ONT., CANADA
Leading Canadian Manufacturer of TV Distribution Equipment

TELEVISION SATELLITE TRANSMITTER

The BENCO T-5 is a low-
power VHF Television
Satellite Transmitter that
meets all requirements set
forth in Radio Specifica-
tions 155, Canada Dept. of
Transport.

With the T-5 it is possible,
without costly antenna
systems, to service ‘“shad-
owed” areas—cut off from
main signal by geographic
location—hills, valleys or
distance.

Into one small, low cost
unit is packed all equip-
mcnt needed to receive,
convert, amplify and re-
trensmit sionals to other-
wice unserviced areas. The
T-5 is built into a weather-
proof houcing and has a
maximum power output of
8.9 watts P.E.P. (5 watts
pedestal level) and will
cover an area of 10 miles
diameter or more.
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" TOWERS
av ANTENNA
SYSTEMS

A High Frequency Broadband Vertical
Radiator under test at our Waterloo Plant.

From the smallest to
the largest we are
at your service . ..

ST PRODUCTS include

Rhombic, Dipole, Flat Top,
Broadside Antennas, etc.
Vertical Radiators,
Microwave Towers,
VHF-UHF Antenna Towers,
Beacon Towers, etc.

RF Switches, Insulators,
Tension Springs,

Ice Indicators,

Rotary Beams,

Pole Guy Kits, etc.

Canadian Admiral

executive appointment

Stuart D. Brownlee, president of
Canadian Admiral Corporation, Ltd.,
recently announced the appointment
of John R. Bonner as vice-president
and general manager of Ensign Accept-
ance Corporation. Ensign is a wholly
owned subsidiary of Canadian Admiral
Corporation.

Mr. Bonner has been with Canadian
Admiral for the past five years, serv-
ing as assistant credit manager at the
Toronto sales branch, and credit man-
ager at the Winnipeg, Calgary and
Vancouver branch offices.

Canada’s official ohserver

at European conference

A prominent Canadian professional
engineer and mining authority, Dr.
George B. Langford, P.Eng., of To-
ronto, has been selected as Canada’s
official observer to the forthcoming
Conference of Engineering Societies
of Western Europe and the U.S.A.
(EUSEC) to be held in Brussels,
August 29 to September 3.

Dr. Langford, who is head of the
department of geological sciences at
the University of Toronto, and a mem-
ber of Council of the 19,800-member
Association of Professional Engineers
of Ontario, will be the only Canadian
attending the multi-nation conference.
Delegates will discuss engineering
education and exchange ideas on curri-
cula, teaching methods and enrolment.

Dr. Langford is a former president
of the APEO, and also serves as co-
chairman of Ontario’s certification
program for engineering technicians
and technologists.

Since Canada is not a member of
the EUSEC organization, she is en-
titled only to an observer-representa-
tive. This will mark the first time that
a Canadian, representing the Canadian
Council of Professional Engineers,
will be attending the conference.

Millie Amp says, C Q)

“Get the Best A

COMPLETE

PENCIL

SOLDERING IRONS

No. 8000 HOLDER

e Low Cost
e Protects operator
against

iron burns

e Protects iron
against
breakage

SO0 STANDARD SERIES

a =

NO. 536

PYRAMID TIP
23% wats. 700 degrees Tip Tem-
perature. Net wt. % oz eo. it rd

& =

NO. 539

CHISEL TIP
23% wotts. 700 degrees Tip Tem-
perature. Net wt. % az. ea. 2" rd

1200 HI-HEAT SERIES

@ T==

NO. 1236

HI-HEAT PYRAMID TIP
37% watts. 800 degrees Tip Tom-
perature. Net wt. 1 az. e0. /t" rd

& =

NO. 1239

HI-HEAT CRISEL TIP
37 watts, 800 degrees Tip Tem:
perature Net wt. 1 oz. eo M rd

THREADED
HEATING UNITS
and TIPLETS

& D=

NO. 535

STANDARD THREADED UNIT
23's wotrs, 650° Tip Temperature.
Net. wt. % oz ea & rd

aC =

NO. 1235

HI-HEAT THREADED UNIT
37% wotts, 750" Tip Temperature
Net wt, 1 oz. ea s

NO. 776

SOLDERING PENCIL
HANDLE WITH CORD

For use with ol
Ungor Tips. 47%
waotts—Net wi 3 oz
eo

TIPLETS ELKALOY

ELKALOY PENCRL

and pay less!” J
m "

NO. 331 TIPLET

> ELKALOY OFFSET
NO. 4035 NO. 332 PENCIL TIPLET
SUPER HI-REAT THREADED UNIT

47Y% waits. 850° Tip Temperature
Net wi. 1 oz. eo. %" rd.

For more information write . . . .

The WIND TURBINE COMPANY |
of CANADA LTD.

145 Lucan St., Waterloo, Ont., Canada

U.S. Office . . . Wind Turbine Company
West Chester, Pa., U.S.A.

D ELKALOY CHISEL
NO. 333 TIPLEY

Gold

METERS

STARK ELECTRONIC SALES COMPANY
AlAX, ONTARIO

ELECTRIC TOOL CO. OF CANADA

44 Danforth Road, Scarborough, Ont.
eSS Ll = ——U e e ——
For complete defails check No. 68 For complete details check No. 60 For complete details check No. 66
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Reference guide to

Canadian manufacturers
Continued from page 42

J. H. Darcy Ltd,,
51 Abbott St. N., Smiths Falls, Ont.
(relays)
Daystrom Ltd.,
840 Caledonia Rd., Toronto, Ont.
(potentiometers, meters)
E.M.I.-Cossor Electronics Ltd.,
2005 MacKay St., Montreal, Que.
(deflection coils)
Edo (Canada) Ltd.,
P.0O. Box 97, Highway No. 2, Cornwall, Ont.
(acoustic transducers)
El-Met Parts Ltd.,
Head St., Dundas, Ont.
(magnetic shielding, cores, metal laminations)
Erie Resistor of Canada Ltd.,
7 Fraser Ave., Trenton, Ont.
(capacitors)

CANADIAN COMPANY
LEADS IN VARIABLE

COMPOSITION
RESISTORS |

3 Watt Type L
Mil-R-94B
Style RU-4

CAMESA APPROVED

RESUME OF TESTS PERFORMED WITH 122 VARIABLE COMPOSITION
RESISTORS FOR CAMESA APPROVAL.

v
& 2% MaxcChange  Fleck Mfg. Ltd,
rest Description of | .S’ég 5 '5‘ g/:,l;:-un 80 Harvey St., Til‘l‘sonburg, Ont.
. (wire harness, cords)
m: min. O.K.

gt‘gflcgttrlilc gg'ég,gjizeg"ﬁggfuié“é? Sz, General Instrument, F. W. Sickles of Canada Ltd.,

3.4 inches mercury. 151 Weber St. S., P.O. Box 408, Waterloo, Ont.
Effect of Terminals are immersed (transformers, coils, TV tuners, rectifiers)
Soldering for 5’ in a molten solder

R otational Life

at 350°C.
load of 2 Watt

25,000 rotation under

0.5% 0.15% 2%
4.8% 09% 10%

Hammond Manufacturing Co. Ltd.,
Guelph, Ontario.

L oad Life 1000 hours at 70°C. (chassis, racks, chokes, reactors, transformers)
and 2 Watt Load 82% 4.4% 10% . .
Vibration Variant frequency Helipot Div. of Beckman Instruments Inc.,
from 10 to 55 cps 3 Six Poin ., Toronto .
with .03” ampl{)tude; x . ints Rd 4 T. to, Ont
2 hours in each position (potentiometers, coils)
(6 hours total) 2% 0.95% 2.5% H 1 ] d
M oisture 10 days humidity oneywell Controls Ltd.,

cycling from 25° to
65°C and 90 to 98%
rel. humidity 2% 25%

20 times exposed to
vibration of 10 to
2000 cps with

10G amplitude 0.2% 0.07% 2%

No discontinuity in course of test.

NEW

COMPLETELY MOULDED
V2" Variable Composition
Resistor, Style RV-6.

12 Watt. Built to meet

MIL-R-94B specs.
Production
runs
available

October
1960

Vanderhoof Ave., Toronto, Ont.
(instruments)

International Rectifier of Canada Ltd.,
1581 Bank St., Ottawa, 1, Ont.
(photoelectric cells, rectifiers, diodes)

International Resistance Co.,

349 Carlaw Ave., Toronto 8, Ont.
(resistors)

Johnson Matthey & Mallory Ltd.,

110 Industry St., Toronto 15, Ont.
(seals, capacitors, contacts, resistance wire)

Lucas-Rotax Ltd.,

2200 Eglinton Ave. E., Toronto, Ont.
(transformers, alternators, motors)

Mallory Battery Co. of Canada Ltd.,
228 St. Helen’s Ave., Toronto 4, Ont.
(batteries)

Marsland Enigneering Ltd.,

154 Victoria St. S., Kitchener, Ont.
(magnetic clutches, gear trains, tuners)

C. C. Meredith Co. Ltd.,

80 Thomas St., Streetsville, Ont.
(resistors)
National Semiconductors Ltd.,
146 Bates Rd., Montreal 26, Que.
(photo cells)
Neosid (Canada) Ltd.,
10 Vansco Rd., Toronto 18, Ont.
(microwave materials and powered iron core com-
ponents)

Osborne Electric Co. Ltd.,

95 Wesley St.,, Toronto 18, Ont,
(relays, transformers)

107 max.

High-frequency 6% average

Vibration

The smallest Variable
Composition Resistor on
the Continent, which
can be rated at 1 Watt
at 75°C. Approved to
Mil-R - 94B style RV5
(C-5173).

Type “U” 3" diam. the smallest
variable composition resistor for
.200 printed Circuit outlay on
the market.

QIN0Y¥ddY VSIWY)

PRECISION ELECTRONIC COMPONENTS (1956) LTD.
50 WINGOLD AVE., TORONTO, ONTARIO RU. 16174 |
|

For complete details check No. 49 on handy card, page 73
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Philco Corp. of Canada Ltd.,
Don Mills Rd., Don Mills, Ont.
(transformers)

Phillips Electrical Co. Ltd.,
Brockville, Ont.

(cables and wires)

Potter and Brumfield Canada Ltd.,
135 Oxford St., Guelph, Ont.
(relays)

Precision Electronic Comp. (1956) Ltd.,

50 Wingold Ave., Toronto 19, Ont.
(resistors)
Quality Hermetics Ltd.,
45 Hollinger Rd., Toronto 16, Ont.
(glass-to-metal seals)
RCA Victor Co. Ltd.,
1001 Lenoir St., Montreal, Que.
(components for guided missiles, semiconductors,
tubes)

Radio Components Ltd.,

50 Wingold Ave., Toronto 19, Ont.
(aerials, coils, switches)

Radio Condenser Co. Ltd.,

6 Bermondsey Rd., Toronto 16, Ont.
(capacitors)

Raytheon (Canada) Ltd.,

61 Laurel St. E.,, Waterloo, Ont.
(tubes)

Rogers Electronic Tubes & Components,
116 Vanderhoof Ave., Toronto 17, Ont.
(filters, crystals, semiconductors, and tubes)

Sharpe Instruments Ltd.,

6080 Yonge St., Willowdale, Ont.
(headphones)

Sinclair Radio Labs Ltd.,

21 Toro Rd., Box 179, Downsview, Ont.
(waveguide components, multicouplers, filters,
antennas)

S. G. Smallwood Ltd.,

391-397 King St. E., Kitchener, Ont.
(coils)

C. R. Snelgrove Co. Ltd.,

141 Bond Ave., Don Mills, Ont.
(crystals, ovens)

Standard Television Products Ltd.,

108 Sydney St., Kitchener, Ont.
(transformers)

Stanwyck Coil Products Ltd.,

17 Laurier St., Box 1059, Hawkesbury, Ont.
(transformers, coils)

Stegg Electric Ltd.,

P.0. Box 211, Belleville, Ont.
(contactors, relays)

Syntron (Canada) Ltd.,

928 Queenston Rd., Stoney Creek, Ont.
(rectifiers)

Taylor-Leslie Mining & Eng. Corp. Ltd.,
P.O. Box 312, Terminal “A”, Toronto, Ont.
(rectifiers)

Telegraph Condenser Co. (Canada) Ltd.,
50 Bertal Rd., Toronto 15, Ont.
(capacitors)

Thermo Electric (Canada) Ltd.

P.O. Box 10, Brampton, Ont.
(measuring components)
Tinsley Instruments (Canada) Ltd.,
P.O. Box 99, Smiths Falls, Ont.
(potentiometers)
Continued on page 78
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WELL-DRESSED
ELECTRONIC EQUIPMENT

WEARS A CUSTOM FITTED TRANSIT
CASE BY PYLON ON THE WAY TO
WORK.

ELECTRONIC DEVICES LOVE THAT
LUXURY FEEL, AND BEST OF ALL
THEY HAVE NO EXCUSE FOR NOT
WORKING ON ARRIVAL.

OVER 750 SATISFIED INSTRUMENTS
HAVE BEEN FITTED OUT BY PYLON
IN THE PAST 12 MONTHS.

IF YOUR EQUIPMENT DESERVES TO
TRAVEL TO WORK IN STYLE AND
COMFORT, LOOK TO ALUMINUM
CASES BY PYLON — YOU CAN
SAVE MONEY AND PAMPER YQOUR
EQUIPMENT AT THE SAME TIME.

A

PYLON ELECTROMIC DEVELOPMENT company, Itd.

Communirations Systems and Equipment

161 CLEMENT ST., LASALLE, MONTREAL 32, QUE.

For complete details check No. 50 on handy card, page 73
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Product

Panorama « 1

Continued from page 63

Lenkurt Electric Company X

develops a new program |l ®.@ |

compandor ‘1 0@
Item 596 el

Although program material may be
transmitted at carrier frequencies over
open wire line, cable or radio, the
majority of program transmission in
Canada, is at audio frequency over Item 596
physical circuits. The frequency rfangc e 1 o . 1
of the program transmission is from pressor at the transmitting termina .
100 to 55)000gcps with some high quality and an expandor at the receiver term- Hermehca“y sealed

circuits utilizing a range from 50 to inal. The action of these units is varactor diodes Item 597
10,000 cps whereas the normal voice complementary. At the transmitting Type MA-4297 silicon mesa varactor
circuit range is 300 to 3,400 cps. When terminal the compressor reduces the diodes with 120 kMc cutoff frequency
dealing with program transmission it wide dynamic range of the program have been introduced by Microwave
has been found that many circuits are signals while at the receiving terminal Associates, Inc., of Burlington, Mass.
unsuitable for program material due the expandor restores the signal to The new diodes are housed in hermeti-
to a high level of noise. A suitable their original intensity range. Thus cally sealed reversible-polarity car-
circuit must exhibit a signal to inter- the interference, caused by noise, tridges with outline dimensions similar
ference performance approximately 20 cross talk, etc. in the transmission to MA-450 series varactor diodes.

db better than that required for voice path is effectively reduced. This reduc- Shunt capacitance is on the order
transmission. In most cases it is not tion is often sufficient to allow trans- of 0.4 pufds and approximate series
possible to raise the average signal mission routes or systems which other- lead inductance is 2 x 10-° henries.
level as this could cause overloading wise could not provide the necessary Noise figures of 0.5 db are reported
on peak signals or interference in signal to interference performance, to in radio astronomy equipments operat-
adjacent circuits. This type of prob- be used for program transmission. ing in the 1420 megacycle region,
lem, in most instances, may be mini- For further information contact: using the MA-4297 varactors.

mized through the use of a com- Lenkurt Electric Company of Can- Price and delivery data is available
pandor. ada Limited, 7018 Lougheed Hwy., from E. G. Lomas, 227 Laurier Ave. W,,

A compandor comprises a com- North Burnaby P.O., Vancouver, B.C. Ottawa 4, Ontario.

Glass to Metal Seals HERMETIC SEALS for every electronic use

Qi1

N
1

3 :~§;“.

s, Al LAN i

Multi-Terminal Headers
Transistor and Diode Enclosures

. Rectangular Plugs and Connectors
. Polarized Plugs

. Refrigerator Seals

Tubular Button Seals

Crystal Holders

Individval Terminals and Feed Throughs
Terminal Strips 1
. Stand-off Terminals 1

Made in Canada by Canada’s
only manufacturer of
Hermetic Seals

N
—=o0oN>

QUALITY HERMETICS LIMITED, 45 Hollinger Road, Toronto 16, Ontario. PLymouth 7-2869

ASSOCIATES — Hermetic Seal Corp., Newark, N.J.,, Hermetic-Pacific Corp., Rosemead, Calif.
For complete details check No. 51 on handy card, page 73
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8” Bit L. No. 70
Shield L. No. 68

(Regd 7}ade Mark)

C.S.A. APPROVED

SOLDERING
INSTRUMENTS

Designed in Three Sizes
1/8” 3/16” & 1/4” Bits.

Manufactured for
All Supply Voltages
6/7 to 230/50 v.

Instruments maintain
soldering temperatures
and thorough jointing
is achieved in all the
fields of soldering, from
pin point to general
work in all sound equip-
ment.

Insulation standards are
approved in all leading
countries.

All Designs Cover the
Demands for Continual
Bench Production
Assembly.

Canadian, British and
Foreign Pats.
Reg. designs, etc.

L. J. LAMB
Box 103 -

For complete details check No. 1 on handy card, page 73

Canadian
Representative:

“l have a feeling in
the pit of my
photocell that you are

open to this page.
Why not have «
look at these
data while you
are here”

Photoconductive
CELLS

Capable of dissipating especially high power
up to ONE WATT.

e RUGGED ¢ ECONOMICAL

Various standard types with different electrical
and physical characteristics available to meet your
specifications.

WRITE:

NATIONAL SEMICONDU(TORS LTD.

230 Avuthier St. Montreal 9, P.Q.
Phone: RI 4-2946

For complete details check No. 38 on handy card, page 73
ELECTRONICS AND COMMUNICATIONS, September, 1960

DCOLA .. .,

L. Na. 64

Weston, Ont.

There’s an

ARROW-HART SWITCH CONTROL
for every electrical appliance!

Arrow-Hart offers a com-
plete range of quick make
and break switches for
vacuum sweepers, fans,
power tools, radio and elec-
tronic equipment.

Send for your copy of the
new illustrated Bulletin Z-12
today . . . and ask us for
any additional advice or
information you may need.

ARROW-HART & HEGEMAN

(CANADA) LIMITED

INDUSTRY STREET, TORONTO 15, ONTARIO

7365 MOUNTAIN SIGHTS, MONTREAL, QUE.

Quality MOTOR CONTROLS @ WIRING DEVICES  APPLIANCE SWITCHES
6005 -R

For complete details check No. 5 on handy card, page 73

CABLE MARKING
PREVENTS ERRORS

() HiGH voLTaGE )

SAFEI.Y AND PERMANENTI.Y

® MARKS e COLOR CODES
e BINDS @ INSULATES

o TEMPERATURE RATINGS TO 300°C
Send today For Samples and Catalog

HELLERMANN CANADA in.

44 DANFORTH RD. TORONTO oX. 1-1131

For complete details check No. 28 on handy card, page 73
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The BOMARC missile shown above is
programmed for use in the United
States and Canadian defense systems.
The Canadian government announced
recently that a SAGE-BOMARC combi-
nation was its choice for the defense
of major population areas and indus-
trial complexes.

76
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Marked improvement in quality of television picture produced by General
Electric’s new GL-7293 field mesh image orthicon is seen in comparison of ils
video wave form patterns (at top) with those of the standard 5820 broadcuast

tube (bottom).

Photographs waken from videe wave form monitor show

landing patterns in response to the same uniform white scene. Wave forms
of the new tube are relatively flat, while wave forms of the 5820 are distorted.

First photo of Sperry C-band klystron
shows technician completing jactory
tests orn an electron tube fthat supplies
3,000,000 watts ef precise radar power
for detection and automatic tracking
of small, fast-moving targets at longer
ranges than formerly possible. It is
the first klystron to generate such
intense radar emergy for raddars oper.
ating in frequency banrds above four
billion cycles per second.

close-up

Collins Radio Company engineer
demonstrates how the ultra high fre-
quency descent-recovery antenna for
Project Mercury will work. The an-
tenna will be collapsed (shown in the
photo) under the antenna fairing, and
when the fairing is blown off on
descent of the capsule, the anteana
is erected.

looking lenswise
at your industry

in action



Don’t swat this “insect” won’t bite. It is actually a precision air capaciter, made by Jahanson Manufacturimg Corp..
Boonton, N.J. Even though ertremely small — less than 12 inch long the device is fully adjustable over a 10.1 range.
Its primary uses include missiles. computers, und many other electronic dewices in mweed o} fine tuning.

A general view of the EMIDEC 2400 Camputer under
construction at the Hayes factory of E.M.L Electronics
Ltd. The computer is one of the most advanced in the
world and when completed will be capable of “absorbing”
all the information in the Encyclopaedia Britannica in
less than four minutes.

Shown above is the rotor balancing department of M. Ten
Bosch Inc. The equipment measures rotor displacements
less than a millionth af an inch at any speed from 1.000
to 200,000 rpm. Rotors as small as 0.5 grams and up to
100 pounds are handled in the standard vibration mounts.

ELECTRONICS AND COMMUNICATIONS, September, 1960

Among the hundreds of operations incolved in the manu-
fucturing of semiconductors at the Radio Valve Compuny
Ltd. of Canadian General Electric in Toronto is the
imprinting of the maker's name. Shown in the aboue
photograph, an employee holds semiconductor at the
printing machine which imprints the type and maker's
name.
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Reference guide to Canadian manufacturers
Continued from page 71

Titania Electric Corp. of Canada Ltd.,
Herbert and Brock Sts., P.O. Box 672,
Gananoque, Ont.

(capacitors, thermistors, transducers)
United-Carr Fastener Co. of Canada Ltd.,
231 Gage Ave. N., Hamilton, Ont.
(hardware, printed circuit boards)

Universal Wire and Cable Co. Ltd.,

2155 Moreau St., Montreal, Que.
(wire)

Varian Associates of Canada Ltd.,
45 River Dr., Georgetown, Ont.
{(microwave %ubes)

Ward Leonard of Canada Ltd.,
1070 Birchmount Rd., Box 70,
O’Connor Postal Station, Toronto 16, Ont.
{(motor controls, relays, resistors)

Welwyn Canada Ltd,,

1255 Brydges St., London, Ont.
(resistors)

COVER STORY
The front cover illustration of this issue of
Electronics and Communications shows Type
RA and L variable resistors undergoing a
rotational life test at Precision Electronic
Components (1956) Ltd., Toronto, Ontario. In
the rotational life test pictured, twelve controls
under full load are tested at 15,000-25,000-
50,000 and 125,000 cycles for rotational noise,
torque and resistance changes.

GIVES YOU...

® Automatic cutout protection

® 20,000 ohms per volt movement
® 4 ac current ranges to 10 amps.
® 7 dc current ranges to 10 amps.

® 14 ac-dc voltage ranges to 2500 v. PAY
® 3 resistance ranges zero to 20 730 3% JAMES 8TV
megohms \\?/IONT REAL 3

® 4 casy-to-read scales S =
® polarity reversing button
® anti-parallax mirror

® external accessories for increased Yo u R F R E E c o PY

ranges.

of Canada’s most complete and
up-to-date catalogue of industrial
0 52 electronic components & equip-

ACCURATE « PORTABLE +« LIGHTWEIGHT

ment, is waiting to be delivered
to you. Write to-day to

4544 DUFFERIN STREET, TORONTO
TORONTO MAIL: VANCOUVER PA' ETT E R A n I o LI M IT E n
P.O. Box 500 624 Vancouver Block

L et 736 Granvilla Sheet 730 ST. JAMES STREET, WEST - MONTREAL 3

For complete details check No. 39 on handy card, page 73 For complete details check No. 72 on handy card, page 73
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From STANDARD
to ULTRA MINIATURE

Grayhill Push Button Switches range in size
fram the comwentiono! to a space-saving
vltra-miniature model with capacities from
10tamp. to 1/10 amp. 115 V. AC Resistive

« Single or double pole—single throw
e Silent or Snap Action
e Solderless Terminal Model

e Normally op=n or Normally closed

0

9

Write for Catalog

Grayhill Push Button Switches

Phone: Fleetwood 4-1040
573 Millgrove Avenue,
LoGrange, lllinols

F

._.~ A: :A-. _‘V
< /

*PIONEERS IN MINIATURIZATION"
For cemplete details check No. 26 on handy card, page 73

9}
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Even in high-frequency and
rapid switching types . . .

PHILCO offers you
the complete
—and completely
reliable — line

of transistors

PHILCO CORPORATION OF CANADA
DON MILLS, ONTARIO

—

QUALITY ENGINEERED
INDUSTRIAL PLASTICS

® NYLON

Stock shapes and machined parts of all
formulations

NYLATRON® GS Stock Shapes and Mold-
ing Powders
NYLASINT® sintered nylon parts

® TFE—FLUOROCARBONS
TEFLON* stock shapes and machined parts
FLUOROSINT® stock shapes and sintered
parts

® OTHER INDUSTRIAL PLASTICS
K-51 PENTONTH (chlorinated polyether) stock
shapes, pipe, tank linings
Q-200.5(cross-linked polystyrene)rod and plate
Polycarbonatet rod, tubing, plate and discs.

® TUBING & HOSE
NYLAFLOW® nyion tubing and reinforced
hose; fittings and assemblies

® COATING MATERIALS

CORVEL® fusion bond finishes for the
WHIRLCLAD** coating system.

*Du Pont Trademark **Polymer Corporation Trademark
{Hercules Powder Co. Trademark
$LEXAN is General Electric Company’s

Trademark for polycarbonate resins

Werite for latest technical data
Distributors and Sales Engineers :
Peckover's Limited: &
115 McCormack St., Toronto
2052 St. Catherine St. W., Montreal ™%

C. M. Lovsted & Co. (Canada) Ltd.: &
Vancouver

POLYPENCO, INC. |
2150 Fairmont Ave., Reading, Pa., U.S.A.

,__A

For complete details check No. 46 on handy card, page 73

Whatever the type of transistor you require
— however demanding the application — you
can fill your requirements from the
complete, reliably-built line of Philco transistors.
This table shows a typical assortment of
Philco transistors. The line also includes high-
frequency and rapid-switching types, in the
successful development of which Philco engineers
have led the industry.

Mail the coupon below for further
details

VHF-UHF Microalloy defused base (MADT) types:
2N502, 2N501, 2N499, 2N504

High-frequency Microalloy types:

2N393, 2N599, 2N600

Medium-powered alloy junction types:

2N1125

High-powered alloy junction types:

2N386, 2N387

Philco Corporation of Canada
Don Mills, Ontario.

Please send brochure describing all types of Philco
transistors.

Name

Address

PH I I co government and
industrial division

For complete details check No. 44 on handy card, page 73
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Product

Panorama
Continued from page 72

Transistor tester
Item 598
New Model 160 professional quality
low-cost transistor tester for servicing,
lab, and industrial use is now pro-
duced by B&K Manufacturing Co.,
Chicago.

This new instrument saves time and
guesswork in servicing transistor sets
and equipment. Simplifies incoming
factory inspection and speeds on-the-
line testing. Facilitates laboratory
testing and transistor quality control.

Uses a true small AC signal mea-
surement for transistor current gain

(beta). Reads directly in beta
gives quick accurate direct reading of
current gain of the transistor, not a
relative indication. No interpolation,
no calculation necessary. Beta mea-
surement is accurate within +3 per
cent — there’s no guesswork.

Test conditions are stable. All
transistors are automatically biased
to standard 1 ma. collector current.

For complete information, write
Atlas Radio Corporation Ltd., 50 Win-
gold Avenue, Toronto 19, Ont.

Mercury relays
Item 599

The Electronic Equipment Group of
Philips Electronics Industries Ltd. an-
nounce the availability of an imp:oved
version of the Ebert Plunger Type
Mercury Relay for power and control
circuitry applications.

CSA approved for use in Canada
the Ebert Relay contacts are hermet-
ically sealed in a glass tube to make
them impervious to dust and con-
tamination. This relay offars quiet
operation for use in eguipment work-
ing in low noise level areas; long life
because there are no rubbing contacts
to wear; small size — it is a 60 amp.,
3 pole unit measuring 33s” deep by
65s” high by 6” wide.

Complete information is available
from the Electronic Equipment Group,
Philips Electronics Industries Ltd., 116
Vanderhoof Avenue, Toronto 17, Ont.

Resistors Item 600
A comprehensive line of Canadian
designed Vitreous Enamelled Resistors
is now manufactured and marketed by
Marsland Engineering Limited.

Axial Terminal Types RW 55 to
RW 59 and Tab Terminal types RW 29
to RW 4% (inclusive) have CAMESA
and ASESA approval under MIL-R-
26C specifications.

Featuring special alloy metals in
both terminals and windings these
resistors have a multi-layer enamel
coating fired at temperatures above
1200°F and are completely sealed
against moisture and corrosive fumes.

For detailed information write Mars-
land Engineering Limited, 154 Vic-
toria St. South, Kitchener, Ont.

Continued on page 87

Telephone & Carrier Protector for
use on communications circuits

exposed to power
300 KV. Passes all
from 17 cycles to 400 KC.

lines up

to

frequencies

The known protection for open
wire lines or multi-pair cables
against the hazards caused by
the proximity of high voltage
or high current power lines.

® Multi-Pair Neutralizing
Transformers for up to
25 KV and up to 102 pairs
Complete Telephone
Protectors

Isolating & Drainage Trans-
formers for up to 50 KV
insulation

® Bridging & Waystation
Filters insulated for up to
25 KV

® Horn Gap Lightning
Arresters

® Portable Insulating
Apparatus

WRITE FOR LITERATURE

TELEPHONE & COMMUNICATIONS
PROTECTION APPARATUS

52 Pair Multi-Circuit Neutral-
izing Transformer rated 15
KV for voice, telemetering,
relaying and carrier up to
60 KC.

OSBORNE ELECTRIC CO. LTD.

95 WESLEY ST., TORONTO 18, ONT., CANADA



Choice of a universal

logic element
Continued from page 67

connected without special sockets are attractive pack-
aging features.

There are several more classes and types of transis-
tors using germanium than silicon. Although silicon
transistors can be operated at higher junction tempera-
tures and exhibit a smaller leakage current than ger-
manium they have a lower forward current gain and
larger saturation resistance. As the amplifying switch
of a multiple input inverter circuit, where the bias
provides both thermal protection and 0 signal margin,
the alloy junction germanium transistor offers superior
characteristics at less cost.

A transistor connected in the common emitter con-
figuration and having several inputs is shown in Figure
5. Depending on the relative values of R and Rp, it
can be made to operate as a Kirchoff adder or as a
Scheffer organ. The relatively high output impedance
of this circuit limits its usefulness as a Kirchoff adder
unless a diode clamp (shown dotted) is supplied to
limit the output regulation. In addition to reducing
the input signal tolerance a diode clamp improves the
frequency response reducing the base overdrive. For
operation as a universal logic element R and Rp are
selected to reverse bias the emitter junction under all
conditions of cutoff and to forward bias the collector
junction from one input under all conditions of satura-
tion.

Figure 6 shows the cutoff characteristics of a typical
alloy junction germanium transistor having a hpg of
78 at 25 degrees C. Note that the collector current
falls below Icgo when the emitter junction is reverse
biased beyond 200 millivolts.

The characteristic shown in Figure 7 shows the
change of emitter junction saturation with collector
current and junction temperature.

Using these characteristics and others, circuit oper-
ation under the worst combination of tolerances and
ambient temperatures can be analyzed by writing the
loop and node equations. A set of equations for an
inverter designed as a universal logic element is given
in the appendix.

Conclusion

The transistorized inverter was selected as the
device best suited for service as the logic element
of static switching hardware for industrial control
equipments. It is a straightforward circuit using few
standard components which can be designed for reliable
operation as a universal logic element. In this role,
it can be applied to logic situations employing advanced
control techniques where high switching speed is neces-
sary. Its operation can be easily understood and re-
membered by means of a few simple ground rules and
it can be readily tested after assembly and in the field.
Output and inputs can be shorted to ground and partial
turn on can exist indefinitely without damaging any
components. No special coupling devices are required
nor is any adjustment needed to implement any one of
the three primitive logic functions. Its components
can be assembled automatically by standard techniques
and packaged with good volume efficiency. Finally,
it is one of the most economical mechanizations of a
static switching logic element.

Continued on page 86
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“Professional Quality”

TEST INSTRUMENTS

HEATHKIT’S

Budget Prices!

RF SIGNAL
GENERATOR KIT

Provides extended frequency
coverage in six bands from
100 ke to 110 mc on funda-
mentals and up to 220 mc on
calibrated harmonics of the
fundamental frequencies;
ideal for alignment and
trouble - shooting of RF, IF
and audio circuits of all
kinds. Three large easy-to-
read dial scales allow precise frequency settings.
Carefully designed circuitry achieves sine wave
output on all bands with outstanding accuracy
(2%) throughout the entire frequency range.
Modulated or unmodulated RF output of at least
100,000 microvolts is available, controlled by fixed
step and continuously variable output attenuators.
400 cycle audio signal with 10 volt output
provided for audio tests. HEATHKIT RF-1 $39.95.

FM TEST
OSCILLATOR KIT

Provides convenient switch selec-
tion of accurate 90, 100 and
107 mc signals for RF “front end”
alignment and
variable width
10.7 mc sweep
with 10.7 mec
crystal-con-
trolled center frequency marker and 100 ke
submarkers for IF alignment. Use the internally
generated 400 cycle tone to modulate the RF
signal or to check audio sections of receivers.
The internal 10 mc crystal - controlled oscillator
used to calibrate the instrument is also available
as a standard in calibrating other equipment.
400 cycle AM modulated 10.7 mc signal allows
easy alignment of ratio detector and discriminator
transformers. 5 lbs. HEATHKIT FMO-1 $43.95.

l Write for your free |
| catalogue listing more than 150 |
[ easy-to-build HEATHKITS ! |

IDAYSTROM LimIiTED

2 RAITHERM ROAD, TORONTO 19, ONT.
6037

For complete details check No. 22 on handy card, page 73
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FERRITRONICS LTD.

is a Canadian Company
which supplies the
Electronic Communica-
tions' Industry with
products of novel design,
based on the use of
Ferrites.

The use of Ferrite pot
cores, which ensure
easily adjustable
High Q LC Resonators
with practically no
leakage, permit
production of
miniaturized Electric
Wave Filters and
associated networks
at reduced cost.
Through the use of a
new, simple method of
temperature compensa-
tion, greatly improved
frequency stability over
extended temperature
ranges is achieved.

In addition, the high
permeability of Ferrite
cores has, for the
first time, permitted
the design and
manufacture of extremely
simple Pulse and Wide
Band R.F. Power
Transformers that are
flat within a frequency
ratio of up to 1000/1
with frequency limits
up to 100 mes.

FERRITRONICS LTD., offer
you the benefits of

many years of
Professional Engineering
experience. Our
Engineering Staff have
been working with
Ferrites for the past

ten years.

In order to prevent
unnecessary loss of time
in answering inquiries,
complete and accurate
requirement data is
essential.

To enable us to suggest
the most efficient and
economical design to

fit the application,
write for a specification
check list without
obligation.

FERRITRONICS LIMITED,

157 Willowdale Avenve,
Willowdale, Ontario, Canada
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engineers’ book-case

s poent g

Mathematics for Engineers (Vols.
1 and 2) by W. N. Rose.

These two volumes, each of which
is devoted to certain areas of engi-
neering mathematics, strike a remark-
able compromise between the purely
theoretical and the practical approach
to engineering mathematics. Volume
1 (9th Edition) treats fully the funda-
mental rules and processes of algebra,
plane trigonometry, mensuration and
graphs, the work being -carefully
graded from an elementary to an
advanced stage. Volume 2 (5th Edi-
tion) is devoted to the calculus and
its applications. Graphic proofs or con-
structions are used to amplify or ex-
plain the subject throughout the book.
Of particular importance are complete
chapters devoted to the applications
of differentiation and applications of
the calculus.

John F. Rider Publisher, Inc., 116
West 14th St., New York 11, N.Y.,
hard cover bound, price — Volume 1,
$6.60; Volume 2 — $6.60.

Electromagnetic Energy Transmis-
sion And Radiation by Richard B.
Adler, Lan Chen Chu and Robert M.
Fano.

This book treats electromagnetic
waves and oscillations in one, two,
and three space dimensions, using
time-domain, complex - frequency-
domain, and energy points of view.

To insure a proper balance of em-
phasis between physical considerations
and analytical technique, the authors
avoid the more formal procedures of
boundary-value problem solution by
employing a method of field synthesis.
This approach involves study of ele-
mentary solutions in empty space, in
enough detail to make clear in advance
the Kkinds of boundary conditions
simple combinations of them will re-
quire,

The significance of the various solu-
tions is further illustrated by the
simplest analytical models suggestive
of practical devices.

John Wiley and Sons Inc., 440
Fourth Ave., New York 16, N.Y., 621
pages, hard cover bound, price $14.50.

Fundamentals of Electrical Engi-
neering, 2nd Edition, by Fred H.
Pumphrey.

Based on the thorough research
which characterized its highly praised
predecessor, this book affords the
reader new insight into the field of
modern electrical engineering.

AR
S

Completely new data includes full
chapters covering Transistors . . . Mag-
netic Amplifiers . . . new material on
DC Machine Amplifiers . . . and a
new presentation of Sensing Units.

The wide scope of the text makes
it useful for readers working in fields
other than electrical engineering, as
well as specialists. This scope |is
achieved through the emphasis placed
on principles and applications the
reader will encounter no matter what
field of engineering he enters. Here
is a book geared to a “motivation
slant” pertinent to mechanical, civil,
chemical, and industrial engineering
— through practicable illustrations
and easily understood applications.

Founded on a study of DC and AC
circuits the book provides a clearly
constructed framework of these cir-
cuits. A concise treatment of electrical
machinery theory is given as a back-
ground for a later analysis of the
amplifier characteristics of these ma-
chines, and the use of transfer func-
tion terminology in control analysis.
Those particularly interested in in-
dustrial production will find the highly
effective — yet brief — chapter on
the selection and use of electric
motors, provides much helpful infor-
mation.

Prentice-Hall Inc., 70 Fifth Ave.,
New York 11, N.Y., hard cover bound,
534 pages, price $8.50.

Design of Transistorized Circuits for
Digital Computers by Abraham |.
Pressman.

The author, an authority of the area
of digital computer circuit design, has
written a text of great value to the
engineer who is concerned with the
miniaturization of digital computers
by transistorizing the circuits. To be
of greatest general utility, the author
employs “worst - case” design tech-
niques. Among many computer circuit
design considerations, the author pre-
sents in detail and analyzes every
major scheme for performing trans-
istorized computer logic. Of special
benefit in computer design is his treat-
ment of the calculations of transistor
switching times — turn-on time, turn-
off time, and storage time. The eleven
chapters in the book admirably treat
the gamut of subjects suggested by
the title.

John F. Rider Publisher, Inc., 116
West 14th St., New York 11, N.Y,, con-
tains 316 pages, hard cover bound,
price $9.95.



Letters to the editor

The CRTPB
The Editor:

On behalf of the Canadian Radio
Technical Planning Board I wish to
congratulate you and thank you for
the publication of the article by R. C.
Poulter entitled “Let’s take a look at
the CRTPB”, which appeared in the
July issue of your Journal.

Notwithstanding the continued pub-
lication of the CRTPB news letter in
your Journal each month, and the
direct efforts of Mr. Poulter in his
capacity as Director of Publicity of
the Board, it has been evident that
the work of the Board and its readi-
ness to be of service is all too little
known within our industry and allied
fields. The distribution of Mr. Poul-
ter’s excellent article to the recipients
of your worthy Journal will certainly
go a long way to bridge this gap.

With best regards and wishes for
the continued success of Electronics
and Communications.

F. H. R. Pounsett,

President,

Canadian Radio Technical
Planning Board.

Electronic imports problem
The Editor:

I was very pleased to receive the
August issue of Electronics and Com-
munications. I know that you realize
the seriousness of the importation

very worthwhile contribution in plac-
ing the facts before your readers.
Thank you for your help.
R. M. Robinson,
Vice-President,
Electronic Equipment &
Tube Dept.
Canadian General Electric
Co. Ltd.

For better understanding
The Editor:

May I congratulate you on your
issue of August 1960!

In presenting the story of the prob-
lems facing the electronics industry
as fully as you have, you have per-
formed a valuable service which, I
trust, will lead to better understand-
ing on the part of government officials
of the seriousness of our position.

W. E. Curry,

Vice-President,

Dominion Electrohome
Industries Ltd.

The editors of Electronics
and Communications receive
many letters for publication
each month. Unfortunately,
due to space restrictions, it
is not possible to publish all
of them and it is suggested
that, if publication is desired,
letters to the editor be kept

Japanese imports

The Editor:

The material in your magazine con-
cerning Japanese competition with
Canadian tube manufacturers has in-
terested me greatly. However, may I
present an aspect of the situation
which has been untouched.

Japan has undertaken an experi-
ment in democracy the outcome of
which can bring hope or disillusion-
ment to hundreds of millions of
people. As well Japan is Canada’s
bastion against the might of Com-
munism in the Pacificc What are the
chances that this bastion may fall?

An examination of the facts which
lay behind the mob violence of the
Kishi government is very revealing.
Dave Carey in the Vancouver Sun of
August 10 says:

“The Communist inspired rioters
in Japan were paid from Communist
coffers 1,000 yen a day to do their
work.

“That money came from two
sources. First from the remunera-
tive ticket sales of such cultural
exchange programs as the Peking
Opera, the Bolshoi Ballet, and the
Leningrad Symphony. Secondly, it
came from a big trade deal made
by Japanese business men for
Chinese lacquer.”

Japan must export to survive. If
she cannot trade with us, she must
turn elsewhere. The encouragement
of Japan in the desperate fight which
she is waging is of paramount impor-
tance and must become the decisive
factor in every consideration of Japa-
nese-Canadian trade.

problem to Canada’s manufacturing in- as brief as possible. E. H. Tull,
dustry and I feel that you personally, University of Western
and your publication, are making a Ontario.
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New

Tab-Indicator

Toggle

2.57

-840 o

400" SERIES TOGGLE SWITCHES
Five models available, in-
cluding 2-position and 3-
position types, All are rated
at 5 amperes, 250 vac.

Switch

The new “400” Series Toggle Switch from MICRO SWITCH has a paddle-shaped
tab which can be numbered or color-coded as an indicator. The standard model
has a natural metallic finish which will maintain a fresh appearance through
long and constant use. The anodized aluminum tab is also available in black
or in colors.

The basic switches used are precision snap-action, long-life units, requiring
a minimum of space. They conform to specifications for MIL-S-6743, with
two isolated single-pole double-throw circuits. Turret terminals make wiring
casy, and contact enclosures are dust-tight.

Five models are presenty available in the “400" Series, including both

momentary and maintained contact types. Write for Data Sheet No. 174 de-
scribing these new tab-indicator toggle switches.

For complete details check No. 29 on handy card, page 73



HONEYWEL

MICRO SWITCH Precision Switches

“ITL" Series "ATL™ Series

Hermetically Sealed
Assembly

4-Switch Assembly

"“1TL” Pull-to-Unlock

1-Pole "TS” 2-Pole

Scaled “TS”

"Electrical Memory™ Subminiature "TM"

Assembly

Precision Toggle Control Can Be Customized

Micro swiITCH manufactures hundreds of different toggle
switches and toggle switch assemblies. In this complete line
you can find the exact characteristics and contact arrange-
ments yvou need.

“TL” Series Silicone sealer between cover and case seals
against dust or moisture. These switches are approved under
MIL-S-3950A, operate in a temperature range of —85°F to
~+250°F. Available in 1, 2 and 4-pole models with integral
terminals.

“TS™ Series The toggle lever is sealed against dust and mois-
ture. ‘TS" roggles meet specifications for MIL-S-3950A.
Special plastic barrier plus extra distance between terminals.

ELECTRONICS AND COMMUNICATIONS. September, 1960

A keyed bushing prevents rotation. Wide choice of contact
arrangements includes 1, 2, 3 and 4-pole types.

Subminiature “TM” Weighs only 414 grams, mecasures
only 12" x 15" at the base. Double-pole double-throw with
wide temperature range and low circuir resistance.

“AT” Series Toggle Assemblies MICRO SWITCH offers tog-
gle switch assemblies of up to 16 basic switches. Hermetically
sealed types are also available.

For prompt engineering help on the selection of roggle
switches, call the nearest Honeywell office or write
Honeywell Controls Limited, Precision Components Division,
Toronto 17, Ontario. Ask for Catalogue 73.

HONEYWELL

Honeywell

MICRO SWITCH Precision Switches
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Choice of a universal logic element

Continued from page 81

APPENDIX
Multiple input inverter as Universal logic element

Worst condition at elevated temperature. Emitter junction must be reverse biased to ensure cutoff operation
of transistor when all inputs are connected to saturated drivers. Summing currents at the base node

(Ebb min — Vbe min) k (Vbe min — Vsat max) Ico max

e )

Rb max

Worst condition for low temperature operation. Collector junction must be forward biased to ensure
saturated operation of transistor when all inputs but one are connected to saturated drivers. The one
input is supplied by a fully loaded cutoff driver. Summing the currents at the base node

(Ebb max—Vbe max) (k-1) (V sat min—Vbe max) — Ecc max k(Vsat min—Vbe max) Ico min
) ) Rg min o R min Rc min hpg min.  hpg min R min -
(Vbe max—Vo min)
= (2)

R max

The cutoff driver referred to above must support P loads identical to those described by eq. 2. Summing
the currents at the collector node

P (Vbe max — Vo min) (Vo min — Ecc min) Ico min
: =— + (3)
Re max

R minA
Letting R max = AR min and restricting Vo min, combine equations (2) and (3). Letting Rb max — BRb
min solve equation (1) for Rb min, substitute in equation (2)

§ ]
Bl (Ebb max — Vbe max) + (Vbe min — Vsat max) k + Ico max R minf (k-1) (Vsat min — Vbe max)
— +

R min (Ebb min — Vbe min) R min
(Vomin — Ecc min) Ico min  Ecc max k(Vsat min — Vbe max) Ico min
= — ———— (4)
A P Re max AP Rc min hgg min R min

Solve equation (4) for R min

Ebb max— Vbe max)
— j (Vbe min — V sat max) kB+(k-1) (V sat min — Vbe max)
|Ebb min — Vbe min

Ecc max }

R min =

— — — (3)
(Vo min — Ecc min Icomin (141 ) — [ Ebb max — Vbe max } Blco max

" A P Re max AP | Ebb min — Vbe min
The above are the equations for satisfactory operation over the temperature range specified and under the

worst combination of tolerances and loading. The circuit must of course also be analyzed for component
stress under normal and abnormal operation to ensure reliable operation.

Re¢ min hgpgmin
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Product Panorama
Continued from page 80

Display oscilloscope type 279
Item 601

The display oscilloscope type 279
has beer designed primarily for
demonstration and instructional use
in schools, technical colleges, and uni-
versities, but will be found of value
in any application requiring an ex-
ceptionally large viewing screen.

It employs a 17-inch cathode ray
tube with a rectangular screen having
a brilliant orange long persistence
trace. A 4beam electronic switch is
incorporated to enable related wave-

Crowvenm

CRYSTALS

forms from up to four sources to be
viewed simultaneously for comparison
purposes. Each of the four traces
may be adjusted in amplitude and
vertical position by means of inde-
pendent controls.

The Y amplifiers operate from DC
to 10 ke/s with a maximum sensitivity
of 18 cms per volt. An X amplifier of
similar characteristics can be used
either with the built-in time base or
with an external signal for showing
Lissajous figures. The hard valve time
base provides sweep periods from 1
sweep per second to 1000 sweeps per
second and is fitted with an internal
synchronization circuit which locks
automatically on the channel 1 signal.

For further information: Conway
Electronic Enterprises Limited, 1514
Eglinton Ave. West, Toronto 10, Ont.

Push button switch assemblies
Item 602

Three new actuator designs have
been added to the line of “One-Shot”
pushbutton switch assemblies, manu-
factured by Micro Switch, Toronto,
Ont., a division of Honeywell Controls
Limited. These devices have a special
circuit to produce a single, square
wave pulse, regardless of the speed
of switch operations.

These new ‘“One-Shot” assemblies
can be furnished with any of six pre-
engineered potted circuit packages
that furnish pulse widths of 0.1 to

10.0 microseconds, and can produce
output voltages up to 180 volts and
drive loads as low as five ohms. There
is no constant power drain.

Pulses can be positive or negative.
Application areas include computer
and radar consoles, data link, check-
ing ring counters, setting and reset-
ting flip-flops, keyboards, and reflected
pulse systems.

Please direct inquiries to Merchan-
dising Department, Honeywell Con.
trols Limited, Vanderhoof Avenue,
Toronto 17, Ont.

High-speed oscillograph
Item 603

The Hathaway Model RS-9 Thirty
Oscillograph records up to 32 inde-
pendent channels of analog informa-
tion. Within the recorder’s case, up
to four initiating relays may be
housed, to automatically start the re-
corder on such faults as low line volt-
age, overcurrent, neutral current flow,
overvoltage.

Accessories which may be purchased
with the basic oscillograph include a
chart advance mechanism to prevent
record fogging during periods of non-
operation, digital time and date re-
corder, static reference traces, and
externally-mounted initiating relays.

Further information is available
from the Canadian representative, B.
H. McGregor, P.O. Box 156, Station
”“H”, Toronto 13, Ontario.

Typical specifications incorporating desirable
features of a 3rd overtone crystal in the
frequency ranges 25.0 mc/s to 60.0 me/s:

Frequency tolerance:

+.001% of nominal at oven temperature.
.0005% from frequency measured at

oven temperature over the range = 5 °C

but within overall tolerance of *+ .0017,.

+ (0357 frequency change over tem-

perature range --55°C to --105°C not

including finish tolerance.

Effective series resistance:
40 Ohms maximum.

Shunt capacitance (CO):
3¢ uuf to 7.0 uuf, depending upon
cusfomer specifications.

Unwanted resonances:
Spurious response displayed by crystal
shall provide an output voltage at least
5 times greater than specified response

when measured in the appropriate test
circuit at room temperature.

Environmental Conditions:
Operating temperature range oven
controlled +5°C.

Operable temperature range 55°C to
105°C +2°C.
Aging: short term: =+ .00057. per
MIL-C-3098B at oven temperature.

long term: 10.0 ppm when held at
105°C for period of 200 days.

Always specify CROVEN crystal ovens for
high stability temperature control. Precision
ovens available to hold less than .003°C per
degree Centigrade change in ambient. Com-
plete specifications available on request.

DO YOU HAVE FREQUENCY CONTROL
APPLICATIONS IN WHICH WE MAY BE
OF ASSISTANCE? Our Application Engi-
neering Department invites your inquiries
and look forward with pleasure to serving
your requirements.

CrONver ) umiten

500 BEECH STREET o P.O. BOX 1420

WHITBY e ONTARIO e CANADA
Phone TORONTO
MOhawk 8-3325 EMpire 6-6012

SERVING THE ELECTRONIC INDUSTRY VIDII.D WIDI
e e N RN i |

For complete details check No. 21 on handy card, page 73
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TYPE JR

For Every Contro!
and Transfer Appli-
cation. The Type JR
rotary switch is
rated at 10 amperes,
125 volts AC, or 5
amperes, 125 volts
DC.

TYPE P

Standard or Special Appli-
cations. The Type P rotary
switch, a high speed snap
action switch is rated at 10
amperes, 125 volts AC or
5 amperes, 125 volts DC.
Also available in heavier
designs for 30, 60, 100 or
200 amperes at 600 volts
AC or 250 volts DC.

GEORGE M. FRASER LIMITED
1554 Yonge Street, Toronto 7, Ont.
WA. 4-9492

IN MONTREAL IN CALGARY
W. Habsan & R. J. Showalter
Assaciotes

815-25th Ave., N.W,,
Colgory, Alta.

1024 Notre Dome St.
Lochine, Que.

For complete details check No. 69
88

techdata for 9ngineers

Synchro and resolver manual

Item 604
This 27-page illustrated technical

discussion of the electrical character-
istics of synchros and resolvers is
being offered without charge. The
manual describes in detail the applica-
tion and significance of such para-
meters as electrical error, electrical
zero, fundamental null, total null,
transformation ratio, and phase shift.
When synchros and resolvers are used
in systems each of the ‘data-sheet
properties’” undergoes drastic change
whose nature is thoroughly explained.
Methods of measurement and the basic
specifications for test equipment are
also included.

Distributed by Theta Instrument
Corp., 520 Victor St.,, Saddle Brook,
N.J.

Glossary of terms

Item 605
To fulfill a long felt need, Standard

Wire and Cable Company of Los
Angeles has announced the publica-
tion of a pocket sized “GLOSSARY OF
WIRE AND CABLE TERMS”.

The booklet, a 4 x 6 pocket sized
publication, lists alphabetically com-
mon terms, expressions, and units
used in the electrical wire and cable
industry. It is indispensable as a re-
ference to engineers, designers, tech-
nicians and purchasing personnel.

Available at no cost on letterhead
requests to Standard Wire and Cable
Company, 3440 Overland Avenue, Los
Angeles, California.

Handbook of pilot lights

Item 606
The new “Dialco Handbook of Pilot

Lights” fills a special and longfelt
need in industry. The selection of the
lamp is a prerequisite to the choice of
a Pilot Light, since each Series of
Pilot Lights is designed to be used
with a single type of lamp. Accord-
ingly, the text of the handbook opens
with an eight-page Lamps Section
which discusses 15 types of Incandes-
cent Lamps and six types of Neon
Glow Lamps. The sections which
follow are in categories by particular
lamp type; the text covers in detail
the specific assemblies designed to
receive the lamps, including life-size
illustrations of all Pilot Lights as well
as technical data such as dimensions,
lens styles, finishes, optional features,
mounting clearance hole, etc.
Interested individuals are invited to
write for a “Handbook Application
Form”. The limited publication of this

invaluable manual necessitates a re-
view of prospective recipients. All
qualified personnel will assuredly be
favored with a copy. For the applica-
tion form, please write to the Dialight
Corporation, 60 Stewart Ave., Brook-
lyn 37, N.Y. attention: “Handbook
Dept.,’’

Bomac product catalog

Item 607
Bomac Laboratories, Inc., Salem

Road, Beverly, Mass., has released a
new product catalog. It contains spe-
cifications on over 600 microwave
tubes and components including: TR,
ATR, pre-TR tubes; shutters; refer-
ence cavities; crystal protectors; sili-
con diodes; magnetrons; klystrons;
duplexers; pressurizing windows;
noise source tubes; high frequency
triode oscillators; . and surge pro-
tectors. It also contains full informa-
tion on how to order as well as a
complete listing of Bomac’s repre-
sentatives. Bomac Laboratories Inc.,
Salem Road, Beverly, Mass.

Digital Data Handling
Item 608 .
“Electronic Digital Data Handling

for Communications” describes equip-
ment now available as well as tech-
niques and devices presently in test
for accurate and speedy flow of in-
formation between the computer and
remote stations.

Included is a description of two
types of hardware designed to enable
communications to bridge the data
processing gap. The D300 series is
equipment which immediately con-
verts information between punched
paper and magnetic tape in either
direction. Modular construction en-
ables the user to specify “image” con-
version or, as optional features, format
control, reordering and translation.

The D500 series provides for trans-
mission as well as conversion of data.
The same options are offered as well
as the choice of one or more of several
checking features.

Speeds, costs and equipment for all
types of transmission media are com-
pared, including teletype grade facili-
ties, telephone grade facilities, audio
and video.

Savings for the computer user by
use of “off-line” conversion equipment
are detailed in a number of case his-
tories. Line drawings compare the
problems and terminology of the com-
munication and computer people. Digi-
tronics Corporation, Albertson Ave.,
Albertson, L.I.



John L. Plant rejoins

Collins Radio

The appointment of John L. Plant
as vice-president and general manager
of Collins Radio Company of Canada
Ltd. was recently announced by A. A.
Collins, president and chairman of
the board of directors of the company.

Mr. Plant, who retired from the
RCAF with the rank of Air Vice
Marshal in August 1956, entered in-
dustry with Collins Radio Company
of Canada Ltd., and later joined Avro
Aircraft Limited. The recent appoint-
ment again associates Mr. Plant with
Collins Radio.

J. P. Giacoletto, who has held the
position of vice-president and general
manager since December 1957, will
continue as vice-president until his
return to the parent company in the
U.S.A. at a later date.

Key appointments for
Montreal’s CFCF-TV

Key appointments to the staff of
CFCF-TV, recently licensed by the De-
partment of Transport as Montreal’s
second English-language television sta-
tion, have been announced by R. E.
Misener, manager of the broadcast
division, Canadian Marconi Company,
and general manager of CFCF-TV.

Vincent Dittmer, of Toronto, backed
by broadcasting experience through-
out Canada, the United States, and
Latin America, is appointed business
manager, CFCF-TV.

S. B. Hayward, of Montreal, form-
erly radio and television director of
a Toronto advertising agency, becomes
program manager of the new station.

Controller, CFCF-TV, will be John
Logan, of Toronto, a former manage-
ment consultant.

R. J. Johnston, a native of Windsor,
Ont., and formerly with CKLW-TV in
that city, has been appointed sales
manager.

Position of chief engineer will be
filled by J. C. Douglas, of Sutton, Que.,
who has been closely associated with
television since its introduction to
post-war Canada. Mr. Douglas, with
Canadian Marconi since 1948, super-
vised the installation of equipment,
training of staff, and organized net-
work TV programs for the United
Nations at Flushing Meadows, N.Y.

J. A. Boyd, of Timmins, Ont., be-
comes operations manager. Mr. Boyd
was formerly station manager of
CKSO - TV, Sudbury, Canada’s first
privately-owned TV station.

Promotion manager is P. A. Tweedie,
of Hamilton, Ont., whose broadcasting
career began with CHSJ and CFBC
radio stations in Saint John, N.B.

MinRac 17

MINIATURE RACK AND PANEL
CONNECTORS WITH POKE-HOME
CONTACTS
Solve space, weight and size problems with AMPHENOL'S new Min Rac 17
(17 Series) connectors. with POKE-HOME contacts | Min Rac 17's are idealiy suited

for today’s compact chassis designs. Connectors are half the size and weight of
standards, delivering full size eficiency, with POKE-HOME contacts.

Min Rac 17's are available in 9, 15, 25, 37 and 50 contacts in rack & panel.
cable-to-chassis and cable-to-cable designs. Contacts are gold plated.

THESE REMARKABLE CONNECTORS AVAILABLE NOW

Write For Catalog

AMPHENOLD) canapA uimiTED

TORONTO ° OTTAWA ° MONTREAL ° CALGARY

For complete details check No. 70 on handy card, page 73

POWER WIRE WOUND
RESISTORS

NO DERATING . . . not even at high values, because the low
temperature cure does not cause shifting of turns.

LESS DRIFT UNDER LOAD LIFE . . . because there is no wire
stretching or work hardening after effeets caused by high
tension winding.

COOLER OPERATION . . . because the low temperature
curing allows winding with heavier wire.

TEMPERATURE COEFFICIENT . . . is not affected by IRC'’s
low temperature cure, a big disadvantage in the vitreous
1200°F plus cure.

INCREASED WATTAGE RATINGS.

Write For Catalog C - 1¢

@ RESISTORS 5o Fiecric co. Limites

TORONTO ° OTTAWA ) MONTREAL ) CALGARY

For complete details check No. 71 on handy card, page 73
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MEASURING
FORGETTING

Many years ago, a German psychologist, a Professor

Ebbinghaus, measured how quickly and easily people

forget things. The same general findings have been

substantiated by scientists since.

... by the end of the day you forget over a third.

... by the end of the week you forget over a half.

. . . by the end of the month you’ve forgotten two-thirds.
This points up a major benefit of business paper

advertising. It not only gets your message straight to

the people who specify and buy but it also makes it

economically possible to do so ofzen because it costs just
a very few cents per contact.

Even when your salesmen are out of sight, your
company and its products are not out of mind when you
advertise consistently in business newspapers.

One or more of the over 140 B.N.A. publications
specializes in the particular market you want to reach
. .. gets your message straight to the men who specify
and buy. Business Newspapers Association of Canada,
100 University Ave., Toronto 1.

THE BEST CANADIAN BUSINESS

PUBLICATIONS
BEAR THIS EMBLEM

BUSINESS
NEWSPAPERS

GET YOUR MESSAGE THROUGH CLOSED DOORS TO PEOPLE WHO SPECIFY AND BUY
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Blackstone E.S.S. 8 Turbo charged J
Diesel 800 BHP continuous 900 RPM,

‘n
C
w

Wherever you use Diesel power, there is a
Lister-Blackstone engine to handle the job
efficiently, economically. T'he full line includes units
from 3'5 to 1400 BHP.

Built in a tradition of reliability, all models incor-
porate the very latest improvementsin Diesel design.
Easy maintenance and dependable operation are
assured when you specify Lister-Blackstone. Service
and spare parts are available from coast to coast.

‘Write us for details indicating application.

CANADIAN LISTER-BLACKSTONE

LIMITED
1921 Eglinton Ave. E. Scarborough Toronto 13  Ontario
VANCOUVER MONTREAL

In the U.S.: Lister-Blackstone, Inc., 42-32 21st Street, Long Island City 1, N.Y.

For complete details check No. 14 on handy card, page 73
ELECTRONICS AND COMMUNICATIONS, September, 1960

R. C. E.

SOLUTION

(RAPID CIRCUIT ETCH}
60 POUNDS

get the shortest
etching time with

HUNT
ETCHANTS

SOLDER CIRCUIT ETCH
SOLUTION

USE FULL STRINGTH —
00 NOT bruUY

55 POUNDS

Wherever Hunt Etchants are used production rates jump.
HUNT R. C. E. (Ropid Circuit Etch) is a fast acting, specially bal-
anced etchant for printed circuit board production.
HUNT S. C.E. (Solder Circuit Eich) is the only prepared product
formulated to etch solder-plated boards ut room temperature
without attacking the solder.
Send for: R.C.E, TECHNICAL BULLETIN 1 & 1A

S. C. E. TECHNICAL BULLETIN 3

[WEI FOR SUPERIOR RESULTS AROUND THE CLOCK USE HUNT CRAPHIC ARTS CHEMICALS 1
© PHILIP A. HUNT COMPANY (CANADA) LTD. |

207 QUEEN’S QUAY WEST
TORONTO 1, ONTARIO
TELEPHONE EMPIRE 3-5456

MONTREAL SALES OFFICE
TELEPHONE WE 2-3607

For complete details check No. 30 on handy card, page 73
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*  B. H. McGregor appointment

Dynisco, Inc., of Cambridge, Massa-

chusetts, recently announced the ap-
N V V pointment of B. H. McGregor, P.Eng.,
P.0. Box 156, Station “H”, Toronto 13,
Ontario, as their exclusive agent for
N A Canada.

Dynisco is the new name for
Dynamic Instrument Co., who are well-
g known as manufacturers of strain
gauge pressure transducers, differen-
tial pressure transducers, and force

[} transducers.
Finkler appointed Gen-Pro
c E representative
General Products Corporation, Union
Springs, i

New York, has appointed

Len Finkler Ltd. as its sales repre-

* Montreal » * Quebec ¢ Oftawa * Toronto sentative for the Dominion of Canada,
> effective immediately.

The upstate New York firm manu-

factures a full line of electrical term-
inal boards for commercial and mili-
tary applications; custom thermoset-

ting parts; specialized electro-mechan-
ical assemblies and wire harnesses.

o < In its new capacity, the Finkler
organization will service the entire

Dominion of Canada and serve as a

supplier for the complete Gen-Pro

Borden Chemical Co.
OFFERS YOU:

names district manager
Tl’'s complete line of transistors, diodes and rectifiers, pre- Francis W. Linehan has been named

cision resistors, sensistor® silicon resistors, tan-Tl- cop® district manager for the Western
tantalum capacitors Operations Department of The Borden
Shelf Stocks in Canada — in depth — to avoid customs delay Chemical Company, a division of The
Borden Company, according to an an-
nouncement by R. T. Hanson, general
Factory-fresh stocks manager.

. In his new capacity, Mr. Linehan
O.E.M. prices will be responsible for sales and manu-
facturing of the company’s products
in the western part of Canada as well
as in the State of Washington. He
will operate from the company’s west-
ern headquarters in Seattle, Wash-
ington.

Fast off-the-shelf delivery anywhere in Canada

For finest quality. .. one-stop service. . .
dependable delivery anywhere in Canada...
order use-proved and guaranteed T/

semiconductors and components from ...

Your Authorized \Jj\{ﬁ} Tl Distributor ”GMIl!(‘;l:mEsayds‘d
i et (rold -Brande

it costs so little !

Canadian Electrical Supply &

i MONTREAL OTTAWA QUEBEC TORONTO
275 Craig St. W. | 838 Somerset St. W, | 128 Rue St. Vallier, O. | 877 Yonge St.
UN 1-2411 CE 2-2696 LA 4-3518 WA 1.5111 ;
' i 1 STARK ELECTRO.IIL SALES COMPANY
l ajar owtamio
a R
For complete details check No. 13 on handy card, page 73 For complete details check No. 58
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tric has built into this intercom telephone.

Through advanced research and technology,

tl this one phone does what 3. or 4 standard
l e phones could never do. It lets you:

at It’s versatility, not magic, that. Northern Elec-

e talk to others in your office by just
tO ll C Il dialing or pushing a button
confer with as many as 6 persons at once
0 f e add another person to an outside call
: e handle outside calls on the same phone

a
 IHVIMEI\D~ vour phone becomes an
INTERGOM

Intercom telephones are another step forward in the science of commu-
nications by Northern Electric, who design and manufacture most of
Canada’s telephones and related equipment.

Northern’s extensive experience, creative engineering and design per-
sonnel and modern manufacturing facilities are at your command.
Branches are strategically located across Canada to serve you.

Northiern Electric

COMFANY LIMITED
SERVES YOU BEST

2060-4

For complete details check No. 42 on handy card, page 73
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TROPICALISED
EARPHONE AND
MICROPHONE
INSETS

For Military and Commercial Communications

13125 Mask Microphone and
Switch with response specially
designed for oxygen mask use.

send today
for these leaflets

AMPLIVOX

13150 Miniature earphone
designed for maximum
speech intelligibility.

Service Approved and NATO Designated

13750 Noise Cancelling
Microphone giving up to
35 dB noise reduction.

Other Products.

Headphones, Headsets and Helmets,
Microphones|and Earphones
Communication Systems,

Ear Defenders,

INDUSTRIAL DIVISION
Wembley, Middlesex
Telegrams & Cables : Amplivox, Wembley

For complete details check No. 2 on handy card, page 73
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ACKNOWLEDGMENTS

In the preparation of this Export
Issue of ELECTRONICS AND COM-
MUNICATIONS, the publishers wish
to acknowledge the co-operation of the
Electronic Industries Association of
Canada in the provision of material
upon which the story — “Canada’s
Electronics Industry” — was based.
This material originally appeared in
“Electronics — A New Way of Life
for Canada”, a presentation to the
Royal Commission on Canada’s Eco-
nomic Prospects.

We further wish to acknowledge the
co-operation of the Department of
Trade and Commerce in providing us
with the names and addresses of Can-
ada’s Trade Commissioners abroad
appearing in the article “Canada’s
Foreign Trade Service Represented In
Many Lands”.

Acknowledgment is also due the
Canadian Section, Institute of Radio
Engineers, for the use of material ap-
pearing in the 1958 Canadian Conven-
tion Record, i.e. “A Simple Design
Technique for High Performance
Transistor AC Amplifiers” by D. G. W.
Mace and R. N. Blunt, p. 50 and “The
Choice of a Universal Logic Element”
by N. L. Carlson, p. 64.

Plan to attend the |.R.E.
Communications
Symposium, Queen
Elizabeth Hotel, Montreal,
November 4 and 5.

HOW TO WIN FRIENDS AND
INFLUENCE PEOPLE

Lesson 1. If you know someone
holding a responsible position in the
electronics field who is not receiving
Electronics & Communications, hand
him the free subscription card on
page 74. He will be indebted to you
for life!

Lesson 2. If the address on the
cover of this magazine is incorrect,
please notify us as soon as possible

Millie Amp says,

We will be indebted to you for life!
“I've seen em all

c k\\
a and Gold Brand

,\ gives you more
for less!”

"Go&l Brsnd

METERS

o
/k_—*)
STARK ELECTRONIC SALES COMPANY

AJAX, ONTARIO

For complete details check No. 59



READY FOR ACTION-ALWAYS!

The Marconi DQ58B is a long haul
line-of-sight relay equipment with a
tuning range of 1700 to 2400 Mcs.

In the design of this new equipment the
Canadian Marconi Company had taken
every precaution to ensure utmost
reliability and easy maintenance so
vitally necessary in such systems as the
large Canadian air defence network.
The reliability and easy maintenance of
the DQ58B now offer the common
carrier and telephone authorities a
medern and proven means for long haul
toll quality telecommunications.

Among the many high quality components
used ate, two Eimac type 3CX100A5
Triodes per set, as quadruple frequency
multipliers.

These triodes are planar premium
quality ceramic type and withstand
extraordinary thermal and physical
shock. They feature long life and
consequently lowest cost per operating
hour of any 2C39 type tube. The long
pulse cathode evaluation test guarantees
electrical uniformity as well as longevity.

The 3CX100AS5 is available in quantity
today for new designs and replacements.
It ic unilaterally inter-changeable in
nearly all cases with the 2C39A and
supersedes the 2C39B. The Canadian
Marconi designers have made the

right choice—have you?

Call or write for full information.

EITEL-McCULLOUGH, INC.

San Carlos California
Canadian Representative : The Warld’s Largest Manufacturer of Transmiiting Tubes
R. D. B. SHEPPARD 2036 Prince Charles Rd., Ottawa 3, Canada 5913-R

For complete details check No. 23 on handy card, page 73
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PAVING BLOCX
\

good name In |
SERVO N e
=

SYNTEMS .
and

COMPONENTS

CARRIAGE

MARSLAND

This precision electro-mechanical-optical computer, used
to display the geographical position of a ship and its
target satellites, 1s a current system design by Marsland.
From a statement of requirement to a design concept, to a
working prototype and to approved production assemblies,
Marsland engineers servo-systems meeting the most rigid
specifications.

Wide experience and comprehensive facilities enable
Marsland to manufacture most of the various system
components.

E.W GEAR BOX RACK GEAR  BRIDGE BASE" ASSEMBLY

A. Transistor Servo Amplifier, Mod. AM-103. Application: Single channel, 400 c.
synchronous positioning servo loop. Up to size 18 Bu. Ord. motor, with
built-in 400 ¢. power supply and feed-back damping control.

B. Transistor Servo Amplifier, Mod. AM-102. Application: Two channels, 400 c.
precision positioning servo loop, (i.e. Resolver). Up to size 18 Bu. Ord. motor,
built-in 400 c. power supply, transfer input network, feed-back damping »
and stick-off voltage controls. ]

C. Transistor Servo Amplifier, Mod. AM-101 (AM-104 + AM-105). Application
High gain, 400 c. synchronous amplifier for highest accuracy velocity
integrating servo-loop, using up to size 18 Bu. Ord. motor/tachometer D
generator. Built-in: power supplies, null voltage suppressor, tachometer d >
generator phasing network, speed adjustment and quadrature rejection
circuit.

D. Transistor Amplifier, (Pre-Amplifier) Mod. AM-104. Class A, all transistor
voltage and low power amplifier combined. Voltage gain between rated
impedances is adjustable between 50 and 150 V. Built-in power supply, 400 c.
(Power Amplifier AM-105 packages in same manner: Class B, all transistor
synchronous power amplifier-application as positioning and integrating
servo amplifier.)

E. Differential, Model M-134. Bodv and Mounting: Similar to size 18 Bu. Ord.
motor. All ball bearings. Application: Servo mechanisms and computors.
Speed ' Torque: symmetrical mechanical differential max. speed of any shaft
4000 r.p.m.; max. torque output 10 oz. inch.

F. Magnetic Clutch, Model M-133. Body and Mounting: Similar to size 18 Bu.
Ord. motor. All ball bearings. Max. speed 4000 r.p.m. Application: Servo
mechanisms and computors. Energizing Power: 24 V.D.g., 3 watts.

Min. Torque: 35 oz. inch.

MARSLAND ENGINEERING LIMITED

M/3 KITCHENER, ONTARIO, CANADA

For complete details check No. 35 on handy card, page 73
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Meetmg or Exceeding MIL R-26C Spemﬁcatlons

ICbann‘terxsﬁlcs ‘V’? and “G”

Vitreous Enamelled g gg e

RESINTORN

For new production designs or exact
replacement in electronic circuit applications

s

Marsland Power Wire Wound Resistors have
C.AM.E.S.A. and A.S.E.S A approval under
MIL-R-26C Specifications in the following styles:-

(a) Axial Terminal ..types RW55 to RW59 inclusive
(b) Tab Terminal ...types RW29 toa RW47 inclusive

P

PR

2 e

Marsland Resistors feature special alloy terminals
tinned for quick, eflicient circuit soldering. The
resistance element is wound with alloy wires
developed to minimize thermal drift. Terminals
are welded or silver brazed. The multi-layer
enamel coating, fired at temperatures above
1200°F effects a complete seal against moisture
or corrosive fumes. Marskind controls production
quality by continuous meticulous testing under
environmental conditions.

MARSLAND PRODUCTS: Electro-mechanical Assemblies
o Precision Gears * Rotary Solenoids * Hermetically
Sealed Relays * Loudspeakers * Tuning Capacitors ¢
Servo Components and Complete Systems * Power
Resistors ¢ Special Armed Services Equipment.

MARSLAND ENGINEERING LIMITED

KITCHENER, ONTARIO, CANADA

For complete details check No. 36 on handy card, page 73
ELECTRONICS AND COMMUNICATIONS, September, 1960 97
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INSTRUMENTATION SALES ENGINEER

required for the Toronto area. An excellent
opportunity for a young, aggressive and ex-

s Q ; erienced sales engineer. For local interview
opportunities £

Radionics Llmited,
8230 Mayrand Street,
Montreal 9, Quebec.

These classified advertisements are published to assist those in the

trade who have articles for sale, positions available, positions desired,  ENGINEERING TECHNICIAN
sales agency openings or business opportunities. Charges are 25c Engineering or technical assistant position
A . ; S sought by young man seeking more
per wor'd or figure, not mcludmg- hgadmg or box number: Mlmmqm challenging work. Seven years’ telecom-
. charge is $5.00 payable on submission. No agency commission paid. munications background, both theoretical
There is absolutely NO CHARGE for “positions desired” advts. ‘;:_‘gap“c“c‘“' Presently employed Montreal
Send all material to the attention of the advertising manager of S, E:: 2?2"‘"““"0"
. m S
ELECTRONICS AND COMMUNICATIONS, 450 Alliance Ave., Toronto 9, 450 Alliance Avenue, Toronto 9, Ontario
Ontario.
e
MI“M Amp says, @
RELAY SALES ENGINEER PURCHASING AGENT I
A major suppller of telephone type, Senior buyer, 33, desires change. Over 12 Whaf are you
electromagnetic relays, requires an ex- o

ears’ experience, mainly in electronics,
perienced sales engineer for the Toronto )l{:xperlencgd also in matZrial control and

area. A professional engineer, with experi- production_control. Presently employed in

ence in the design, manufacture, sales and Southern Ontario, but willing to re-locate.

app}lcatlgn bof telephone utylpe" rcl:«m%/ls,1 1? Box 5044

preferred, but not essentia technica . Al

qualifcations ' and_experlence are’ eaual, g SIgEIrONISS and Communications |

Duties will be to assist the sales force in the 4 ’

application and sale of the products. Reply

in confidence giving a full résumé to
Box 5035

Electronics and Communications
450 Alliance Avenve, Toronto 9, Ontario.

waiting for,

buy Gold Brand”

Gotd Brond

SALESMAN

METERS
required, preferably with experience in
REPRESENTATIVES WANTED electronic components sales, to call pri-
Sales organizations to handle Canadian marily on industrial accounts, mainly in %
manufactured Stedivolt AC line voltage the Montreal area. Basic salary and com-
regulators in Eastern and Western pro- mission. Excellent opportunity for right
vinces of Canada. Must be well-established party. Apply for further details: STARK ELECTRONIC SALES COMPANY
in electronic, electrical and government Desser E-E Lid. AJAX. ONTARIO
circles. Reply giving detalls of history, size, 441 St. Francois Xavier St., Montreal, P.Q.
facilities, coverage and commission expected. Tel: Victor 2-5295-5296 For complete details check No. 61

George Kelk Ltd., S

5 Lesmill Road,

ol e SetH " HOLD LINE VOLTAGE STEADY

WITH

STEDIVOLT

A. C. LINE VOLTAGE
REGULATORS
Stedivolt Line Voltage Regulators
ensure 0.5% regulation accuracy
for line variations up to + 207,
with no wave distortion; no

relays.
Single Phase or Three Phase
2 KVA to 100 KVA
Models for every application

SUPer High_Speed Write for Stedivolt Bulletin

and Price List
Switching Transistors MAOE IN CANADA BY

Type 2N501 SR K e KMEL K
Sprague Type 2N 501 germanium

micro-alloy diffused-base transis- For complete details check No. 34 on handy card, page 73
tors are the fastest mass-produced e e e e o = = =
1

tran.sistors_ availa}ble anywhere! CLIP AND - co M M “ N I cAT | o "
A ] N 72 5t 2z MASTS

any other transistor.

I
1
Please send complete information on for AM-FM Broadcasting :
® the following masts | have checked. HF-VHF-UHF Communications I
i VHF-UHF Television i
:' D SINGLE MASTS D PORTABLE ALUMINUM MASTS ]
for heights up to 300 feet, for heights up to 150 feet. ]
CANADIAN : H MASTS [ 1 VERTICAL RADIATORS ]
MANUFACTURING 1 for heights up to 250 feet. ' for heights up to 300 feet. 1
REPRESENTATIVE 1 We will design and manufacture custom made masts and 1
Micarta Fabricators : towers to suit your specific requirements,
Limited b NAME. o 467
]'_8 Toronfoos:res' : COMPANY........ovvvnrirrirrsnnnans BEATTY BROS.
G ntario I ADDRESS........ccoevrreriienrrirnennee LIMITED
Phone EMpire 8-4251 ] FERGUS. ONT.
For complete details check No. 55 For comptlete details check No. 11 on handy card, page 73
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NEW ... From BELLING & LEE England

PRINTED CIRCUIT GUIDES
for faster PANEL INSERTION

FOR EVERY
P.A. JOB

% MuSIC

% ANNOUNCEMENTS
* PAGING, ETC.

.. COSTS LITTLE ... SAVES A LOT

May be used with any type of connector. The new
Belling & Lee time saving Printed Circuit Guides

feature: There’s a quality R & A speaker to give you

the finest reproduction whatever your require-
ment. Cur quotation will prove you can SAVE.

o Moulded in strong nylon

loaded phenolic material.
e Anti-twist dowels.

e Single hole mounting.

Write For Complete Information Today

Top Quality
ELECTRICAL INSULATION

These Catalogues Free On Regquest

AUDIOPHILE
BELLING & LEE

Write For Camplete Information Teday

Discs and Tapes

Electric Components and
Interference Suppression
Systems

COo0K Frequency Test Records,
fhaf saves you money
DUBILIER Capacitors
FAIRCHILD Arms, Cartridges,
Turntables
FERROGRAPH Industrial Tape Recerders,
Tape Recorders Reprodurers
and Accessories
FICORD Pocket Tape Recorder
GRAMPIAN Microphones ana Stands
HELLERMANN Sleeves, Markers,

color coded

Cable Strapping

f JONES, STROUD Spaghetti Insulated Tubing
Or easy LEAK Servo Amplifiers. Audio
° ° ° Amplifiers and Tuners
'den"ﬁcaflon M.S.S. RECORDING  Recording Tape
PYE Discs

Choose from a complete range of stock sizes RELIANCE CORBTEE  Cables and Insulated Wires

(*2 mm to 15mm) and colours (blaek, green, yellow, REPRODUCERS 'a

red) or made to your specifications. AMPLIFIERS  Loudspeakers

SUGDEN Turntables, Arms and

TESTED TO MEET THE MOST RIGID
REQUIREMENTS

UNGAR (CANADA)

Cartridges

Soldering and De Soldering
Irons and Accessories

Let us recommend and supply samples of VITAVOX  Microphones and
ASTRAFLEX free of charge for your electrical Loudspeakers
insulation problem. ZODIAC  Discs

ASTRAL

ELECTRIC COMPANY LIMITED

44 DANFORTH ROAD SCARBOROUGH, ONTARIO OX. 11131
For complete details check No. 6 on handy card, page 73
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Electronics and Communications

CANADIAN

EXPORT ISSUE

Foreign Exchange Rates

The following nominal quotations may prove useful
in checking prices. Canadian traders should consult
their banks before making any firm commitments.

Conversions into Canadian dollar equivalent and
units of foreign currency per Canadian dollar have been
made at cross rates with sterling or the United States
dollar on the date shown.

Except when buying and selling rates are specified,
the mid rates only are quoted. The buying rate is that
at which the banks purchase exchange from exporters.

The selling rate is that at which banks sell exchange
to importers.

When several rates are indicated, the rate applic-
able depends on the commodity traded. Information on
the rate for any specific commodity may be obtained
from the International Trade Relations Branch, Depart-
ment of Trade and Commerce, Ottawa.

Rates used exclusively in non-merchandise trading
are not included in the table.

For conversion to United States dollar equivalent
multiply by 1.01943294.

| Can, dollar,

. Units per
Country Unit Type of Exchange equivalent | Canadian Notes
| July 4 dollar (See below)
Argentina .. .o Peso Free ... e 01190 84.03 (1)
Austria -.-| Schilling 03777 26.48 |
Australia .....| Pound SO | — . 2.2029 .4539 |
Bahamas ... .| Pound [ E———————— . | 27536 3632
Belgium. Belgian Congo and
Luxembourg Franc | .01968 50.81
Bermuda Pound | 2.7536 .3632
Bolivia Boliviano Free .. ... 00008586 11,646.87
British Guiana .| Dollar | 5737 1.74
British Honduras | Dollar .. [ | 6884 I 145
Brazil . .| Cruzeiro | General Category* 004323 [ 231.33 b *June 21 (2)
Special Category ’ 002123 470.90
Official selling .05184 19.29 (3)
BUITIA oot Kyat e I ' .2064 ‘ 4.84
Ceylon Rupee ..o | woe | 2085 484 i
Chile [ Escudo . Free | 9325 1.07239 (4)
Colombia Peso ... | Certificate 1464 | 6.83 |
Costa RiCA .o, Colon } Official [ 1747 5.72
Controlled free 1475 6.78
Cuba | Peso [ o .9809 1.01947 | tax 2%
Czechoslovakia Koruna .......| ... 1362 7.34
Denmark Krone I .1424 7.02
Dominican Republic : Peso | 9809 1.01947
Ecuador Sucre 06540 17.43
[ 05736 15.29
Egyptian Region. |
United Arab Rep. Pound Official 2.8168 .3550 |
Export account selling | 2.5525 .3918 |
El Salvador — Colon ... ... | ... S .3924 2.55
Fiji Pound ... | e | 2.4807 4031
Finland oo Markka | .003065 326.26
France, Monaco, etc. New Franc | ... .2002 4.99 (5)
French colonies Franc ... .. | 004004 249.75 (6)
French Pacific Franc .01101 90.83 (7
Germany D Mark 2352 4.25
Ghana - Pound ... | ... @ 2.7536 .3632
GI€ECe ..o oo Drachma . e . 03269 30.59
(GUIAT e I o] O —————————— Quetzal 9809 1.01947
Haiti | Gourde 1962 5.10
Honduras Lempira 4905 2.04
Hong Kong Dollar Free* 1706 5.86 *June 24
Official 1721 5.81
Iceland Krona Official 02581 38.74 (8)
India Rupee N SN SU NS S G .2065 4.84
Indonesia Rupiah .| Official 02180 45.87 8)
Iran Rial ... Ty r e erery e 01295 77.22
Iraq e Dinar ... e 2.7466 .3641

*Latest available quotation date.



Country

Ireland
Israel

Italy

Japan
Lebanon
Mexico
Netherlands .
Netherlands Antilles

New Zealand ... Pound ...
Nicaragua ... l Cordoba ... Effective buying
! Official selling
NOrway ...l Krone
Pakistan ..., Rupee ...
Panama ... Balboa g e
Paraguay Guarani | Official
Peru ... | Seol OO
Philippines e | Peso l
Portugal & Colonies Escudo .........| .
Singapore and Malaya Straits Dollar . | ...
Spain and Dependencies Peseta ...
Sweden Krona ...
Switzerland woreerf Frane
Syrian Region,
United Arab Rep. Pound
Thailand Baht ..
Turkey ..., Lira
Union of South Africa . | Pound
United Kingdom Pound
United States Dollar
Uruguay Peso
Venezuela . ....| Bolivar
West Indies Fed. o Dollar ..ol
Pound ] cccocempmeenoce
Yugoslavia ..........mioinneenn Dinar ... Official

*Latest available quotation date.

Notes

Unit

|

Type of Exchange

Settlement rate

1. Argentina: effective Jan. 1, 1959, a single fluctuat-
ing exchange rate was introduced. Exports are
subject to retention taxes of either 10 or 20 per cent
ad valorem under this system.

2. Brazil: exporters receive cruzeiros at official buying
rate of Cr.$18.36 plus (a) an exchange premium
of Cr.$57.64 per U.S. dollar for coffee, cocoa beans
and cake, and castor seeds, and (b) Cr.$81.64 per
U.S. dollar for all other exports except sugar,
cotton and cocoa butter, and a few other products,
export returns from which may be sold on the
free exchange market.

For imports of wheat, newsprint and petroleum,
the effective rate of exchange is the official selling
rate of Cr.$18.92 per U.S. dollar plus a surcharge
of Cr.$81.08 per U.S. dollar.

Chile: free rate applies to exports and imports.
Chilean importers must make prior deposits in
amounts ranging from 5 to 1,500 per cent, depend-
ing on product, prior to shipment of goods. Begin-

ELECTRONICS AND COMMUNICATIONS, September, 1960
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10.

11

12.

Can. dollar] Units per
equivalent Canadian Notes
| July 4 dollar (See below)
. | B
| 27536 3632
5450 i 1.83
.001581 632.51
| 002725 ' 366.97
.3081 3.24
07848 12.74
2602 3.84
- .5243 1.91
..... 2.7536 | .3632
.1486 6.73
11391 7.19 !
.1375 7.27
.2065 ( 4.84
.9809 1.01947 {
.008040 124.38
..... 03574 | 27.98
.4905 2.04
03423 29.21 (9)
.3213 | 3.11
01635 | 61.16
1902 5.26
.2272 4.40
2740 3.65
04635 21.57 (8)
1090 9.17 (8)
2.7536 .3632
2.7536 .3632
.9809375 1.01943294
08608 11.62 (10)
.2928 3.41
5737 1.74 (11)
2.7536 .3632 (12)
003269 305.90 (8)
,,,,,,,,, .001552 644.28

ning January 1, 1960, one escudo equals 1,000 pesos.
France: territory includes Algeria, Tunisia, Guiana,
Guadeloupe, Martinique. The new heavy franc
(worth 100 old francs) became effective on Jan. 1,
1960. In Tunisia the rate of the franc is reduced
by 20 per cent on most foreign exchange trans-
actions.

Equatorial Africa, West Africa, Cameroons, Togo-
land, Somaliland, Madagascar, Reunion, St. Pierre
and Miquelon.

New Caledonia, New Hebrides, Oceania.
Additional rates are in effect.

Portugal: approximately same rate for Portuguese
territories in Africa.

A new exchange system was introduced in Decem-
ber 1959 under which exchange transactions take
place at free market rates.

Barbados, Trinidad, Tobago, Leeward and Wind-
ward Islands.

Jamaica.
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editorial

Markets abroad for Canadian products

At no time in Canada’s industrial history has the need been greater to find new
markets for Canadian manufactured goods than at the present. This is
particularly true of the Canadian electronics industry.

The postwar domestic demand for both consumer type products and industrial
equipment has long ago been satisfied, at least to a point well within the capacity of
the Canadian manufacturing ability to meet Canadian requirements. In addition
the increasing dependence on U.S. manufactured defense equipment for the
Canadian Armed Services has contributed greatly of late to a slackening of
activity in many Canadian industries.

While there is plenty of blue sky ahead for secondary industry in Canada, it is only
common sense that management should be ever on the alert for those opportunities
that will permit expansion of markets and it would seem to us that there is

a need for a greater appreciation on the part of management with respect

to the possibility of building up our export markets.

True, there are Canadian industries to which the export of products is nothing
new, but they would seem to be in the minority and comprised largely of
manufacturers of heavy industrial equipment. For the most part those engaged

in secondary Canadian industry would appear to suffer from an inferiority complex.
Their businesses have been established with a view to supplying domestic demands
and the thought of winning foreign export markets in competition with such
countries as the United Kingdom, the United States and other exporting giants of
the world seems to overwhelm them and crush any seed of aspiration they

may ever have entertained in this direction.

That Canadian companies can compete successfully in the export markets of the
world has been amply demonstrated in recent months by more than a few Canadian
electronic firms. Forced to the wall by local conditions, they have sought outlets

for their products abroad and to their surprise have discovered the fact that foreign
buyers hold the products of Canada in high esteem. What has been missing in the
past has been a serious attempt on the part of Canadians to sell their goods abroad.

Apart from the esteem with which Canadian goods are regarded abroad there are
economic and other factors why foreign buyers may elect to do business with
Canadian concerns. Commonwealth preferential tariffs, early delivery ability, and
the willingness of Canadian manufacturers to build to special specification
requirements, are but a few.

It is on behalf of the Canadian electrenics industry that Electronics and
Communications has published this Export Issue. Thousands of copies of this issue
will be circulated to potential buyers abroad from a list selected and compiled for

us by the Foreign Trade Service of the Department of Trade and Commerce. It

is our hope that this issue will contribute to a further appreciation of the
capabilities of the Canadian electronics industry and the unquestionable quality

of its products in the more than twenty countries in which this issue will be circulated.

EDITOR
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Solve your telecommunications problems
with this range ot

MARCONI
EQUIPMENTS

DQ 48 SERIES Medium Haul 132 Channel
750-960 Mc/s and 1,700 - 2,000 Mc/s
FM Microwave Equipment.

The equipment provides high quality performance over medium
distances with full drop and insert facilities at all repeaters. Features
are high reliability at lowest cost and utilization of standard com-
ponents for maximum systems economy.

Duplicated equipments are available with twin path, hot or cold
standby operation and completely automatic changeover facilities.

A compact, built-in fault alarm system capable of reporting up to
5 functions from 10 stations, or equivalent. is available.

DQ S8 SERIES Long Haul Multichannel
1,700 - 2,300 Mc/s FM Microwave and
Television Equipment.

This series of very high quality equipments is designed for long
distance relay applications. Versions of the equipment are available
for medium and high capacity multichannel systems and television
relay systems. Channel drop and insert facilities are available.

Rack or cabinet mounted equipment is fully front access for easy
maintenance and can be supplied for hot or cold standby. twin path
or multiple path operation. Each system is complete with automatic
changeover or switching facilities. Systems can be engineered to
provide propagation reliabilities in excess of 99.99%, and equipments
have been proved in service to give highly reliable trouble-iree per-
formance.

NEW DQ 78 SERIES

Economical, Expandable
5,900 - 8,200 Mc/s FM Microwave Equipment.

Designed and manufactured in Canada to fill the requirements
of common carriers as well as the needs of the users such as telephone
companies, power companies and pipe line companies, for whom
large channel capacity equipment means uncconomical operation,
wasted facilities and extra costs.

Full drop and insert facilities are provided at all stations. A single
terminal equipment rack can be supplicd complete with up to 12
transistorized telephone channel units in position ready to install
with @ minimum of labour and in the shortest possible time.

Hot standby and twin path equipments with automatic controls are
available.

An initizl installation of the very economical narrowband equipment
can easily be converted to a wider band equipment at a later date,
as system loading increases. by simply changing [F and baseband
panels. The narrowband panels can then be used on low capacity
extensions from the main system.

For further information write or call:
Canada’s Largest Electronic Specialists

[€H#4C] cANADIAN MARCONI COMPANY

Telecommunications Department, Tpl
970 McEACHRAN AVENUE
MONTREAL 8, CANADA
TEL.: CRescent 6-3627

743-\
For complete details check No. 16 on handy card, page 73



for Tachometry and Slow-Motion Analysis of Machines and Electromechanical Devices

Intense, white light — 70 times brighter than previous model
(4.2 million candlepower on low-speed range).

Short-duration light flash (1 to 6 ysec) “‘freezes’ motion ..
practically ehminates blur . . . lets you clearly see details
that are invisible with other commercial stroboscopes.

Long-throw beam reaches into machine innards — made
possible by basic new flash tube developed exclusively for
this instrument.

Measures speeds directly with +1% accuracy up to 25,000
rpm . . . useful to at least 250,000 rpm.

Type 1531-A STROBOTAC $260.

Unique carrying case provides full enclosure for protectian
against damage and doubles as an adjustable stand for
convenient bench use.

Pivoting lamp rotates 360° rorizontally and 180° vertically.

One simplified dial and range control adjusts rate of flash —
eliminates errors accidentally caused by reading wrong scale.

Write for complete information.

GENERAL RADIO COMPANY

WEST CONCORD, MASSACHUSETTS « TORONTO, CANADA




