Collins UHF airborne fransceiver see cover story page 5
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LITTON ALLINERTIAL
AUTOMATIC NAVIGATOR

INSTALLED IN AN OPERATIONAL FIGHTER

NEW PROOF OF LITTON'S CONTINUING CONTRIBUTIONS TO THE DEVELOPMENT OF
INERTIAL NAVIGATION IS FURNISHED BY THE LN-3-2B AUTOMATIC NAVIGATOR THAT
IS NOW BEING INSTALLED IN CANADA'S CF-104 FIGHTER.

Three - hundred - and - sixty - degree
freedom of aircraft mancuver on
every axis is made possible by four-
aimbal isolation of the Litton stable
platform that keeps the system’s
accelerometers aligned in mertial
space. Voltage signals from the ac-
celerometers are transmitted to @
computer where they are integrated
to compute vehicle position com-
ponents.

In addition, an adapter unit pro-
vides 27 outputs of pitch, roll and
heading angles and ground speed to
other equipment in the aircraft such
as bombing computer and autopilot.

In flight, tight servo loops hold all
sensitive clements of the stable
platform at null regardless of ac-
celeration. Any relative motion be-
tween the gyre case, which is fixed
to the platform, and the floated
ayro rotor, which is fixed in space,
is sensed and corrected to keep the
platform including accelerometers
oriented to vertical and north. Any
acceleration along an axis produces
an accelerometer  torquer current
which is proportional to the applied
acceleration. This torquer current
holds the accelerometer at null. and
the same signal is transmitted to
the navigation computer,

Litton Systems (Canada) Ltd. is

plaving an increasingly vital role in

Canada’s CF-104 program. At its

Rexdale  facility  the  company s

undertaking:

e The manufacture of electronic
sub-systems for the 1N-3.

e The final test and calibration of
the complete LN-3 svstem.

e The design and manufacture of
around support and other special
purpose electronic  test  equip-
ment.

e The training of R.C.AF. and in-
dustry personnel.

o Alter-sales service inclading

provision of spares and field
representation.
e \aintenance repairand overhaul.

EXAMINING LN-3 STABLE PLATFORM URDER TEST AT LITTON'S WOODLAND HILLS,
CALIF. FACILITY ARE L-R: YIC SYMONDS, LITTON-CANADA; P. LUTH, LITTON-CALIF;
0. BELYEA, DDP.

These prograins are being carried
forweard by enginecrs and {techni-
cians specializing in inertial naviga-
tion and related techniques.

If you have experience in fire con-
trol, analog, serco or ayro systems
this may be your opportunity to
aain further knowledge in this con-
tinuously expanding field in Canada
with one of the world's leaders in
inertial navigation systems. Oppor-
tunities also exist for field service
representatives. To apply, write 1o
Personnel Manager, Litton Systems
(Canada) Limited. 123 Rexdale
Blud., Rexdale, Ontario.

LITTON SYSTEMS
(CANADA) LIMITED

Rexdale, Ontario

DIVISION OF LITTON INDUSTRIES
BEVERLY HILLS, CALIFORNIA

For complete details check Neo. 43 on handy card, page 91



MARCONI TUBES OFFER EXTRAS THAT COUNT

Extras above and beyond the call of business — personal, helpful service . . . a sincere interest
in your problems . . . speedy delivery when you’re in a jam. These are the extra benefits you get
when you specify Marconi Radiotrons. As well, you get the famous Marconi quality — rigid
manufacturing standards . . . finest components . . . expert craftsmanship . . . careful testing.
. When next you order, remember the extras that count. Insist on Marconi Tubes.

ELECTRONIC TUBE AND COMPONENT DIVISION

cANADIAN Marconi COMPANY
1830 BAYVIEW AVENUE, TORONTO 17, ONTARIO

Branches: Vancouver e Winnipeg e Montreal e Halifax

For complete detaills check No. 15 on handy card, page 9
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- TO PLUMB NEW DEPTHS -

IN SOU ND Northern Eledtrlc Research and Development Laboratories built a floating
anechoic chamber. Although the appearance of this room is weird, its purpose is perfection;
for here, there are no echoes, reflectipns or vibrations to distort the accuracy measurements of
sound waves. M Wedges of Fiberglas, five feet long, project towards the middle of the room from
all six surfaces, so that the equipment under test is completely surrounded by a mass of sound
absorbent material. B This anechoic lchamber is being used to test microphones, speakers, tele-
phone transmitters and receivers, inter]com systems and other communications equipment. @ The
chamber is an important new asset, byt it represents just a fraction of the total facilities and per-
sonnel dedicated to the quest for progress in communications at the Research and Development
Laboratories of Northern Electric Company Limited.

B RESEARCH|AND DEVELOPMENT LABORATORIES

Northern Eecfric

COMPANY LIMITED

SERVES YOU BEST

. 6660.26 ,
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This pattern of precision gears
forms part of the mechanical
tuning drive of the AN/ARC-552
UHF airborne transceiver. It is
manufactured by Collins Radio
Co. of Canada Ltd. for use by the
RCAF, NATO and other air
The drive permits the



HAMMOND Epoxy — Protected Transformers

1. Epoxy Filled, Metal Cased, Hermetically Sealed Power Transformer. Primary 115 v, 50-60 cycles. Secondary
71 6.5 v.,, 0.45 amp. Secondary #2 6.5 v., 9.5 amp.

2. Epoxy Encapsulated, High Voltage Filament Transformer. Primary 117 v., 50-63 c.p.s. Secondary 36 v.,
0.5 amp. {18,000 volts R.M.S. Test).

3. Encopsulated 3 Phase 400 c.p.s. 675 va., 6 Phase Rectifier Transformer.
4. Cast Epoxy Toroid Transformer for transistorized power supply.

5. Epoxy Encapsulated, Low Capacity High Voltage Pulse Transformer. Primary 10 chms, 20 . . . Sec., 10 kv.
peak working. Secondary 75 ohms.

6. Epoxy Encapsulated Isolating Transformer. Primary 115 v., 380 to 420 cycles. Secondary 115 v.,, 0.15 amp.

7. Cosl Epoxy Sub-miniature Transformer. Primary 20,000 ohms. Secondary 5,000 ohms.

i

.
-
NI Uy ver

Rl Py D@m%m b

Hammond Cast, Potted and Epoxy Encapsulated Transformers utilize a
Hammond developed, modified epoxy resin with “vacuum cycle” apoli-
cation. In impregnating the transformer original insulation is improved and
efficiency increased.

Hammond Epoxy-Protected Transformers have exceptional resistance EPOXY INSUL ATE D
to moisture, contaminants, temperature variation and physical shock. They TRANSFORMERS

should be considered wherever lightweight and high performance are

R d 9 3 & da's leading jobb tock
essential, and as a possible alternative to hermetically sealed construction. Canaegtéfieciing Mhkefuiag
Hammond Transformers.

HAMMOND MANUFACTURING COMPANY LIMITED e« GUELPH, ONTARIO, CANADA

For complete details check No. 31 on handy card, page 91
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TMD-914 and TMD-916 - AT
DIFFUSED SILICON MICRODIODES

ACTUAL SIZE MICRO-EQUIVALENTS of the

IN914 and 1N916

Duplicating the specifications of the popular 1IN914 and IN916,
these microminiature very fast switching silicon diodes offer fow
capacitance and are designed for use in extremely high speed tran-
sistorized computer circuitry. Their durable construction in an all-
glass package features TRUE hermetic sealing and a unit capable of
providing long-term reliability under extreme environmental condi-
tions.

Recovery time: 0.004 micro-second.
SPECIFICATIONS AT 25°C

TMD-914 TMD-916

Maximum Forward Voltage at 10mA 1 Volt 1 Volt
Maximum Inverse Current at 20V 025 uA .025.A
Minimum inverse Voitage at 100uA 100 Volts 100 Volts
Maximum Capacitance at 0 Volts 4 puF 2 uuf

For further information, write for Bulletin PB-71C.

6.3 VOLT CERTIFIED
SILICON VOLTAGE REFERENCES

Now, for the first time in the industry, silicon voltage references

that have exhibited voltage stabilities as low as #.002% for 1000

hours are being CERTIFIED and offered by Transitron. These

significant features are associated with each unit:

« Actual readings recorded periodically over 1000 hours included
with each certification document.

« Serialization of units for convenient reference to their production
and life test histories at Transitron.

Manufacturers of missiles and precision instruments who require

a stable voltage reference of small size and weight may look to

Transitron for these references which are certified at point of pur-

chase.
Temperature
Certified® Voltage Range Stability Maximum
Voltage at Iz = 7.5mA Maximum Dynamic
Type Stability at 25°C Voltage Resistance
(%) (Volts) Change  atlz =75mA
(+25°C to at 25°C
-+4100°C) at (Dhms)
12=17.5mA
Min. Max. (Volts)
IN3501  +0.01 6.2 6.5 =(.006 12
IN3502  +0.01 6.2 6.5 +0.003 12
ACTUAL SIZE IN3503  +0.005 6.2 6.5 =0.006 12
IN3504  +-0.002 6.2 6.5 =+(0.006 12

*Voltage References certified for voltage stability observed during 1000
hours operation.
For turther information, write for Bulletin TE-1352F-1,

SEE US AT CANADIAN IRE — BOOTH 134

“Trangi

tron

ELECTRONIC CORP. OF CANADA, LTD.

1229 The Queensway, Toronto 18, Ont. « CLifford 9-5461

SALES OFFICES IN PRINCIPAL CITIES THROUGHOUT THE U.S.A. AND EUROPE . CABLE ADDRESS: TRELCO

For quantities 1-999 call your nearest Transitron Industrial Distributor.

~




MODEL SMG-57
Sweep Marker
Generator Continu-
ous coverage from
3 to 260 MC. Com-
plete with 4.5 MC

, crystal. Calibrated
«to 1% accuracy.
Vernier dials.

> HlGH in acéufdt
HIGH in quality

MODEL 12-22
Dynamic Mutual Conduct-
ance Tybe Tester. Versa-
tile Portable; Tests both
European and American

Tubes for Shorts, Leakage MODEL OSK-1

and Quality. Self-Clean- 5 Oscilloscope Kit. 5
ing Lever Switches. C.R.T., Push-Pull Hori-
Kit $149.50 MODEL MK-3 MODEL VMK-2 zontal and Vertical
Wired $199.50 Multi-Range Multimeter. Vacuum Tube Voltmeter. 6'‘ Full Amplifiers.

20,000 Ohms/Volt, View Meter, Input Impedance Kit $59.95

Molded Case, 10.5 Megacycles. Proven Printed Wired $99.50

Unbreakable Meter Circuit.
Front. Kit $44.95
Wired $39.95 Wired $59.70
| ,"\\
I ‘ |
}
l ~
J ° &
4 ) gﬁ » & ‘
| MODEL VMK-1
MODEL 9-99 MODEL CRT-38 MODEL 1001 Vacuum Tyke
Tube Tester Picture Tube Tester MODEL TM.7 Multi-Range YOM Voltmeter MODEL MK.2
Kit $69.95 & Rejuvenator Pocket Multimeter Kit $39.50 Kit $39.20 VOM Pocket Meter
Wired $99.95 Wired $44.95 Wired $29.95 Wired $49.95 Wired $53.95 Wired $14.95
~ V
—
Y i 2
B ¢ ¥ [
» % 0 i MODEL RFG.2
“' 23 o] MODEL SWG-58 Signal Generator
= MODEL MK-1 Sweep Generator Kit  $54.95
Multi-Range MODEL RFG-3 Wired $97.95 Wired $67.85
MODEL MT-6D Multimeter MODEL PD-3 Signal Generator MODEL MHG-48 MODEL LSG-10
Pocket Meter Kit $39.50 Pocket Meter ‘ Kit $29.95 Marker Generator Signal Generator
Wired $24.95 Wired $47.50 l Wired $13.95 Wired $39.95 Wired $87.95 Wired $39.95
i 1
& m 1 Stark Electronic Sales Company
; Ajax, On¢,
A 4 u Please send me illustrated catalogues.
Name
MODEL 5A2M MODEL KE-5 . )
AC-DC Radio Audio Level Indicator | Business Address
- g ; Wired $6.95
! $23.90 with Cabinet | ired § Town or City Prov.
MODEL BJ.1 MODEL TR-60 MODEL 5A.3 MODEL KED , X
Condenser Analyzer Transistor Checker AC Radio Kit Stereo Level Indicator STARK E.I:ECTRONIC INSTRUMENTS LIMITED
Wired $34.95 Wired $34.95 | Kit $26.75 Wired $12.95 AJAX, ONT.
|

For ecomplete details check No. 62 on handy card, page 91



CHARACTERISTICS THAT DETERMINE
RELAY SELECTION

NO. 11

Class V—up to 100 operations per second.

where extra high speed and long life
are both important

Helpful selection data
Class V Series

LIFE EXPECTANCY
More than 1 billion operations, without change,
maintenance or adjustment

OPERATING SPEED
Up to 100 operations per second

OPERATE TIME

Approx. 3 milliseconds

CONTACT LOAD RATING
Will switch 250 volt-ampere loads with
max. of 5 amps, 500 volts

TEMPERATURE RANGE
Minimum — 30°C (freezing point of mercury).
Maximum 107°C tternal
(melting poinf of pofting material).

VIBRATION
10 G, 10-500 c.p.s. (no mechanical damage).

The new Class V Relay by Auto-
matic Electric, is designed to
meet the exacting requirements
of data processing equipment,
automatic control devices, and
high-speed keying circuits. A
mercury-wetted-contact relay,
it canmake 100 transfersasecond,
with an operate time of 3 milli-
seconds and no trace of contact
bounce. Effective life is more than
1 billion operations.

Because of its unique construc-
tion, the new Class V requires no
maintenance whatsoever. Con-
tact and armature assemblies are

hermetically sealed in a glass
capsule with a high pressure hy-
drogen atmosphere, and mercury
wetting renews the contacts con-
tinuously, eliminating both wear
and welding problems. The relay
is wax-potted and enclosed in a
rugged steel cover. With its
standard octal plug it can be in-
stalled in seconds.

If you would like further details,
call or write Automatic Electric
Sales (Canada) Limited, 185
Bartley Drive, Toronto, Ontario.
Branches across Canada.

AUTOMATIC ELECTRIC

Subsidiary of

GENERAL TELEPHONE & FLECTRONICS @

AN ORGANIZATION SERVIMNG CANADIAN INDUSTRIES WITH COMMUNICATION AND CONTROL SYSTEMS

VISIT US AT BOOTH 563 AT THE IRE SHOW.
For complete details check No. 9 en handy card, page 91
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PHILIP

preferred quality range
ALLOY DIFFUSED for 100 kcs. to 250 Mcs. at

TRANSISTORS = mass production prices!

In the two years since their introduction into Canada by Philips
alloy diffused transistors have earned broad and enthusiastic
acceptance by Canadian equipment manufacturers. Through

strict control of important device parameters, the alloy diffusion

process produces the advantages of high input impedance, high
output impedance, very low feedback capacitance and low
noise, resulting in high overall gain without neutralizing, and

narrow spread in transistor performance.

NOW PHILIPS OFFERS A PREFERRED RANGE OF ALLOY DIFFUSED
TRANSISTORS FOR ALL APPLICATIONS FROM 100 kcs. TO 250 Mcs.!

These were the forerunners:

THE PHILIPS ALLOY Type Vee. le Dissipation 1:Bo Noise Factor Power Gain Application
DlFFUSED TEcHNIouE- AF114 20V 10mA 80mW 1.2pA 8db at 100Mc 14db at 100Mc R.F.Amplifier
) for use at
The Alloy Diffused Tran.sistor is built up on a ~conversionjgain 100Mc.
wafer of Eitype sermanium, To Recrease the AFIIS 20V 10mA 80mW 12pA  3db at 10Mc 23db* at 20Mc  R.F.Amplifier
resistance between the emitter and basc pellets up to 27Mc
and therefore the base resistance, a pre-diffusion and converter
process is used which gives a controlled depth up to 100Mc.
of N-type material on the surface of the wafer. AF116 20V 10mA 80mW 1.2pA 3db at 10.7 Mc 25db at 10.7 Mc  R.F.Amplifier
Two metal pellets, B for the base, and E for the up to 16Mc
cmitter are placed together on one side of the and 10-7MC
wafer. Pellet B contains only N-type impurities, I.F.Amplifier
while pellet E contains both N and P types. AF117 20V 10mA 80mwW 1.2pA 1.5db at 1Mc 42db at .45Mc R.F. and L.F.
When this assembly is heated to an appro- Amplifierand
priate temperature in a gaseous atmosphere, cBorn;:;::tesrtm
germanium dissolves into the metal pellets until These new transistors are now available: ret?ewees.
[ f . ies i s
e EI R e e alee t AFl02 25V loma 80mW 20A §db at 200Mc 13D at 200Mc  LF Amplifer
beyond the depth of the pre-diffused layer. OMc. i’
The P-type impurities in pellet E diffuse very i i — i
slowly and penetrate only a negligible distance AR 3apA (ﬁ,:t)hzggf,'.'ﬁg Suh hi=175Me Goe 134pF. x)zstle‘rm\;ideo
into the wafer. The N-type impurities in both Amplifier.
pellets B and E have a high rate of diffusion and 6db Maximum
penctrate further into the wafer to form an AFZ11 12V 10mA 80mW 4pA at 100Mc 10db at 100Mc Low noise
N-type layer. %r-%’g&'g‘e’
Basic campanents of Allay Diffused These alloy diffused types for special professional applications are now be-

transistar befare heating 9 ilabl
N-type prediffused layer GOLAUE) ULt =3

ASZ21 Ultra high speed switching transistor. Average total switching time 0.13 u Sec.

Peilet with N Pellet with N-type ASZ23  Specially manufactured avalance transistor for very high speed pulse work. Typical
and P-type impurities ta farm autput pulse of 1 m u sec.

impurities ta farm ahmic cantact with

emitter and base N-layer base ATZ10  P-N-P-N Switch. Suitable for ring counters up to 30kc or as a speech contact in telephone

exchanges.

AUY10 High frequency, high power alloy diffused transistor. Vg 75, le 750 mA and minimum
I cut-off frequency 60Mc. For use as R.F. power amplifier or as a high speed core driver.

e % For more detailed inforination and application data, write
N 7 2 772l i il R

PHILIPS
Callectar material P-type germanium ‘a
"

PHILIPS ELECTRONICS INDUSTRIES LTD.
Tube, Semiconductor and Component Dept.
6104 116 VANDERHOOF AVE. « TORONTO 17 « CANADA

For complete details check No. 52 on handy card, page 91




Polaroid - Land camera by submitting

C anadian
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B cara newsletter

by P. C. Poulter

Committee Activities

The Broadcast Committee met in July to consider drafts of three
specifications, RSS-150, RSS-151 and RSS-156. In dealing with RSS-150,
“Auxiliary equipment for use with AM Broadcast Transmitters in the
535-1605 Kc/s band”, the Committee indicated that the Planning Board’s
interest in this specification is probably limited to frequency monitors,
modulation monitors, phase monitors and remote metering devices.
The most significant aspect of the work of this Committee was the
expeditious handling of the standards which resulted in the early
authorization of stereophonic broadcasting in Canada. (See announce-
ment in “Briefing the Industry’)

Meeting in Montreal in July the Maritime Committee considered
and completed a lengthy agenda including a number of recommended
changes to RSS-160 and RSS-117. Consideration of RSS-104 is held
over for a meeting scheduled in early September.

The Special Committee on General Services Band Radio met in
Toronto on August 9, to complete its final recommendations on RSS-136.
Meeting the following day, the Executive Committee considered the
final recommendations and suggested two minor changes. If the
Committee agrees to the changes, the recommendations could be in
the hands of the Official Board for voting before the end of August.
This would enable the recommendations to be in the hands of the
Department of Transport before the end of September.

New Drafts Issved

RSS-139 sets forth the minimum standards required for type —
approval of Land and Mobile Stations FM or PM Radiotelephone Trans-
mitters and Receivers operating in the 30-50 megacycles band with
20 kilocycles channel separation. The draft specification has been
referred to the Land Fixed and Mobile Committee for consideration.

The Department of Transport has requested comments from the
Planning Board regarding Radio Standards Procedure 104. This is the
procedure for Having Type- Approval Tests of radio equipment
performed at the Radio Regulations Engineering Laboratory, in Ottawa.
The format has been revised to conformi with other departmental
Procedures and Specifications. Sponsor organizations and Committee
Chairmen have been invited to submit comments or suggestions to
the Planning Board for transmittal to the Department by early
September.

Representatives Named by NCATA

E. R. Jarmain, London TV Cable Service Limited, has been named
by the National Community Antenna Television Association as main
representative to the Canadian Radio Technical Planning Board with
H. R. Young, Peterborough Television Transmission Company Limited
as alternate. Mr. Jarmain’s address is 13 King Street, London, Ontario.
Mr. Young's address is 636 Bolivar Street, Peterborough, Ontario.

Douglas Randall Ltd. offers prizes at IRE

Visitors to Douglas Randall’s Booths
(Nos. 442, 444 & 446) can win a
prize awards for their authors.

ELECTRONICS AND COMMUNICATIONS. September, 1961

ideas for digital logic using standard
modules. Best two schemes will win
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But the reasons why so many major names
have chosen to associate with us are likely
to be the same reasons you should also.
After all, we are the leading electronic
supply house in Canada—we do offer in-
stock, in-quantity merchandise at guaran-
teed factory prices—we do make quite a
point of quick service. If those aren't
enough reasons, we can give you more.
Try us anytime.

L3

Alpha Aracon
radio company limited
Industrial Sales Division

355 Wilson Ave., Toronto
ME 5-618] Direct Order RU 9-4353

Telex subscribers call 02-2647

PARDON US FOR NAME-DROPPING

For complete details check No, 3
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©~ IBM. 1620 pesk Size Engineering Computer
In operation

at the IRE Conference
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An outstanding low-cost engineering and scientific computer
with small system convenience—large system features

This solid state computer was designed for scientific research, engineering and management science
computations. Complex computations can be performed on a continuous or production basis.

The IBM 1620 is powerful and fast (solves a set of ten simultaneous equations in 20 seconds).
It is easy to use and does not require air conditioning, so installation and operating costs
are kept at a minimum.

A wide variety of programs is available, including both FORTRAN, designed especially
for engineering and research calculations, and GOTRAN, the more simplified computer
language. Demonstrations at the IRE Conference will include applications for many phases
of industry and science.

Delegates are invited to visit the IBM Booths to see
the 1620 in operation and to discuss the application
of the IBM 1620 to their own engineering problems. *
balanced data processing
INTERNATIONAL BUSINESS MACHINES COMPANY LIMITED
Don Mills (Toronto), Ontario Branches in principal cities A

*Trade Mark

For complete details check No. 38 on handy card, page 91
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NEW COLLINS $SB MOBILE RADIO

Collins 32MS-1A Single Sideband Transceiver delivers mobile communication depend-
ability you can count on. This versatile unit is at home on land in jeep, truck, car and
as a fixed station at your headquarters . . . or in marine or aircraft installations. B By
adopting the 32MS-1A as basic equipment for your network, you eliminate the need
to stock more than one set of spare parts. Maintenance and training problems are re-
duced, too. M The 32MS-1A system provides your operator with a choice of either SSB
or compatible AM operaticn on any of the four preset frequencies in the 1.6-15.0 mc
range. And . . . all functions, including channel selection, are controlled by pushbuttons
for ease of operation even by your unskilled personnel. B A power output of 100 watts
PEF (50 watts AM) can be obtained from plug-in power supplies of either 12 v dec, 28 v de¢
or 115-230 v ac, 50-400 cps single phase power sources.
M Get complete details about the 32MS-1A from your
authorized Collins dealer, or write Collins Radio Company
of Canada, Ltd., 11 Bermondsey Road, Toronto 16, Ontario.

VN
=COLLINS =

€ 00eo0e



the industry’s business
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Prime Minister opens Alaska Hwy. communications system

Attending the recent opeming of the mew microwave commumications system
along the Alaska Highway were from the left: J. D. Houlding. Pre<ident. RCA
Victor Company Ltd., Prime Minister Diefenbuker, Erik Nielsen. M.P. Yukon

Territory, and J. R. White,
Telecommunicatians.

The world’s most advanced micro-
wave communications system was
offieially placed into operation in
Western Canada July 22, by the Right
Honorable John Diefenbaker, Prime
Minister of Canada.

Built by RCA Victor Company, Ltd.
under prime contract to Canadian
National Railways, the $25 million
system provides greatly improved
telephone and telegraph facilities
along the Alaska Highway stretching
1,300 miles from Grand Prairie in
northwestern Alberta to Mount Dave
on the Yukon-Alaska border.

This communications triumph initi-
ally will be able to provide up to 600
telephone voice channels — their per-

General

Manager, Canadian National

formance substantially exceeding the
recognized standards for such com-
munications systems according to John
D. Houlding, president of RCA Victor
Company, Ltd.

With relatively minor changes addi-
tional microwave channels can be
added to the system, as each one is
capable of carrying 600 voice channels
or, alternatively, television programs,
Mr. Houlding noted.

Mr. Houlding paid tribute to the
Canadian engineers of Canadian Na-
tional and RCA Victor for having
completed the prcject within the um-
precedented period of 21 months
under conditions that would have re-
quired three to four years normally.

The RCA Victor MM-600 equipment
used in this microwave system is the
result of many years of research and
development in the field of radio relay
equipment and systems in Montreal.

The new system basically consists
of 42 microwave stations, located at
approximately 30 mile intervals ad-
jacent to, or within distances of up
to 15 miles from the Alaska Highway.

These stations consist of building,
towers, power plants, access roads,
aerial-tramways, and all electronic
equipment, and are designed for com-
pletely automatic, unattended opera-
tion.

A special feature of this new facil-
ity is an unattended supervisory main-
tenance communications system. Every
station in each of the five major sec-
tions of the system is interconnected
by a party line voice channel.

NORTHWEST

PR A

TERRITORIES

BRITISH
COLUMBIA

Map showing route of new telegraph
and telephone facilities along the
1,300-mile Alaska Highway.

Pat on the back for

Litton (Canada)

D. A. Golden, deputy minister of
Defense Production and Air Vice
Marshall A. C. Annis, Air Officer Com-
manding. AMCHQ, visited the Rexdale
plant of L#ton Systems (Canada) Lim-
ited. They complimented the manage-
ment and staff for their accomplish-
ment in “ahead of schedule” deliveries
of two Canadian LN-3 Inertial Naviga-
tion Systems for the RCAF’s CF-104
supersonic fighter.

Here seen greeting the wvisiting digni-
taries is J. M. Bridgman, vice-president
and general manager of Litton Sys-
tems (Canada) Limited. Frem left to
right, Mr. Bridgman, Air Vice Marshal
Annis, Dr. W. Jacobi, mice-president
of Litton Systems Inc., and Mr. Golden.

Continued an page 24
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unretouched photograpn taken at 250 microseconds, in nur Waterloo, Ontaric plant

...even the water's WETTER!

ACTUAL SIZE

GENERAL INSTRUMENT knows that semicon- of fifteen megohm-centimeters, or an impurity level

ductor reliability largely depends upon the standards of two parts per hundred million! During rinsing
of purity that are maintained during manufacture. cycles, for example, every component is so cleansed
Super clean environment is an essential; but even the —every microscopic crevice so sterilized—that the
water used in chemical processing of eomponents finished product is cleaner than a surgeon’s scalpel.
and junctions before they are hermetically sealed is Why such perfection?. .. because these techniques
rendered so pure at GENERAL INSTRUMENT assure GENERAL INSTRUMENT customers the
that there is literally nothing left but concentrated use of the most uniform, reliable semiconductors
“wetness”! For the “purist” this means a resistivity available today.

GENERAL INSTRUMENT SEMICONDUCTOR | ceuuauum — siicon — seenium

DIVISIOM OF GENERAL INSTRUMENT THRERISIONS, « OIUDES o RECTIFIERS
F. W. SICKLES OF CANADA LIMITED ZENERS” « THERMOELECTRICS
CANADA 151 Weber Street South. Waterloo, Ontarlo SEMICONDUCTOR CIRCUIT MODULES

Visit us at the IRE Canadian Electronics Conference — Booth 459

Far complete details check No. 29 on handy caed, page 91
ELECTRONICS AND COMMUNICATIONS, September, 1961 15




Ungar
ENTHOVEN

upeutpocd

ACTIVATED ROSIN CORED SOLDER

Enthoven Superspeed solder is designed especially
for speedy and easy soldering. The truly remarkable
core cross-section is coupled with highest quality
metals (no adulterant additives.)

NEW ... A revolutionary cored
solder for ALUMINUM. Com-
pletely effective with an ordinary
hand-soldering iron.

OTHER ENTHOVEN PRODUCTS:

Solid solders, standard and special pre-forms, washers, rings
and pellets. Fluxes of all kinds.

ADD QUALITY AT LOW COST
TO YOUR TV AND HI-FI
PRODUCTION LINE

=% W L0UDSPEAKERS

R. & A. Loudspeakers are manufactured by a precision
technique which ensures a high standard of reliability in
the finished speaker. e “Buzzes” and “rattles” are weeded
out e External magnetic field is eliminated e Ensures
accuracy of alignment e Dust proof e Thirteen models
— a range for every requirement.

99% OF R. & A. LOUDSPEAKERS GO INTO COMMER-
CIALLY BUILT RADIO AND TELEVISION SETS.

Used by Canada’s Leading
Original Equipment Manufacturer

ELDON

44 DANFORTH ROAD

CANADA

the versatile

CNTPIEIRITA T D

SOLDERING IRON

the most revolutionary
soldering iron

ever invented

Only Ungar Electric Tools could
have produced this revolutionary
new soldering iron! More than a
decade ago, Ungar research devel-
oped the first low wattage, high
temperature pencil type iron giving
industry lower operating cost!
This same forward thinking then
pioneered interchangeability of
components for maximum opera-
tional economy.

In the slim, functionally-designed
PERMA COOL IMPERIAL handle,
Ungar introduces a completely new
heat sink principle. A double
cushion of air, combined with five
heat transition surfaces, evenly dis-
sipates heat, keeping the handle
cool and comfortable at body tem-
perature all day long.

e |Interchangeable Cord Sets
e Long-life Heat Cartridges

o 42 Interchangeable Tips

Write for details — Electronics Division

INDUSTRIES

LI MITED

SCARBOROUGH, ONTARIO, CANADA

For complete details check No. 26 on handy card, page 91
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' > Booth 350

Exclusive Canadian
Representatives for

® COMPUTER MEASUREMENTS CO. —

Electronic counters and accessories

® ELECTRO PRODUCTS LABORATORIES, INC. —
Magnetic pick-ups and proximity switch controls

® ERIK A. LINDGREN & ASSOCIATES —

R.F. screen rooms

® P.R.D. ELECTRONICS INC. —

Microwave test equipment

® VIDAR CORPORATION

Analogue to frequency and frequency to analogue converters

® WELDMATIC, DIV/UNITEK —
Impulse welding equipment

® GREIBACH INSTRUMENTS CORPORATION —
¥ [T ——— Precision meters for extreme accuracy
Lo Wy e HEWLETT-PACKARD COMPANY —

- Comprehensive line of electronic test equipment DC through
TRAVELAB k¢! micrgwave Y g

el

- ® KINTEL, DIVISION OF COHU ELECTRONICS, INC. —
equipment

o~ v T . Wide range of DC instrumentation and closed circuit television
® MANSON LABORATORIES INC. —
Frequency standards and specialized communications equipment
® SIERRA ELECTRONICS CORPORATION —
® SKYDYNE, INC. —

Transmission line test equipment. RF power measurement
Test equipment transit cases and mobiles

® H.H.SCOTT INC., INSTRUMENT DIVISION —

Sound measuring and analyzing instruments
audio frequency laboratory instruments

® TEL-INSTRUMENT ELECTRONICS CORP. —

Voltage regulators and wibration calibrators
TV test equipment, AC power supplies

EXTENSIVE STOCK FOR IMMEDIATE DELIVERY — FACTORY WARRANTY SERVICE

ATLAS INSTRUMENT
CORPORATION LIMITED

vl

SALES OFFICES IN OTTAWA, MONTREAL, VANCOUVER
50 WINGOLD AVE., TORONTO 19, ONTARIO

For complete detalls check No. 8 on handy card, page 9N
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THE FINEST INSTRUMENT
FOR ALL-PURPOSE TESTING...

WESTON Model 901 Group
Now better than ever

Weston’s matched line of Model 901 portables are well known
for sustained accuracy and dependability under general test
conditions. This modern group of AC and DC multi-range
instruments consists of ammeters, voltmeters and wattmeters
covering a wide range of measurement.

Designed for critical use, the Model 901 DC series is now
accurate to 0.25%. Hand-calibrated mirror scales are

combined with knife edge pointers to eliminate parallax errors.
Widely-spaced markings on 5.5-inch long scales facilitate
readability. The Model 904 AC series is now stocked in
multi-range, frequency-compensated versions only.

Excellent for field use, these portables are housed in
rugged plastic.

Other features include wide, shadow-reducing windows
which are specially treated against electrostatic effects, and
self-shielded mechanisms that offer positive protection against
external magnetic influences.

For your information, call or write Daystrom Limited,

1480 Dundas Hwy. East,
Cooksville, Ontario

o 5430 Ferrier Street,
i Montreal 9, Quebec

A subsidiary of Daystrom Inc.,
or any office of Northern Electric Co. Ltd.

‘i',

Daystrom-Weston Instruments are now
MADE IN CANADA, to Canadian Standards.

|I“
DAYSTROM, LIMITED .
rm® o N INSTRUMENTS DIVISION
%ab&dg b%fDeA'grL
World Leader in Measurement and Control 6108

For complete details check No. 24 on handy card, page 91
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engineer’s E:iCRErE

Index

Fast design of linear phase-shifters =

TITLE
l TTTTTTT TTTTTT] T i I TTTTT 1 1 Fast design of linear phase - shifters
by A. E. Maine e | | . 1 %—- 2
Y db ! ] :——,::;«% —
A N\ K= O 3
-10 | \ N ::05
L GAIN Wi s 4
The Bridge Phase-Shifter shown in | =20 5
the inset of Figure 1 is frequently LY | \ [T1]
used in low power control circuits 160 ’ ’ t ﬁﬂ( Rsc‘T°"§L;‘T 6
where it is inherently capable of pro- 140 | PHASE - T f} l [ |
ducing a phase shift of a sinewave ' [ [T ‘\\\5' THEN Eour _(' )N -—FT) 7
signal over a range of nearly 180°. 120 AL e :\ Em I+K “hK 3
The des?gn of bridge .phase shlfter§ is K-)Qo —{LConC ‘ N\\'\\ ‘ Bl ‘
a very simple matter if the load resist- L Ll & —JR [ '+" -‘-P \_ _T_r_ 74 eyt Bl R Il 9
ance can be regarded as being infinite 80 N e = TS bAoA = 1:0 1
as is often possible in the design = E'“‘“’ ‘ \\\\g ///-=o~5 ' 10
vacuum tube circuits. In the case of 60 q o Rs \\\ j RS =0
transistor applications, this assump- 40 N | b § - n
tion can rarely be made and the pres- T 1] | ‘ \t§§§§§
ence of a finite load complicates the 1 %T;_ 12
design process. For this reason the I | | 1 {1
two charts given on this page have ol 2 3 4 5 678910 2 3 4 5 678910 13
been drawn; their use enables most wT —=FOR RC BRIDGE , I/wT—=FOR RL BRIDGE 14
designs to be quickly worked out as
suggested by the following example. FIG. I. PHASE SHIFTER TRANSFER FUNCTION 15
Solution 16
TYPICAL PROBLEM (1) The ratio of output VA and total circuit VA varies =
with the phase angle (®) and the value K. Suitable 17
A three-phase Static Inverter requires a 90 signal values lie in the range 0.5 to 1.0. A starting value of
to be developed from a 400 c¢/s single-phase supply at a 0.5 is taken. 18
level of 4 volts into 5009 using an RC bridge. Establish (2) From .Figgre 1. the value of o T, for K = 0.5 and 19
circuit values and the total VA required from the source. e 1'.22’ Ch .the QT Gl
the upper part of the diagram) is 1.6 dB. 20
(3) Evaluating for T, T = 1.22/27xf — 0.485 mS.
(4) T — CR.. therefore C — 1.94 uF, say, 2 uF nominal. 2
6 (5) 1.6 dB corresponds to a ratio of 1.2, therefore E,,
T 20k — becomes 4 x 1.2 — 4.8 VRMS. 22
5 e ) s TL L. s=ae(e (6) Total input VA = E,.2/R. x Y . From Figure 2 -
. I R == :minE BN and T — 1.22 and K — 05. 'Y/ — 2.85. Therefore .
3 i ' [ L \ VA, — 262mVA, p”
1Yl =0 S I ‘*'—:;7:. L 10 Qﬁ?lj'o 5 .
2 =05 % , Design summary
2 T -0 L] ,é//’ = = i I 1 O R:.. = 500Q E. - 4 VRMS
1= -5} | A - — . R. = 2500 E. = 9.6 VRMS-CT.
k=200 SRR ey VA, - 262mVA
L / | ¢ = 90 VAou: — 32mVA
I -2'10' I’ e > , The main use of the design charts is that they a new department . . ... ...
g, " K=Rg /R | VA= %m Iy [ enable many designs to be roughed out in order that
Y= 4 s} g |1 some aspect. for example. a preferred component .. .. if you have developed a good design method, compil
g//(\}\ == }r- isrc_d_uk | Where |Y’,|=(-’$)tl_+wﬁ_; value, may be incorporated and an optimum result useful (}llesidn T t:bles Ogr e rgnaterial s pb el()il Somhe
44 0\5 O+—4—+ i il e 14K - |+ (le]l/HK) 0btali]nel(]i. The procfeduge}; for LR phase shifters is i ? 0 ' e fil » 1t's probably the
—01+ 11— 1 % '_- lel 11 5] 1 ] 0 ) [ I (S 1 | much the same as for .types but care §hould be very thing for the engineers file page send it
.3 Jot. | taken to use the chart abscissae for the reciprocal of i i i
Ol 2 3 4 56789I0 2 3 4 5678910 »T. Also to be noted is that significant etg'ors can along . 1 " ~ your contribution will be valuable
| occur if the Q of the inductor is low. say. below 10. In to engineers across the nation . . .
wT~FOR RC BRIDGE, YwT -~ FOR RL BRIDGE these circumstances a more detailed network analysis
FIG.2 PHASE SHIFTER IMPEDANCE FUNCTION should be made. .. .. this handy folder will store your tear - out file pages from
future issues the index, filled in each month
For a re-print of this page, circle (1) on ;I;g RAeITder Service Card or w9rif8 to The Editor, Electronics & Communications, provides a fast locator for your design data . . .
iance Ave., Toronto 9, Ontario
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berisch

STANDARD RATIO TRANSFORMERS

Sixteen models of these variable, tapped
auto-transformers are stocked, differing in
mechanical construction, type of switching,
number of decades, degree of resolution,
max. input voltage, etc. Models available,
either case-or rack-mounted.

complete Gertsch line includes
over 500 models featuring:

o up to 0.0001% accuracy and linearity

o high input impedance

) L. RATIO STANDARDS
° low effectlve series Impedance Combining precision RatioTrans with precise

resistive dividers, these units offer the ulti-
mate in accuracy (up to .0001%), for cali-

o very low phase shift bration and instrument standard labs. Avail-

able in 6 combinations of AC & DC sections.

RRT-1 u ‘

's file folder

an age publication

ST-100
SPECIAL-PURPOSE , -
> TRANSFORMERS PROGRAMMABLE RATIOTRANS

" SHAFT'GRWEN RATIOTRANS — for automatic checkout equipment and
Gertsch produces many types designed -precision shaft-angle to AC voltage ratio other programmed devices. Gertsch units
for bridging, isolation, and calibration transducers, with the ratio reading visi- accept decimal, binary-coded decimal, or
applications. Many models are available, ble through a window in the case. Units straight binary data arriving from punched
varying in turns ratio, input impedance, are driven by ¥ shafts, and supplied tape or card readers. Units can be designed
and other specifications. in either 100-turn or 1000-turn models. to customers applications.

You can set the ratios on these RatioTrans® by
almost any method, from simple, manual in-line
decade, to coaxial rotary set, proportional shaft
position, or remote binary selection. MIL Spec.

types available. COAXIAL SWITCH RATIOTRANS

These small, lightweight instruments, ac-
curate to 0,001%, are available in 2 types—
one a 2V-diameter unit qualified to MIL

—— e — Specs...the other a 3%"- diameter unit,
g/’ ‘S, 6’ economically priced.
l CRT models are available with up to 6-place

resolution, and in a variety of decade ar-

CRT-3

engineer

electronics and communications

GERTSCH PRODUCTS, INC. rangements. Gertsch also manufactures a
. complete line of coaxial-switched resistive
Represented by: dividers.
ALLAN CRAWFORD ASSOCIATES LTD. All types are built to typical Gertsch

quality standards...many units avail
able from stock. Requests for spe
4A Finch Ave. W., Willowdale, Ont. BA 5-7391 cials will be given prompt attention.
For complete data, request Cat. 6.

For compiete details check No. 21 on handy card, page 91
EILECTRONICS AND COMMUNICATIONS, September, 1961 21 22



LENKURT . .. recognized leader in telrcommunication systems * carrier ~ microwave « data and telrgraph + supervisian and cawtrol » military electronics

EXCHANGE TRUNK
CARRIER

STITCHED WIRING
COMPLETELY TRANSISTORIZED

designed for GROWTH

SIMPLE MAINTENANCE
RELIABILITY

The Lenkurt Type 81A Exchange Trunk Carrier
has been designed for growth. It readily lends itself
to changing conditions and increased capacity re-
quirements with a minimum of trouble and expense.
Easily replaced plug-in circuits and the recommended
once a year routine adjustment attest to its sim- m K ” ” ]- [l [6) "
plicity of maintenance; whereas stitched wiring and [ [ ” / 6’
complete transistorization ensure the maximum in
reliability. For further information contact Lenkurt
Electric Co. of Canada, Ltd., 7018 Lougheed High-
way, North Burnaby, P.0O., Vancouver, B.C., or any

of the district offices in major cities across Canada. GENERAL TELEPHONE & ELECTRONICS

“Be sure to visit us at our booth #559 at the I.R.E. Canadian Electronics Conference, October 2, 3 and 4.”

For complete details check No. 42 on handy card, page 91
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Resistors
Resistors
Resistors
Resistors
Resistors
Resistors
Resistors
Resistors
Resistors
Resistors
Resistors
Resistors
Resistors

Resistors

see

booth 358

IRE SHOW

toronto
Resistors
Resistors
Resistors
Resistors
RESISTORS

division of

RENFREW ELECTRIC CO.,

LIMITED

Toronto - Ottawa - Montreal - Calgary

T

E lectronic
Indusfries

Associaﬁon

of Canada

news

by R. T. O'Brien

Broadcast Transmitter Standard Approved

A new Canadian Standard has been approved by Electronics Division
Chairman W. S. Kendall and Director of Engineering R. A. Hackbusch.
Originating in the Electronies Division’s Broadcast Equipment Engineer-
ing Committee the document is intended for application to all broadcast
transmitters approved for installation in Canada.

Entitled, “CRS-19, EIA of Canada Standard for AM Broadcast
Transmitters (540-1600 KC)”’ the Standard sets forth the recommended
minimum performance requirements in the power source; the power
output capability; modulation capability; carrier shift; audio frequency
response; AF harmonic distortion; carrier frequency stability; normal
load characteristics; input impedance; and methods of measurement.

New EIA Membership

Five new memberships in two Divisions are announced. Sperry-
Gyroscope Company of Canada Ltd., Montreal; Standard Telephones
& Cables Manufacturing Co. (Canada) Ltd., also of Montreal; and Pye
Canada Limited of Toronto have joined the Electronics Division.
Components Division memberships are approved for Daystrom Limited
of Cooksville, Ontario, and the Federal Wire and Cable Division,
H. K. Porter Company (Canada) Ltd. of Guelph, Ontario.

Main representative to the Association for Sperry is R. H. Littlefield,
Director of Contracts; Standard Telephones is represented by T. C.
Lewis, Component Sales Manager; J. W. Paddon, acting General
Manager, represents Pye Canada Limited; Federal Wire and Daystrom
are represented by J. B. Clarke, General Sales Manager, and H. W.
Cowan, Vice-President and General Manager, respectively.

Committee Appointment for P. J. Heenan

Dave Knapp, Chairman of the Components Division, has announced
the appointment of P. J. Heenan, Centralab Canada Limited, Ajax, as
Chairman of Components Division Tariff Committee.

Mr. Heenan, a Director of EIA and very active in Components
Division affairs, was Vice-Chairman of the Committee and succeeds
former chairman J. R. Longstaffe, Renfrew Electric Company Ltd.,
Toronto, who has relinquished his duties as chairman of this important
committee after many years of valuable service to the industry on
tariff matters. Mr. Longstaffe will continue his tariff activities in EIA,
however, as Chairman of the Resistors Group.

the industry’s business

Continued from page 14
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For complete details check No. 36

Interprovincial to
distribute “Vibroground”
Exclusive Canadian distribution of
the new Vibroground resistivity meas-
uring instruments employed in the
cathodic protection and corrosion field
has been awarded to Interprovincial
Corrosion Control Co., Ltd. of 1150
Plains Road East, Burlington, Ontario,
by the manufacturers, Associated Re-
search, Inc. of Chicago, U.S.A.

Aerovox Canada first to give

two-year warranty
A two-year warranty is now in effect
on Aerovox capacitors and resistors
sold through all industry markets. This
is the first major change in product
warranty made by a manufacturer of
these components in recent years. A
one-year warranty has been traditional
in the electrical and electronic com-
ponents industry,
Continued on page 94



Resistors?

STACKPOLE matches every requirement

If you have a burning yearning for improved resistor
dependability coupled with on-time deliveries, here’s
a hot tip:

In Performance Stackpole Coldite 70+ fixed com-
position resistors go well beyond MIL-R-11 require-
ments—with added dividends in load life, moisture
resistance and humidity characteristics. For extra
reliability, their carbon resistance elements and outer
insulating shells are cold-molded of similar materials.
These are formed by a new process into a solid,
homogeneous structure that remains free from cata-
strophic failure or erratic changes in resistance in
severe environments.

In Production Stackpole Coldite 70+ Resistors re-

CANADIAN STACKPOLE LIMITED

550 Evans Avenue, Toronto 14, Ontario
Telephone: CLifford 5-2373

CERAMAG® FERRITE CORES
CERAMIC MAGNETS
ELECTRICAL CONTACTS

* VYARIABLE COMPOSITION RESISTO
FIXED COMPOSITION CAPACITORS + BRU
GRAPHITE BEARINGS, SEAL RINGS, ANODES

main one of the easiest components to solder either by
dip or iron. They're the only resistors having leads
that are solder dipped—not once, but twice—in addi-
tion to the usual tin coating. That's why leads stay
smooth and tarnish free even after months in storage.

In Appearance it’s hard to match their smooth,
glossy finish and uniform, easily-read color codes.
And this attractive appearance lasts even after scrub-
bing with solvents.

Stackpole Coldite 70+ Resistors are available in
MIL-R-11 Type RC-20 (Y2-watt), Type RC-32
(1-watt), and Type RC-42 (2-watts) . . . in all stand-
ard resistance values, and at ordinary resistor prices.

7 Cololfe JO*

fixed composition RESISTORS

RS SLIDE & SNAP SWITCHES « C
SHES FOR ALL ROTATING ELECTRICA
HUNDREDS OF RELATED CARBON & GRAP

For complete details check No. 16 on handy card, page 91
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industry personnel

\

Norris

Davis

Two new appointments
at Welwyn Canada

Welwyn Canada Limited have an-
nounced the appointment of K. R.
Davis, as a director of the company.
Mr. Davis assumes responsibility for
direction of sales activities for North
America. He was formerly assistant
director of sales for the Canadian
market.

R. Wilton, vice-president and gen-
eral manager, also announced the addi-
tion of C. A. Norris to the company’s
administrative staff. Mr. Norris is
welkknown to the Canadian electronics
industry. He held the positions of
chief engineer with I.R.C. Canada and
later general manager of Copper Wire
Products. This was followed by ex-
tensive experience with Remington-
Rand in Canada, where he was en-
gaged in activities associated with
their Computer Division.

DOT retirements

William Elliott Connelly, MBE, 67,
superintendent of common carrier and
landlines in the Transport Depart-
ment’s telecommunications branch re-
tired on August 11.

A DOT employee with one of the
longest records of service, Mr. Con-
nelly has contributed to the forming
of the Canadian Overseas Telecom-
munication Corporation and was active
in the work of the International Tele-
communications Union. Of major sig-
nificance is his contribution to the
planning for the round-the-world tele-
phone cable system now being estab-
lished by commonwealth countries.

Harold Edgar Walsh, MBE, 65, chief
of the design and construction division
in the Department of Transport’s tele-
communications branch retired on
August 28.

In 1946 he was honored with an
MBE in recognition for his direction
of the establishment of aviation navi-
gation radio aids during the war to
serve the requirements of home de-
fense and Commonwealth training. He
was also awarded the Coronation
Medal in 1953.

26

New chief engineer

for Essex Electronics

The appointment of J. E. Kalfus as
chief engineer of Essex Electronics
of Canada Ltd. was announced by
Bernard M. Goldsmith, president of
the parent company Nytronics, Inc.,
Berkeley Heights, New Jersey.

Mr. Kalfus has had extensive expe-
rience as an electronics development
engineer with such organizations as
Canadian G.E., Pye Canada Ltd., and
Philips Canadian, and in addition
he has been associated with the Uni-
versity of Toronto, as a lecturer.

Walker Kalfus

U.K. lecture tour for
Dr. Walker of UBC

Dr. George Walker, research pro-
fessor in the department of electrical
engineering at the University of
British Columbia, has been invited as
a visiting professor to four British
universities under a scheme sponsored
by the British Council.

Dr. Walker will give lectures at the
Universities of Oxford, Cambridge,
London and Sheffield on research work
in the field of microwave electronics
which is being carried out at UBC by
a group under the direction of Dr.
Walker.

Radionics name Zieba

as field sales engineer

Radionics Limited, Montreal 9, Que.
announce the recent appointment of
Edward S. Zieba as field sales engi-
neer for the Toronto and Western
Ontario area.

Mr. Zieba has established a new
Toronto office. Mailing address is P.O.
Box 9, Downsview, Ontario.

Senior Department of

Transport appointment

Cecil Mornington Brant, P. Eng.,
chief of technical and policy co-ordi-
nation in the Department of Trans-
port’s Telecommunications Branch, has
been appointed deputy director, Air
Services, Transport Minister Leon
Balcer announced early this month.

The appointment comes into effect
September 5.

Mr. Brant succeeds Dr. Thomas G.
How, as the third and last appointee
in a six-year program under which
senior officers in the department have
received special training on a rotating
basis.

Railway & Power Engineering

increase sales force

The following appointments and
transfers in the Aviation Division of
Railway & Power Engineering Corpo-
ration Limited, are announced by R.
J. Conrath, division manger.

Harry A. Talbot has been trans-
ferred to Ottawa where he becomes
the Ottawa District representative. He
has been with the company for eight
years has served as a technical sales
representative in Toronto.

Raymond R. Finney recently joined
the company and was appointed tech-
nical sales representative in the Mont-
real area.

Kenneth E. Norwood takes a posi-
tion as technical sales representative
in Toronto. He has been with the
company for four years and was pre-
viously responsible for aviation activi-
ties in Vancouver. This position will
be assumed by Gordon Marshall whe
has been district manager in that area
for several years.

Norwood

Paddon Finney

Pye appoints Paddon

Pye Canada Limited has named
John W. Paddon as general manager
of the company. Mr. Paddon has been
associated closely with Canadian elec-
tronics, both in government and in-
dustry, for the past 20 years. He is
a senior member of the Institute of
Radio Engineers.
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e 30-button CALL director helps seere-
taries handle more calls, streamlines office
operation.

gctric comes a new-style genie . . . the
ptor telephone. It's the versatile virtuoso of
| usiness communications. To reach many inte
e extensions—just press a button. To hold a telepk
"conference—just press a button. To connect outsig
to others—|just press a button. The CALL dire Fail-
able with 12, 18 or 30 buttons and mag 0 save
precious business time.

The CALL disee
the

o step forward in
perrriiunications by Northern

on and manufacture most of Canada’s
ores and related equipment.

prihern’s extensive experience in this field, along with
bir creative engineering and design personnel and modern
anufacturing facilities are at your command. Branches are
Ktrategically located across Canada to serve you.

Northern Flecrric

COMPANY LIMITED
SERVES YOU BEST

For complete details check No. 48 on handy card, page 9
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Visit us

at the
I.R.E. Show
Booth 452

Golden-D Mark It Subminiature, the crimp snap-in version of the
famous D" line, is available for immediate delivery! @ MATES WITH
ORIGINAL D m MONOBLOC INSULATORS ® SNAP-IN REMOVABLE

OLD
A

GOLD IRIDITE FINISH SHELLS ® FIVE SIZES WITH 9, 15, 25, 37,
and 50 CONTACTS ® PROBE-PROOF CLOSED ENTRY SOCKET
CONTACTS @ LOW ASSEMBLY COST |

Snap-in
removable

crimp contacts

["ROM THE ORIGINATOR
OF THE GOLDEN-D

CRIMP CONTACTS DESIGNED TO MS 3190 m CADMIUM PLATED

FOR THE USER. Wherever maximum

reliability is needed in a subminiature multicontact plug— CA“ N 0 “
for both military and industrial applications —specify the

CANNON ELECTRIC CANADA LIMIT=D 130 Bartley Drive, Toronto 16, Ontario Sioe

Golden-D Mark ll...it is engineered to deliver superior
performance by the world's most experienced manufacturer
1_‘ of electrical connectors. Write for D-8 Catalog.

For complete details check No. 18 on handy card, page 91
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MORE THAN 10,000 ITEMS AVAILABLE

for immediate shipment from stock. Into our system of inventory control
we have introduced methods compatible with the accuracy and efficiency
found only in electronic data processing programmes. Data compilation
that has heretofore taken days can now be accomplished in minutes—
providing a type of sales-service that makes it easy for our customers
to do business with us., For communications equipment, wires and

cables, electrical supplies and apparatus, call NOI’I‘}IQI’II Elec’ric

COMPANY LIMITED

Ba sl
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>
b SR i~ >

——

LR N G s o o

4061-3R

For complete details check No. 49 on handy card, page 91
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Weotmare 1007
REFERENCE STANDARD TUBE TESTER

e =1% Accuracy o Direct reading Gm o Measures Rp and Mu to MILE-1D

With today's emphasis on controlled instrumentation, it has become increasingly important to
know the in-circuit performance of electron tubes - their characteristics at any point of ex-
cursion in the specified range as well as at performance limits e The new Westmore 1001
makes 1t possible to do this easily and with unprecendented accuracy, before a given tube is
installed and pericdically during its operational life. The 1001 measures true mutual conduc-
tance, using the proven circuitry first introduced by Westmore, as well as plate resistance and
amplification factors. Bridge circuits, sensitive null detector, 1% regulated power supplies
variable voltages for tube elements and other advanced features provide the maximum in pre-
cision, accuracy, convenience and versatility e The 1001 also measures electrode insuiation
to 100 megohms, leakage currents to 0.1 microamps. Mobile console measures only 50"w
x 60”h x 247d. WRITE FOR TECHNICAL BULLETIN 101

INSTRUMENTATION DIVISION
:7034 Wneres w

137 South Avenue, Fanwood, N. J.
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Elinunate chart analysis with
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DIGITAL

 READOUT-+
RECORDING

X

1000

500

0-50 50-
MICROVOLTS MICROVOLTS

The Digital Recorder is available in stondard five- or ten-
counter versions (others to special order) for standard
rack mounting, in moisture- ond dust-proof CEMA 12
housings, or in wood cases for bench or portable use.
Wide ronges of sensitivity, scales and volue group
arrongement are feasible.

Your inquiries are invited.

MICROVOLTS

c1789¢0

100 - 200 "OVER 200
MICROVOLTS MICROVOLTS

From Bach-Simpson Limited comes the ideal
“syrvey’’ recorder — presenting its story as quickly
as the counters can be read — eliminating time-
consumirg chart or tape analysis. Total survey
time can be hours or weeks, and the need for
skilled and constant maintenance is gone along
with the tapes, pens and ink. Anyone can read it.

Designed to record any function (e.g. Voltage,
temperature, field strength) which, with the use of
a svitable transducer, can be displayed on a panel
meter, it operates by sampling the function value
at preset intervals (from 1 sec. to 20 min.).
Counter readings record the number of times this
value has been found to be in each “wvalue group”
or subdivision of the function’s range. With a sam-
pling rate compatible with the rate of change of
the function, these readings, multiplied by sampling
interval, yield the total time that the value of the
function fell within each value group.

As a result, where a statistical record of function
behaviour rather than @ complex minute-by-minute

tracing of its variations is required, the Digital
Recorder is the simple, economical answer.

o
Bach-Simpson

LIMITED
1255 Brydges St.. London

Far complete details check No. 10 on handy card, page 91
ELECTRONICS AND COMMUNICATIONS, September, 1961
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Tektronix Type RM561

A new, rack-mount, :aboratofy oscilloscope—
basically an Indicater which accepts a wide
range of plug-in units in both channels—
the Type RM561 offers the type and degree of
performance demanced for particular applica-
tions in the dc-to-4 mc region.

Indicator Unit f.o.b. foctory

{without plug-in units—which range from $50 for a basic amplifier
to $250 for the versatile dual-:race unit.)

-
(SRRl

tangu . - f
tures of the Indicator Unit include: 3.5 KV ac
celere tia y 10 cm viewing
Z ut alib re-wave vol
from 1 mv to 1 wolts (available at the front
Yar egulated dc heater voltage thru sepa

try, regulated dc supply
0 1 olts or 21
0 v to prov 5 waltts
-in units.
1 It ive 1t of I n pla
7 ly, N /2/3 !

! s and !

- nily availab
hese two time-b unit wit
y om 1 u 1
o m X magrifie tremely adaptable

t es, external input

riggering tac
amplifi v ensitiv : Six r
Y ) < al-a if its rang
from ba inits (with passband from dc to 40
maxis €n v.ty sensitivily ap
mately with atienuat ovide

N n t t sir o e

> Q

il low-cost Tektronix Oscilloscopes with 5-nch GRT's
...require only 7 inches of standard rack height

Tektronix Type RM503

A new, complete-unit, rack-mount oscillo-
scope, the Type RM503 features practically
identical’ horizontal and vertical amplifiers, 21
calibrated sweeps, five degrees of sweep mag-
nification, extremely adaptable triggering fa-
cilities.,

A differential-input X-Y Oscilloscope, the Type
RM503.ideally suits curve-plotting applications
using the X-Y method of operation, as well as
most other laboratory applications in the dc-to-
450 kc region.

Type RM502. .. ... f.o.b. factory

S o o bik.
Vertical and Horizontal Amplifiers -
xquenc e—dc 4
OWI
Sensitivity—1 mv/cm to 20 vicm in 14 cali

brated steps, variable uncalibrated from
1 mv/cm to 50 vicr

Differentiatl input and constant input impc
dance at all attenuator settings.

Sweep Range and Magnification

SWie 1 us =m
brated rates, variable u | from
1 useclcm to 12 sec/cm
Sweep Magnifica 2,5 o)
1g 13( HiLt
illy autornatic, recurrent, or amplitude-level
electior rising or falling slope of signal,
with A ter te
oktronix Cathode ¢ ub
5-inch crt at 3KV accelerating potential pr
vides bright trace on 8 cm by 10 cm viewing
area
A
mv v w
R ted Power ,
All cr dc voltages—a the inpul-s
t ot th ar ct

For a demonstration of ecither of these versatile low-cost rack-mount oscilloscopes,

please call your Tektronix Field Engineer.

Tektronlx, INC. 5 0 80x 500 BEAVERTON, OREGON | Mitchell 4-0161 - TWX—-BEAV 311 - Cable: TEKTRONIX

32

CANADIAN
FIELD OFFICES

(

TORONTO FIELD OFFICE
3 Finch Ave. East
Willowdale, Ontario
Phone: Toronto, BAldwin 5-1138

MONTREAL FIELD OFFICE
3285 Cavendish Bivd., Suite 160

Montreal, Quebec
Phone: HUnter 9-9707

SEE THE NEWEST TEKTRONIX INSTRUMENTS AT IRE-CEC BOOTH 160

For complete details check No, 67 on handy card, page 91



Trangitron
ANNOUNCES

NEW DEVELOPMENTS
INITS
ADVANGED LINE OF...

IN THE HIGH POWER RANGE,
THE TRANSITRON UNITS FEATURE:

the widely accepted stud-mounted
pacxage, pioneered by Transitror
« low saturation resistances
« voltages to 100 volts
« reliability-tested specifications

Write for Builetin TE-1355-1210

Minimum
D

Maximum Maximam Typical
Power Coliector Common Collector
Type Dissipation Voltage Emitter Saturation
at 160°C Case \cs Current Gain Resistance
(Watts) (Valts) at 2 Amps (Ohms at 2 Amps)
8
2N1616 30 0 | 15 [ o1
2N1617 30 80 15 | 0.7
2N1618 30 | 109 15 0.7
2N1210 30 15 07
2N1211 30 & 15 0.7
2N1620 | 30 | 100 | 15 | 0.7

IN THE INTERMEDJATE POWER RANGE,

THE NEW TRANSITRON UNITS FEATURE:

* %s” nex base stud-mounted package
o « saturation resistances under 3 ohms
(2N1647-50 series)
) « guaranteed Betas over normal operating
Tg range

. volta%e ratings as high as 200 volts
. (2N2018-21 series)

« true intermediate power capability

Write for Bu'letins TE-1355S and TE-1355-2018

Maximum Maximum Micimum rMinimum ! Typical
Collector Power DC Collector | Saturation
Type Voltage Dissipation Commen Breakdown | Resistance
BVcex at Emitter Voltage (Ohms)
(Volts) 100°C Case | Current Gain at 50 mA
(Watis) at 500 mA BVceo I
8 | (Volts)
2N2018 | 150 20 | 0w [ w5 | 35
2N2019 | 200 20 | 20 | 140 ) B 35
2N2020 150 20 o | 125 | 35
[2v2021 | 200 | 20 1 w0 | 35
2N1647 80 | 20 15 60 - )
2N 1648 120 20 15 80 19
2N1649 80 | 20 H0 1 60 | 19
2N1650 120 20 30 | 80 1.9

ILICON POWER
TRANSISTORS

The widest sange of silicon power transistors is now avail-
able as the result of Transitron’s development of an ad-
vanced line of competitively priced silicon transistors in
the intermedizte and high power ranges.

Electrical and mechanical advantages of the Transitron
devices include low saturation resistances, voltages up to
200 volts, and solutions to heat dissipation problems that
have long p:agued designers. Included in this broad line
are a number of si.icon power transistors that Trznsitron
is marketing at prices geared to the budget of the
industrial designer!

{3_1 ALSO AVAILABLE2N1047-50
‘ ,!, and 2N1047A.50A SERIES OF
$ INTERMEDIATE POWER
SILICON TRANSISTORS . ..
for applications which require
the single-ended, stud package.

Write for Bulletin TE-1355-1047

ANOTHER
TRANSITRON
EXCLUSIVE:

NEW

STANDARD LINE
OF NATURAL CONVECTION COOLERS

Transitron has recently canvassed the market for the best
available natural convection coolers. Under laboratory condi-
tions, research engineers conducted a series of unbiased tests
to determine waich ccolers possess the best heat dissipation
capabilities for Transitron power semiconductors.

As a result, Transitron now offers a new standard line of four
natural convection coolers, backed by extensive applications
know-how. Transitron is thereby the first company to offer its
customers a systematic and continuing program of service for
the solution of anroying heat dissipation problems.

For further infarmation, write for Application Notes AN-1355C
and Bulletin TE-1355-1.

SEE US AT CANADIAN IRE — BOOTH 134

Trangitron

ELECTRONIC CORP. OF CANADA, LTD.

1229 The Queensway, Toronto 18, Ont. « CLifford 9-5461

SALES OFFICES IN >RINCIPAL CITIES THROUGHOUT THE U.S.A. AND EUROPE « CABLE ADDRESS: TRELCO




See these two new recorders by AMPEX
at the IRE Canadian Electronics Conference

Ampex of Canada Limited now makes two more fine machines available to you in
scientific research and industry. You are invited to inspect the new FR-100C all
solid-state analog recorder, and the VR-8000 closed circuit television recorder at the
Ampex display at the IRE Canadian Electronics Conference, Automotive Building,
Exhibition Park, Toronto, October 2 through 4. BOOTH 152.

AMPEX OF CANADA LlMITED, 1458 Kipling Avenue North, Rexdale, Ontario. AMPEX
Instrumentation Products: 607 Commonwealth Building, Ottawa, Ontarlo. e T

the FR-100C the VR-8000

A general purpose, all solid-state A new Videotape* recorder specifically
recorder /reproducer housed in a single designed for closed-circuit television

19-inch cabinet rack, the FR-100C applications, giving 5 meg. band width at
has 300 kc wide band frequency response — half the cost of a standard four-headed

20 ke with FM record. Combined with machine. In the VR-8000 “helical scan”

a transport proved in more than recorder, a single head traces one single track
2,500 critical applications around the world, in a 26-inch diagonal along two-inch tape.

the system is capable of either Direct,
FM, PDM or PCM (serial and parallel)

recording and reproducing. * T.M. AMPEX CORP.

It will record up to 2 full hours.

For complete details check No. 5 on handy card, page 91



Just
published!

® 50 PAGES OF THE MOST
COMPLETE MAGNET
WIRE INFORMATION

® 30 PAGES OF TABLES

® FULLY ILLUSTRATED
THROUGHOUT

CATALOGUE OF

MAGNET
WIRES

TLISTRICAL
S aBAMT e

This new Phillips Magnet Wire Catalogue out this month gives

full information on all insulations and types. Insulations include

Enamel, Formel, Polyester, Polyurethane, Nylon and Thermoplastic

resins, as well as glass, Daglas, paper, cotton and various

combinations of these. Covers, all standard sizes in both sound and

rectangular shapes, the most complete range available in Canada.

Get your copy now !

® a must for winding shops

@ contains valuable information for
Electronics engineers and technicians

/]}/

LMITED

WIRE & CABLE

HEAD OFFICE — Brockville, Ontario. BRANCHES
— Halifax, Montreal, Ottawa, Toronto, Hamilton,
Winnipeg, Edmonton, Vancouver,

MAIL THIS COUPON AT ONCE!

|
I
!
|
I
|
I
I
I
I

Phillips Electrical Company Limited, Brockville, Ont.

Please send me my copy of the new Phillips
Magnet Wire Catalogue.

ADDRESS

COMPANY

CITY

|

|

I

I

NAME . :
|

I

PROV. :

For complete details check No. 54 on handy card, page 91
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Fully compensated for
variations of:
Line Voltage
Temperature
Frequency
Load

Single phase units are
available in a combination
o t rack—wall cabinet. Rack
WAL 4 mounting either flush or
semi-flush,

Three phase Regomatics are housed in modern floor-type steel cabinets.

For Substation Battery Float-Charging

NEW REGOMATIC CONSTANT VOLTAGE RECTIFIERS FROM CLM. The Regomatic control
system consists of a fast response static magnetic-semiconductor circuit and is based on the closed
loop feedback control principle.

Regomatic rectifiers have all necessary features to properly float and charge storage batteries. Rego-
matics are available for 11-22, 22-26, 28-31 and 60-66 cell !ead acid batteries and their nickel-alkaline
equivalents . . . in standard, single and three-phase units.

The Regomatic is short-circuit-proof. It has good load sharing characteristics when operated in
parallel,low outputripple and minimum wave form

distortion. ltallows a choice of AC input voltages o

and provides a wide range of DC output. @ CLM INDUSTRIES [T (R Ne
For complete information write Dept. R., CLM % ED
Industries, Toronto 13. DIVISION OF McGRAW-EDISON (CANADA) LIMITED

For complete details check No. 14 on handy card, page 9N
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MICRO SWITCH Precision Switches

MINIATURE
Your choice of B U T
many auxiliary actuator designs M I G H T Y

...WITH NEW, HIGHER CAPACITIES! This versatile series of basic switches
combines miniature size with new, higher electrical capacities. Switch cases and
plungers are available in different plastic materials to meet varying requirements.
e Special high-temperature versions with synthetic mica cases withstand temperatures
(With quick-connect terminals) g h
up to G600°F. Contact arrangements include double-throw, normally-open or
normally-closed, with a choice of terminals. Models are available which conform
to applicable requirements of Military Specification MIL-8-6743. “V3" Series
basic switches are especially adaptable to multiple cam-operated gang-mounted
systems and are also used as switching elements in many of our enclosures and
assemblies. Further information in Catalog 63. Ask your nearby Honeywell office
or write Honeywell Controls Limited, Precision Components Division, Toronto 17,
Ontario.

‘-,;,__); 4 See Honeywell at the
Singe-pole d;uhle_mmw E Hﬂney UU 911 IRE Show): Booth 351
"M | MICRO SWITCH Precision Switches

(Extra-long life, mushroom head plunger)
For compliete details check No, 35 on handy card, page 91
ELECTRONICS AND COMMUNICATIONS, September, 1961 37




&

@ We are pleased to announce that, effective June 1, 1961, Amphenol

— e Canada Limited, Toronto, Ontario, acquired exclusive rights and respon-

m sibility to manufacture and sell in Canada all elaectronic componeants

T made by RF Products in the United States. Specifically covered by this

* agreement are both “ipc"” and “"Amphenol"” €oaxial Connectors, "OK"
Coaxial Switches and “"Amphenol’” Coaxial Cable.

AMPHENOL CANADA LIMITED

Toronto

Montreal

L]
Ottawa

L]
Calgary

For complete details check No. 58 on handy card, page 91
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ELECTRONICS IN RESEARCH

Both authors are with The
Canadian Armament Research
& Development Establish-
ment, Quebec. Mr. Letarte is
Head of the Instrumentation
Section and Mr. Moir is with
the Aero-physics Wing.

Letarte

High “g” telemetry -
a new tool for research

Shadowgraph of
ballistic model
showing bow
waves and
turbulent wake
at a velocity of
5,000 feet

per second.

External instrumentation has served the field of ballistics research for a number

of years. Advanced researches into model stability and plasma phenomena have shown
the need for telemetry carried within the test vehicle. Article describes most recent
developments of new electronics to fulfill this requirement.

by M. Letarte and L. E. Moir

The application of the ballistic range technique to
the solution of aerodynamic problems involves firing
scale models from guns into a controlled atmosphere
where the desired measurements are made. These
measurements may be external or internal to the
model. External measurements such as photography
and yaw card, or signature card, methods for determin-
ing the model trajectory (1(2) have been successfully
carried out for many years. On the contrary, it is only
recently, with the development of the High “g” Tele-
metry, that internal measurements such as temperature
at the stagnation point, stability data of models in
flight, pressure distribution around the model, radiation
intensity from inside the model, behavior of the model
during the impact, and many others are now possible.
on full scale models, internal measurements are easily
made because the launching accelerations are rather
low, and the space limitations are not too severe. It is

HIGH-G TRANSMITTER
CIRCUIT DIAGRAM 8 COMPONENTS

330

67 = T180uuf $4.
voLTSS pt $4.7K

33ppuf "
_—I——‘ 2N 502

220

|
] ppf

RN ook

Fig. 1. Cireuit diagram of transmitter and photo-
graph of component parts.

ELECTRONICS AND COMMUNICATIONS, September, 1961

the purpose of this article to report on the progress
made on the internal measurement problem at the
Canadian Armament Research and Development Estab-
lishment (CARDE).

Early work

Early work on this project was started in 1958. The
aim of this program was to develop a system where
the final product would be light, compact and capable
of withstanding the very high accelerations encountered
in the gun. The simplest system is that in which a
radio frequency oscillator is frequency modulated
directly by a transducer. This system has a great
advantage in that its frequency response is high but,
on the other hand, only one channel of information can
be telemetered. To increase the number of channels
an FM-FM system has to be developed where the trans-
ducer frequency modulates a subcarrier oscillator
which, in turn, frequency modulates the transmitter.
As a first step in this program, simple oscillator circuits
were developed and in tests subjected to accelerations
up to 225,000 g’s. The purpose of this early work was
to establish the feasibility of the system and to prove
out various components.

One of the circuits used for these tests appears in
Figure 1 which illustrates all the components and the
unit at various stages of production. This RF oscillator
is a standard Hartley type, in which the number of
components has been minimized. The tank coil serves
as the RF radiator as well as the inductive element of
the tuned circuit, The radiated power is very low (a
few microwatts) but is sufficient for the near field
antenna system which is used in CARDE ranges. For
applications requiring higher power as, for example,
vertical firings, the transmitted power can be increased
by coupling the tank coil to the metallic portion of the
vehicle which then serves as the antenna.

A special projectile was developed to serve as a
vehicle in which practical telemetering systems could
be assessed. The projectile weighed 2.1 pounds and

39
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when subjected to a 225,000 g acceleration, could be
launched at velocities higher than 6,000 ft./sec. using
a conventional 3.125” smooth bore gun. With the same
projectile, but employing the light gas gun, velocities up
to 12,000 ft./sec. could be realized.

In the construction of these units 84 the need for
compactness made it necessary to eliminate mounting
boards and to use three-dimensional construction. The
circuits of all packages are tested on a breadboard and
then assembled so they will fit a % diameter mould.
Figure 2 shows a typical telemetering unit at three
different stages of production. Before each potting,

v

INCHES
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Filg. 2. Nlustrating the steps in the production of a
telemetering unit.

the unit is cleaned so the araldite will bond to all the
surfaces for maximum strength. For the second potting,
the unit is wrapped with fiberglass cloth and then
placed in a plexiglass mold. The mold is placed in a
pool of araldite and then evacuated by applying a
vacuum to the top of the mold. This process impreg-
nates the fiberglass with araldite and forms a very
strong package when the epoxy has hardened. The
package is then machined so it can be screwed into
the aluminum carrier. Figure 3 shows some of the
components which have been tested successfully. It
can be seen that quite a few transistors survive the gun
loads. To achieve this result, most of these transistors
have to be potted internally where experience has
indicated that transistors with low I., have the best
chance of surviving the potting process: the mesa type
transistors are particularly suited for this type of work.

The success of this early work proved the feasibility
of the high “g” telemetry system and a basis was laid
for subsequent designs.

Temperature measurement methods

Typical test conditions at a velocity of 5,000 ft/sec,
involve a temperature rise at the model’s stagnation
point of the order of 1000°F. This temperature is
measured by a glass backed heat transfer gauge located
appropriately on the model. Higher temperafures are
obtained in a range of 10 mm of Hg and a velocity of
12,000 ft/sec.

Fig. 3. Components successfully tested showing peak
acceleration forces applied.

TRANSISTORS
Accel.
unpotted potted (g9)
2N128
% Philco % 128,000
% 2N345
e Philco 102,000
2N502 %
Philco 142,000
2N2078
Philco —i 165,000
2N700
Motorola % 133,000
2N695
Motorola % 100,000
2N697
Fairchild Qi 192,000
2N706 K
Fairchitd 189,000
2N489 gf
G.E. 192,000
CAPACITORS

\ Hikap

| Centralab § 1 118,000

2’::,‘05‘(“ @: - 142,000
waeme (A o
Vitramon {"{ ‘ \") 192,000
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\
RESISTORS

TR-10
Allen-Bradley 192,000
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IRC <\> 100,000
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RM-400R
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The temperature gauge developed for this measure-
ment consists of a thin layer of Hanovia platinum paint
deposited with an airbrush on a highly polished pyrex
pellet. The gauge is baked at a temperature of 1250°F
in a well ventilated oven. After slow cooling at room
temperature, the thickness of the platinum film is less
than 1 micron. The nominal resistance of the gauge
can be accommodated in the range 200 ohms to 1500
ohms with a temperature coefficient of 0.00125 per
degree F.

Figure 4 shows the circuit diagram of the first
units fired. The gauge is connected in parallel with the
emitter resistance of the multivibrator circuit which
forms the sub-carrier oscillator. Any change in the
resistance is translated by a change in the frequency
of the multivibrator. The value of the resistance in
parallel with the gauge depends on the temperature
change expected and the resolution required. The
higher the value of this resistance the greater the
resolution or the lower the temperature change that
can be measured. An X-ray photograph of the complete
telemetering package is shown in Figure 5.

The instrumentation layout for the recording of the
telemetry signal is given in Figure 6. A two-wire
transmission line made of copper tubing 3” in diameter
runs parallel to the line of fire for the complete length
of the range. This transmission line is terminated at
both ends into its characteristic impedance (3009Q).
The line is then matched to a receiver. The output
of the receiver is fed to a monitoring scope for visual
observation during firing, and to an Ampex CP/100
for the recording of the sub-carrier frequency over the
complete length of the range. The tape is then slowed
down by a factor of as much as 1024 so the sub-carrier
frequency can be recorded directly on a slow frequency
response pen recorder. This permits a very accurate
analysis of the record for the complete flight.

Temperature flight tests

Many projectiles were fired using the system de-
scribed but the early results were not as expected.
On many occasions the recorded signal indicated that
the gauges at the beginning of the trajectory were
short circuit and then gradually were reaching the open
circuit condition. It was very difficult to explain these
failures since it was hardly conceivable there was
enough ionization at 4,600 ft/sec to account for the
short circuit condition. The open circuit condition
could be explained by ablation of the platinum film as

1
< S.C.0. ¢ TRANSMITTER —»
1

-7-8V.

470 —33pf

IOK 388K 68K

N Jus :
2n128) )/' 2N128, K&
£220pf ! ]
1
i
193K RT(TEMP. GAUGE) | 33
i

Fig. 4. Circuit diagram of ‘high-g’ temperature measur-
ing telemetering system.

some of the projectiles were launched at muzzle veloci-
ties as high as 6,300 ft/sec.

One trial firmly, established that the telemetry unit
was operating satisfactorily. Three projectiles were
fired with the temperature gauge completely embedded
inside the projectile so the gauge would not have
contact with the plasma sheet. In the three cases the
frequency recorded was the same as the preflight cali-
bration frequency. Certain modifications were made to
the system including the circuit changes shown in
Figure 7 and these contributed to much improved
results. The gauge was baked at a higher temperature
and the temperature cycling time was increased which
made the bond of the platinum gauge to the pyrex
pellet much stronger. Then the surface of the gauge
was covered with a coat of silicon monoxide to protect
it from any ionization present in the shock wave. The
gauge was mounted inside a brass hemispherical nose.
The metallic part of the nose was grounded to the
negative side of the power supply to remove any electro-
static charge which could come in contact with the nose.
The gauge was insulated from the metallic nose by a
thin ring of mica.

Five rounds were fired with the modified system,
and the results obtained are presented in Figure 8.
All the curves have been normalized so they may be
compared together. The fifth curve is not shown on
this figure because of a malfunction in the telemetering
system which occurred during flight.

(C

\
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Fig. 5. X-ray photbgraph of complete telemetering package.
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TRANS. LINE (500")— ~VEL. SCREENS
\ko' INTERVAL )

SHADOWGRAPH- :
STATIONS A/B RANGE (780")

YAW CARDS
(50" INTERVAL)

3125" SB. GUN I /&glw I[L(

[RECEIVER] 207300 2

Fig. 6. Block diagram showing
layout of high “g” telemetering
instrumentation.

(1]

6 CHANNEL '—Zo=300n MONITORING
PRESSURE REC. ] QSCILLOSCOPE
O e —— TO TEST
Tovet soncens [ TS o T oo |treer
16 CHANNEL PTOE&TT POINT
CHRONO. SYS. | OSCILLOGRAPH |

One experimental curve has been compared with
one obtained using the ALWAC computer and was based
on the heat transfer rate equation for stagnation point
heat transfer to a blunt body of revolution in hyper-
sonic flow (given in reference 5). The shapes of both
curves and the time of their maximum temperature
were found to be in agreement, but not their ampli-
tudes. Part of this disagreement may be explained
because the gauge was recessed and the theoretical
curve had been calculated for a hemispherical pyrex
nose while the experimental gauge was only a flat
pyrex pellet %" in diameter and mounted on a hemis-
pherical brass nose. Probably the main diagreement
was due to a spurious frequency shift of the sub-carrier
oscillator. If an accurate temperature measurement is
required, it is imperative that compensation be made
for this frequency shift. One way of doing this is to
calibrate the sub-carrier oscillator frequency during
flight. The input of the sub-carrier oscillator may be
switched electronically between a calibrating resistor
and the temperature gauge. With this system data-
reduction of the record becomes more tedious but the
accuracy of the results is greatly improved.

Stability data measurements

For stability investigations of models, discreet meas-
urements of model attitude have been used successfully
for substitution into the equations of motion. The
advantage of a continuous record of accelerations is
obvious: five accelerometers mounted in a projectile
provide all the information necessary to deduce the
stability derivatives of the model.

In order to test the techniques which has been
fully described (6), airborne units containing as many
as three accelerometers, either mounted in the nose
or at the center of gravity of the projectile, have been
developed and fired successfully. The accelerometers
mounted in these units are miniature units, model 512
produced by the Columbia Research Laboratory. The
small size of these units, as well as their ruggedness
and high sensitivity, makes them suitable for this type
of work.

One of the circuits developed for stability telemeter-
ing is shown in Figure 9. The output of the accelerom-
eter is fed to a multi-stage high-input impedance
amplifier and an ‘attenuation’ capacitor is added to the
circuit to keep the signal within the working range of

the amplifier. The signal is then fed to the base circuit
of the transmitter for frequency modulation.

Figure 10 shows a four-fin dart model together with
its telemetering package before assembly, which has
been fired successfully. This model was subjected to
50,000 g’s and launched at a velocity of 2,000 ft/sec.
The results obtained with telemetry were compared
with those gathered from two series of yaw cards (thin
paper screens through which the model passes) along
with the trajectory: the agreement between the two
methods was found to be exceedingly close.

Other models subjected to 100,000 g’s and fired at
a muzzle velocity of 5,000 ft/sec have also exhibited
excellent agreement with yaw-card data, thus firmly
establishing the validity of the method.

Of some interest is the fact that an attempt was
made to recover a 2-channel telemetery projectile in
order to salvage the accelerometers. To this effect, two
boxes, 10 ft. long, one filled with dry sawdust and the
other with foam rubber, were mounted in the trajectory
near the butt. Unfortunately, the projectile hit a 2 x 4
wood frame before going through the boxes. hit
another 2 x 4 before penetrating 17 ft. inside the butt
(a mixture of sand and sawdust). The projectile was
recovered and was still working, an X-ray photograph
showing the internal electronics to be perfectly intact.
In addition to this two-channel unit, another model was
launched with three accelerometers mounted inside. The
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Fig. 7. Circuit diagram of modified temperature
telemetering system.



recorded signal was very strong, but inter-modulation
of the sub-carrier frequencies rendered data reduction
very difficult. This particular projectile was fired
through yaw cards in order to compare the results
obtained by telemetry with those obtained by yaw
card techniques. Passage through the cards, at approxi-
mately 1 mS intervals, was accompanied by interference
with the transmitted signal. The mechanism whereby
this interference is produced, is not understood at the
present time and enquiries, into heavy ionization effects
and mechanical shock are being made.

For the present, filtering techniques have been
attempted for separating the individual signals, but
the noise resulting from the yaw cards interrupt the
RF signal and make it impossible to use standard
discriminating techniques for separating the individual
signals.

Conclusion

This article has outlined electronic methods devel-
oped for measurement of temperature at the stagnation
point, and stability data of ballistic models in. flight.
Some of the results obtained have been reported herein.
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Fig. 9. Circuit diagram of single channel yaw measure-
ment telemetering system.

Other measurements such as infra-red radiation and
plasma property studies are currently under investiga-
tion. For the infra-red measurement, a lead sulphide
detector mounted behind a quartz window has been
successfully tested in the laboratory with a breadboard
circuit. This circuit also included an in-flight calibra-
tion of the signal received. On the other hand with a
double Langmuir probe it will be possible to measure
the degree of ionization present in the plasma sheet
of a hypervelocity projectile. The circuitry developed
for these two measurements is similar to that developed
for temperature measurement and preliminary firings
have already been made.

Before concluding, one point should be mentioned:
on many occasions during this program units have
shown they could withstand much higher accelerations
than the ones quoted. On one occasion a model in flight
hit a 2” aluminum pipe and broke into two pieces
sustaining a calculated deceleration of over 500,000 g's.
One piece contained the complete RF oscillator and was
still operating when a new battery supply was added
in the laboratory. Survival of electronic packages after
severe impacts appear to have tremendous applications,
an important example being the hard-landing of equip-
ment on the moon. Successful application of this
technique, evidently, would be of great help to many
outer space research scientists.
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LOGISTICS

Fig. 1. Model shows how radars installed at the
U.S. Air Force stations at Thule, Clear, will detect
ballistic missiles as they rise over polar regions.

The BMEWS heavy surveillance

radar

Article gives thumbnail sketch of giant surveillance radars and outlines the immensity
of the logistics problems arising from their instailation.

If a ballistic missile attack is launched against North
America from across the north polar regions it will be
detected far out in space by huge radar fans scanning
the top of the world as shown by the model illustrated
in Figure 1. Each radar thrusts out curtains of signals,
effective out to three thousand miles and provides up
to fifteen minutes warning of a possible attack.

Designated the AN/FPS-50, these “king-size” surveil-
lance radar systems were developed, produced and
installed by the General Electric Company’s Heavy

Military Electronics Department in Syracuse, N.Y,
under a subcontract from the Radio Corporation of
America.

Briefly, this is how the BMEWS surveillance radars
detects missiles.

As the radar’s antenna system probes the sky over
the northern polar regions, it radiates narrow fans of
RF energy at two different degrees of elevation above
the earth’s surface. These fans are scanned simul-
taneously across the face of the huge antenna reflector

World Radio Histo



by means of high-speed scanning switches and a massive
array of feedhorns, forming two horizontal detection
fans one above the other.

If a missile passes through the lower fan, radar
pulses are returned and detected by super-sensitive
receivers. From these radar echoes, the position and
velocity of the missile is determined. Seconds later,
as the missile passes through the upper fan, radar
echoes again are picked up and position and velocity
co-ordinates are measured. The ballistic missile’s trajec-
tory then can be calculated from these co-ordinates
since the missile is in “free flight” (unpowered phase
of its trajectory) as it passes through the radar fans.
Calculation of the missile’s trajector permits prediction
of the impact area, impact time and area of launch.
Data processing equipment installed at the radar
stations rapidly computes this data and flashes a warn-
ing to the North American Air Defense Command
Headquarters in Colorado Springs, and also to retalia-
tory strategic striking forces.

Heart of the mammoth surveillance radar subsystem
is a combination transmitter-receiver unit. This unique
equipment sends out an extremely short burst of radio
frequency energy at a power level measured in multi-
megawatts. After each pulse, the transmitter shuts

down and extremely sensitive receivers listen for any
tiny echo reflected from a target, which might be
a nosecone smaller than a barrel and 3,000 miles out

Fig. 2. Bank of high voltage transformers and rectifiers
for supplying 120,000 volt DC power to transmitter.
Photograph shows units undergoing test at G.E’s high
power radar laboratory, Syracuse.

in space. The power level of the return echo, is
typically of the order of 10 watt.

The high power energy transmitted is generated
by banks of nine-foot high Klystron tubes mounted
in shielded power amplifier cabinets and located in
the two transmitter buildings. Rows of high voltage
regulators, transformers, rectifiers and giant capacitors,
shown in Fig. 2, make up the power supply section
of the transmitter.

More than 2 miles of aluminum waveguide, which
resembles conventional air ducts, have been installed
to direct the radio frequency energy generated by the
transmitters through a 1,500-foot long enclosed, tunnel
to the scanner buildings, located directly in front of
each of the three antenna reflectors. An additional
12 miles of waveguide have been installed in the
scanner buildings to “pipe” the energy from the high
speed, mechanically rotated scanning switches (Fig. 3)

Fig. 4. Pick-up truck is dwarfed by 70-ft. long steel
latticework backstays which support the three 900-ton
antenna reflectors.

Fig. 3. Being tested {in background) is the high-speed
scanning swrtch housed in large tank. Switch handles
'rr_mltiimegawatt pulses and milli-micro-microwatt return
signals.

to the hundreds of radar feedhorns. Arranged in upper
and lower banks, these feedhorns reflect the RF energy
off the 17-storey high reflectors at precisely the right
angles for the required spatial coverage. Twelve active
de-icing heater units (4 per scanner building), capable
of providing a total of 2,500,000 BTU/Hr., keep the
feedhorn windows free of ice during the sub-zero
Alaskan winter.

Each of the three torus-shaped steel reflectors
illustrated in Fig. 4, measures 165 feet high and 400
feet wide and weighs 900 tons. The massive steel
structures are designed to withstand severe eold, earth-
quake canditions. and winds up to 110 mph, as well as
a % coating of ice. Twenty trusses and twenty 70-foot
long steel latticework backstays support each of the
antennas. Some 10,000 cubic yards of conerete were
used to anchor the reflectar to their 120 foundation
footings and related cbncrete structures.

In all, an estimated 12,500 packaging units repre-
senfing 8,000 tons of equipment were shipped to Clear,
Alaska for installation in the surveillance radar sub-
system. Approximately 852,000 1bs. of equipment were
airlifted to the site to meet the accelerated operaticnal
schedule.

The complexity of the legistics and transportation
problem can be visualized hy the amtenna steel alone
which comprised approximately 2,500 pieces weighing
a fotal of more than 4,850,000 lbs., and requiring 205
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Fig. 5. The complezxity of the electronic equipment
which makes up the BMEWS surveillance radar sub-
system is evidenced by this RF Switching cabinet shown
bfing assembled at the General Electric Company’s
plant.

PROJECT MANAGEMENT

Value engineering

“Vvalue engineering”, a mew concept in engineering
management that is expected to help meet the challenge
of the competitive '60s, has been inaugurated on a
company-wide scale by Hughes Aircraft Company,
Culver City, Cal.

Value engineering, according to Anthony R. Tocco,
who will head the program at Hughes, can be described
as “a scientific approach to the attainment of required
function at the lowest cost.” BMore specifically, as
applied by a military contractor, it is an objective
appraisal of a project from the standpoint of specifica-
tions, design and manufacture. Thus value engineer-
ing has a dual interest in a product: 1) that the product
meet its requirements, and 2) that it do so at the lowest
possible cost.

The new technique recently has been attracting
inereasing interest in the aircraft and electronics
industry. On the West Coast, Hughes, which produces
airborne armament control systems, Falcon air-to-air
guided missiles and other military electronic equip-
ment, is the first company to adopt a formal value
engineering program on the corporate level.

In practice, a company valuge engineer normally
exercises his function during three states af a project
1) specification review, 2) design review, and 3) hard-
ware analysis.

Specifications are studied beeause they are often
the primary cause of the high cost in an end item.
A eritical review of the “specs” by a value team com-
prised of the value engimeer, the project engineer
and ¢ marketing representative can uncover areas of
“gver specification’. In such instances the value team
establishes what it believes to be the minimum require-
ments, and initiates waiver requests to the customer.
Such critical examination by contractors is now officially
encouraged by many military agencies.

railroad cars for shipment. Complexity of 220 cabinets
of electronic equipment and monitor and control con-
soles, which comprise the radar sub-systems installed
at each site, is indicated by the following component
totals.

320,000 resistors
72,890 capacitors

5,450 relays
610,000 individual

65,716 diodes components

36,428 transistors 2,275 printed wire boards
31,920 connectors 504 miles of cabinet
10,542 tubes wiring

In addition 700,000 wiring connections, both solder
and crimp type; 13,300 pieces of electrical cable in
varying lengths and totalling approximately 2,000,000
feet, were used to inter-connect these cabinets of
electronic equipment. Over 1,200 test cables were
supplied to check out the equipment yielding an
estimated total cable weight of 190 tons.

Fourteen miles of aluminum waveguide weighing
some 1,400 tons were installed to direct high power
RF energy from banks of transmitters through the |
long passageways to the six high speed scanner
switches, and to the hundreds of feedhorns.

General Electric reports that over two hundred
highly skilled engineers and technicians are accommo-
dated on site to install and set-up the complete radar
sub-system.

Periodic design reviews are held to assure a bal-
anced “trade off” of essential characteristics as the
design progresses. Here the value engineer may serve
as chairman of a design review panel consisting of
representatives from the project office, manufacturing,
materiel, reliability, quality control, design and others
as required.

A second look at the product after start of produc-
tion affords the value engineer an opportunity to deter-
mine what changes are necessary to improve its value.
This analysis is generally conducted on the unit level
with a functional study being made to determine the
lowest cost that can achieve the desired performance.

Individual accomplishments often seem small, but
the cumulative effect on a large project can result in
savings of hundreds of thousands of dollars. Even on
small equipment savings can be significant. In the
Hughes Communications division, for example, it was
recently found that a vacuum tube shield costing 65
cents was being used on an item already in production.
Someone found a shield costing only 8 cents that would
do the job as well. A call to the value engineer, quick-
action and co-operation by purchasing and manufactur-
ing resulted in cancellation of the balance of orders
on the old shield and a substitution of the cheaper one.
Net savings: $3,557.

A basic difference between value engineering and
“efficiency programs” sometimes promoted by com-
panies, it is pointed out, is the fact that value engineer-
ing cannot be legislated. To be effective it must be
understood and supported by all levels of management
and by the engineering, purchasing and marketing staffs
in an organization. Its success depends on voluntary
effort and on individuals using good judgment, creative
thinking, evaluation and good human relations on the
job.
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... from the IRE executives...

Dr. L. V. Berkner — International IRE President

The IRE Candian Electronics Conference has become one of the out-
standing events in the world of electronics. It is significant that this should
be so, for as the expanding field of electronics knows no borders, the IRE
as an internatiornal organization knows no boundaries.

It is certain that out of the work of this Conjerence will come important
contributions to the progress of electronics science and art. The Board of
Directors of IRE joins me in expressing our compliments for your achieve-
ments and our best wishes for continued success.

B. R. Tupper — Director Canadian Region

Canada’s development as a nation has depended always on communica-
tions. In the beginning it was the canoe, and in rapid succession the lake boat,
the railway and the highway. Next we see the civil engineer stepping aside
briefly for the electrical engineer to introduce the telegraph and telephone.
Quickly the radio engineer came along with network radio, carrier telephone
and microwave techniques. Today we are launching a Canadian satellite to
probe the ionosphere; tomorrow communications will be in space.

But through all the development of our vast nation communications on
a person-to-person basis continues to be one of the most vital factors in our
everyday life. Documentation of all researches, verbal interplay and visionary
thinking are ail part of man-to-man contacts.

May the 1961 IRE Canadian Conference be the site of many man-to-man
contacts; may it encourage further documentation and verbal interplay; and
may it also foster visionary thinking.

F. J. Heath — General Chairman IRE Executive Committee

Since the institute was organized in 1912. it has striven for increasing
standards in science, literature and education. Meetings, Symposia and
Conferences are proving to be a most valuable means to meet these aims.
It is my earnest hope, and the hope of all those who are working with me
that our IRE Canadian Electronics Conference will continue to serve the
advancement of the art in its application to human needs.

Your participation will enable our Conference to be an outstanding success.
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1136 The Future in Real-Time Control
by Computers

J. Kates, Traffic Research Corp. Ltd.,

Toronto, Ontario.

Because of their high operating
speeds. electronic computers can
greatly compress the time scale fami-
liar to human beings. Observations
and computations requiring many man-
hours of effort prior to taking certain
action may be performed by a com-
puter in a fraction of a second.

Similarly, a computer can greatly
expand the normal time scale by pro-
viding a permanent record of rapidly
occuring events for later study.

This has made possible great de-
velopments in real-time control where
a single electronic computer may be
used to operate a complex physical
system in a completely automatic
manner.

1 COMPUTERS
IN CONTROL

1137 Controlling Traffic by Electronic
Computers

J. Kates, Traffic Research Corp. Ltd.,

Toronto, Ontario.

52

An outline is presented of how real-
time control by computers is being put
to use and what is in store in the near
future. For illustration, there is de-
scribed a fully-automatic traffic signal
system using real-time computer con-
trol. This system has been under study
in an experimental area of Toronto
for over a year.

1138 TCA Reservec Systems
L. R. Richardson, Trans-Canada Air
Lines, Montreal, Quebec.

At the present time Trans-Canada
Air Lines is completing the installa-
tion and commencing to check out a
large scale data processing system
which is to be placed in operational
service by the end of this year.

The system consists of a large num-
ber of input-output devices called
transactors, which are located in vary-
ing numbers at most operating centers
across the country. A real time com-
munication network connects all oper-
ational points with a data processing
center which is located in Toronto.

This paper describes the operating
system and some of the factors which
enter into its design. Attention also
is given to the future system wherein
a greatly expanded operation is
obtained.

1139 Reservec Equipments
H. G. Helwig, Ferranti-Packard Elec-
tric Ltd., Toronto, Ontario.

The operational requirements of the
Trans-Canada Air Lines data process-
ing system have demanded the design
of a number of unique equipments.
This paper describes these equipments
and outlines the design problems and

eventual solution.

SHEAF
ROOM

1067 Reliability Measurement and
Prediction for Solid Tantalum
Capacitors

G. H. Didinger, Jr., Kemet Co.. Division

of Union Carbide Corp., Cleveland,

Ohio.

Both long term and accelerated life
tests have demonstrated the unusual
reliability of solid tantalum capacitors.
The details of these test programs are
given and the correlation of accele-
rated with non-accelerated results is
established. In addition, the physical
and mathematical foundations of the
accelerated test methods are pre-
sented. This includes a distribution
of ordered failure times whose linear
map is sensitive to all three classical
lifetime intervals.
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American Electrical Heater Company 558
American Electronics Laboratories Inc. 562
American Superior Electric Co. Ltd. 369
Ampex of Canada Ltd. . 152
Amphenol Canada Ltd. 358
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ELECTRONICS AND COMMUNICATIONS, September, 1961

Bayly Engineering Ltd.

Beatty Bros. Ltd.

Beckman Instruments Inc., Hellpot Division
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Belden Manufacturing Company

F. W. Bell Inc.

Bishop Sons & Co. Ltd.
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Mean life is charted as a function
of definition of failure, confidence
level, temperature, applied voltage,
and capacitor rating. Witk these data,
the reliability engineer is enabled to
achieve his objectives.

1098 Improved Aluminum Electrolytic
Capacitors

F. J. Burger and D. M. Cheseldine,

The Telegraph Condenser Co. (Can-

ada) Ltd., Toronto, Ontario.

Results are presented of work done
at The Telegraph Condenser Co. (Can-
ada) Ltd., Toronto and sponsored by
the Canadian Defense Research Board,
having as its objective ithe develop-
ment of an aluminum electrolytic capa-
citor with an extended temperature
range.

1t is demonstrated that etched foil
aluminum electrolytics can be made
with a performance comparable to that
of tantalum foil capacitors, both oper-
ating within the temperature range
—55C to +125C.

Such aluminum electrolytics should
compare favorably with plain foil tan-
talum capacitors in cost, volume and
weight per cv, maximum working volt-
age and absence of strategic materials
in their construction.

1013 Computer Program for Electro-
Mechanical Relay Design and
Analysis

P. Nador, Northern Electric Co. Ltd,,

Montreal, Quebec.

A computer program nas been de-
veloped for the LPG-30 computer
which enables the relay designer to
calculate the electrical characteristics
of a relay when its structural para-
meters are given. Its legic is based
on a step-by-step analysis of the rela-
tion between the variables involved.
The program uses the actual hysteresis
curve of the iron to perfarm the calcu-
lation and takes care of any change in
spring load during operation. It also
makes calculations econamical by pro-
ducing a curve of coil current, arma-
ture velocity, armatur2 displacement,
flux, torque, and some other variables
as a function of time, in about one to
two hours.

While the method has been devel-
oped for wire spring type relays, it
can be extended to other types. Work
is still in progress fto increase the
accuracy of the caleulation by using
a better approximation of the actual
magnetic circuit.

1122 The IF Circuit Module — A New
Type of Companent for Com-
munications Receivers

G. G. Armitage and B. Tennent, Ferri-

tronies Ltd,, Willowdele, Ontario.

Through the use. of coils. wound on

subminiature ferrite bobbins, threaded
ferrite cup cores and of PADT trans-
istors, the IF strips of communications
receivers have been packed into com-
pact, hermetically sealed, pre-tuned
components. This ensures built-in opti-
mum performance, reliability and
standardization of an important sec-
tion of such receivers for all frequency
ranges and simplifies maintenance.

*
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1051 The Mount Royal Multiple Trans-
mitting Antenna System

N. Tomeio, Canadian General Electric

Co. Ltd., Toronto, Ontario.

Due to the topology of Montreal,
the best location for transmitting
antennas is on top of Mount Royal
To preserve the aesthetic aspects of
this park, authorities would permit
only one antenna system to be erected.
The Canadian Broadcasting Corp..
prime owner of the existing antenna
support structure atop Mount Royal,
prepared specifications for a multiple
antenna system which includes 5 TV
antennas (some for multiplex opera-
tion), 2 FM antennas (4 channels).
4 VHF and 2 UHF comunication an-
tennas, and antennas for 3 microwave
systems. The paper discusses the
principle design aspects and perform-
ance characteristics of the transmit-
ting systems with particular reference
to the antennas.

1057 Transistorized Switching of Tele-
vision Video Signals

M. F. Macpherson, RCA Victor Co.

Ltd., Montreal, Quebec.

Of the three main switching systems
for routing video signals within a tele-
vision plant, the use of semiconduc-
tors offers the greatest number of
advantages. Switching can be accom-
plished more rapidly than with electro-
mechanical relays, and the actual
signal paths can be kept to a minimum.
Also, the switching action can be auto-
matically related to the system tim-
ing so that the transition between pic-
tures can be made to occur in the
Vertical interval between television
fields. This paper describes a basic
switching system which can be ex-
panded to increase the number of
inputs and outputs to suit the parti-
cular installation. The switching sys-
tem used at CFTO-TV, Toronto, is used
to illustrate one typical end result of
system planning where transistorized
components are employed.
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1039 A Design Method for Tuning and
Phasing Circuits

R. G. de Buda, Canadian General Elec-

tric Co. Ltd., Toronto, Ontario.

This paper deals with tuning and
phasing networks for AM broadcast
antenna arrays, and with a method
which has been developed to design
these networks.

An overall antenna network consists
of a number of circuit elements in
separate locations. Because of this,
they are sometimes considered as enti-
ties. The new method of analysis, how-
ever, considers them all as part of the
one network and calculates compo-
nent impedances by using, as para-
meters, the components currents
(which can be selected by the de-
signer). This method allows accurate
control over the component currents
and ratings. Also, the greater freedom
of design permits the use of assym-
metrical tee and pi circuits in prefer-
ence to tank cireuits.

1151 To be announced
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1030 The Earth’s Plasma Environment
C. O. Hines, Defense Research Tele-
communications Establishment, De-
fense Research Board, Ottawa, Ontario.
The earth’s atmosphere is appreci-
ably ionized from a height of 100 km
upwards, while the sun’s ionized
corona extends as far outwards as the
earth and beyond. These two plasma
domains — of which at least one is
dominated by a strong magnetic field
— provide gigantic natural labora-
tories for the study of hydromagnetic
processes, and their interaction on
occasion gives rise to some of the
most interesting of terrestrial pheno-
mena. The present paper reviews the
current picture of our plasma environ-
ment, and outlines some of the pro-
cesses that are thought to occur
within it.

1142 Magnefohydrodynamics
J. D. De Leeuw, The Institute of Aero-
physics, University of Toronto.

Some fundamental aspects of mag-
netohydrodynamics will be considered.
The inter-action between the flow of
a conducting gas and an electromag-
netic field has a dual character. In
the first place the motion of the gas
through the field induces currents
which modify the field. Secondly the
induced currents modify the flow anc
also the gas as a consequence of the
forces that result from the presenc
of the induced currents in the mag
netohydrodynamic field. The nor
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dimensional parameters controlling
the importance of these distinct inter-
acting mechanisms will be discussed.

A few examples of magnetically in-
fluenced gas flows will be given such
as the generation of power, the mag-
netohydrodynamic pump and the pos-
sible uses of magnetohydrodynamic
principles for the generation of thrust
in space vehicles. In addition some
laboratory experiments making use of
shock-tubes will be mentioned.

1143 To be announced

1144 Semiconductor Plasmas
M. Glicksman, RCA Laboratories,
Princeton, New Jersey.

Many of the effects peculiar to
plasmas, such as avalanche ionization,
self-pinching, hydromagnetic waves
and various types of instabilities may
also be observed in semiconductors.
In this case the plasmas will consist
of free electrons (or holes) and ions
bound to the lattice, or of free elec-
trons and holes. Their behaviour
shows both similarities to and dif-
ferences from that seen in normal
gaseous plasmas. Methods of produc-
ing semiconductor plasmas and study-
ing their properties are described.
Observations of the plasma effects
listed above are interpreted and re-
lated to our general knowledge of
plasma phenomena.

1145 Thermonuclear Plasma
M. P. Bachynski, RCA Victor Co. Ltd.,
Montreal, Quebec.

The process of obtaining a net
energy yield from the “fusing” to-
gether of certain light nuclei is a
problem of considerable importance
in the field of high temperature plasma
physics. This paper reviews the
attempts which have been made at
ignition, control and diagnosis of the
thermonuclear fusion reaction. Con-
sideration is given to confinement
schemes, stability requirements
energy loss mechanisms, heating and
diagnostics of the plasma.
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1099 Physical Evaluation of a Polar-
ographic PO, Sensor and Its
Application as a Hypoxia Warn-
ing Device

Institute of Aviation Medicine, To-

ronto, Ontario.

Details to be announced.
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1111 Impedance Measurements and
Electrical Stimulation of the
Canine Heart during Hypo-
thermia.

J. A. Hopps and O. Z. Roy, Radio and
Electrical Engineering Division, Na-
tional Research Council, Ottawa,
Ontario.

Cardiac impedances and stimulation
responses of normothermic and hypo-
thermic canine hearts were studied
at the Banting Institute, Toronto. As
sub-threshold and at defibrillating cur-
rent levels, impedance varied inversely
with current. The depolarized muscle
impedance at normal temperature
varied from 45 to 60 ohms, for a
2-ampere current. The capacitive
reactance of the cell membrane in-
creased the impedance at low fre-
quencies. When current was normal-
ized to a constant value no impedance
change was noted in hypothermia.

Interrupted DC bias potentials and
conventional square-wave or exponen-
tial-decay pulses controlled the heart
at lowered temperature, but were un-
able to sustain blood pressure. Several
procedures are reported.

1152 The Use of Gamma Ray Pulse
Height Analyzers in Medical Re-
search

K. G. McNeill, University of Toronto.
The characteristic gamma radiation
associated with many radio-isotopes,
in conjunction with sensitive detec-
tors and circuits capable of differentia-
tion between electrical pulses of dif-
ferent sizes, enables one to undertake
clinical investigations hitherto difficult
or impossible. Descriptions of the
appartus necessary and the types of
experiment possible are given.

1153 Avtomatic Time Analysis of Eye
Movement Films

E. Llewellyn Thomas and M. R. Howat,

Defense Research Medical Labora-

tories, Toronto, Ontario.

This paper describes appartus for
automatically producing a time ana-
lysis of the records produced by an
optical eye marker head camera. This
record consists of an 8 mm motion
picture film which shows the scene in
front of the subject with a bright spot
superimposed upon it indicating his
eye fixations and movements.

The film is projected onto a matrix
of self-generating selenium cells. As
the eye spot moves around the scene,
it energizes the cell on which it falls.
Thus, through a two-stage transistor
amplifier and relay, it controls the
recording device. A film produced by
the camera will be shown, together
with its analysis.

1155 Electromyography of the Dia-
phragm: Direct Recording Tech-
nique in the Rabbit

J. V. Basmajian and W. H. Boyd,

Department of Anatomy, Queen’s Uni-

versity, Kingston, Ontario.

A long series of rabbits had multiple
(up to 16) electrodes implanted in
their diaphragms at open operation.
Following complete post-operative re-
covery of the rabbits, the wires lead-
ing from these electrodes can be
connected to an electromyograph and
recordings made along with spiro-
metry under “normal” conditions. A
color film demonstrates the techniques
of implanting the specially designed
electrodes and the experimental pro-
cedure for simultaneous spirometric
and electromyographic recordings.

Tuesday, October 3

Morning Sessions, 10 a.m.-12:30 pm.
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1128 Computer Applications
E. A. Racicot, Remington Rand Ltd.,
Toronto, Ont.

The general pattern in data process-
ing has been an after-the-fact account-
ing in traditional areas. However,
certain users have transcended con-
ventional application to gain in eco-
nomy and control. Inventory control
problems have underlined the in-
adequacy of recording only the past.

These and similar breakthroughs
have caused an evolution in the con-
cept of data processing to one of a
“nervous system” of the organization.
As a consequency, there is a demand
today for computers which will con-
trol increasing company telecommuni-
cations, co-ordinate, within hours
rather than weeks, the action of an
extended organization, and keep cru-
cial control information current.

This paper presents UNIVAC’s expe-
rience in this area and the type of
equipment now available.

1062 The Development and Applica-
tion of a Conditional Probability
Computer

H. C. Ratz, G. H. M. Thomas and

R. J. A. Buhr, University of Saskatch-

ewan, Saskatoon, Saskatchewan.

This special purpose computer meas-
ures time-weighted frequencies of
occurrence of all the possible patterns
arising from its five binary inputs.
These frequencies are used to estimate
certain conditional probabilities which
can be used to infer complete input



patterns when only partial patterns
are presented to the computer.

This computer can bz used as an
adaptive code-correcting device. For
suitable codes, when the input pattern
contains an error, the computer will
automatically select the nearest of
several code words, and will adapt
itself to slow change in vocabulary.
Another application is optimizing a
simple process. This is being done
presently for a process simulated by
an analog electrical network. Prelim-
inary results are favorable.

1053 Direct Experimentation with
Adaptive Digital Random Net-
works

G. S. Glinski and J. Therrien, Univer-

sity of Ottawa, Ontario.

This paper describes an experi-
mental set-up used to study the pro-
perties of random digital nets, with
regard to their ability to “learn”, and
their reliability. Transistorized neu-
rons are interconnected at random to
form a net which, at the start of
experiments, has no well-defined
logical properties. The net adjusts its
response to correspond ta a norm set
by the experimenter.

Each learning experiment consists
of a learning period and a test period.
In the learning period, pulse patterns
are applied and the right response
forced. In the test period, one checks
if the net has learned properly. In-
vestigation of the reliability of the
net consists of noting the changes in
the properties of the net as some of
the cells fail.

The paper describes an experi-
mental net using 16 neurons.

1064 Cascaded Switching Networks
Two-Input Flexible Cells

K. K. Maitra, Stromberg Carlson, Roch-

ester, New York.

A logically flexible element is one
which can be adjusted at will to per-
form different logical functions at dif-
ferent times. Switching networks con-
structed of such flexible elements seem
to contribute to improved system per-
formance. Especially promising future
applications of flexible logic elements
lie in the areas of self-organizing net-
works and adaptive systems.

This paper considers a particular
type of adjustable switching network
which is structurally a cascade of 2-
input, 1l-output, complelely flexible
logical cells. The resulis presented
in this paper include tke characteriza-
tion of the class of n-place switching
functions realizable by a generalized
n-input cascade, test for realizability
of an arbitrary n-place function and
synthesis of realizable n-place func-
tions by n-input casceded networks.
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1125 A Survey of Four-Layer Semi-
conductor Switches

D. H. Lewis, Ferranti-Packard Electric

Ltd., Toronto, Ontario.

The basic principles of operation
of fourlayer devices are described,
using, as far as possible, an equivalent
circuit composed of familiar semicon-
ductor devices. This is used to facili-
tate examination of the pertinent de-
vice parameters.

Then a classification of four layer
switches is made. Possible conflicts
in the device optimization process are
examined to emphasize compromise
in characteristics which must be
accepted.

It is hoped that some information
will be available on device failure
mechanisms. The paper concludes with
a brief discussion of some applications.

1052 Semiconductor Networks
W. A. Adcock, Texas Instruments Inc.,
Dallas, Texas.

The formation of complete electrical
networks utilizing semi-conductor
materials is described. The emphasis
has been on digital circuits and the
feasibility of forming a limited variety
of linear circuits has also been
demonstrated.

The semi-conductor network pro-
gram includes design and manufac-
ture of these devices and application
to equipments. The latter effort in-
cludes the solving of problems of
interconnections, power dissipation,
and maintenance at the equipment
level.

Semi-conductor networks were initi-
ally based upon the design and exist-
ing circuits. This capability has been
extended by research investigations of
semi-conductor phenomena. The most
significant applivation may be the
unique combination of semi-conductor
capabilities with system requirements.

1072 Analysis of Charge Storage in
Transistors

J. M. Stewart, RCA Victor Co. Ltd.,

Montreal, Quebec.

The transient response character-
istics of junction transistors are con-
sidered, using the concepts of charge
control instead of the more usual
small-signal parameters. The signifi-
cance of stored charge in determining
the rise, fall and delay times is dis-
cussed for nonsaturated operation of
transistors, along with the effects of
the collector and emitter transition
capacitance. The discussion empha-
sizes the operation of the transistor in
the saturation mode. An analysis is
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presented to show that recovery time
from saturation (storage time) of any
transistor is characterized by a single
time constant T, which determines the
excess stored charge which must be
extracted from the transistor. Factors
governing the value of T. such as bulk
and surface lifetime, are discussed.
T. is shown to be independent, to a
first approximation, of collector cur-
rent and degree of saturation for all
transistor structures except the mesa,
but including the epitaxial mesa.
Finally, a model is proposed to explain
the strong dependence of T, on col-
lector current in the mesa structure
and a description is given of a simple
means of measuring the value of T,
for any transistor using a constant
current technique.

1126 High Precision Fast Switching
Tunnel Diodes

H. Schindler, A. G. Stanley and V.

Vulcan, General Instrument Corp.,

Hicksville, Long Island, N.Y.

There is a widespread requirement
in the electronics industry for a fast-
switching tunnel diode with the peak
current held constant to within very
close tolerances. Such a device finds
application as a threshold switch for
industrial control systems and as a
trigger pulse generator for precise
timing applications. In response to
several requests, a germanium tunnel
diode with switching times down to
0.5 nsec and peak current constant
within +2 per cent has been developed
at General Instrument. This paper
describes the method of producing the
diodes, the controls available over the
diode’s characteristics, and some pos-

sible applications.
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1003 Engineering and Systems Ad-
vances in 6 Ge Medium-Route
Microwave Systems
F. S. Fraser, Lenkurt Electric Co. of
Canada Ltd., Vancouver, B.C.
Detailed information is presented to
show how design improvements were
carried out in IF amplifier, baseband
noise and response characteristics,
baseband regulators, and power sup-
plies. These improvements will now
allow the inherent flexibility of back-
to-back repeaters, while still meeting
long haul requirements for medium-
route microwave systems.

8 COMMUNICATIONS
SYSTEMS — 1

1090 Signal Loss Due To lce, Snow
And Leaves In Horizontally
Mounted Microwave Antennas

F. R. Willis, Andrew Corp., Chicago,

Illinois.
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The accumulation of foreign mate-
rial in horizontally-mounted parabolic
antennas will produce a serious loss
in signal in microwave relay systems.
This paper presents the results of a
series of tests performed to determine
the extent of this loss for ice, snow
and leaves. Tthe analysis of these
results and a mathematical study give
an indication of the cause of the loss.

1075 A Baseband Combiner for TD-2
Microwave Systems

E. J. Henley, Western Electric Co.,

New York, N.Y.

This paper discusses the develop-
ment of a baseband combiner for use
on light-route military and commercial
TD-2 microwave systems. Improved
signal-to-noise performance, as well as
error-free transmission of teletype or
comparable data signals were the
prime objectives. The design mini-
mizes service interruptions due to
equipment trouble as well as operat-
ing errors.

1019 A New Microwave Tower for
Heavy Route Applications

J. E. H. Donovan, Alberta Government

Telephones, Edmonton.

When the Alberta Government Tele-
phones were requested to extend their
existing microwave network from Ed-
monton, north to Grande Prairie and
to have it completed, for the opening
of the Alaska microwave link this
year, it became obvious that there
would not be sufficient time to locate
sites, fabricate and erect self-support-
ing towers such as used with the TD-2
microwave system. It was, therefore,
decided to use guyed towers.

The original requirements were for
a minimum tower load of four cornu-
copia antennas, circular waveguide,
filters and associated hardware. Sev-
eral VHF antennas, and in one or two
cases, two 10-ft. paraboloids and other
assorted antennas added to the tower
load. No more than 1 deg. twist, or
1, deg. deflection could be permitted
under 100 mph wind with tower struc-
ture and attachments coated with %
in. ice. Slides and photographs will
be used with this paper to describe
the main construction features of the
towers and erection problems. Figures
on cost of installation and maintenance

will also be given,
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1036 Millimeter Wave Generation
Using Ferrites

G. W. Williams and A. W. Smith,

Defense Research Telecommunications

9 MICROWAVE
TECHNIQUES
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Establishment, Defense Research
Board, Ottawa, Ontario.

Ferromagnetic resonance in ferrite
is a nonlinear system which may be
used for generating harmonics. A
ferrite sample is placed in a wave-
guide and located in a DC magnetic
field which determines its resonant
frequency. The microwave magnetic
field perpendicular to the DC field
drives the sample at resonance, and
a second harmonic field is generated
parallel to the DC field. Experiments
are described at 10 Ge and 35 Ge which
produced a maximum output of 20
watts. The effect of sample shape and
magnetic properties on the output are
of the technique is determined by
described. The upper frequency limit
available magnetic field, or in some
cases, by the internal anisotropy field
of the sample.

1130 Generation of Microwave Har-
monics in an Electrodeless Dis-
charge

C. B. Swan, University of Toronto,

Toronto, Ontario.

This paper briefly reviews the
theoretical basis for the production
of harmonic power in a microwave
discharge. Previous work is discussed
and reasons are suggested for the very
poor conversion efficiencies reported.
The author has used a 2.9 Ge¢ CW
source in the power range 10-50 watts.
By containing the discharge in a small
quartz vessel, and with special atten-
tion given to the configuration of the
electric fields, conversion efficiencies
of 20 per cent, 5 per cent and 2 per
cent have been obtained for the 2nd,
3rd and 4th harmonics respectively.

It is concluded from these experi-
ments that high electric field gradients
in the discharge are essential for
efficient harmonic generation. The
microwave techniques used to obtain
these results are described in detail.
Problems involved in scaling the de-
vice to millimeter wavelengths are
considered.

1034 A Microwave Interferometer
Using High-Resolution Focussed
Beams for Plasma Studies

R. A. Hayami, Defense Research Tele-

communications Establishment, De-

fense Research Board, Department of

National Defense, Ottawa, Ontario.

A microwave interferometer using
high resolution focussed beams has
been developed to study the plasmas
created by hypersonic projectiles in
ballistic ranges. Large aperture lenses
are used to produce a microwave fence
normal to the line of flight of the pro-
jectile by stacking a number of pencil
beams focussed along a vertical axis
through the lime of flight. Comparison
of the integrated phase shifts in the

different beams transmitted through
the plasma gives a measure of the
diameter of he plasma column, and
hence the average electron density.
While the system described operates
at 35 Ge, with spatial resolution in the
focal plane of 05" (1.5 times the
wavelength), it is adaptable to mili-
meter wavelengths with correspond-
ingly better resolution.

1024 A Hi-Q Open Resonant Cell for
Microwave Spectroscopy

J. Cummins, Canadian Armament Re-

search and Development Establish-

ment, Defense Research Board,

Quebec, Quebec.

Dielectric rod waveguides operat-
ing in the HE;; mode have unique
properties which make them parti-
cularly suitable for the construction
of hi-Q resonators with the additional
advantage, for a certain type of
spectroscopic work, of being open
structures.

Such a cell is studied here systemati-
cally as a lossy transmission line. A
model is proposed for the mathemati-
cal analysis of the resonator by flow
graph techniques. A simple measure-
ment procedure is described whereby
very high Q can be measured accu-
rately within +2 per cent without
recourse to highly stabilized sources.
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1093 An Improved RC-Coupled Mono-
stable Flipflop

J. Rywak, Northern Electric Co. Ltd,,

Ottawa, Ontario.

A two-transistor monostable circuit
is proposed whose features of interest
are its relative insensitivity to tem-
perature effects, noise or transients in
power supplies, and its fast recovery
after self-reset.

Design equations are derived for use
in calculating the ‘“operate” or ON
time, and amplitude of tolerable trans-
ients in positive and negative power
supplies. Typical applications and
methods of control are also suggested.

1114 Temperature and Noise Effects in
Simple Transistor Choppers

J. H. Simpson, Radio and Electrical

Engineering Division, National Re-

search Council, Ottawa, Ontario,

The performance of low-level trans-
istor choppers is analyzed with the
help of the large-signal equations of
Ebers and Moll. The validity of the
theoretical results concerning both
magnitude and variation with tempera-
ture of the chopper errors is verified



by measurements on a dozen modern
general-purpose transistors.

Methods of compensating for the
errors of one-transistor and two-trans-
istor (balanced) chopping circuits and
their variation with temperature are
described. The design of a low noise
amplifier stage which receives the
chopper output is also discussed and
an arrangement capable of detecting
differences of the order of 0.1 uv be-
tween two DC signals is deseribed.

1113 A Direct-Coupled Complemen-
tary-Symmetry Audio Amplifier
R. S. Richards, Radio and Electrical
Engineering Division, National Re-
search Council, Ottawa, Ontario.

This paper describes the design of
a transformerless audio frequency
amplifier which operates from a single
voltage DC supply and which is able
to provide very nearly the maximum
power theoretically available from the
supply, provided that transistor break-
down voltage and maximum current
ratings are not exceeded. At full out-
put power the total harmonic distor-
tion and the intermodulation distor-
tion are less than 0.1 per cent and
1 per cent respectively.

The principal design problem is to
satisfy the conflicting requirements of
providing full drive to the output
stage and of obtaining adequate bias
stability; in the solution presented,
a separate DC amplifier senses and cor-
rects for changes in bias: this is shown
to be a logical and simple develop-
ment from a well-known two-stage
feedback amplifier.

1092 Harmonic Distortion in Trans-
istors at Audio Frequency

E. F. Johnson, Northern Electric Co.

Ltd., Ottawa, Ontario.

Input and output transfer character-
istics for alloy and double diffused
transistors are derived and analyzed
for harmonic distortion. The distor-
tion arises from the non-linear form
of the transfer characteristics and is
found to be expressible as a function
of the transistor current gain, base
emitter and collector resistances, load
and generator resistances and signal
amplitude. Grounded base and
grounded emitter configurations are
studied and graphs suitable for quick
evaluation of distortion up to three
harmoniecs are provided. Some numeri-
cal examples are quoted.

Tuesday, October 3
Afternoon Sessions, 2:30 - 5:00 p.m.
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1133 The Dissemination of Informa-
tion for the Toronto Stock Ex-
change

H. McLachlan, Canadian National Tele-
communications, Toronto, Ontario.

This paper provides a brief history of
the Toronto Stock Exchange, and de-
seribes the three main systems used for
dissemination of information to stock
brokers. They are: (a) the high-speed
stock ticker communications network
over which all sales transactions and
the latest bid and asked quotations are
transmitted to more than 400 tickers
located in 75 Canadian and four
United States cities; (b) the dial
ticker system whereby brokers in To-
ronto dial a 3-digit stock number to
receive a printout of the latest bid
and asked prices on 600 of the more
active stocks; (¢) the automatic quota-
tion display board system, which is
an electromechanical display which is
automatically up-dated each time a
change in bid and asked prices occurs
on the trading floor.

i
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1134 High - Speed Document Sorting

from Magnetic Ink Characters
G. W. L. Davis, Ferranti-Packard Elec-
trie Ltd., Toronto, Ontario.

This paper describes the history of
the use of bank cheques for payment
of accounts and examines the extrem-
ely rapid growth of the use of this
medium in the last twenty years. The
growth pattern has made it necessary
to mechanize wherever possible the
handling of these documents. The
methods by which the actual transfer
of funds is made are examined and
the way in which a machine readable
code was developed are considered in
some detail. Following the develop-
ment of this code the methods of sort-
ing are examined and a comparison
was made between the various tech-
niques involving digital and dictionary
types of operation. The current state
of the art in this field is discussed
and the feasibility of incorporating
both the sorting and accounting fune-
tions in one pass is examined.

Various refinements to suit indi-
vidual needs are considered and the
extreme flexibility which the presence
of a code-mark on a cheque offers is
described.
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1140 Some Problems of Data Process-
ing Applications

R. Fallis, Computing Devices of Can-

ada Ltd., Ottawa.

This paper deals with the barriers
and short-comings of some electronic
data processing systems’ applications
that must be overcome if an installa-
tion is to be a success. Some of the
characteristics of both punched card
and electronic data processing systems
are discussed.

Management requirements and re-
sponsibilities are presented. Certain
requirements of data processing and
how they affect the type of computer
required for a successful operation,
are also presented.

1141 The Management Operating Sys-
tem for Manufacturing Industries

R. Carroll, International Business Ma-

chine Co. Ltd., Toronto, Ontario.

The use of computers for Manage-
ment Control in the manufacturing
industries has developed rapidly in
the last two years. One of the most
advanced systems is the “management
operating system’ developed by IBM
to assist customers to design systems
for Electronic Data Processing Equip-
ment.

This sophisticated production con-
trol system illustrates the integration
and control of six functions: (1) fore-
casting, (2) materials planning, (3) in-
ventory management, (4) scheduling,
(5) dispatching, (6) operations evalua-

tion.
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1080 The Utilization of Planar Tech-
niques to Improve Yield and Reli-
ability in Diffused Diode Struc-
tures.

G. P. Zenner, Northern Electric Co.

Ltd., Montreal, Quebec.

In 1960 the first successful manu-
facture of planar devices was an-
nounced. In the planar design of
diodes, the device is fabricated in its
final configuration during the diffusion
operation. The improved character-
istics of planar diodes over the con-
ventional diodes is attributed to the
location of the junction under a
thermally grown passive oxide layer
which remains on the finished device.

The fabrication of planar diodes in-
volves various techniques and process-
ing like oxide masking, photo-etching
and metalic evaporation.

Electrical measurements taken on
finished devices indicated that leakage
current is 100 times smaller than in



conventional diodes. The breakdown
point (i.e. the breakdown voltage) is
sharper and more defined. For a large
number of diodes made from the same
material the voltage-current character-
istic is almost identical between
wafers.

The planar structure can be used
for practically any diode device on
the market.

1006 Failure Mechanisms in Mesa and
Planar Silicon Transistors

G. H. Li and A. G. Stanley, General
Instrument Corp., Hicksville, Long
Island, N.Y.

Mechanical failure of silicon wafer
material in mesa and planar devices
can result in increased leakage cur-
rent, erratic electrical characteristics
and open or shorting contacts. Con-
trolled experiments on silicon transis-
tors with wafers of different thick-
nesses show that the failure rate obeys
a Poisson distribution. A special chart
has been developed at General Instru-
ment for graphic evaluation of trans-
istor reliability data, and studies show
that the failure rate or probability of
defect formation is directly propor-
tional to the maximum surface stress.

A high percentage of defects or
cracks is introduced during contact-
ing, or gold wire bonding operations.
This mainly arises from using too
high a bonding pressure. To reduce
this, and still obtain satisfactory
bonds, an improved aluminum evapo-
rated strip has been developed. The
paper includes microphotos of the old
and improved strips for comparison.

1081 Epitaxial Varactor Diodes for
Microwave Power Applications

D. Walsh, Northern Electric Co. Ltd,,
Montreal, Quebec.

This paper is concerned with the
design and fabrication of high voltage
breakdown varactor diodes using epi-
taxial grown silicon. The structure is
the diffused mesa type, the junction
being located in a thin high resistivity
epitaxial layer, which is formed on a
very low resistivity substrate by vapor
deposition. Arsenic is chosen as the
n-type impurity in the substrate so
that impurity diffusion into the epi-
taxial layer from the latter is kept to
a minimum. Unlike conventional var-
actor diodes both low series resistance
and high voltage breakdown can be
achieved simultaneously. Cut-off fre-
quencies as high as 200 Ge have been
obtained with breakdown voltages
greater than 30 volts. Applications
discussed are harmonic generation and
mixers.
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1073 An Analysis of the Transient
Response of P-N-P-N Devices

J. M. Stewart and J. C. Boag, RCA

Victor Co. Ltd., Montreal, Quebec.

In recent years several papers have
appeared in the literature describing
the design and electrical performance
of various types of four-layer p-n-p-n
or p-n-p-n two and three terminal semi-
conductor devices. To a large extent
emphasis has been placed on the use
of these devices in power applications
and, although a few have been de-
signed to carry as much as 50 to 100
amperes of current in the “on” condi-
tion. In these power applications, the
prime criteria are not switching speed
and low storage time. It is the purpose
of this paper to describe an investiga-
tion of the static and transient char-
acteristics of one of the triode p-n-p-n
structures — the Germanium Thyris-
tor, paying particular attention to the
question of switching speed. The
properties of the electron-injecting
collector contact and the electron cur-
rent gain are described as functions
of collector current and temperature,
while analytical expressions for the
rise, fall and saturation times are de-
rived and compared with measure-
ment. Although this analysis is done
specificaly for the thyristor, it is
applicable in general to any p-n-pn
structure. Finally the design of a
simple blocking oscillator is presented
in order to demonstrate the advan-
tages of using p-n-p-n devices in such
circuits. The design of a simple trig-
gered nanosecond pulse generator is
also described which produces pulses
of 50 volts maximum amplitude across
50 ohms with pulse-width controllable
from 10 nsec to 1 usec with rise and
fall times of 3 nsec and a maximum

repetition rate of 5 Mc.
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1060 Descriptions and Some Design
Consideration on a Microwave
Radio Relay Equipment

E. Podraczky and M. C. Kiryelejza,

RCA Victor Co. Ltd., Montreal.

In modern communications systems,
increasing emphasis is being placed
on economy. This results in a desire
for low initial cost and low operating
expense. At the same time, perform-
ance is being upgraded, and CCIR
standards are specified for the majority
of installations. The design engineer
is faced with the problem of obtaining
the best balance between performance
and cost.

This paper consists of two parts.
The first describes the type RCA MH-
300-2 radio equipment and its per-
formance; the design philosophy is
outlined in the second part.

The radio equipment described is an
FM, 300 voice multiplex channel sys-
tem operating in the 17002300 Mc
band. It is capable of carrying mono-
chrome TV signals. With 300 channel
loading, the CCIR standard of per-
formance is obtained, and up to 480
channels can be carried with slightly

reduced performance.

1118 A Modern Medium-Route Micro-
wave System

T. W. Purdy, Canadian Motorola Elec-

tronics Co., Toronto, Ontario.

A description is given of some of
the techniques employed in the design
of a new communications system. A
basis 240-channel system has capacity
doubled using a new 1-for-2 switch
permitting one protection channel for
two operating channels. The “piggy-
back” method of coupling this system
to one in a different frequency band
leads to efficient use of hardware and
reduces tower loading requirements.
Modern transistorized alarm and con-
trol circuits monitor the system opera-
tion. The ultimate noise performance
of a microwave system can be deter-
mined using noise loading techniques.
Field results obtained on this system
are presented in graphical form.

1004 Multiplex Equipment for Use on
Light-Route Radio

H. R. Heron and R. L. Weeks, Lenkurt

Electric Co., Vancouver, B.C.

This paper discusses factors fo be
considered in the design of multiplex
for light-route radio, with particular
emphasis on reliability, accessibility,
carrier frequency synchronization and
stackability. Built-in signalling com-
patible with the present day needs in
toll switching plant, yet sufficiently
low in cost for these low cross section
systems, is also described. Slides and
sample units illustrate the mechanical
concepts.

1069 The Use of Broad-Band Radio for
a Studio Transmitter Link

J. E. Konrad, Brown-Boveri (Canada)

Ltd., Montreal, Quebec.

This paper describes the application
of Brown-Boveri RT6 broad-band radio
for use as a studio transmitter link.
The major requirements of this equip-
ment are outlined and the relevant
specifications given. Special features
of the RT6 system are described as
they relate to the operational char-
acteristics of the equipment. Brief
reference is made to the use of this
equipment for multi-channel operation
with the type Mk3 multiplex system.
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1146 Generation of MiHimeter and
Submillimeter Waves

P. D. Coleman, University of Illinois,

Urbana, Ill.

Theoretical and experimental results
on the frequency conversion proper-
ties of a microwave plasma in the low
millimeter range are presented. A
simple analytical treatment of the
problem yields results which are in
excellent agreement with experiment
in multipliers up to and beyond the
7th harmonic and in frequency adders.

Recent results on the megavolt elec-
tronics approach to submillimeter
wave problem are given. Transition
radiation, Fabry-Perot resonators, and
Cerenkov couplers using scalar and
tensor media are discussed. Transi-
tion or annihilation radiation beam
couplers have now been explored up
to the 42nd beam harmomic frequency.
Beam excitation of a Fabry-Perot reso-
nator at 35 Ge is described.

1147 Propagation of Millimeter and
Submillimeter Wavas

F. G. R. Warren, RCA Victor Co. Ltd.,
Montreal, Quebec.

The factors affecting propagation in
the millimeter and submillimeter wave
region of the spectrum differ from
those which are predominant at longer
wavelengths. Quantitative differences
arise because in this frequency range
even the smaller details of structure
of both natural and man-made objects
may have dimensions of many wave-
lengths. There are also qualitative
differences resulting from absorption
bands due to molecular resonances in
atmospheric gases at these frequen-
cies.

The significance of fhese factors
in the propagation of millimeter
and submillimeter waves is outlined.
Guided propagation and plasma effects
are discussed briefly.

1148 Masers
J. A. Giordmaine, Columbia Univer-
sity, New York, N.Y.

Details to be announced.

1149 Application of Solid State Mater-
ials at Millimeter Wave Lengths

G. S. Heller, Lincoln Laboratories,
Massachusetts Institute of Technology,
Lexington, Mass.

Details to be announced.

15 CIRCUIT
DESIGN — I

ve

ANCHOR
ROOM

1012 Circuit Design Automation

J. P. Hesler, General Electric Com-
pany, Syracuse, N.Y.

This paper describes methods of
utilizing computers as tools for the
improvement of circuit reliability. It
is mainly concerned with the devel-
opment of programs to solve the equa-
tions of synthesis for drift-tolerant
circuits. The first step is derivation
of equations using “worst-case” design
criteria. The second step is program-
ming a digital computer to solve the
equations, and the third step is verifi-
cation of the programs through labo-
ratory measurements. Programs have
been written for the following circuit
topologies: (1) symmetrical base-re-
turn, flip-flops; (2) non-symmetrical,
basereturn, flip-flops; (3) iterative
NAND-NOR circuit; (4) special pur-
pose NAND-NOR circuit. The paper
discusses the direct and indirect ad-
vantages of the program, and de-
scribes three areas in which the work
is being extended.

1043 Optimum Design of Sampled-
Data Control Systems

D. W. C. Shen, Moore School of Elec-
trical Engineering, University of Penn-
sylvania, Philadelphia, and General
Dynamics/Electronics, Rochester, New
York.

This paper describes the application
of least square filtering and z-trans-
form technique to synthesize the physi-
cally realizable transfer function of
a feedback control system when ran-
dom signals corrupted by noise are
sampled before filtering. The opti-
mum transfer function cannot be fac-
torized by the conventional method
because the expression contains both
the continuous and the sampled funec-
tions. The difficulty can be circum-
vented by sampling the expression
again, computing the response for
positive time only, and then evaluating
the limit as the sampling period tends
toward infinity. A simple example
shows that under least square optimi-
zation the holding ecircuit should be a
polygon-approximate predictor.

1063 Computer Study of Partially

Neutralized Transistor Amplifiers
G. H. Cohen and D. Platnick, Univer-
sity of Rochester, New York.

The ‘“black box” approach to trans-
istor IF amplifier design is most ex-
pedient. However, for a satisfactory
understanding of the behavior of trans-

ELECTRONICS AND COMMUNICATIONS, September, 1961

istor amplifiers the equavelent circui
(inaccurate as it may be) is still use
ful. The hybrid pi equivalent circui
has been shown to be accurate a
frequencies below alpha cutoff.

In the design of narrow band ampli
fiers the normal pi equivalent circui
is quite valid and leads to simpl
expressions for potential stability
transducer gain and bandwidth. Sim
plifying assumptions have been mad:
and results compared with a machin
solution using the complete hybrid p
parameters.

The paper also discusses the effec
that imperfeet neutralization in th
amplifier configuration has on per
formance. When the effects of engi
neering approximations are known
one can devise a logical design pro
cedure based on the equivalent circuit
The paper extends analysis to includ:
more than one iterative stage when
the effect of imperfect neutralizatio
becomes more pronounced.

1021 Two-Variable Feedback Contro
Systems

E. V. Bohn, University of Britis]
Columbia, Vancouver, B.C.

Two-variable feedback systems are i
special class of the more genera
multivariable system. They are ¢
particular interest due to their rela
tively frequent occurrence in practice
Systems of this type have been ana
lyzed by Krasovsky using a comple;
number method and by Newman usin;
matrix methods. Both of these method,
are restricted to assymmetrical intex
connections.

This paper discusses the use of sys
tem eigenvalues as a means of deter
mining system stability for a genera
multivariable system. If this metho
is applied to the two-variable assym
metrical connection, considerably mor
insight into system stability is ob
tained. A more direct comparison witl
single-variable compensation method
becomes possible.

Wednesday, October 4

Morning Sessions, 10 a.m.-12:30 p.m
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1087 Transmission of Radar Picture
Over Telephone Lines by Slowed
Down Video

T. W. R. East, Raytheon Canada Ltd.

Waterloo.

Video signals from an air traffic con
trol radar are converted into a signa
of less than 1.5 ke bandwidth in a dual
gun storage tube. By suitable modula

5!



tion on an audio carrier, this signal
is transmitted through a telephone
circuit of wirephoto quality. At the
receiving end, the signal is detected
and written into a second dual-gun
storage tube. TV readout is used to
display the result on TV monitors.
The transmitting and receiving equip-
ment are described, the specification
on the telephone circuit given, and
overall performance described.

1102 Use of the Switched Message

Network for Data Transmission
K. B. Harris, Bell Telephone Co. of
Canada, Montreal.

New techniques are being developed
to permit the use of a switched mes-
sage telephone network for the trans-
mission of data from one business
machine to another. They will en-
compass a broad range of speed cap-
abilities and meet a variety of per-
formance requirements. They will
necessitate close co-ordination with
the business machine manufacturers
to ensure compatibility. A close look
will be required to consider: 1) Ampli-
tude frequency response; 2) Net loss;
3) Noise; 4) Envelope delay-frequency
characteristics; 5) Compandors and
echo suppressors and their turn-
around time. The present offerings,
classed at Data-phone 100, 200, 400,
and 600, are illustrated and their cap-
abilities and limitations discussed.

1007 Comar — A Contour Mapping
Radar System

H. E. Lustig, General Instrument Ltd.,

Westbury, Long Island.

COMAR is an airborne radar sys-
tem for the generation of a terrain
elevation contour record. All points
on a terrain, whatever their elevation,
are located by true vertical projection
onto a horizontal reference plane. The
paper describes the basic theory of
COMAR, a proposed implementation,
and the results of an error analysis
carried out to establish realistic ex-
pectations for vertical and horizontal
location capabilities.

1074 Synthesis of an Optimal Set of
Radar Track-While-Scan Smooth-
ing Equations

T. R. Benedict and G. W. Bordner,

Cornell Aeronautical Laboratory,

Buffalo, N.Y.

Performance-measure are described
which realistically reflect both noise-
reduction and manoeuver - following
capability of radar track - while - scan
system. Illustrations are given which
compare various smoothing equations
on the basis of this per performance-
measure. Finally, a set of position
and velocity tracking equations is syn-
thesized by a calculus - of - variations
technique. The synthesized set is

60

optimum for both position and velocity
tracking within the given performance
sense, in the class of all fixed para-
meter, linear tracking equations. The
resulting optimally synthesized set
characterizes the commonly termed

“a- 8" tracker.
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1027 Application of Parts in Military
Electronic Equipments
A. P. Harris, Canadian Military Elec-
tronics Standards Agency, Dept. of
National Defense, RCAF, Ottawa, Ont.
The “application” of parts is de-
fined as matching the performance of
parts to the conditions of stress they
encounter inside the equipment under
field conditions. The stress conditions
are fundamentally electrical and en-
vironmental. The natural and induced
environments are discussed and the
deterioration of parts under these
conditions reviewed. The steps to cor-
rect application are mentioned. When
the equipment specification states a
quantitative reliability requirement
the problem is complicated by the
necessity for determining the failure
rate of each part and assessing its
contribution to the failure rate of the
equipment.

17 RELIABILITY

1086 The Exponential Failure Distri-

bution as Related to Reliability
J. T. Hanes, Canadian Arsenals Ltd.,
Toronto, Ontario.

This paper explains why the failure
rates of component parts must be
known in order to predict the Mean
Time Between Failures of an equip-
ment design. The exponential distri-
bution is desirable for the designer
and there is evidence that it is found
in practice. The exponential case is
described and mean life derived. Parts
life tests are dealt with and confidence
limits of life estimates simply ex-
plained. Limitations of the exponen-
tial hypothesis are discussed. The re-
placement type life test is considered
and related to the equipment life test.
The paper is given from the engineer’s
standpoint without attempting any
advanced statistical mathematics.

1023 A Critical Review on the Reli-
ability of Components

A. Simoni, Precision Electronic Com-
ponents (1956) Ltd., Toronto, Ontario.

The tendency of individuals and
committees in charge of determining
reliability of components is to use
mass test procedures. And it has been
suggested that manufacturers should

be obliged to test their components
in large quantities to provide statis-
tical information. However, the eco-
nomics of large-scale testing are such
that it is not practical to test com-
ponents for more than one stress con-
dition, namely load life. This provides
no information on other stresses which
can lead to failure.

This paper presents some examples
of failures in components due to
stresses other than load life. It also
suggests solutions to the problem of
determining quality and reliability of
components.

1132 Some Aspects of Accelerated
Life Testing

G. Lengyel, Ontario Research Founda-

tion, Toronto, and H. Lysons, Secre-

tary, Electr. Component Research and

Development Committee, Defense Re-

search Board, Ottawa, Ontario.

The possibility of carrying out an
accelerated life test depends on the
existence and knowledge of a mathe-
matical relationship between aging
factor and life, such as the Arrhenius
law. But there are limits af applic-
ability. In functional life testing simul-
ating service conditions, more than
one aging factor is applied simul-
taneously. This causes difficulties in
evaluation of test results, and com-
parison of data from different labora-
tories becomes almost impossible even
when tests are carried out under
rigorously specified conditions. Appli-
cation of one aging factor at a time
yields more fundamental knowledge.

Failure mechanisms deserve con-
siderable attention, as they may give
valuable information to improve the
quality and reliability of the product.
The failure mechanism must also be
known to set up reasonable failure
criteria for the life test. This paper
gives an example for an ambiguous
failure criterion from experience with
transformers at Ontario Research
Foundation. The paper also discusses
economy of life tests. The main cost
factors are the time required for a
test and the number of samples to
be tested. Increased acceleration of
testing, and its limits are described.

¥
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1031 Experimental Frequency - Stable
Transmissions at 80 kc from a
Transmitter at Ottawa

J. S. Belrose, Radio Physics Labora-

tory, Defense Research Telecommuni-

cations Establishment, Defense Re-
search Board, Ottawa, Ontario.



The accuracy of frequency compari-
son of distant radio wave transmis-
sions is limited by doppler shifts
caused by ionospheric variations. At
HF, the doppler shift introduces errors
of the order of 1 part in 107 to 108,
but in the VLF and LF range, the re-
flecting layers of the ionosphere are
quite stable throughout large portions
of the day, and frequency comparison
is often possible within a few parts in
1010 or 1011. The Radio Physics Labo-
ratory is operating an experimental
frequency-stable 80-kc¢ transmitter at
Ottawa, and phase variations of the
received signal at Churchill are being
recorded. From the recordings, the
mean relative drift between the termi-
nal oscillators can be obtained, and
the departures of the phase from that
predicted by the mean drift curve are
due almost entirely to propagation
variations. These results are dis-
cussed, and some effects of ionospheric
disturbances are indicated. The main
emphasis of the paper is, however,
concerned with methods of phase com-
parison, a subject of wide-spread,
current interest because of application
to world-wide time-frequency synchro-
nization.

1032 Frequency Sounding as an Aid to
Air-Ground HF Communications

J. P. Murray and G. W, Jull, Defense
Research Telecommunications Estab-
lishment, Defense Research Board,
Ottawa, Ontario.

Recent trials have demonstrated the
effectiveness of ionospheric sounding
as an aid to HF air-ground communica-
tions, particularly on long northern
flights at auroral zone latitudes during
ionospheric disturbances. Sporadic E
modes of propagation were found to
be useful for HF communications for
a large percentage of the time during
severe disturbances, when normal
modes of propagation had failed. Re-
ception quality on any one assignment
often changed considerably in short
periods of time, and complete black-
outs across the HF band were expe-
rienced. To minimize the effect of
blackouts, it was necessary to pass
traffic with minimum delay when suit-
able propagation conditions were
found by sounding.

1117 Radiation Patterns and Impe.
dance of a VHF/UHF Dipole
Antenna Inside a Supporting
Tower

J. Y. Wong, Radio and Electrical Engi-

neering Division, National Research

Council, Ottawa, Ontario.

The problem of a vertical dipole
antenna located inside a metal lattice-
type tower is investigated. In order
to compute the radiation pattern, the

actual configuration is approximated
by an idealized two-dimensional model.
The analysis assumes that the longi-
tudinal tower members are small and
act as uniform scatterers. Results
of pattern and impedance measure-
ments are presented for practical
towers of triangular and rectangular
cross section to demonstrate the fea-
sibility of this type of antenna struec-
ture for providing omnidirectional
coverage.

1084 High Speed Analog Simulation
of Antenna Arrays

J. Gilbert, Canadian Armament Re-

search and Development Establish-

ment, Defense Research Board, Que-

bec, Quebec.

This paper describes a high-speed
analog simulator for synthesizing two-
dimensional antenna arrays. The
method of simulation utilized enables
the computation of the overall ampli-
tude radiation produced by a number
of radiators arbitrarily distributed on
a plane without placing any restriction
on the orientation of their respective
radiation patterns. Because of the
high frequency response of transistor-
ized computing elements specially de-
signed for the simulator, the radiation
characteristics of a given array can

NOTICE
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be visually displayed either on a
cathode ray tube or a slow pen re-
corder. The positions and currents of
the individual radiators are directly
determined by dial calibrated poten-
tiometers. In this manner, trial-and-
error design procedures are largely
simplified, since the effects of changes
on the parameters of the array can
be continuously monitored. In prac-
tice, the method of simulation has the
advantage of requiring only a limited
number of basic computing elements
for the various problem operations.
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1112 A Parametric Amplifier for an
L-Band Surveillance Radar
A. C. Hudson, Radio and Electrical
Engineering Div., National Research
Council, Ottawa, Ontario.
A negativeresistance type para-
metric amplifier operating at 1300 Mc¢

ELECTRONICS AND COMMUNICATIONS, September, 1961

has been designed and built in the
laboratories of the National Research
Council. The amplifier is of the non-
degenerate, variable-capacitance diode
type and is pumped at X band. The
noise factor of the amplifier and fol-
lowing mixer is 2 db.

The amplifier will be on display,
and experience gained in construction
and test of this device will be de-
seribed. Flight trial results and other
tests performed on an operating sur-
veillance radar will be presented.

1042 Circuit Impedance Effects in a
Non-Degenerate Parametric Am-
plifier

D. G. Vice, Northern Electric Co. Ltd.,
Ottawa, Ontario.

From the general energy relations
which have been developed for non-
linear reactive elements under the
influence of a high frequency pump
and lower frequency signal, it is shown
that the terminating impedances pre-
sented to each of the various sideband
and harmonic frequencies determine
the characteristics of the resulting
device.

This paper derives some expressions
for the energy relationships under
various sideband frequency terminat-
ing impedance conditions, and then
shows how these effects are demon-
strated in a practical circuit. Band-
width and tuning considerations are
included.

1127 Synthesis of Negative Resistance
Amplifiers

Norman L. Weinberg, Applied Physics
Group, Air Arm Div., Westinghouse
Electric Corp., Baltimore, Md.

This paper presents a synthesis
technique for determining the element
values and the performance of 2 nega-
tive resistance microwave amplifier
utilizing a circulator. The general pro-
cedure is based on the synthesis of
the input impedance of a lossless net-
work terminated by a negative resist-
ance, after the required impedance
is derived from the gain function. The
low pass equivalent ladder network
is obtained for amplifiers having the
Butterworth, Tschebyscheff, and ellip-
tic responses. Application of the
synthesis procedure yields the termi-
nating shunt capacitance for the gen-
eral order Butterworth and Tscheby-
scheff amplifiers. This leads to
expressions for normalized bandwidth
and graphs are presented which indi-
cate the bandwidth improvement
achieved at the expense of pass band
ripple. The technique can be applied
to many suitable functions enabling
the engineer to synthesize and evalu-
ate the device.
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1097 Noise Characteristics of Tunnel
Diodes and Tunnel Diode Ampli-
fiers

J. Shewchun, University of Waterloo,

Waterloo, Ontario.

This paper examines the basic
mechanisms by which a tunnel diode
contributes thermal and shot noises
to electrical circuits, and hence
attempts to establish a limiting
criterion on the noise figures of one-
port and two-port amplifier configu-
rations. Mathematical expressions are
developed to express the noise char-
acteristic of a diode, but it is shown
that the work involved in obtaining
a numerical evaluation exceeds that
involved in obtaining an equally
acceptable value through a graphical
analysis of a measured characteristic.
The importance in having an explicit
relationship for the noise character-
istic lies in the ability to prescribe
physical specifications for manufactur-
ing a tunnel diode giving a minimum

noise.

20 RADIATION
INSTRUMENTA- &
TION

ANCHOR
ROOM

1154 The Ontario Radiation Protection
Laboratory — Equipment and
Program

E. O. Braaten, Industrial Hygiene
Branch, Department of Health, To-
ronto, Ontario.

The unique construction and special-
ized instrumentation of The Ontario
Radiation Protection Laboratory is dis-
cussed in relation to the requirements
for measuring radiation from natural
and artificially produced radio-active
material found near reactors, uranium
mines, refineries etc. A general pro-
gram relating to these objectives is
described.

1071 Low Noise Transistor Preampli-
fier for Use with Silicon Junction
Alpha Particle Detectors

A. J. S. Davidson, RCA Victor Co. Ltd.,

Montreal, Quebec.

Some factors in the design of a
transistor preamplifier for optimum
resolution of pulse heights from a
silicon junction particle detector are
discussed. The charge amplifier feed-
back configuration is found preferable
to compensate for variation in the de-
tector capacitance. The output noise
is calculated, taking into account the
detector noise and an analysis is pre-
sented of the signal to noise expected
of a transistor input stage. The effect
of pulse shaping networks on signal
to noise ratio is considered for the case
where the signal is a decaying expo-
nential waveform. Measurements on
an amplifier designed on these prin-
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ciples are described giving a noise line
width (f.w.h.m.) of 18 kev with a 12 pf
input capacitance.

1070 An Alpha Particle Contamination
Monitor Using Silicon Junction
Detectors

J. C. Boag, RCA Victor Co. Ltd., Mon-

treal, Quebec.

An alpha particle detecting portable
monitor has been developed utilizing
8 large area pn silicon junction detec-
tors. The active area of each detector
is 2 sq. em, providing a total area of
16 sq. cm. When used for detection
of distributed sources of alpha activity,
the sensitive area may be as large as
40 sq. em depending on the arrange-
ment of the detectors.

The paper describes briefly the prin-
ciple of operation of silicon pn june-
tion radiation detectors and discusses
suitable input configurations for meas-
uring the detected signal. An analysis
is presented of the signal-to-noise ratio
readily obtainable wusing high fre-
quency drift transistors.

The design of a simple linear count
rate indicator is described, with a
discussion of accuracy expected on
random counts. The monitor covers
the range 0 to 2 x 108 counts per
minute in four switched decades, and
has been designed to be insensitive
to variations in transistor parameters,
and temperature in the range —30°C
to 4-50°C.

1135 A High-Speed Analog to Digital
Converter
W. F. Korczynski, Computing Devices
of Canada Ltd., Ottawa, Ontario,
A newly developed solid state 400-
channel pulse height analyzer uses an
encoder for analog to digital conver-

CONFERENCE OFFICE

1819 Yonge Street, Toronto 7
Telephone HUdson 8-7768

sion which takes advantage of a two-
step process to permit high speed with
a relatively low clock frequency. The
input signal charges a capacitor to the
peak value of the pulse. The capacitor
is subsequently discharged in steps
equal to 10 channel widths until its
potential is reduced to a value corres-
ponding to the 13th channel level
Discharging then proceeds in steps
equal to single channel width until
the base line potential is reached. A
10-volt pulse, with channel width set
at 25 millivolts, is encoded in approxi-
mately 50 usec. Excellent linearity is
achieved except in the first few chan-
nels.

1154 Details to be announced.

Wednesday, October 4
Afternoon Sessions, 2:30-5:00 p.m.

21 Panel Discussion on

IMPORT &
EXPORT *
PROBLEMS
TOTEM
ROOM

Moderator: R. Story, Vice-President
and General Manager, Radio Valve Co.
Ltd., Toronto, Ontario.

A panel of leading executives in
the Canadian electronies industry will
deal with the various aspects of the
import and export of electronic prod-
ucts. Their joint experience gained
in discussions with the industry, gov-
ernment, as well as with representa-
tives of the U.S. industry, ensure a
highly interesting session on this
controversial topic. Panel members
are:

W. H. Jeffery, Vice-President and Gen-
eral Manager, Philco Corporation of
Canada, Don Mills, Ontario.

W. S. Kendall, Marketing Director,
Computing Devices of Canada, Ottawa,

Ontario.

SHEAF
ROOM

Moderator: Prof. A. D. Moore, Elec-
trical Engineering Department, Uni-
versity of British Columbia, Vancouver,
British Columbia. Chairman of the
IRE Canadian Region Education Com-
mittee.

A panel of experts who are well
acquainted with the various types of
technical education in electronics and
in the placement of the graduates of
these courses in both industry and
government organizations, will discuss
these and other problems involved in
choosing a career in electronics. Panel
members are:

B. R. Myers, Chairman, Department
of Electrical Engineering, University
of Waterloo, Ontario.

C. M. Jackson, Principal, Western On-
tario Institute of Technology, Windsor,
Ontario.

R. C. Poulter, Director of Education,
Radio College of Canada, Toronto,
Ontario.

W. F. McMullen, Engineering Person-
nel Manager, Canadian General Elec-
tric Co. Ltd., Peterborough, Ontario.
H. R. Smyth, Head of Navigational
Aids, Radio and Electrical Engineer-
ing Division, National Research,
Council, Ottawa, Ontario.

22 Panel Discussion on
EDUCATION



Major C. L. Richardson,
P.Eng.

| A distinguished contributor
to electronics in Canada,
Major Richardson was the
J first Chairman of the Cana-
B dian Section of IRE in 1925.

In retrospect

HISTORICAL SURVEY

... “lookung ahead” and “forward thinking” are catch phrases of our

times .

article by a distinguished Canadian engineer
provides such an interlude . . . Editor

My father, the late Prof. C. G.
Richardson, F. G. S., onetime head of
the Department of Chemistry, Ontario
Veterinary College, once remarked:
The great industrial revolution in
England took place during the life-
time of his father, and that the great-
est scientific progress had taken place
during his own lifetime. I might like-
wise say “The development and prog-
ress in the science of wireless com-
munication and ifs concomitant fields,
now covered by the generic term
“Electronics” has occurred during my
lifetime.”

The inquiring minds, who over a
period of time, contributed their bits
and pieces of knowledge to the mosaic
extend as far back to the year 1729
in England, when Stephen Gray gath-
ering together threads of prior knowl-
edge, in pointing out the difference
between conductors and insulators of
electricity.

Following along the years, we come
to the contributions of many inquiring
minds, each investiga‘ing phenomena;
formulating theories; laws, and often
producing crude apparatus of demon-
stration. The list is long and dis-
tinguished: Volta’s chemical battery
in 1793; Humphrey Davy’s 200 cell bat-
tery at the Royal Inctitution in 1809
to demonstrate the effects of high
voltage; and many others. From 1813
followed the work of Oersted, Ohm,
Ampere, Leyden, Wallaston and Arago.
By 1830, the genesis of wire tele-
graphy began.

Farraday and Henry’s work led to
that of Heinrich Ruhmkoff in 1851,
and the development of the Ruhmkoff
coil, now known as an induction coil.

Facsimile of the original Articles of
Association of the Canadian IRE
Section.

This was the basic instrument for the
production of Hertzian waves in 1887,
and is the point of departure from
wire to wireless telegraphy.

From thereon followed the investi-
gations into the phenomena of high
frequency oscillations by such secien-

. . occasionally, a pause to look back is in order . . . this invited

tists as Lord Kelvin, Clerk Maxwell,
Kirchoff, Pupin, Edison and John
Stone.

The story of wire telephony begins
with Alexander Graham Bell’s tele-
phone in 1876, and its development
and expansion together with wire tele-
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graphy was both on a practical and
commercial basis. Telephony without
wires was to come later.

From Roemer’s observation of the
eclipses of the moons of Jupiter, he
deduced that light travelled at about
a speed of 186,000 miles per second,
and Maxwell concluded that light
waves must be electromagnetic. Hertz
detected them; Marconi harnessed
them to signalling and Pupin made
them the bearers of sound. Thus Bell’s
work came into the orbit of com-
munication without wires.

In an article, short as this, one
cannot digress or detail credit to the
work of the many contributors in this
field except to bring to notice the
highlights of development and the
main personages, such as Sir Oliver
Lodge, Dr. J. A. Flemming, Wm. H,
Preece, Braun, Slaby, Arco, Zennick,
R. A. Fessenden, Nikola Tesla, Poul-
sen, and Prof. Pickard, etc. were the
outstanding scientists at this time.

The breakthrough and fundamental
element of modern electronics was
Dr. Lee DeForest’s three element tube
in 1907, it was in part developed from
Flemming’s valve coupled with the
Edison effect. It is strange that Edison
somehow missed this important devel-
opment in history. However, the three
element tube led a host of investiga-
tors on a new round of discovery and
we are presented with the names of
Arnold, Hazeltine, Hogan, Logwood,
Langmuir, Morecroft and Espenchied

I came into the picture when

. on the following pages .

Marconi sent the letter “S” across the
Atlantic, from St. John’s, Newfound-
land to Poldhu in Cornwall on Dec. 21,
1901. The world was electrified in
1909 by the “Republic” and Jack Binns
in the rescue operations, the first time
at sea. T followed the developments
through publications and experimenta-
tion to the years 1914. I made most
of the apparatus by hand, from crystal
detectors, coherers, to magnetic detec-
tors or “Maggies”. Made my own
transmitters, wound induction coils,
tuners, jiggers and other equipment.
Later experimented with Flemming
valves and DeForest’s Audios. I still
have a pair of N.E. R205-D tubes.

The next breakthrough came when
the ARRL. group set up short wave
transmissions from the U.S. to Andro-
scoggin, Scotland in December 1921.
The results were to direct attention
to the use of short wave instead of
long wave transmission which was
more costly. Short waves lead to the
study of skip-distance communication,
also it eventually led to microwave
techniques.

From now on there appeared a new
series of study and investigations with
the names of people like Dr. G. A.
Campbell, F. B. Jewett, E. H. Colpitts,
Van der Bijl, Alexanderson, Dubilier,
Collins, Meissner, Cady, A. W. Hull,
E. W. Kellog, Carl Dreher, A. W.
Rice, R. V. L. Hartley, Dr. Goldsmith,
and Melville Eastham and R. A. Baker.

Canada had her inquiring minds
too, I am reminded of some of them

Product section . . .
a preview of products selected by the exhibitors

to be on show at the LR.E. Exhibition

like Alexander Roach, R. A. Weagant,
Arthur H. Morse, Col. Arthur Steel,
Prof. Rosebrugh, D. P. R. Coats,
J. 0. G. Cann, Ted Rogers, Keith
Russell, Dr. Ormond Solandt, Prof. B.
deF. Bailey, and George Eaton.

It will be appreciated, that I have
made an inadequate survey of the
past. Today, the horizon has expanded
enormously which will continue for
some time to come. Electronics em-
braces many fields and now we come
to Robert Watson-Watts’ Radar, Direc-
tion finders, Sonar, Television, com-
plex landing and guidance systems,
microwave communications, telemeter-
ing systems for space flight to say
nothing of computers and self-organiz-
ing electronic brains. In one sense
we may say the wheel has turned full
cycle in which crystal detectors have
now become transistors!

To me, it is fascinating to look back
over the last decades of progress in
the science of electronics. The meet-
ing ground for scientists and engi-
neers from all over the world has
been the Institute of Radio Engineers
which began its corporate life May 13,
1912. The Canadian Section of this
great organization was formed in
1926 and I had the honor of being
its first chairman. The 1961 Canadian
Electronics Conference viewed against
these early beginnings, is surely a
source of great satisfaction to all those
many dedicated persons, who over the
years have helped the Institute to
achieve its present world-wide status
as a senior scientific body.

our special Feature

make
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Mixer-preamplifier
Shown at Booth 533 — lItem 2
The smallest available microwave froni
end assemblies are offered in LEL’s new
mixer-preamp series, model XBO-8. Combin-

ing an Orthomode mixer amd a Nuvistor IF
preamp, the device features small size, low
power drain, lower cost and excellent noise
figures, less than 8 db in the X-band model.
Units with conventional tuhes are available
in the range of 3.95 to 10.5 KMC. Power gain
is 22 db, IF is 30 or 60 Mecs.

E. G. Lomas, 227 Lawrier Ave. West,
Ottawa, Ont.

Solid tantalum capacitors
Shown at Booth 53Q — Item 5

Kemets Company’s new 75-volt solid tan-
talum capacitors, the highest rated units
of their kind, have been designed for mili-
tary and commercial appleations that re-
quire high reliability features combined
with miniaturization, and meet or exceed
some of the most rigid requirements of
MIL-C-26655A. The opera)ing range for the
75 volt capacitors is from 55°C to 4125°C.
They are furnished in 14 standard EIA
capacitance values, ranging from .1 to 15
microfarads in tolerances of =20, 10, and
5 per cents.

Melcolm, 19¢9 Avenue Rcad, Toronto 12,
Ontario.

Tuned amplifier and null detector
Shown at Booth 25 — Item 8
An unusually versatile and compact in-

strument Type 12Z32-A. measures only 8” x
6” x 7334”. In addition to its main use as a

bridge detector with its high sensitivity of
1 xv it has applications as a preamplifier,
a tuned audio ammplifier énd an audio spec-
trum analyzer. Completelv transistorized
and battery operated, the umit is housed in
a G-R rack bench cabinet.

General Radio Compary, 9 Floral Park-
way, Toronto 15, Ont.

Quadruple flip-flop packages
Shawn at Booth 161 — TItemn 3
Type 4216 is a four Hlip-flop shiit register
package with shift and parallel read-in
gates. Level inputs are by 1500 ohm capa-

citor diode gates. Two pulse inverters are
included to drive each set aof the above
gates. It may be used for parallel-to-serial
conversion. Tvpe 4213 Rip-flop package may
be used for cwnnections as a shift or buffer
resister, and Type 4214 was designed to meet
set-reset applications.

Digital Equipment Corp., 146 Main St
Maynard, Mass.

Aluminum solder
Shown at Booth 461 — Lkem 6

Belling & Lee Ltd. manufacture a rosin
cored solder specifically for he soldering
of aluminum and the majority of aluminum
alloys. It’s miost successful on light gauge
components and wires in the radio industry,
but is highly suitable for fluorescent lamp
caps made of aluminum. It mayv be used
with an ordinary soldering iron under
normal hand soldering conditions. Should
be of interest to Radio and Lamp indus-
tries, for chassis soldering and also used
in lightweighi TV cameras.

Astral Electric Co., Ltd., 44 Danforth
Road, Scarborough, Ontario.

Analog and digital recorders
Shown at Booth 152 — lItem 9
The FR-100C analog and digital recorders

feature all solid state electreunics, capable
of either Direct, FM, PDM os PCM, (serial

Slo-Syn translator
Shown at Booth 369 — Item 4
A pulse-to-step converter called Slo-Syn
translator type ST-150 is available for use
in programmed positioning, remote position-

ing and indicating applications. This device
is designed to convert low level signal pulses
or square waves into the correct switching
sequence needed to drive a Slo-Syn Syn-
chronous Motor at 200 discrete steps per
revolution,

The American Superior Electric Co., Ltd.,
174 Evans Ave., Toronto 18, Ont.

Precision breadboard
development kits

Shown at Booth 244 — Item 7

These kits include Precision 1, 2, and 3
gears, ultra precision shafting, adjustable
hub clamps, engraved disc and drum dials,
miter and bevel gears, miniature-multi-jaw
coupling, anti-backlash gear assemblies,
shaft hangars, speed reducers, differentials,
non-metallic spur gears, fine pitch “certi-
fied” racks, universal joints, precision tool
components, universal multi-ratio gear box,
miniature chain and sprockets, spiroid gears,
and adjustable bellows couplings.

PIC Design Corp., 477 Atlantic Ave., East
Rockaway, Long lIsland, N.Y.

Illuminated push button switch
Shown at Booth 363 — Item 10
Burgess micro switch Model 3AA1l4, is a
solonoid hold push botton switch panel
mounted by either barrier or flange mount-
operaling position if coil is energised. Avail-

and parallel) recording and reproduction,
up to 300 KC.

A video loop unit records up to 30 seconds
of 4 MC information using a stationary
head and 1300 ips tape speed.

Ampex of Canada Ltd., 1458 Kipling Ave.
North, Rexdale, Ont.

ELECTRONICS AND CONMMUNICATIONS, September 1961

ing. Switch may be depressed and held in
able with momentary action and alternate
action. Circuiting is 2 pole or 4 pole, 5 amps
resistive to 250 AC. Four lamps illuminate
the display panel which acts as a button for
operating switches.

Burgess Micro Switch, 5 Brookiyn Ave.,
Toronto 8, Ont.

F.33
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Shaft position coder
Shown at Booth 364 — Item 11
The Kelk shaft position coder Model 541
is an analogue-to-digital converter which
accepts a shaft rotation input and delivers

electrical outputs which express the instan-
taneous angular position of the input shaft
in decimal circuit form. It is designed so
only one output per decade is possible at
any time and ambiguity of output repre-
sentatlon is impossible. Magnetic circuits
are used for switcking to reduce friction
and wear.

George Kelk Ltd, 5 Lesmili Road, Don
Mills, Ont.

IF filter test set

Shown at Booths 342, 344 & 350 — ltem 14

The Jerrold IF-filter test set Model 1701
is a laboratory or production test instru-
ment which is particularly useful in the
quantitative and comparative measurement
of filters in the 2 to 70 MC range that
exhibit dynamic ranges of approximately 80
db. In addition it arcurately measures and
compares gain, loss and VSWR of other
electronic components within the specified
range. Test sets with a range to 100 mc
are available on spec:al order. An accessory,
the Jerrold Model KSB-50 rf bridge will
extend VSWR measuring capabilities.

Jerrold Electronics (Canada) Ltd., 50
Wingold Ave., Toronto, Ont,

Precision RMS decade voltmeter
Shown at Booth 138 — Item 17

Believed to be one of the most accurate
AC voltmeters in the world, the Muir-
head D-930-A precision RMS voltmeter

Automated soldering machine
Shown at Booth 545 — Item 12
Semi- or completely automated soldering

is now possible on many components pro-
duced in and for the industrial market with

Kester’s universal soldering machine, SD-4
Model 1. This unique soldering machine is
designed so the adapters can be varied to
accommodate a variety of units to be
soldered using Kester “Solderforms” to com-
plete the automation.

Kester Solder Co. of Canada Ltd., P.O.
Box 474, Brantford, Ont.

Precise AC measuring
instruments

Shown at Booth 235 — Item 15

YEW model SPF series instruments are
designed for use In fields where precise
AC measurement is required. These in-
struments conform with the requirements
for 0.5 per cent portable of the American
Standard for Electrical Indicating Instru-
ments. They employ a newly designed pure
lron cup shield to minimize the external
magnetic field influence. Scales are hand-
calibrated and fitted with mirrors to eli-
minate parallax errors. The instruments
are designed to use in a horizontal position.

Yokogawa Electric Works, Ltd., 40 Worth
St., New York 13, N.Y.

Voltage regulator

Shown at Booth 352 — lIten 18
Inductrol induction voltage regulators and
Sta-Vo-Trol static voltage regulators are
now avajlable. Inductrol regulators feature
drift-free control, 100 per cent overload

Double vapour diffused junction
rectifiers
Shown at Booth 331 — Item 13

Samples shown are from a wide range
of double vapor diffused junction rectifiers

manufactured by Syntron (Canada) Limited.
Peak inverse voltages cover the range from
50 to 1,500 volts. Units are supplied in
various packaging configurations and all
feature long operating life, low reverse
currents and high rectifier efficiency.

Syntron (Canada) Ltd., 930 Queenston Rd.,
P.0. Box 10, Stoney Creek, Ont.

Direct view storage tube
Shown at Booth 145 — Item 16

The EEV E-702 direct view storage tube
is incorporated in a Remscope oscilliscope
being used for the display and measurement
of intricate electronic information in re-
search and measurement laboratories. A
series of separate signals can be recorded
with this device and maintained for pro-
longed periods. A feature of this tube is
the storage of half-tone information and this
permits the storage of pictorial information.
The tube is incorporated in a Teleremscope
to permit the electronic scanning of steel
strips.

Canadian Marconi Co., 1830 Bayview Ave.,
Toronto 17, Ont.

Miniature circular plugs
Shown at Booth 452 — Item 19
New KPT/KSP line of miniature circular
Cannon Plugs are designed to meet re-
quirements of MIL-C-26482. KPT general

has a wide voltage range of 1 mV to 300 V
and a useful frequency range of 5 c¢/s to
100Kc/s. Over the greater portion of this
range the measurement accuracy is 0.05 per
cent and the reading accuracy over the
whole range is 0.025 per cent.

Mvuirhead Instruments Ltd., 677 Erie St.,
Stratford, Ont.
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capacity, 97 to over 99 per cent efficiency,
and rugged and compact design. The Sta-
Vo-Trol regulators feature zenerdiode sens-
ing, rapid response, remote sensing, and
compact size.

Voltage Regulator Products Div.,, General
Electric Co., 100 Woodlawn Ave., Pittsfield,
Mass.

duty plugs are available in seven shell
styles and six service types. KSP plugs are
similar, except they feature a non-con-
ductive finish and a large flange located
for rear panel mounting. Crimp type as
well as solder pot contacts are available.

Cannon Electric Canada Ltd., 160 Bartley
Drive, Toronto 16, Ont,
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Transmission measuring set
Shown at Booth 170 — Item 20
The TMS-0190 swept-band transmission
measuring set has been designed to meet
the needs of the communiczstions industry

for both inifial testing and reutine main-
tenance. The instrument mszkes it possible
to examine the transmission characteristics
within a prescribed frequencv band and
display these characteristics on a repetitive
basis on the face oif a cathode ray tube
with long persistance.

Tele-Radio Systems Ltd., 333 Dundas St.
W., Toronto 9, Ont.

Self-supporting communications

tower
Shown at Booth 336 «— Item 23

The addition of three heavy duty 20 foot
sections to the basic. self-st pporting Rohn
design has resulted in a rew I70 foot com-
munications topwer. This g.ves the extra
height and support needed to increase the
rating, so it can be used :or bigger and
heavier jobs

This has Yengthened the towers to new
heights which will prave exceptionally
valuable in communications construction.
Prior to this time the Rokn self-supporting
line of tower: had a maximum height of
130 feet.

Rohn Manufacturing Co.. Box 2000, Peoria,
imn.
Communications test equipment

Shown ot Bootlr 349 — IDem 26

Developed by RCA for precise measure-
ment of performance on high capacity
multi-channel telephone microwave relay
systems designed to comp.y with CCIR/

CCITT recommendations, RF sweep gen-
erator Type CG-75 features center fre-
quency in range 1.6 2.6 kmc; sweep range
0-1 kme; rate 60 cps (int.) or 01 -2 ke (ext.);
amplitude flatness =0.1 dt/50 mc or +1db/1
kme; and output 0-200 nmrw.

RCA Vivter Co.,, Ltd.,, 100t Lenoir Street,
Montreal, P.G.

Fully-transistorized computer
Shown at Booth 242 — Itern 2I
Designed for complex scientifi: and engi-
neering computations, the powerful stored-
program computer. Its solid-state compo-

| b == ﬂ,“_kf_—.’\'fﬂ'ﬂll

nents and advanced computer arcuits pro-
vide reliable, high-speed operation. It con-
sists of two modular units, a central process-
ing unit and a paper tape reader and punch.
Special design features include 20,402 digits
of magnetic core storagc.

Internationaf Business Machines Co. Ltd.,
Don Mills Road, Don Mills, Ont.

Precision AC panel meters
Shown at Booth 351 —— Item 2+

Honeywell has announced extensian of its
product line to include a broad range of
iron vane AC volt meters, amme:ers, and
milliammeters. They are matched stvle.-wise
to the line of DC meters and are available
in the following ranges: volt meters, one to
800 volts; ammeters, one to 8 amperes;
and milliammeters, 10 to 800 milliamperes.
The moving iron vane mechanizms feature
magnetic damping, impregnated field coils,
and selected fized and moving iron material
to provide long, trouble-free operation.

Honeywell Controls Ltd., Precision Com-
ponents Division, Vanderhoof Ave., Toronto
17, Ont,

Hermetically-sealed
rotary switch
Shown at Booth E-6 — Iten 27

Designed far landing gear applications.
this rotary switch manufactured im Canada,
has been incorporated in the Canadair CF-
104. It’s designed with contacts rated at 28
volts DC, 25 amps resistive. Temperature

range is —63° to -250°F. It has passed
10,000 cycles at 60 g’s vibration and 1,000
cycles at 100 g’s vibration. Two models are
available: selt-centering model 35* switch
actuation and non-cemtering type with 185°
travel.

Licon Switeh Division, Canada Illinois
Tools Ltd., 67 Scarsdale Rd., Don Mills, Ont.
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Transistorized infra-red detector
Shown at Booth 241 — lItem 22

A portable instrument designed fo detect

faults in high voltage transmission lnes,

may also be used in a variety of industrial

-_ v

and research rcles to determine iempera-
ture differences or (in modified form) to
make accurate temperature measurements
One version has been used as an intrusion
alarm, The ins{rument normally may be
mounted on a tripod while it is be:ng msed.
Canadian Patents and Development Lid.,
National Research Council, Ottawa. Ont,

Epoxy copolymer dipping
compound
Shown at Booth 253 — Item 25

Hysol 5034 #s u single component, 100 per
cent solids epoxy cumrpound designed for
dip coating. A substantial coating thickness
can be applied in one application, wita ex-
cellent bond strength to steel, aluminum
and many other materials, It has an ex-
tended tank life.

Typical applications include insulating
electrical components, ¢.g. bus bar, capa-
citors, coils, etc., and providing metal to
metal bonds. This material can also be “B™
staged, from a dipping ¢compound to a film
adhesive,

Hysol (Canada) Ltd:, P.O. Box 53, Station
R, Toronto, Ont

Versatile sweeping oscillaior

Shown at Booth 534 — Item 28
Ligna-Sweep Model SKV is a 50 cps to
220 mc sweepirg oscillator and frequency
marker. It provides repetition rate of log
and linear sweeps from 0.2 cps to 30 cps,
manual frequency control, and high-level

AGC’d RF output. Another oscillator Sona-
Sweep Model M is a 20 cps to 200 ke audio
sweeping oscillator and frequency mazrker,
which provides sharp pulse iype crystal
markers, stable sweep widths as rarrew as
20 cps.

Kay Electric Company, Maple Avenue,
Pine Brook, N.J.

67



For further information on Feature Products use Readers’ Service Cards on pages 91 and 92

Pulse height analyzer
Shown at Booth 469 — Iltem 29
This 5 Mc analyzer has 256 channels with
a dead time of (1340.2N) microseconds
where: N is the channel number. Channel

Miniaturized DC potentiometer
Shown at Booth 5344 — Item 30
The Model PC “PocketPot” is a .05 per
cent accurate, miniaturized DC potentio-
meter for use as an infinite impedance

capacity is 65,535 counts and rise and fall
times of ADC are 0.6 microseconds or faster,
differential linearity is better than +2.0 per
cent from channel 3 to 255, while integral
linearity is 0.5 per cent or better for the
same rhannel range.

The Glendon Instrument Co. Ltd. 46
Crocktord Blvd., Scarborough, Ont.

Rotary switch
Shown at Booth 541 — lIten 32

This rotary switch, series 600, has a dia-
meter of 114” and was designed to meet
MIL-S-3786 A. It's available with ceramic,
phenolic or Mycalex sections. The switch
can be supplied with adjustable or fixed
stops with 30°or 60° indexing. It has up to
12 terminals on each side of the stator of
which eight can be insulated. Contact resis-
tance is 3 milliohms, current rating is 2
amps at 15 VDC and 250 ma at 110 VAC, and
e test 18 25,000 cveres minimum.

Centralab Canada Ltd., P.O. Box 400,
Ajax, Ont.

Long-life miniature relay
Shown at Booth 555 — Item 35
A small, rugged, high performance KHP
series realy, model 4PDT, adds a new dimen.
sion im reliability to electromagnetic switch-
ing. This was designed to meet require-

4 <44

ments of data processing, process control,
etc. It is insulated with molded glass rein-
forced alkyd and has a life in excess of 100
millionn mechanical operations. Contact ar-
rangements are: 4 Form C (4PDT) and 2
Form Z (2PDT-DB).

Potter & Brumfield, 135
Guelph, Ont.

Oxford St.,
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calibrator and measuring instrument. Pocket
Pot’s uniqueness is that in spite of its small
size, it is a completely self-contained, high
accuracy potentiometer with internal
galvanometer, standard reference source
and direct “in line” dial readout.

Sensitive Research Instrument Corp., 310
Main St.,, New Rochelle, N.Y.

Filtercons
Shown at Booth 433 — Itemn 33

This is the name applied to newly de-
veloped three terminal, high frequency,
low pass filters. Several advantages of the
designs are: the resistive component is
magnetically induced and is effective only
at high frequencies: negligible DC voltage
drop is obtaimed since the only DC resis-
tance present is that of the feed-thru wire
itself which is less than 0.01 ohms; and
units may be either soldered or bolted to
the chassis.

Erie Resistor of Canada Ltd., 7 Fraser
Ave., Trenton, Ont.

Self-adhering wire markers

Shown at Booth 159 — Item 36
These self-laminating, self-adhering and
precoded E-ZLCode wire markers contain
a transparent lamination extension which
wraps around and over the coded part to

provide protection. R2commended for use
in machine tool wire identification, switches,
signals, ete.. they are available in several
sizes and lengths. They are also resistant
to all conventional oils, greases, chemiecals,
etc.

Nortliern Industrial Products, Ltd., 18
Coldwater Rd., Don Mills, Ont.

Portable magnetometer
Shown at Booth 360 — Item 31
Type 327 is a sensitive precision instru-
ment designed to measure the earth’s mag-
netic field. The instrument was developed

to record observations of inclination, decli-
nation, total intensity, orthogonal compo-
nent intensity and time variation. Absolute
intensitv range is 0 to 100,000 gammas;
the frequency response of the device is
0-1 cycle per second.

Canadian Applied Research, P.0. Box
4004, Terminal A, Toronto, Ont.

Constant temperature cil bath

Shown at Booth 431 — ltem 34

Model 804 constant temperature bath is
designed to meet the stringent requirements
of ASTM kinematic viscosity test D 445-60.
However, it is useful in any application re-
quiring precise temperature control. Its
range is from 80° to 300°F. A temperature
sensitive AC bridge circuit with u resistance
thermometer in one arm is used to sense
the bath temperature. The elimination of
all moving parts and vacuum tubes gives it
excellent long-term rellability.

Polytronics Co., 582 Bathurst St., Toronto
4, Ont.

High-speed relay
Shown at Booth 563 — ltemn 37
A new Class V mercury-wetted-contact,
high-speed relay is available. Designed for
use with computers, data-processing and
control equipment, the relay has an operate

time of approximately 3 milliseconds. A
hermetically sealed glaws capsule encloses
the contact assembly and a small pool of
mercury in a pressurized hydrogen atmos-
phere. It has a life of more than one billion
operations without wear.

Avtomatic Electric Sales (Camada) Ltd.,
185 Bartley Drive, Toronto 16, Ont.
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Magnetic latching relay
Shown at Booth 228 ~— Item 38
Type LF magnetic latching crystal can
relay is similar in internal design and ex-
ternal appearance ta the well accepted

on Feature Products

i

P

Tuning fork resonant relays
Shown at Booth 164 — Item 39
Stevems-Arnold tuning fork resonant
relays are miniature, plug-in components
installed at the receiving end of low cost

Type F. The relay wilthstands exposure to
even more severe environmental extremes,
provides the “memory” of a latching device,
and may be operated with relatively low
power input. Two permanent magnets
provide latching forces which hold the
contacts in either of two stable positions.

€. P. Clare Canada Ltd., 840 Caledonia
Road, Toronto 9, Ont.

High vacuum coating unit
Shown at Booth 538 — Item 41
The Edwards high vacuum coating unit
model 12E3 comnsists of a fully valved high
vacuum pumping system developing a cham-
ber pumping speed of 80 litres per second.
Vacuum instrumentation is a combination of
Pirani-Penning Gauge measuring chamber
and foreline pressures. High tension power
is supplied for ionic bembardment, and low
tension power for source heating. A Variac
ts switched into either of these circuits to
give fine control. Accessories are also avail-
able to assemble a versatile system.
Edwards High Vacuum gCanada) Ltd., P.O.
Box 515, Cumberland Ave., Burlington, Ont.

Ultra-sensitive multimeters

Shown at Booth 564 — Itemn 44
The MV-07B is an ulfra-sensitive current
and voltage multimeter, with ranges from
10 uV through 1000 V and {0 uuA through
1 mA. Accuracy is 1 per c#nt for volt ranges

and 2 per cent for amp ranges. It has
individual calbration caentrols.

The MV-279B ranges iram 1 ohm full
scale to 2.5 megohms full scale, with an
accuracy of 1 per cent with 0.25 per cent
accuracy full scale.

Millivac Instruments,
Schenectady, M.Y.

Inc., Box 997,

selective calling or remote control systems.
These vibrating reed relays operate only
when energized at their rated frequency.
This unique selective characteristic allows
individual control of up to thousands of
functions at the receiving end of a cable
pair or radio channel.

John Herring and Co. Ltd.,
St. W., Toronto 9, Ont.

3468 Dundas

High-voltage VHF transistor

Shown at Booth 143 ~— Item 42

A high-voltage NPN silicon epitaxial mesa
transistor, type 2N707A, has a collector-base
voltage rating of 70 volts and a power dis-
sipation of 1 watt. It is intended for VHF
oscillatar and Class-C amplifier applications.
Capable of oscillating at frequencies in
excess of 600 megacycles, it also features a
low typical collector saturation voltage of
.18 volts, and collector capacitance of 4 pico-
farads. Applications for this transistor is in
communications equipment, telemetry, etc,

Canadian Motorola Electronics Co., 105
Bartley Drive, Toronto 16, Ont,

Studio transmitter program link
Shown at Booth 535 ~— Item 45
Brown Boveri RT6 studio transmitter pro-
gram link may bhe used as a music link
between radio stations and their trans-
mitting towers especially in FM installa-
tions. It is characterized by small dimen-

sions, careful and robust construction, and
reliable operation. The frequency range of
standard series (RT 646) is 450-470 Mc/s;
total number of switchable rf channels is
four; maximum frequency deviation is 60
ke/s.

Brown Boveri (Canada) Ltd., 1015 Beaver

Hall Hill, Montreal, P.Q.
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Oscilloscope plug-in unit
Shown at Baoth 160 — Item 40
For viewing up to four signals, either
separately or in any combination, the Type
M Plug-in Unit offers individual input ampli-

' - a—

' ’00, =

fiers — each with its own attenuator, vari-
able gain, and vertical position eontrols.
Triggered or free-running electronic switch-
ing, positive or negative polarity, little or
no cable switching ideally suit this 20
my cm maximum sensitivity preamplifier
for multiple-trace work.

Tektronix Inc., 3 Finch Avenue East,
Willowdale, Ont.

Paper dielectric condensers
Shonn at Booth 131 — Item 43
Supamolds are newly developed paper
tubular condensers, the elements being
molded into a new plastic material. They
are of clean appearance with a closely con-
trolled physical size and have been intro-
duced to cater for the higher temperatures
encountered in modern TV sets. The plastic
casing offers good protectlon against the
ingress of moisture and enables the IR of
the condenser to remain at a high level
for long periods under adverse coaditions.
The Telegraph Condenser Co. (Canada)
Ltd., 50 Bertal Road, Toronto 15, Ont.

Light route radio
Shown at Booth 559 — Item 46

Type 71 light-route radio is a family of
low cost FM radio and associated equipment
designed specifically to provide toll grade
service for up to 24 multiplex voire chan-
nels in the 150, 300 and 450 mc frequency
hands and up to 48 channels in the 900 mec

band over distances of up to I0 hops.
Greater channel capacity may be provided
over shorter distances, but exact number of
channels depends on equipment arrange-
ment.

Lenkurt Electric Co. of Canada Ltd., 7018
Lougheed Hwy., North Burnaby P.O,, Van
couver, B.C,
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Flash photography system
Shown at Booth 529 — ltem 47
The Avro ultra-high-speed flash photog-
raphy sytem provides a rugged, flexible,
self-contained, two camera photography sta-

A=

tion primarily designed for shadowgraph
applicatisns iz rypervelocity ballistic
ranges; however it is adaptable to other
uses of photographing high speed pheno-
mena. Two air-filled spark gaps provide a
light pulse of 1.5 x 103 lumens for a dura-
tion of C.2 microszcomnds.

Avro Aircraft, Malton, On?.

Soldering tip cleaning sponge
Shonn at Booth W-8 — ltem 50

This pure cellulcse sponge saves time and
extends soldering iron tip life. It eliminates
tip wear caused by abwasives, and contami-
nation caused by use of wiping rags. Fine
porosity halds more water and contains no
damaging aeids. Aluminum tray contains
adequate waler supply — keeps sponge wet
This device cleans while tip is hot, without
removing protective selder. The sponge is
large enough fur all size soldering tips used
in industry,

Hexacon Electric Co., 161 West Clay Ave,,
Roselle Park, W.J.

Digital recarder
Showr at Booths 130 & 229 —— Item 53
The key feature of this digital recorder
is its abilitr to record the frequency of
occurence of 10 aor more different events,

and present this ir digital form. This allows
the device fo operate unattended for long
periods. The elimination of pens, ink, etc.,
removes a major area of unreliability under
unfavorable environmental conditions com-
mon to coaventional recorders,

Bach-Simpson Ltd.,, 1255 Brydges St.,
London, Ont.
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Voltage reference
Shown at Booth 134 — ltemn 48
A series of 6.3 volt voltage references
with each device certified as to its stability
after 1,000 hours of operating is now avail-

able. The certified voltage stability of the
devices range from +0.01 per cent to
+0.002 per cent., These units can serve as
replacements for standard cells in many
appllications particularly in missiles.
Transitron Electronic Sales Corp., 1229
The Queensway, Suite 9, Toronto 18, Ont.

Microminiature soldering iron

Shown at Booth 558 — liem 51

Specifically developed for the soldering
of microminiature components, this feather-
weight electric soldering iron has a heat-
ing element rated at only 22% watts input.
It assures perfect soldered joints even
where relatively large “heat sinks” are in-
volved. Tip temperature is over 700°F, Its
features include antiroll baffle — iron
remains where it’s placed, and simple inter-
changeable copper tips.

American Electric Heater Co., 6110 Cass
Ave., Detroit 2, Mich,

Transistor analyzer
Shown at Booth 360 — Iltemn 54
For the ultimate in transistor analysis,
Model 3490 offers among other features:
three independent power supplies; collector

current to 10 amperes; input currents to 1
ampere; separate input and collector meters
(412"”) monitor emitter or base; continuously
variable emitter or base voltage or current.

Len Finkler Lt#d., 1794 Avenue Road,
Toronto 12, Ont.

HF transfer voltmeter
Shown at Booths 247 & 249 — liem 49
Ballatine’s Model 393 is a transfer device
by means of which an unknown AC voltage
may be measured with high accuracy in

terms of a DC voltage. Designed so the
transfer impedance of the probe is uni-
form from 25 cps to 30 Mc, its primary
use will be in standards laboratories for
calibration of rf signal sources, rf volt-
meters, and the frequency response of
amplifiers or other devices.

Bayly Engineering Ltd., First Street, Ajax,
ont.

Low noise transistor
Shown at Booths 432, 436 & 438 — liem 52
Fairchild announces Type 2N2049 transis-
tor which has the lowest guaranteed noise
figure of any transitor — germanium or sili-
con. It has a passivated surface which
reduces low-frequency flicker noise; middle
frequency shot noise is masked by the
higher signal-to-noise ratio due to the high
gain. It also has very low leakage current
which allows low current operation for
lower noise without biasing difficulties.
Lake Engineering Company Lid,, 123
Manville Road, Starborough, Ont.

Radio termination unit
Shown at Booth 531 — lten 55
This unit provides the following facilities:
subscriber service to a CB or automatic
telephone exchange; tie line circuit between

two CB or autonmatic telephone exchanges;
and multi-subscriber service into CB switch-
boards over long distances, incorporates
singing-suppressors and in-band signalling.
The unit is supplied in a cabinet using
standard 19” racks.

Etelco Canada Ltd., 199 Ashtonbee Road,
Scarborough, Ont.
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Abbey Electronics Ltd., 5%5 Wilson Ave.,
Downsview P.O., Toron:o, Ontario; 8.
Applebaum, L. McNabb, M. Moore, P.
Manion, Wm. MacRae; Boath 142.

The Ahearn and Soper Company Ltd., 840
Caledonia Road, Toronto, Ont. Booth W-12.

Airtron Canada Ltd., 349 Carlaw Avenue,
Toronto, Ontario; J. Muller, D. E. Lloyd,
L. Albert; Booth 349.

Alfax Paper & Engineering Company Inc.,
Washington Street, Westboro, Mass,;
Booth 470.

Alpha Aracon Radio Co. Ltd., 555 Wilson
Avenue, Downsview, Ont; L. McNabb, S.
Applebaum, P. Manion, M. Moore, K.
Gladstone, B. MacRae; Booth 136.

Amalgamated Electric Corp, 384 Pape Ave.,
Toronto, Ontario; Booth 454.

American Electrical Heater Company, 6110
Cass Avenue, Detroit 2, Michigan; Richard
C. Oxley, Robert A. Kuhn, Frank W. Kuhn,
Len Finkler; Booth 558,

Amercan Electronics Laborateries Inc., 121
North 7th Street, Philadelphia 6, Pa.;
Booth 562.

American Superior Electric Co. Ltd., 174
Evans Avenue, Toronto 13, Ontarlo; J. S.
Louden, P. R. James, R. Gilbreath, R. E.
Spencer, E. Crapser, E. Ziomek; Booth
369.

Ampex of Canada Ltd., Rexdale, Ontario;
J. E. Detlor, Ed Koller, Charles Wirth,
Tom Pressley, Charles Narten; Booth 152.

Amphenol Canada Ltd., 349 Carlaw Avenue,
Toronto, Ontario; J. B. Partridge, Xy C.
Johnston, G. Burgess, James Van Laine,
T. Jones, D. Lloyd, L. Albert; Booth 358.

Andrew Antenna Corp. Ltd., 606 Beech
Street, Whitby, Ontario; Booth 156.

Astral Electric Co. Ltd., 44 Danforth Road,
Toronto, Ontario; D. W. Rippin, J. R.
Hampton, D. Reid, G. G. Smith; Booth 461.

Atlas Instrument Corporation Ltd., 50 Win-
gold Avenue, Toronto 19, Ontario; L. C.
Bradford, F. W. Sargeant, B. Feldman, A.
L. Rosenthal, M. Kusnierak, Miss L.
Starnino; Booths 342, 344 & 350.

Atlas Polar Co. Ltd.,, 60 WNorthline Road,
Toronto, Ontario; Booth E-Z4.

Atlas Radio Corp. Ltd., 50 Wimgold Avenue,
Toronto, Ontario; Booths 342, 344 & 350.

Automatic Electric Sales (Canada) Ltd., 185
Bartley Drive, Toronto 16, ©ntario; A. C.
Stewart, L. A. Haizelden, J. D. Breedon,
B. H. Martin, W. R. Boast, R. W. Lindsey;
Booth 563.

Autotronics, Inc.,, P.O. Box 208, Florissant,
Mo.; Booth 365.

Aviation Electric Ltd., 200 Laurentian Blvd.,
Montreal, P.Q.; D. R. Taylor, D. Garbutt,
J. H. Crisp, A. Ramsay, J. Teolis, F.
Williams, L.L. Jones, A. J. Lewis, L.
Balmforth, J. Scholefield, B. Ratcliffe, C.
Groebler, Booth 251.

Avro Aircraft, Malton, Ontarlo; J. E.
Lockyer, L. H. Wise; Booth 329.

Bach-Simpson Ltd., P.O. Box 484, London,
Ontario; J. R. Bach, R. Wilton, H. Leah,
G. F. Bates, G. Smith; Booths 130 & 299.

Barnard Stamp & Stencil Lfd., Hamilton,
Ontario; Booth 235.

Barnes Engineering Co. Inc., Stamford,
Conn.; Booth 159,

Bausch & Lomb Optical Ca. Ltd, 16 Gros-
venor Street, Toronto, Omutario; T. S.
Jones, V. Ryland, R. K. Regers; Booth 141.

Bayly Engineering Ltd., Hunt Street, Ajax,
Ontario; B. deF. Bayly, H. E. Philp, C. B.
Joyce, R. J. Brimbecom, ID. L. McPherson,
C. E. Doeringer, R. H. Grignon; Booths
247 & 249.

Beatty Bros. Ltd., Hill Street, Fergus,
Ontario; Booth 4¢5.

Beckman Instruments Inc., Helipot Division,
3 Six Points Road, Toronto 18, Ontario;
D. C. McNeely, K. Heller, G. Williams, B.
James, L. Harris; Booth 243.

Beechey Enterprises, 3212 Weston Road,
Weston, Ontario; Booth 158.

Behlman Engineering Company, 2911
Winona Avenue, Burbank, California;
Booth 155.

Belden Manufacturing Company, 415 S.
Kilpatrick Avenue, Chicago 44, Illinois;
James F. Olson, R. Sharp; Booth 236.

F. W. Bell Inc., Columbus 12, Ohio; Booth
560.

Bishop Sons & Co. Ltd., 108 Carnforth Road,
Toronto, Ontario; Booth 335.

Boston Insulated Wire & Cable Co. Ltd,, 118
Shaw Street, Hamilton, Ontario; Alden C.
Davis, Rudolph F. Berner, Stanley Wol-
kowski, Edward McCosker; Booth' 543.

Brian Engineering Ltd., 5275 Van Horne
Avenue, Montreal, Quebec; Booth 137.

Brown Boveri {(Canada) Ltd., 1015 Beaver
Hall Hill, Montreal, P.Q.; H. G. Laett, J.
E. Konrad, W. J. Gluck, W. Creighton,
M. Colpitts, P. Hopkin, B. Manning;
Booth 535.

Burgess Micro Switch Company, 5 Brooklyn
Avenue, Toronto, Ontario; E. J. Mulvey,
C. G. Bell; Booth 363.

Burndy Canada Limited, 1530 Birchmount
Road, Scarborough, Ontario; Booth 460.
Canadian Applied Research Ltd., P.O. Box
4004, Terminal A, Toronto, Ontario; D. J.
Dalznell, W. V. O’Leary, G. J. Evans;

Booth 360.

Canadian Astronautical Society, c/o de
Havilland Aircraft of Canada, Guided
Missile Division, Downsview, Ont.; Booth
500M.

Canadian Electronics Engineering, 481 Uni-
versity Avenue, Toronto 2, Ontario; H.
Price, 1. R. Dutton, C. A. King, R. E.
Swan, K. Wichcombe; Booth 366.

Canadian General Electric Co. Ltd., 214 King
Street West, Toronto, Ontario; Booth 352.

Canadian Marconi Company, 1830 Bayview
Avenue, Toronto 17, Ontario; Mel Older-
shaw, Jim Biscott, Harry Tracey, Ernie
Morrison, Len McCormick, George
Morton, Art Ferry, Sam Masson, Mike
Mandl; Booth 145,

Canadian Motorola Electronics Company,
105 Bartley Drive, Toronto 16, Ontario;
H. M. Pipher, D. Hollingshead, Booth 143,

Canadian Patents & Development Ltd,
National Research Council, Ottawa, On-
tario; J. R. Johnson, S. A. Gardiner;
Booth 241,

Canadian Westinghouse Co. Ltd., Electronics
Division, Longwood Road, Hamilton, On-
tario; F. R. Aitken, J. C. Wilder, J. J.
Vitali, E. S, Cockle, H. J. Merritt, E. M.
Hepburn, K, Jenner; Booth 450.

Canadian Wilbur B. Driver Co. Ltd., 50
Ronson Drive, Rexdale, Ontario; G. A.
Fielding, F. J. McCulley, P. R. Flaherty;
Booth 567,

Cannon Electric Canada Ltd., 160 Bartley
Drive, Toronto 16, Ontarlo; George Heath-
Wood, Jim Callan, Mike Scott, Gordon
Whyte; Booth 452.

Capitol Radio Eng. Institute, Washington,
D. C.; Booth 163.

Dale Electronics Limited, 18 Curity Avenue,
Toronto 16, Ontario; H. Smith, K. Beeby,
K. Game; Booth 332.
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Centralab Canada Ltd.,, P.O. Box 400, Aja
Ontarlo; R. P. Mitchell, D. H. McHug!
D. W. Noland, W. W. Roseborough; Boo{
541.

€. P. Clare Canada Ltd., 840 Caledonia Roas
Toronto 19, Ontario; V. H. Ames, R. ]
Schaeff, A. H. Royce, D. W. McEwe)
Booth 238.

Collins Radio €Co. of Canada Ltd.,
Bermondsey Road, Toronto, Ontark
Booth 551.

Conway Electronics Enterprises, 1514 Egli
ton Ave. West, Toronto 10, Ontari
Booths 560 & 576.

Allan Crawford Associates Ltd., 2 Finc
Avenue, Willowdale, Ontario; Allan 1
Crawford, Olivia Radgett, Bernard 1
Roberts, James H. Smiley, John W. Zeve!
bergen; Booths 167 & 169.

Croven Limited, 500 Beech Street, Whith
Ontario; J. P. Jones, F. A. Worsley, W.
Kent, H. Eberhardt, L. D. Hart; Booth 27

CTS of Canada Ltd., 80 Thomas Stree
Streetsville, Ontario; R. P. Scott, C.
Meredith, A. S. Mackie, J. W. Hanle
Booth 370.

Cushing & Nevell Ltd.,, 181 Eglinton Av
East, Toronto 12, Ontario; J. R. Simpso
N. Conklin, N. R. White, D. Patterson,
Sommerville, F. Keay; Booth 445,

Daystrom Limited, 1480 Dundas Highws
East, Cooksville, Ontario; D. R. Best, V
Clarke, G. Rosamond, C. H. Rutledg
Booth 528.

Delevan Electronics Corp., East Auror
New York; Booth 165.

Department of Transport, Ottawa, Ontark
Main Entrance.

A. Deskin Sales Corp., 1091 Shorecre:
Avenue, Chomedey, Montreal 40, P.Q
A. Deskin, R. Zanetta, R. Deenan, V
Walters, J. Van Baaren, R. Dalton, )
Family, R. Lapetina; Booths 265 & 269.

Digital Equipment Corporation, 146 Mai
Street, Maynard, Mass.; Stanley C. Olsel
Harlan E. Anderson; Booth 161.

Edwards High Vacuum (Canada) Ltd.,, P
Box 515, Cumberland Avenue, Burlingto:
Ontario; P. W. King, G. E. Neapole, J. I
Morgan, F. R. Morgan, B. M. Stockdal¢
Booth 538.

Eitel-McCullough, Inc., San Carlos, Cal
fornia; Booth 556,

Elder Electronics, 541 Brant Street, Burlinj
ton, Ontario; Booth 544.

Electro Impulse Labs. Inc., Red Bank, N.J
Booth W-16,

Electro Instruments, 3540 Aero Court, Sa
Diego 11, California; Booth 155.

Electro Sonic Supply Co. Ltd.,, 543 Yong
Street, Toronto, Ontario; Booth 536.

Electrodesign Ltd., 9124 St. Lawrence Blvd
Montreal, P. Q.; Booth 135,

Electromechanical Products, Markham Roac
Agincourt, Ontario; A. G. Shack, J. N
DeGroot; Booth 155,

Electronic Marketing Co. of Canada Ltd
6555 Cote des Neiges Road, Montreal, P.Q
F. Segal, R. Ryan, Wm. Gasoi, M. Mane:
L. Vaughn, R. Kendall, D. Buell, E. Lace}
Booth W-22.

Electronic News, New York 3, N.Y.; Boof
W-16.

Electronic Research & Development Ct
Ltd.,, 210-Ninth Avenue S.E., Calgar)
Alberta; Booth 542.

Electronics and Communications, Ag
Publications Ltd., 450 Alliance Avenuc
Toronto 9, Ontarlo; H. E. (Bud) Dallyx
Arthur E. (Mick) Maine, Derek Reynold:
Ron Wood; Booth 435,



Exhibitors /Attending Personnel

EMI-Cossor Electronics Ltd.,, P.O. Box 525,
Dartmouth Nova Scotia; W. Lindow, K
McDonald, W. Garrick, L. Young; Booth
266.

Erie Resistor of Canada Ltd,, 7 Fraser
Avenue, Trenton, Ontario; J. J. Walsh,
F. W. Deacon, E. J. Young; Booth 433.

Esna Canada Ltd., 12 Gower Street, Toronto
16, Ontario; F. G. Complin, P. F. Tyler,
P. Brink Weaver, A. Taylor; Booth E-20.

Eteleo Canada Limited, 199 Ashtonbee Road,
Scarborough, Ontario; Bryn Jones, M.
Vail; Booth 531.

Ferranti-Packard Eleetric Ltd., Industry
Street, Mount Dennis; G. W. L. Davis, W.
M. Lower, F. E. Paine, B. P. Hollander,
H. H. Fouls; Booth 259.

Ferritronics Ltd.,, 157 Willowdale Ave.,
willowdale, Ont.; Booth 443.

Len Finkler Ltd,, 1794 Avenue Road,
Toronto 12, Ontario; Len Finkler, Bob
Rafton, George Welter, Bernie Glucksman,
Don McCormack; Booth 360.

Garrett Manufacturing Co., 4 Racine Rd,,
Rexdale, Ontario; Booth 153.

General Instrument — F. W. Sickles of
Canada Ltd., 151 Weber Street South,
Waterloo, Ontario; R. E. Seifert, J.
McKerrow, C. W. Ambrose, C. A. Pipe,
S. R. Mester, H. Nanson, F. J. Martin,
J. Thompson; Booth 459.

General Radio Co., 99 Floral Parkway,
Toronto 15, Ontario; Art Kingsnorth, Dick
Provan, Bill Gailitis, S. W. DeBlois, F.
J. Pfaffmann; Booth 252.

The Glendon Instrument Company Ltd,, 46
Crockford Blvd., Scarborough, Ontario;
S. A. Rybb, Ron Brighty, Al Byers, John
Peterson; Booths 467, 469 & W-18.

Hackbusch Electronies Ltd., 23 Primrose
Avenue, Toronto 4, Ontario; R. A. Hack-
busch, J. D. Hackbusch, H. B. Knap, C.
W. Cranfield, L. A. Davidge; Booth 129.

Hammond Manvufacturing Co. Ltd., Guelph,
Ontario; C. Robinson, H. Iller, R. Brown,
E. Britton, G. Godfrey, K. Hammond, L.
Hammond, R. Hammond; Booth 441.

Hellerman Canada Ltd., 44 Danforth Road,
Scarborough, Ontario; David Reid, D. W.
Rippin, H. Roy Gray; Booth 461.

John Herring & Company, Ltd., 3468 Dundas
Street West, Toronto 9, Ontario; M. L.
Jacob, John Herring, Fred Utter, Tom
Ure; Booth 164.

Hewlett-Packard Company, 1501 Page Mill
Road, Palo Alto, Calif.; Booth 350.

Hexacon Electric Company, 161 W. Clay
Avenue, Roselle Park, N.J.; Richard O.
Johnson, James L. Grindrod; Booth W-8.

Hickok Electrical Instrument Co., Cleveland,
Ohio; Booth 239.

Honeywell Controls Ltd., Precision Com-
ponents Division, Vanderhoof Avenue,
Toronto 17, Ontario; W. H. Seeley, J. C.
Cowdrey, W. J. Rimmer, J. M. R. Findlay,
J. C. Christie, P. J. Hudon, J. C. Wilkins;
Booth 351.

M. J. Howard & Co. Ltd, 1168 Edgeland
Place, Ottawa, Ontario; M. J. Howard,
Gene Egan, R, Latin, J. R. Copley;
Booth E-4.

Hysol {(Canada) Ltd., P.O. Box 53, Station B,
Toronto, Ontario; Russell H. Smith, David
Caven, Willlam Jenner, Willam Childs;
Booth 253.

The Institute of Radio Engineers, 72 West
45th Street, New York 36, N. Y.; Herbert
A. White, William C. Copp; Booth 166.

instronics Ltd.,, P.O. Box 100, 11 Spruce
Street, Stittsville, Ontario; Booth 553.

International Business Machines Co, Ltd.,
Don Mills Road, Don Mills, Ontario; Booth
242,

Jerrold Electronies (Canada) Ltd., 50 Win-
gold Avenue, Toronto 19, Ontario; Booths
342, 344 & 350.
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Kay Electric Company, Maple Avenue, Pine
Brook, N.J.; Karl Sturz, James Connor;
Booth 534.

Keithley Instruments Inc., Cleveland, Ohio;
Booth 255.

George Kelk Ltd., 5 Lesmill Road, Don
Mills, Ontario; G. F. Kelk, H. E. Parkes;
Booth 364.

Kemet Company, Div. of Union Carbides
Corp., 11901 Madison Avenue, Cleveland 1,
Ohio; Booths 530 & 532.

Kester Solder Co. of Canada Ltd., P.O. Box
1012, 51 Bruce Street, Brantford, Ontario;
Booth 545.

Kistler Instrument Company, 15 Webster
Street, North Tonawanda, New York:
Booth 155.

Lake Engineering Co. Ltd.,, 123 Manville
Road, Scarborough, Ontario; Art Ainlay,
Frank Taylor, Ted Thompson, George
Gibson, Ray Turner, Andy Gardner, Ellis
Greene, Nick Knowlton, Don McLean;
Booths 432, 436 & 438.

Leesona Corporation, P.O. Box 6088, Prov-
idence 4, Rhode Island; W. T. Crocker, W.
L. Rainford, C. J. Zaikowski, A. W.
Wachta, W. J. Quinn, I. J. Marsh; Booth
522.

Leland Electric Co. Ltd., 50 Crimea Street,
Guelph, Ontario; Booth 466.

Lenkurt Electric Co. of Canada Ltd., 7018
Lougheed Hwy., North Burnaby P.O.,
Vancouver, B.C.; H. R. Herron, J. B.
Tindall, S. T. Luck, R. C. Fawcett, J. L.
Mathers; Booth 559.

Licon Division, Canada Bllinois Tools Ltd.,
67 Scarsdale Road, Don Mills, Ontario;
D. J. McTaggart, E. J. Kernohan, J.
Roeser, B. Hinchcliffe, W. Mitchell; Booth
E-6.

Litton Industries, Beverly Hills, California;
Booth 430.

Litton Systems (Canada) Ltd., 123 Rexdale
Blvd., Rexdale, Ontario; A. E. Kennedy;
Booth 458.

E. G. Lomas, 227 Laurier Avenue West,
Ottawa, Ontario; E. G. Lomas, L. E.
Lomas, V. Allnutt, R. W. Sprague, E.
Stromsted; Booth 533.

Magna Electronies Ine., 970 Broadview
Avenue, Toronto, Ontario; Booth 546.

McCurdy Radio Industries Ltd., 22 Front
Street West, Toronto, Ontario; G. E.
McCurdy, Norm Farr, Graham Fawcett,
Ken MacKenzie, Wally Evan-Jones; Booth
245.

B. H. McGregor, P.O. Box 156, Station H.,
Toronto 13, Ontario; Booth 437.

Measurements Corp., Toronto,
Booth 456.

Meleom, 1969 Avenue Road, Toronto 12,
Ontario; Booth 530.

Mel Sales Ltd., 1969 Avenue Road, Toronto
12, Ontario; Booths 530 & 532.

Millivae Instruments, Inc., Box 997, Sche-
nectady, New York; Imik Metzger, Donald
Morey; Booth 564.

Modular Electronies Ltd., Toronto 12, On-
tarlo; Booth 539.

Muirhead Instruments Ltd., 677 Erie Street,
Stratford, Ontario; R. W. Watler, Ian H.
H. Smith, L. F. Purcer, R. A. Oliver;
Booth 138.

Multitone Electronies Limited, 130 Merton
Street, Toronto, Ontario; T. W. Stoddart,
G. W. Crossan, M. C. Patterson, H. J.
Scheibner; Booth 447.

National Fibre Co. of Canada, Ltd, 107
Atlantic Avenue, Toronto 3, Ontario; H.
Frankel, S. Sinclair, D. Manley, R. Bogart,
A. Christie; Booth 338.

National Research Council, Radio and
Electrical Engineering Divislon, Ottawa,
Ontario; G. A. Miller, A. W. G. Johnson;
Booth 330,

Nilfisk Limited, Willowdale, Ontario; Booth
W-1.

Ontario;

Northern Electric Co. Ltd., 1600 Dorchester
Blvd.,, West, Montreal, P.Q; A. H.
Gregory, C. E. Rickards, G. Woolnough,
U. P. Ronald, J. S. Brown; Booths E-14
& E-18.

Northern Industrial Products, 18 Coldwater
Road, Don Mills, Ontario; Jerry Thomp-
son, Doug Cunningham, Ken Kiteley;
Booth 159.

Pfeiffer Electronic Laboratories, Box 316,
Trenton, Ontario; Booth 427.

Philip Electronics Industries Ltd., Tubes,
Semiconductors & Components Depts,,
116 Vanderhoof Avenue, Toronto 17, Ont.;
D. S. Simkins, P. Bas, V. Cummings, A.
Booth, A. Yake, D. C. Morffit, J. Beardall,
J. Pounder, R. Clark, K. Johnson, R.
Hinze, N. Hill; Booths 146 & 150.

Philip Electronies Industries Ltd., Electronic
Equipment Group, 116 Vanderhoof Ave.,
Toronto 17, Ontario; A. Hutcheon, J.
Valliant, H. L. Pollock, E. Batler, D.
R. Stephenson; Booth 549.

PIC Design Corp., 477 Atlantic Avenue, East

Rockaway, Long Island, New York;
Charles Keenan, Philip French, Al
Mosher; Booth 244.

Polytronics Co., 582 Bathurst Street, Toronto
4, Ontario; J. Zubko, E. Zubko, A.
Wilczewski, B. Binelli; Booth 431.

Potter, & Brumfileld, Division of AMF
Canada Ltd., Oxford Street, Guelph,
Ontario; Alan Laws, Garth Millard, Frank
Eakin; Booth 555.

Precision Electronic Components Ltd., 50
wingold Ave., Toronto 19, Ontario;
Booth 350.

Premier Metal Housings Ltd., 5810 Smart
Avenue, Montreal, P.Q.; Booth 264.

Prentice-Hall of Canada, Ltd., 34 Davidson
Road, Aurora, Ontario; Wallace Matheson,
Eric Campbell, John Davis; Booth 345.

Probescope Co. Inc., Port Washington, L.I,
N.Y.; Booth 570.

Quan-Tech Labs Inc., Boonton, N.Y.; Booth
574.

Radio Components Ltd., 50 Wingold Avenue,
Toronto 19, Ontario; Booth 350.

Radio Trade supply Ltd., Toronto, Ontario;
Booth W-2,

Radionies Ltd., 8230 Mayrand Street, Mont-
real, P. Q.; Stanley H. Ungar, George G.
Beyrouty, Edward S, Zieba, Ray Delcamp;
Booths 451 & 533B.

Douglas Randall (Canada) Ltd., 126 Manville
Road, Scarborough, Ontario; H. D.
Randall, G. E. Geduld, A. I. Reid, P.
Perryon, K. Feeney, R. Neill, E. M.
Muldoon, J. Gallagher, R. Hurley, I
Goldberg; Booths 442, 444 & 446,

Raytheon Canada Limited, P.O. Box 8,
Waterloo, Ontario; Booth 261.

RCA Vietor Company, Ltd., 1001 Lenoir
Street, Montreal, P.Q.; Booth 349.

Renfrew Electric Co. Ltd., IRE Resistors
Division, 349 Carlaw Avenue, Toronto,
Ont.; J. W. Barnes, D. E. Lloyd, J. Duns-
moor, P. Perrault, M. Hargraves, C. Pelz;
Booth 358,

Renfrew Electric Co. Ltd., Struthers-Dunn
Relays Division, 349 Carlaw Avenue,
Toronto, Ontario; R. A. Bomer, J. Row-
bottom, A. Shelson; Booth 358.

Rogan Bros. Inc., 8031 N. Monticello, Skokie,
Illinois; J. J. Rogan; Booth W-6.

Rohn Manvufacturing Co., P.O. Box 2000,
Peoria, Illinois; R. A. Kleine; Booth 336.
R-O-R Associates Ltd., 1470 Don Mills Road,
Ontario; J. S. Root, P. Philliban, R.
Hansen, J. Wootten, W. Mainguy, R.

Wood, J. Stemler; Booths 258 & 359.

RUF Corporation, 21 Elm Avenue, Hudson,
New Hampshire; Booth 155,

H. P. Ruggles Co. Ltd., 88 Caroline Street
North, P.O. Box 62, Hamilton, Ontario;
Booth E-22.

Rutherford Agencies P.O. Box 1013, St.
Laurent, Que.; Booth 232.

Ryerson Institute of Technology, 50 Gould
Street, Toronto, Ontario; Booth 529.

Sealectro Corporation, 139 Hoyt Street,
Mamaroneck, New York; Milan E. Robich,
George E. Mohr; Booth 234.

Sensitive Research Instrument Corp., 310
Main Street, New Rochelle, N.Y.; Earl
Elliott, James Turner, Fred Ball, Al
McQuarrie; Booth 53A.

Shakespeare Co. (Canada) Ltd., Rexdale,
Ontario; Booth W-20.



E. J. Sharpe Instruments of Canada Ltd.,
6080 Yonge Street, Willowdale, Ontario;
Boothi 571.

D. T. Shaw Company, 2340 Lucerne Road,
Montreal 16, P.Q.; Booth 343,

Sigma Instruments Incarporated,
Braintree, Mass.; Booth 341.

A. C. Simmonds & Sons Ltd., L. Claude
Simmonds, David S. Stmmonds, G. Douglas
Pettifer, W. A, Strangways, W. B.
Campion, R. C. Fergnson, D. Ralph
Snyder; Booths 246 & 250.

Sinclair Radio Laboratories Lid.,, P.O. Box
179, 21 Toronto Road, Downsview, Ontario;
P. Yachimec, W. V. Tilsan, F. G. Buckles,
R. G. Sears, P. Castrucei, E. Adams, T.
Nagano, W. M. Pearce, J. Morrison, G.
Demkiw, G. Sinclair; Booth 139,

Sola-Basic Products Ltd., 377 Evans Avenue,
Toronto, Ontario; J. R. McGovern, R. J.
Bruce, F. C. Snider, J. W Roe, R. French;
Booth E-8.

Spavlding Fibre of Canada Lid., 70 Coronet
Road, Toronto 18, Ontaric; Booth 569,

Stark Electronic Sales Co. Ajax, Ontario;
M. J. Stark, Les Samuel, Larry Simons,
Gord Micklewright, Ben Manis, Mrs. F.
Moffatt, Mrs. K. Cunningham; Booth 237.

Strippit Tool & Machine €o., 40 Hanson
Road, Brampton, Ontarie; C. Somerton,
J. Eimer, H. Cartwright, E. Taylor, J.
Rutland, J. Rawlinson; Baoth 337.

Syntron (Canada) Ltd., 930 Queenston Road,
P.0. Box 10, Stoney Creek, Ontario; W.
B. Armstrong, A. L. Dean, A. L. Fro-
manger, J. S. Plewes, J. W. Potma;
Booth 331.

Tasso Agencies, Emile, Mon:real 25, Quebec.

Tektronix, Inc., 3 Finch Avenue East,
Willowdale, Ontario; Dale Brous, Bill
Kladke, Marvin Crouch, &ordon Dickson,
Ray Lisiecki, Kerm Fleek, Dick Zahn,
Lew Loebe; Booth 160.

The Telegraph Condenser Co., 50 Bertal
Road, Toronto, Ontario; Booth 131.

South

Exhibitors / Attending Personnel

Tele-Radio Systems Ltd., 3633 Dundas Street
West, Toronto 9, Ontario; I. H. Nixon, P.
A. Vatcher, M. E. Laidlaw, I. B. Lennox;
Booth 170.

Tenny Engineering Inc., 1090 Springfield
Road, Union, New Jersey; Booth 532.

Tensor Electronic Development Corp.,
Brooklyn 33, N.Y.; Booth 568.

Terminal Radio International Ltd.,, New
York 11, N.Y.; Booth 537.

Texas Instruments Incorporated,
Texas; Booth W-24.

John R. Tilton Ltd., 51 McCormack St.,
Toronto 9, Ont.; Booth 132.

TMC (Canada) Limited, R.R. No. 5, Ottawa,
Ontario; D. V. Carroll, H. C. Ashdown,
A. G. Sheffield, C. A. White; Booth 361.

F. V. Topping Electronics Lid., 94 Laird
Drive, Toronto, Ontario; Booth 257.

Transitron Electronic Corporation of Canada
Ltd., 168-182 Albion Street, Wakefield,
Mass.; Lawrence W. King, Frank Wilkins,
Jay McArthur; Booth 134,

Universal Instruments Corp, 139 E.
Frederick Street, Binghamton, N.Y.; P.
J. Wilson, F. H. Lawson, J. D. Ahearn,
Gary Johnson, T. Gerlock; Booth E-10.

Vacvum-Electronics Corp., Terminal Drive,
Plainview, Long Island, N.Y.; Stanley H.
Ungar, Marvin Eisenberg, Howard White;
Booth 453A,

Vitro Corporation, 919 Jesup-Blair Drive,
Silver Spring, Md.; Booth 155.

Dallas,

Voltage Regulator Products Section, General
Electric Co.,, 100 Woodlawn Avenue,
Pittsfield, Mass.; S. K. Billingsley; Booth
352.

Ward Leonard of Canada Ltd., 1070 Birch-
mount Road, Box 70, O’Connor Postal
Station, Toronto 16, Ontario; W. R.
Wiltshire, G. S. Brown, J. L. Proulx, P
Shaw, J. H. Kluge; Booth 547.

W. R. Watkins Co. Ltd., 41 Kipling Avenue
Toronto 18, Ontario; Booth 455,

Westmore Inc.,, Fanwood, N.J.; Booth 566.

White Radio Ltd.,, P.0. Box 463, 41 West
Avenue North, Hamilton, Ontario; Booths
232, 234 & 236.

Whittaker Electronics Ltd., 1171 Whitmore
Avenue, Ottawa 3, Ontario; Ernie Whitt-
aker, Al Ingram, Ken Tinker, Bob Welsh,
Rudy Ferrari; Booth 256.

Wholesale Radio & Electronics Ltd., 66
Orfus Road, Toronto, Ontario; Booth 449,

Willer Engineering & Sales Co., 676 Rich-
mond Street West, Toronto 3, Ontario;
Murray D. Willer; Booth 260.

The Wind Turbine Co. of Canada Ltd., 145
Lucan Street, Waterloo, Ontario; Booth
W-14,

Yokogawa Electric Works, Ltd., 40 Worth
Street, New York 13, N.Y.; Toshi Sasaki,
Yugio Horie, Yasuo Karakisawa, Milton J.
Stark, Les L. Samuel, Tony Kasperski;
Booth 235.

IRE news features

A special Conference presentation

The Executive Committee of the 1961 IRE Canadian Electronics Conference:

(sitting, left to right) F. A. Ford, Recording Secretary; F. J. Heath, General

Chairman; A.

P. H. Barclay, Past Canadian Region Director and representing

Bertram R. Tupper, 1961 Region Director; and E. L. Palin, EIA Liaison;
(standing, left to right) A. R. Low, Technical Program; T. M. Lynd, Finance;
G. G. Armitage, Social Activities; Ross Willmot, Public Relations and Publicity;
Grant Smedmor, Conference Manager; R. J. A. Turner, Toronto Section IRE

(1959-60); E. Vanderpol, Conference Management.

Absent: G. C. Eastwood,

Ezxhibits; L. M. Price, Registration and Reception; T. W. Purdy, IRE Region 8

Ligison; L. C. Simmonds, Vice-Chairman; H.

D. Browlee, EIA Represertative.

R. Smyth, Awards; and Stuart
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Toronto Section IRE —

fall program

The Institute of Radio Engineers,
Toronto Section, has formulated its
program for the 1961-62 session.

The first meeting will be held on
September 11, 1961, at 7:30 p.m. at
the Scarborough Field Station of the
Meteorological Branch, Department of
Transport.

A short address outlining the past
history and present status of the Field
Station will be given by an official
of the station. A guided tour of the
facilities including instrument test,
radiation and air pollution instru-
mentation, radiosonde training pro-
gram, etec., will follow.

The second meeting of the session
concerned with microwave techniques,
will be held on September 25, 1961.
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IRE displays

first solar car

The IRC solar-powered car is the first one in history and will be displayed at
the IRE Canadian Electronics Conference. It is planned to use this car to carry
important guests of Canada’s largest scientific conference and exposition. The
raised panel on the roof carries the cells which utilize the sun’s power to
operate the car.

Highlighting the rapidly growing im-
portance of solid-state devices the first
solar-powered car in history is to be
displayed at the IRE Canadian Elec-
tronics Conference. It is planned use
the car to carry important guests of
Canada’s largest scienfific conference
and exposition.

The electric automobile, owned and
operated by the International Recti-
fier Corporation, of El Segundo, Cali-
fornia (Represented in Canada by
Douglas Randall (Canada) Ltd., Booth
442), graphically demonstrates the
commercial possibilities of silicon
solar cells. Some 10,640 of these cells
are mounted on top the 1912-vintage
Baker Electric to form the largest
solar panel ever assembled. They
directly convert sunlight into electri-
cal energy which, through the use of
intermediate storage batteries, propels
the car.

The cell array occupies an area of
25 square feet and is mounted on a
light-weight fiber and plastic honey-
comb of a type employed in space
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vehicles. Total weight of the complete
structure is only 45 lb. The theoretical
maximum output based upon 12 per
cent efficient cells and optimum sun-
light conditions is 200 watts. The in-
terim, present standard, uses 5 per
cent cells and provides a 100 W output
at 115 V open circuit. Cost of the
demonstration solar panel is reported
to be $15,000, but IRC forecasts a
reduction to $2,000-$3,000, on a
quantity production basis.

International interest in the

Canadian IRE Conference

Attendance at this year’s Canadian
Electronics Conference is expected to
be at least 9,000 and with strong
representation from many countries,
especially the United States and the
Unifed Kingdom.

In regard to British interest, E & C
has just learned that The Department
of Trade and Commerce of the office
of the Canadian High Commissioner

in London, England, have requested
copies of the Conference Program to
meet the many enquiries that have
been made about the conference in
that country. Also it is learned that
several Russian scientists will be
travelling to Toronto especially for
the conference.

These, and many other expressions
of interest around the world clearly
show that the IRE conference, for
long, Canada’s major scientific event,
is now truly achieving international
status and recognition.

Industry future to be explored

“Foreign competition, merchandiz-
ing possibilities abroad, and the out-
look for the domestic market will be
topics of considerable discussion at
the Conference,” said Grant Smedmor,
conference manager.

“As Canada’s largest scientific event,
the conference will provide an un-
paralleled opportunity for the Cana-
dian Electronics Industry to demon-
strate to Government agencies and the
business community its accomplish-
ments and potential.”

IRE Social Activities

The main social activities of the
IRE Canadian Electronics Conference
will be the cocktail party and banquet.
George Armitage, Social Committee
Chairman, has organized the former
as essentially a get-together function
and it will be held Monday, October 2.
Admission is by ticket.

The main banquet will be held
October 3, at 7:30 p.m. in the Queen
Elizabeth Bldg. at the CNE grounds.
Attendance has been limited to 300
guests. Dr. Lloyd V. Berkner, the
International IRE president, will pre-
side at this function.

A tour of the O’Keefe Centre will
highlight this year’s ladies activities
during the conference. Mrs. George
Armitage, chairman of the IRE Con-
ference Ladies Social Committee has
proposed a less formal set-up rather
than an extensive program. Mrs.
Armitage has located her headquarters
in the Royal York Hotel. Accommoda-
tion for delegates is available at a
number of excellent Toronto hotels
and motels. Reservation should be
made in advance.

4 REGISTRATION AND
% RECEPTION COMMITTEE
L. M. Price, Chairman,

Other members to be desig-
nated.
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Canadian Astronautical Society brings
Mercury and Black Brant to IRE show

Canadian research rocket Black Brant II, designed by Bristol Aero-Industries, Winnipeg, in association with CARDE who
conducted basic R&D on the Black Brant I, also expected to be on display at the show.

The Mercury space capsule and the
Bristol Black Brant research rocket
will form the center-piece of The
Canadian Astronautical Society’s ex-
hibit at the IRE Canadian Electronics
Conference. The CAS bcoth (500M)
will be located on the mezzanine floor
and, as in previous years, will feature
many items of astronautical interest.

The Mercury capsule, supplied to
the society by NASA, will be an almost
exact replica of the vehicles used in

the recent United States sub-orbital
shots and the exhibit will be arranged
so close scrutiny of the capsule’s in-
ternal arrangement can be made
easily. The Black Brant presented,
together with electronic telemetery
packages, represents an all-Canadian
effort in the research rocket field and
were made available to the society by
Bristol Aero - Industries, Winnipeg,
Manitoba.

It is expected that other Canadian

The illustration shows an earlier version of the Mercury space capsule to be
displayed at the Canadian Astronautical Society’s booth (500M). Mercury score
to date: two manned sud-orbital shots and one orbital un-manned.

Canadian Conference chosen by several manufacturers
for the unveiling of completely new equipment

Several manufacturers have
announced that equipment and com-
ponents never shown before will be
displayed at the Canadian IR.E.
Electronics Conference. A brief
sampling of some of these is given
here. General Radio Co. (Canadian
Branch office) of 99 Floral Parkway,
Toronto 15, have anncunced the
presentation of eight newly designed
electronic instruments at their booth
(No. 252). Highlighting taese is the
type 1130-A Digital Time and
Frequency Meter. Newly developed
circuitry enables this versatile instru-
ment to count random events. measure
frequency ratios compute phase-
shifts and measure pulse character-
istics in addition to its role as a fre-
quency and time meter. Other instru-

ments include a Vibration Calibrator,
a new Frequency Standard and a
Tuned Amplifier Null Detector. The
Eitel-McCullough Company, (Booth
556) manufacturers of Eimac vacuum
tubes will be showing a range of new
vacuum tubes including the 3-400Z
power triode primarily intended for
zero bias Class-B amplifiers in audio
or radio frequency applications. In
the grounded-gird, cathode driven
service, power gains as high as 20
times can be achieved. Another inter-
esting tube to be shown by Eitel is the
4CX250R, a radial-beam tetrode for
use in Class AB  amplifiers in situa-
tions where severe shock and vibration
would preclude the use of other types.
Plate dissipation in radio-frequency
service with forced air cooling is 250
watts
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items will be on show at the booth,
including extensible antennas made by
De Havilland for a variety of U.S.
space vehicles. It has been reported
that a full scale model of the Canadian
Top-Side Satellite, also using the spe-
cial antennas, may be available in
time for display at booth. Other in-
teresting exhibits on the CAS booth
are understood to be forthcoming
from the Canadian Armament Re-
search and Development Establish-
ment, Val Cartier, Quebec.




They made the Conference possible -
IRE committee members

Executive Committee

F. J. Heath, General Chairman

G. G. Armitage, Social Activities

A. P. H. Barclay, Past Director,
Canadian Region, IRE

D. Brownlee, EIA Representative

. C. Eastwood, Exhibits

. A. Ford, Recording Secretary

. R. Low, Technical Program

. M. Lynd, Finance

MacKenzie, Toronto Section IRE

1950-61

R. C. Poulter, Regional Publications

L. M. Price, Registration and
Reception

T. W. Purdy, Liaison — Canadian
Region — IRE

L. C. Simmonds, Vice-Chairman

H. R. Smyth, Awards

B. R. Tupper, Director, Canadian
Region, IRE

R. J. A. Turner, Toronto Section
IRE 1959-60

Past Chairmen:

C. A. Norris 1956-57

Dr. G. Sinclair 1958

E. L. Palin 1959

SrpHawn

=

Advisory Committee

Air Vice-Marshall C. L. Annis, O.BE,,
C.D., Air Officer Commanding, Air
Materiel Command, RCAF — Armed
Services Representative

Dr. B. G. Ballard, Pres. Engineering
Institute of Canada, Vice-Pres.
(Scientific), National Research
Council

David Boyd, President
Canadian Aeronautical Institute

Dr. George McK. Dick, Past President,
Engineering Institute of Canada

Rene Dupuis, Vice-President,
District 10, American Institute of
Electrical Engineers

Dr. G. S. Field, Chief Scientist,
Defense Research Board

R. A. Hackbusch, Director of
Engineering, Electronic Industries
Association of Canada

James Key, Past President, Electronic
Industries Association of Canada

J. W. Kerr, President, Canadian
Electrical Manufacturers’
Association

Dr. P. A. Lapp, President,
Canadian Astronautical Society

Dr. W. B. Lewis, Vice-President,
Research & Development, Atomic
Energy of Canada Limited

T. R. McLagan, Past President,
Canadian Manufacturers’ Association

Ian F. McRae, President
Canadian Nuclear Association

D. B. Mundy, Director, Electronics
Branch, Department of Defense
Production

F. H. R. Pounsett, President, Canadian
Radio Technical Planning Board

Dr. F. S. Rivers, Chief Director,
Ontario Department of Education

Dwight S. Simmons, Past President,
Association of Professional
Engineers of Ontario

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

J. S. Vanderploeg, President,
Canadian Industrial Preparedness
Association

Downtown Toronto hotel rates

HOTELS Single
Downtown
Royal York 9.50-11.50
King Edward Sheraton 7.50-10.50
Lord Simcoe 7.50-11.50
Midtown
Park Plaza 10.00-12.00
Westbury 10.50-12.50
Regency Towers 8.50-16.50
Frontenac Arms 5.50- 8.50
Westminster 5.50- 6.50
Motels (Lakeshore)
Seaway . 8.50- 9.50
Universal 7.00
Chancellor ... . 6.00

APPROXIMATE RATES

Twin Bedsitting Suites
13.50-15.50 13.00-20.00 35.00 up
11.50-14.50 10.50-16.00 20.00 up
13.50-15.50 14.25-19.00 22.50 up
12.00-16.00 16.00-17.00 13.50 up
14.50-17.50 16.50 27.50 up
12.00-20.00 20.00 up
8.50-12.50 8.50-11.50 12.50 up

8.50- 9.00 14.00
12.00-13.00

10.00

8.00-10.00
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Members of 1961
sub-committees

Technical Program Committee

A. R. Low, Chairman

Dr. J. L. Yen, Vice-Chairman
H. W. Jackson, Secretary
J. R. Bain

A. S. Best

I. R. Dutton

W. E. Hodges

E. L. Kerridge

W. M. Lower

C. A. Norris

J. R. Simpson

Dr. S. V. Soanes

Exhibits Committee
G. C. Eastwood, Chairman
R. Adams, Vice-Chairman
H. H. Schwartz

Social Activities Committee
G. G. Armitage, Chairman
V. G. Cumming
Other members to be designated

Ladies Social Activities Committee
Mrs. G. Armitage, Chairman

Mrs. A. P. H. Barclay

Mrs. C. A. Norris

Mrs. E. L. Palin

Mrs. F. H. R. Pounsett

Exhibit Award Committee

H. R. Smyth, Chairman
Dr. G. A. Miller

S. F. Love

0. L. Britney

Registration and Reception Committee

L. M. Price, Chairman
Other members to be designated

Conference Staff

Grant Smedmor, Conference Manager
David Holland, Exhibits
Edward Vanderpol, Technical Program

Exhibit Award Competition

To stimulate electronic research and
development in Canada, the IRE is
again holding its Exhibit Award Com-
petition in connection with the con-
ference. One award will be given for
the outstanding Canadian product and
one for the outstanding Canadian
component exhibited.

A special committee has been set up
to handle the awards under the chair-
manship of H. Ross Smyth, of the
National Research Council. The awards
will take the form of engraved sterling
plaques and will be presented at the
conference banquet, October 3.
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ABSORBERS, microwave
M. J. Howard & Co. Ltd. ... E4
ACCELEROMETERS
R-O-R Associates Ltd. 258 & 359
ACOUSTIC EQUIPMENT
R-O-R Associates Ltd. 258 & 359
ADVERTISING industrial 2
Cushing & Nevell Ltd. 45
ALARM EQUIPMENT
Lenkurt Electric Co.
of Canada Ltd. ... et 559
ALLOYS, for glass hermetic sales
Canadian Wilbur B. Driver
Co. Ltd. 567
ALLOYS, mechanical for sprmgs
Canadlan Wilbur B. Driver
Co. Ltd. ... 567
ALLOYS, preclsnon electrical
resistance
Canadian Wilbur B. Driver
Co. 567

Ltd.

ALPHA PARTICLE DETE\x.TOR,
demonstration equipmen™
RCA Victor Co., Ltd. 349

ALPHA PARTICLE MONITORS
RCA Victor Co., Ltd. ... 349

AMMETERS
Aviation Electric Ltd. . . 251
Millivac Instruments, Inc. ... 564
AMPLIFIERS

R-O-R Assoclates Ltd. 258 & 359
AMPLIFIERS, magnetic
AMPLIFIERS, logarithmic

Jerrold Electronics

(Canada) Ltd. 342, 344 & 350
AMPLIFIERS, ma netic

Willer Engineering &

Sales Co. ... 260
AMPLIFIERS, operaﬂonal

Electromechanical Products 155

Tektronix Inc. . 160
AMPLIFIERS paramefrlc

Northern Flectric

.......... E-14 & E-18

0.
AMPLIFIERS RF power
Bayly Engineerlng
Ltd, ... 247 & 249
AMPLIFIER, tuned and null
detector
General Radio Co. ... 252
ANALOG COMPUTERS
Allan Crawford
Associates Ltd. .. 167 & 169
Daystrom Limited 528
R-O-R Associates Ltd. 258 & 359
ANALOG RECORDER, airborne
Ampex of Canada Ltd. ... 15
ANALOG RECORDER, portable
Ampex of Canada Ltd. .. 152
ANALYZER, pulse height
The Glendon Instrument
Co. Ltd. . ... 467, 469 & W-18
ANALYZERS pulse heigh=,
Iransnsionzed
The Glendon Instrument

Co. 469 & W-18
ANALYZERS, specfrum
panorama
Whittaker Electronics Ltd. 256
ANALYZERS, transistor
Len Finkler Ltd. . 360

ANALYZER, wave
The Glendon Instrument
Co. Ltd. 467, 469 & W-18
Muirhead Instruments Ltd. 138
ANEMOMETERS AND PROBES,
hot wire
Radionics Ltd. 451 & 533B
ANTENNA, base station
Andrew Antenna Corp. Ltd. 156
ANTENNAS
Sinclair Radio
Laboratories Ltd. . 139
ANTENNAS, FM, multi-v
Andrew Antenna Corp. Ltd 156
ANTENNA, hublock
Andrew Antenna Corp. Ltd 156
ANTENNA, microwave
Andrew Antenna Corp. Ltd 156
ANTENNAS
Hackbusch Electronics Lid. 129
ANTENNA TEST SETS
Sinclair Radio
Laboratories Ltd. g 139
ATTENUATORS
John Herring & Co. Ltd. 164
J. Howard & Co. Ltd. ... E4
Whittaker Electronics Ltd. 256

BATH, kinematic viscosity test
Polytronics Company 431
BATTERIES
W{\‘{g Leonard of Canada

BLOWERS
M. J. Howard & Co. Ltd. ... E4
Whittaker Electronics Ltd. 256
BOOKS, technical reference
Prentice-Hall of Canada, Ltd.345
BOXES, decade
Muirhead Instruments Ltd. 138
BREADBOARD KITS, precision
PIC Design Corp. .
BRIDGES, audio, RF and VHF
The Glendon Instrument
Co. Ltd. ... 467, 469 & W-18
BRIDGES universal
Muirhead Instruments Ltd. 138
BRIDGES, wheatstone
Aviation Electric Ltd. . 251
Muirhead Instruments Ltd. 138
Polytronles Company .. 431
BRIDGES, wheatstone, students
The Glendon Instrument
0. 467, 469 & W-18
BROADCAST EQUIPMENT
Northern Electric
Co. Ltd. E14 & E-18

CABINETS
Hacmm%nd Manufacturing
CABINETS, modular
Electronics Marketing Co.
of Canada Ltd. ... W-22
CABLE

Lake Engineering
Co. Ltd. 432 436 & 438
CABLE ASSEMBLIES
Lake Engineering
Co. Ltd. ... 432, 436 & 438
CABLE BINDING DEVICES
Hellerman Canada Ltd. ... 461
CABLE MARKERS
Hellerman Canada Lfd. .. 461
CABLES, aeronautical tow
Boston Insulated Wire &
Cable Co. Inc. ... 543
CABLES, broadcast avdio
Boston Insulated Wire &

Cable Co. Inc. ... 543
CABLES, co-axial
Aviation_Electric Ltd. 251
Boston Insulated Wire &
Cable Co. Inc. 543
Northern Electric
Co. Ltd. ......... El4 & E-18

CABLES, coaxial, heliax
Andrew Antenna Corp. Ltd. 156
CABLES, intercom
Belden Manufacturing Co. 236
CABLES, microwave system

control
Insulated Wire &
Cable C I 543
CABLES, m
Belden Manufacturing Co. 236
CABLES, RF
Amphenol Canada Ltd. 358
CABLES, TV camera
Boston Insulated Wire &
Cable Co. Inc. ... 543
CABLES, underwater A.S.W.
Boston Insulated Wire &
Cable Co. Inc. 543
CABLES, underwater tow
Boston Insulated Wire &
Cable Co. Inc.
CABLE TESTERS
Electronics Marketing Co.
of Canada Ltd. W-
CABLE WRAPPING MATERIAL
Len Finkler Ltd 360
CALIBRATION CONSOLE AC-DC
Sensitive Research
Instrument Co 53A
CALIBRATION SO RCES
millivolt
Radionics Ltd. 451 & 533B
CALIBRATORS
Daystrom Limited 528
CALIBRATORS currenf/voliage
high accuracy
Digital Equipment Corp. ... 161
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CALIBRATOR, vibration
General Radio Co. 3
CAMERAS, instrumentation
Canadian Applied
Research Ltd. . 360
CAMERAS, osc:lloscope
Radionics Ltd. 451 & 533B
CAMERAS, recording
Baﬁ/tlg Engineerlng

. . 247 & 249

CAPACITORS
Astral Electric Co. Ltd. ... 461
General Radio Co. ... 252

John Herring & Co. Ltd. ... 164
Hysol (Canada) Ltd. ... 253
Philips Electronics
Industries Ltd., Tubes,
Semiconductors &
Components Depts, 146 & 150
The Telegraph Condenser
Co. (Canada) Ltd. 131
John R. Tilton Ltd. 132
CAPACITORS, aluminum
A. C. Simmonds &
Sons Ltd. ... .. 246 & 250
The Telegraph Condenser
Co. (Canada) Ltd. .. 131
CAPACITORS, ceramic
Centralab Canada Ltd. 541
Philips Electronics
Industries Ltd., Tubes,
Semiconductors &
Components Depts. 146 & 150
A. C. Simmonds &

Sons Ltd. ... .. 246 & 250
The Telegraph Condenser
Co. (Canada) Ltd. . . 131

CAPACITORS, ceramic,
sub-miniature
General Instrument—F. W.
Sickles of Canada Ltd. 459
CAPACITORS, decade,
polystyrene
The Glendon Instrument
Co. Ltd. , 469 & W-18
CAPACITORS, electrolyﬂc
General Instrument—F. W.
Sickles of Canada Ltd. ... 459
Philips Electronics
Industries Ltd., Tubes,
Semiconductors &
Components Depts. 146 & 150
The Telegraph Condenser
Co. (Canada) Ltd. ..o 131
CAPACITORS, electroilytic,
extended temperature range
aluminum
The Telegraph Condenser
Co. (Canada) Ltd. 131
CAPACITORS, electrolytic
subminiature
The Telegraph Condenser
Co. (Canada) Ltd 131
CAPACITORS, electrolyhc
tubular
The Telegraph Condenser
Co. (Canada) Ltd. 131
CAPACITORS, ﬂuorescenf
lighting ballast
The Telegrdph Condenser
Co. (Canada) Ltd 131
CAPACITORS, high volfage
Lake Engineering
Co. Ltd. 432, 436 & 438
The Telegraph ‘Condenser
Co. (Canada) Ltd. 131
CAPACITORS, metallized film
The Telegraph Condenser

Co. (Canada) Ltd. 131
CAPACITORS, mica
Len Finkler Ltd, ... 360
The Telegraph Condenser
Co. (Canada) Ltd. 131

CAPACITORS, molded tubular
The Telegraph Condenser
Co. (Canada) Ltd. 131
CAPACITORS, mylar
Philips Electronics
Industries Ltd., Tubes,
Semiconductors &
Components Depts. 146 & 150
CAPACITORS, paper/film
The Telegraph Condenser
Co. (Canada) Ltd. ....... 131

CAPACITORS, polysterene
Philips Electronics
Industries Ltd., Tubes,
Semiconductors &
Components Depts. 146 & 150
CAPACITORS, pre sion decade
General Radio Co. . 252
CAPACITORS, tantalum
A. C. Simmonds &
Sons Ltd. = 246 & 250
The Teiegraph Condenser
Co. (Canada) Ltd. 131
CAPACITORS PISTON
John R. Tilton Ltd. 132
CAPACITORS STANDARDS
Len Finkler Ltd.
CARRIER EQUIPMENT
Philips Electronics
Industries Ltd., Electronic
Equipment Group 549
CARTRIDGES
A. C. Simmonds &
Sons Ltd. ... 246 & 250
CELLS, cadmium sulphlde
Phillps Electronics
Industries Ltd., Tubes,
Semiconductors &
Components Depts. 146 & 150
CELLS, load and pressure
R-O-R Associates Ltd. 258 & 359
CHAMBERS, low temperature
The Glendon Instrument
Co. Ltd. 469 & W-18
CHANNEL MODULATOR BAY
The Ahearn and Soper
Co. Ltd.

of PLUA et L3 w-12
CHASSIS FIXTURES
Willer Engineering &
Sales CO. ......... . 260

CHASSIS SLIDES
Electronics Marketing Co
of Canada Ltd. w-22
CHOKES, molded
General Instrument—F. W.
Sickles of Canada Ltd. ... 459
CHOPPERS
John Herring & Co. Ltd. ... 164
CIRCUIT BLOCKS
Philips Electronics
Industries Ltd., Tubes,
Semiconductors &
Components Depts. 146 & 150
CIRCUIT BOARD FIXTURES
Willer Engineering &
CIRCUIT BREAKERS
A. Deskin Sales Corp 265 & 269
CIRCUIT MODULE
Digital Equipment Corp. ... 161
CIRCUIT MODULES,
quadruple flip-flop
Digital Equipment Corp. ... 161
CIRCUIT PACKAGES
Transitron Electronic Corp.
of Canada Ltd. 134
CIRCULATOR, ferrite four part
Airtron Canada Ltd. 349
CLEANING EQUIPMENT,
vltrasonic
Electronics Marketing Co.
of Canada Ltd. W-22
CLIPS, p
Hellerman Canada Ltd. .. 461
CLOCKS, digital
The Glendon Instrument
Co. Ltd. ... 467, 469 & W-18
CLOSED CIRCUIT TV
EMI Cossor Electronics Ltd. 266
CLUTCHES
Whittaker Electronics Ltd. 256
COATING UNITS. high vacuum
Edwards High Vacuum
(Canada) Ltd. 538
COILS
Whittaker Electronics Ltd. 256

COILS, epoxy molded
Hysol (Canada) Ltd. 253
COILS, winding equipment
Leesona Corporation 552

COMBINATION SYSTEMS
Edwards High Vacuum
(Canada) Ltd. 538
COMMUNICATIONS SYSTEMS
The Wind Turbine Co.
of Canada Ltd. . . W-14
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COMMUNICATIONS TEST
EQUIPMENT
The Ahearn and Soper

Co. Ltd. ... w-12

RCA Victor Co., Ltd. 349
COMPANDORS

Etelco Canada Ltd. 531
COMPARATORS

Douglas Randall
(Canada) Ltd. 442, 444 & 446
COMPARATORS, impedance
Whittaker Electronics Ltd. 256
COMPARATORS, wide band
Jerrold Electronics
(Canada) Ltd. 342, 344 & 350
COMPONENT HANDLING
SYSTEMS
Universal Instrument Corp. E-10
COMPONENT LEAD FORMING
EQUIPMENT
Willer %ngineering &
0.

Sales 260
COMPONENTS
A. C. Simmonds &
Sons Ltd, ... ... 246 & 250

COMPONENTS, coaxial
Andrew Antenna Corp. Ltd. 156
COMPONENTS, communication
iller Engineering &

Sales Co. ... .. 260
COMPONENTS, electronic
Aviation Electric Ltd. ... 251

COMPONENTS, handsets and
cords
Etelco Canada Ltd. .. . 531
COMPONENTS, industrial

control
A. C. Simmonds &
Sons Ltd. ... . 246 & 250
COMPONENTS, micro
Transitron Electronic Corp.
of Canada Ltd. .. ... 134
COMPONENTS, miniature
Astral Electric Co. Ltd. ... 461
COMPONENTS, microwave
Radionics Ltd. 451 & 533B
COMPONENTS, servo
Electronics Marketing Co.
of Canada Ltd. ... w.22
COMPONENTS, telephone
communication & signalling
Hackbusch Electronics Ltd. 129
COMPONENTS, waveguide
E. G. Lomas ... ... . 553
COMPONENT TESTERS
Electronics Marketing Co.
of Canada Ltd. ... .. W-22
R-O-R _Associates Ltd. 258 & 359
COMPUTERS
International Business
Machines Co. Ltd. 242
CONNECTORS
Douglas Randall
(Canada) Ltd. 442, 444 & 446
Sealectro Corp. ... . 234
Whittaker Electronics Ltd. 256
CONNECTORS, circular
Amphenol Canada Ltd. ... 358
CONNECTORS, electrical
multi-contact
Cannon Electric Canada Ltd. 452
CONNECTORS, miniature
Amphenol Canada Ltd, ... 358
CONNECTORS, RF
Alilzgy Electronics

- 142
Amphenol Canada Ltd. ...
CONNECTORS, wire
Esna Canada Ltd. ... . E-20
CONSOLES, audio
Mti“(tzgrdy Radio Industries

.y 45
CONSOLES, supervisory service
channel
RCA Victor Co., Ltd. 349
CONTROL APPARATUS,
electrical
Automatic Electric Sales
(Canadaz( Ltd. 563
CONTROL KNOBS
Rogan Bros. Inc. .. .. . Ww-6
CONTROLS
John Herring & Co. Ltd. ... 164
CONTROL SYSTEMS SERVICE
Automatic Electric Sales
(Canada) Ltd. .. ... 563
CONTROLLERS, indicators
Bach-Simpson Ltd. 130 & 299
CONTROLLERS, temperature

Polytronics Company 431
CONTROLS, lighting
CTS of Canada, Ltd. 370

COOLING DEVICE,
transistorized
Lake Engineering

Co. Ltd. .. ... 432, 436 & 438

COOLING PACKAGES

Whittaker Electronics Ltd. 258
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CORDS, telephone
Belden Manufacturing Co, 236
COUNTERS
A. Deskin Sales Corp. 265 & 269
COUNTERS, digital
The Glendon Instrument
Co. - 467, 469 & W-18
M. J. Howard & Co. Ltd. .. E4
COUNTERS, electronic
Atlas Instrument
Corp. Ltd. ... 342, 344 & 350
COUNTERS, preset
Philips Electronics
Industries Ltd., Tubes,
Semiconductors &
Components Depts, 146 & 150
COUNTER-TIMERS, solid state
Radionles Ltd. ... . 451 & 533B
COUNTING EQUIPMENT
R-O-R Associates Ltd. 258 & 359
CRAFTSCOPES
Aviation Electric Ltd. . 251
CRIMPING TOOLS
Esna Canada Ltd.
CRYSTALS
Philips Electronics
Industries Ltd., Electronic
Equipment Group .. ... 549
CUTTERS, precision

E-20

Len Finkler Ltd. 360
DATA PROCESSING
EQUIPMENT
Ferranti-Packard
Electric Ltd. ... 259

DATAPHONE EQUIPMENT
Northern Electric
Co. Ltd. ... E-14 & E-18
DATA REDUCTION EQUIPMENT
Electromechanical Products 155
R-O-R _Associates Ltd. 258 & 359
DATA TRANSMISSION
EQUIPMENT
Northern Electric
Co. Ltd. ... ... E-14 & E-18
DELAY & LINEARITY TEST SET
RCA VLlci::‘oErs Co., Ltd. ... 349

Beckman Instruments Inc.,
Helipot Div.
General Instrument—F, W.
Sickles of Canada Ltd. .. 459
DEFLECTION YOKES
General Instrument—F. LA
Sickles of Canada Ltd. .. 459
DELAY LINES
Lake Engineering
Ltd

Co. - 432, 436 & 438
John R. Tilton . 132

Ltd.
DELRIN
National Fibre Co. of
Canada Ltd. .. .. 338
DETECTORS

Whittaker Electronics Ltd. 256
DETECTORS, frequency
Willer Engineering &

Sales Co. ... . : 260
DETECTORS, infra-red
Canadian Patents &
Development Ltd. .. . 241
DIALS
Automatic Electric Sales
(Canada) Ltd. ... . . 563

Whittaker Electronics Ltd. 256
DICTATING EQUIPMENT, pocket
Astral Electric Co. Ltd. . 461
DIFFERENTIALS
John Herring & Co. Ltd. ... 164
Whittaker Electronics Ltd. 256
DIGITAL CLOCKS
The Glendon Instrument
0. oo 467, 469 & W-18
DIGITAL COUNTER$
The Glendon Instrument
0. Ltd. 7, 469 & W-18
DIGITAL INDICATING AND
CONTROL SYSTEMS
R-O-R Associates Ltd. 258 & 359
DIGITAL MODULES,
Electronics Marketing Co.
of Canada Ltd. ... . w.22
DIGITAL MULTIMETERS
The Glendon Instrument
Co. Ltd. . .. 467, 469 & W-18
DIGITAL READOUT DEVICE
Litton Systems

(Canada) Ltd. .. . .. 458
DIGITAL RECORDER
Bach-Simpson Ltd, 130 & 299

DIGITAL TAPE HANDLER
Ampex of Canada Ltd. ... 152
DIGITAL VOLTMETERS
The Glendon Instrument
Co. Ltd, ... 467, 469 & W-18
R-O-R Associates Ltd. 258 & 359
DIODES
Douglas Randall
(Canada) Ltd. 442, 444 & 446

R-O-R Associates Ltd. 258 & 359
Transitron Electronic Corp.
of Canada Ltd. e, 134
DIODES, backward
Transitron Electronic Corp.
of Canada Ltd. .
DIODES, germanium
General Instrument—F, W,
Sickles of Canada Ltd. .. 459
Transitron Electronic Corp.
of Canada Ltd. ... . . . 134
DIODES, germanium tunnel
General Instrument—F. W.
Sickles of Canada Ltd. .. 459
DIODES, silicon
General Instrument—F, W.
Sickles of Canada Ltd. .. 459
Syntron (Canada) Ltd, .. 331
DIODES, tunnel
Transitron Electronic Corp.
of Canada Ltd. ... cw. 134
DIODES, variable capacitance
E. G, Lomas ... ... . 553
DIODES, zener
Canadian Motorola
Electronics Co. ... . 143
General Instrument—F, W.
Sickles of Canada Ltd. ... 459
R-O-R Associates Ltd. 258 & 359
DIPPING COMPOUND, single
component
Hysol (Canada) Ltd. . . 253
DIRECTORIES, IRE
The Institute of
Radio Engineers 166
DISPLAY BOARD,
semiconductor
The Ahearn and Soper
Co. Ltd. ... .
DIVIDERS, voltage
Polytronics Company .. . 431
DOSEMETER, portable X-ray
The Glendon Instrument
Co. . 467, 469 & W-18
DUPLEXERS

Sinclair Radio
Laboratories Ltd. 139

Ww-12

ECHO SUPPRESSORS
Etelco Canada Ltd.
ELECTRICAL INDICATING
INSTRUMENTS
Daystrom Limited ... . . b28
Sensitive Research
Instrument Corp. ... 53A
ELECTROMETER, vibrating reed
The Glendon Instrument
Co. Ltd. ..... 467, 469 & W-18
ENCAPSULATIONS
Transitron Electronic Corp.
of Canada Ltd. ... . 134
EQUIPMENT, carrier
Philips Electronics
Industries Ltd., Electronic
Equipment Group !
EQUIPMENT, data processing
Ferranti-Packard
Electric Ltd. ... v 259
EQUIPMENT, dataphone
Northern ﬁlectrlc
Co. Lt E-14 & E-18

0. d. ..
EQUIPMENT, electro medical
Multitone Electronics Ltd. 47
EQUIPMENT, electronic
National Research Council .. 330
EQUIPMENT‘ marking

Barnard Stamp &
Stencil Ltd. . ... w0235
EQUIPMENT, printing
Barnard Stamp &
Stencil Ltd. ... . 235

EQUIPMENT, teaching,
avdio-visval
Litton Systems

(Canada) Ltd. .. . 458
EQUIPMENT, telegraph

Etelco Canada Ltd. .. . 531
EQUIPMENT, telephone

Etelco Canada Ltd. .. ... 531

EQUIPMENT, ultrasonic cleaning
Electronic Marketing Co.
of Canada Ltd. . . . w-22
EVAPORATING EQUIPMENT,
vacuum
Vacuum-Electronics Corp. 453A
EXCITER, digitally tuned
F.Ltvd' Topping Electronics

. 287
FABRICATED PARTS, phenolite
National Fibre Co. of
Canada Ltd. SN 1R 338
FABRICATORS

Strippit Tool & Machine Co. 337
FACSIMILE UNIT
The All:f;m and Soper

Co. 3 W-12
Muirbead Instruments Ltd. 138

FANS
Whittaker Electronics Ltd. 256
FERRITES
Philips Electronics
Industries Ltd., Tubes,
Semiconductors &
Components Depts, 146 & 150
FERRITES, four part circulator

Airtron Canada Ltd. 349
FIBRE, vulcanized
National Fibre Co. of
Canada Ltd. ... . 338

FIBRE OPTICS

Baélsch GaLomb Optical
0. o sz e
FILM CHAIN, high

Northern Electric
Co. . ... E-14 & E-18
FILTERS

Bayly Engineering
Ltd. ... . - 247 & 249
A. Deskin Sales Corp. 265 & 239
Ferritronics Ltd. ... .~ 443

Lake Engineering

Co. Ltd. . 432, 436 & 438
Sinclair Radio
Laboratories Ltd. ... 139
The Telegraph Condenser
Co. (Canada) Ltd. ... .. 131
FREQUENCY DETECTORS
Willer Engineering &
Sales Co. ... . 260
FREQUENCY STANDARD
General Radio Co. .. 252

GALVANOMETERS
The Glendon Instrument
Co. . 467, 469 & W-18
GAUGES

Vacuum-Electronics Corp. 453A
GAUGES, precision
BaUSCthf-j Lomb Optical

Co. 5 ,
GAUGES, resistance strain
R-O-R Associates Ltd. 258 & 359
GAUGING SYSTEMS, micro
Strippit Tool & Machine Co. 337
GEARHEADS
Whittaker Electronics Ltd. 256
GEARS, precision
Whittaker Electromics Ltd. 256
GENERATORS
Douglas Randall
(Canada) Ltd. 442, 444 & 446
GENERATORS, AC power
Whittaker Electronics Ltd. 256
GENERATORS, post
Allan Crawford
Associates Ltd. ... 167 & 169
GENERATORS, pulse
The Ahearn and Soper
Co. Ltd. ... wepa ™ y We12
GENERATORS, random signal
The Glendon Instrumen
Co. Ltd. ... 467, 469 & W-18
GENERATORS, servo motor
Beckman Instruments Inc.,

Helipot Div. ... 243
GENERATORS, slgnal
Atlas Instrument
...... 342, 344 & 350

Corp. Ltd.
Bayly Engineering
Ltd. ... e 247 & 249
R-O-R Associates Ltd. 258 & 359
GENERATORS, sine and
square wave
The Glendon Instrument
Co. o e 467, 469 & W-18
GENERATORS, sweep
Jerrold Electronics
(Canada) Ltd. 342, 344 & 350
RCA Victor Co., Ltd, ... 349
Whittaker Electronics Ltd. 256
GENERATORS, synthesized
sideband
TMC (Canada) Ltd. ... .. 361
GENERATORS, thermoelectric
General Instrument—F. W,
Sickles of Canada Ltd. ... 459
GENERATORS, very low
frequency waveform
The Glendon Instrument
Co. 467, 469 & W-18
GLANDS, water sealing
Hellerman Canada Ltd. ... 461
GLASS SEALS, hermetic
Astral Electric Co. Ltd. ... 461
GRAPHIC RECORDING
INSTRUMENTS
R-O-R Associates Ltd. 258 & 359
GROMMETS
A. Deskin Sales Cor[i: 265 & 269
Hellerman Canada Ltd. .. 461
GROUND SUPPORT
EQUIPMENT
Litton Systems
(Canada) Ltd. 458



HEAT SINKS
Douglas Randall
(Canada) Ltd. 442, 444 X 446
HIGH FIDELITY EQUIPMENT
Daystrom Limited ... n
HIGH VOLTAGE TEST
Baﬁltlg Engineering

247 % 249

ICE DETECTOR, aircraft
Canadian Applied
Research Ltd. ... 360
INCREMETER, expanded scale
Sensitive Research
Instrument Corp. ... 53A
INDICATORS, special
Willer Eng{neering &
Sales Co. ... 260
INDICATORS & RECORDERS,
strain
R-O-R Associates Ltd. 258 & 359
INDUSTRIAL ADVERTISIMG
Cushing & Nevell Ltd. 445
INERTIAL NAVIGATIONAL
SYSTEM
Litton Systems
(Canada) Ltd. ... 458
INFRA-RED DETECTORS
Canadian Patents &
Development Ltd. ... 241
RCA Victor Co,, Ltd. .. 349
INSTRUMENTATION hlgh
vacuum
Edwards High Vacuum
(Canada) Ltd. e ... 538
lNSTRUMENTATION test
Electronic Marketlng Co.
of Canada Ltd. ... W-22
INSTRUMENTS
John Herring & Co. Ltd. ... 164
INSTRUMENTS, panel
Bach-Simpson Ltd. ... 130 & 299
INSTRUMENTS, sound
measurement
Atlas Instrument
Corp. Ltd. ... 342, 344 & 350
INSULATION TESTER
Yokogawa Electric
Works, Ltd. . 235
INTERCOM SYSTEMS
television, transistorized
Mﬁ?&'rdy Radio Industries
INTERCOM TELEPHONES
Etelco Canada_ Ltd. 531
INTERMODULATION TEST SET

RCA Victor Co., Ltd. . 349
INVERTORS
CTS of Canada, Ltd. ... ... 370

JACKS, plugs and sockets
Astral Electric Co. Ltd. 461

LAMINATES, copper clad
National Fibre Co. of
Canada Ltd. ... 338
LAMINATES, glass
National Fibre Co. of
Canada Ltd. .. 338
LAMINATES, glass base
National Fibre Co. of

Canada Ltd. ... = 338
LAMPS
Automatic Electric Sales
(Canada) Ltd. 563

LAMPS, miniature
Lake Engineering
Co. Ltd. 432, 436 & 438
LANGUAGE LABORATORY
Stark Electronic Sales Co. 237
LEAK DETECTORS
Edwards High Vacuum

(Canada) Ltd. 538
Vacuum-Electronics Corp. 453A
LEXAN
National Fibre Co. of
Canada Ltd. ... 338
LIGHTS, dial
Willer Engineering &
Sales Co. . 260

LIGHTS, pilot
Lake Engineering
Co. Ltd. 432, 435 % 438
LIGHTS subminiature pilot
Whittaker Electronics Ltd. 256
LINE TRACING EQUIPMENT
Canadian Westinghouse

Co, Ltd. ... ... .. 450
LOADS, RF
Aviation Electric Ltd. . 251
Bayly Engineering
. 247 & 249
LOUDSPEAKERS

Astral Electric Co. Ltd. . .. 461
A. C. Simmonds &
Sons 246 & 250

MAGNETIC CORE MATERIALS
Bayly Engineering
. 247 & 249

Ltd. .

MAGNETIC INK, test equipment

Tele Radio Systems Ltd. 170
MAGNET WIRE, high

temperature

The 'l‘elegrdph Condenser

a) Ltd. ...

MARlNE EQUIPMENT

Daystrom Limited . 528
MARKERS
Northern Industrial Products 159
MEASURING EQUIPM

Allan Crawford

Associates Ltd. ... 167 & 169

MEASURING EQUIPMENT,

attenvation

R-O-R Associates Ltd. 258 & 359
MEASURING EQUIPMENT, phase

R-O-R Associates Ltd. 258 & 359
MEASURING EQUIPMENT,

signal delay

R-O-R Associates Ltd. 258 & 359
MEASURING EQUIPMENT,

strain and vibration

R-O-R Associates Ltd. 258 & 359
MEASURING EQUIPMENT,

ultra-high resistance

Willer Engineering &

Sales CO. ... 260
MEGOHMMETERS
The Glendon Instrument
Co. Ltd. 467, 469 & W-18
MEMORY DRUMS, magnehc
Ferranti-Packard
Electric Ltd. ... 259

METERS

A. Deskin Sales Corp. 265 & 269

A. C. Simmonds &

Sons Ltd. 246 & 250

Stark Electronic Sales Co, 237
METERS, AC, iron vane
Honeywell Controls Ltd. 351
METERS, control

Whittaker Electronics Ltd. 256
METERS, digital time and

frequency

General Radio Co. 252
METERS, edgewlise

Whittaker Electronics Ltd. 256
METERS, expanded scale

Beckman Instruments Inc,

Helipot Div. g

METERS, FM deviation

Tele Radio Systems Ltd. 170
METERS, frequency

General Radio Co. 252
METERS, high frequency Q

Bayly Engineering
Ltd. .. . 247 & 249

METERS, impedance
Muirhead Instruments Ltd. 138

METERS, level
R-O-R Associates Ltd. 258 & 359

METER, microwave phase

Radionics Ltd. 451 & 533B
METERS, panel
Abbey Electronics
Ltd. 142 & 241
Beckman Instruments Inc.,
Helipot D 243
Len Finkler Ltd. . 360

Douglas Randall
(Canada) Ltd. 442, 444 & 446

METERS, phase

Whittaker Electronics Ltd. 256
METERS, RF

Aviation Electric Ltd. .. 251
METERS, sound level

R-O-R Associates Ltd. 258 & 359
METERS, subminiature

Whittaker Electronics Ltd. 256
METERS, time interval and

frequency

R-O-R Associates Ltd. 258 & 359
METERS, vibration

General Radio Co. 252
The Glendon Instrument
Co. Ltd. 467, 469 & W-18

METERS, video nolse level
The Glendon Instrument

Co. Ltd. 467, 469 & W-18
METERS, volt ohm
Len Finkler Ltd. 360

MICROPHONES
A. C Simmonds &
Sons Ltd. o
MICROPHONES, stereo
Northern Electric
Co. Ltd. E-14 & E-18
MICROSCOPES
Bausch & Lomb Optlcal
Co. Ltd. ... o141
MILLIOHMMETERS
The Glendon Instrument
Co. Ltd. 467, 469 & W-18

246 & 250
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MIXER PREAMPLIFIER
ASSEMBLIES
E. G. Lomas ... .. 553
MODULES, education block
Electronlc Marketing Co

of Canada Ltd. . w-22
MODULES, high power R
RCA Victor Co., Ltd. ... 349
MONITORS, regulation
Aviation Electric Ltd. ... 251
MOTORS

John Herring & Co. Ltd. ... 164
M. J. Howard & Co. Ltd. ... E4
Lake Engineering
Co. Ltd. ... 432, 436 & 438
MOTORS, servo
Beckman Instruments Inc,
Helipot Div. 243
Daystrom Limited
Muirhead Instruments Ltd. 138
Douglas Randall
{(Canada) Ltd. 442 444 & 446
MOTORS, synchronous
The American Superior
Electric Co., Ltd. . 369
Daystrom Limited 528
Muirhead Instruments Ltd. 138
Philips Electronics
Industries Ltd., Electronic
Equipment Group . 549
MULTICOUPLERS low frequency
TMC (Canada) Ltd. 361
MULTIMETERS, digital
The Glendon Instrument
0. L 467, 469 & W-18
MULTIMETERS untra-sensitive
Millivac Instruments, Inc. ... 564
MULTIPLEX
Northern Electric
Co. L E-14 & E-18
MULTIPLEX TONE SYSTEM
miniaturized
TMC (Canada) Ltd. 361
MULTIPLIER, PHOTO- TUBES
Bayly Engineermg
Ltd. 247 & 249

NAVIGATIONAL SYSTEMS,
inertial
Litton Systems
(Canada) Ltd. 458
NETWORKS
General Instrument—F. W.
Sickles of Canada Ltd. 459
Lake Engineering
Co. Ltd. . 432, 436 & 438
The Telegraph Condenser

Co. (Canada) Ltd. 131
NYLON
National Fibre Co. of
Canada Ltd. 338

OHMMETER, linear-precision
Millivac Instruments, Inc. 564
OPTICAL DEVICES, eiec’romc
Philips Electronics
Industries Ltd., Tubes,
Semiconductors &
Components Depts 146 & 150
OPTICAL INSTRUMENTS
Bausch & Lomb Optical
Co. Ltd.
OPTICAL PARTS
Bausch & Lomb Optical
Co. Ltd. 141
OPTICS, fibre
Bausch & Lomb Optical
Co. Ltd.

141

141
OSCILLATORS
Atlas Instrument
Corp. Ltd. 342, 344 & 350
The Glendon Instrument
Co. Ltd 467, 469 & W-18
Tele Radio Systems Ltd. . 170
OSCILLATORS, backward wave
Amalgamated Electric
Corp. Ltd. . 454
Radionies Ltd. 451 & 533B
OSCILLATORS, decade
Muirhead Instruments Ltd. 138
OSCILLATORS, microwave
subminiature
Electronic Marketing Co.
of Canada Ltd. W-22
OSCILLOGRAPHS, direct-writing
R-O-R Associates Ltd. 258 & 359
OSCILLOSCOPES
Atlas Instrument
Corp. Ltd. 342, 344 & 350
Bayly Engineering
247 & 249

Ltd.
Radionics Ltd, 451 & 533B
R-O-R Associates Ltd. 258 & 359
OSCILLOSCOPES, digital readout
Tektronix Inc. ... 16
OSCILLOSCOPES, portable
Aviation Electric Ltd. 251

OSCILLOSCOPES, sampling,
full scale

Tektronix Inc. 160
OVENS, crystal
Croven Limited . 270

PAGIN_G SYSTEMS

Multitone Electronics Ltd. 447
PAGING SYSTEMS, selective

radio

Hackbusch Electronics Ltd. 129
PANELS

Hammond Manufacturing

Co. Ltd.

PAPER TAPE READERS,
punched
Ferranti-Packard
Electric Ltd. 259
PAX SYSTEMS
Philips Electronics
Industries Ltd., Electronic
Equipment Group
PHOTOELECTRIC DEVICES
Polytronics Company 431
PHOTOMETERS
The Glendon Instrument
Co. Ltd. . 467, 469 & W-18
PHOTOTUBES

Philips Electronics
Industries Ltd., Tubes,
Semiconductors &
Components Depts. 146 & 150

PHOTOTUBES, multiplier
Bagtlg Engineering

. 247 & 249
PLASTICS, laminated
National Fibre Co. of
Canada Ltd. 338
PLIERS, precision
Len Finkler Ltd. 360
PLOTTERS, XY
Allan Crawford
Associates Ltd. 167 & 169

POLYRANGER, self-checking
Sensitive Research
Instrument Corp.
POTENTIOMETERS
Daystrom Limited = . 528
John Herring & Co. Ltd. ... 164
Douglas Randall
(Canada) Ltd. 442, 444 & 446
R.O-R Assoclates Ltd. 258 & 359
POTENTIOMETERS, multi-turn
Electronic Marketing Co.
of Canada Ltd. e Wa22
POTENTIOMETERS, pocket-slze
Sensitive Research
Instrument Corp. 53A
POTENTIOMETERS, portable DC
The Glendon Instrument

53A

Co. Ltd. , 469 & W-18
POTENTIOMETERS preclsmn
M. J. Howard & Co. Ltd. E4

Whittaker Electronics Ltd. 256
POTENTIOMETERS, precision
wire-wound
Beckman Instruments Inc.,
Helipot Div.
POTENTIOMETERS, trimming
Beckman Instruments Inc.,
Helipot Div. 243
Electromechanical Products 155
POWDERS, epoxy fiuidizing
Hysol (Canada) Ltd. 253
POWER RECTIFIERS, silicon
General Instrument—F. W.
Sickles of Canada Ltd. 459
POWER RECTIFIERS, selenium
General Instrument—F. 5
Sickles of Canada Ltd. 459
POWER SUPPLIES
Balylv Engineering

td 247 & 249
Allan Crawford
Associates Ltd. 167 & 169
Electromechanical Products 155
Electronic Marketing Co.
of Canada Ltd. W-22
Tektronix Inc. 160
POWER SUPPLIES, constant
current
Whittaker Electronics Ltd. 256
POWER SUPPLIES, DC
Radionics Ltd. 451 & 533B
Sola-Basic Products Ltd. E-8
Whittaker Electronics Ltd, 256
POWER SUPPLIES,
semiconductor
E. G. Lomas .. 553
POWER SUPPLIES, transistor
The Glendon Instrument
Co. L 467, 469 & W.18
Sola-Basic Products Ltd. .. E8
Willer Engineering &
Sales Co. 280

79



product locator

PREAMPLIFIER, four-trace
plug-in

Tektronix Inc. . ... 160
PREAMPLIFIER, transistor
RCA Victor Co, Ltd. ... 349

PRECISION MACHINED PARTS

Lake Engineering

Co. Ltd. ... 432, 436 & 438
PRESSURE SE

L
Hellerman Canada Ltd. ... 461
PRIMERSCOPE
Aviation Electrlc Ltd. o 251
PRINTED CIRCUIT BOARD
CLEANERS
Electronic Marketing Co.

of Canada Ltd. . . W-22
PRINTED CIRCUIT CARD
HOLDERS

A. Deskin Sales Corp. 265 & 269
PRINTED CIRCUIT BOARDS,
epoxy coated
Hysol (Canada) Ltd. 253
PRINTED CIRCUIT CARDS
A. Deskin Sales Corp. 265 & 269
PROBES
Douglas Randall
(Canada) Ltd. 442, 444 & 446
PROCESSOR, Tri-Film
Canadian Applied
Research Ltd. 360
PUBLICATIONS, per:odlcal
Canadian Electronics
Engineering 366
Electronics and Communica-
tions, Age Publications o

PUBLICATIONS, technical and
scientific

Cushing & Nevell Ltd. 445
A. C. Simmonds &
Sons Ltd 246 & 250

PUMPING ACCESSORIES
Edwards High Vacuum
(Canada) Ltd. .. 538
PUMPING STATION, high
vacuum
Vacuum-Electronics Corp. 453A
PUMPS, booster high vacuum
Edwards High Vacuum
(Canada) Ltd. 538
PUMPS, diffusion
Edwards High Vacuum
(Canada) L 538
PUMPS, high vacuum
Edwards High Vacuum
(Canada) Ltd. .. 538
PUMPS, vacvum rotary
Edwards High Vacuum
(Canada) Ltd. 538

QUARTZ CRYSTALS
Croven Limited 270

RACKS
Hammond Manufacturlng
Co. 441
RADAR, sysfems
Amalgamated Electric
Corp. Ltd. . 454
Canadlan Westlnghouse
Co. Ltd. ... 450
RADIO EQUIPMENT amatevur
Daystrom Limited . 528
Northern Electric
Co. Ltd. . E14 & E-18
RADIO, light route
Lenkurt Electric Co.
of Canada Ltd.
RADIO RELAY EQUIPMENT
RCA Victor Co., Ltd.
RADIO TERMINATION UNITS
Etelco Canada Ltd. 531
RADIO TOUR SYSTEM
Multitone Electronics Ltd. 447
REACTORS
Hammond Manufacturing
Co. Ltd. 441
RECEIVER-DECODER, LF
FLX’ Topping Electronics

RECEIVERS, broadband
Philips Electromcs .
Industries Ltd., Electronic
Equipment Group 549
RECORD CHANGERS
A. C. Simmonds &

Sons Ltd. 246 & 250
RECORDERS
Ampex of Canada Ltd. 152

RECORDERS, alrborne profile
Canadian Applied

Research Ltd. 360
RECORDERS, chart
Radionics Ltd, 451 & 533B

R-O-R Associates Ltd. 258 & 359

~n

RECORDERS, digital

Bach-Simpson Ltd. ... 130 & 299
RECORDERS, tape, avdio

EMI Cossor Electronics Ltd. 266
RECORDERS, video

Ampex of Canada Ltd. 152

EMI Cossor Electronics Ltd. 266
RECORDERS, video loop

Ampex of Canada Ltd. . 152
RECORDING SYSTEMS

Baytlg Engmeer‘lng

......... 247 & 249
RECTIFIERS
CTS of Canada, Ltd. 370
Douglas Randall
(Canada) Ltd. 442, 444 & 446
R-O-R Associates Ltd. 258 & 359
Transitron Electronic Corp.
of Canada Ltd. ... 134
RECTIFIERS, controlled
Transitron Electronic Corp.

of Canada Ltd. ... 134
RECTIFIERS, selenium
Syntron (Canada) Ltd. 331

RECTIFIERS, silicon
Canadian Motorola
Electronics Co. 143
Syntron (Canada) Ltd. 331
REFERENCE TONE
GENERATING SET
Tele Radio Systems Ltd. 170
REFERENCES
Transitron Electronic Corp.
of Canada Ltd. 134
REGULATORS
Transitron Electronic Corp.

of Canada Ltd. ... 134
REGULATORS, line voltage
George Kelk Ltd. 364
RELAYS
Abbey Electronics
2 & 241
Automatlc Electric Sales
(Canada) Ltd. 563
Clare Canada Ltd. ... 238
Etelco Canada Ltd. . 531

John Herring & Co. Ltd. 164
Lake Englneering

Co. 432, 436 & 438
Potter & Brumﬁeld "Division

of AMF Canada Ltd. 555
Douglas Randall

(Canada) Ltd. 442, 444 & 446

A. C. Simmonds &

246 & 250

Sons Ltd. .
Ward Leonard of Canada
Ltd. - 547
RELAYS, electromagnetic
Potter & Brumfield, Division
of AMF Canada Ltd. .. 555
RELAYS, industrial controls
Renfrew Electric Co. Ltd,,
Struthers-Dunn Relay

Division | 358
RELAYS, latching
C. P. Clare Canada Ltd. .. 238
RELAYS, logic module

C. P. Clare Canada Ltd. 238
RELAYS, mercury contact
C. P. Clare Canada Ltd. .. 238
RELAYS, mercury plunger
Philips Electronics :
Industries Ltd., Electronic
Equipment Group 549
RELAYS, meter type
Daystrom Limited 528
RELAYS, power
Potter & Brumfield, Division

of AMF Canada Ltd. 555
RELAYS, printed circuit board
C. P. Clare Canada Ltd. ... 238

RELAYS, reed
Renfrew Electric Co. Ltd.,
Struthers-Dunn Relay
Division . . 358
RELAYS, sensitive
Potter & Brumfield, Division
of AMF Canada Ltd. 555
Willer Engineering &
Sales Co. 250
RELAYS, sub-miniature
C. P. Clare Canada Ltd. 238
RELAYS, telephone
C. P. Clare Canada Ltd. 238
RELAYS, time delay, electro-
pneumatic
Esna Canada Ltd. E-20
RELAYS, time delay, solid state
Esna Canada Ltd. E-
RELAYS, thermal
Abbey Electronics
Ltd. 142 & 241
REPEATER, underground
Etelco Canada Ltd. 531
REPEATER, voice
Philips Electronics
Industries Ltd., Electronic
Equipment Group 549

RESINS, casting

Hysol (Canada) Ltd. 253
RESIST

Dale Electronics Ltd. 332

CTS of Canada, Ltd. 370

Electromechanical Products 155

John Herring & Co. Ltd. ... 164

M. J. Howard & Co. Ltd. E4

Hysol (Canada) Ltd. . 253
ard Leonard of Canada

Ltd.
RESISTORS, composition
Renfrew Electric Co. Ltd.,
IRC Resistor Division .. 358
RESISTORS, cracked carbon
Philips Electronics
Industries Ltd., Tubes,
Semiconductors &
Components Depts. 146 & 150
RESISTORS, deposited carbon
The Telegraph Condenser
Co. (Canada) Ltd. 131
RESISTORS, IRC
Alll.)tl:ia Aracon Radio Co.

136
Renfrew Electric Co. Ltd
IRC Resistor Division . . 358
RESISTORS, molded metal film
Renfrew Electric Co. Ltd.,
IRC Resistor Division . .. 358
RESISTORS, non-linear
Philips Electronics
Industries Ltd., Tubes,
Semiconductors &
Components Depts. 146 & 150
RESISTORS, ohmite
A. C. Simmonds &
Sons Ltd. A
RESISTORS, precision
Polytronlcs Company 431
RESISTORS, precision film and
wirewound
Renfrew Electric Co. Ltd.,

246 & 250

IRC Resistor Division 358
RESISTORS, variable
CTS of szada, Ltd. 370

RESISTORS, wire-wound
The Telegraph Condenser
Co. (Canada) Ltd.
RESISTORS, wire-wound precision
Polytronics Company 431
RESISTORS, variable
Centralab Canada Ltd. 541
RESOLVERS
Douglas Randall
(Canada) Ltd., 442, 444 & 446
RETRACTARS, chassis and cable
Electronic Marketing Co.
of Canada Ltd. W-22
RHEOSTATS
John Herring & Co. Ltd. 164
A. C. Simmonds &
Sons_ Ltd. 246 & 250
Wlatt'g Leonard of Canada

547
SAMPLING UNIT, dual-trace
plug-in
Tektronix Inc. 160

SAMPLING UNIT, sweep plug in
Tektronix Inc. . 160
SAND, epoxy precoated
Hysol (Canada) Ltd. . 253
SATELLITE COMMUNICATIONS
DISPLAY
Northern Electric
Co. Ltd. E-14 & E-13
SELECTIVE SIGNALLING
EQUIPMENTS
Tele Radio Systems Ltd. .. 170
SELECTOR SWITCHES
CTS of Canada, Ltd. 370
SEMICONDUCTOR CIRCUIT
MODULES
General Instrument—F. W.
Sickles of Canada Ltd. 459
SEMICONDUCTOR, display board
The Ahearn and Soper
Co. Ltd. w-12
SEMICONDUCTORS
Alvha Aracon Radio Co.
Ltd. 136

432, 436 & 438
12y Lomas . 553

Phlllps Electronics
Industries Ltd., Tubes,
Semiconductors &
Components Depts 146 & 150
SHAFT POSITION CODER
George Kelk Ltd. .. 364
SINE WAVE INVERTERS
Bayly Engineering
Ltd. 247 & 249

Lake Engmeermg
C Ltd.

SLEEVING, insulated
Hellerman Canada Ltd. 461

SOCKETS, professional
Philips Electronles
Industries Ltd., Tubes,
Semiconductors &
Components Depts. 146 & 150
SOLDERING ACCESSORIES

Hexacon Electric Co. ... w-8
Willer Engineering &
Sales Co. . 260

SOLDERING DEVICES

American Electrical
Heater Co. 558
Astral Electric Co. Ltd. . 461
Hexacon Electric Co. . W-8

Simmonds &

Sons Ltd. 246 & 250
SOLDERS
Astral Electric Co. Ltd. 461
SOLDERS, aluminum
Astral Electric Co. Ltd. 461

SOLDER TIP CLEANERS

Hexacon Electric Co. . w-8
Willer Engineering &
Sales Co. 260
SOLENOIDS
A. C. Simmonds &
Sons Ltd. 246 & 250

SOLENOIDS, rotary
M. J. Howard & Co. Ltd.
SOLID STATE SYSTEM
CURRENT DRIVERS
Digital Equipment Corp. 161
SOUND MEASUREMENT
INSTRUMENTS
Atlas Instrument
Corp, Ltd. 342, 344 & 350
SOUND SYSTEM
Hackbusch Electronics Ltd. 129
SPEAKERPH
Northern Electric
Co. Ltd. . E14 & E-18
SPEAKERS
Philips Electronics
Industries Ltd., Tubes,
Semiconductors &
Components Depts. 146 & 150
SPONGE, solder tip cleaning
Hexacon Electric Co. . w-8
STABILIZERS
Amalgamated Electric
Corp. . e .. 454
STABILIZERS, high speed voltage
Polytronics Company 1
STAFF LOCATION SYSTEM
“versonal call”
Multitone Electronics Ltd. 447

STANDARD INSTRUMENTS,

portable
Yokogawa Electric
Works, Ltd. 235
SWITCHES
Automatic Electric Sales
(Canada) Ltd. ... 563
Burgess Micro Switch Co . 363
John Herring & Co. ... 164

Douglas Randall

(Canada) Ltd. 442, 444 & 446
Ward Leonard of Canada

Ltd. ... 547

SWITCHES, coaxial
Amphenol Canada Ltd. ... 358
Andrew Antenna Corp. Ltd. 156
SWITCHES, controlled
Transitron Electronic Corp.
of Canada Ltd. 134
SWITCHES, high temperature
Burgess Micro Switch Co. .. 363
SWITCHES, illuminated push
button
Burgess Micro Switch Co. .. 363
Hon-=ywell Controls Ltd. 351
Licon Division, Canada
Illinois Tools Ltd. E-6
SWITCHES, hermetically sealed
landing gear
Licon Division, Canada
Illinois Tools Ltd. E-6
SWITCHES, mercury
Burgess Micro Swltch Co. . 363
SWITCHES, micro
Burgess Micro Switch Co. 363
SWITCHES, miniature
Licon Division, Canada
Illinois Tools Ltd. E-6
SWITCHES, precision
Burgess Micro Switch Co. 363
SWITCHES, push button
Burgess Micro Switch Co. . 363
Lake Englneenng
Co. 432, 436 & 438
John’ R Tllton Ltd. 132
SWITCHES, rotary
Centralab Canada Ltd. 541
Lake Engineering
Co. Ltd. 432, 436 & 438
SWITCHES, rotary selector
A. Deskin Sales Corp. 265 & 269



SWITCHES, selector
CTS of Canada, Ltd. 370
SWITCHES, slide
Lake Engineering
Co. Ltd. 432, 436 & 438
SWITCHES, sub-miniature
Licon Division, Canada

Illinois Tools Ltd. . E-6
SWITCHES, toggle
John R. Tilton Ltd. 152

SWITCHLITES

Whittaker Electronics Ltd, 2i6
SYNCHROS

M. J. Howard & Co. Ltd.

TACHOMETERS, portable eleetric
Yokogawa Electric

Works, Ltd. ... 285
TAP
Alpha Aracon Radio Co.
Ltd. - 136
TAPE, audio
EMI Cossor Electronics Ltd. 266
TAPE, lacing

Whittaker Electronics Ltd. 256
TAPE, magnetic
R.O-R Associates Ltd. 258 & 359
TAPE, video
EMI Cossor Electronics Ltd. 266
TAPE DECKS
A. C. Simmonds &
Sons Ltd. 246 & 250
TAPE HANDLER digital
Ampex of Canada Ltd. 152
TAPE HEADS
A. C. Simmonds &
Sons Ltd. 246 & 250
TAPE RECORDERS
McCurdy Radio Industries

Ltd., ... ... :
TAPE RECORDERS, professional
EMI Cossor Electronics Ltd. 266
TAP SWITCHES
A. C. Simmonds &
Sons Ltd. ...
TEACHING EQUIPMENT
audio-visual
Litton Systems
(Canada) Ltd.
TELEGRAPH DISTORTION
MEASURING SETS
Radionics Ltd. 451 & 338
TELEGRAPH EQUIPMENT

46 & 250

Etelco Canada Ltd. 531
TELEPHONE EQUIPMENT

Etelco Canada Ltd. 531
TELEPHONES, dial

Etelco Canada Ltd. 531
TELEPHONES, intercom

Etelco Canada Ltd. 531

TELEVISION, closed circuit
EMI Cossor Electronics Ltd. 265
TERMINAL BLOCK S
A. C. Simmonds &
Sons Ltd. . 246 & 259
TERMINAL BLOCKS sectional
Esna Canada Ltd E-20
Hellerman Canada Ltd. .. 461
TERMINAL BOARDS
Len Finkler Ltd. 360
TERMINAL EQUIPMENTS
Tele Radio Systems Ltd. 170
TERMINALS
Potter & Brumfield, Division
of AMF Canada Ltd. 555
Douglas Randall
(Canada) Ltd. 442, 444 & 448
Sealectro Corp. 231
Whittaker Electronics Ltd. 256
TERMINALS, solderless
Hellerman Canada Ltd. 461
TERMINALS, subminiature
Lake Engineermg
Co. Ltd 432, 436 & 433
TERMINALS. tefion insulated
A. Deskin Sales Corp. 265 & 264
TERMINALS, turret
A. Deskin Sales Corp. 265 & 269
TEST EQUIPMENT
Stark Electronics Sales Co. 23"
TEST EQUIPMENT, electrical
Dayvstrom Limited 528
TEST EQUIPMENT, magnetic .nk
Tele Radio Svstems Ltd. . 170
TEST EQUIPMENT, portable
Bach-Simpson Ltd. 130 & 299
TEST EQUIPMENT, radiometer
Bach-Simpson Ltd. 130 & 299
TEST EQUIPMENT,
semiconductor
Willer Engineering &
Sales Co. 260
TEST EQUIPMENT, wllbac
automotive

Bach-Simpson Ltd. 130 & 299
TEST INSTRUMENTS

Daystrom Limited 528
TEST HYBRID SET

Tele Radio Systems Ltd. . = .7¢

TETRODES, quick heating double
Philips Electronics
Industries Ltd., Tubes,
Semiconductors &
Components Depts. 146 & 150
THERMISTORS
Douglas Randall
(Canada) Ltd. 442, 444 & 446
THERMOCOUPLE, glass
Polytronics Company ... 431
THERMOCOUPLES, miniature
R-O-R Associates Ltd. 258 & 359
THERMOMETER, electronic
The Glendon Instrument

Co. Ltd. 467, 469 & W-18
THERMOMETERS, resistance
Polytronics Company 431
THYRATRONS
Amalgamated Electric
Corp. Ltd. 454

TIMING EQUIPMENT
Philips Electronics
Industries Ltd., Electronic
Equipment Group
TOOLS
Alpha Aracon Radlo Co.
Ltd. 136

TOOLS, hole pnercung and
notchmg
Strippit Tool & Machine Co. 337

TOOLS, wiring

Hellerman Canada Ltd. 461
TOROIDS

A. Deskin Sales Corp. 265 & 269

Lake Engineering

Co. .. .. 432, 436 & 438

Whittaker Electronics Ltd. 256
TORQUE MEASURING DEVICES

M. J. Howard & Co. Ltd. ... E4
TORQUE, pickups and meters

R-O-R Associates Ltd. 258 & 359
TOWERS, AM

Rohn Manufacturing Co. . 336
TOWERS, microwave

Rohn Manufacturing Co. .. ... 336
TOWERS, VHF

Rohn Manufacturing Co. ... 336
TRANSCEIVERS, SCB

Tele Radio Systems Ltd. ... 170
TRANSDUCERS, pressure

Electromechanical Products 155

R-O-R Associates Ltd. 258 & 359
TRANSDUCERS, temperature

Electromechanical Products 155
TRANSFER STANDARD

Sensitive Research

Instrument Corp. 53A
TRANSFORMERS
Ferritronics Ltd. 443

Hammong Manufacturing

0. . - .
TRANSFORMERS, broadband
power handling RF
Ferritronics Ltd. 443
TRANSFORMERS, constant
voitage
Sola-Basic Products Ltd. ... E-8
TRANSFORMERS, control
Sola-Basic Products Ltd. E-8
TRANSFORMERS, distribution
Sola-Basic Products Ltd. ... E-8
TRANSFORMERS, horizontai
output
General Instrument—F. W.
Sickles of Canada Ltd. .. 459
TRANSFORMERS, I.F.
General Instrument—F. W.
Sickles of Canada Ltd. 459
TRANSFORMERS, pulise
Lake Engineering
Co. Ltd. 432, 436 & 438
TRANSFORMERS, wndeband RF
Whittaker Electronlcs Ltd. 256
TRANSISTOR ANALYZER

Len Finkler Ltd. 360
TRANSISTOR RETAINERS
Astral Electric Co. Ltd. 461
TRANSISTORS
Canadian Motorola
Electronics Co. 143
Lake Engineering
Co. Ltd. 432, 436 & 438

R-O-R Associates Ltd. 258 & 359
The Telegraph Condenser
Co. (Canada) Ltd. 131
TRANSISTORS, epitaxial
Northern Electric
E-14 & E-18

Co. Ltd.
TRANSISTORS, germanium
General Instrument—F. W.
Sickles of Canada Ltd. 459
TRANSISTORS, planar
Northern Electric
Ltd. E-14 & E-18

Co. Lt
TRANSISTORS, silicon
General Instrument—F. W.
Sickles of Canada Ltd. 459
Honeywell Controls Ltd. 351
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E. G. Lomas 553
Transitron Electronic Corp
of Canada Ltd. 134

TRANSISTOR SWITCHING
TIME TEST SETS
Radionics Ltd. 451 & 533B
TRANSLATORS
Douglas Randall
(Canada) Ltd. 442, 444 & 446
TRANSLATORS, pulse-to-step
The American Superior
Electric Co., Ltd. ... .. . 369

TRANSMISSION MEASURING
SET

The Glendon Instrument
Co. Ltd. 467, 469 & W-18
Tele Radio Systems Ltd. 170
TRANSMITTER PROGRAM LINK
Brown Boveri (Canada) Ltd. 535
TRANSMITTERS
Amalgamated Electric
Corp. Ltd. . 454
TRANSMITTERS, broadband
Philips Electronics
Industries Ltd., Electronic
Equipment Group
TRANSMITTERS, DOT, 1 kw
Northern Electric

Co. Ltd. E-14 & E-18
TRIMMER RESISTORS
CTS of Canada, Ltd. 370
TRIMMERS

Dale Electronics Ltd. 332
Whittaker Electronics Ltd. 256
TRUNK CARRIERS
Northern Electric
0. d. E-14 & E-18
TUBE HOLDERS heat dissipating
Lake Engineermg

Ltd. 432, 436 & 438
TUBES
Amalgamated Electric
Corp. Ltd. 454
Canadian Marconi Co. 145

TUBES, audio
Amalgamated Electric

Corp. Ltd. 454
TUBES, cathode ray
Aviation Electric Ltd. 251

Bayly Engineering
Ltd.

TUBES, cold cathode
Philips Electronics
Industries Ltd., Tubes,
Semiconductors &
Components Depts. 146 & 150
TUBES, counter
Philips Electronics
Industries Ltd., Tubes,
Semiconductors &
Components Depts. 146 & 150
TUBES, deflection, horizontal
and vertical
Philips Electronics
Industries Ltd., Tubes,
Semiconductors &
Components Depts. 146 & 150
TUBES, electric counter
Etelco Canada Ltd. 531
TUBES, frame grid recewnng
Philips Electronics
Industries Ltd., Tubes,
Semiconductors &
Components Depts. 146 & 150
TUBES, gauge
Vacuum-Electronics Corp. 453A
TUBES, microwave
Philips Electronics
Industries Ltd., Tubes,
Semiconductors &
Components Depts. 146 & 150
R-O-R Associates Ltd. 258 & 359
TUBES, picture
Philios Electronics
Industries Ltd., Tubes,
Semiconductors
Components Depts. 146 & 150
TUBES, radiation
Philips Electronics
Industries Ltd., Tubes,
Semiconductors &
Components Depts. 146 & 150
TUBES, receiving
Philips Electronics
Industries Ltd., Tubes,
Semiconductors &
Components Depts. 146 & 150
TUBES, rectifier
Abbey Electronics

247 & 249

142 & 241
TUBES reflex klystron
The Ahearn and Soper
Co. Ltd. w-12
TUBES, single sideband
Philips Electronics
Industries Ltd., Tubes,
Semiconductors &
Components Depts 146 & 150

TUBES, special quality
Philips Electronics
Industries Ltd., Tubes,
Semiconductors &
Components Depts. 146 & 15
TUBES, special purpose
EMI Cossor Electronics Ltd. 26
TUBES, storage
Canadlan Marconi Co. 14
R-O-R Associates Ltd. 258 & 35
TUBES, travelling wave
The Ahearn and Soper
Co. Ltd. W-1
Amalgamated Electric
Corp. Ltd. 45
Radionics Ltd. 451 & 5331
TUBES, UHF
Amalgamated Electric
Corp. Ltd. 45
TUBES, wide band and low noisi
Amalgamated Electric

Corp. Ltd. 45
TUBING
Alpha Aracon Radio Co.
Ltd. = . 13i
TUNERS, LC

John R. Tilton Ltd. 13
TUNERS, TV, automotive and FA
General InStrument . W.

Sickles of Canada Ltd. 45!
TURNTABLES
McCurdy Radio Industrles

TV, closed circuit
The Ahearn and Soper

Co. Ltd. W-1.
TWEEZERS, precision
Len Finkler Ltd. 361

ULTRASONIC CLEANING
EQUIPMEN
Electronic Marketlng Co.
of Canada Ltd. . W2
General Instrument—F. W,
Sickles of Canada Ltd. 45!

VACUUM-TUBE VOLTMETER
Bayly Engineering
Ltd. 247 & 24!

Vl‘\/LVES
acuum- Electromcs Corp. 4
VAMISTOR RaSo
Daystrom Limited 521
VALVES AND CONTROLS
Edwards High Vacuum
(Canada) Ltd 53!
VARACTOR
Northern Electric
Co. Ltd

. J E-14 & E-U
VOLTAGE DIVIDERS
Muirhead Instruments Ltd. 13t
VOLTMETER
Atlas lnstrument
Corp. Ltd. 342, 344 & 35(
Aviation Electric Ltd. 25
Allan Crawford
Associates Ltd. 167 & 16!
Electromechanical Products 15¢
R-O-R Associates Ltd. 258 & 35¢
VOLTMETERS, decade
Muirhead lnstruments Ltd. 13¢
VOLTMETERS, digital
The Glendon Instrument
Co. Ltd. 467, 469 & W-1t
VOLTMETERS, selective
R-O-R Associates Ltd. 258 & 35¢
Tele Radio Systems Ltd. 17(

WATTMETERS, RF
Aviation Electric Ltd. 251
WATTMETERS, UHF
Tele Radio Svstems Ltd. 17(
WEIGHING SYSTEMS
wll'l -O-R Associates Ltd. 258 & 35¢
Aluha Aracon Radio Co.
Ltd

WIRE, alarm and order
Northern Electric
Co. E-14 & E-18
WIRE, magnehc hlgh
Iemperature
The Telegraph Condenser
Co. (Canada) L
WIRE CONNECTORS
Esna Canada Ltd. E-2(
WIRE CODE MARKERS
Northern Industrial Products 159
WIRE CUTTING AND
STRIPPING EQUIPMENT
Willer Engineering &

136

Sales Co. 260
WIRE STRIPPERS
Len Finkler Ltd. 360

WIRE TUBING
Abbey Electronics
Ltd. 142 & 241
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an age publication

electronics and
communications

Be sure to

ATTEND

the forthcoming

CANADIAN
ELECTRONICS
CONFERENCE

October 2nd, 3rd and
4th, 1961 at the
Automotive Bldg.
Exhibition Park
Toronto, Canada

This is the one time during
the year when the entire
electronics industry in Canada
meets. There will be exhibits
of over 150 leading companies
and 80 technical papers will
be given, plus an opportunity
for members of the industry
to rub shoulders and
compare notes.

Be sure to visit us at oul
exhibit #435 and tour the
convention hall with the hel
of “E & C’s"” Conference Guid(
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FREQUENCY DEVIATION {IN KC) ' CRYSTAL
FILTERS

Symmetrical or

0 asymmetrical, for
application in
-0 ~ commercial or
s military FM
-20 = receivers, SSB,
= telemetering,
doppler radar,
- 30 é missile guidance
S and other
~40 = electronic and
& communications
-50 I equipment.
< Incorporating
- 60 SNELGROVE
precision crystals,
~70 filters of many

design
characteristics may
be manufactured
to your individual
application
requirements with
assurance of high
selectivity, high
attenuation, high

S stability and
ultimate reliability.

Canada’s foremost frequency control specialists — C.R. SNE‘ GROVE co.
licensed, Bell system patents, LIMITED

141 Bond Ave., Don Mills, Ontario

CANADA'S FIRST
SEMICONDU
BUYERS’ GUI

DEVOTED EXCLUSIVELY TO
SEMICONDUCTORS, TRANSISTORS,
DIODES AND RECTIFIERS

Need help with your semiconductor buying? This catalogue is
designed with you in mind. To back it up . . . Canada’s most
comprehensive stocks of semiconductors of ALL types. Electro
Sonic is your number one fast service house for all your needs.

=lllllllllllllllllllllllllllllllllllllllll:
= ELECTRO SONIC SUPPLY CO. LTD., =
. INDUSTRIAL SALES DIVISION, .
= 543 Yonge Street, Toronto 5, Ont. =
B [JSend FREE 1961 Semiconductor Catalogue No.611S. =
" .
= INEYIB0 0000 00000000000000000000000000000000000000 -
s C -
] OMMIPANY .+« v vt veeeeeenaneeesannsanseeunneenanans -
B AAIESS. .ottt e -
= Cit Zon Provin :
~ 13 2N one........ vince....... -

ELECTRO SONIC SUPPLY CO. LTD.

For compiete details check No. 27 on handy card, page 91
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Defense industry barometer —DDP

Given below is a list of unclassified contracts for $10,000 Firm

or more awarded to Canadian electronics companies by the
Department of Defense Production during the month of July.
Figures represent total dollar value of one or more contracts

in each case.

Canadian Motorola
Electronics Co.
Toronto, Ont.

Canada Wire and Cable

Firm item dollar value Co. Ltd.
Airtron Canada Ltd. electronic equipment $13,300 Ottawa, Ont.
Renfrew, Ont. Collins Radio Co, of
Ampex of Canada Ltd. instrumentation, Canada Ltd.
Ottawa, Ont. recorder/reproducer $24,226 Toronto, Ont.
Atlas Instrument oscilloscopes $11,098 Computing Devices of
Corporation Canada Ltd.
Toronto, Ont. Ottawa, Ont.
Avtomatic Electric telephone equipment $79,604 Domac Technical Sales Ltd.
{Canada) Ltd. Ottawa, Ont.
Ottawa, Ont. E.M.I. - Cossor Electronics
Canadian Marconi Company electronic tubes $51,750 Ltd.

Montreal, P.Q.

Letter
to the editor

Dear Sir:

On page 33 of the July issue you
committed a grave gaucherie when
you interfered with the digital dex-
terity of the operator by transposing
right to left and thus converting a
true blue right hand into a mere
pinkie.

Yours truly,

Peter P. Vaughan,
Canadian Westinghouse,
Hamilton, Ont.

Reader Vaughan is thanked for
drawing attention to the unfortunate
right-to-left transposition of the photo-
graph in the July issue. To set the
record straight the corrected picture
is reprinted herewith. — Editor.

 Cabinet approves
$12 million

‘survival’ plan

The Cabinet has approved an
Army plan to take control of any
Canadian city hit by a nuclear
blast. Defense contracts worth
about $12 million will go to the
construction and communications
industries.

84

co-axial feeder equipment $155,907

PLAN NOW,!

Dartmouth, N.S.

@

contract awards

item dollar valve

error detection and
correction equipment $683,024

cables $169,690

spares for flight

equipment $37,562
spectrometer $25,878
signal generators $13,500
sonobuoys $438,814

to attend the

CANADIAN
ELECTRONICS
CONFERENCE

and exposition featuring
“PROGRESS THROUGH ELECTRONICS”

SEE the far reaching application of electronic equipment
and techniques in every phase of industry, commerce,
medicine and defence —dramatically portrayed in over 150
exhibits by leading Canadian, U.S. and overseas companies.

HEAR what the nation’s leading scientists and engineers
have developed or planned for the future in electronics —
a highly informative program of eighty technical papers

and two panel discussions.

JOIN with those engaged in the Industry and the
thousands of users and potential users of electronic
equipment who will attend this great three day programme.

OCTOBER 2, 3 & 4, 1961

IRE CANADIAN ELECTRONICS  CONFERENCE

Automotive Bldg. — Exhibition Park, Toronto
OFFICE: 1819 Yonge St., Toronto, Canada

Sponsored by the Conodion Region of the

Institute of Rodio Engineers
PROGRAM MAILED UPON REQUEST

For complete details check No. 37 on handy card, page 9



Firm

Electronic Materials
international Ltd.
Ottawa, Ont.

EDO (Canada) Ltd.
Cornwall, Ont.

H. S. Gellman & Co. Ltd.
Toronto, Ont.

Honeywell Controls Ltd.
Toronto, Ont.

Instronics Ltd,
Stittsville, Ont.

Mallory Battery Co. of
Canada Ltd.
Toronto, Ont.

National Telecommunication
Supply Ltd.
Ottawa, Ont.

Northern Electric Co. Ltd.
Ottawa, Ont.

Plessey Co. of Canada Ltd.
Montreal, P.Q.

RCA Victor Co. Ltd.
Montreal, P.Q.

dollar value
$12,240

item
electronic compenents

repair of electronic

equipment $74,995
weapons system

evaluation $131,453
cable assemblies $15,938
radio set harness $38,716

communications receivers $69,367

batteries $15,186

telecommunication cable
plant
teletype spares

$39,075
$85,376

radio-set harness $132,057

Firm
Raytheon Canada Ltd.
Ottawa, Ont.

Sperry Gyroscope Ottawa
Ltd.
Ottawa, Ont.

Stewart-Warner Corporation
of Canada Ltd,
Belleville, Ont.

Sylvania Electric (Canada)
Ltd.
Montreal, P.Q.

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

Telecables and Wires Ltd.
Fort Garry, Man.

Topping Electronics Ltd.
Toronto, Ont.

Union Carbide Canada Ltd.
Toronto, Ont.

Varian Associates of
Canada Ltd.
Georgetown, Ont.

item dollar value
overhaul of electronic

equipment $49,500
electronic tubes $219,728
synch. repeater gyro

compass $21,661

test-sets and accessories $435,755

electronic tubes $29,619
electronic equipment $81,410
transmitters $163,838
cables $24,719
electronic equipment $130,087
batteries $201,520
klystrons $22,900

Manufacturing breakthrough
leads to super energy
permanent magnets

U.S. Magnet and Alloy Corporation
announce a radically improved Alnico
type magnet material that produces
an energy product of 7,500,000 gauss-
oersteds, a full million BH greater
than that of the best Alnico alloys
hitherto available. Secret of the new
material is a propriety process which
permits 100 per cent grain orientation
through the entire cross-section of the
material. Photograph below, shows
grain structure of new “Alnicus”
material (left) compared with that of
conventional magnet. Besides offering

IRE VISITORS!

For your High Quality Component Requirements
see our complete line of Precision Resistors.

Among those represented, many
styles and types will be Vitreous,
Silicone and Metal Housed.

HS resistors: precision wire

wound resistors, silicone e
sealed to provide protection B
against severe environ- ;
mental conditions.

NEW

RHM resistors: precision wire
wound for application

of high power requirements,
coupled with precision

5 tolerance.

a significant reduction in size of prac-
tical magnets, material can be formed
into all the usual magnet shapes. Field
of application is very wide and already
highly successful motor and alter-
nator designs have been produced.
The company is presently making
Alnicus magnets for nuclear resonance
instruments and foresee a future for
the material in beam-shaping of ion
propulsion engines. Two grades of
material are supplied: USM75 has a
nominal energy product of 7.5 mil-
lion gauss-oersteds, a residual B, of
13,900 gauss and a coercive force of
750 oersteds. Material type USM65
has BH of 6.5 million, B, of 13,500g
and H. of 650. The density of both
materials is 0.265 lb./cubic inch and

NEW

Fixed power-type resistors
from 5 to 225 Watts with
outstanding performance
under adverse environmental
conditions.

CHAS. W. POINTON LTD.

Eastern Canadian Representative

DALE
ELECTRONICS
LIMITED

(formerly Cerl-Dale Ltd.)

the mechanical properties are hard- ’ at Booth 18 Curity Ave,,
brittle. The company’s address is 266 DON'T 332 Toronto 16, Ont.
Glenwood Ave., Bloomfield, N.J. MISS

For complete details check No. 22 on handy card, page 91
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DYNAMIC MUTUAL CONDUCTANCE

(VALVE CHARACTERISTIC METER)

Completely analyzes practically all receiving tubes
and many small transnuitting types.

Will provide you with: complete tube characteristic
measurements . .. plate. screen and grid currents

.. ampl:fication factor, plate resistance ... mutual
conductance . . . interelectrode insulation measure-
ment in megehms. . breakdown of cathode or
heater to other electrodes in mcgohms. .. cathode-
heater insulation in megohms . .. heater continuity
...quick “Good, Bad™ reading...overload cut-out.

Designed to meet progressive trends in
tube development.

4544 DUFFERIN STREET, TORONTO

VANCOUVER
624 Voncouver Block
736 Gronville Street

TORONTO MAIL:
P.O. Box 500
DOWNSVIEW, Ontorio

OTTAWA
P.O.Box 113

For complete defails—r:heck No. 46 on handy card, page 91

compact, portable
easy fo operate

TRANSISTOR ANALYZER

A battery-operated instrument for checking small signal and
medium power transistors under normal operating condttions.
Provides tor use ot external supplies. Both internal and external
supplies can be moitored an the internal meter.

COLLECTOR VOLTAGE: 1.5 3,45 6.10.5 volts or externai

BASE CURRENT : 0-40 ma. 11 two ranges using internal supply.
COLLECTOR CURRENT : Can be measured to 1 amp in five ranges
BETA: (hte) Measu-ed at 1000 ¢/s in two ranges 0-25 and 0-250.

NOISE : Noise equivalent of transistor under test is direct!y indica-
ted on the attenuator scale. Ranges are calibrated 1-20 and 20-40 db.

The internol meter ranges, amplifier, ond oscillotor ore ovoiloble for
voltoge ond current meosurament, signol trocing, etc.

4544 DUFFERIN STREET, TORONTO

TORONTO MAIL:
P.O. Box 500
DOWNSVIEW, Ontorio

VANCOUVER :
624 Voncouver Block,
736 Gronville Street

For complete details check No. 47 on handy card, page 91

(-4
o

Ve BIt
Shield

L. No. 64
3/16” 8It

Lea ADCOLR

Thoge reoue wors
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 tempecratures
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.

ADCOLA PRODUCTS LTD.

BOX 103, WESTON, ONT.
For complete details check No. 1 on handy card, page 91

¢ D.C. MILJAMPERES /
e
“aote weane’ "

High Quality

Low Low Cost

Now everyone can afford quality meters by
Stark. Never before have meters of such quality,
azcuracy and reliability been offered at such
‘ow prices.

Availabte in sizes from 1” to 6” round, square,
edgewise, clear plastic and switch boord.
Special stylings can be designed to customer’s
requirements.

Write today for catalogue.
STARK ELECTRONIC SALESCOMPANY

AJAX, ONTARIO

For complete details check No. 63 on handy card, page 91



The

international

= scemne

- Radio telephone speeds
~ farming operations

. quarters and secretariat in

Picture shows farm foreman
in England using the new Pye
transportable radio-telephone to
report progress of work and
arrange for the transfer of labor

from one job to another. Weigh-

ing approximately 20 pounds
and having a range of up to 20

miles — depending on location
and frequency used — this new
set can easily be carried by
hand and yet gives all the ad-
vantages of a vehicle mounted
set. It is already in use in many
countries of the world.

The normal set works on one
channel over frequencies be-
tween 25 and 174 megacycles on
the HF band. The 12 volt 20
ampere-hour power pack simply

. clips on the bottom of the set,

and is easily interchangeable for
re-charging.

New computer
organization

formed in Europe
Announcement is made of the
establishment of the European
Computer Manufacturers Asso-
ciation (ECMA) with head-

Geneva.

Members of the Association
are companies which in Europe
develop, manufacture and mar-
ket data processing machines de-
signed to process information

. for business, engineering, scien-
. tific and other similar purposes.

The object of the Association

is to further the adoption of
. data processing standards for
; the benefit of users, and in-

g

dustry. It will work in close
co-operation with various na-
tional and international stand-
ards organizations.

Continued on page 100

ANOTHER AEROVOX FIRST!

YEAR
NOW & WARRANTY

ON ALL
AEROVOX CAPACITORS
& RESISTORS

This reflects the willingness of Aerovox to take positive
action as a pioneer and leader in the electronics
industry. New laboratory facilities, production tools and
machinery, manufacturing techniques, and quality
control have all contributed to the significant advance-
ments made in the design and production of Aerovox
components.

While it costs more to be able to build-in this added
customer value, there will be no immediate across-the-
board price increase. For full details please contact:

AEROVOX (canapa LimiTED)

HAMILTON, ONTARIO

For complete details check No. 2 on handy card, page 9

IRE SHOW

OCTOBER 2-3-4

BOOTH
358

AMPHENOL canapa umiTED

TORONTO . MONTREAL . OTTAWA . CALGARY

For complete details check No. 6 on handy card, page 91
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VERY NARROW TO VERY WIDE

AR Bt

...ALL IN ONE INSTRUMENT

NEW

JERROLD R

SWEEP SIGNAL GENERATOR

Here’s the last word in versa-
tility and precision, the ultimate
instrument for all your IF-
VHF-UHF requirements. The
new Jerrold 900B offers unusual
stability in sweep widths as
narrow as 10 kc and as wide as
400 mc. Frequency range 500
ke to 1200 mc.

$198090 ... Phitadeiphiar*

*[{lustration of scope al left shows
typical communications receiver re-
sponse 4 kc bandwidth at 7mc, Illustra-
tion at right shows typical distributed
amplifier response 2-220 mc.

**Prices and specifications subject to
change without notice.

JERROLD

e Built-in crystal-controlled har-
menic markers at 1, 10, and
100mc intervals.

o Each marker output individu-
ally controls from front panel.

e Built-in variable-gain dc-cou-
pled scope preamplifier with
200X gain.

¢ Built-in precision attenuator
from zero to 50db in 10db steps.

e Accurately calibrated frequency
dial.

e High-level metered output.
Write for complete technical data.

ELECTRONICS CORPORATION
Industrial Products Division, Dept. ¥TE-114
The Jerrold Building, Philadelphia 32, Pa.

Jerrold Electronics (Canada) Ltd., Toronto
Expert Represeniative: Rocke International, New York 16, N.Y.

STENPRO

SIGNAL BOOSTING

MARINE

ANTENNAS

Designed for the toughest salt
or fresh water operation.

Proven in performance and
durability.

A. With circular capacity hat.
Attains signal output and
efficiency not possible with
conventional types.

B. A standard type whip
antenna of superior design
and quality.

C. Low cost loading coil and
whip unit. Particularly for
the smaller type craft.

All Stenpro-antennas are made
of anodized aluminum, fibreglass
insulated loading coils, and
stainless steel whip sections.

Write for full details.

Available through branches of
Canadian Marconi Company and
marine dealers.

STEEL & ENGINE PRODUCTS

LTD.

Head Office and Plant, Liverpool, N.S.

Halifax, N.S. and St. John's, Nfid.

WESCON BOOTHS 1002-1004
For complete details check No. 39 on handy card, page 91

————————————————— |
For complete details check No, 64




Briefing
the industry

~ Stereophonic
. radio broadcasts

~authorized in Canada

The Department of Transport
and the Board of Broadcast Gov-
ernors are ready to authorize
radio stations to broadcast in
stereo starting September 1. As
. the Federal Communications Com-
mission in the U.S. has adopted
the same standards for authoriz-
ing such broadcasts, Canadians
and Americans in border areas
will be able to receive each
other’s stereo programs. Under
the system adopted by both coun-
tries and recommended in Canada

late in August will start work
with British scientists on a joint
U.S.-U.K. project that will see two
communications satellites in orbit
next autumn.

They are O. L. Britney, chief
engineer in the research, devel-
opment and programing unit of
the Department of Transport tele-
communications branch, and his
assistant, E. J. Klein. Both are
from Ottawa.

Named Project Relay and spon-
sored by the U.S. National Aero-
natutics and Space Administra-

tion (NASA), the communications
experiment calls for one-way tele-
vision transmission, a number of
two-way voice channels and cer-
tain radiation measurements to
test the survival of components
in space.

Plans for a completely opera-
tional system call for the orbiting
of some 30 satellites . . . when
one falls below the horizon an-
other replaces it. Additionally,
complex ground tracking and com-
munication stations are slated for
construction in several countries.

PAYETTE siocks

VERBAFLEX

by the Canadian Radio Technical
Planning Board, the sounds picked

PORTABLE TRANSISTORIZED

up by two microphones are com-
bined and broadcast as one signal
over a certain FM channel. This
enables listeners on non-stereo
FM sets to receive the broadcast
monaurally, However, the “dif-
ference” between the sounds
picked up by the two microphones
is broadcast as a second signal
superimposed over the first one
on the same channel. The second
signal is not recognizable as
music or speech when heard sepa-
rately, but it makes for stereo
reception when combined with the
first signal. It will take a special
receiver or adapter to receive
the second signal.

Canadian Reliability
Training Course

announced

A Reliability Training Course,
sponsored by the IRE and ASQC
will be held Oct. 30-Nov. 4. The
course, several of which have been
conducted in the U.S.A., gives the
theory, management and applica-
tion of modern reliability tech-
niques. The planned syllabus will
be supplemented by well-known
guest speakers from various fields
of Reliability. Venue for meeting
will be Hotel Sheraton, Mt. Royal,
Montreal. Further details may
be obained from L. C. Thomas,
Canadian Aviation Electronics
Ltd., Montreal, Quebec.

Canadians to participate

in satellite project
Two Canadians due in London

Now, at last, a truly portable
public address system that
can be easily transported in
its handy carrying case and
used anywhere.

Battery powered, this high
fidelity system is complete in
itself. No searching for a
plug; set it up in a jiffy in a
conference room, school audi-
torium or church, or even on
ship deck. Write for descrip-
tive literature.

P/A SYSTEMS

PAYETTE RADIO LTD X
730 St.James St. W. Montreal 3

For complete details check No. 50 on handy card, page 91
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MEET THE

WORLD'S FINEST
DISTRIBU

Harold H. Powell
Harold H. Powell Co., Philadelphia, Pa.

... serving industry with quality

BENDIX ELECTRICAL CONNECTORS

Francis R. Hine
Airwork Corporation, Miami, Fla

Lester Avnet
Avnet Electronics Corporatien,
Westbury, L.I., NY.

John W. Busacker
Contact Electronics, Inc.,
Dallas, Texas

. Robert Avnet
Avnet Corporation, Los Angeles, Calif.

Each member of this world’s finest team heads an or-
ganization having experience, ability and facilities un-
matched elsewhere in the field of connector distribution.
The entire team works toward the same goal—fast,
efficient supply of the Bendix® Electrical Connectors best
suited to your exact needs.

They supply to industry a nearly incredible number
of connectors—running into literally tens of thousands
of models—through a system pioneered by Scintilla

Scintilla Division

Division in 1953. This is the component assembly tech-
nique, which anticipates connector needs and even per-
mits overnight deliveries when required.

Their strategically located stocks are both broad and
deep—with factory assembly and quality control stand-
ards that are extensions of those we maintain in our own
manufacturing operations. Remember when you need
high-quality connectors—your Bendix distributor can
be an indispensable member of your team!

-~ Gonclp”

SIDNEY, N, Y, CORPORATION

Canadian Affiliate: Aviation Electric, Ltd., 200 Laurentien Blvd., Montreal 9, Quebec.
Export Sales & Service: Bendix International, 205 E. 42nd St., New York 17, N. Y.

For complete details check No. 13 on handy card, page 91
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APPLICATION FOR FREE SUBSCRIPTION

TECHNICAL Please [] ADD my name to receive ELECTRONICS & COMMUNICATIONS
LITERATURE BRIEFS Please [] CHANGE my address for mailings.
Note — Card must be completed in full to be valid.

Microwave crossguide couplers: 8-page,
color-illustrated, catalog XT-61 provides
data on new series of microwave cross-
guide couplers. Tech Associates, 23 St. My Name .. ...
Thomas Street, Toronto, Ont. (Please Print)

Item . . .
tem 36 Mail copies to my [] home, or [] business address as noted below.

Relay catalog: descriptions, dimen-
sions, technical specifications and prices

are given for more than 450 variations Street S ————
of the 40 standard basic relays in this . .
8-page brochure. Potter & Brumfield, City ... . Zone ... Province

Division of AMF Canada Ltd., 135 Oxford
Street, Guelph, Ont.
ltem 57

If you have recently CHANGED your address please note former address here:

Selenium photovoltalc cells; bulletin 7T T ure of

No. 03-201-A discusses the features, Nature of

selection and applications of an im- Company [T e ... Business S —
proved selenium photovoltaic cell. Day- (State, when applicable, whether electronic equipment or components are manufactured, sold, or
strom Limited, 1480 Dundas Highway used in manufacturing, etc.)

East, Cooksville, Ontarto. ARE YOU AN ENGINEER? Yes (1 No [J

Wire-wound potentiometers: 12-page Signature Position
catalog from Clarostat for the OEM 9-61
market details 14 different series of
potentiometers, plus military versions.
Tri-Tel Associates Ltd., 81 Sheppard —
Avenue West, Willowdale, Ont.
Ttem 59

Millimeter wave tubes: 52-page catalog
provides data and outline drawings of
monitor diodes, noise tubes, high power BUSINESS REPLY CARD
floatin, drift tube Kklystrons, reflex . . A
klystrogns, etc. Lake Ezgineerlng Co. No Postage Stamp Necessary if Mailed in Canada
Ltd., 123 Manville Road, Scarborough,
ont.

liem 60

5¢c POSTAGE WILL BE PAID BY

Potentiometer and turns-counting diai:
descriptive data for each Borg Micropot
potentiometer and Microdial turns-
counting dial is included in the brochure.
Atlas Radio Corporation Ltd., 50 Win-
gold Ave., Toronto 19, ont.

Item 61

Panel meter specifications: data sheet
covering panel meter'- (style 42) features ELECTRONICS AND COMMUNICATIONS
photos and outline drawings, as well as
specifications and modifications available.

Helipot Division of Beckman instru- °
ments, Inc., No. 3 Six Points Road, 450 A“lal’lce Avenue
Toronto, Ont,

Item 62

L]

Miniaturized solid state power pack: Toronto 9, Ontario
calalog 124 covers Hypac minjaturized
high voltage solid state power packs. It
provides full descriptive and specifica-
tion data. Electronic Research Associa-
tes, Inc., 67 Factory Place, Cedar Grove,
N.J.

N
N
N
AN
N
N

ltem 63

Rigild PVC electrical condvit: 8-page,
three-color brochure describes rigid = -
PVC plastic pipe, recently approved for
use as electrical conduit. Complete

speciications and suggested applications PLEASE SEND FURTHER INFORMATION ON FOLLOWING ITEMS AS

are included. Lasco Industries, 1561

Chapin Road, Montebello, Calif. NUMBERED BELOW. (All Literature & Product items Numbered)

Item 64
o+ 0O 12 o3 0o 4 o s o e a7 o s o9 [mAL] on 012

Four-terminal test clips: ESI catalog
sheet C-31 describes Kelvin Klips and O D DO Qw Ow Qs O 00 [ (022 23
35

a a
Klamps, precision accessories designed 02 []26 O2 @2 22 O3 a3 D32 [J33 o3 0O O
for making rapid, high accuracy four- D3 @3\ [O3%% Q49 O49 [ 42 aa43 [ 44 045 0 46 04 ({48
terminal measurements even with rela- 49 0 so st [ 52 53 [ 54 55 [ 56 [ s7 ] ss 0 59 0
tively high lead and contact resistances. 61 0 62 [ 63 ] 64 ] 65 [1 66 0 é7

Electro Scientific Industries, 7524 S. W.

Macadam Avenve, Portland 19, Oregon.  PLEASE SEND FURTHER INFORMATION ON THE FOLLOWING ADVER-

liem 65

Industrial internal timers: bulletin TISEMENTS AS NUMBERED BELOW. (Key numbers in column overleaf)

6151 describes details given on the
“Electro-Time” models, that are tran- c1 0 2 g 3 O 4 g s o 6 Q7 Qs a e O an On
sistorized and eliminate motors, clutches g g O QOw Qv Qe 0w [J20 aon J 22 23 02
and solenoids. Electro-Seal Corp., 938 O2s 02 0Q27 O @2 0% O3x O3 O3 [0J3M O35 O3
North Avenue, Des Plaines, lll. O3 Q38w QO3 Qe O4a 042 [J4 [J44 [J4s [ (O4 (4
Item 66 0 49 4 so a s [ s2 [Js3 0 54 ass ] 56 0 s7 []s8 059 ] 60
Tunnel diode power source: 3-page 06 Oe [163 [e4 [1és [ [DOe7 [1é6 [J6 D7 On 0On
technical bulletin covers Model TDé6M, a7 QO74
and provides full descriptive data, speci-
fication information and circuit des- aae
cription of this new power source. Name . . Position
Electronic Research Associates, Inc., 67
Factory Place, Cedar Grove, N.J,
Itemm 67 company
Street B City Prov.
9-61
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INDEX TO
ADVERTISERS

Page number is on the right. Key
number for use with READER
SERVICE CARD is on the left.

Key Page
No. No.
1. Adcola Products Ltd. 86
2. Aerovox (Canada) Ltd. . . 87
3. Alpha Aracon Radio Co. Ltd.. 11
4. American Electrical Heater Co. 102
5. Ampex of Canada Ltd. 34
6. Amphenol Canada Ltd. 87
7. Arnold Engineering Co. IBC
8. Atlas Instrument Corp. 18
9. Automatic Electric Sales

(Canada) Ltd. 9
10. Bach-Simpson Ltd. 31
11. Beckman Instruments, Inc. 100
12. Benco T. V. Associates Ltd. 101
13. Bendix Corp., The, Scintilla Div. 90
14. CLM Industries 36
15. Canadian Marconi Co.

(Electronic Tubes) 3
16. Canadian Stackpole Co. .. 25
17. Canadian Westinghouse Co. Ltd. 93
18. Cannon Electric Canada Ltd. 28
19. Clare & Co., C. P. 97
20. Collins Radio Co. 13
21. Crawford Assocs., Allan 22
22, Dale Electronics Ltd. 85

23. Daystrom Ltd. (Heath Division) 9
24. Daystrom Ltd. (Weston Division) 17
25. Delevan Electronics Corp. 103

74. E.M.I. Cossor Electronics Ltd.. 98
26. Eldon Industries of Canada 16

27. Electro Sonic Suppiy Co. 83
28. Englehard Industries of

Canada Ltd. . . 97
29. General Instrument Ltd. 15
30. Hackbusch Electronics Ltd. 101
31. Hammond Mfg. Co. Ltd. 6
32. Hellerman Canada Ltd. .97
33. Hewlett-Packard Co. OBC
34. Hickok Electrical Instrument Co. 104
35. Honeywell Controls Ltd. 37
36. LR.C. Resistors Div. of

Renfrew Eiectric Co. Ltd. 24
37. 1L.R.E. Canadian Convention 84
38. International Business Machines

Ltd. s 12
39. Jerrold Electronics (Canada)

Ltd. . 88
40. Kafr Electric Co. 107
41. Kelk Ltd., George 96

42. Lenkurt Electric Co. 23
43. Litton Systems (Canada) Ltd. . IFC

44. Mel Sales Ltd. 95
45. Milgray 103
46. Nichols Ltd., R. H. 86
47. Nichols Ltd., R. H. 86
48. Northern Electric Co. Ltd. 27
49. Northern Electric Co. Ltd. 29
50, Payette Radio Ltd. 89
51. Philco Corp. of Canada Ltd. 105
52. Philips Electronics

Industries Ltd. 10
53. Philips Electronics

Industries Ltd. . a 98
54. Phillips Electrical Co. Ltd. 35

55. Precision Electronic Components

(1956) Ltd , 94
56. Pylon Electronic Development

0. Ltd. 96
57. Quality Hermetics L.td. 105
58. R.F. Products 38

59. Sinclair Radio Laboratories Ltd. 101
60. Snelgrove & Co. Ltd., C. R. 83
t1. Sprague Electric International

Jtd. 107
62. Stark Electronic Industries Ltd. &
63. Stark Electronic Industries Ltd. 86

64. Steel & Engine Products Ltd. 48
65. Struthers-Dunn Relays Div.,

Renfrew Electric Co. Ltd. 94
66. T.M.C. Canada Ltd. 106
67. Tektronix, Inc. 32
68. Tellurometer Canada Ltd. 103
69. Transitron Electronic Corp

of Canada Ltd. Y/
70. Transitron Electronic Corp.

of Canada Ltd. 33
71. Universal Electronics 107
72. Welwyn Canada Ltd. 95
73. Westmore, Inc. 30



NOW IN SERVICE

ON THE 4400-5000 M.C. BAND . ..

WESTINGHOUSE MICROSCATTER BRINGS YOU 4 OPERATING ADVANTAGES AT THIS HIGHER FREQUENCY

Canadian Westinghouse Company Limited—
pioneers in tropospheric scatter at 5000 mc—
have supplied equipment for service throughout
the world. Operating results substantiate FOUR
basic advantages for long range multihop trunk
systems.

1. SIZE—Compact radio equipment allows trailer
or fixed station installation. Small antennas, 10-
28 feet in diameter with high gain. Close antenna

spacing, minimum 18 feet centre to centre.

2. PRIMARY POWER—27 kw for 2 kw Quad-
rupal Diversity terminal, or 14 kw for 2 kw
Dual Diversity terminal.

3. FREQUENCY —4400-5000 mc . . . World Wide
Licensing and assignments readily obtained.

4. UNATTENDED SITES —Designed for remote
operation with proven reliability.

To relate MICROSCATTER to your problem,
contact a Westinghouse communications
specialist or write to Canadian Westinghouse
Company Limited, Electronics Division,
Hamilton, Canada.

CANADIAN

Westinghouse

81.A 745

For complete details check No. 17 on handy card, page 91
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Industry’s business
Continued from page 24

New Arctic weather station
installed with nuclear
power source

The world’s first isotope powered
automatic weather station has now
gone into operation in the Canadian
Arctic. This was announced by the
Department of Transport of Canada,
the U.S. Department of Commerce —
Weather Bureau, and the U.S. Atomic
Energy Commission, in a joint state-
ment released recently.

Capable of unattended operation for
at least two years the station is de-
signed for use in relatively inaccess-
ible remote locations.

Unique feature of the eight foot long
equipment is the nuclear heat source.
This consists of a Strontium-90 heat
generator and thermocouples within
a sealed capsule and shielded by three-
quarters of a ton of lead. Batteries
and electronic power converters are
also provided. Core temperature of
the heat source is only 70°F, but this
provides sufficient thermo-energy to
charge the batteries and power the
transmitter. Transported by the Cana-
dian ice-breaker John A. MacDonald,
the station has been located on Sher-
wood Head near Resolute.

Temperature, pressure and wind-
speed signals have been received
‘loud and clear’ every three hours
since installation.

Finkler appointed
Canadian sales rep.

American Electrical Heater Com-
pany, 6110 Cass Avenue, Detroit 2,
Michigan, recently announced the ap-
pointment of Len Finkler Ltd., 1794
Avenue Road, Toronto 12, Ont., as
their Canadian sales representatives.

Stark Electronics to build this new plant in Ajax.

Big boom in teaching machines
forecast for Ontario

Stark Electronic Sales Co. of Ajax,
Ontario, have been instrumental in
triggering off a $10 million business
boom in Ontario. They were the first
company to install their Electronic
Language Laboratory in a Canadian
secondary school.

The company’s “Lingua Trainer”
introduced last September into the
curriculum of Toronto’s Northern
Secondary School on an experimental
basis, has resulted in another two
orders for the Language Laboratory
in other schools. Last month the
Toronto Board of Education accepted
a Stark Electronic tender for the two
systems for a total of $40,600.

Continued on page 102

URCO :co

Industrial
control

relays . . . ..

STRUTHERS-DUNN RELAYS

Division of RENFREW ELECTRIC CO., LIMITED
349 CARLAW AVENUE

RELAYS ....

See booth 358

IRE SHOW
OCTOBER 2-3-4

e TORONTO 8, ONTARIO

For complete details check No. 65 on handy card, page 91

PRECISION ELECTRONIC COMPONENTS (1956) LTD.

This Canadian Company makes a complete range
of variable composition resistors for industrial and
military applications.

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

For complete details check No. 55 on handy card, page 91
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For
Microwave
Measurements

consult

L MEL SALES LTD.

A Leading
Supplier of

Microwave Electronics
Test Equipment

Canadian
Representatives of:

Boonton Electronics Corp.
Communication Measurements
Laboratory Inc.

Digitran, Div. Endevco Corp.
Endevco Corp.

Frequency Standards Inc.
Instrument Development
Laboratories inc.

Kay Electric Company
Krohn-Hite Corp.

Ling Electronics, Div.

Altec Lansing Corp.
Ling-Temco Inc.

Narda Microwave Corp.
Optron Corporation

Owen Laboratories Inc.
Polarad Electronics Corp.
Reflectone Electronics Inc.
Sanders Associates Inc.
Sensitive Research Instrument
Technology Instrument Corp.
Tenney Engineering Inc.

insulated
pﬂwer ‘ elwyn

resistors = -

® HANDLE MORE WATTS PER SIZE. This is particularly so in
the higher resistance values.

® OFFER HIGHER RESISTANCE RANGES PER SIZE. For
example, up to 47K in the 4W F32 size.

® ARE

VIRTUALLY NON-INDUCTIVE.

@ INSURE RELIABILITY. Comprehensive tests have proved that
operating these resistors under the most arduous conditions
will not cause failure.

® HAVE SUPERIOR SURGE AND OVERIOAD PERFORMANCE.
The application of ten times the rated load for 5 seconds

resul

ts in a typical resistance change of less than 0.5%.

® A PRICE AS COMPELLING AS THE PERFORMANCE . . .
Resulting from control and efficiency in manufacture.

UNIQUELY DIFFERENT AND RADICALLY NEW!

The Welwyn F Series power resistors are composed of a metal oxide element,

bonded to

a porcelain rod at red heat. This process results in a resistor which

is extremely rugged, both electrically and mechanically. The durable coating is
intended to provide an insulating cover rather than to protect the element which

in itself is highly resistant to mechanical damage and effects of moisture.
WELWYN TYPE MAXIMUM POWER RANGE OF
DESIGNATION LENGTH RATING VALUES*
F32 29/32 inches 4 Watts 20 ~ to 47K
F33 1.5/16 inches 6 Watts 30 ~ to 56X
F34 1-23/32 inches 8 Watts 40 —~ to 68K
F35 2-3/32 inches 10 Watts 50 ~ to 75K

We cordially invite you |
to visit us at I.R.E. Show
Booths Nos. 530 and 532.

MEL SALES LTD.

71 CROCKIORD BAVD, SCARBOROUGH, ONTARIO |

For complete details check No. 44

ELECTRONICS AND COMMUNICATIONS. September,

*Rated Wattage may be dissipated up to that resistance
value set by a potential limitation of 500 V/inch.

Where less than full Wattage is involved, potentials up to
1000 V/inch may be applied.

w elwyn Canada Limited

1255 BRYDGES ST., LONDON, ONTARIO

For complete details check No. 72 on handy card, page 91
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Top Performance

and budget prices are features
of these TWO NEW

HEATHKIT

TEST INSTRUMENTS!

HEATHKIT VACUUM
TUBE VOLTMETER

Specially designed for ser-
vice bench use, the new
Heathkit IM-10 features an
oversize 6” 200 ua meter.
Multi-colored scales and
high contrast panel screen-
ing show at a glance the
correct range and scale to
use for fast, easy reading
of all measurements. Re-
cessed, thumbwheel “zero”
and “ohms” adjust controls
guard against accidental
change in settings. Accuracy
and wide frequency re-
sponse are possible through
1% precision resistors and
husky capacitors. Separate
1.5 and 5 volt AC scales. The
IM-10 measures AC and DC
voltages from 0 to 1500 volts in seven ranges; resistance
from .1 ohm to 1000 megohms in seven ranges. DB calibrations
are provided for relative voltage measurements with circuit
components selected to give 10 db steps between ranges. Test
leads included.

$48.95

Kit Model IM-10

EXTRA-DUTY WIDE BAND
5" 0SCILLOSCOPE

Fresh new styling, husky new
power supply and added con-
trol features make the 10-30
an unbeatable value! Two extra
sweep positions are provided
in addition to the normal range
for switch-selection of 2-preset
sweep frequencies. Capacitors
are provided to give frequen-
cies of 30 cps and 7875 cps
often used in TV servicing. By
changing capacitor values any
2 preset frequencies can be
made available. Other features
include: wide band amplifiers,
push-pull output, positive trace
. . o position controls, excellent
linearity and lock-in characteristics and automatic syne circuit.

Kit Model 10-30 .. .. $89.95

Write for your free catalogue listing more than
200 easy-to-build HEATHKITS !

DAYSTROM LimiTED
s

1480 Dundas Hwy. East, COOKSVILLE, ONT.

6128

For complete details check No. 23 on handy card, page 91
96

PBX SUPPLY

MODEL RTS-1

Features ringing, talking and signalling outputs
with improved efficiency and regulation plus
increased capacity in much less space.

IMMEDIATE SHIPMENT FROM STOCK

Write for further details to:

PYLON ELECTRONIC DEVELOPMENT company, ltd.

Communications Systems and Eguipment

161 CLEMENT ST, VILLE LA SALLE, MONTREAL 32, QUE.

For complete details check No. 56 on handy card, page 91

Regulate with

STEDIVOLT

FOR STEADY AC LINE VOLTAGE

0.5% accuracy

No waveform distortion
No relay contacts
Single or three phase

2 to 350 KVA

Custom models available

r\

Made in Canada by
a Canadian Company

GEORGE KELK LIMITED

5 Lesmill Rd. Don Mills, Ont. K&K

For compiete details check No. 41 on handy card, page 91

ANNOUNCEMENT

Abbey Electronics to handle two new lines

Abbey Electronics Ltd., of 555 Wilson Avenue, Toronto,
have been appointed representatives for Hillburn Relays and
Ideal Panel Meters. Products from these lines will be on
show at Booths 142 and 241 at the Canadian Electronics
Conference, October 2, 3, and 4, 1961.

Toronto firm announces change in name

Final negotiations have been completed for the purchase
of Cerl-Dale Limited, 18 Curity Avenue, Toronto 16,
Ontario, by Dale Electronics Inc., a subsidiary of Hathaway
Instruments. Dale Electronics has been a principal of Ceri-
Dale for the past 2 years. A new name is being registered
for the Canadian operation, namely Dale Electronics
Limited, and Chas. W. Pointon Limited of Rexdale, Ontario,
has been appointed as the firm’s Eastern Canadian
representative,

An expansion program has been slated for the Toronto
plant for the latter part of 1961 which will include larger
plant facilities and additional products now belnf manufac-
tured by the parent company in the States. An increase of
50 to 75 per cent employment is expected upon completion
of the expansion program.




CRYSTAL STRUCTURE H(i CENTERED CUBIC A° 3.7954

ATOMIC WHIGHT| 102.91

DENSITY | 12.44

MELTING POINT | 1966°C

COEF. OF LIN. EXPANSION | 8.19 X 10 * 0°C, PIR °C
N -

! THERMAL CONOUCTIVITY | {0°C} 213 C.G.5. UNITS

REFLECTIVITY ELECTROPLATE] 78°%, AT—020 MU

HARDNESS ELECTROPLATE] 540-640 V.H.N, 20 GRAM LOAD

RHODIUM PLATING RESISTS CORROSION

Rhodium plating offers outstanding protection against
surface corrosion under all atmospheric conditions.
Used in electrical and electronic applications, it im-
proves efficiency whenever o low-resistance, long-
wearing, oxide-free component is required . . . assures
low noise level for moving components . . . provides
positive action for components subject to long periods
of inactivity . . . eliminates partial rectification and un-
wanted signals by keeping components oxide-free.
Send for complete technical data.

$12 Ki Street East
ENGELNARD ey RIS
INDUSTRIES OF CANADA. LTD., Canada

Sales Office: 660 St. Catherine St. W., Montreal, Que., Canada
For complete details check No. 28 on handy card, page 91

PVC GROMMETS...

OUR WIDE RANGE OF

‘“‘helvin grommets”’

SAVES COSTLY TOOLING.
ﬁ AVAILABLE IN
| HUNDREDS OF
SHAPES & SIZES

LONG LIFE P.V.C.
FUNGUS RESISTANT
CLEAN

NO DETERIORATION

For Every Manufacturing Need !

ELECTRICAL &
AUTOMOTIVE AVIATION ELECTRONICS

¢

|

Send for information and samples

HELLERMANN CANADA ro.

44 DANFORTH ROAD, SCARBOROUGH, ONT., 698-2547

For complete details check No. 32 on handy card, page 91
ELECTRONICS AND COMMUNICATIONS, September, 1961
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For Long Life,
Power

Economy...

Specify the == ol
i TYPE LF relay shown
NEW (cover removed) is
controls entire fatching
operation ‘within
relay.(Actual size).
crystal can RELAY
The new cLARE Type LF, magnetic latching sub-
miniature relay offers designers simplified cir-
cuitry in smali space by providing latching effect
power economy.

The Type LF is available with either 2-cail or
1-coil canfiguration. The 2-coil relay allows com-
plete control of the latching operation within the
ating unit.The 1-coil relayis somewhat more sen-
sitive; it is adaptable to existing circuits where
outside control is provided. The Type LF pro-
vides the same wide range of mounting arrange-

FOR NON-LATCHING OPERATION

CLARE 7ype F

SUBMINIATURE

CRYSTAL CAN RELAY

fast and more than moderately sen-
sitive. Itis built to withstand temper-
ature extremes, heavy shock and extreme vibration.
Contacts, rated at 3 amperes, are excellent for low-

2-coil design wnich
without transistors. Magnetic latching results in
relay and provides an extremely compact oper-
ments and terminals as the CLARE Type F relay.
The CLARE Type F relay is extremely
level circuit operations. Send for Design Manual 203.

For coil and mounting data on CLARE
Type LF relay send for CPC-12. Address:
C.P.Clare & Co., 3101 Pratt Bivd.,Chicago
45, lllinois. In Canada: C. P.Clare Canada
Ltd., 840 Catedonia Road, Toronto 19,
Ontario. Cable address: CLARELAY,

C. P. CLARE & CO.
Relays and related
control components

For complete details check No. 19 on handy card. pase 91
97



— PHILIPS
_ NON-
<<= LINEAR
it " RESISTORS

...engineered to the highest professional
standards bythe world’s most experienced
manufacturer of precision electronic
products!

Applications for PHILIPS Voltage-Dependent
Resistors include voltage stabilization for filament
control and relay contact protection. Resistance
is predictably variable

TYPE N l c Since their resistance drops in direct relation to

mn) temperature increase, Negative Temperature

Ny Cocflicient resistors (disc, rod, bead and vacuum
,._',.5."“ -y sealed) by PHILIPS are key components in precision
e £ e temperature measurement and control circuits.
., - Applications range from micro-meteorology to

central heating, from medical research to radio
and television

TYPE L D R The small cadmium sulphide cell in the PHILIPS

&.&_ Light Dependent Resistor decreases resistance
:{'A&!‘ : - with any increase in light intensity. Dependable
“-.»_'_; Vs and available in a practical price range, these
e “‘: PHILIPS resistors are ideal for low-cost items like

slsac @ flashers and relays.

Through long experience in their development and
manufacture, PHILIPS can produce non-linear resistors that
are, batch to batch, the most dependable you can buy.

For more detailed information and application data on the
widest range of non-linear resistors —all immediately
available from Canadian stocks—write on your letterhead to:

A AR
PHILIPS

PHILIPS ELECTRONICS INDUSTRIES LTD.

Tube, Semiconductor & Component Dept.
116 YANDERHOOF AVE., TORONTO 17, CANADA

SEE OUR EXHIBIT AT THE IRE SHOW—BOOTH 146-150

For complete details check No. 53 on handy card, page 91
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FORTHCOMING MEETINGS

9th Annval Joint Engineering Manage-
ment Conference sponsored by ASME, AIEE,
ASCE, AIIE, AICHE, AIME, and IRE, is to
be held in the Hotel Roosevelt, New York
City, September 14-15, 1961. Non-members
of sponsoring societies are welcome.

10th Annval Meeting of The Standards
Engineers Society will be held at the
Sherman Hotel, Chicago, Ill. September
18-20, 1961.

Canadian Electronics Conference and
Exposition sponsored by the Canadian
Region of The Institute of Radio Engineers,
will be held in the Automotive Building at
The Canadian National Exhibition Grounds,
October 24, 1961.

The National Electronics Conference and
Exhibition will be held October 9-11, 1961,
at the International Ampitheatre, Chicago,
Ilinois.

8th Annval Symposium of The American
Vacuum Society is to be held at Washington,
DC, October 16-19 inclusive. Further detalils
from AVS, Box 1282, Boston 9, Mass.

1961 Toronto High Fidelity Exposition of
The Dominion High Fidelity Association,
will be held in the Seaway Hotel 1926 Lake-
shore Blvd. West, Sunnyside, Toronto,
October 18-21 inclusive.

16th Midwest Conference of the American
Society for Quality Control, October 19-20,
at the Chase-Park Plaza Hotel, St. Louis,
Missouri. More than 500 quality control
personnel are expected to hear experts
develop the theme “The Universality of
Statistics’.

Interplanetary Spaceflight Symposium
sponsored by CAI (Astronautical Section),
CAS, UTIA and the David Dunlap Observa-
tory, University of Toronto will be held in
the Lecture Room, UTIA, Dufferin and
Steeles, Toronto, on October 26-27. Sessions
begin 9.30 a.m. Prominent Canadian and
U.S. speakers, social events.

o

B
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distributors

and manufaccturers for

E.M.l. ELECTRONICS LTD.

COSSOR INSTRUMENTS LTD.

COSSOR COMMUNICATIONS (CO.
COSSOR RADAR & ELECTRONICS LTD.

E.M.l. COSSOR

ELECTRONICS LIMITED

Medical Colour T.V. Oscillators and Generators
Closed Circuit T.V. Photo Electric Transducers
EMI. CATV Systems Machine Tool Control
*Oscilloscopes Transistor Curve Traces

Vertical & Oblique lonospheric Recorders
Audio frequency test equipment

Dynamic Balancing equipment
Instrumentation and Audio Amplifiers
Magnetic Recording Tapes, Video and Audio
Noise and Vibration Analyzing equipment
Avtomatic Conveyance Systems

Ultrasonic Cleaning equipment

Avtomatic Weighing System

Electronic measuring instruments for all phases of
the electronics industry

E.M..—COSSOR ELECTRONICS LIMITED
HEAD OFFICE & PLANT:
P.O. Box 525, Woodside, Dartmouth, N.S., Halifax 466-7491

Sales Office: 2005 Mackay St., Montreal, P.Q., VI. 4-3801
Sales Office: 3077 Bathurst St., Toronto, Ont.,, RU. 1-2919

For complete details check No. 74 on handy card, page 9



close-up

a pictorial comment
of your industry
in action

Over 3,000,000 digital bits will be stored on these computer
memory drums awaiting installation at Ferrant:-Packard
Electric Ltd. The rotation of these druins may be phase
%ocked to simulate one large drum, 10” diameter and 60"
ong.

» » »
- - 7 - '

Artist’s conception of USAF’s Haystack Hill Radio
Research Facility, Tyngsboro, Mass., slated to be the
most powerful in the world through use of 100,000
watt plug in transmitters being built by Radiation at
Stanford under $1.6 million contracts.

Pillars of super-power devised by International Rectifier Corporation,
will form a giant rectifier “bridge” rated at 35000 volt DC capacity at
55 amperes and represent the last stage in replacement of pewer
vacuum tubes by solid state physics. Each coluren contains 360 separate
rectifier cells.

Engineer in General Eleciric Company Ltd.
of England. Coventry, tests prototype super
high frequency radio equipment of the type
which will be supplied for a broadband radio
link between Moncton, New Brunswick and
Gore, Nova Scotia. This Link will consist of
two terminals and two repeater statians. and
will form part of the Canadian east coast
microwave network.
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Helipot...
POTS: MOTORS : METERS

POTENTIOMETERS

The most complete lines of multi-turn and
single-turn precision pots...linear and
non-linear. Also dials; delay lines; and a
complete line of precision trimming pots.

SERVOMOTORS

Motor-generators, motors, velocity damps
and inertia damps ... Sizes 8-11-15 & 18.
Beckman® Servomotors feature the most
rapid response in the industry ... models
are available for both 26-volt and 115-volt
operation, or anything in between.
METERS

Panel meters and expanded scale meters
...either commercial or ruggedized and
sealed. A full range of sizes in voltmeters,
ammeters, milliammeters, microammeters
and frequency meters,

See us at Booth 243 at the Toronto IRE Show, October 2-4

[SP=Yol Qs l=1a 0 NSTRUMENTS, INC

HELIPOT DIVISION

Toronto, Canada
POTS : MOTORS : METERS

€ 1961 8.1.1. 610010

For complete details check No. 11 on handy card, page 9

The international scene
Continued from page 87

Fixed glass capacitors

meet reliability goal
Achievement of the reliability

goal for fixed glass capacitors

used in production of the inertial

1

!

guidance and flight control sys-

tems for the U.S. Air Force’s
Minuteman missile was an-

|

nounced jointly by Corning and &
the Autonetics Division of North

American Aviation, Inc.

Corning is the first of the 13
high reliability contractors to
Autonetics to produce compo-
nent parts having a reliability
factor of 99.9994 per cent during
1,000 operating hours.

- IRC’s Japanese affiliate

will expand plants

International Rectifier Corpo- i

ration disclosed July 18 a two-
stage expansion program to
enlarge administrative and
manufacturing facilities of its
Japanese affiliate at Soya,
Hatano, in the Kanagawa Pre-
fecture, starting in August.

According to word received

from IRC (Japan) Ltd., the

plans call for an investment of :

approximately $1,000,000 to in-
crease the annual production
rate from $1,000,000 to approxi-
mately $3,000,000 during 1963.

New projection color

TV in UK

The Marconi Color Television

Laboratories have recently com- :
pleted the development of a new i
large screen color television pro- £

jector. It accepts either sepa-
rate red, green and blue signals,

3

or a composite coded signal and :

projects a picture measuring 12
by 9 feet onto a screen 25 feet
away. Each color channel has
a separate 10 Mec/s bandwidth
video amplifier which feeds 5

i inch cathode ray tube projectors

operating at 50 kV EHT. Optics
consist of a concave glass re-

- flector with an aspherical glass

corrector plate focussing the
picture in a flat plane.

The system gives excellent
quality suitable for professional
and scientific purposes. Equip-
ment is slated for use in teach-
ing hospitals and defense equip-
ment.



~

WHEN QUALITY | ’
IS A MUST ‘:

Stromberg-Carlson” |

TELEPHONE-TYPE
1 COMPONENTS

RELAYS: Wide range, for electro- |
mechanical switcking. Send for |
Bulletin T-5000R2 |

T
KEYS: Cam-type and pushebutton.
Send for Bulletin T-5002R

N A
dr—
e

{"\ —F

\
s |

STEPPING SWITCHES. Fast and de-
pendable. Bulletim T-5001R

R
L}
L m—

JACKS & PLUGS: For many electri-
cal and electronic uses. Send for
Bulletin T-5003.

TELEPHONE HANDSETS: Standard

or with switch assemolies. Send
for Bulletin T-5005.

(o]
= |

for bulletins and more |
information contact

Hackbusch

Electronics |

Limited

| 23 Primrose Avenue, Toronto 4 | 5 !

GENERAL DYNAMICS ! I

/ELECTRONICS

For complete details ¢heck No, 30

I

the Sinclair
Model 318
ﬂiglz gain

ANTENNA

The Model 318 is a low cost,
lightweight Base Station
Antenna designed to operate
under severe climatic condi-
tions.

It is completely protected by
a sturdy fibreglass radome.

All metallic parts are specially
treated to resist corrosion. The
effects of icing are greatly
reduced due to its wide band-
width.

Gain
7.5 db

Frequency Range

400-470 Mc.

Pattern
Omnidirectional
Vertically
Polarized

Power Rating
100 watts

V.S.W.R.
1.5 or less
at design frequency

Bandwidth
10 Mec. for V.S.W.R.
less than 2 to 1

WRITE TO-DAY
FOR
COMPLETE
CATALOGUE
INFORMATION

// SINCLAIR RADIO
LABORATORIES LTD.

‘2'I Toro Road, P.O. Box 179,

Downsview, Ont.
ME. 5-1881

For complete details check No. 59
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SELECT ~ -

1

ZWITTERION

. the
in the

last word
electronics dictionary.

For the last word in

Low-power UHF Transmitters
(Translators)

VHF Channel 2.13

470 - 960 Mc.

Transistor Amplifiers for
community antenna
installations

Avtomatic identification
equipment for
Transmitters and Translators

TV distribution equipment

VHF.VHF, VHF-UHF,
UHF-VHF
channel converters

Hi-Qu Band pass filters
and traps

Low-power VHF Transmitters
(Translators) VHF-VHF

Equipment
for educational TV

AND

Allied products

CONTACT:

Television Associates Ltd.
27 Taber Road, Rexdale, Toronto, Ont.

* A compound fon carrying both positive
and negative charges.

For complete details check No. 12
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CALGARY

For Television Service
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TRANS-CANADA TELEPHONE SYSTEM MICROWAVE NETWORK

——

o=

“

$11 million CTV microwave
facility program

Spence Caldwell, president of CTV
Television Network Ltd., recently an-
nounced that CTV and the Bell Tele-
phone Company of Canada, acting on
behalf of the Trans-Canada Telephone
System have reached agreement con-
cerning the building of a new national
microwave facility for the new net-
work. Total amount of the contract is
estimated in excess of $11 million.

Equipping the 3,900 mile communi-
cation link to carry live television for
the network will involve additional
installations in more than 130 of the
telephone system’s relay stations from
coast to coast. In some cases equip-
ment buildings at the bases of micro-
wave towers will be enlarged, and in
others, additional antennae will be
installed. The map shows the route of
the completed system.

Target date for modifying the To-
ronto-Vancouver section of the micro-
wave system for the new network is
September 1962 — a year earlier than
originally thought — and for the
Montreal-Halifax section, June 1963.
The contract between CTV and the
telephone system calls for a reversible
channel, permitting east-west and
west-east transmissions alternately,
but when the additional equipment is
installed, the system will be capable
of transmitting television signals sim-
ultaneously in both directions, tele-
phone officials say.

Leigh Instruments to open

in Carleton Place

Work on renovation of the old
Hawthorne Mill property is proceeding
steadily in preparation for the open-
ing of Carleton Place’s new industry,
Leigh Instruments Ltd.

The company will be engaged in the

102

design and development of electronic
and electromechanical components
which have a wide application in Cana-
dian and United States military and
commercial electronic systems.

Edo (Canada) designates

new sales rep.

Edo (Canada) Limited, Cornwall,
Ontario, has appointed A. Deskin Sales
Company, 1091 Shorecrest (14th)

209-B

Street, St. Martin, Montreal 40, P.Q.,
as its sales representative in the Mari-
time Provinces, Ontario and Quebec,
for the Burnell line of products which
Edo (Canada) manufactures and sells
under exclusive franchise in Canada,
Great Britain and other Common-
wealth areas. Deskin Sales replaces
Found Brothers Aviation Limited,
Malton, Ontario, who formerly handled
the sale of Burnell products.

Continued on page 104

(ohozace) GIO-MHT

RESISTANCE SOLDERING

... for Perfect
lead-to-pin joints

on All sizes of A/N
and similar connections

GLO-MHT

. .. for Fast-Efficient
Accurate-Permanent
connections.

POWER UNITS ¢« HANDPIECES ¢« ACCESSORIES
for all jobs from Micro-Miniature to Heavy-Current connectors

WRITE FOR DESCRIPYIVE LITERATURE, PRICES AND NEAREST

(ehaics) G/OMELT DIVISION

AMERICAN ELECTRICAL HEATER COMPANY
DETROIT 2, MICHIGAN

DISTRIBUTOR

o= 4
l!m ican Beayly

e mons

For complete details check No. 4 on handy card, page 91



NEW PORTABLE

HIGH SPEED

Pen Recorder

BY SEFRAM OF FRANCE

RECORDS: Vibration, Acceleration,
Geophysical and electro-biographical
phenomena.

The Sefram RAPIDGRAPH . . . spe-
cially designed for the recording of
many transient phenomena down tc
1/100 second or oscillatory phenomena
up to 60 c.p.s. WITHOUT use of an
amplifier.

Available in one, two and five channel
units, Sefram Rapidgraphs feature a
unique interchangeable pen system.
Each pen unit is a self-contained
galvanometer movement, and can be
changed in a few seconds without tools.
Inscription is in ink or electrical writ-
ing with eight paper speeds available.

ALSO:
NEW ULTRA SENSITIVE

HYGROMETERS

RECORDING, INDICATING
AND CONTROLLING
... so sensitive they show 7% RH differ-
ence between dry Silica Gel and P. Og;
record, in less than 1 second, humidity
at ground level and four feet above.
Use in labs, drying ovens, dry gases and

refrigerated atmospheres. Write for
information or a demonstration to:

- A <

(i TILLUL‘OMI'IN ; )

ST

TELLUROMETER CANADA LTD.
1396 Merivale Road, Ottawa, Ont.

Canadian Distributors for:
Tellurometer Microdistancer Survey Equip-
ment e Sefram of France o© Hydrodist o
Aerodist e Viatec Hydrodensimeter e
Shaw Moisture Meters.

For complete details check No. 68
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For complete details check No. 45
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Dynamic Beta®

NEGIRCUIT,

Transistor Tester

e
pooR
90

=

‘,)

HE
g

MODEL 890 Measures AC Beta
ot out
IN-CIRCUI'B\...with 5% Accuracy!

With the new Model 890, you can measure AC Beta—in circuit—with
unmatched accuracy. The key to this new accuracy standard is the
unigue HICKOK-developed (patent-applied-for) method of neutral-
izing circuit impedance before tests are made. This effectively nulli-
fies the loading effects of external circuit impedances and thereby
eliminates the inaccuracies inherent in other methods.

The Model 890 also measures these other in-circuit parameters: R,
‘(transistor input resistance), Z Ohms (base-emitter circuit imped-
ance), and |.. Out-of-circuit measurements include AC Beta, I. and
cho-

The Model 890 is an ideal maintenance, service and production line
instrument for use in applications requiring measurement of
soldered-in transistors.

Ask Your STARK Distributor For An 890 Demonstration !
HICKOK represented in Canada by:

STARK ELECTRONIC INSTRUMENTS LTD., Ajax, Ontario

. For complete details check No. 34 on handy card, page 91
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Industry’s business
Continued from page 102

Canada - U.S. study

FM channel allocation

Steps have been taken to protect
Canada’s position in the matter of
allocating FM channels in the Cana-
dian-U.S. border areas, Transport Min-
ister Leon Balcer announced August
10, in making public an exchange of
letters between his department and
the U.S. Federal Communications
Commission.

The letters confirm a series of dis-
cussions between the Board of Broad-
cast Governors, the Transport Depart-
ment and the FCC, in which both
countries agreed to certain interim
criteria in allocating frequency modu-
lated broadcasting station channels
along the border.

Further negotiations may follow
after the FCC has completed a public
inquiry into the entire question of
FM channel allocation.

Litton acquires interest

in German firm

Litton Industries, of Beverly Hills,
California, has acquired an interest
in C. Plath KG, of Hamburg, Germany,
producer and world-wide distributor
of high precision navigation instru-
ments.

J. M. Bridgeman of the Canadian
company revealed that Plath will be
“an important member of the Euro-
pean industrial team that Litton is
forming” to handle production of
Litton inertial navigation equipment
for NATO countries. He also said
plans are underway for an exchange
of technology with Plath and for the
Germany company to co-operate in
various Litton product development
programs.

Army tank hauls cables

Fast thinking engineers of B.C.s
Telephone Company have put a World
War 2 Sherman Tank to work hauling
out four miles of traction cable which
served the company’s aerial tramway
near Hope, B.C. With the gun turret
replaced by winch and the heavy tank
acting as an anchor, the 11-ton cable
was pulled out and new one replaced.
Working on the mountain side, hav-
ing the greatest vertical rise in North
America 4525 ft. in 10,300, the difficult
feat was accomplished in two weeks.
New cable has traction strength of
31 tons and hauls gondola for carry-
ing maintenance engineers to com-
pany’s microwave station located at
top. The Hope station carries tele-
vision programs and bulk of telephone
circuits linking with Eastern Canada.



HERMETICALLY SEALED CONNECTORS

designed and manufactured in Canada for specific Canadian electronic applications.

Typical of the many custom-engineered designs produced by Canada’s only manufacturer of GLASS-TO-METAL hermetic
seals, these intricate connectors illustrate our answer to the stringent demands of the electronic industry.

If your application demands stability of performance and vacuum tightness through continuous temperature and pressure
fluctuations, consult us for your needs.

Canadian manufacturers of hermetically sealed, Connectors, Plugs, Diode Enclosures, Transistor Stems, Headers, Stand-offs,
Button Seals, Crystal Holders and Feed-thrus.

45 li d, T 16, b
QUALITY HERMETICS I.IMI'I'ED, Telephons PLymouth 7.2869

ASSOCIATES — Hermetic Seal Corp., Arlington, N.J. Hermetic-Pacific Corp., Rosemead, Calif.

For complete details check No. 57 on handy card, page 9!

Even in high-frequency and Whatever the type of transistor you require
R . . — however demanding the application — you
rapid switching types . . . . can fill your requirements from the

complete, reliably-built line of Philco transistors.
This table shows a typical assortment of

Phdlco transistors. The line also includes high-
: frequency and rapid-switching types, in the

0 ers 0“ successful development of which Philco engineers

have led the industry.

Mail the coupon below for further details

VHE-UHF Microalloy defused base (MADT) types:

l Cﬂm 2N502, 2N501, 2N499, 2N504
High-frequency Microalloy types:

2N393, 2N599, 2N600
Medium-powered alloy junction types:

—and completely  EEs o o
reliable — line

Philco Corporation of Canada |
Don Mills, Ontario. |
|
|

Please send brochure describing all types of Philco

I
I
l transistors.

o I
[ t t I Name . T |
01 LIanSISLOrS B |
| ; I
| 619-EC ]

TRANSISTOR CENTRE CANADA
government and

PHILCO CORPORATION OF CANADA

s taatrind ook
DON MILLS, ONTARIO Sl i) MiSior

industrial Semiconductor Distributors: ONTARIO — ELECTRO SONIC SUPPLY CO. LTD., 543 YONGE ST., TORONTO.
QUEBEC — CANADIAN ELECTRICAL SUPPLY CO, LTD,, 275 CRAIG STREET WEST, MONTREAL.
NEW BRUNSWICK, NOVA SCOTIA, NEWFOUNDLAND —
COMMERCIAL EQUIPMENT LTD.,, KING STREET, SAINT JOHN, NEW BRUNSWICK.

For complete details check No. 51 on handy card, page 91
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opportunities

Send all material

to the attention of the Classified Editor of

ELECTRONICS AND COMMUNICATIONS, 450 Alliance Ave., Toronto 9,

Ontario.

ELECTRONIC DESIGN ENGINEER

Our Company Client, a well-known manu-
facturer of electronic components, requires
an Electronic Design Engineer, 28-33, with
experience in coils, condensers, or allied
products.
Applicants must be electrical graduates,
and have potential to advance to manage-
ment level. Starting salary is open to
negotiation.
Candidates are requested to submit concise
summaries in strict confidence to Executive
Selection Consultants, 330 Bay Street,
Toronto, Ontario, or to:
Box 5089

Electronics and Communications

450 Alliance Avenuve, Toronto 9, Ontario

CONSULTING SERVICE

A senior executive with long and proven
experience in the Electronics Industry will
help your profits and prospects by dealing
with such problem areas as: plant layout
and flow of materials; day by day cost
control; effective quality control for cost
reduction; proper manuals for manufactur-
ing processes and methods; roduct
development planning and budgeting; sales
and marketing.

For further introduction apply:
Box 5088

Electronics and Communications
450 Alliance Avenue, Toronto 9, Ontario

\“ﬁit)
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RAC The RAC Serres cavery
broadhand transformery
Senignet o csugle 3 coastal tans
Bispian hae 10 3 fechinng rhem-
Mt antemma Thr umls matck 3
Walanced mput te an undalanced
Biee 1A Many parpirg comBIeatiang
Tto swt Retd requrements, fre
quescy response 8 tiat within )
oy fram 2 e 60 mes Pratection
for static chaages ao¢ OC cheching
ot continwly of tor 2atsnna ant
W\ Usetmission line are §revided

REQURST BULLETIN $SB-112

The TMC Digote Aatenna
DAC Cowplers, Models DAC

o W it sre mpedesce malchng deviees
3Ch praviting 3 Malanied cotnec:
tion for the center of 3 recerving
ipole tr an unkatsnced conneciisn
lor the coatist Lraasmiision line

REQUEST
eI s, RTB 1he Models ATB Ahembic

Terminat Uaits were de
sigoed 1o camplement the Madels
RAC Reambic Autenns Couplers.
and previde cugged and  prager
coonechions foer the antcars The
Madel RTH consemts of 2 a7 4 1o
Wylors 35 requiced. to provide s
mnalions of 200, 608 or 700 ehens.
Mot 2 spae resiiter mouated
withie the case The resistors ary
Mugin ferruty type for edse of
mamtenince and replacement

A

REQUEST BULLETIN $58.186
1 VRA The VRA Series af Ver
! teal Meceivimg Auten
M3 are convemrel draaédanded
devices wsed for tecal racerver
monitering purpeses Each yot it
provided camplete with 3a 18 fost
wortecal wiip antenns 3 ¢ast div
MinEm wealhrearont case contain-
RE 2 MAtKRG transiormer. 3 sai-
versal memating kit and Marfware
FREQUENCY MANGE: YRA-1: 200 to
90 Ats. VRS- T to 30 mey,

NEQUEST BULILTIN $38-349
TRC The TRC Series ore trans
withing type Draadbanded
aetennd couplers fpr transterring
RF Power tram ushalanced inputy
12 dabhaced sutputs dvee the fre
Rueacy raage 1 te 30 Mes, These
Be passiie Gansfermer devices
a%¥sd NG Tequiring ag tbes, pawer supplies
ot tuning Mjustwents,
REQUEST BULLETIN $SB-214 TRC 100-100 watts; TRC 580500
£ H watts; TRC 35003808 watts,

BAC-HLC Tha BAC Ssnes
ot Beverage
Wave Antessa Cospiers praparty
termiaats eaxch vof af o Beverage
boag witx seiensa omd make o

possibie tareverse the firection of
e aisnas sl the receivieg end

REQUEST BULLETIN $58-142, 177

FROM ACCESSORIES TO COMPLETE SYSTEMS
v HF/LLF communicaTioNs

ms TMC

ANTENNA TUNING

REQUEST BULLETIN $$3-235, 234, 198, 180

A complete line 0f Antenna Tuning Umts and Standing Wave Ratie
Indicators te cover the frequency range 2 to 32 megacycies. They are
avarlable from 1000 watts to 3000 watts and either 50 or 79 ohms mpst.

e

PATCH PANEL anD
CABLE ASSEMBLIES

REQUEST RULLETIN $88-221, 197, 210, 191, 108

A serles of botk AF and RF patching facilities are available in switeh
ing and oon switching centigurations. They feature a variety of Jack types
and, of course, all the plags, jacks aad cables sa aecessary to 2 complele
commanication system, .

anads Il IMITED

RR. 5, OTTAWA, ONTARIO
A SUBSIDIARY OF THE TECHNICAL MATERIEL CORPORATION, MAMARONECK, NEW YORK

For complete details check No. 66 on handy card, page 91
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VACANCIES FOR ELECTRONIC
ENGINEERS

Toronto Area:

$5400 - $7200 annvually; sales engineer for
sale of instruments used for the detection
and measurement of radio-activity, princi.
pally for biological and medical research;
also for industrial control. Order Number
510-2-x-242A.

$7200 - $8400 annvally; data analyst to ana-
lyse data in connection with a long-term
reliability test program for electronic parts;
establish fallure rate, drift rate or other
characteristics; consultation in establish-
ment of test programs; preparation of
reports. Order Number 510-x-565.
$6000 - $7500 annvally; to be in charge of
consulting engineering division, instrumen-
tation, petro-chemical refinery construc-
tion. Order Number 510-2-x-67B.

Eastern Ontario:

$8000 - $9000 annvally; advise on design,
installation and maintenance of communi-
cations equipment. Order Number
512-B1659E.

$7000 - $12,000 annually; experienced in VHF
and UHF techniques; design of installations
antennas, communication transmitters and
recelvers. Order Number 512-B1138.

Details and application forms may be
secured from Executive and Professional
sections of the

National Employment Offices.

QUALIFIED DESIGN AND SYSTEMS
ENGINEER

With a good background in the telecom-
munications industry is required for prod-
uct and systems design of VHF and UHF
radio communications equipment. To locate
at Calgary plant of large international com-
pany. Applications are invited for this
senior engineering position from respon-
sible and mature individuals. Excellent
salary commensurate with experience and
qualifications, Write giving details to:

Mr. Don A. Saunders
P.O. Box 1087, Calgary, Alberta

RESEARCH AND

DEVELOPMENT

LABORATORIES
OTTAWA

The establishment of our new
Research Center in Ottawa has
created challenging oppor-
tunities for experienced Engi-
neers and Scientists to carry out
the planning, analysis and
development of communications
equipment and components con-
nected with the following fields:

Semi-conductor device
design

Applied research in
semi.conductor materials

Molecular electronics
Acoustics

Radio communications
systems

Transmission systems
Switching systems
Data systems

Audio and video
broadcasting

All enquiries will be treated
in strict confidence. Please write:

Northern Electric
Company Ltd.
Department #117
P.0O. Box 6123,
Montreal 25, Quebec.




KKAY ELECTRIC COMPANY

® SWEEPING OSCILLATORS

New Miniature

Yellow-Jacket® FREQUENCY MARKERS

Film Capacitors ® AUDIO SPECTRUM ANALYZERS
Spmcpue Solloviadon | ® PULSED CARRIER GENERATORS
entertament and. commor © RANDOM NOISE GENERATORS

cial applications where size,
weight,and costare important
considerations. Type 148P |
(cylindrical) and Type 149P
(semi-oval) Yellow-Jackets

are especially suited for tran-
sistorized and low-voltage
electron tube circuits.

‘ DESIGNED FOR THE PULSED RF APPLICATION

CANADIAN ® True Turn-Off — (65 to 80 DB Down)

e Sharp, Stable Pulses — (.03 Microseconds Rise and Decay)
MANUFACTUR'NG I e Video Pulses e Trigger Circuits e CW Generator

KAY

Rada-Pulser
Sr

L

(Cat. #570-A)

REPRESENTATlVE Frequency Range: 10 to 80 mc; direct-reading dial, accuracy 0.5%.
Micarta Fabricators Pulse Repetition: Variable 400 to 4,000 pps.
Limited Pulse Width: Variable 0.2 to 20 microseconds.

18 Toronto Street
Toronto, Ontario

1| SWEEP AUDIO FREQUENCIES

~ and HIGH Q FILTER CIRCUITS
PORTABLE ! with the Ease and Precision of RF Sweep Techniques
REGULATED .,

DC POWER SUPPLY e AY
®
e N Sona-Sweey

Capacity
Low-priced MODEL M

Price: $795.00 f.o.b factory
($875.00 f.a.s. New York)

FEATURES

Built-In Audio Detector

°
ﬁ e Sharp, Pulse-Type Markers
; Only e Logarithmic and Linear

: Frequency Sweep e Variable Center Frequency
model L3501 $19950 ° Eo'h Swepf( an: Manual e Variable Sweep Width
> g » requency (and scope ilt-
6" x8 x8 | display) Control Built-In Affenuaf?rs
o Constant Voltage 0-35v, 0-1A, e Variable, Pulse-Type Marker e Zero Reference Line
e Constant Current 0-30v, 0-1A. from Ext. CW Source o All-Electronic
e Fully transistorized — regulated
5 mv. N.L. to F.L, or 10% line FREQUENCY RANGE: 20 cps to 200 kc, variable
change. . SWEEP WIDTH: 20 cps to 20 k¢, variable
° ﬁ;lr;m; programming & Current REPETITION RATE: 0.2 to 25 cps, variable
o Ripple 2‘50 R eTavoits rins: OUTPUT LEVEL: 5.0 volts rms into 600 ohms
® Several units may be paralleled. . —
e Transient response 50 micro. PRICE: $895.00 f.o.b. factory ($985.00 f.a.s. New York)
seconds. Write for Complete Catalog Information

150 other models available.

: : KAY ELECTRIC COMPANY
Universal Electronics ) DEPT. EC-9  MAPLE AVE., PINE BROOK, NEW JERSEY  CAPITAL 6-4000

Represented by Electronic Marketing Co.
Represented in Canada by: M.E.L. Sales Ltd.

\ Montreat, P.Q., Canada

For complete details check No. 71 For complete details check No. 40 on handy card, page 91
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editorial

A memo to the U.S. - Canadian
R&D for export

In looking for a theme threading through this year’s Canadian IRE Electronics
Conference, the observer finds many. Progress through electronies . . . .. Recovery
and expansion . . ... Buoyancy . . ... these and many more are quite apparent. There
is one other, however, that is somewhat less easy to state in round terms since
conflicting feelings of national pride and modesty are involved. Nevertheless, let us
take the plunge and point out that the Conference clearly demonstrates a very high
degree of technical competence and production capability in Canada. This year’s
Conference, the most extensive to date, is represented by over 150 exhibitors and by
the presentation of 80 technical papers carefully selected from several hundred
excellent contributions submitted for the program. While much of the Industry’s
effort is directed toward domestic electronic requirements and a growing export
business there remains a significant portion, especially in the fields of research and
development that is not fully committed.

Within the context of mutually similar Canadian-U.S. aspirations and the
established defense sharing policies, United States defense agencies and the principals
of many Canadian companies in the U.S. are reminded once again of the substantial
contributions Canadian scientists and engineers are able to offer in the electronic
and associated fields of endeavor. In spite of disturbing influences arising from the
change to the Canadian defense posture of two years ago, most Canadian companies
have been able to retain and develop their hard-won skills in military electronics and
also keep in being their teams of key scientific and engineering personnel.

To foster increased Canadian participation in joint defense procurement activities
especially in the R & D areas without asking for, or expecting special favors, calls for
an emphasis on existing measures and the institution of some new approaches both
in Canada and in the United States. Of special importance in Canada:

® increase in DDP information services concerning Canadian Industry.

® a stepped-up selling program by Industry itself.

@ establishment of regular contacts to weld together the government-industry

team.

® streamlining of Canadian Commercial Corporation and DDP services to

avoid delays and ensure maximum response to bids and to speed-up the
administration of contracts.

® cutting out red tape concerning government qualification testing services.
In the United States, the following revisions:

® changes in the “need-to-know” regulations to permit Canadian companies to
bid on a technically fair basis with their U.S. counterparts.

® provision for Canadian companies to attend early bid-briefings.
® ecasement of customs regulations concerning the entry of demonstration

hardware.
Changes along the lines suggested should lead to a greater exposure of Canadian
capabilities to our United States neighbors . . . . if this results in a greater Canadian

contribution, surely in the long haul this will be of benefit to both countries.




ON THE SHELF-

ARNOLD CORES

IN WAREHOUSE STOCK
FOR IMMEDIATE DELIVERY

Let us handle your inventory prob-
lems and save you time and money
on your magnetic core requirements.

Extensive stocks of four types
of Arnold cores in the most popu-
lar sizes have been set up in our
Marengo, Illinois and Fullerton,
Calif. plants. Subject of course to
temporary exhaustion of stock by
prior sales, these cores will be
shipped the same day on orders re-
ceived at the warehouse by 12:00
noon. When cores are out of stock
at the nearest plant, we may be
able to ship within 24 hours from

the other.

Arnold core products covered
by this warehouse stock program
include: 1) Silectron C, E and O
cores in 2, 4 and 12-mil tape. 2)
Type 6T aluminum-cased cores of
Deltamax, Square Permalloy and
Supermalloy, in 1, 2 and 4-mil
tape. 3) Mo-Permalloy powder
cores, both temperature-stabilized
and unstabilized types, ranging
down to “cheerio” sizes. 4) Iron
powder toroids, threaded cores
and insert cores.

All four products are available

in a wide range of selection, for
your convenience and economy in
ordering either prototype design
lots or regular production quan-
tities. « Stock lists, bulletins, etc.
are available—write for informa-
tion. The Arnold Engineering
Company, Marengo, Ill.

2990

ADDRESS DEPT. EC-9

ARN OLD

SPECIALISTS in MAGNETIC MATERIALS

CANADIAN Representatives: Bayly Engineering Ltd., First St.,
Ajox, Ont. Telephane (Taranta Exchange): 925-2126

IRON POWOER
CORES

MO-PERMALLOY
POWDER CORES

6T TAPE CORES:

DELTAMAX, SQUARE
PERMALLOY and
SUPERMALLOY

SILECTRON
C, E and O CORES

For complete detzils check No. 7 on handy card, page 9!



Yours in this N EW @
olANDING WAVE

INDICATOR

Pinpoint resolution for precise
attenuation measurements

Scale expansion with no “blind spots,”
no resetting

Built-in bolometer protection

AC or battery operation

All-solid-state design

Model 415C Standing Wave Indicator isa new high-
gain, low-noise solid state amplifier and voltmeter
calibrated for square-law detectors to read directly
in SWR or db. The amplifier is tunable, 980 to 1,020
cps, for matching source modulator or for optimiz-
ing several instruments in one system. Variable
bandwidth (15 to 100 cps) permits both high sensi-
tivity testing and swept-frequency work.

For highest resolution on precise attenuation meas-
urements, you can expand to full scale each 2.5 db
portion of any 10 db range with no “blind spots,”
and the reference is maintained automatically! This
eéxpansion gives you 24 calibrated ranges, 0-60 db,
in 2.5 db steps. The 415C also reads directly in
SWR; it is ideal for measuring reflection coefficient
and extremely useful as a null indicator for audio-
frequency bridges.

Two peak-limited bias currents, readable on the
front-panel meter and adjustable = 10%, prevent
accidental holometer burnout. Other inputs permit
operation with crystals and as a null detector.

The 415C has both an ac output for use as a high-
gain tuned amplifier and a dc recorder output. High
stability with line changes makes the instrument
idea] for long-term monitoring. An internal battery
pack (optional) makes the 415C completely port-
able. It is housed in the new & modular cabinet,
which can mount in half of a rack 7” high, combin-
ing conveniently in a single rack width with such
companion instruments as @ 431 Power Meter.

@& 415C Standing Wave Indicator

SPECIFICATIONS

Frequency:

Sensitivity:

Noise Level:

Bandwidth:

Range:

Expand Accuracy:

Meter Scales:

Input:

Outputs:

Size:

Accessories Available:
Price:

1,000 cps +2% by front-panel
control. Special-order frequen-
cies available between 400 and
1,500 cps.

0.1 uv rms at 200 ohms and 30
cps bandwidth.

5 db below full scale at 0.1 av
rms sensitivity, minimum band-
width.

Variable, front-panel controti, 15
to 100 cps.

70 db. Input attenuator for 60 db
in 2.5 db steps, accuracy #+0.1
db/10 db step. Maximum cumu-
lative error, +0.2 db.

+0.05 db from normal to 0.1 db
expand; *+0.1 db from normal to
other expand ranges

SWR 1-4; SWR 3-10; expanded
SWR 133 db 0-10; expanded db
0-2.5. Bolo current.

“Bolo"—200 ohms, bias 8.7 or
4.3 ma; “Crystal”—200 ohms for
crystal rectifier; 200 Kilohm"—
for crystal rectifier as null de-
tector.

DC (1 ma full scale) for record-
ing. AC (0.25 v rms for full scale
deflection) for swept-frequency
scope presentation.

7Y2” high, 6Y2” wide, 1212” deep.
Weight, 5 Ibs.

Battery pack.
$325.00.

Data subject to change without notice. Prices f.0.b. factory

HEWLETT-PACKARD COMPANY
1085G Page Mill Road Palo Alto, Calif., US.A.

Cable “HEWPACK”

DAvenport 6-7000

Field representatives in all principal areas
HEWLETT-PACKARD S. A.

Rue du Vieux Billard No. 1
Cable “"HEWPACKSA”

For complete details check No. 33 on handy card, page 91

Geneva, Switzerland
Tel. No. (022) 26. 43. 36



