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New techniques, new instrumentation, 

factually reported for you in the 

HEWLETT-PACKARD 

JOURNAL 

Typical subjects: 

MEASURING DC VOLTAGES DOWN TO 1 µV. 

New techniques, new instruments permit direct read-

ings of extremely small voltages. 

TESTING QUARTZ PLATES FOR 5 x 10-8 WEEK 

ACCURACY in new 10 MC electronic counter. 

MICROWAVE DEVICE NOISE FIGURE. What it 

means, how to measure it, automatic noise figure re-

cording, new meters and noise sources. 
"NO-CONNECTION" MEASUREMENTS OF DC 

CURRENTS. New milliarrtmeter approach requires no 

soldering; doesn't load circuit. 

AUTOMATIC PRINTED RECORDS FROM DIGITAL 

VOLTMETERS; straightforward method of recording, 

new equipment available. 

YOURS WITHOUT CHARGE FROM 
The (,X- Journal, reporting throughout the year on measuring developments 

charge to engineers in electronics and allied fields. Simply write: 

EDITOR, 

Hewlett-Packard Journal 
5222A Page Mill Road 

Palo Alto, California 

Complete Coverage in Electronic Test Instruments 

in all spectra, is sent without 

e • 
For complete details check No. 41 on handy card, page 85 
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The complicated electronic equipment used in 
today's far reaching scientific experiments requires 
dependable, precision-made components which 
must function under the most critical of operating 
conditions. Marconi radiotrons are used in many of these 
applications because they meet—and surpass—these 
quality requirements. And this same quality is 
built into all Marconi tubes for all types of installations. 
for radio and television stations . . . for home 
receivers. Marconi tubes assure superior performance— 
greater power--longer life. Be sure to recommend 
Marconi—greatest name in radio and television. 

• 

_ = , 

ELECTRONIC TUBE AND COMPONENTS DIVISION 

CANADIAN Marconi COMPANY 
830 BAYVIEW AVENUE, TORONTO, ONTARIO 

Branches: Vancouver • Winnipeg • Montreal • Halifax 

For complete details check No. 22 on handy card, page 85 
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In the modern labora orthern Electric, new concepts in com-
munications are constantly taking shape. Each project is approached with 
vigour, as a new and challenging venture, by a skilled research and devel-
opment team — a group of men who keep their minds poised and eager to 
pioneer new techniques and improve established products — transistors, 
electronics, microwaves, carriers, video and audio. 

At Northern Electric, research and development are setting the pace in 

the science of communications. 

NEW 
VINTUIRES 
BEGIN 
EkE 

Research and Development Laboratories 

Northern Electric 
COMPANY LIMITED 

SERVES YOU BEST 
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INSTRUMENTATION 

Only a complete Canadian 

instrumentation facility 

can offer the kind of 

service Canadians need. 

Bach-Simpson Ltd. is 

complete — in research, 

design, tooling and 

manufacture. 

If our standard line of 

instruments, complete 

as it is, won't meet your 

requirements, ask us to 

demonstrate the unique 

combination of skills we 

can offer in the design of 

specialized instrumentation 

to meet your specific 

problem. 

Others have, and have been 
completely satisfied! 

JA 5187 

CRTPB newsletter 
Prepared by Canadian Radio Technical Planning Board 

DOT Establishes New Telecom Services 
A substantial change in the organization of the Telecommunications 

Branch recently has been effected. The name has been changed to 
"Telecommunications and Electronics Branch" to bring into focus the 
expanding services of electronic systems and equipment and the 
technological changes which have taken place in the field of communica-
tion. The branch is headed by the Director, F. G. Nixon. 

The structure of the three new divisions emphasizes specialization 
and makes provision for future expansion. A fourth division, Radio 
Regulations, reorganized in 1957, remains unchanged, but the Radio 
Aids Division as such has been abolished. 

New Division, Design and Construction 
A new division, Design and Construction, has been established 

which plans and directs the construction program for installation of 
radio and electronic equipment and systems for all services in the 
Department. It is sub-divided into sections under the following 
specialized functions: Radio Communications Engineering; Navigation 
Aids Engineering; Radar and Special Devices Engineering; Specifications 
and Project Control; and Test Room. 

H. E. Walsh is chief of the new division and J. R. MacKay is 
associate chief. The superintendents, in order of above category are: 
D. J. McIntyre, R. M. Bennett, F. L. Bentley and D. A. Moore. The 
officer in charge of the test room is J. G. T. Anal. 

Maintenance and Operations 
Another division bears the title Maintenance and Operations and 

is sub-divided into four sections, each under a superintendent: Main-
tenance and Engineering; Air and Marine Operations; Technical 
Training and Manuals; and Teletype Operations. E. F. Porter is chief 
of this division and the superintendents are J. G. C. Thompson, G. Wells, 
W. M. Marshall and E. T. English. 

Technical and Policy Co-Ordination 
The third division, Technical and Policy Co-Ordination comes under 

C. M. Brant who will also assist the director in branch policy develop-
ment and technical co-ordination. The three sections in this new 
division are: Research Development and Programming; Emergency 
Measures Planning; and Common Carrier and Landlines. 

O. L. Britney, as Chief Engineer of Research Development and 
Programming, is responsible for systems analysis, equipment research 
and for programming branch electronic aids activities. The accelerated 
growth and complexity of electronic systems and closer co-operation 
between Department and the users of systems have made it necessary 
to establish a special section for this work. 

In the Common Carrier and Landlines Section under W. E. Connelly, 
superintendent, more emphasis is to be given to the technical side of 
landline and associated services leased or provided by the Department. 
Problems relating to domestic and international communications 
carriers are also a special function of this section. W. R. Butler is 
superintendent of Emergency and Measures Planning. 

Radio Regulations 
The Radio Regulations Division is under W. A. Caton, Controller. 

The sections in this division are: Regulations and International Agree-
ments under C. J. Acton, superintendent; Authorization and Enforce-
ment under H. R. Newcombe, superintendent; Radio Regulations, 
Engineering, under W. B. Smith, superintendent; and Radio Regulations 
Services, under B. V. Lott, office manager. 

New Radio Standards Effective 
Specifications 112 and 116 became effective April 1, 1960. The 

former sets forth the minimum standards required for type-approval 
of communication transmitters and receivers in ship stations operating 
in the 1.6 Mc/s to 10 Mc/s band with power outputs not less than 15 watts 
while Specification 116 deals with the standards for type-approval of 
land stations transmitters active in the 1.6 Mc/s to 20 Mc/s Band 
with power outputs not exceeding 500 watts. 
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We've tackled some 

and some little ones. 
By contrast, the problem of creating a flexible coupling — to eliminate 
binding of the long control and switch shafts in the Bach-Simpson Model 
2610 Oscilloscope — seems minute! Yet in its own way, the resulting 
component at right also exemplifies the versatility of Bach-Simpson's 
unique Engineering, Tooling and Production facilities — a combination 
which is at YOUR service! 

problems... 

The pilot of today's supersonic 
fighter aircraft — as heavy as 
yesterday's airliner — no longer 
FEELS the controls in the old 
sense. Instruments like the one 
at left indicate the position of 
the control surfaces. 
The problem of squeezing the 
necessary four instruments — 
rudder, left and right aileron, 
and elevator — into a space only 
3" x 3" x 2" was solved by the 

use of Bach-Simpson's core-
magnet movement. Eliminating 

the effect of variations in the 
aircraft supply voltage — our 
biggest headache — necessitated 
our designing and tooling a 
new ratio-type movement from 
scratch! 

. . can we help you with yours? 
WRITE FOR AN APPOINTMENT WITH OUR MOBILE 
DISPLAY UNIT . . . AND SEE WHAT WE MEAN I 

die 
Bach- Simpson 

LIMITED 

1255 Brydges St., London 
r. 

For complete details check No. 16 on handy card, page 85 
ELECTRONICS AND COMMUNICATIONS, June, 1960 
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MODEL 999 
Dynamic Plate - Coidurtanie rube 

Tester. Versatile, Pa- table, Tests All 
Modern Tubes, Tests 5svort,„ Leak. 
age and Quality. Speciol Self-
Cleaning Lever Swi'clies 
Kit $69.95 
/Hired $99.95 

HIGH in accuracy 

HIGH in quality 
LOW ONLY IN PRICE 

MODEL MK-3 
Multi -Ronge Multimeter. 
20,000 Ohms, Volt, 
Molded Case, 
Unbreakable Meter 
Front. 

MODEL VMK-2 
Vacuum Tube Voltmeter. 6" 
Fuil View Meter, Input Irnped• 
once 10.5 Megacycles. Proven 
PrM"ted Circuit. 
Kit 144.95 

MODEL 94G-57 
Sweep Marker Generator Con. 
sinuous coverage from 3 to 
260 MC_ Complete with 4 5 MC 
crystal. Calibrated to 1°0 accu-
racy. Vernier dials 
Wired $139.95 

MODEL OSK-1 
5" Oscilloscope Kit 5 CRT., 
Push- Pull Horizontal and Verti• 
cal Amplifiers. 
Kit $59.95 
Wired $99.50 

Wired $39.9 

- • ,..-.,-, • . . ... - , - „ - . „. , . , .._ 

-  • into 1,3%,./U -• ' 

., 

• ' - •-- -- ---- ... -. , 

i 

- 

40 •41, ..,„ 
.14w 

MODEL 1001 
Multi-Range VOM 
Kit $39.50 
Wired $49.95 

t. ' 

1 • ''' • 

itte. 
ok • ._ - riïl 

«mum. 
II 

^ 

. 
• 

_ 
1 1  1 

MODEL VMK-1 
Vacuum Tube 
Voltmeter 

Kit $39.20 
Wired $53 95 

MODEL MK-2 
VOM Pocket Meter 

Wired 514.95 

MODEL MHG-4111 
Marker Generator 

Wired $87.95 

MODEL SWG-58 
Sweep Generator 
Wired $97.95 

MODEL TM-7 
Pocket Multimeter 
Wired $29.95 

es, 

le 0 0 
_ 

MODEL RFG-3 
Signal Generator 
Kit $29.95 
Wired $39.95 

MODEL RFG-2 
Signal Generator 
Kit $54.95 
Wired $67.85 

0 

MODEL LSG-10 
Signal Generator 
W.red $39.95 

. 

MODEL MI-60 
Pocket Meter 
Wired $24.95 

4.--,- , 
• - , di .1'0' •4, 
,±1.,-7•._• I' 

MODEL MK-1 
Multi- Range 
Multimeter 
Kit $39.50 
Wired $47.50 

- . a 

-.:---

MODEL PD-3 
Pocket Meter 
Wired $ 13.95 

...:.: ... 
... ' 4, 
rr y 

MODEL BJ-1 
Condenser Analyzer 

Wired $34.95 

• . 

MODEL SA-3 
AC Rodio Kit 
Kit $26.75 

v. -- , e 
_ 

MODEL .5B-2 
AC- DC Radio 

$19.95 Less Cabinet 

CIF 

tIt 

n 

Stark Electronic Sales Company 

Ajax, Ont. 

Please send me illustiated cotelogues. 

Name  

MODEL KE-S 
Audio Level lndicotor 

Wired $6.95 

Business Address 

Town or City Prov._ . 
MODEL KED 

Stereo Level Indicator 
Wired $ 12.95 

_ 

STARK ELECTRONIC INSTRUMENTS LIMITED 

AJAX, ONT. 

For complete details check No. 65 on handy card, page 85 
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Tung-Sol transistors handle four major jobs in 
Beckman/Berkeley peak accuracy frequency counter 

The Beckman/Berkeley Model 5310 
EPUT Meter makes frequency measure-
ments from 10 cps to 200 kc with an 
accuracy of up to 1 part in 106. In mili-
tary applications, such as missile check-
out, where operating time is brief but 
success "a must", the EPUT Meter "gets 
in and gets out" quickly with fire-away 
data. Where long-term service with mini-
mum downtime is a critical requirement, 
as in industrial monitoring processes, the 
equipment is also ideally suited. 

Naturally, this exacting combination of 
highest accuracy and greatest depend-
ability demands the most reliable com-
ponent performance. And that's precisely 
why Beckman/Berkeley chose Tung-Sol 
transistors to assume four of the unit's 
primary operations. Tung-Sol's 2N414 
high speed computer logic germanium 
transistors handle time division and fre-
quency counting. The tasks of conversion 

and current amplification for digital read-
out are assigned to Tung-Sel's 2N383 
medium power germanium transistors. 

Why don't you get the benefit of 
Tung-Sol's component know-how too? 
Whether it's tubes or semiconductors — 
and there's a premium Tung-Sol unit for 
virtually every military and industrial 
need — you'll be designing only the best 
components into your circuit. You'll be 
getting quality units that have made the 
name of Tung-Sol synonymous with the 
finest componentry. In Canada: Abbey 
Electronics, Elownsyiew, Ontario. 

Fer prompt and competent technical consulta-
tion on Tung-Sol components call the Tung-Sol 
-Commercial Engineering office nearest you. 
Atlanta, Ga.; Columbus, Ohio; Culver City," 
Calif.; Dallas, Texas; Denver, Colo.; Detroit, 
Mich.; Irvington, N. J.; Melrose Park, Ill.; 
Newark, N. J.; Philadelphia, Pa.; Seattle, Wash. 
Canada: Montreal, P. Q. 

2N 414 zri 383 

TUNG-SOL 



... and 200 miles away a telephone rings! 
Eight hours ago, an expanse of barren mountain-
ous country made communication impossible. 
Tonight, 60 telephone channels and teletype 
span the wilderness. 

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

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

helicopter. 
CANADIAN 

Westinghouse 

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

MICROSCATTER APPLICATIONS 

COMMERCIAL 
Fixed Station — 120 telephone 

channels 
—television and 

sound 
Transportable- 60 telephone 

channels 
—teletype 

MILITARY 
Wide Band — molar 

— data 
— 120 telephone 

chanaels 
Tactical and — 60 voice cl-annels 
Transportable— teletype 

—data 

FEATURES 

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

• Power-2 KW 
• Range- 100 to 200 miles 

6,0 A 745 
For complete details check No. 23 en handy card, page 85 
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For PROVED RELIAB LITY under 
all conditions.. consider COLLINS 

ThroughoJt the world.., in every extreme of 

climate and over every kind of terrain ... • — 

Coffins m ,crowave-carrier systems have proved 

and are proving their reliability where it counts 

— or the job. For information on how Collins 

may help you sol ve your own particular 

communications problem, contact Collins Radio 

Company of Canada, Ltd., 11 Bermondsey Rd., 

Torontro 16, 

Canada. COLLINS Cina o, 

MICROWAVE AND 
CARRIER 

COLLINS RADIO COMPANY • DALLAS. TEXAS CEDAR RAPIDS, IOWA • BUREANK, CALIFORNIA 



the industry's business 
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Sola-Basic Products 
opens new plant 
To keep abreast of Canadian in-

dustry's fast-growing demand for elec-
trical equipment, Sola-Basic Products 
Ltd. recently opened a one-half million 
dollar plant in Metropolitan /Toronto. 
The official opening was performed on 
May 19 by the Deputy Reeve of Eto-
bicoke Township, Murray H. Johnson. 

Situated on a four and one-half acre 
tract of land in Long Branch Industrial 
Park, Etobicoke Township, the 31,000 
square foot plant is considerably larger 
than the former location and allows 
for further expansion. The address of 
the new plant is 377 Evans Avenue, 
Toronto 18, Ontario. 

John R. McGovern, a graduate of 
McGill University and a Registered 
Professional Engineer, is vice-presi-
dent and general manager of Sola-
Basic Products Ltd. 

Dr. B. G. Ballard addresses 
[IA annual meeting 
The Electronic Industries Associa-

tion of Canada announces that the 
guest speaker at the association's 31st 
annual meeting to be held at Mont 
Tremblant Lodge, Mont Tremblant, 
P.Q., will be Dr. B. G. Ballard, Vice-
President ( Scientific) and Director 
(Radio and Electrical Engineering 
Division), National Research Council. 
Dr. Ballard will speak on " The 
National Research Council and the 
Electronics Industry". 

Dr. Ballard is scheduled to address 
the annual general meeting at 10:30 
a.m. on Friday, June 17. 

• : • 

41, 11,...eimere 

Tactical scatter communications equipment valued at more than one 
million dollars is shown above being shipped by Canadian Westing-
house to the U.S. Air Force. Mobile and light in weight, the system 
combines good voice channel quality with high reliability for varied 
tactical situations. 

Toronto Section IRE 
elects officers 
The Toronto Section of the Institute 

of Radio Engineers recently held its 
annual elections for the coming 
1960-61 season. The fallowing officers 
were fleeted: Chairman — K. Mac-
Kenzie; Vice - Chairman — G. T. 
Quigley; Secretary-Treasurer — W. H. 
Anderson. 
The final meeting of the season, a 

joint meeting with the Kitchener-
Waterloo Section, consisted of a tour 
of the McMaster Reactor. After the 
tour Dr. Fleming described the reactor 
in greater detail by means of slides 
and answered numerous questions 
from the floor. 

Department of Transport's training school for Air Traffic Controllers 
makes use of an ICAO-developed synthetic traffic control trainer which 
provides primary training in this field. Canada was the first country 
to adopt trainer which is now in use for first time. 

Canadian research 

exported to U.S. 

A Canadian survey company, 
Hunting Associates Ltd., To-
ronto, began delivery during 
May of a $100,000 "Stereomat" 
automatic mapping system to 
the Engineering Research and 
Development Laboratories of the 
U.S. Army Corps of Engineers, 
Fort Belvoir, Virginia. 

Export of this basic Canadian 
research is the culmination of 
four years' work by inventor 
Gilbert Hobrough of Hunting's 
research and development divi-
sion. 

Hunting has licensed the Ben-
son-Lehner Corporation of Los 
Angeles to manufacture and 
market the Stereomat systems 
throughout the world in ex-
change for royaity payments. 
The development of the system 
has been carried out entirely by 
Hunting with its own funds. The 
Canadian Government has the 
Stereomat under study and other 
governments have indicated con-

Ci  interest. The purpose 
of the system is the automation 
of the delicate and fatiguing 
task of establishing contours on 
photogrammetric maps made 
from aerial photography. 
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D. D. P. Contracts 
The following is a list of un 

classified electronic defense con 
tracts for $10,000 or over awarded 
to Canadian firms by the Depart-
ment of Defense Production dur-
ing the period March 16-31, 1960, 
effective during the year ending 
March 31, 1961. 
• Abbey Electronics Ltd., Downs-

view, Ont., tubes, $14,075. 
• Aircraft Appliances 8z Equip-

ment Ltd., Weston, Ont., aero-
nautical instrument repair, 
$47,000. 

• Aviation Electric Ltd., Mont-
real, Quebec, aircraft instru-
ments. $29,332; aeronautical 
instrument repairs, $4,060,000 

• Aviation Electric Pacific Ltd 
Vancouver, B.C., aircraft in-
strument repair, $185,000. 

• Bayly Engineering Ltd., Ajax. 
Ont., tubes, $12,620. 

• Beatty Bros. Ltd., Fergus, Ont., 
antenna towers $41,811. 

• Brunswick-Balke-Collender Co. 
of Canada Ltd., Toronto, Ont., 
repair of radomes, $50,000. 

• Canadian Applied Research 
Ltd., Toronto, Ont., instrument 
repairs, $1,781,647. 

• Canadian General Electric Co. 
Ltd., Toronto, Ont., aircraft 
instrument, $38,938. 

• Canadian Marconi Co., Mont-
real, Que., preproduction engi-
neering for doppler navigation 
equipment, $623,906; oscilla-
tor, $11,378; research contract. 
$120,217. 

• Canadian National Railway Co. 
Ottawa, Ont., rental of tele-
phone facilities, $24,374. 

• Canadian National Telegraphs. 
telephone plant maintenance, 
$14,663. 

Ill Carrier & MacFeeters Ltd., 
Scarborough, Ont., aeronauti 
cal instrument repairs, $19,160. 

• Computing Devices of Canada 
Ltd., Ottawa, Ont., instrument 
repairs, $230,000; telemetry 
and data reduction equipment 
spares, $10,000. 

• E.M.I.-Cossor Electronics Ltd., 
Dartmouth, N.S., simulators. 
$198,874. 

• Edo ( Canada) Ltd., Cornwall. 
Ont., sonar testing equipment. 
$46,054. 

• Garrett Manufacturing Corp. 
of Canada Ltd., Rexdale, Ont., 
aircraft instrument repairs, 
$10,000. 

Continued on page 73 

Among the many guests attending the recent official opening of RCA's Montreal 
laboratories were the Hon. C. D. Howe, shown above center. with John D. 
Houlding, president of RCA Victor Company, Ltd., second from right, observing 
an experiment in the semiconductor laboratory. 

Industry and Government leaders 

attend opening of RCA labs. 
A group of top government officials 

and leaders in science, industry an d 
education recently made a tour of in-
spection of the newly expanded re-
search laboratories and other facilities 
at RCA Victor Company, Ltd., where 
major research and development pro-
jects for both the military services and 
private industry are being carried out. 
Major points of interest in the tour 

were: The basic research laboratories, 
doubled in size in the last six months, 
where much exploration is under way 
in fields important to both current 
developments in the electronics field 
and future Space Age ventures. These 
laboratories now engage more physi-
cists in basic research than any other 
non-governmental laboratories in Can-
ada and are working on projects — 
some highly classified — of vital in-
terest to the defense agencies of both 
Canada and the United States. 

2. The newly opened RCA Victor 
Environmental Test Laboratory, which 
is now making available to both 
private industry and government agen-
cies facilities to test equipment, com-
ponents and materials — and even 
animals and men — in almost any 
conceivable environment including the 
conditions of outer space. This facility, 
one of three commercial laboratories 
of this type in Canada, is the only 
one that offers a complete "engineer-
ing package" service, from the basic 
measurement of environmental condi-
tions to the final engineering required 
in such conditions. 

3. The semiconductor and tube divi-
sion of the Montreal plant, where the 
basic research of the RCA Victor 
laboratories in solid state materials 
is being translated into advanced 
products and systems for industrial 
and military uses. 

Sensitive Research and 
Tinsley sign agreement 

Sensitive Research Instrument Cor-
poration of New Rochelle, N.Y., an-
nounces the signing of an international 
sales agreement with Tinsley Instru-
ments ( Canada) Ltd. Effective imme-
diately, all Tinsley equipment will be 
marketed in the United States and its 
possessions through Sensitive Re-
search and its authorized field repre-
sentatives as the "Commander" instru-
ment line. 

Tinsley Instruments ( Canada) Ltd. 
has a record of over 50 years in the 
business of producing primary stand-
ards such as DC potentiometers, volt 

ratio boxes, standard resistors, high 
sensitivity galvanometers and ampli-
fiers, and related equipment. They 
have exclusive manufacturing rights 
for several items originated and 
patented by the National Research 
Council in Ottawa, Ontario. 

Sellco's new address 
The Selco Exploration Company 

Limited recently announced that, 
effective May 2, 1960, its Airborne and 
Technical Services Division had moved 
from 79 Torbarrie Read to: 145 Bel-
field Road, Rexdale, Ontario. The tele-
phone number, CHerry 4-4491 remains 
unchanged. 

Continued on page 58 
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GEORGE M. FRASER LIMITED 
1554 Yonge Street, Toront, 7, Ont. 

WA. 4-9492 

on 

control switches 

TYPE JR 

For Every Control 
and Transfer Appli-
cation. The Type 18 
rotary switch is 
rated at 10 amperes, 
125 volts AC, or 5 
amperes, 125 volts 
DC. 

TYPE P 
Standard or Special Appli-
cations. The Type P rotary 
switch, a high speed snap 
action switch is rated at 10 
amperes, 125 volts AC or 
5 amperes, 125 volts DC. 
Also available in heavier 
designs for 30, 60, 100 or 
200 amperes at 600 volts 
AC or 250 volts DC. 

IN MONTREAL IN CALGARY 

W. Hobson & R. J. Showalter 
Associates 

1024 Notre Dame St. 815-25th Ave., N.W., 

Lachine, Que. Caloary, Alta. 

engineers' book-ease 

Experiments In Electronics by W. H. 
Evans. 

This manual provides the basis for 
laboratory exercises for introductory 
electronic courses. One hundred care-
fully planned experiments form the 
basis for this new volume. To insure 
wide scope and practicality, two experi-
ments are given on each subject. The 
book takes into account the problem 
of availability of equipment, and the 
choice of experiments is geared to 
easily obtained laboratory materials. 

Subjects covered include: Cathode-
Ray Oscillographs, Thermionic Emis-
sion and Space Charge, Q-Measure-
ments, Doubly Tuned Radio Frequency 
Amplifiers, Frequency Conversion, R-C 
Transients. 

The material in this manual assures 
complete understanding of terms and 
experiments. 

Prentice- Hall, Inc., 70 Fifth Avenue, 
New York 11, N.Y., contains 374 pages, 
hard cover bound, price $6.95. 

Circuit Theory of Linear Noisy Net-
works by Hermann A. Haus and 
Richard B. Adler. 

The great need for low-noise ampli-
fiers inspired Professors Haus and 
Adler of the Massachusetts Institute of 
Technology to look for a rational ap-
proach to the characterization of 
amplifier spot-noise performance. 

This study, based on a single hypo-
thesis concerning the essential func-
tion of an amplifier, leads to a char-
acterization that avoids pitfalls pre-
viously associated with the effect of 
feedback upon noise performance. 

Published jointly by The Technology 
Press of The Massachusetts Institute of 
Technology and John Wiley & Sons, 
Inc., 440 Fourth Avenue, New York 16, 
N.Y., contains 79 pages, hard cover 
bound, price $4.50. 

Fundamentals of Electronics by 
Matthew Mandl. 

This volume gives a valuable back-
ground of information to readers 
whose ultimate goal may be in such 
diverse fields as digital and analog 
computer systems, automation, radar, 
microwaves, television, radio, or who 
hope to play a role in such activities 
as ICBM tracking in the coming age 
of space. 

Completely reliable and informative, 
this timely book will not only interest 
educators, government specialists and 
professional engineers in the industry, 
but also offers essential help to those 

who hope to specialize in the many 
branches of electronic art. 

Prentice-Hall, Inc., 70 Fifth Avenue, 
New York 11, N.Y., contains 574 pages, 
hard cover bound, price $ 10.60. 

Programming Business Computers 
by Daniel D. McCracken, Harold Weiss 
and Tsai-Hwa Lee. 

This volume is directed to the reader 
who lacks an extensive background in 
mathematics but who is involved, or 
expects to be involved, in day-to-day 
application of electronic computers to 
business data processing problems. 

The book begins with a discussion 
of fundamental topics, such as: the 
nature of the data processing prob-
lem, the central concept of the file, 
flow and charting and the general 
characteristics of electronic comput-
ers. The authors then employ nume-
rous examples to explain all the 
standard techniques of coding. These 
examples are written in terms of a 
hypothetical computer called DATAC, 
which is a compilation of the features 
of many machines. 

The book concludes with a summary 
of the steps involved in establishing 
a computer application, and a critical 
examination of the accounting and 
auditing problems associated with elec-
tronic data processing. 

John Wiley & Sons, Inc., 440 Fourth 
Avenue, New York 16, N.Y., contains 
510 pages, hard cover bound, price 
$10.25. 

Automation and Computing by 
Andrew D. Booth, D.Sc., Ph.D. 

This clear and informed account of 
the structure of calculating machines 
and some aspects and implications of 
automation will be of vital interest 
to engineers, mathematicians and all 
those concerned with modern indus-
trial and economic developments. 

The author deals with the history 
of automation and of analog and 
digital calculation, the logical design 
of calculating machines and the appli-
cation of digital and analog techniques 
to automatic process control, machine 
tool control and assembly. He assesses 
the achievements of computing ma-
chines in various fields, including sport 
and translation: he shows that auto-
mation can play an increasingly impor-
tant part in office procedure and in 
strategic and economic planning. 

Brett-Macmillan Ltd., 132 Water St. 
South, Galt, Ontario, contains 158 
pages, hard cover bound, price $5.00. 

For complete details check No. 33 
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weather 
conditioned 

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

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

ANTENNAS 

ANTENNA SYSTEMS 

TRANSMISSION LINES 

"We have paid particular attention to antennas 
during extremely high wind conditions of gusts 
up to 40-60 m.p.h. It is very obvious that these 
radomes quite materially reduce the wind load-
ing on the parabolas — due to their shape factor." 
(Police Broadcast) 

For complete details check No. 7 on handy card 

ELECTRONICS AND COMMUNICATIONS. June, 1960 

Dia. Type Attenuation 
Feet No. G' 6 kmc. db 

10 R 10 

8 R8 

6 R6 

4 R4 

2 R2  

*In.luding antenna 

Dia. Type Attenuation 
Feet No. (5) 6 kmc. db 

12 HRIO 0.7 

HR8 07 

6 1486 07 

1-184 07 

2 HR2 0.7 

04 

0.4 

0.4 

0.4 

0.4 

SPECIFICATIONS 

STANDARD RADOMES 
VSWR 

Contribution 
6 kmc 

0.02 

0.02 

0.02 

0.02 

0 02 

HEATED RADOMES 
VSWR Thrust at* 

Contribution 33 psf. 
e 6 kmc. (Flats), lbs. 

0.02 

0.02 

0.02 

0.02 

0.02 75 

1,990 

1,270 

714 

320 

Thrust at* 
30 psf 

(Flats), lbs. 
1,990 

1,270 

714 

320 

75 

Power** 
Reqmts. 

3,400 watts 

2,400 watts 

1,200 watts 

550 watts 

150 watts 

*ncluding antenna 

**Power requirements for HRIO and HR8 are 3 wire single phase 60 cycle 
220 volts. 

Rower requirements for HR6, HR4 and HR2 ore single phase 60 cycle 115 v. 

el For further details on ANDREW Microwave Antennas, 
Radomes, Wave Guides write for new Andrew Catalog CM. 

ANTENNA 

CORPORATION LTD. 

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

"We have had up to four inches 
of ice on the radome with prac-
tically no reduction of antenna 
effectiveness. During high winds, 
radome reduces pressure on the 
dish. (AM-TV Station) 

"Our field forces report that the radomes pro-
duce a signal loss of less than 1 db per antenna. 
Several radomes were removed and antennas 
inspected following a heavy snowstorm and 
no snow or ice was found in the antennas." 
(Gas Pipeline Company) 

, page 85 
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Your guide to 

BENDIX SEMICONDUCTORS 

MAXIMUM RATINGS AND TYPICAL OPERATION OF 8ENDIX* GERMANIUM PNP TRANSISTORS 

TYPE 
NUMBER 

PRIMARY APPLICATIONS MAXIMUM RATINGS TYPICAL OPERATION 

CASE 
TYPE 

Current Gain 

Audfo Pushll- Srotch 
P 
srZir, , 

' 

Collector 
Voltage 
Vue fa) 

Collector 
Current 

lc 

"Itete 
Om ,- 
patron 

Pc 

Thermal 
Resrstance 

Juno- 
troc 
Temp 

Tj 

hFE 
— 

lc 
Ade 

High Power Transistors 

25176 X 40 Vcb 3 Adc 25 W — 90°C 45 (c) 0.5 TO-3 (P) 

2N234A X 30 3 25 2° C/W 90°C 25 (c) 0.5 TO-3 (B) 

2N235A, B X 40 3 25 2 90 40, 60 (e) 0.5 TO-3 (P) 

2N236A, B X X 40 3 25 2 95 40, 60 (c) 0.75 TO-3 (B) 

2N242 X 45 Vcb 2 25 3 100 — — TO-3 (P) 

2N255 X X 15 Vcb 3 25 3 85 40 0.5 TO-3 (P) 

2N256 X X 30 Vcb 3 25 3 85 40 0.5 TO-3 (P) 

2N285A X X 40 3 25 2 65 150 (c) 0.5 TO-3 (P) 

2N307, A X 35 Vcb 1, 2 10, 17 5, 3 75 80 0.2 TO-3 (P) 

2N399 X X 40 3 25 2 60 40 (c) 0.75 TO-3 (P) 

2N401 X X 40 3 25 2 90 40 (c) 0.5 TO-3 (P) 

2N418 X X 80 5 25 2 100 50 4.0 TO-3 (P) 

2N420, A X X 40, 70 5 25 2 100 50 4.0 TO-3 (P) 

2N637, A. B X X X 40, 70, 80 5 25 2 100 45 3.0 TO-3 (P) 

211638, A, B X X X 40, 70, 80 5 25 2 100 30 3.0 TO-3 (P) 

211639, A, B X X X 40, 70, 80 5 25 2 100 23 3.0 TO-3 (P) 

211677, A, B, C X X X 30, 40, 70, 80 25 (b) 50 1.5 100 40 10.0 TO-3 (P) 
25 (b) 50 1.5 100 

' 
75 10.0 TO-3 (P) 211678, A. B. C X X X 30, 40, 70,80 

2111031, A. B, C X X X 30, 40, 70, 80 25 (b) 50 1.5 100 40 10.0 TO-3 (L) 

2111032, A, B, C X X X 30, 40, 70, 80 25 (b) 50 1.5 100 75 10.0 TO-3 (L) 

2111073. A, 8 (d) X X 40, 80, 120 10 35 2.0 100 40 5.0 TO-3 (L) 

2111136, A, 8 X X X 40, 70, 80 6 37 2.0 100 75 3.0 TO-3 (P) 

2111137, A, B X X X 40, 70, 80 6 37 2.0 100 115 3.0 TO-3 (P) 

2111138, A, B X X X 40, 70, 80 6 37 2.0 103 150 3.0 TO-3 (P) 

B-177 X X 30 3 25 2.2 90 150 (c) 0.5 TO-3 (P) 

B- 178 X 30 3 25 2.2 60 44) (c) 0.5 TO-3 (P) 

B- 179 X 40 3 25 2.2 90 25 (C) 0.5 TO-3 (P) 

B-1017 X 20 3 25 2 85 25 (e) 0.5 TO-3 (P) 

Medium Power Trani sssss 

2N1008, A, $ ix xx 20, 40, 60 300mA 400mW 0.15°C/mW 85 1 95 (c) 10mA 1 TO-9 

2141176, A, B I X X 1 15.40, 60 300mA 300mW 0.20°C/mW 85 70 (c) 10mA TO-9 

Military Types 

211297A X X X 50 5 35W 2.0 95 70 0.5 TO-3 (P) 

211331 X X 30 Vcb 200mA 200mW 0.15°C/mW 85 50 (e) 1.0mA TO-9 

2N1011 X X X 70 5 35W 2.0 95 55 3.0 TO-3 (P) 

70 15 45W 1.5 95 35 10.0 TO-3 (1) 2111120 X X X 

(al Vea except where noted [ prevalent \la's are 20-50% higher. (b) Peak collector current (C) We, AC current pin. 
fdl Diffused—Alloy—Power DAP transIsfor. 

MAXIMUM RATINGS OF BENDIX* SILICON RECTIFIERS 

Commercial Types 

Type 
Number 

lo 
Adc 

PRY 
Vdc 

Llb 
44150°C 

Coo 
Typo 

1111612 5 50 1 mAdc DO-4 

5 100 1 mAdc DO-4 1111613 
1 mAdc DO-4 5 200 1111614 
1 mAdc DO-4 5 400 1111615 
1 mAdc DO-4 600 5 1111616 

Military Types 

Type 
Number MIL E. 

lo 
EglI50`C 

PRY 
Vdc 

Llb 
@25°C Epp 

Lib 
@150°C 

Case 
Type 

151614 1/1240 5 Adc 200 50 µAdc 140 750 µAdc DO-4 

400 50 µAdc 280 750 µAdc DO-4 151615 1/1241 5 Adc 
600 50 blAdc 420 750 µAdc DO-4 151616 1/1242 5 Ado 

*Trademark 

FOR FURTHER INFORMATION WRITE 
CDC 6004 

COMPUTING DEVICES OF CANADA LIMITED 
P.O. BOX 508 • OTTAWA • CANADA 
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GENERAL CHARACTERISTICS EIMAC 26.5 VOLT CERAMIC TUBES 

EITEL—McCULLOUGH, INC. 

San Carlos, California 

CANADIAN REPRESENTATIVE: 

R. D. B. SHEPPARD 
2036 Prince Charles cac, Ottawa 

EIMAC 

CERAMIC TUBES 

DESIGNED 

FOR SPACE 

WITH RUGGED 

NEW 26.5 VOLT 

HEATERS 

Three extremely sturdy Eimac mamic tetrodes have been 

specially designed for missile telemetry and airborne 

military communication systems—with rugged new 

26.5 volt heaters. 

In actual missile systems and current key projects, 

these tubes have passed severe tests with flying colors. 

And have dramatically proved that they can take it! 

For your space age needs, investigate the many advantages 

of these pioneering Eimac tubes: the X578G, X578H 

and X578J. Write for complete information. 

Tube 

cimac use 

With Similar 

Characteristics Length Diameter 

rrequency 

for Max. 

Ratings 

Max. 

Plate-Diss. 

Rating 

Heater 

Voltage 

X578G 4CX300A 1.6-,- 500 mc 300 watts 26.5 

X578H 4CX125C 1.25" 

0.()" 

500 mc 125 watts 2r, .--, 

X578J 4CN15A 500 mc 15* watts 26.5 

6003 •A nominal rating. May be increased b emplm ing u suitable heat sink or liquid immersion. 

For complete details check No. 31 on handy card, page 85 
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FOR 
COMMUNICATION 

INSTRUMENTATION 

HEWLETT-PACKARD 
Model 302A 
-- presenting improveil 
design in wave analyzers, 
featuring low power con-
sumption in the order 
of 3 watts), provision for 
battery opera-
tion ( 18 to 28 • 
volts) as well 
as ac line 
power, and 
elimination of 
warmup time. 

SIERRA Model 125A 
a compact V.T.M., 3 to 600 KC with 

narrow and wide selectivity settings 
ptus a flat voltmeter position. Its 
measure-
ment range 
'tunable 
mode) is 
— 90 dbm to 
+ 32 dbm; 
flat mode, 
— 30 dbm to 

32 dbm. 

6 

e 
GERTSCH Model FM-7 
-- a portable VHF Frequency meter with 
minimum accuracy of .0002% ( direct read-
ing) or .0001% ( with correction curve) over 
frequency range of 20 to 1000 Mcs. May 
be used as a signal generator. Combined 
with the DM-3 and RFA-1, provides a 
complete communications servicing 
package. 

• SIERRA Model 201B 
-- a new FM signal generator, 
1300 to 2500 MC in one band, 
designed for telemetry and data 
transmission applications in the 
1.3 to 2.5 KMC range. Features a 
1% deviation linearity; utilizes 
signals having modulation band-
widths up to 500 KC. 

• 
HEWLETT-PACKARD 
Model 524D 
— a Precision Electronic 
Counter with bright number 
readout, stability -- 3 parts 
in 10 short - term, covers 
frequencies 10 cps to 220 MC, 
measures time interval 1 
sec tri 100 days, measures 

period 0 cps to 10 KC, resolu-
tion 0.1 microseconds. 

• HEWLETT-PACKARD Model 185A 
-- this oscilloscope features easy viewing, 
rise time less than 0.7 millimicroseconds, 
full 10 cm vertical display, built-in amplitude 
and time calibrators, sweep magnifier, high 
impedance probes, X-Y recorder output, 
sweep delay and beam finder. 

SIERRA Model 210A 
— a UHF power amplifier, 7125 and 
7750 mc, two kilowatt broad band ampli-
fier with power gain of over 40 db, 
requires only 100 milliwatts of r-f drive. 

Seven VA 856 klystrons are 
available for full coverage 
of the 625 - mc span, the 
cavities of each tunable over 
a 100-mc range. 

• 

HEWLETT-PACKARD 
Model 606A 

a new signal generator 
covering the H.F. spectrum 
(including 30 and 60 MC 
radar IF bands). Output is 
constant within 1 db over 
the full frequency range, and 
is adjustable from 4-20 dbm 
(3 volts rms) to —110 dbm 
(0.1 . v rms). Can be provided 

with a 10:1 
voltage 

divider and 
dummy 
antenna 
lowering 
minimum 
output to 
0.01 v. 

• 

• T.I.C. Model 1105 
— Video Sweep Generator 
has high output, low 
harmonic distortion for 
observation of frequency 
versus amplitude charac-
teristics of wide band 
circuitry. RF output adjust-
able from 1 millivolt to 
2.0 volts peak- to-peak into 
a 75 ohm load from a 75 
ohm source. 

•e•e111. 

*ire» 
î 
Kim 

V1111% 
•eFe• 

ATLAS INSTRUMENT CORPORATION LTD. 
50 Wingold Avenue, Toronto 19, Canada 

BRANCHES IN: MONTREAL • OTTAWA • VANCOUVER 

For complete details check No. 11 on handy card, page 85 
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1%000 DIFFERENT 

WIRES ANO CABLES .. and more being added every week! 

BUILDING WIRES ano CABLES 
ilameseal—Types TW 8. TWU 
Flexible Armoured Cable—Types AC & A 
Chilex Cable—Types NMEI-3 & NMW-:0 
Rubber Braided—Type RH-RW 
Rubber Neoprene Cables 
Service Entrince Cables 

BARE CONDUCTORS—LINE WIRE 
Electrolytic Copper Red 
Solid & Stranded Copper Conduto's 
Aluminum 8. ACSR 
Brass & Bronze Wire 
Gopperweld Wire & Cable 
Trolley Wire 
Furnace Cables 
Soaking Pit Cable 
Polyethylene 8. Neoprene Line Wire 
Weatherproof Line Wire 

CONTROL CABLES 
Traffic Signal Control 
Railway Control 
Eevator Cable 
Thermostat Control 
Organ Cable 
PVC & Polye:hylene Control 
Rubber Neoprene Cable 

MAGNET WIRES 
Round, Square. Rectangular 

CL Enamel, Formel 
Paper, Cat= 
Polyester, Nylon 
Polyurethane 

FLEXIBLE WIRES. CABLES and CORDS 
Annunciate 
Aircr.ift Ca4Ie 
Fixture Wires 
Flexible Cords 
Railway Cables 
Military Wire 
Neon Sign Cable 
Oil Elul« Cable 
Office Wire 
Portenle Ccrds—SV, Si, S, SJO, SO 
Portable Cables—SW, SWO, W, G, SH 
Motor Lead Cables 
Weldinp Cable 

MISCELLANEOUS 
TV Camera Cables 
Cable Terminations 
Junction Ilexes 
Potheeas 
Splicing Materials 

COMMUNICATIONS WIRES and CABLES 
Alpeth Cables 
Stalpeth Cables 
Radio & Coaxial Cables 
Fire Alarm & Signal Cables 
Interphone Cables 
Paper Lead Telephone Cables 
Philplex Switchbaard Cables 
Telephone Wires & Cables 
Telegraphic Cables 
Terminating Cables 

ROCKBESTOS CABLES 
Boiler Room Wires 
Fixture Wire—Type AF 
Power—Types Al, A2 & Al 
Range & Stove Wires 
Switchboard—Types AlB,A19 
Appliance Lead Wires 
Special High Temperature Wires 
Soil Heating Cable 

Phillips Electrical Company 
Limited. Head office— Brockville, 
Ontario. Branches— Halifax, 
Montreal, Ottawa, T.,ronto, 
Hamilton, Winnipeg, Edmonton, 
Vancouver. 

POWER CABLES 
Armoured—DSTA, SWA 
Neoprene. PVC and Polyethylene Protected 
Rubber Neoprene Cables 
Paper Lead Cables 
Varnish Cambric Insulated 
Marile Cables 
Mining Cables 
Submarine Cables 
Lead Sheathed Cables 
High Voltage Cables- 69KV and Higher 

h ips 

ctrical 
él-) 0 /II p any 

116. 

WIRES CABLES 6004 
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MICRO SWITCH Precision Switches 

LIGHTED PUSHBUTTON SWITCHES MICRO SWITCH manu-
factures a complete line of lighted pushbutton switches 
that saves wiring, cuts panel space. Available in momentary, 

maintained, alternate- action and magnetically held versions. 
Up to 4-pole double-throw circuitry and a choice of button 
sizes. shapes and colors. Write for Catalog 67. 

ONE COMPLETE SWITCH SOURCE 
when you must be sure of Precision and Reliability 

11,  SUBMINIATURE TOGGLE— Perfect combination of high capacity and small 
size. Part of a complete line of toggles. including hermetically sealed 
models, multiple unit toggle assemblies and virtually any type of circuit 
arrangement you may need. Write for Catalog 73. 

-.L 

  "SM" SERIES—Small size, light weight and high electrical capacity. May 
be assembled into auxiliary actuator brackets. gang-mounted or used in 
pushbutton assemblies and rotary selectors. Precise operation and long 
life. Aso available sealed in metal housings. Write for Catalog 63. 

  SUBMINIATURE MERCURY SWITCH—Ideal for locations .:here a minimum 
opt.rating energy k a\ailable. MICRO svcrral ma:un'actures over 1.000 

different types of mercury switches, including encl:)sed models sealed in 
a resilient material with a protective case to guard againsi shock and vibra-

don. Write for Catalog 90. 

  SEALED SUBMINIATURE--SE- switches are available in 3 different circuit 
designs, with cm irontnent-free seal, corrosion-resistant aluminum hous-

to • ing. A smaller -XE" version now available is the smallest and lightest 

en\ iron ment-free switch available. Write for catalog 78. 

  SUB-SUBMINIATURE SWITCHES—Smallest single- pole double- throw, 
snap-action s\\ itches available, yet have ample electrical capacity and will 
give long, precise service. Write for Catalog 63. 

For further information on these switches or for expert advice on any switching 
problem, call your nearest Honeywell office or write Honeywell Controls Limited, 
Precision Components Division, Toronto 17, Ontario. 

H 
O,iv s E IL 

Honeywell 
MICRO SWITCH Precision Switches 
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Custom engineering by Stromberg-Carlson 

7 e\ 
eè, 

a) 

How engineered flexibility meets 

your specific communication 

needs with standardized components 

"Custom engineering" by Stromberg-Carlson means a communication system that is 
ideally suited to your specific application— without the maintenance and service prob-
lems that can accompany custom-made equipment. 

Each Stroirnberg-Carlson system is composed of standardized components—the 
basic building blocks— and is fashioned by customized application engineering to 
meet the requirements of your plant. This arrangement assures the greatest possible 
flexibility at the lowest possible cost. 

What's more, you get the reliability, minimum maintenance and minimum service 
requirement inherent .n using provec, standard components. And you have a built-in 
guarantee against obsolescence, because your system can be expanded or adapted 
to meet changing conditions— still with standard Stromberg-Carlson components. 

The Stromberg-Car:son distributor, an expert Communications Consultant, will be 
happy to discuss with you the specific needs of your plant and help you decide how 
a communication system by Stromberg-Carlson can best meet them. Find him in the 
Yellow Pages under " Public Address & Sound Equipment," or write to Special Products 
DIVISION, HACKBUSCH ELECTRONICS LTD., 23 PRIMROSE AVE., TORONTO 4, ONTARIO 

Exclusive Canadian Representatives 

HACKBUSCH ELECTRONICS LIMITED 

SI-ROMBERG-CARLSON 

A DIVISION OF GENERAL DYNAMICS CORPORATION 

For complete details check No. 38 on handy card, page 85 

ELECTRONICS AND COMMUNICATIONS. June, 1960 

Illustrated is a typical 
SS- 800 "custom-engi-
neered" paging or 
background music sys-
tem, one of many pos-
sible customized ar-
rangements of stand• 
ard Stromberg-Carlson 
components. 

A Dial- X.'', private tel-
ephone intercom sys-
tem can either be "tied 
in" to the paging sys-
tem or used independ-
ently. 

Perhaps the needs of 
your plant can best be 
met by a Pagemaster8 
selective radio-paging 
system. 

"Key - municator" 
loudspeaking intercom 
system is still another 
aid to more efficient 
operation. 

21 



industry personnel 

C. A. Pollock 

C. A. Pollock elected 
CMA Ontario chairman 

Carl A. Pollock, president of Domin-
ion Electrohorne Industries Limited, 
of Kitchener, Ontario, was recently 
elected chairman of the Ontario divi-
sion of the Canadian Manufacturers' 
Association, when manufacturers from 
all over Ontario met at Hamilton for 
the division's 41st annual meeting. 
Mr. Pollock succeeds Donald M. Chis-
hold, vice - president and managing 
director of Norton Company of Can-
ada, Limited, Hamilton. 

Al Hoffman sets up 
hi-fi business 

Al Hoffman, who for many years 
headed the advertising and sales pro-
motion department of Atlas Radio 
Corporation Ltd.. Toronto, has re-
signed from that company to set up 
his own high fidelity business. The 
new firm, which will be known as 
Majestic Sound Company, will special-
ize in tape recorders and components. 
Sound room and offices are tempo-
rarily located at 552 Cranbrooke Ave., 
Toronto 12, Ontario. 

Represents Cambion 
in Western Canada 
Cambridge Thermionic Corporation 

of Cambridge, Massachusetts, has re-
cently announced the appointment of 
William G. Nowlin as one of its 
regional sales managers. 

Mr. Nowlin will cover Cambion sales 
in Western Canada as well as areas 
in the United States. 

A. Hoffman 

W. G. Nowlin 

V. H. Young 

R. J. Duncliffe 

G. N. Brearley 

H. J. 

Atlas Radio appoints 
advertising manager 

Atlas Radio Corporation Limited 
announces the appointment of Harold 
J. Cotton as manager of advertising 
and sales promotion. He succeeds A. 
Hoffman who has resigned his post to 
set up his own business. 

Mr. Cotton has been associated with 
the Canadian electronics industry 
since 1954, starting in the servicing 
field. For the past five years he has 
been employed in the technical publi-
cations branch of the industry. 

Glendon Instrument 
appointments 
The Glendon Instrument Co. Ltd. 

of 46 Crockford Blvd., Scarborough, 
Ontario, has announced the appoint-
ment of Peter G. Landolt as sales engi-
neer. Mr. Landolt is a graduate in 
electrical engineering from McGill 
University and served with the RCAF 
as navigator and observer. 
Concurrent with the above an-

nouncement the election of Stan Rybb 
to the board of directors and his 
appointment as treasurer of the com-
pany were made known. 

P. G. Landolt 

S. A. Rybb 

Cotton J. E. MacArthur 

Canadian Admiral Corp. 
appointments 

Stuart D. Brownlee, president, Cana-
dian Admiral Corporation, Ltd., Port 
Credit, Ontario, recently announced 
two new appointments for the com-

pany's National Service Division. 

R. J. "Bob" Duncliffe has been 
appointed general manager of the 
Service Division and G. N. "Nick" 
Brearley has been appointed manager 
of National Service Parts & Acces-
sories. 

Mr. Duncliffe has been with the 
company since 1948, beginning as a 
technical inspector. He was formerly 
service manager with the Toronto 
sales branch of Canadian Admiral, 
and more recently was field repre-
sentative for the Service Division. 

Mr. Brearley has been with Admiral 
since 1951 and has served as service 
manager at the Toronto branch and 

field engineer. Before joining Cana-

dian Admiral he was service manager 

with an Admiral distributor and pre-

viously instructed in electronics at the 

Rehabilitation Center (now Ryerson 

Institute). 
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Officers named for 
Radio Condenser Co. 

Russel E. Cramer, Jr. has been 
elected president of the Radio Con-
denser Company, Ltd., of Toronto, 
Canada, a wholly-owned subsidiary of 
Radio Condenser Company, Camden, 
New Jersey. He succeeds Russell E. 
Cramer, Sr. who continues as a 
director. 
At the same time, the board of 

directors of the Canadian company 
elected Clarence M. Murdock vice-
president. Mr. Murdock who is widely 
known in Canadian electronic circles, 
joined the firm in 1950 as chief engi-
neer and assistant manager. He be-
came general manager in 1957 and 
has scored a record of steady growth 
with 1959 having been the best year 
in the company's history. 
William W. Paul continues as secre-

tary-treasurer of the Canadian com-
pany. Headquarters are at 6 Bermond-
sey Road, Toronto 13, Ontario. 

RCA Victor 
appointment 

R. II. Newton, vice-president and 
general manager, Service Division, 
RCA Victor Company, Ltd., has an-
nounced the appointment of V. H. 
Young as manager, Technical Prod-
ucts Service, effective May 1. 

Mr. Young has been with the Ser-
vice Division of RCA Victor since 
1946. Initially he worked as sales 
engineer in the Engineering Products 
Division; in 1952 he was appointed 
manager of the Commercial Service 
Section of the new Technical Products 
Service Division. 

In his new position, Mr. Young will 
maintain control of industrial service, 
and will also be in charge of service 
for government contracts. 

CNT appoints wire 
services supervisor 
The appointment of Joseph C. 

O'Leary as supervisor of wire services, 
Canadian National Telegraphs, is an-
nounced by J. S. Ford, chief engineer. 
Mr. O'Leary joined the CNR's com-

munications arm in 1927 as an oper-
ator in the testing and regulating 
department. Between 1936 and 1946 
he served in various capacities rang-
ing from morse operator to repeater 
station attendant in such places as 
Toronto, Kingston and Nakina. In 
1946 he was appointed despatcher in 
the office of chief of traffic, Toronto. 
Three years later he was made des-
patcher in CNT's engineering depart-
ment, the position he held at the time 
of his present appointment. 

Transitron opens 
Toronto office 

Transitron Electronic Corporation of 
Wakefield, Mass., has announced the 
opening of a Canadian office in To-
ronto, Ontario. Field engineering rep-
resentative is Jay E. MacArthur. The 
new office will represent Transitron 
in eastern Canada, including Toronto 
and Montreal. 
A native of Toronto, Mr. MacArthur 

is a graduate of Ryerson Institute of 
Technology and formerly was asso-
ciated with Sonograph Engineering & 
Manufacturing Company of Toronto. 
One of three largest producers of 

semiconductors, Transitron manufac-
tures transistors, diodes and rectifiers 
for industrial, commercial and mili-
tary use. 

Mr. MacArthur's office is located 
at 1229 The Queensway, Toronto. Tele-
phone number: CLifford 9-5461. 

Thermoelectric devices 
produced in Canada 
Roman Post, president of Nucleonic 

Electric Equipment and Development 

Company, recently announced the 
formation of a new subsidiary of the 
company, Needco Cooling Semicon-
ductors Ltd. 
Needco Cooling Semiconductors Ltd. 

will be the first company in Canada 
to be engaged in the mass production 
of thermoelectric material and devices 
for defense, scientific and industrial 
purposes. 

Mr. Post also announced the ap-
pointment of S. R. Mester, P.Eng., as 
sales manager for Needco Cooling 
Semiconductors Ltd. 
The new company is located at 5701 

Cote St. Paul Road, Montreal, Que., 
which is also the headquarters of the 
parent company. 

GE executive elected 
president of [ IA 

L. Berkley Davis, vice-president and 
general manager of the General Elec-
tric Company's Electronic Compo-
nents Division, at Owensboro, Ky., was 
recently elected president of the Elec-
tronic Industries Association. He suc-
ceeds David R. Hull, a vice-president 
of the Raytheon Co., of Waltham, Mass. 

CEWA annual meeting and convention 
The fifth annual meeting and 

national convention of the Canadian 
Electronic Wholesalers' Association 
was held April 25, 26 and 27, 1960, 
in the Queen Elizabeth Hotel, Mont-
real. Attendance of members from 
Eastern and Western Canada was the 
largest of any previous annual meet-
ing. 

O. L. Bell, of the Big "A" Com-
pany Limited, Belleville, Ont., CEWA 
president, was convention chairman, 
assisted by Leo Rosenberg, chairman 
of the board and other national direc-
tors. 

Officers elected at the convention 
for the forthcoming year included O. 

L. Bell, chairman of the board; Arnot 
M. Clark, president; A. G. Johnson, 
vice-president. John T. Rochford of 
25 Taylor Drive, Toronto 6, Ontario, 
is national secretary-treasurer. 

Prior to the opening of the national 
convention, both the Eastern and West-
ern Divisions held divisional meetings. 
Both the national and divisional meet-
ings closed with a marked feeling of 
optimism on the part of CEWA mem-
bers as to the future growth and de-
velopment of the Canadian electronics 
industry and the strengthening of the 
bonds which unite the electronics dis-
tributor to the other branches of the 
industry. 

The newly elected board of directors of the Canadian Electronic Wholesalers' 
Association are shown above. Left to right: O. L. Bell, chairman of the board; 
Al. Manis, Al. G. Johnson, vice-presidents; Ar-not M. Clark, president; Fred 
Fucile; Ralph Bryanton, Leo Rosenberg, chairman emeritus, and John T. 
Rochford, secretary-treasurer. (Guy Packford was absent when this picture 
was taken.) 
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• 

USE THIS M EQUIPMENT 

... but pay only for the time you use it. 

Companies, institutions, governments . . . anyone with accounting or statistical work 
to be done, can use IBM Data Processing Machines, (including the IBM 650, 704 and 

705 Electronic Data Processing Machines) at the IBM Service Bureau on an hourly or 

fob basis, paying only for the work they want done. 

Through the Bureau the benefits of the most advanced data processing procedures in 

the world are secured without any capital outlay and without special employee training. 

The flexibility of our facilities is evidenced by the wide range of jobs which can be 

efficiently handled . . . from jobs of only one operation to those involving many 
thousands of transactions and many hours of machine processing. 

Your payroll accounting, invoicing, inventories, sales 
analyses, cost records, etc. can be processed with speed, 
accuracy and efficiency at the IBM Service Bureau. 
Upon request, an IBM representative will discuss 
your requirements with you confidentially. 

IBM 
SERVICE BUREAU 

DON MIILLS ROAD, TORONTO 6, ONTARIO, Hickory 4-2 511 

Branches in principal cities. 

For complete details check No. 44 on handy card, pagc 85 
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PUZZLE • • 
FIND THE POWER BREAK 

"WE'LL BET YOU DIDN'T FIND IT!"-

.. and you won't/* 

THE GRAPH reproduced on this page shows an actual 
voltage record during a power interruption from normal 
source — and protected by the new lightweight 10 KW 
U.S. Motors DIESEL "Micro Power" no-break generator. 

WHAT IS MICRO POWER? . . . Micro Power is a 
stand-by or auxiliary power plant for use with equipment 
that cannot tolerate even a momentary interruption of 
electrical power. Micro Power provides a constant source of 
electrical power, despite voltage fluctuations and power 
failures from prime source, and maintains voltage and 
frequency output at useable values. 

Unlike existing equipment, Micro Power is lightweight 
and compact in design, weighs only 2,300 lbs., and is just 
801/2  ins, in length — a definite advantage in simplifying 
installation on hilltops and other difficult locations where 
space and weight present a problem. 

Micro Power is available with the following engine 
power options: DIESEL, GASOLINE, NATURAL GAS, 
and PROPANE, and a full range of electrical ratings. Write 
for detailed information and specifications. 

There are over 50 Micro Power units in use by 
communication companies in Canada. 

The power break occurred at 3rd line past 6 AM point. 

LIMITED 

60 Northiine Rood, Box 160, Toronto ' 6, Ontario. 

AP 902 

MANUFACTURED IN CANADA BY: U.S. MOTORS OF CANADA 
For complete details check No. 12 on handy card, page 85 
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?E'el 
Do e' --0 

FIRST 
FROM 

BLUE PRINT 
TO 

BLUE SKY 

One source for your 

Mil-capacitors for 

all airborne electronic 

equipment and 

missile applications. 

For details and expert 

technical assistance 

on all Mil type 

capacitors write or 

wire: 

AEROVOX 
CANADA LIMITED 

Hamilton, Ontario 

e: 
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EIA report 
by R. T. O'Brien 

Color TV 
The EIA has forwarded to the Board of Broadcast Governors a 

supplement to the brief which was reported in the April issue of 
Electronics and Communications. The supplement outlines the expendi-
ture that would be necessary to convert present monochrome telecasting 
facilities to color transmission. It is hoped that if the restrictive 
nature of the present licenses could be altered the introduction of color 
telecasting could give the whole Canadian electronic industry a refresh-
ing shot in the arm. Although the expenditure for Canada's 62 stations 
would be relatively small the industry stands ready to begin production 
for a very lucrative market for color home receiving sets. 

Director of Engineering Asks for Plan on Spectrum Space 
Speaking at a recent meeting of the EIA Board of Directors the 

Director of Engineering, Ralph A. Hackbusch, made a strong recom-
mendation that EIA set up a committee on international frequency 
allocations to formulate a long range plan on spectrum space. He 
suggested that, if Canadian manufacturers are to share in the world 
market for telecommunications equipment, production planners should 
be more informed on the international radio spectrum allocations 
controlled by the ITU and its associated agencies. He said that it 
was significant that the Canadian electronics industry has not come 
forward with any specific recommendations as to any blocks of 
frequencies we require for long range use. In making his plea for 
an EIA planning committee Mr. Hackbusch said that the ITU had 
indicated that the solutions to radio spectrum allocations were in the 
hands of the IRE and the industry and he emphasized that industry 
must participate to a larger degree in the field of technical assistance. 

Important New EIA Standards 
An important new EIA Standard, entitled "Power Output Ratings 

of Packaged Audio Equipment for Home Use", has been issued effective 
February 1960. This Standard, RS-234, outlines test frequencies for 
power outputs and establishes the method of measurement and test 
conditions. Two other Standards have been issued effective March 
and April 1960, respectively: RS-235 "Color Code for Travelling Wave 
Tube Wired Leads" and RS-236 "Color Coding Semi-Conductor Devices 
(Diodes and Rectifiers)". 

New EIA Memberships 
Two new EIA memberships have been approved. CLAIRTONE 

SOUND CORPORATION, Weston, Ontario, manufacturers of stereo 
high-fidelity and AM/FM combinations, have been admitted to limited 
product membership in the Receiver Division while CAPACITORS 
OF CANADA LIMITED, Scarborough, Ontario, manufacturers of paper 
tubular and mylar tubular capacitors, joins the Components Division. 

FLEETWOOD CORPORATION is the new name of Electrical 
Products Manufacturing Company, Mount Royal, Quebec. The change 
of name is by supplementary letters patent dated 11th February 1960. 

EIA Cooperates in Sponsoring Radio Week 
The Electronic Industries Association co-operated with the Cana-

dian Association of Broadcasters in the promotion of Canadian Radio 
Week — May 1 to May 7, 1960. Radio manufacturers again donated 
prize mantel radios for contests run by radio stations while dealers and 
the public were urged to "BUY A CANADIAN RADIO — KEEP 
CANADIANS WORKING". 

Aid to Vocational Guidance Counsellors 
The Industrial Relations Committee of the EIA is meeting this 

month to consider proposed revisions and move towards finalizing a 
reprint of the EIA Booklet "Your Future in Electronics". The original 
booklet, published in 1957, has become one of the most requested 
items on the list of EIA publications since being distributed to 
vocational guidance departments in schools right across Canada. 

'',:ummumminemememegmemmememonsememeeneemamme>..mgekg 
For complete details check No. 2 
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Ça 

LEADS THE WORLD 

IN ELECTRONICS 

1 kW V.H.F. Transmitter 

The Pye PTC 3600 kW V.H.F. 
Transmitter is a medium power 
communications equipment. It is 
very suitable for long range en-
route ground-to-air operation 
and also for airport ground-to-air 
control, teleprinter and V.F. 
point-to-point links. Compre-
hensive metering facilities are 
included. 

Brief Specification 

Service A3 Radiotelephony- Amplitude modulation. 

Frequency Range 118- 138 Mc/s. Coltinuously covered 

in one band. 

Modulation Capability 100% 

Ar / 

PYE CANADA LIMITED • 84 NORTHLINE ROAD • TORONTO 16 • ONTARIO 
For complete details check No. 56 on handy card, page 85 
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Icc k ahead 
"Growth Potential" 

Only Standard Electronics TV transmitting equipment can 

grow from 500 to over 50,000 watts. 

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

any basic 500 watt driver. 

These amplifiers are self-contained units; easily adaptable to 

any station layout. 

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

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

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

Standard Electronics Electronics TV transmitting equipment is distributed in 

Canada by 

Northern Electric 
COMPANY LIMITED 

4560-4 

28 

SERVES YOU BEST 

For complete details check No. 50 on handy card, page 85 



effleMeelimeimiellffleineweemmiMiaifflUemlimme'emefflgenUMMUM.Mffl..ifflefflaltir 

›1. 

scatter matter 

Scanning the international scene 

Television by open wire trans-
mission is now undergoing tests 
in Austria and is said to be a 
cheaper system for relaying TV 
to small outlying districts. The 
new method of .transmission em-
ploys a single insulated cable and 
metal horns to join the line to 
the aerial at one end and to the 
television receiver at the other. 
Electricity for the aerial is being 
drawn from nearby farms and if 
necessary the line itself can be 
made as an ordinary twisted 2-
way cable to connect to the elec-
tric grid. Reception during the 
tests proved satisfactory even 
during adverse weather. 

Japan's Sony Corporation is ex-
pected to commence the market-
ing of their tunnel diodes in the 
United States almost immediately. 
Predictions for the tunnel diode 
by leading authorities suggest that 
they will eventually become 
cheaper than transistors, that they 
will do many jobs better and 
faster and that computers using 
tunnel diodes will dominate the 
market within five years. 

The British Government has 
suggested that all Western powers 
should purchase their missile re-
quirements from the United 
States rather than indulge in 
costly research and production 
duplication. To this end the 
British Government has scrapped 
its `Bluestreak' missile, the most 
advanced missile in the British 
inventory of weapons. 

Gresham Transformers Limited 

of Middlesex, England, have just 
built what is believed to be the 
world's largest electro - magnetic 
control system or transductor. The 
equipment which weighs over 20 
tons will be used with germanium 

il rectifiers manufactured by West-
inghouse Brake and Signal Com-
pany Limited to control an out-
put current of 12,000 amperes. 
The equipment is to be used for 
research work in Holland. 

A recent survey carried out by 
the largest electronic concerns in 
West Germany indicates that the 
German electronics industry is 
short of some 13,000 electronic 
engineers. Expansion plans of the 
industry for the next ten years 
will require about 3,800 new engi-
neers annually which is about 
1500 more than training facilities 
of the country can produce. 

Hughes Aircraft Company's 
Ground Systems Group will hire 
600 engineers and scientists in 
the next nine months to help exe-
cute 26 military contracts involv-
ing more than $200,000,000. The 
current work force of the Hughes 
Fullerton facility is 6000 and with 
the addition of 600 engineers and 
scientists the weekly payroll will 
amount to something in the order 
of $700,000. 

James G. Flynn Jr., vice-presi-
dent of Collins Radio Company 

has announced the formation of 
an Australian subsidiary. The 
new subsidiary, Collins Radio 
Company (Australasia) PTY, Lim-
ited, located at Stanhil, Saint 
Kilda Road, Melbourne, Victoria, 
Australia will serve Australia, 
New Zealand and South East Asia. 

Japanese resistor manufacturers 
are planning a resistor inspection 
center to assure high quality in 
resistors manufactured for export. 
A Japanese spokesman said the 
move was intended to improve 
the quality of resistors in view of 
keener competition on world mar-
kets. 

An Electronics Industry Council 
has been established in the United 
Kingdom. Purpose of the Council 
is to press for greater government 
spending and support for the 
British electronics industry. 
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CANNON 
makes 

LUGS 
for every purpose! 

the NEW 
CANNON "MORPHO" 
Hermaphrodite connector 

An unusual new development, the 
Cannon Morpho series MH meets 
many industrial and military 
requirements inexpensively. It 
features snap-in crimp-type con-
tacts, module insulators designed 
for alternate positioning and 
hermaphrodite design — contacts 
and insulators can be used in 
either plug or receptacle. A 
variety of layouts is possible 
within each shell style. Write 
today for catalogue MH-1. 
In Canada and throughout the 
free world, Cannon Plugs are 
answering the specialized prob-
lems of industry and defence. 

• trade name patent pending. 

CANNON 
PLUGS 

CANNON ELECTRIC CANADA LIMITED, 
160 Bartley Drive, Toronto 16, Ontario. 

Montreal, Montreal Airport, Dorval, P.O. 

Ottawa, 1168 Gertrude Street 6002 

ELECTRONICS AND COMMUNICATIONS, June, 1960 
For complete details check No. 24 
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NEW SEMICONDUCTOR-DIODE 
Test Unit 

for measuring recovery characteristics 

TEKTRONIX TYPE S PLUG-IN UNIT 

You can now display semi-
, onductor-diode switching 
characteristics on your Tek-

t u ) 11 i Plug- In Oscilloscope. With Tektronix 
Type 510Series and Type 550-Series Oscillo-
scopes you can find: 

Effective lifetimes to 2 nanoseconds 

Stored charge to 10 picocoulornbs 

Junction capacitance to 2 picofarads 

Base resistance to 0.25 ohm 

'Me Type S Unit describes the diode in terms 
of its parameters, while most other currently 
employed methods describe the diode in terms 
of its performance in a particular circuit— not 
necessarily the one in which it will be used. 
With the Type S method you can predict the 
behavior of many diodes in many circuits, as 
well as compare diodes for performance in a 
particular circuit. 

A Type S Unit, plugged into your Tektronix 
Oscilloscope, can save you many hours of ex-
perimentation. Call your Tektronix Field Engi-
neer for a demonstration in your application. 

MAIN CHARACTERISTICS 

Calibrated Forward Currents 
1, 2, 5, 10, and 20 milliamps. 

Calibrated Reverse Currents 
0, 0.1, 0.2, 0.5, 1, and 2 milliamps. 

Diode Shunt Capacitance 
9 picofarads. 

Amplifier Sensitivity 
0.05 v/cm and 0.5 v/cm, calibrated. 

Type S Diode Recovery Unit  $250 
f.o.b. factory 

Note: Risetime of the Type S Unit depends 
on the capabilities of the oscilloscope wit!, 
which it is used, therefore the ability to anall.:( 
fast diodes with Tektronix Type 5 30-Serie.s 
Oscilloscopes will be affected by the lower 
risetimés of these instruments. 

Tektronix, Inc. 
CANADIAN FIELD OFFICE. Willowdale, Ontario 

3 Finch Avenue East • Phone: Toronto, BAldwin 5-1138 
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0.1 iiser cm 21.sec, cm 

Fig. 1— Diode A Fig. 2— Diode B 

I ?orward-10 ma. I reverse- 2, 1, 0.5, 0.2, 0.1, 0 ma. 

Observation of the recovery curves of Figures 1 & 2 shows both reverse current 
and recombination accounting for removal of the stored charge. If is thus 

possible to determine not only the stored charge for any of the five forward 
currents available, but aso the rate of recombination. With this information. 
I t is possible tc predict diode action to fast transients in any circuit. 
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Fig. 3— Diode A 
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0.5 i.sec cm 

Fig. 4— Diode B 

I forward— I, 2, 5, 10, 20 ma. I reverse- 2 ma. 

Observation of the recovery curves of Figures 3 8 4 shows that the amount 
of stored charge is proportional to forward current while the recovery time is 
so short that negligible recombination occurs. Under this condition, after the 

stored charge is cleared the reverse bias increase is limited only by the diode 

capacitance fund the shant capacitance of the instrument). This rate of increase 
is easily measured at a particular reverse voltage, and thus, the diode capoci 
tance at that voltage can also be determined 
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Fig. 5— Diode A 
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0.02 iisec cm 

Fig. 6— Diode C 

Turn-on— magnified. I forward- 1, 2, 5, 10, 2C ma. 

Observation f the turn on characteristics of Figures 5 & 6 shows that the 
voltage drop across a d'ode suddenly switched on is not always initially as low 

as the steady-state drop It is important fo remember that the leading edge of 
any fast tranient passed by a diode may be modified by this phenomenon 

NOTE: The above waveform photos are multiple exposures. 

TEKTRONIX FIELD OFFICES: Albuquerque, N. Mex. • Atlanta, Ga. • Baltimore (Towson, Md.! • Boston ( Luxington, Mass.) • 
N.Y. • Chicago Pxik Ridge, Ill.) • Cleveland, Ohio • Dallas, muss • Dayton, Ohio • Denver, Colo.» Detroit Rathrup r" 

Village, Mich.) • Endicott ( Endwell, N.Y.) • Greensboro, N.C. • Houston, Texas. Kansas City (Mi • sloe, Kan.). East Los Angelc:. I 
Calif. • West Los Angeles, Calif. • Minneapolis, Minn. • New York City Aren ( Albertson, Il., N.Y.. Sterriford, Coon. • Union, N.J. 
• Orlando, Fla. • Philadelphia, Po. • Phoenix, ( Scottsdale, Ariz.). Poughkeepsie, N.Y. • San Diego, Calif. • Son Francisco ( Pal - I 
Alto, Calif.) • St. Petersburg, Flo. • Syracuse, N.Y. • Toronto (Willowdo e, Ont.) Canada • Washington, D.C. (Annandale, Vo I 
TEKTRONIX ENGINEERING REPRESENTATIVES: Hawthorne Electronics; Portland, Oregon • Seattle, Washington. Tektroni • 
is represented in twenty overseas countries by qualified engineering organizations. 

In Europe please write Tektronix Inc., Victoria, Ave., St. Sampsons, Guernsey CI., for the address of the I 

Tektronix Representative in your country. 
For complete details check No. 72 on handy card, page 85 

CAREER OPPORTUNITIES now exist at 
Tektronix in the following fields, Instru-
ment design, Circuit design and engi• 
neesing, Cathode ray tubes, Electron 
physics, Solid state and semi- conductor 
devices. For information write to . . . 
Irving Smith, Personnel Direcior. 
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"As an RCA Victor distributor, 

I offer customers 
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convenience 
and 

economy 
in tube 
buying" 

says Ted Bodman of Waterloo 

Electronics Supply Co. Limited. 

-The range of tubes, transistors 

and other electronic components I 
offer is the most comprehensive 
available. This means ntv custom-
ers can get all their needs at one 
source— resulting in greater con-
venience and economy in buying:. 

As an RCA Victor distributor, Ted 
Boglman also offers you several 
other benefits— 

• you get unequalled deliver,. service, 
for belt ¡ ml Waterloo Electronics Sup-
ply are RCA Victor's unique distil-
ling  methods and new manufactur-
ing facilities. 

• your orders are filled fr  f actory-
fresh stock. 

• you get sales and serrice aids— free! 
Also useful product informat• . 

• you have access, through 'Waterloo 
Electronics Supply, to RCA Victor's 
ad, anced electronic knowledge and re-
-eareh facilities. This means valuable 
advice, when needed, on elect • • 
problems. 

• you are offered product jilt the 
militai respected and dependable mua  
in electronics — RCA Victor. 

Wherever you are in Canada. there's 
an RCA Victor Tube distributor as 
near as your pl e. 

Tube & Semi-Conductor ision 

• RCA-MCTOR 
THE MOST TRUSTED NAME IN ELECTRONICS 

• 

For complete details check No. 58 •Dn handy ca d, page 85 
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The above photograph shows the Montreal terminal of the Canadian Overseas Telecommunication Corporation 
nerve center for Canada's traffic requirements in telegraph, telephone, telex, broadcast, and facsimile services 
to the world. 

Canada's share in 'round-the-

world' communications cable 

Pacific link to cost $75,000,000 

of which Canada will pay one third 

When the Canadian Overseas Telecommunication 
Corporation came into being in 1950 as a crown com-
pany under the Federal Department of Transport, its 
modest assets totalled $21/2  millions. By the time the 
trans-Pacific link of the round-the-world cable is com-
pleted in 1964 the total assets of the company will 
have reached a staggering value of $73 millions. 

Douglas F. Bowie was named president of the 
publicly-owned enterprise in 1951 and in that year the 
Corporation's annual report recorded revenues of just 
over $11/2  millions. The revenue forecast for the Tenth 
Annual Report which will be tabled when this issue 
of Electronics aind Communications has gone to press 

is expected to reach $51/2  millions. 
This growth has been accelerated with the develop-

ment of the coaxial, repeatered under-ocean multi-
purpose cables. The first of these cables, (the Trans-
Atlantic Telephone Cable No. 1), came into service 
September 25, 1956, under joint ownership of COTC, 
British Post Office, and the American Telephone & 
Telegraph Company. The advantages of this cable in 
giving perfect speech across the oceans, wil h complete 
certainty of connection, and in providing channels for 
high quality music and picture transmissions are 
generally well known by now. 

The greatly improved quality of service provided 
by this new cable proved so satisfactory that, although 
the new facilities were in use only during the latter 

six months of COTC's 1956-57 fiscal year, revenues 
for the whole year increased by some 300 per cent. 

The success of the first Trans-Atlantic Telephone 
Cable immediately sparked activity for further develop-
ment. Canada, through Bowie and COTC, led the way 
for a proposal to build a repeatered multi-purpose cable 
round-the world. The proposal was placed before the 
Commonwealth Trade & Economic Conference held in 
Montreal in 1958 and accepted in principle. 

During the planning for this global system, Canada 
and the United Kingdom went ahead on plans for the 
second Canada-UK Trans-Atlantic cable. This cable, 
scheduled for completion in 1961, will originate in 
Scotland and land at White Bay, on the Northeast 
coast of Newfoundland, across the province to Corner-
brook, then across the Gulf of St. Lawrence, up the 
river and land at Grosse Roches, Que. This cable will 
form the first leg of the round-the-world cable system. 

Further progress on the round-the-world cable was 
announced just recently when Transport Minister Hees 
announced Federal Cabinet ratification of Canada's 
share in the second leg which will cross the Pacific 
Ocean and terminate in Australia via New Zealand. 

At that time, Hees said "Canadians have cause to 
be proud of the prominent part taken by COTC for 
Canada in the planning of this global telecommunica-
tions system." 

Mr. Bowie returned recently from Sydney, Australia, 
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Year to: Revenue 

Dec. 31 1950 
51 
52 
53 
54 

Mar. 31 1956 
i15 months 

57 
58 
59 

60 
61 
62 
63 
64 

$1,021 
1,666 
1,569 
1,574 
1,630 

2,166 

2,827 
4,230 
4,773 

5,337 

accompanied by R. G. Griffith, vice-president and chief 
engineer of COTC, and two Department of Transport 
men — W. E. Connelly, superintendent of Telecom-
munication, and D. S. Robertson, superintendent of 
Domestic Carrier Services. Along with other common-
wealth cable experts, they virtually completed plans 
for the long Trans-Pacific link. This link will cost some 
$75,000,000 of which Canada's share will be about 
$25,000,000. COTC will operate on behalf of Canada 
the portion from Vancouver to a point approaching 
2,700 miles distant, and the section beyond that point 
to Sydney will be owned jointly by Australia, New 
Zealand and the United Kingdom. Tentative completion 
date for the Trans-Pacific section is early 1964. 

Expected overall cost of the round-the-world system 
is forecast at $250 millions, take about 10 years to 
complete, and will require about 24,000 nautical miles 
of cable. The whole system will include ( 1) the new 
Trans-Atlantic repeatered cable being laid by Canada 
(COTC) and the United Kingdom to be ready in 1961; 
(2) the existing micro-wave system across Canada; (3) 
the Trans-Pacific cable now being planned from British 
Columbia to Australia and New Zealand via the Fanning 
and Fiji Islands; (4) cables from Australia through 
principal Commonwealth Territories in the Indian 
Ocean and in Continental Africa and up into the 
United Kingdom. 

In a recent statement, Mr. Bowie said that the 
growth of Canada's external telecommunication services 
(which COTC administers) is pretty well illustrated by 
the total of capital assets and revenue figures. The 
accompanying progress chart tells the story. 

Mr. Bowie adds that the Corporation has paid 
interest to the government on all monies advanced to 

.0410 

netin 

teed 
1441 tettnilià. 

101.1.00 re" 

Capital Assets 
(in thousands) 

$2,800 
3,100 
3,400 
4,000 
4,700 

9,600 

14,000 
14,400 
19,500 

(Forecast I 
28,500 
45,000 
57,000 
64,000 
73,000 

Net profit — after 
interest & income tax 

$ 87 
290 
144 
88 

108 

217 

307 
434 
626 

it and income tax on profits, and when the 10th Annual 
Report is tabled in the House of Commons this month 
it will record its tenth successive profitable year of 
operation. 
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RECENT INNOVATIONS 

During the past five years these overseas 
service developments have been introduced: 
• Direct high-speed radiotelegraph circuits 

opened between Canada and — ( 1) Frankfurt, 
(2) Paris, ( 3) Tokyo, (4) Rome. 

• Two radio stations built in British Columbia 
to provide direct radio-telephone service be-
tween Canada and Australia and New Zealand. 
(These were formerly handled through Oak-
land, Calif.) 

• Radiotelegraph channels to the Far East. 
• First Trans-Atlantic repeatered coaxial cable 

(Canada-UK-USA-ownership) (TAT 1). 
• International Telex introduced — Canada now 

serves 45 countries of the world. 
• Direct radiotelephone service between Canada 

and Japan. 
• Work begun on 60 channel Canada-UK cable 

(CANTAT). 
• Work begun on ICECAN — airways com-

munication multichannel cable to UK via 
Greenland and Iceland. 

• Special multichannel defense cable. 
• Round - the - world cable Trans - Pacific link 

planning. 

'sterna& We« 

elitemrita 

................................................................... 

000114ffl 
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Repeaters such as this are sealed into submarine cables. Amplifying both directions and including directional 
filters, they will permit bothway transmission through one cable. Some 300 component parts, gold-plated, form 
its content with a tested life span up to 20 years on the ocean bottom. 
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The above picture shows an architect's sketch of the Manitoba Telephone System's new six-storey 
administration building to be located on the north side of Portage Avenue at Empress St. in Winnipeg. 
Construction will commence in the last quarter of 1960 and will be completed in late 1962. The building 
will cost approximately four million dollars. 

MTS subscriber total stands 

at all-time high of 267,044 services 

Plant value increases from $8,332,000 to $121,000,000 

Record gain in subscribers for MTS in 1959 proved 
a record year for the Manitoba Telephone System when 
subscribers' telephones increased by 18,990 to bring 
the total in service to 267,044 throughout the province. 
The System continues to rank third behind Ontario 
and British Columbia, with 30 telephones per 100 
population. Telephone plant values went up by 88,332,-
000.00 to bring the total value to $121,000,000.00. 

The publicly-owned utility employs some 3500 people 
and covers practically every inhabited part of the 
province, including Churchill, Lynn Lake and central 
Manitoba mining districts. Eighty-five per cent of 
Manitoba's phones are dial operated with Winnipeg 
being fully automatic. Communications needs in the 
form of teletype, telemetering, mobile radio, data trans-
mission and other answering devices are offered by the 

system. 
Manitobans continued to establish the reputation 

for Canadians being a talkative nation, by averaging 
1.9 million local calls and 25,000 long distance calls 

each day. 
The building program saw new buildings completed 

at The Pas and Steinbach and a two-storey addition 
started at Portage la Prairie. Nine Community Dial 

Offices were also erected in the Province. This con-
struction program provided facilities to convert 5,260 
provincial subscribers to automatic dial service demands 
for service in Winnipeg, which has been fully automatic 
since 1926, continued to be met by increasing facilities 
in the rapidly developing suburban areas. 

To keep pace with the development of northern 
Manitoba, the Telephone System has completed a micro-
wave link north from Brandon to Flin Flon. This system 
can be expanded as the demand for long distance facili-
ties grows. New dial telephone equipment is presently 
being installed at Snow Lake and Thompson. Up to 
a thousand subscribers will receive improved dial 
service from a brand new building at Thompson some-
time this summer to replace their temporary service. 
Long distance facilities will be provided by a scatter 
radio relay system between Thompson and Snow Lake. 

The Telephone System's microwave network, which 

span?. Manitoba from the United States border north 

to Flin Flon and across the entire province from East 

to West, is providing reliable high quality, long distance 

message circuits. Additional circuits continued to be 
added during the year to meet traffic requirements. 
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Telex and microwave extensions 

highlight CN-CP expansion activities 

Long range microwave plans include provision, 
for expansion to 25 times present capacity 

The opening of a new microwave network between 
Sydney, N.S. and St. John's, Nfld., and the record growth 
of the Canadian National-Canadian Pacific Telegraph's 
Telex network highlighted 1959 activities for Canadian 
National Telegraphs. 

The year saw a rapid expansion of commercial 
communications facilities as the company kept abreast 
of continuing growth in demand. The result was a new 
record in revenues, which rose 13.5 per cent from 
$24.0 million to $27.2 million. 

Construction work included addition of some 22,000 
miles of carrier telephone channels and 125,000 miles 
of carrier telegraph channels. This brings total carrier 
telephone channel mileage to 246,000 and carrier tele-
graph channel mileage to 916,000. 

A substantial portion of the new telegraph channels 
was assigned to the fast-growing Telex network which 
was extended in 1959 to 12 additional cities. By the 
end of the year, the number of Telex subscribers had 
grown to 2,800, an increase of 900 over 1958. 

The expansion of Telex services is typical of a 
growing national and international demand for faster 
and more flexible communications facilities. The system 
was introduced to Canada for domestic service in July Southern Ontario microwave monitor terminal M HI (o 

Toronto, Ontario. 
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The above illustration shows the CN-CP Telex system with which contact can be made 
with other Telex subscribers anywhere in the world. 
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of 1957. At its inception, about 40 subscribers were 
using the service in five major Canadian cities. 

Less than a year later, more than 1500 installations 
had been ordered in 21 Canadian cities and the network 
expanded to include New York on a direct line. Today, 
a teleprinter switching network has been established 
by the Canadian National and Canadian Pacific between 
the major cities across Canada, serving 34 exchange 
locations at this stage with 277,000 miles of circuits, and 
with service extended to 86 other points. 

CN-CPC hope to expand this network again during 
1960 to at least 19 other points within Canada, and in 
co-operation with Western Union in the United States 
to as many U.S. points. 

In the microwave field, Canadian National Tele-
graphs engineers completed and put into operation a 
new multi-million-dollar communications system that 
triples the capacity of Newfoundland's present service. 
The system successfully faced its inaugural test with 
a telecast of Queen Elizabeth's arrival at Torbay, Nfld., 
to begin her Canadian visit. 

This $9,000,000 network carries not only Canadian 
Broadcasting Corporation television, completing the 
Trans-Canada network, but also gives CNT 85 new tele-
phone circuits in Newfoundland. Long-range plans for 
the network include provision for expansion to about 
25 times present capacity. 

CN-CPC engineers also started construction of a 
new microwave system which will provide a French 
language television signal to New Carlisle, Que. The 
network, running 142 miles from Rimouski, Que., to 
New Carlisle, is being built by Canadian Pacific Com-
munications, and will be maintained and operated by 
Canadian National Telegraphs. It is expected to be 
ready by June 1960. 
A second section of the network will be built from 

Dalhousie to Moncton, N.B., in a later stage. In addition 
to carrying CBC-TV signals, the microwave system will 
be expanded in future by the addition of radio channels, 
each capable of bearing up to 600 telephone circuits. 

Northern development 
A major contract was negotiated between the CNR 

and the Alaska Communications System, representing 
the Government of the United States, which provided 
for the construction of microwave communications 
facilities between Grande Prairie, Alta., and the Yukon-
Alaska border. This network, to be owned and operated 
by the CNR, will form the major section of a new 
communications link between the State of Alaska and 
the continental United States. 

In the northwest, the company also went ahead with 
construction work on a communications network to 
serve Whitehorse, Dawson City, Mayo and Elsa in the 
Yukon Territory, and plans were completed for a 
similar network in the Northwest Territories. 

The 400-mile Yukon expansion will take the CNT 
owned Northwest Communications System from White-
horse through Braeburn, Montague, Carmacks, Minto 
and PeIly Crossing to Stewart River Crossing, a dis-
tance of 214 miles; then to Mayo, Elsa and Keno on the 
east (64 miles), where CNT operates radio-telephone 

circuits. From Stewart River Crossing the new line 
will also branch west 120 miles through McQuesten and 
Barlow to Dawson City. 

Services provided will include trunk long distance 
telephone circuits, radio programs, private wire tele-
type, government teletype and "intermediate" or "party 
line" telephone service to isolated roadside points. 
Concurrent with the expansion, Canadian National Tele-
graphs engineers, in co-operation with equipment manu-
facturers, carried out extensive tests on a new technique 
in wire line transmission of broadcast material. These 
were designed to enable standard CBC Trans-Canada 
Network program service to be established to White-
horse from Edmonton. 

In the engineering field, CNT continued to push 
ahead with new installations and new equipment 
designed specifically to customer specifications. 

One of the most extensive and modern airport 
communications systems in Canada was placed in 
service during the year at Gander. The facilities, 
planned and installed by CNT, represent an investment 
of more than $200,000. 

In addition to the terminal facilities, CNT supplies 
many essential communications services to the airport. 
These include a tape relay center, designed by com-
pany engineers and installed in the DOT's new signal 
center at a cost of about $750,000. This installation 
provides direct contact with most mainland airports 
and makes possible the relay of vital flight information 
to pilots in the air. 

Gander extension 
The company also began construction of a new 

telephone exchange building in Gander to handle more 
efficiently its rapidly-expanding telephone business in 
the area. The $200,000 building will house a new 
2000-line exchange. 

Notable engineering achievements include develop-
ment of an automatic selector system which provides 
for maximum possible utilization of a teletype circuit. 
The system, now in operation in several large private 
wire teletype networks, provides for automatic sending 
of a call-in sequence to all stations on a party-line 
circuit. 

The Canadian National Railways continues to be one 
of CNT's biggest "customers", and the telegraph com-
pany, as the communications arm of the railway, is 
actively working on such varied projects as a diesel 
motive power control bureau, which will increase the 
utilization of locomotives, and train radio. First instal-
lations of end-to-end and train-to-wayside radio com-
munications were begun in the territory between 
Edmonton, Vancouver and Prince George. 

CNT also installed circuits for a railway integrated 
data processing circuit for the transmission of waybill 
and train consist data between yard offices, and between 
yard offices and a central car record bureau. Yard 
office and car tracing procedures are now fully mechan-
ized between Moncton, Joffre, Garneau, Montreal, Belle-
ville and Toronto, and partially mechanized at Fort 
Erie and Sarnia. 
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One of the major advances in eelephœny in Canada this year was the inauguration of Direct Distance Dialing in 
Montreal and vicinity on March 6. This installation brought 35,000,000 telephones into direct dialing range of 
Montrealers. Here, a technician works on equipment in Bell Tele phone's DDD center on Orenden Avenue, in 
Montreal, during the advanced stages of the installation. 

Bell Telephone anticipates billion 

dollar spending over next five years 

Construction projects range from sub-arctic 
barrens to cities, towns and suburbs 

Like the man in the song about Kansas City, a few 
Canadians might think that telephone services in this 
country "have gone about as far as they can go", but 
The Bell Telephone Company of Canada has other 
plans. After last year's record expencttores of more 
than $196.000,000 for expansion and improvement, Bell 
is carrying out a growth and development program of 
at least equal magnitude this year. 

This company, operating in Ontario and Quebec, 
expects to spend about one billion dollars- on additions 
to its plant during the next five years. This compares 
with expenditures of nearly $1,500,000 since its post war 
expansion began in 1946. 

During 1959 telephone engineers, and technicians 
worked in the sub-Arctic barrens and in the cities, 
towns and rural areas of the more populous sections 
of the company's territory, to add 190,528 telephones 
to its system, bringing the total telephones in service 
at the end of the year to 3.330,877. Forty manual 
central offices were converted to dial operation, and new 
buildings were erected or existing buildings enlarged 
to provide space for additional equipment in 97 
communities. 

Last year, Bell Telephone opened Canada's most 

Fabulous Paul Bunyan accomplished prodigious 
feats with the aid of his Blue Ox. and The Bell 
Telephone Company of Canada is attempting to 
do the same. 

The telephone company, with an annual con-
struction budget now running to- about $200,000,-
000, last year purchased a Blue Ox digging 
machine — a truck-mounted, mechanical auger 
— to speed construction of pale lines. The 
Bell's annual pole line construction budget alone 
is some $7,500,000. 
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northerly telephone exchange, at Frobisher on Baffin 
Island to serve some 1,200 persons, including Eskimos, 
living near that air base 1.300 miles north of Ottawa. 
It carried out numerous major underground cable 
projects and laid a submarine cable on the St. Lawrence 
River bed between Quebec City and Levis. 

In radio relay field, a new link between Montreal 
and North Bay went into service and the "skyway" 
connecting Toronto, London and Windsor was brought 
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Here are some of the "makings" of a telephone system 
which went into service at Frobisher Bap, near the 
Arctic Circle, late in 1959. 

close to completion. The capacity of the system between 
Sudbury and Sault Ste. Marie was increased, and 
another channel for television added to the Toronto 
Buffalo microwave link. 

The year 1959 saw Extended Area Service (local, 
toll-free calling) introduced or expanded in scope in 
78 communities. In Greater Montreal, for example, 
11 suburban exchanges were added to the local calling 
area. 

Another major improvement in telephone service 
is Direct Distance Dialing, which enables telephone 
users to dial their own station-to-station long distance 
calls. This new service greatly reduces the time 
required to make a connection. It also eases the 
demand for operators which would pose a difficult 
problem with long distance calling increasing sub-
stantially each year. 

"But for DDD, we would -eventually be unable to 
find enough girls to operate the switchboards," a Bell 
official says. 

DDD began in May 1958, in Toronto, where Canada's 
first installation of DDD switching equipment (tandem 
crossbar) was made. The service became available in 
Montreal area in March, and in Valleyfield in April, 
this year, and will be introduced in Cornwall, Ont., and 
London, Ont. during the summer. Telephone users in 
these centers will be able to dial directly to more 
than 35,000,000 telephones in Canada and the United 
States, and as the required equipment is installed in 
other centers, nearly all of the 70,000,000 telephones 
in the two countries will be in direct dialing range of 
each other. 

Technology produces new techniques 
Although telephony has been advancing for many 

years, telephone technology is beginning to produce 
new techniques, systems and devices at such a rate 
that foreseeable developments in the near future could 
be described as almost revolutionary, according to Bell 
Telephone. 

By 1970, the company predicts, virtually every 
household in its territory will have basic telephone 
service; all telephones will have extended area service 
or broader flat-rate service of some sort; nine out of 10 
of its subscribers will be able to dial their own long 
distance calls, both station-to-station and person-to 
person; and all of ils telephones will be dial operated. 
The company also expects that 80 to 85 per cent of its 
telephones will be in color. In 1959 the company 
installed 130,000 colored telephones. 

Since the company is now in a position to provide 
service without delay almost anywhere it is required, 
it is devoting more of its effort to service improvement 

Most northerly of all telephone exchanges in Canada 
is at Frobisher Bay, N.W.T., where The Bell Telephone 
Company of Canada began to provide local telephone 
service late last year. 

and has begun to offer a wider range of services 
and instruments closely matched to customers' require-
ments. To help carry out this policy, with its strong 
emphasis on the customer's point of view, Bell last 
year established a marketing department responsible 
for assessing customers' needs and preferences, and 
"packaging" and selling its services. 

"It's not a case of selling something we make," 
commented a Marketing Department spokesman, "but 
rather of making something that will sell." 

An example of the flow of new devices beginning 
to appear is The Call Director, introduced last fall. 
This compact business telephone with as many as 30 
buttons can provide intercommunication and centralized 
answering. Its features include "camp-on" whereby a 
call from another extension ( local) telephone "camps-
on" a busy line until it is free; "add-on", which permits 
a third telephone to be added to a telephone connec-
tion; pre-set conference circuits; and "wink-hold" a 
flashing button light to remind a secretary or business-
man that a call has been held on a line. 

Another new service is provided by a system known 
as the Automatic Call Distributor. Developed for use 
by firms receiving a great volume of incoming calls 
— department stores, airlines, railways etc. — this 
system distributes calls evenly among available atten-
dants, and in the order in which calls are received. 
It makes for faster service to customers and fair sharing 
of attendants' work loads. Although such a service has 
been available for some time for companies requiring 
up to 200 lines, it is now "packaged" in units for 40 
lines or less. 

But, apart from technological developments in the 
telephone field, Canada still has some geographical 
frontiers in communications. The completion of the 
tropospheric scatter system between Quebec City and 
Goose Bay and the trans-Canada microwave system, 
both in 1958, were examples of this type of pioneering. 
Opening of the Frobisher exchange last year is another. 
And as the nation's northland is developed, communica-
tion facilities are certain to be in demand. 

In areas far from the frontier the telephone growth 
potential is still great. Bell Telephone in recent years 
has greatly reduced the number of manual exchanges, 
but during the next four years expects to convert some 
300 exchanges from manual to dial operation. 

Thomas W. Eadie, the company's president recently 
stated: "There is every reason to expect continued 
high demand for service with its many varied advan-
tages that can be adapted to the particular requirements 
of our customers." 
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The above 
photograph shows 
typical ranks of 
SATT (Strowger 
Automatic Toll 
Ticketing) 
equipment installed 
in the Penticton, 
B.C., Toll Center of 
the Okanagan 
Telephone 
Company. Similar 
equipment is also 
to be installed in 
the Toll Center 
offices at Kelowna, 
Vernon and Salmon 
Arm. 
(Photograph courtesy 
Redivo Camera 
Centre & Studio, 
Penticton, B.C.) 

Okanagan Telephone Company score 

significant firsts in communications 

SATT equipment brings DDD closer for 
west coast telephone subscribers 

First incorporated on April 25, 1907 — with one 
exchange at Vernon serving 200 customers — the 
Okanagan Telephone Company is now in its 54th year 
with 20 dial exchanges serving 26,000 telephones — 
all on dial service. 

In the course af a decade-long, multi-million dollar 
dial modernization program the Okanagan Telephone 
Company has established some noteworthy service 
"firsts": 

/953— the first telephone company in B.C. to pro-
vide Operator Toll Dialing on a system-wide 
basis. 

1959— the first telephone company in Canada with 
an "all-dial" system for local service. 

1960— the first telephone company in Western 
Canada to provide Direct Distance Dialing 
for its customers. 

"First in B.C. — with DDD" 
This will be the rightful claim of the Okanagan 

Telephone Company when the -Penticton Toll Center 
unit is placed in service. Direct Distance Dialing service 
will then be available for some '7,650 dial telephones 
in Okanagan Telephone Exchanges at Kaleden, Nara-
mata, Penticton and Summerland, and B.C. Telephone 
exchanges at Oliver and Osoyoos. Initially limited to 
calls within B.C., subscribers will ultimately be able 
to dial to any one of 71 million telephones on the 
North American continent 

DDD program to date 
This, briefly, is the history of the Okanagan Tele-

phone Company's Direct Distance Dialing program and 
what has been done so far — 

In August 1956, company directors approved plans 
to install SATT equipment to provide DDD service 
on a system-wide basis and following an extended 
period of engineering, planning and consultation with 
equipment manufacturers — a $476,000 order for 
SATT (Strowger Automatic Toll Ticketing) equipment 
was placed with Automatic Electric Sales (Canada) 
Ltd. in August 1957. 

During the past two years ( 1958-1959) the company 
also has installed SATT co-ordinating equipment in all 
exchanges in preparation for DDD. This was a $151,000 
program. 

The installation of this first unit of SATT equipment 
started in the Penticton Toll Center in early January 
and a similar unit is now being installed in Kelowna 
to be placed "in service" this summer. Vernon and 
Salmon Arm are scheduled for service early in 1961. 

When completed in the Spring of 1961 the company's 
DDD program will represent a $627,000 expenditure in 
new equipment — to ensure faster long distance 
service for subscribers. 

$300,000 on Toll Line growth 
During the past two years (1958-1959) the Okanagan 

Telephone Company has also expended $300,000 on 
Toll Circuit service improvements, increased growth in 
channel facilities for long distance calling and to meet 
the needs of Direct Distance Dialing service. 

During the year 1959 Okanagan Telephone Company 
operators completed 1,155,380 long distance calls — 
to top the million mark for the third successive year. 

Looking back 10 years — to 1949 — Okanagan 

Continued on page 68 
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Television microwave facilities 

included in S.G.T. expansion program 

Planned additions include operator distance 
dialing, switching equipment and six new 
exchanges for Province of Saskatchewan 

Improvement and expansion of local telephone 
service, extension of Operator Distance Dialing, and 
the addition of 3 more television stations to the TV 
microwave network were the main highlights of the 
1959 construction program at Saskatchewan Govern-
ment Telephones. 

A record number of telephones — 13,214 — were 
installed by the corporation last year bringing the total 
number of system-owned telephones to 172,769. At the 
same time the number of applicants waiting for service 
was reduced to 283 at December 31, 1959, from 701 
at January 1, 1959. Another 50,568 non-system tele-
phones are provided with local and long distance switch-
ing facilities by the corporation. 

More than nine out of ten — 93.6 per cent — tele-
phone subscribers on both system-owned and rural tele-
phones are now receiving 24 hour telephone service. 
This is due to two factors. First, all communities with 
more than 200 subscribers have been put on 24 hour 

service. Second, as a result of recently established 
policy, all centers served by a local hospital or resident 
physician, no matter how small the community, are 
now provided with 24 hour service. 

At the end of 1959, the number of long distance 
calls originating in Saskatchewan totalled 9,729,999 an 
increase of more than nine per cent over 1958. This 
increase has been attributed to the increased number 
of local telephones in use, additional long distance 
facilities, and improved economic conditions within the 
province and in Canada as a whole. 

As of May 1 of this year subscribers in 31 Saskatch-
ewan Government Telephones exchanges enjoyed auto-
matic switching for local service, with approximately 
80 per cent of the system-owned telephones operated 
by dial. The latest addition to the list of automatic 
exchanges was Canora on April 21. The Canora cut-over 
was the first to adopt All Number Calling, a system of 

Continued on page 69 
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The long distance room in the B.C. Telephone Company's Vancouver headquarters buildings, showing most of the 
192-position cordless switchboard. The board went into service in 1959, making it vossible for operators to ring 
any one of some 50 million telephones in North America, without the intervention of operators at the called points. 

Dial conversion marks continued 

growth of B.C. Telephone Company 

Assets totalling $230,000,000 to be increased 

substantially by new construction 

B.C. Telephone Company. Canada's second-largest 
telephone system and the second-largest telephone 
independent on the continent, headed into 1960 with the 
largest dial conversion program in its history. 

Ten central offices are on the year's cutover agenda, 
including full conversion of Vancouver's Hastings 
system, originally scheduled for progressive conversion 
beginning in May and not ending until a year later. 
This together with the on-schedule conversion of the 
city's Alma exchange in March, will make the Greater 
Vancouver area 100 per cent automatic by the end of 
the year. 

Also being converted to dial in 1960 are Balfour, 
Nanaimo, Chemainus, Parksville, Williams Lake, Gib-
sons, Sechelt and Sooke. The Company also will open 
automatic systems at Britannia and Whonnock and on 
Thetis Island, where there are no central offices. 

By the end of 1960 the B.C. Telephone Company 
system as a whole will be almost 90 per cent automatic. 

The most fascinating and progressive development 
in the telephone industry in British Columbia in 1959 
was the advent of operator distance dialing in most 
parts of the province in April. Since that time this 
has brought some 50,000,000 telephones in Canada and 
the United States within direct dialing range of 
hundreds of operators at various long distance centers 
in B.C. 

The integration of the province with the inter-
national distance dialing network was made possible 
by the installation of intertoll switching machines in 
Vancouver and Victoria and the modification of toll 
switchboards and associated equipment at other centers. 

Associated with the Vancouver installation is one 
of the largest cordless switchboards in North America. 
Known as the FW-1, the 192 position board is equipped 
with keys, instead of dials, so that operators can pulse 
out calls direct to distance telephones in a matter 
of seconds, without the sers ices of operators at the 
called points. Victoria has a similar, 36-position board 
associated with a smaller intertoll machine. 

The Vancouver intertoll machine, which occupies 
approximately 12,000 square feet of floor space in the 
Company's William Farrell Building headquarters, 
channels the bulk of the 50,000 long distance calls made 
daily between points in B.C. and between B.C. and 
outside centers. 

Continued on page 68 

North-west Telephone Company an associate 
of B.C. Telephone Company, has opened a new 
radio-telephone relay station at Newcastle Ridge, 
four miles west of Kelsey Bay on Vancouver 
Island, replacing two stations on the north coast 
radiotelephone system from Vancouver to Prince 
Rupert. 

The relay station at the 4.200-foot level re-
places Turn Harbor and Hardwicke Island stations 
which were not suited for expansion of the west 
coast service. The system is connected through 
Prince Rupert to Alaska. 

The station includes 900-megacycle radio equip-
ment, two 10 - foot parabolic type antennas 
mounted Mop a 60-foot steel H-frame, and three 
15KW diesel generators supplied from a 16,000-
gallon fuel tank. Only one generator is required 
for power. The others are held as reserve units. 

Newcastle Ridge, according to meteorological 
officials, is situated in a funnel drawing all types 
of storms, including rare hurricane force winds 
of up to IDO miles an hour. Average storms are 
from 45 to 65 miles-an-hour in the funnel formed 
between Newcastle Mountain Range and Johnstone 
Strait. 

Snow up to 30 feet deep on sections of a 
seven-mile access road around the ridge resulted 
in North-west Telephone Company purchasing a 
vehicle equipped with tracks 40-inches wide, for 
travel over the snow. 

ELECTRONICS AND COMMUNICATIONS, June, 1960 41 



m efiraie.e 
kee.' . eit4e oe MICROWAVE NE T WO RK 

40  

I I PROPOSED 
......."' EXISTING 

•••• 

t,Aoscloe 

eee° 

-Dileel è‘v-e 

Shown on map at left is the proposed 
route of a new microwave system 
now under construction by The 
New Brunswick Telephone Company, 
Limited between Moncton, Newcastle, 
Bathurst and Campbellton. Also 
pictured are existing microwave networks 
extending from Saint John to the 
N.B.-Que. border along the western 
part of the province and between 
Moncton and Saint John. Included in 
the company's work program for 1960 
is a new system to Sydney and 
extensive modification of the Saint John 
to Halifax leg. The microwave 
systems, when completed, will form a 
$4,000,000 network blanketing the 
Maritime provinces. 

New Brunswick Telephones engage 

in $7,000,000 construction program 

Decade of progress shows gain of 
230 per cent in plant equipment 

Improvement and expansion of local telephone 
service in communities throughout New Brunswick and 
continual development of long distance facilities will 
highlight a work program estimated at $7,000,000 for 
The New Brunswick Telephone Company, Limited in 
1960. Of this amount, approximately $5,200,000 will 
be for new construction. 

This expenditure follows on the heels of a program 
completed last year costing nearly $6,000,000 with close 
to $5,000,000 invested in capital plant. Chief projects 
for 1959 were the installation of a new toll switching 
office at Newcastle together with the introduction of 
dial service to that center. This new switching machine 
— first of its kind in the Atlantic Provinces — has 
become the nucleus for the transfer of long distance 
traffic to and from the entire north-eastern area of 
the province. 

The second major job completed during the year 
was the building of a 120 mile microwave network 
between Saint John and Moncton to provide increased 
facilities between these two principal centers. Costing 
in the vicinity of $600,000, the system was turned over 
to commercial traffic in December. 

Operating on a frequency band between 1800-2300 

An examination of the New Brunswick Com-
pany's report of last Year's operations reveals an 
almost phenomenal growth which has taken place 
in the past decade. In this period alone, the 
Company's investment in plant has leaped from 
$19,000,000 to $63,000,000 a gain of nearly 230 
per cent. During the same period, stations in 
service have risen from 66,000 to over 121,000 at 
the close of 1959. 

megacycles per second, the network is equipped with a 
regular and a protection Radio Frequency Channel. The 
RF channel is presently equipped with 36 voice channels 
with each RF channel capable of growth to an ultimate 
of 240 channels. The system can be expanded to 6 RF 
channels (including protection) giving a maximum of 
1200 voice channels. 

The regular RF channel is equipped with automatic 
switching to provide transfer to the protection channel 
in the event of failure or interruption on the regular 
facility. 
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A New Brunswick Telephone Company craftsman per-
forms a routine on an Auetinlite 20 kw motor fly-wheel 
alternator unit, one of two such units in service with 
the company. 

Designed and manufactured by the General Electric 
Company of England this was the first installation of 
the equipment in Canada for tetepkone message use. 

Describing 1959 as "another year of progress and 
achievement" and one in which new equipment and 
operating techniques were widely used to enhance 
efficiency, the company showed a net gain of 5400 tele-
phones for the year bringing the total to more than 
121,1300, of which over 75 per cent are dial operated. 
The Company completed ever 4,100.000 toll messages 
in the twelve month period, an increase of 3 per cent 
over the preceding year. 

The expansion of service to customers was achieved 
in part through the establishment of three additional 
exchanges making a year-end total of 90. Outstanding 
orders for service were reduced from 1014 at the end 
of 1958 to 613 at December 31. Extended Area Service 
providing for free calling between adjoining exchanges 
was inaugurated in several additional areas, increasing 
to more than 50,000 the number of customers benefiting 
from the plan. 

Planned construction for 1960 
Of the $7,000,000 earmarked for spending in 1960 

the program breaks down something like this: $2,400,000 
for exchange central office equipment, most of it for 
dial conversions and additions; $1,750,000 for subscriber 
station equipment; $1,950,000 for exchange and toll 
cable and wire and $900,000 for land, buildings, and 
other miscellaneous equipment. 

First major project to see completion this year will 
come next month when the exchanges of Woodstock, 
Hartland and Florenceville are converted to dial opera-
tion, bringing to an end a job which got underway 
in 1958. Involved in the conversion program was the 
erection of a new building at Hartland and extensive 
additions to the Woodstock and Florenceville offices. 
Approximately 4000 subscribers will be affected by the 
service improvement. The building phase of the 
project, together with central offiee and station equip-
ment will represent an expenditure of about $1,100,000. 
Launching this work was the burying last fall of a 50 
pair polyethylene insulated cable between the three 
communities, a distance of some 22 miles. Cost of the 
job was reported at $200,000 and is the longest under-
ground cable in service with the company for inter-
office trunking. 

The second principal task undertaken by the com-
pany will end sometime next December when a new 
$1,500,000 microwave network goes into service along 
the province's east coast between Moncton, Newcastle, 
Bathurst and Campbellton. Covering a distance upwards 
of 210 miles, the ten site network supplied by the 

General Electric Company of England, will have similar 
characteristics to the system installed between Saint 
John and Moncton. 

Along with this work the company is engaged in 
replacing existing microwave systems stretching from 
Saint John to Halifax and to Sydney, N.S. as part of a 
$4,000,000 communication complex blanketing the Mari-
time Provinces. Preliminary engineering work is also 
in progress calling for modifications to the New Bruns-
wick portion of the Trans-Canada microwave link to 
satisfy increased demands forecast. 

Looking forward to the future, the Company's plans 
verify that its policy of providing the province's citizens 
with excellence in communications service will con-
tinue. On the horizon is Direct Distance Dialing. 
Requiring special switching equipment and accounting 
machines, DDD is expected to see its first use in New 
Brunswick within the next 5 years. Being developed 
on a closely co-ordinated schedule, DDD will eventually 
permit interconnection of all telephones on the North 
American continent within a matter of seconds. 

Maritime Telephone 

Co. Limited expands 

toll facilities 
Following initial work carried out in 1958, Maritime 

Telegraph and Telephone Company, Limited has, in 
1959, brought the major portion of its largest toll 
expansion and improvement program to a successful 
conclusion. 

As a member of the Trans-Canada Telephone System, 
the Company, with its Prince Edward Island affiliate, 
the Island Telephone Company, has important responsi-
bilities on the eastern end of Canada's communication 
network. Meeting these requirements has pushed the 
1959 construction costs to a new record of $7,647,878. 

The new Valley Long Distance Center at Kentville 
was cut into service in May and in July a second 
cutover enlarged and improved toll facilities to nearly 
every toll center in the two provinces. A total of 108 
additional circuits came into service within the territory 
with a gross length of 7,000 miles while the Companies' 
portion of an additional 28 out-of-province circuits added 
another 4,555 to the gross mileage. 
A propagation survey was completed along the 

route of a proposed new microwave system to be 
installed in 1960 between Sydney and Saint John, N.B. 
with a branch to Halifax. This system, when completed, 
will not only provide additional telephone and television 
facilities but will also provide protective alternate 
facilities for present systems. 

The heavy accent on toll expansion was not offset 
by any comparable reductions in expenditures for other 
branches of the business. Dial conversions were carried 
out at Middleton, Chester and Pictou and installation 
started on dial equipment for Yarmouth. Dial exten-
sions were carried out at North Sydney, Sydney Mines, 
Bedford and Halifax. 

Mobile radio services were expanded to the extent 
of 14 base stations and 142 mobile units. 

The program of purchasing connecting companies 
continued with the purchase of five mutual companies 
during the year. 

The coming year will be marked by the completion 
of the new microwave radio system and another full 
schedule of dial conversion and plant extension projects. 
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ENGINEERING 

Stripline provides microwave 

components quickly and cheaply 

by J. H. Craven, M.A.Sc., P.Eng.' ' 

-Many microwave components for frequencies 
from 1000 to 10000 mc/s may be fabricated using 
the strip transmission line configuration. In most 
cases the -construction is simpler and quicker 
than for those using the waveguide or coaxial line 
equivalent. The use of the photo etching tech-
nique reduces the amount of machine work 
required to produce the components and decreases 
the variation between items made to the same 
design. Leakage and the excitation of spurious 
modes is made practically negligible by a suitable 
choice of line dimensions and closely spaced 
ground plane shorting screws. 

gmememingemeenumniemmungemel: 

Relatively few engineers in the microwave field 
appear to realize that the strip transmission line tech-
nique offers a simple method of obtaining tailor-made 
components at mass production prices. Once the basic 
principles of this type of construction are clearly 
understood, design is a straight forward process and 
fabrication may be quickly carried out with readily 
available tools. Details of both design and fabrication 
have been discussed in the literature over the past 
few years (1-7). 

A strip transmission line consists of a flat center 
conductor midway between two parallel ground planes 
the center conductor being parallel to the ground plane 
in most cases ( Fig. 1). The characteristic impedance 
of the line is dependent on the ratios of the width and 
thickness of the center conductor to the spacing of the 
ground planes and the dielectric constant of the material 
filling the space between the ground planes. A number 
of graphs which may be used to determine the character-
istic impedance are to be found in the literature. One 
we have found useful where the center conductor is 
very thin is shown in Fig. 2. 

The support of the center conductor is difficult 
when the dielectric is air. With a solid dielectric such 
as polystyrene or Rexolite the support problem is eased 
and the sandwich type transmission line results. This 
type of construction has been used in this laboratory 
with MI" thick Rexolite*, copper foil clad on both 
sides, as the basic material ( Fig. 3). The center con-
ductor configuration is photo-etched on the upper side 
of the lower sheet, while the lower side is left intact 
to form the ground plane. The foil is removed from 
the lower side of the upper piece and left on the upper 
side to form the second ground plane. In order to 
reduce leakage and to keep the two ground planes at 

• Rexolite — cross-linked polystyrene dielectric, manufactured 
by Rex Corporation, West Acton, Mass., U.S.A. 

the same r-f potential, a row of screws on either side 
of the stripline clamps the assembly together. This 
method of construction is particularly suited to the 
photo-etching method. 

In cases where the required dimensional accuracy 
of the center conductor is not great, i.e. at lower 
frequencies and for wide-band filters, it is possible to 
make use of a hand-cut center conductor of thin brass 
(shim stock) sandwiched between two sheets of 
dielectric, which are in turn sandwiched between two 
metal ground planes. With care, the center conductor 
may be cut to shape with a razor blade and steel 
straight edge to an accuracy of about a hundredth of 
an inch. 

A means of transforming the strip transmission line 
to fit the cables and fittings of the equipment with 
which it is to be used is required. Since a large 
proportion of the microwave equipment in this labora-
tory uses type N connectors, a simple transition from 
stripline to type N was developed (Fig. 4). Early 
models required a soldered connection between the pin 
and the center conductor but this tended to damage 
the adhesive bond between the foil and the dielectric. 
The present design makes use of a Rexolite plug which 
presses the flat part of the pin against the center 
conductor. The pressure is applied by a set screw 
in the upper portion of the connector. 

Fi lters 

The filter most often used in the laboratory is a 
low-pass one designed to eliminate the harmonics of a 
particular signal source. The varying impedance type 
is particularly easy to construct in strip transmission 
line. This filter has a continuous center conductor in 
which the succeeding sections of the line have an 
impedance lower and higher than the characteristic 
impedance of the filter. Two sections of a typical filter 
are shown in Fig. 5, together with its lumped circuit 
equivalent ( Ref. 9). Response curves are similar to 
those of typical constant K filters. 

For low and high pass filters requiring character-
istics similar to those of a lumped-constant m-derived 
type, configurations involving shorted or open-circuited 
stubs which are x/2 and x/4 respectively at frequencies 
of infinite attenuation are utilized. The configuration 
of a high-pass filter of this type with open-circuit stubs 
is shown in Fig. 6. The measured and calculated 
insertion loss is shown in Fig. 7. 

Complimentary high and low-pass filters of the 
m-derived type may be combined with their inputs in 
parallel to form a diplexing filter ( Ref. 9). A filter of 
this type is shown in Fig. 8 and the insertion loss 

•• Radio & Electrical Engineering Division, National Research 
Council, Ottawa, Ontario. 
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NOW BY 

Lenkurt's new 92IA Program Channel provides 

facilities for the transmission of Schedule A program 
material over any 45-class carrier system. The 
program unit plugs directly into a 45-class terminal 

in place of two normal channel units, with no equip-

ment modifications or wiring required. All power. 
signal, and control connections are made 

automatically. 
The plug-in design is a particularly important feature 

when a temporary program facility is required, since 

the unit may simply be unplugged and the two voice 
channels returned to service at the completion of the 

program requirement. 

program channel 

facilities you 

simply PLUG IN! 

e 

an ime am ewe eon asie um WWI eres Ian MI eau am ewe tan 

Performance meets or exceeds Canadian broadcasting 
standards in all respects. Separate transmit and 
receive circuits permit one-way or simultaneous 

two-way transmission, and the system provides a 
control pilot for program reversal or other uses. 
Complete specifications may be obtained by calling 

or writing 

6034 

AUTOMATIC FIECTRICR:) 
Subsidiary of 

GENERAL TELEPHONE & ELECTRONICS 

For complete details check No. 13 on handy card, pzge 83 
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STROWGER 
means reliability ar 

Strowger is the only switching 

equipment in the world that 

has over 65 years of contin-

uous performance in the field. 

Its reliability has been proven in practically 

every country. And because it is uniquely 

adaptable, it has met every requirement 

of changing conditions—completely without 

obsolescence. 

When you're equipped with Strowger, you 

can be sure of prompt and effective service 

too. A highly trained sales representative is 

always within call. He can supply informa-

tion, practical advice, or details of suitable 

equipment, the minute you ask — so however 

urgent or complicated your requirements may 

be, you can simply relax and hand over your 

worries to us. 



id service 

PLUS THESE IMPORTANT 

EXTRAS... 

1 UP-TO-THE-MINUTE DESIGN 

With its simple circuits and unitized construction, 

Strowger equipment not only meets today's 

requirements, it is designed with an eye on 

tomorrow's needs as well. 

2 EASY EXPANSION 
Strowger is assembled in compact, self-contained 

units, so, with the least possible effort and ex-

pense, you can keep up with every new require-

ment in your community. 

3 READY ADAPTABILITY 
Direct Distance Dialing, automatic toll ticketing, 

direct dial control, and a host of other revenue-

earning services, can all be incorporated eco-

nomically whenever the situation demands. 

4 MINIMUM MAINTENANCE 
Strowger's simple, step-by-step construction as-

sures an absolute minimum of adjustment and 

maintenance— even under continuous-operation 

conditions. 

If you would like information on rugged, low-cost, economical 

Strowger equipment, call or write any Automatic Electric office, 

today. 

AUTOMATIC ELECTRIC 
GENERAL 

4 2 11 
SYSTEM 

si:bs,ci,c n. of-

GENERAL TELEPHONE & ELECTRONICS 
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Class R—a quality relay with m.(7-fiat:el endurance. 

when long term reliability is important 

Helpful selection data Class B series 

CONTACT: 

Twin independent 

OPERATING VOLTAGE: 

ac Max. 230 v., dc Max. 300 v. 

OPERATING TIME: 

.002 to . 150 seconds 

RELEASE TIME: 

.005 to .600 seconds 

Available with up to 20 springs per pile-up. 

AN ORGAN!ZATION SERVING CANADIAN INDUSTRIES WITH COMMUNICATION, 

For complete details check No. 15 on handy card, page 85 

When you want a relay that 
will give absolutely reliable 
operation, for years and years 
of service, your best choice is 
Automatic Electric's famous 
Class B relay. The Class B is 
the most thoroughly tested 
and proven relay on the 
market, with a life often 
exceeding 400 million opera-
tions. Use it on computers... 
for pulsing or switching func-
tions . . . for fast or slow 
operating requirements. For 
the most rigorous applications 
you can think of, you can 
rely on the Class B, always. 

Extra compact design that 
makes possible important sav-
ings in space and weight, an 
extra heavy heelpiece that 
provides increased stability 
for spring pile-up, independ-
ent twin contacts and special 
pin type armature bear-
ings, are just some of the 
Class B's unique features. 

For endurance and relia-
bility, the Class B is the finest 
relay available anywhere. Call 
or write Automatic Electric 
Sales ( Canada) Ltd., 185 
Bartley Drive, Toronto 16, 
Ont. Branches across Canada. 

AUTOMATIC ELECTRIC g=":) 
Subsidiary of 

GENERAL TELEPHONE & ELECTRONICS 
602 1 
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Annual award for media research given by U.S. magazine Media Scope came to Canada this year. Here, representatives of 
Business Newspapers Association of Canada display the Bronze Plaque and the BNA published report "How Industry Buys", 
that won the award over 93 other entries. Left to right are the past president of BNA, James A. Daly (president of The Hugh C. 
MacLean Publications Ltd.); A. A. Duane chairman of the association's research committee, George Mansfield, association manager; 
and BNA president J. L. Craig (director of business publications division at Maclear-Hunter Publishing Co. Ltd.). 

Business Newspapers Association 
wins coveted award 

for "London Study" research project! 
Mediascope magazine's highest award for media 

research goes to the Business Newspapers Association 
of Canada this year for its "London Study". 

Sponsorship of this major research project on 
industrial purchasing by Canadian business papers 
won the US. magazine's Bronze Plaque. It is presented 
annually "for a significant contribution to media 
research which has served to improve the delineation 
of media or their markets." 

Entitled "How Industry Buys," it was one of the 
biggest industrial research projects ever undertaken 
in Canada and excited interest on both sides of the 
border and in the United Kingdom. 

Published by BNA as a 275-page bound volume, the 
report probed in depth the industrial purchasing and 
selling processes in Canada. It was sponsored by the 
Business Newspapers Association of Canada with the 
co-operation of the Canadian Chapters of the National 
Industrial Advertisers Association (now the Association 
of Industrial Advertisers). 

The study was directed by Dr. Donald H. Thain 
and Dr. D. S. R. Leighton. associate professors of 
business administration at the University of Western 
Ontario School of Business Administration and 

Have you ordered your copy? 
f, 

BUSINESS NEWSPAPERS ASSOCIATION 

100 University Ave., Toronto Ontario 

Please send D copy(les) of "How Industry Buys". 
Enclosed is cheque/money order for $7.50 for 
each copy ordered. 

Name   

Street Address   

City   

Charles B. Johnston, lecturer in business 
administration at the school. 

A. A. Duane, chairman of BNA's research 
committee, planned the project and edited the 
manuscript, a monumental task. 

Graduate students from the university interviewed 
36 companies in the London, Ont. area under the 
direction of the authors. The study examines their 
information on the purchasing processes of these 
companies, representative of the Canadian Industrial 
market. It covers the purchasing process for realization 
of need, to actual purchase of a large, medium and 
small item in each company. 

"How Industry Buys" examines the impact of 
mechanized promotion and personal selling on the 
industrial buyer. It traces the complex process of an 
industrial purchase through teams of buying influences 
inside and outside the purchasing companies. The 
study also discusses advertising, direct mail and 
distribution as factors that influence the quality of 
industrial marketing. 

The report was one of 94 entries in the Mediascope 
competition. The magazine states, "The judges in 
this classification reached an early unanimity in 
awarding ( the plaque) to Business Newspapers 
Association of Canada . . ." 

ELECTRONICS 8t COMMUNICATIONS 
450 ALLIANCE AVENUE, TORONTO, ONTARIO 

Member Publication 
Business Newspapers 
Association of Canada. 
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Stripline microwave components 
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Continued from page 46 
between the common terminal and the other two 
terminals is shown in Fig. 9 (Ref. 10). 

Half sections of the m-derived low pass type may 
be used at the ends of the varying impedance type 
to provide better match in the pass band and a sharper 
cut-off if a frequency of infinite attenuation is placed 
just above the cut-off frequency. 

The simplest band-pass filter is obtained with short-
circuited shunt stubs, x/4 long at the center of the pass 
band, spaced x/4 apart. This type is suitable when the 
required band pass is about an octave. A recent design 
resulted in the measured insertion loss shown in Fig. 10. 

Since all transmission line filters tend to be periodic 
in nature, it is important in designing such filters to 
be aware that at frequencies outside of the designed 
pass band the insertion loss may drop to a very low 
value unless suitable precautions are taken. In the 
type just mentioned, pass bands will occur at all odd 
harmonics of the center frequency while with open-
circuited stubs, all harmonics of the center frequency 
will be passed. 

For pass bands of less than half of the center 
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Figure 15. 

frequency the parallel-coupled type of filter is recom-
mended (Ref. 11). This consists of a series of x/2 
resonators coupled to each other and to the input and 
output lines by a x/4 overlap ( Fig. 11). The number 
of resonators and spacing will determine the shape 
and width of the response curve. The insertion loss 
curve of a typical four-section maximally-flat filter of 
this type is shown in Fig. 12. 

Other components 
Strip transmission line configurations are by no 

means limited to filters but have been used to produce 
directional couplers, hybrid rings, flat loads, variable 
and fixed attenuators and broad band differential delays. 

Simple directional couplers which have relatively 
constant coupling over a 2:1 bandwidth may be made 
by coupled transmission lines a quarter of a wave-
length long ( Ref. 5). These are easily constructed for 
greater than 10 db decoupling. For tighter coupling 
strips having appreciable thickness have to be used 
and construction becomes more complicated (Ref. 12). 

Shunt-fed hybrid rings of the standard type 3x/2 
in circumference, are simple to fabricate but are 
inherently narrow band. This restriction may be re-
moved by replacing the 3x/4 arm by a x/4 arm, which 
includes a phase-reversing element (Ref. 13). In this 
case the phase reversing element is combined with the 
x/4 section and consists of a coupled section of two 
closely spaced conductors with the diagonally opposite 
terminals shorted to ground (Fig. 13). A hybrid of this 
type operates satisfactorily over nearly an octave. 

Flat loads may be made by replacing some of the 
dielectric by suitably shaped wedges of absorbing 

material. The type using a resin loaded with powdered 
iron ( Ref. 14) is most suitable. Variable attenuators 
may be constructed using the same type of absorbing 
material arranged so that its position with respect to 
the center conductor may be varied. 

From a single input two equal outputs with a con-
stant phase difference between them over a wide 
frequency band may be obtained by the arrangement 
shown in Fig. 14 ( Ref. 15). The length of line in the 
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Figure 16. 

first arm of the power divider produces a greater 
phase delay than the coupled section of the second 
arm. By correctly proportioning the impedances and 
coupling factor the phase difference between the two 
may be made nearly constant over a 2:1 frequency band. 
Phase differences up to 90° are readily obtained in 
stripline and greater shifts are produced by cascading 
two or more coupled sections. 

A variable phase shifter or line stretcher may be 
made up as shown in Fig. 15. The upper section, which 
has a U-shaped center conductor on its lower surface, 
slides over the two stubs an the upper surface of the 
lower section. By so doing, the effective length of the 
center conductor is made longer or shorter. 

A single configuration making use of a number of 
the components mentioned above is shown in }lg. 16. 
At the bottom the main transmission line passes from 
left to right. Coupled to it are two directional couplers 
with about 20 db coupling. Both have the reverse port 
terminated in a flat load, which can be seen in the 
upper section, which has been removed. The right-hand 
coupler feeds out of the type N connector to provide 
a monitoring facility. The directional coupler on the 
right feeds upward past a capacitively-coupled probe to 
a line stretcher section and thence to the connector 
at the top of the enclosure. The solid box-like enclosure 
was used in this case in order to keep any stray 
leakage to a minimum. 

Spurious modes and leakage 
The strip transmission line normally is excited in 

the TEM mode. However, when the width of the center 
conductor or the ground plane spacing become an 
appreciable fraction of a wavelength other unwanted 
modes may be set up. The width of the center con-
ductor should be kept smaller than a half wavelength 
in the dielectric and the ground plane spacing less 
than about one eighth of a wavelength. Spurious modes 
may also be set up if the ground planes are not main-
tained at the same potential. This is best done by a 
line of shorting screws between the ground planes on 
both sides of the center conductor, with a spacing 
between screws of less than a quarter of a wavelength, 
while the spacing between the lines of screws should 
be less than a half wavelength at the highest operating 

frequency. However, the lines of screws should be 
spaced at least three times the conductor width apart. 
This means that for best results at higher frequencies 
the ground plane spacing and hence the conductor width 
should be reduced. 

Where leakage radiation is a serious problem the 
rows of screws may be replaced by a conducting wall 
to completely shield the strip transmission line. 

Some of the microwave configurations which can be 
quickly fabricated using the stripline technique have 
been described. With a few exceptions components 
normally employing waveguide or coaxial line can 
more simply and at lower cost be constructed in sand-
wich-type strip transmission line. In general, the strip 
transmission line may be employed to the best 
advantage in the range 500 to 10000 mc/s. 
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REPORT 

Toshiba Japan's electronic colossus 

Japan — no longer a copy-cat of western products 

but a contender in the world market 
with high quality home grown products 

by T. W. Lazenby — Editor 

There is little doubt in anyone's mind connected with 
the electronics industry of the significant inroads that 
Japanese manufactured goods are making on the Cana-
dian scene. As a result of this we have been approached 
on several occasions in recent months by persons 
seeking general information about the Japanese elec-
tronics industry which prompted us to make a few 
enquiries, enquiries which in turn unearthed some 
rather interesting facts about Tokyo Shibaura Electric 
Company Limited (Toshiba). 

For instance, this company, which is Japan's leading 
electric industrial company and largest manufacturer 
of transistors, is now making its first concerted effort 
to penetrate the United States market with transistor-
ized scientific and industrial equipment and instruments 
and to this end recently exhibited ten newly-developed 
and advanced transistorized measuring instruments 
during its first participation in the Instrument Society 
of America's Annual Instrument Automation Conference 
and Exhibition. 

Some completely new types, others improved models, 
the instruments exhibited included transistorized self-
balancing recorders and indicators, radiation survey 
meters, mini-vibration meters, pocket insulation testers 
and thermistor thermometers. 

The purpose of the exhibit was of an introductory 
nature, and Toshiba believes that its products can 
compete handily with those of U.S. manufacture or 
from other countries with respect to quality, perform-
ance and price. 

Toshiba, with over 80 years of manufacturing experi-
ence, is currently capitalized at 15 billion yen or $41.7 
million, operates 19 industrial plants, maintains 4 
laboratories, and employs some 39,000 persons. 
Organizationally, it is divided into 6 basic divisions: 
Heavy Apparatus Division, Lamp and Tube Division, 
Telecommunication and Electronic Division, Electrical 
Appliances Division, Automation and Instrumentation 
Divison, and Record Division. 

The company has scores of subsidiary or affiliated 
companies, and presently is exporting various electrical 
items to moré than 60 countries. 
A little known - fact is that International General 

Electric CO., a division of General Electric Co., is a 
major stockholder in Tokyo Shibaura Electric. An 
agreement ás reached during 1959 whereby Toshiba 
manufactures transistor radios and certain electronic 
components for iI.G.E. for sale in markets outside of 
the U.S. and Canada. 

Sales of Toshiba transistor radios in the American 
market have been increasing steadily and substantially, 
during 1958 $5 million at retail, in 1959 they exceeded 
$10 million, ánd for 1960 the company expects such 
sales in the United States to top $15 million. 

The Japaidése industrial giant expects to shortly 

establish an office in New York to be staffed by four 
of its most competent executives for the purpose of 
intensively studying the American market and the 
possibilities for expanding exports in quality electrical 
equipment. 

Toshiba recently completed a new addition to its 
transistor plant and became accordingly the largest 
manufacturer of transistor radios in the world. 

Since 1956, the Instrumentation and Automation 
Division at Toshiba has been actively engaged in the 
research and development of transistorizing various 
instruments, and notable success has been achieved in 
the application of transistors to scientific, radiation 
(nuclear), and industrial instruments, as well as to 
automation and control equipment. 

Specially notable has been Toshiba's perfection of 
self-balancing recorders and indicators, using germa-
nium transistors, that function properly even in environ-
mental temperatures of 50 degrees C. and above. 
Heretofore, germanium transistors were considered 
unsuitable for industrial application because of tem-
perature and other adverse conditions. But this has 
become feasible with the development of a high gain 
amplifier on the basis of an invention of a circuit 
(Japanese patent pending) permitting stable operation 
of transistorized circuits. 

Scientific measuring devices particularly suited for 
automation, these instruments collect information from 
a variety of process sources and translate and present 
the accumulated data into graphic form. They find 
application in analytical recording, electric power and 
aircraft control systems, in missile telemetering, in 
process and quality control. 

A portable transistorized Mini-Vibrometer, claimed 
to have no equivalent on the world market, has applica-
tion in quality control in measuring vibrations of 
engines, motors, fans, etc., at the time of manufacture. 
A pocket sized transistorized Insulation Tester, believed 
to be the first of its kind in such small size, finds use 
by power companies and electrical parts manufacturers. 

The Transistorized Radiation Survey Meters, one a 
GM survey meter, the other a scintillation survey meter, 
are portable instruments for use in uranium prospect-
ing, detecting radiation contamination, and in labora-
tories and industrial facilities where radial rays are 
involved. 

The Thermistor Thermometer, although not a trans-
istorized product, is nevertheless also a semi-conductor-
applied instrument, and finds application primarily in 
fields connected with electric equipment, medical equip-
ment and the chemical industries. 

Such then is a picture of Japan's expanding elec-
tronics • industry and what the extent of its effect on 
the Canadian and American electronics industries may 
be is anyone's guess. 
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COAX WEN 
CONNECTORS 

with crimp-type 

snap-locked contacts 

ME7X 

...Rack-and-panel Coax 
HYFEN with one-piece 
die-cast shell and one-

piece block. Mates with 
existing solder types. 

COAX MODULOK 
...Modular terminal 

block. Modules snap 

together or apart and 
are mounted on cadmium-

plated steel track. 

BURUNDI/ 
CANADA LTD. 

Snap- lock action of Burnoy coax HYFEN 
connectors recommends them for 

ma iy appLcCions. Contacts may be installed 
on cable wherever convenient and then 

snapped in or out as required. 
These connectors are now 

in use in critical circuits 

CONNECT QUICKLY 
...high speed tooling for 

volume production results 
in low installed costs. 

CONNECT EASILY 

...snap-lock action and 
simple design with few 

parts make installation 
easy— tool crimps 
contacts In any 

circumferential position. 

CONNECT RELIABLY 

...tool- controlled crimp 
provides strain relief 

for conductors, 

guarantees a uniform 

indent for measurable 
quality control. There Is 
no heat to damage 

Insulation. 
5915 

For toniplete details check No. 18 on handy card, page 85 

ELECTRONICS AND COMMUNICATIONS. Jdne, 1960 55 



General Electric's newly developed gallium arsenide tunnel diode works at frequencies above 4000-megacycles 
(4 billion cycles). G.E. expects to make samples available in about 6 months. 

RESEARCH 

Frequencies of 4000 megacycles 

claimed for tunnel diodes 

Gallium arsenide tunnel diodes 
seen as assist to space vehicle program 

General Electric research scientists have successfully 
made tiny, electronic parts, called tunnel diodes, work 
at frequencies above 4000-megacycles ( four billion 
cycles) and in addition, most other performance 
characteristics exceed those of previous tunnel diodes. 

Key to the improved performance is the use of 
gallium arsenide, a little known and rarely used semi-
conductor material, as the basic element in the device's 
construction. 

General Electric Company officials have credited 
Dr. R. N. Hall of its Research Laboratory in Schenectady 
and Drs. N. Holonyak, Jr. and I. A. Lesk of its Advanced 
Semiconductor Laboratory in Syracuse for the gallium 
arsenide tunnel diode developments. All three scientists 
were also responsible, with others in the company, for 
the significant research achievements on germanium 
and silicon tunnel diodes announced last summer. 

Scientists stated that based on their present observa-
tions gallium arsenide is the best material for tunnel 
diodes so far explored and may be the ultimate material 
for the best overall performance. 

Oscillation frequencies of 4400-megacycles have been 
obtained indicating that frequencies well above 10,000-
megacycles are possible with tunnel diodes made of 
gallium arsenide. 

Canadian General Electric Company currently plans 
to make samples of the new gallium arsenide tunnel 
diodes available to industry circuit designers in about 
six months. While cost of the samples has not been 
set yet, it is estimated that the price will be approxi-
mately the same as the present eighty-six dollar price 
for its germanium tunnel diode samples. 

The tunnel diode is the latest member of a family 
of new solid state electron devices which includes the 
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General Electric research. physicist, Dr. I. A. Lesk, 
left, shows the minute 4000-megacycle gallium arsenide 
tunnel diode to Dr. II M. Sullivan, ?wad of laboratory. 

Dr. I. A. Lesk. and laboratory technician, examine one 
of G.E.'s gallium arsenide tunnel diodes under test. 

transistor and the solar cell. Like the transistor, the 
tunnel diode is a basic device in an electronic circuit 
but it has advantages the transistor does not. It 
achieves high frequency easily and is relatively insensi-
tive to temperature changes and nuclear irradiation. It 
is now expected that tunnel diodes will be used 
extensively in high speed computers, communications 
equipment and nuclear controls as a companion to the 
transistor. 

Extend missile capability 
In addition to the high frequency operation and 

the extremely small size, the new gallium arsenide 
tunnel diodes have other characteristics which it is 
believed will help extend the capabilities of the nation's 
inissile and space vehicle systems. 

More reliable, micro-powered, miniaturized elec-
tronic equipment, like computers, oscillators and 
amplifiers in the space vehicles themselves as well as 

Germanium Silicon 

in ground-based launching and control systems are 
expected to result from the development. 

First disclosure of the intensive tunnel diode 
research program was made last July when research 
findings were announced which indicated the device 
possesses many desirable characteristics and was close 
to commercial application. 

Early in September, last year, CGE started shipping 
samples of the germanium tunnel diodes to advanced 
circuit design laboratories. Since that time it has 
shipped several thousand devices and widespread engi-
neering design interest confirms belief in the tunnel 
diode's future. 

Technical details 
The gallium arsenide tunnel diodes now under 

development by General Electric have exhibited peak-
to-valley current ratios as high as 60 to 1. The highest 

Continued on page 70 

Gallium arsenide 

This oscilloscope E-I curve trace comparison of tunnel diodes made of germanium, silicon, and gallium. 
indicates some of the results of intensive research and development program on the new devices. 

arsenide 
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Computor conference 
The Second Conference of the Corn-

putor and Data Processing Society of 
Canada is scheduled for June 6 and 7 
at Hart House, Toronto. About 500 
delegates from across Canada are ex-
pected to attend. 

The conference has been planned 
to coincide with the third Canadian 
National Business Show, where an un-
precedented variety of computing and 
data processing equipment will be 
displayed, much of it for the first 
time. The latter show will be held 
June 6, '7 and 8 in the Automotive 
Building, Exhibition Park, Toronto. 

In recognition of the intricacies of 
computor and data processing work, 
CNBS exhibitors have arranged for 
special briefings and demonstrations 
for conference delegates on the night 
of June 7 and throughout June 8. 

Central Dynamics offers 
repair service 

Central Dynamics Ltd. maintains a 
modern, well equipped repair facility 
located in Pointe Claire, Que. A new 
building houses the latest in test equip-
ment and experienced technicians are 
available for the repairing, overhaul-

THANKS 

TO OUR MANY 

WONDERFUL CUSTOMERS 
for your kind indulgence during our recent 
expansion program. Our new ultra modern 
building and facilities, including one of North 
America's finest research and development 
laboratories for frequency controly study, are 
now complete. 

May we again offer our unparalleled service 
to you. 

Look lo cr--c>vr-1 for the finest — Canada's largest manufacturer 
of Crystals and Ovens. 

C 
500 BEECH ST. • P.O. BOX 1420 
WHITBY • ONTARIO • CANADA 

Telephone: MOhawk 8-3325 
Direct Toronto Line: EMpire 6-6012 

ing and calibration of instruments and 
equipment. 

In addition to this service, a city 
wide pick-up and delivery service in 
the greater Montreal area is offered. 

Sola Electric changes 
name 
Announcement was made recently 

by J. R. McGovern, vice-president and 
general manager, of a change of name 
for Sola Electric ( Canada) Ltd., a 
subsidiary of Basic Products Corpo-
ration, Milwaukee, Wisconsin. Effect-
ive April 15, the company was re-
named Sola-Basic Products Ltd. 

According to Mr. McGovern, "the 
new name is in keeping with the 
company's program for growth and 
diversification, which includes the 
manufacture and sale, in Canada, of 
product lines now made by other Basic 
Products organizations elsewhere." 

Sola-Basic Products Ltd.'s plant is 
located at 377 Evans Avenue, Town-
ship of Etobicoke, Toronto. 

Eimac signs English firm 
A licensing agreement between 

Eitel - McCullough, Inc., San Carlos, 
manufacturer of Eimac electron-power 
tubes and English Electric Valve Com-
pany of Chelmsford, England, has 
been arranged for the exchange of 
manufacturing rights and technical 
information. 

The agreement, effective March 1, 
will potentially expand the product 
lines of the two electron-tube com-
panies in the field of negative-grid 
tubes, klystrons and travelling wave 
tubes. For Eitel - McCullough, Inc., 
manufacturer of transmitting tubes, 
it marks the first licensing agreement 
with a foreign company and will 
further strengthen the company's posi-
tion in both the U.S. and International 
markets. 

The agreement permits each com-
pany to manufacture the other's prod-
ucts and market them internationally. 

Last month Eimac announced the 
establishment of a European sub-
sidiary, Eitel-McCullough, S. A. in 
Geneva, Switzerland for the market-
ing of Eimac products in Europe and 
the management of its fast growing 
international operations. 

New offices for 
Haloid Xerox 
Formal opening of new offices for 

Haloid Xerox of Canada Ltd. were held 
during the second week of May at the 
company's recently completed build-
ing at 20 Mobile Drive, Toronto. 

For complete details check No. 28 on handy card, page 85 
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Cover removed to show Channel and Signalling Units 
— 2 Channels per panel. 

FULLY TRANSISTORIZED 
CARRIER TELEPHONE EQUIPMENT 

for use with RADIO and CABLE SYSTEMS 

Channel 

Signalling Unit. 

TECHNICAL FEATURES: 

• 300-3,400 cz's Channel Bandwidth 

• 4 kc s spaced. 

• Optional Inbuilt Out - band signalling (:(825 c s 

at — 20 dbm0). 

• Fully transistorized. 

• 96 Circuits withou signalling or 48 circuits with 
signalling per 9 ft. racicside (201/2 in. x 81/2 in. floor 

dimensions). 

T MC 

• Compact plug-in units with hinged, card-mounted 
components give maximum cemponent accessibility. 

• Can be supplied on ratksides or a complete basic 
group on a sub-frame. 

• Available in 60-108 kc s basic channel groups or as 
systems for 12 - circuit 2 - wire cable operation or 
multicircuit, for radio links. 

• Confo,•ms with CCITT and BP0 requirements. 

TELEPHONE MANUFACTURING CO., LTD. 
SAXONY BUILDING, 26 DUNCAN SFREET, TORONTO 2B, ONTARIO 

For complete details check N. 73 on handy card, page 85 
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simplifies, beautifies 

the familiar telephone 

L. M. Ericsson has produced a one piece telephone called 

the Ericofon. In a light and beautifully fashioned case are con-

tained receiver, transmitter, line connector and dial. The Ericofon 

weighs less than the handpiece of most telephones. It is avail-

able in many colors for use in conjunction with Ericsson's 

intercom equipment. and to Canada's independent telephone 

companies. 

To introduce a design that is entirely new to 

ignore familiar concepts and in doing so, produce a 

better product, requires an abundance of two 

things. Imagination and technical resources. 

These assets together with 80 years expe-

rience and operations in 80 countries are 

offered by L. M. Ericsson to buyers of 

telephone, intercommunications 

and time control equipment 

in Canada. 

ERICSSON 

PORTABLE TELEPHONES 

The Ericsson portable 

telephone DPA1401 is designed 

to withstand the rough use that this 

sort of instrument is likely to receive. 

Complete with carrying case, the unit 

weighs less than nine pounds. Power is 

supplied by standard flashlight batteries. 

For information on the above or any 

type of telephone, intercom and time control 

equipment contact 

EllICSSON 
TELEPHONE SALES OF CANADA LIMITED 

Montreal: 130 Bates Road—Tel: RE.1-6428 

Toronto: 34 Advance Road, Etobicoke—Tel: BE. 1-1811 

2229 

--
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Veeder-Root 

Readout Counter used 
in Tape Preparation for 
Machine Tool Control 
A Veeder-Root Series 1538 Remote Data Readout Counter 
provides tape feed control for the motorized tape punching 
unit of the new Potter & Johnston Tape Control System. 
The tape punch is used to program machine functions on 
P & J Automatic Turret Lathes. The counter automatically 
controls the amount of tape feed required for each turre 
face involved, and stops the tape at preselected address 
points. When the correct address point is reached, a com-
bination of holes representing the machine command is 
punched into the tape. Counter is automatically reset for 
each turret face. 

o 

o 

POSITION 

o 

+D) 

- 
INCHES 

3 
Servo Repeaters 
Drive Counters 
to Indicate 
Lineal Motion* 
One of the ways to take 
advantage of digital read-
out for indicating and 

recording information at remote points is through servo 
repeaters. Applications in aircraft, for altimeters, naviga-
tional displays and similar instrumentation, suggest many 
other opportunities to use counters for more positive incfi-
cation and control. A typical "system" is shown here where 
a counter is used for indicating nuclear reactor rod posi-
tion. The servo repeater and counter actually form one 
packaged unit, and the 
whole device can be pot-
ted for environmental pro-
tection. When used to 
drive counters, the servo 
gear ratio is best selected 
to provide full scale 
travel of the counter 
for one revolution 
of the control 
transformer 
shaft. 

Typical servo repeater , counter device 

that converts synchro data to digital readout. 

\ Output shat 
to Counter 

Let Veeder-Root help you make Counters do more/ 
Extensive design experience and precision production tech-
niques make it possible for Veeder-Root to help you solve 
a wide variety of digital, readout, control and recording 
problems with counters — from the simplest ratchet to 
advanced readout and navigational devices. Send for in-
formation on specific applications or contact your local 
Veeder-Root Counting Engineer. 
'Reprinted from CONTROL ENGINEERING June 1959. Copyright° 1959 by McGraw-Hill Pub. Co., 
Inc. All rights reserved. 

11 Bulletin 
itigumme 

("" 

Veeder-Root Readout Device 
This is the basic series of Remote Data Readout 
Counters. Some are available for standard applica-
tions, or design variations will be submitted based 
on requirements. They function basically as analog 
to digital converters. 

Series 1538/electrical reset/ 
electrically actuated. Speed 
1000 c pm, 3 or 5 figure 

A Series 1538/electrically actuated/ 
1 manual reset. Speed 

1000 cpm, 3 or 5 figure 

Series 1606/mechanically actuated manual 
reset standard; bi-directional 
(non-reset) available. Speed 
5000 cpm, up to 5 figures 

Veeder-Root 
OF CANADA LTD. 

*77& 46wee 714ae COUlte 
26 Fieldway Rd., Toronto 

Main Officu & Factory: Veeder-Root Inc., Hartford 2, Conn., U.S.A. 
Officus & Agents in Principal Cities 

• For complete details check No. 76 on handy card, page 85 
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Reliability tester 
Item 466 

The AIL Type 90 Circuit Design 
Reliability Tester is used to test 
upper and lower limits of as many 
as 16 circuit components at one 
time. After the center values of 
components in a particular circuit 
design are computed and the 
effect of environmental conditions 
on these components is known, 
a circuit can be constructed on 
the Type 90 Tester which will in-
clude upper and lower values for 
all components in the circuit. The 
Type 90 will then check all pos-
sible combinations and permuta-
tions of component values within 
the circuit. 

The output of the circuit is 
displayed on a 5-inch oscilloscope 
(not furnished). A mask, made 
up to simulate the tolerable limits 
of the output waveform, is placed 
on the face of the tube. A light 
shield, with an internally mounted 
photo-sensitive device, is then 
fastened to the bezel uf the 
oscilloscope. Any deviation in the 
output waveform, beyond the 
limits set by the mask, will cause 
the light from the trace of the 
tube to trigger the photocell, in-
dicating a failure. The Type 90 
indicates the particular circuit 
configuration which caused fail-
ure. 
Airborne Instruments Labora-

tory, a Division of Cutler-Hammer, 
Inc., 1345 New York Ave., Hunt-
ington Station, N.Y., U.S.A. 

500 C resistor circuit 
Item 467 

C. C. Meredith & Company, 
Ltd. announces a unique metal 
resistor circuit stable up to 500°C, 
which is available on ceramic sub-
strates made to customer specifi-
cations for incorporation in elec-
tronic equipments where extreme 
stability is required. A resistance 
range of 30 to 70,000 ohms per 
square is available, making it pos-
sible to obtain resistance values 
of 100 ohms to several megohms 
in a short straight path without 
the use of grid or lattice patterns. 
An entire surface or an accurately 
defined pattern can be covered. 
Resistance patterns can be de-
signed to permit the addition of 
capacitors, diodes, transistors, in-
ductors or other electronic com-
ponents for water applications. 

No potting or other mechanical 
protection is needed, as the ex-
tremely hard surface remains im-
pervious to environmental condi-
tions. 
For further information write 

C. C. Meredith & Company, Ltd., 
Streetsville, Ontario. 

Panel bushing assembly 
Item 468 

Cambridge Thermionic Corpo-
ration has added a new panel 
bushing assembly to its wide line 
of electronic components. 
Designed to accommodate Vs" 

diameters, this new No. 1818 
assembly will broaden the range 
of sizes available. The complete 
3-piece assembly includes: hex-
ended bushing, standard hex nut, 
and internal tooth lock washer. 
Bushing is available in lengths of 
3/8" ( 1818-1); 1/2 " ( 1818-2); and %" 
(1818-3) with 1/4-28 UNF Thread. 
Concentricity of the bushing 
sleeve is excellent. Hex of bush-
ing and hex nut are 3/4 " double-
chamfered. Bushing and hex nut 
are brass, lock-washer phosphor 
bronze. Finish of bushing is .0003" 
bright nickel plate. Hex nut and 
lock washer are supplied with 
.0003" bright nickel plate finish. 
Like all CAMBION® components, 
the entire No. 1818 bushing assem-
bly is manufactured under rigid 
quality control standards and is 
performance-guaranteed. 
For further information write 

to Cambridge Thermionic Corpo-
ration, 445 Concord Avenue, Cam-
bridge 38, Massachusetts, U.S.A. 

Rotors 
Item 469 

A new range of Rotors for 
antennae or other equipment is 
now available. Several types are 
available for supporting loads up 
to 10,000 pounds. A remote con-
trol unit which is calibrated 
allows the angle of rotation to be 
set accurately within 2°. These 
rotors can be used for determin-
ing the characteristics of trans-
mitting and receiving antennae, 
monitoring and reducing the 

effect of interference as well as 
many other uses. These rotors are 
easily installed and masts can be 
provided to support the rotors. 
Known as the HA55 series, further 
information may be obtained 
from: 
The Ahearn and Soper Company 

Limited, 850 Belfast Rd., Elmvale 
Acres, Ottawa, Ontario. 

High channel 
TV transmitter 

Item 470 
Development of a new 25 KW 

TV high channel transmitter is 
announced by Canadian General 
Electric Company Ltd. Suitable 
for the transmission of either 
monochrome or color television 
signals, the new G-E transmitter 
(designated the TTC-99-B) has 
been designed for high-quality 
performance, and economy of 
operation. The new unit can be 
operated from 12.5 KW sync peak 
through to 25 KW sync peak 
power output. It can be used 
with G-E Ultrapower 24- gain 
directional antenna or the 24-gain 
omni-directional antenna to give 
maximum effective radiated 
power. The 25 KW amplifier por-
tion of the new transmitter can 
also be used to increase power 
for existing stations. 
The new TTC-99-B has many 

other features including: a built-

in sweep generator; automatic 
power failure restart operation; 
complete air-cooling; positive con-
trol and protective circuits, in-
cluding VSWR protection, to give 
greater reliability. 
For additional information con-

tact Canadian General Electric 
Company Limited, Electronic 
Equipment and Tube Dept., 830 
Lansdowne Ave., Toronto 4, Ont. 

Diode test set 
Item 471 

An entirely new instrument, 
capable of generating and display-
ing the millimicrosecond recov-
ery characteristics of ultra fast 
switching diodes on conventional 
oscilloscopes, has been announced 
by Lumatron Electronics, Inc. 
The instrument, Model 510, in-

cludes a novel test fixture for 
rapid, manual insertion of coaxial 
lead diodes, a metered regulated 
power supply, a mercury switch-
ing type pulse generator, a wide 
band delay unit and a millimicro-
second sampling converter. 
The fixture has a unique, co-

axial structure and includes all 
necessary components to display 
the recovery characteristics of 
extremely fast diodes. The power 
supply is current regulated, 
metered and capable of providing 
currents up to 20 ma at 15V. The 
pulse generator is of the mercury 
switch type, with regulated, pre-
cisely adjustable pulse amplitude 
and a risetime of less than 0.3 
millimicroseconds. 
The Model 510 combines these 

new instruments in a single fully-
transistorized unit so compact that 
it requires no more bench space 
than a standard notebook. 
Write for particulars to Instro-

nics Limited, P.O. Box 100, Stiffs-
ville, Ontario. 

Pulse sampling system 
Item 472 

Recurrent signals faster than 
the normal capabilities of Tek-
tronix Type 530, 540, and 550 
Series Oscilloscopes can be ob-
served with the Tektronix Pulse 
Sampling System. Risetimes to 
approximately 0.6 nsec (bandwidth 
to 600 mc) can be investigated 
with the system. Displays with 
apparent sweep times of as little 
as one nsec can be provided (with 
magnifier, 100 picoseconds/cm). 
The versatile system also pro-

vides general purpose medium and 
low speed service, convenient 
trigger takeoff, precise pulse gen-

erator with repetition rate of 720 
pulses/sec nominally and risetime 
less than 0.25 nsec, ample signal 
delay, superior synchronizing, 
bright display, and high basic 
repetition rate to 100 kc. Costing 
much less than comparable sys-
tems — especially if the user has 
a Tektronix Plug-in Oscilloscope 
— the Pulse Sampling System, in 
addition to the oscilloscope, con-
sists of: Type N Sampling Plug-
In Unit, Type 110 Pulse Generator 
and Trigger Takeoff, and Type 
113 Delay Line. 
Tektronix, Inc., P.O. Box 831, 

Portland 7, Oregon, U.S.A. 

Gammagraph Item 473 
The Gammagraph is the first 

instrument developed to measure 
continuously the fall-out of gamma 
radiation indoors or out of doors, 
such as in the vicinity of a nuclear 
power station. Powered by an 
ordinary car battery and com-
pletely weatherproof, it can work 
in isolated country places con-
tinuously for one month without 
any attention. Local authorities 
can now record gamma radiation 
fall-out as simply and easily as 
they do temperature, barometric 
pressure, rainfall and hours of 

sunshine. The ganuna radiation 
throughout the world could be 
mapped in this way. 

Electronic Instruments Ltd., 
Richmond, Surrey, England. 

Electronic time meter 
Item 474 

A new electronic time meter 
manufactured by L M Ericsson 
is now available on the Canadian 
market. The operation of the 
time meter is based on the well 
known principle of charging a 
capacitor whereby the voltage 
across the capacitor will be a 
function of the charging current 
and charging time. The wide 
range of the meter permits meas-
urements from fractions of a 
millisecond up to 10 seconds and 
the high impedance inputs allow 
the possibility of direct connec-
tion to test objects even when 
mounted in equipment. 
Further information can be ob-

tained from Ericsson Telephone 
Sales of Canada Ltd., 130 Bates 
Rd., Town of Mount Royal, Mont-
real. 

Hermetically sealed relay 
Item 475 

A new 10 ampere DPDT her-
metically sealed relay FC-215 has 
been developed by Struthers-
Dunn. 
Designed to perform depend-

ably when subject to high levels 
of shock and vibration. 
For use in missiles, piloted air-

craft, and other military devices. 
Features and electrical char-

acteristics: Balance armature; In-
ternal welded joints; Contact rat-
ing 10 ampere resistive to 26.5 
VDC.; Operating voltage — 18 
VDC; Operating temperature 
range — minus 65°C to plus 125°C; 
30 G vibration to 2000 cycles. 
For further information and 

copy of data bulletin FC-215, write 
to: Struthers-Ounn Relays, Divi-
sion of Renfrew Electric Co. Lim-
ited, 349 Carlaw Avenue, Toronto 
8, Ontario. 
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TR IMPOT h potentiometer 
Item 476 

Model 215 TRIMPOTa potentio-
meter incorporates Bourns' ex-
clusive Resiston• element, a high 
temperature carbon deposited on 
an inert and moisture-proof cera-
mic base. This combination pro-
vides temperature stability un-
equalled by other deposited carbon 
potentiometers as well as excel-
lent shock, vibration and accelera-
tion characteristics. 

Specifications on Model 215 in-
clude — Power rating: 0.25 watt; 
operating temperature range: —65 
to + 125'C; Resistances: IK to 10 
megohms; Usable potentiometer 
range: 98 per cent; Resolution: 
infinite. Model 215 also features 
22-turn screwdriver adjustment, 
self-locking shaft and idling wiper 
at the ends of adjustment travel. 
Measuring only 1/4" x e," x 114", 

Model 215 mounts individually or 
in stacked assemblbs using 2-56 
screws through body eyelets. In-
sulated stranded leads, solder lugs 
or printed circuit pin terminals 
are available to simplify mount-
ing on a chassis or printed circuit 
board. 
For additional information on 

the Model 215 or other Bourns' 
products, write their Canadian 
licensee: Douglas Randall (Can-
ada) Limited, 126 Manville Rd., 
Scarborough, Ontario. 
• Resiston is a trademark of 
Bourns, Inc. 

Microwave receiver 
Item 477 

The Polarad Model RW-T An-
tenna Pattern Microwave Receiver 
covers a frequency range of 2,000 
to 75,000 mc with a single tuning 
head. It has the unique feature 
of allowing the mixer to be 
located remotely from the tuning 
head at distances up to 75 feet. 
A single coax cable is all that is 
required between the remote 
mixer and the receiver head. This 
eliminates the need for cumber-
some waveguide between the 
antenna and the receiver. 

Internal electronic 1000 cps 
sweep makes the Polarad receiver 

compatible with ai» of the com-
mercially available antenna pat-
tern recorders without deteriora-
tion of other specifications. 
The receiver can be used for 

CW, AM, FM and pulse reception. 
Polarad Electronics Corporation, 

43-20 Thirty Fourth Street, Long 
Island City 1, N.Y., U.S.A. 

Turret TV tuner 
Item 478 

General Instrument — F. W. 
Sickles of Canada Ltd. announces 
the forthcoming availability of 
the company's Miniature Turret 
TV Tuner known as the Mark 
VIII. This tuner has been under-
going development and testing 
for nearly two years. The Cascode 
version has been specially de-
signed for the Canadian market 
and the bulk of the specific de-
velopment related to this version 
has been undertaken by the com-
pany's Canadian engineering 
groups in parallel with its U.S. 
design groups. 

The Mark VIII Miniature Turret 
is a 13 - mechanical/12 - electrical 
position tuner, specifically de-
signed with high reliability and 
rugged operation as the object-
ives. For example the wiper con-
tacts receive minimal flexing in 
operation, thus fatigue is at an 
extremely low level and contact 
pressure is uniform throughout 
the life of the tuner with mini-
mum contact wear. Drift has re-
ceived particular attention, and 
all significant areas of the oscil-
lator circuit utilize glass based 
Melamine insulation. Full 12 chan-
nel adjustments are available in 
the oscillator circuit. Adjustments 
are positive and free from vibra-
tion, drift, humidity, etc. 
General Instrument — F. W. 

Sickles of Canada Ltd., P.O. Box 
408, Waterloo, Ontario. 

Voiceplex system 
Item 479 

The Model VP-55-1A Voiceplex 
system, developed by Kahn Re-
search Laboratories, Inc., permits 
two voice messages to be trans-
mitted in the same frequency 
spectrum normally occupied by 
one. Total spectrum requirements 
are only 300 to 3,000 cps, and the 
system may be used wherever 
voice communications are re-
quired — over low-quality land 
lines, carrier telephone circuits, 
or radio links. 

Voiceplex incorporates a novel 
time division multiplex technique 
for transmitting and sequentially 
sampling the two separate chan-
nels at a very slow rate. Thus, 
it may be used without obso-
lescence of existing equipment or 
increasing spectrum requirements. 

Special circuitry is included for 
generating a new type of high-
stability synchronizing wave and 
a sampling system for decoding 
and separating the two channels. 
Kahn Research Laboratories, 

Inc., 22 Pine Street, Freeport L.I., 
N.Y., U.S.A. 

Image orthicon tube 
Item 480 

A new extended - life image 
orthicon tube developed by the 
Westinghouse electronic tube divi-
sion for use in television cameras 
uses a new target material and 
new processing to virtually elim-
inate image retention and its lim-
iting effect on operating life. The 
new WL-7611 image orthicon bears 
a 1000-hour warranty from West-
inghouse rather than the 500-hour 
warranty applying to other image 
orthicons used in the industry. 
The WL-7611 image orthicon is 

available at a suggested price 
to the user only very slightly 
higher than the cost of a stand-
ard 5820 image orthicon. This 
differential will make it possible 
for television station operators 
to make substantial reductions in 
the hourly cost of camera tube 
operation. Other advantages re-
sulting from the tube's immunity 
to image retention are its low 
susceptibility to raster burn and 
its elimination of the need for 
an orbiter. 
The WL-7611 orthicon is directly 

interchangeable with the 5820 
orthicon and has identical per-
formance characteristics, except 
for the WL-7611's higher level of 
sensitivity over a longer operat-
ing life. 
For more information on the 

new extended-life image orthicon, 
write Canadian Westinghouse 
Company Limited, Hamilton, Ont. 

Temperature controller 
Item 481 

The first of the new Fielden 
"Bikini" range of transistorized 
instruments is a Precision Tem-
perature Contridler with a differ-
ential of only 0.5°C, high calibra-
tion accuracy and very high long 
term stability. 

The instrument is housed in a 
small meter type case and occu-
pies a panel space of only 41/2" 
diameter. The scale, which is 9" 
long, is calibrated directly in °C 
or °F and the bold pointer is set 
to the required control tempera-
ture by a small knob in the center 
of the instrument. A red lamp 
visible from the sides as well as 
from the front indicates the con-
trol action. Control can be at 
any temperature between-2000°C 
and + 500°C with a minimum tem-
perature range span of 50°C and 
there are 12 standard calibrations 
in 'C and ° F. 
The electronic circuit is of an 

advanced design and is the result 
of three years' intensive work by 
Fielden. The instrument is com-
pletely transistorized and will 
operate from a 12 volt DC supply, 
components operating well below 
their maximum rating. 
Inexpensive power supply units 

are available to provide the neces-
sary 12 volts DC from the usual 
supply mains. 
For further information, contact 

Measurement Engineering Ltd., 
Arnprior, Ontario. 

I.F. preamplifier 
Item 482 

A new transistorized IF pre-
amplifier further supplements 
LEL's standard line of transistor-
ized equipment designed for use 
in missile, space, and telemetry 
applications. 
The IF 86 has a bandwidth of 

twenty megacycles centered at 60 
MC and designed to be used with 
microwave receiver mixers having 
an IF source impedance of 300 
ohms and 18 :VIMFD. Noise figure 
is better than 4.25 db. The IF 86 
is also available at other center 
frequencies and for other source 
impedances. 
For further information contact 

the Canadian representative: E. 
G. Lomas, 227 Laurier Ave. West, 
Ottawa 4, Ontario. 

Microvolt-Microammeter 
Item 483 

The "Micrograph", a high-speed 
DC recording microvolt-microam-
meter, operates on the continuous 
self-balancing potentiometer prin-
ciple. The moving coil detector 
forms part of a DC to AC photo-
electric amplifier - converter. A 
light source projects to a beam 

to a mirror on the moving coil, 
and is reflected to a pair of photo-
cells. The AC signal developed 
by the displacement of the light 

spot over the photocells is passed 
through a transistorized amplifier 
to drive a servo motor. Rotation 
of the motor moves the sliding 
contact over the potentiometer. 
As the compensating current be-
comes equal to the current being 
measured, the signal disappears 
and the servo motor stops. Thus 
the displacement of the sliding 
contact is independent of the 
linearity of the amplifier, and is 
a linear function of the input 
current. The displacement is re-
corded by a pen connected to the 
sliding contact. 

R. H. Nichols Limited, Box 500, 
Downsview, Ontario. 

Dished lockwasher 
Item 484 

A specially - designed Dished 
Lockwasher, developed by Shake-
proof/Fastex Division of Canada 
Illinois Tools Limited, incorpo-
rates a number of features that 
make it useful in applications 
where locking is necessary. The 
smooth, burr-free flat rim pre-
vents scoring of painted surfaces, 
plastic parts, and die cast mate-
rials. 
The surface protection feature 

is combined with the locking 
action of a Shakeproof/Fastex 
Tooth Lockwasher and the spring 
take-up of a cone washer. The 
spring take-up compensates for 
a large differential in expansion 
between plastics or die cast 
materials and the steel in the 
screw. 
The washer can be made in 

small enough sizes to fit small 
recesses or confined areas some-
times found in electrical equip-
ment and related fields. 

Shakeproof 'Fastex Division of 
Canada Illinois Tools Limited, 67 
Scarsdale Road, Don Mills, Ont. 

Epoxy casting system 
Item 485 

A new epoxy system has been 
developed by Hysol (Canada) Lim-
ited, Toronto, as an immediate 
flame-out type. The material Hysol 
15-032, is classed as "non-burning" 
under ASTM D635-56T and "Self-
extinguishing" under MIL-I-16923C 
and MIL-T-27A. Having good ther-

mal shock properties, it is suit-
able for electronic and electrical 
power applications. 
Hysol (Canada) Limited, P.O. 

Box 53, Station "R", Toronto, Ont. 

Portable oscillator unit 
Item 486 

Not one in a million! — but 
one in two and a half billion! 
That is the stability plus or minus 
of the new 5 Mc/s high stability 
crystal controller oscillator unit 
manufactured by Standard Tele-
phones & Cables Company, occupy-
ing one quarter of the space of 
a static installation. 
By using transistors and sub-

miniature wired in tubes S.T.C. 
have developed a rugged port-
able recording frequency stand-
ard having a laboratory quality 
for field use. Instruments requir-
ing calibration do not have to be 
removed from their environment; 
instead the calibration instru-
ment is brought to them. 
The fully portable oscillator de-

signed by Standard Telephones & 
Cables Company consists of a 
high quality quartz crystal oscil-
lator and carefully designed oven. 
Write Standard Telephones 8. 

Cables Mfg. Co. (Canada) Ltd., 
9600 St. Lawrence Blvd., Mont-
real 12, Que., for further details. 
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PRECISE 
VOLTAGE 
REGULATION 
with u TCVR 
The TCVR is a servomechanical automatic 
voltage regulator. having the very high speed 
of correction of 20 VOLTS PER SECOND. 
It provides an undistorted output, maintained 
constant within very close limits (normally 
0.5%) from no-load to full-load, for large 
variations in frequency and power factor. 
These features are most important for the 
successful operation of today's complex and 
critical electronic and electrical equipment. 

A wide range of models in the TCVR Series 
from 2.0 to 12 KVA single-phase, and 6.5 to 35 
KVA three phase, are available to standard or trop-
ical specifications, in cabinets or for rack mounting. 
Models are also available in which the output voltage 
is continuously adjustable over a wide range by 
means of a panel control. Regulators can be supplied 
to other specifications, and special models can be 
designed to order. 

These regulators are the products 
of Claude Lyons Limited of Eng-
land, and are sold and serviced in 
Canada exclusively by the Ahearn & 
Soper Company Limited. for com-
plete information on our entire 
range of automatic voltage regula-
tors an stabilizers from 500 VA to 
82 KVA, request Catalogue S-592. 

ASS... stands for Assured Satisfaction AS 60-4 

THE AHEARN and SOPER COMPANY LIMITED 
850 Belfast Road • Elmvale Acres • Ottawa • Canada 

Ionization gauge controls 
Item 487 

A new series of ionization gauge 
controls for the accurate and uni-
form measurement of ultra-high 
vacuum has been introduced by 
F. J. Stokes Corporation, Phila-
delphia. The series comprises four 
models: Model IG-50 and TIG-50 
with a range from 10-8 to 10-8 mm. 
Hg., and Model IG-60 and TIG-60 
with a range from 10-8 to 10-1° mm. 
Hg. The TIG units combine a 
thermocouple gauge circuit with 
the ionization gauge. 

Simple to use, the Stokes ioni-
zation gauge controls are also 
flexible in application, operating 
most standard vacuum gauges 
without circuit modification. All 
units come with metal enclosures 
as standard equipment and are 
sized for rack mounting. 
The Stokes ionization gauge 

controls do not contain bridge 
circuits, with their inherent dis-
advantages for this application; in-
stead, they employ electrometer. 
type amplifiers with negligible 
feedback. This provides unusu-
ally stable and linear output un-
affected by variations in tubes 
and other components. 
For further details write Cana-

dian representative: F. J. Stokes 
Company of Canada, Ltd., 4198 
Dundas Street West, Toronto 18, 
Ontario. 

Alumina polishing 
crystals 

Item 488 
The Geoscience Instruments 

Corporation announces two new 
electronic — semi- conductor 
grades of levigated alumina abra-
sives — "Corunda" (Liquid Sap-
phire and Liquid Ruby). These 
abrasive crystals meet the critical 
requirements of the electronic 
and semi-conductor industry and 
will produce the ultra high pol-
ished surfaces necessary for ad-
vanced device fabrication. Also 
used for quality infra-red lenses; 
spectroscopy; metallurgical in-
vestigations. Graded uniform par-
ticle sizes: .05 micron gamma 
A1203 and .25 micron alpha A1202. 
Laboratory certified: analysis to 
99.99 per cent activated A120a. 
Unique packaging to avoid con-
tamination. Consulting services 
available. 
For additional information write: 

Geoscience Instruments Corpora-
tion, 425 Park Avenue, New York 
22, N.Y., U.S.A. 

Lever-actuated switch 
Item. 489 

The ESCO type MA-12-L minia-
ture switch provides multi-circuit 
control, panel-mounting, and lever 
operation in a compact unit suit-
able for low-power and electronic 

circuits. The assembly can be 
furnished with either one or two 

sections, giving up to twelve-pole 
switching. The lever actuator can 
be arranged to be spring returned 
to center from either or both of 
the two end positions or can be 
maintained in any or all of the 
three positions, or limited to two 
positions. Insulation of both sta-
tionary and movable contacts is 
molded of alkyd type MAI-60, per 
MIL-M-14E, and the basic switch 
is designed to meet MIL-S-3786. 
The electrical ratings are: 3 
amperes continuous current at 
115 volts AC; interrupting rating, 
1/2  ampere at 115 volts AC; volt-
age breakdown 1000 volts RMS. 

All current carrying parts are 
silver-alloy material, assuring low 
contact resistance for the life of 
the switch. A "flying arm and 
star wheel" detent mechanism 
give positive non-hanging position-
ing. 
For details write to: George M. 

Fraser Limited, 1554 Yonge Street, 
Toronto 7, Ontario. 

Loading reactor 
Item 490 

Called Exel, this new self-con-
tained loading reactor simplifies 
inductive load testing in labora-
tory, test, inspection, research 
and development applications. It 
is designed to provide a conve-
nient inductive load which can 
be made adjustable by using in 
conjunction with a Powerstat 
variable transformer. 
The Exel is used primarily for 

testing apparatus at various lag-
ging power factors, i.e. to simu-
late an inductive load. Ratings 
are: 120 volts, 60 cycles; 2.0 
amperes at 120 volts continuous 
duty (3.0 amperes for intermittent 
duty); inductive reactance 60 
ohms; DC resistance 4.0 ohms; 
inductance 0.16 henrys. 

Essentially, an Exel consists of 
a gapped, strip-wound silicon steel 
toroid core, wire-wound and im-
bedded in epoxy compound. The 
entire assembly is enclosed in a 
compact phenolic case having two 
Superior 5-way binding posts for 
connections. Dimensions are 6" L 
x 2%" W x 53/4 " H. 
For 2-page Exel data sheet SE-

L2606 write: The American Supe-
rior Electric Co., Ltd 174 Evans 
Avenue, Toronto 18, Ont. 

Panel meter 
Item 491 

Canadian General Electric's line 
of "Big Look" AC and DC panel 
meters has been augmented by 
the addition of a new 41/2 inch 
model. Available for all standard 
voltage and current ratings, the 
instrument features a 3.93 inch 
scale length. Accuracy is plus or 
minus two per cent. 
The new 41,42 inch instrument 

can be supplied with custom-made 
scales to comply with customers' 
appearance design or color-coding 
requirements. 
Method of mounting is stand-

ard, conforming to the ASA C39.1 
(1955) specification for 41/2  inch 
panel meters. 
CGE reports that the instru-

ment which will be available by 
May 1, 1960, will be priced com-
petitively. 
For further details write to 

Canadian General Electric Co. 
Ltd., 214 King St. W., Toronto 1, 
Ontario. 

For complete details check No. 3 on handy card, page 85 
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1/2 " Bit L. No. 70 
Shield L. IN o. 68 

Canadian 
Representative: 

s. 

/41DCOLP‘ 
(Regd.7i-ade Mark) 

C.S.A. APPROVED 

SOLDERING 
INSTRUMENTS 

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

Manufactured for 

All Supply Voltages 

6/7 to 230/50 v. 

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

Insulation standards are 
approved in all leading 
countries. 

All Designs Cover the 
Demands for Continual 

Bench Production 
Assembly. 

Canadian, British and 
Foreign Pats. 

Reg, designs, etc. 

3 16" Bit 
L. No. 64 

L. J. LAMB 
Box 103 - Weston, Ont. 

For complete details check No. 1 on handy card, page 85 

The guaranteed 
terminal boards... 

made of iitau 
certified materials 

---

CAMBIONn terminal board materials include paper, cloth, 

nylon or glass laminates, bonded with phenolic, epoxy, 
melamine or silicone resins. All stock is strictly top grade — 
certified — and all boards are made and assembled under 
strictest quality control. Results are no cracks, strain or chips 
in boards, no damaged or insecurely mounted terminals. 
CAM BION board types are standard all-set, miniature a:1-set, 
standard ceramic, standard fiberglas and custom-made. Com-
plete boards or separate sections available. Standard or special 
components assembled as required. For details, write 

Cambridge Thermionic Corporation of Canada, Ltd., 2425 
Grand Boulevard, Montreal 28, P.Q. 

Wg3BroM 

There's a stronger, 
more compact 
ARROW- HART SWITCH CONTROL 

for every ¡ ob! 

Arrow-Hart offers a com-
plete range of quick make 
and break switches for 
vacuum sweepers, fans, 
power tools, radio and elec-
tronic equipment. 
Send for your copy of the 
ne ve illustrated Bulletin Z-12 
today . . . and ask us for 
any additional advice or 
information you may need. 

ARROW-HART & HEGEMAN 
(CANADA) LIMITED 

INDUSTRY STREET, TORONTO 15, ONTARIO 

7365 MOUNTAIN SIGHTS, MONTREAL, QUE. 

Quality MOTOR CONTROLS • WIRING DEVICES • APPLIANCE SWITCHES 

6006 -R 

For complete details check No. 9 on handy card, page 85 

NEW... From BELLING & LEE England 
PRINTED CIRCUIT GUIDES 

for faster PANEL INSERTION 

. . COSTS LITTLE . . . SAVES A LOT 

May be used with any type of connector. The new 
Belling & Lee time saving Printed Circuit Guides 
feature: 

• Moulded in strong nylon 
loaded phenolic material. 

• Anti-twist dowels. 
• Single hole mounting. 

For complete information and brochures 
Exclusive Canadian Distributors 

ASTRAL ELECTRIC CO., LTD. 
44 DANFORTH ROAD, SCARBOROUGH, ONTARIO 

The guaranteed electronic components 

For complete details check No. 19 on handy card, page 85 
ELECTRONICS AND COMMUNICATIONS. June, 1960 
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LET'S 
TALK 

PRINTING VALUE! 
— says printing expert 

Jack Sparks ." 

Printing value is the 
combination of price, service 
and quality you obtain 
from your printer. All three 
factors count in the final 
analysis. 

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

Manager, Commercial Printing Division, 

age publications limited 
450 Alliance Avenue 
Toronto 9 - RO. 2-7225 

RYLON 

TOWERS 
TRYLON towers are available 
for all applications from the 
smallest to the largest. 
Designed and manufactured 
in Canada in accordance with 
C.S.A. specifications. 

TRYLON towers are 
available for AM, TV, 
Microwave and Com-
munications Antennas. 

TRYLON service also 
includes design, devel-
opment, supply, instal-
lation and maintenance 
by expert craftsmen. 

•C":777 
Blackstone E.S.S. 8 Turbo charged 

Diesel 800 BHP continuous 900 RPM. 

ALL KINDS OF 

POWER 

Lister HB3 air cooled lightweight Diesel 36 continuos. 2000 RPM. 

LISTER-BLACKSTONE 
DIESEL ENGINES 

Wherever you use Diesel power, there is a 
Lister-Blackstone engine to handle the job 
efficiently, economically. The full line includes units 
from VA to 1400 BHP. 

Built in a tradition of reliability, all models incor-
porate the very latest improvements in Diesel design. 
Easy maintenance and dependable operation are 
assured when you specify Lister-Blackstone. Service 
and spare parts are available from coast to coast. 

Write us for details indicating application. 

The WIND TURBINE Co. of Canada Ltd. CANADIAN LISTER-BLACKSTONE 
145 Lucan Street 

Waterloo, Ontario 

L I M ITED 

1921 Eglinton Ave. E. Scarborough Toronto 13 Ontario 

V ANCOUVER MONTREAL 

In the U.S.: Lister- Blackstone, Inc., 42-32 21st Stroet, long sland ( i'y 1, N.Y. 

For complete details check No. 78 on handy card, page 85 
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Hot wire anemometer 
Item 492 

The Flow Corporation Model 
54A1 Hot Wire Anemometer gives 
a continuous accurate measure-
ment of the mass velocity of air. 
To get a velocity reading it is 
only necessary to insert a probe 
containing a sensing unit into 
the air stream. The velocity is 
then read directly on the meter. 
If desired, a recorder can be 
utilized to provide a continuous 
record of the air velocity over 
any designated period. 

Model 54A1 measures average 
and instantaneous velocities in 
the flow of air by making use of 
the cooling effect of the stream 
on a thin electrically heated wire 
filament. A completely transistor-
ized circuit maintains constant the 
resistance ratio of a hot and cold 
filament. 
The instrument is operated by 

two rechargeable, sealed, nickel 
cadmium batteries. Recharging 
is accomplished by plugging into 
any standard 115 V AC outlet. 
Batteries can be recharged over-
night and will run for approxi-
mately 8 hours continuously. The 
battery life is approximately 10 
years. 
For further particulars write 

Radionics Limited, 8230 Mayrand 
St., Montreal 9, Que. 

New low level relay 
of unique design 

Item. 493 
The Miniature Mercury Relay 

is essentially a glass capillary tube 
containing a short thread of mer-
cury free to move in either direc-
tion. At each end of the tube 
are gas chambers containing 
nitrogen under 25-30 atmospheres. 
One of these chambers is a heater. 
Two platinum wires protrude 

into the capillary, one into the 
mercury and the other into its 
path. When the heater is turned 
on the mercury moves along the 
tube shorting the contacts. 

Capacity between contacts is 
only 0.4 mmf. The switching time 
is never greater than 500 m/sec. 
from —30°C to +90°C, and the 
relay is built to withstand 40g. 
The Ahearn and Soper Company 

Limited, 850 Belfast Rd., Ottawa, 
Ontario. 

Silicone varnish 
Item 494 

An all-new Class H silicone dip-
ping and impregnating varnish 
that is as easy to process as most 
Class A and Class B varnishes has 
recently been announced by Dow 
Corning Silicones Limited. Desig-
nated Dow Corning 980 Varnish, 
this new material cures in only 
six hours at 150°C. This tempera-
ture is 50°C below that required 

for other silicone varnishes. In 
addition, run-off is substantially 
lower than that for other var-
nishes, assuring appreciable sav-
ings in equipment maintenance 
and cleanup time. 
Despite its low curing tempera-

ture, this new varnish meets AIEE 
requirements for use in 220"C 
systems . . . has greater heat 
stability than any other varnish 
known. In addition, it resists 
moisture and is unaffected by 
many corrosive atmospheres. 
Supplied as 60 per cent solids 

in diacetone alcohol, Dow Corn-
ing 980 Varnish has a higher flash 
point than xylene or toluene 
impregnating solutions. 
For additional information about 

Dow Corning 980 Varnish, con-
tact Dow Corning Silicones Lim-
ited, 1 Tippet Road, Downsview, 
Ontario. 

High voltage 
transformers 

Item 495 
Individual transformers operat-

ing from a single-phase, 240-volt 
line are now available from 
Ohmite Manufacturing Company. 
Model VT8H is rated 3 amperes 
and at maximum setting will 
deliver line voltage (240V) or over-
voltage (280V). Model VT8HN is 
the "no-overvoltage" type which 
will deliver just line voltage at 
maximum setting, but offers a 
current bonus in its output rating 
of 4 amperes. 
The "high voltage" units afford 

the convenience of 240-volt, single-
phase operation using a single 
unit instead of a ganged assem-
bly. 

A noteworthy feature of these 
"high voltage" transformers is a 
tap which permits operation at 
120 volts input with 280 volts out-
put for the VT8H and 240 volts 
output for the VT8HN (some de-
rating is required for output 
beyond 120 volts). These high 
voltage transformers can also be 
obtained in ganged assemblies 
to achieve 240-volt, 3-phase opera-
tion or 480-volt single phase or 
3-phase operation. Request Bul-
letin 151 from Ohmite Manufac-
turing Company, 3696 Howard St., 
Skokie, Illinois, U.S.A. 

Servo building blocks 
Item 496 

Servomechanisms (Canada) 
Limited announces a line of 
high-performance 60-cycle servo 
amplifier equipment for industrial 
control applications. Designed and 
manufactured in Canada, the 
equipment features high-quality, 
reliable components, accessible 
layout and sturdy construction. 
SML industrial servo units fit 

into a wide variety of systems by 
simple exchange of plug-in net-
works. Their outputs are tuned 
to match popular models of servo 
motors. 
A typical application, in which 

SML equipment is giving trouble-
free service in a rugged environ-
ment, is a moisture-content control 
in an automatc cement-mixing 
plant. Other uses are automation 
of machine tools and photographic 
equipment, and air, gas or liquid 
controls in chemical or other 
processing systems. 
For technical data, advice on 

applications, prices and delivery, 
write or phone: Servomechanisms 
(Canada) Limited, Technical Sales 
Dept., 123 Rexdale Blvd., Rexdale, 
Ontario. CHerry 4-5376. 

TOP-RATED, LOW PRICED 
TEST EQUIPMENT BY 

HEATHKIT! 

HEATHKIT 5" 

OSCILLOSCOPE 

MODEL 0-12 $80.95 
A top performer in every 
respect, the Model 0-12 
handles critical observa-
tions in your laboratory or 
shop with ease, providing 
clear, sharp, pattern dis-
plays in every application. 
Vertical frequency 

response extends from 3 CPS to 5 me — 1.5 db — 5 db 
without extra switching. Response is down only 2.2 db 
at 3.58 me. The Heath patented sweep circuit functions 
effectively from 10 CPS to better than 500 kc in five 
steps, giving you five times the sweep range of most 
other scopes. 

HEATHKIT 

VACUUM TUBE 

VOLTMETER 

MODEL V-7A $36.95 
MODEL W-V-7A(wired)$56.95 

This exceptionally fine 
vacuum tube voltmeter 
rapidly and conveniently 
measures AC volts (RMS), AC 
volts (Peak-to-peak), DC volts, 
resistance and db. Convenient 
front panel zero adjust and 
ohms adjust controls. Low 
voltage scale provides over 21/4" of scale length per 
volt measured! Features: modern circuit design for 
faster, easier construction and stable performance; 
logical and functional placement of controls for smooth, 
rapid operation; 1% precision resistors used for 
high accuracy; high impedance 11 megohm input. 
Comprehensive construction manual for simplified 
assembly. 

rimmik 
DAY S T R C) IVI LIMITED 
IMMe 

2 RAITHERM ROAD, TORONTO 19, ONT. 
602.1 

ELECTRONICS AND COMMUI4ICATIONS. June, 1960 
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multi-range 

multi-purpose 

a.c. d.c. current ranges 

accurate 

Model 8 

Universal 

AvoMeter 
ELECTRONICS 

RADIO 
TELEVISION 

The multi-range instrument 
with automatic cut-out pro-
tection for overload .. . just 
reset and carry on reading. 

OTHER FEATURES: 

4 Current Ranges: 
100 mA. to 10 Amperes A.C. 

7 Current Ranges: 
50µA. to 10 Amperes D.C. 

14 Voltage Ranges: 
2.5 Volts to 2,500 Volts 

A.C. and D.C. 

3 Resistance Ranges: 
0.3 Ohms to 20 Megohms 

Comprehensive AvoMeter Bulletin 

ovoiloble on request. 

Complete foceory repo. 
service with cil spares in 
stock. avoilotde at our 
Toronto plant. 

4544 DUFFERIN STREET, TORONTO 
TORONTO MAIL VANCOUVER. 
P 0 Bo. 500 624 Vancouver Brock 

DOWNSVIEW, Oman° 736 Granville Srreel 

Okanagan Telephone Co. 
Continued from page 39 

Telephone Company operators that year completed 
426,339 long distance calls — about one-third the 
volume of 1959 calling. In fact, the 1959 calling figure 
is greater than the combined three-year total of 
1,139,204 calls for the years 1947 to 1949. 
A look at the increase in toll circuits over the past 

ten-year period presents an interesting picture and to 
a large degree explains why Okanagan Telephone oper-
ators complete three times as many long distance calls 
today as compared to a decade ago. 

In 1950 — the Okanagan Telephone Company had 
58 inter-exchange toll circuits plus a further 32 circuits 
connecting to the B.C. Telephone Company — 90 toll 
circuits in all. 

Today, in 1960, the Okanagan System has 134 inter-
exchange toll lines, another 85 circuits to exchanges 
providing Extended Area Service, and inter-system toll 
circuits to B.C. Telephone exchanges have increased 
to 103 — for a total of 322 circuits — nearly 4 times 
the figure of ten years ago. 

Automation of telephone service 
In the course of a decade-long dial conversion pro-

gram the Okanagan Telephone Company has introduced 
the automation of local telephone service — the dialing 
of calls has become an every-day event for the com-
pany's customers. 

The introduction of Direct Distance Dialing (DDD) 
is actually just another phase in the automation of 
telephone service — as applied to long distance calling, 
now providing our customers with the facilities to 
dial their own Station-to-Station long distance calls on 

a "do-it-yourself" basis. 

B.C. Dial Conversion 
Continued from page 41 

The introduction of operator distance dialing 
required more liberally engineered long distance 
circuit groups to ensure a smooth and rapid flow of 
traffic between points. This requirement, together with 
increased facilities necessitated by a continuing rise 
in calling, resulted in the Company adding more than 
400 circuits to its network during the year. 

These improvements have resulted in faster long 
distance service for the public at a level of trans-
mission that ensures clear, high-fidelity conversation. 

Operator distance dialing is the forerunner of DDD 
— Direct Distance Dialing — which will be introduced 
in the Nanaimo area toward the end of 1960, and in 
Vancouver in 1961. 

The Company opened a large $4,500,000 addition 
to its William Farrell Building headquarters in Van-
couver last year, which made it possible to concentrate 
staff previously scattered throughout the city at several 
locations. 

During 1960 the Company will construct a $2,000,000 
warehousing, purchasing, supply and repair center on 
a 21-acre site in Burnaby. Designed to concentrate 
operations now carried on at several other locations, it 
will be one of the largest industrial centers on the 
lower mainland. 

The Company, with assets totalling $230,000,000 
operates more than 90 per cent of the telephones in 
the province. In November of last year it passed the 
half-million mark in number of telephones in service. 
Of this total, residence telephones numbered 360,000 
and business telephones 145,000. 

For complete details check No. 49 on handy card, page 85 
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S. G. T. program 
Continued from page 40 

numbering adopted by Saskatchewan Government Tele-
phones earlier this year. Yorkton will be changed to 
ANC on August 7, 1960. Other exchanges will be 
changed over gradually over a period of years. New 
exchanges will be switched to the All Number Calling 
plan as they are cut over to automatic operation. 

New construction continues 

New construction is continuing. Community dial 
offices are slated for Unity and Wilkie. A sub office will 
also be constructed at Battleford to operate out of 
North Battleford. Construction on these is scheduled 
to start this spring. The conversion will take place early 
in 1961. An extension to the Prince Albert exchange 
will also be built to house equipment needed for the 
growing northern portion of the province. A point to 
point radio system will provide telephone service from 
Nipawin to the Squaw Rapids hydro project. A similar 
system is scheduled for the south west to link Maple 
Creek with Swift Current. Maple Creek will become 
a community dial office out of Swift Current. 

Encouraging gains have been made in the provision 
of mobile telephone services. At December 31, 1959, 
there were 268 mobile telephones in operation, an 
increase of 62 over 1958. 

Microwave facilities were extended during 1959 to 
television stations at Moose Jaw, Yorkton, and Prince 
Albert, thus connecting all six Saskatchewan TV stations 
to the national network. An additional microwave 
channel was installed on the microwave network 
between Calgary and Grenfell. This time delay channel 
enables the Saskatchewan television audience to enjoy 
programs originating in eastern Canada at a more 
appropriate viewing time. 

Additional long distance circuits were completed 
during 1959, over 80 per cent of which were provided 
by relatively inexpensive extensions to the existing 
microwave network. The available distance circuit 
mileage in Saskatchewan was increased by approxi-
mately one-third over that in service at December 31, 
1958. This year multiplex facilities will be extended 
to provide 60 additional long distance circuits from 
Regina to Winnipeg and 24 new circuits Regina-Calgary. 

Total capital assets of Saskatchewan Government 
Telephones at December 31, 1959, stood at 98.3 million 
dollars, an increase of 7.7 million dollars from 
December 31, 1958. 

Operating revenue and net income showed increases 
over 1958. Net income, after interest, was $1,614,056 
in 1959, an increase of $435,357 over 1958. Total oper-
ating revenue in 1959 amounted to $18,880,755, an 
increase of $2,209,828 over the previous year. This 
increase was largely due to gains in long distance and 
local service revenues. 

Operating expenses in 1959 amounted to $14,807,306 
compared with $13,346,100 in 1958. A major portion 
of this increase was due to increasing wage and 
material costs, higher depreciation charges, increase 
in volume of local and long distance services, and 
increases in commissions paid agency offices. 

Included in the system's expansion program in 1960 
is the extension of operator distance dialing to ten 
Saskatchewan exchanges, addition of dial switching 
equipment at sixteen points and construction of six 
new exchange buildings, three of which will be con-
verted to automatic during the year. 

CANADIAN COMPANY 
LEADS IN VARIABLE 

COMPOSITION 
RESISTORS 

3 WATT TYPE L 

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

Test 
Dielectric 
Strength 

Effect of 
Soldering 

Rotational Life 

Load Life 

Vibration 

Moisture 

Low Temp. Storage 
Low Temp. 
Operation 

Thermal Cycling 

Salt Spray 
Acceleration 

Shock 

High-frequency 
Vibration 

a, a, Max. Change 
C a, p allowed to 

Description of MIL- R-94B 
Test Procedure î t.5 <u Specs. 

900 Volts rms for 1 min. O.K. 
450 Volts rms for 1 min. 
at reduced pressure of O.K. 
3.4 inches mercury. 
Terminals are immersed 
for 5' in a molten solder 
at 350°C. 0.5% 0.15 2', 
25,000 rotation under 
load of 2 Watt 4.8% 0.9% 10% 
1000 hours at 70°C. 
and 2 Watt Load 8.2% 4.4% 10% 
Variant frequency 
from 10 to 55 cps 
with .03" amplitude; 
2 hours in each position 
(6 hours total) 2% 0.95% 2.5% 
10 days humidity 
cycling from 25° to 
65°C and 90 to 98% 
rel. humidity 
Insulation Res. (also 
measured under 
humidity as above) 102 meg 11 312meg1≥ 100 meg 
24 hours at 63°C. 0.7% 0.1'; 2% 
1 hour 45 min. at - 55°C 
with load 2% 0.1'; 3% 
Torque required to 
turn shaft: 5.9 i/o 4.3 C'ci 48 i o 
5 cycling from - 55°C to 
I20°C. 4.7% 2.4'; 6', 

O.K. 
Constant acceleration 
of 50 G. for 5 sec. 
in each of 2 plans 0.3% 0.09'; 3'; 
20 shocks SO-G 
11 millisecnnd 1% 0.1';; 2'; 
20 times exposed to 
vibration of 10 to 
2000 cps with 
10G amplitude 0-2% 0.07' , 2 

No discontinuity in i•nitr,i• rif 

7-2% 2.5% 10'; max. 
6'.'; average 

The smallest Variable 
Composition Resistor on 
the Continent, which 
can be rated at 1 Watt 
at 75°C. Approved to 
Mil - R - 94B style IIV5 
(C-5173). 

Type "U" %" diam. the smallest 
variable composition resistor for 
.200 printed Circuit outlay on 
(ht' market. 

PRECISION ELECTROMC COMPONENTS ( 1956) LTD. 
50 WINGOLD AVE., TORONTO, ONTARIO RU. 1-6174 

For complete details check No. 54 on handy card, page 85 
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THE CASE 

OF THE 

FOURTH FOOT* 

EVIDENCE 

A. Drop sensitive multimeter four feet onto cement 
floor. Sweep up pieces before proceeding with next 
step. 

B. Place identical meter in Pylon transit ease, 
Type TC-4. 

C. Drop case four feet onto cement floor. 

D. Repeat step (C) until tired of sport. Tests will 
show meter unharmed. 

PRECEDENT 

The TC-4 has been upheld in trials by major electronic 
equipment users from coast to coast in Canada. 

SUMMARY 

Pylon presents a very solid case — one that continues 
to win support from many learned experts. 

VERDICT 

The Pylon TC-4 offers unsurpassed protection for 
electronic equipment. 

* Four feet is the mean distance your favorite shipper laces to 
drop electronic equipment, according to a recent government 
survey. Airlines average slightly more. 

PYLON ELECTRONIC DEVELOPMENT company, ltd. 
i4 ,Il Snoctris and Equipment 

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

Speaker accessories 

Item 497 
Switchcraft, Inc., of Chicago, 

Ill., have added four new com-
ponent Speaker Accessories to 
their line, which now contains a 
complete range of controls and 
switches for the Hi-Fi. Stereo 
installation. 

No. 666 unit is a Speaker Volume 
Control with L-Pad to reduce mis-
match to amplifier at different 
volume settings. 
No. 667 unit is a Speaker Sel-

ector Switch for connecting re-
mote speakers to Radio, TV or 
111-F1 set. 
No. 668 unit is a Stereo Sel-

ector Switch which permits sel-
ector of both channels of any 
one of three stereo sources to 
one pair of outputs. 
No. 669 unit is a Stereo Volume 

Control for high impedance cir-
cuits. 
Complete information on these 

units may be obtained by writing 
directly to the Canadian factory 
representative: Atlas Radio Cor-
poration Ltd., 50 Wing°ld Ave., 
Toronto 19, Ontario. 

Pneumatic controllers 

Item 498 
Bristol Series 650 Pneumatic 

Controllers which use metal bel-
lows in the unbalance detector 
are now available. The metal 
bellows-type controllers are com-
mended for batch-type processes 
with frequent startups, and for 
installations where ambient tem-
perature is variable. Lower mini-
mum gain, reduced drift and 
hysteresis effects, lower tempera-
ture effects, and increased sensi-
tivity are some of the advantages 

of the new controller. Other char-
acteristics are similar to Bristol's 
diaphragm-type Metagraphic Con-
trollers. 
The bellows - type models are 

offered with integral or remote 
set-point, for the following con-
trol modes: on-off adjustable pro-
portional, proportional plus reset, 
fixed proportional plus reset, and 
proportional plus reset, plus deri-
vative control. 
Additional information is avail-

able from The Bristol Company 
of Canada, 71-79 Duchess Street, 
Toronto, Ontario. 

Low cost VTVM 

Item 499 
A low cost bench type VTVM 

is announced by Stark Electronic 
Sales Company. Designed for the 
servicing of TV, FM and Hi-Fi 
amplifiers, the VMK-2 combines 
all the features found up until 
now only in higher priced instru-
ments. The VMK-2 with its 6" 
multi-colored scale is easy to read 
and interpret. The printed circuit 
design effects no assembly or ser-
vice problems and assembly is 
aided by pictorial pin-up diagrams 
and step - by - step instructions. 
Measuring DC volts, AC volts, 
RMS and peak-to-peak in 7 useful 
ranges as well as resistance up 
to 1000 megohms. The VMK-2 has 

many applications in industry, ser-
vice organizations and schools. 
For catalog listing and complete 

data on this and many other 
models write to Stark Electronic 
Sales Company, Ajax, Ontario. 

Tunnel diodes 
Continued from page 57 

ratio previously seen was in some germanium tunnel 
diodes which exhibit a ratio of 14 to 1. 

In addition, the gallium arsenide tunnel diodes have 
a voltage swing of up to 1.2-volts. According to GE 
engineers, the voltage swing characteristics can be used 
to fire transistors in ultra high speed computers. By 
comparison, germanium tunnel diodes have a voltage 
swing of up to 0.45-volts while silicon tunnel diodes 
have a peak 0.75-volt swing. 

Another important feature of the gallium arsenide 
tunnel diode development is the extremely high current 
densities obtained. According to the scientists working 
on the devices, gallium arsenide tunnel diodes have 
current densities of five thousand to ten thousand 
amperes per square centimeter. By comparison, the 
current density of the commonly used 12-gauge house 
wire is seven thousand amperes per square centimeter. 

As a result of the wide voltage swing and the high 
current densities, the gallium arsenide tunnel diodes 
in the kilomegacycle region are capable of handling 
better than four times as much power as germanium 
tunnel diodes. 

For complete details check No. 57 on handy card. page 85 
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r FREED VARIABLE TEST 
VOLTAGE MEGOHMMETER 

----- 
---__.- 

; 

The Freed Type 1620 Megohmmeter is a versatile insulation 

resistance measurement instrumert will a continuously variable DC 
test potential from 50 to 1000 volt-s. 

Components such as transformers, condensers, motors, printed 
circuits, tables and insulation materiar can be tested at their rated 
voltage and above, far safety factor. 

• Resistance — 0.1 megohms fo 4,000.000 megohms. 
• Voltage — variable, 50 • 1000 volts. 

• Accurate — plus or minus 5% on all ranges. 
• Simple — 'or . se by unscented operators. 
• Safe — Iiigh voltage relay controlled. 

• Self contained — AC operated. 

OTHER MEGOHIVINIETEIM AVAILABLE: 

Type 1620C SIEGOHMSIETER — o type 1620 with additional circuitry for 
testing COPII(1 •0(1 

Type 10208 MEGONAIMETER — o 500 ,olt fixed test potential. Ronge 1 
rnegohrn to 2 million rm.-9011m.. 
Type 2030 PORTABLE SIEGOHAINIETER — ba•tery operated, 500 volt 
test poten•isl. Ronge 1 ',sego)", to 10 mil ion megohrns. 

Send for NEW 48 page transformer catalog. Also ask for complete 
laboratory test instrument .: cltalog.. 

FREED TRANSFORMER CO., INC. 
171is WEIRFIELD BROONsYN ( RIDGEWOODI 17. N.Y. 

Sales Agents fo • Canada: CONWAY ELECTRONIC ENTERPRISES 
5'4 Eglin-on Ave. West, Toronto 10, Ontario 

For complete details check No. $4 on handy card, page 85 

CABLE MARKING 
PREVENTS ERRORS 

SAFELY AND PERMANENTLY 
• MARKS • COLOR CODES 
• BINDS • INSULATES 
• TEMPERATURE RATINGS TO 300 C 

Send today For Samples and Catalog 

HELLERMANN CANADA LTD. 
44 DANFORTH RD. TORONTO OX. 1-1131 

G-V 
RED/LINE 
industrial thermal 
timing relays for 
dependability and 
long life previously 
available only m 
high cost relays 

• Delays of 2 Seconds 
to 3 Minutes 

• Energizing Voltages-
6.3 to 230 AC or DC 

• Rugged Stainless Steel 
Mechanism 

• Tamper Proof 

• Shatterproof 
— No Glass 

• Dust Tight Enclosure 

• Steel Encased Heaters 

• Directly Inter-
changeable 

Write today 

for Publication 131. 

G-V CONTROLS INC. 
LIVINGSTON, NEW JERSEY 

REPRESENTED IN CANADA BY: 
LEONARD ELECTRIC LTD., 346 BERING AVE., TORONTO 18 

For complete details check No. 35 on hondy card, page 85 

HAND MEGAPHONE 

e, 

APPLICATIONS 

Traffic control— fire fighting—rescue work 
accidents — flood areas — mines — schools — 
hospitals — churches — theatres — buildings 
— motion picture direction — radio and 
television — freight handling — loading and 
unloading — freight cars — ships — security 
and police — patrol cars — prisons — ware-
houses — banks — stores — construction 
work — roads — bridges — athletic events — 
swimming pools — soccer — army, navy 
marine, air force — airport use. 

PAYETTE RADIO LTD. 
73. St. James West, Montreal UN. 6.6681 

For complete details check No 39 on handy card, page 85 
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Emission controller 
Item 506 

To enable accurate measure-
ment of Ultra low pressures, 
Alpert designed a modified triode 
valve specially constructed to re-
cord the small micro currents 
associated with tonized gases at 
pressures of 10-,, Torr (mm Hg.). 

Now that the specialized 
"Speedivac" Ultra high vacuum 
pumping plants are available, Ed-
wards High Vacuum (Canada) Ltd. 
have designed an emission con-
trol unit and micro current ampli-
fier purely for use with the 1G-3H 
Alpert type gauge head. By using 
the two instruments together, 
accurate pressure measurement 
over the range 10 to 10-n Torr 
can be obtained. A further novel 
feature is the fact that the Emis-
sion Current as collected across 
the filament and grid of the gauge 
head, can be varied to either 
introduce or exclude ion pumping 
effects. 
Edward High Vacuum ( Canada) 

Ltd., P.O. Box 515, Cumberland 
Avenue, Burlington, Ontario. 

Laminated plastics 
Item 507 

A new grade of laminated plas-
tic for electrical applications 
where humid conditions are en-
countered is offered by Conti-
nental-Diamond Fibre of Canada. 
This material is available bpth in 
plain sheets, or copper-clad sheets, 
designated 31EFR. 

It is manufactured from cellu-
lose paper impregnated with 
epoxy resin, and is used as insu-
lation for computers, radios, 
telemetering equipment and guid-
ance equipment requiring perma-
nent flame-retardant properties. 
The material is unusually flame-
retardant, and remains rapidly 
self - extinguishing after five 
ignitions. It strongly resists 
humidity, absorbing only 0.35 per 
cent water after a twenty-four 
hour immersion; it features 
excellent cold-punching proper-
ties, and is much lighter than 
epoxy glass-base laminates. 

Di-Clad 31EFR metal- clad 
material is the same material with 
one or two ounce copper foil on 
one or both surfaces. 
Continental-Diamond Fibre of 

Canada Limited, 46 Hollinger Rd., 
Toronto 16, Ontario. 

AF wave analyzer 
Item 508 

Frequency range 30 to 20,000 
cps. The AF for narrow band 
operation bandwidth with re-
sponse down 3 db — 60 cps plus 
or minus 20%. For wide band 
operation bandwidth with re-

CABLE STRAPPING 
can now QUICKLY • lrilY e be done 

with P.V.C. or NYLON 
NO MORE COSTLY TYING 

Send today for samples and catalog 

HELLERMANN CANADA LTD. 
44 DANFORTH ROAD, SCARBOROUGH, ONT., OX. 1-1131 

sponses down 3 db — 200 cps 
plus or minus 25%. The AF wave 
analysis Type FTA breaks up a 
complex audio wave into its spec-
trum components, that is, it 
measures the amplitude of the 
individual frequencies. 
For further information write 

or call The Ahearn and Soper 
Company Limited, 850 Belfast Rd., 
Elmyale Acres Ottawa, Ontario. 

Transformer core tubing 
Item 509 

The addition of glass phenolic 
Plaskon material by Stevens Tub-
ing Corp., East Orange, N.J., now 
means that a choice of six mate-
rials is available for core tubing 
from a stock of over 700 Arbor 
sizes. 
Glass silicone for Class "H"; 

glass polyester, melamine, and 
epoxy for Class "B"; paper phen-
olic fur Class "A" and now glass 
phenolic. Plaskon mean a wide 
choice for all encapsulating sys-
tems. 

Tubing is precision made and 
free of annoying mold release. 
Available in thicknesses from 
.020" with plus or minus .005" 
tolerance; and plus .005" minus 
.000" on the ID. Delivery 7-10 
days. 
Short lengths are used for cases 

in encapsulation. Angles, chan-
nels, and covers are easily cut 
from standard lengths of tubing 
by Stevens Tubing Corporation, 
86-88 Main Street, East Orange, 
N.J., U.S.A. 

Variable attenuators 
Item 510 

A line of low-cost, direct-reading 
variable attenuators offering pre-
cision and accuracy nearly com-
parable to expensive precision 
attenuators has been introduced 
by The Narda Microwave Cer-
poration, Mineola, Li, N.Y. 

A unique, though simple, new 
design principle utilizing a vari-
able inserted Narda - Iron cam 
provides minimum frequency 
sensitivity and low VSWR over 
the entire frequency and atten-
uation range. The direct reading 
dial is accurately calibrated to 
within 1 db up to 10 db and 1.5 
db up to 20 db over the entire 
waveguide frequency range. Maxi-
mum attenuation exceeds 25 db 
and minimum insertion loss is 
under 0.5 db. 
A multi-turn knob drive permits 

smooth mechanical movement 
which is free from back lash. All 
models are extremely well 
shielded. Extremely useful in the 
millimeter wave region, attenua-
tors of this type are particularly 
recommended for relatively 
precise power level setting. im-
pedance matching, and isolation 
(padding). 
The Narda Microwave Corpora-

tion, Mineola, L.I., N.Y., U.S.A. 

HOW CLEAN IS CLEAN? 
an all important question when 
dealing with microscopically 
precise instruments so important 
to equipment that MUST NOT 
FAIL ... 

• A speck of dust can iamb a 
relay 

• A sliver of metal can short 
a circuit 

• A foreign deposit can disturb 
a balance 

WHEN FAILURE CANNOT 

BE TOLERATED 

specify 

ULTRA - SONIC CLEANING 
a size and model for every application 

exc:usive in Canada with 

electrodes gn 
912 4 ST. LAWRENCE BLVD., MONTREAL 

For complete details check No. 40 on handy card, page 85 
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D. D. P. Contracts 
Continued from page 13 

• Honeywell Controls Ltd., To-
ronto, Ont., instrument repairs. 
$798,000. 

• Instronics Ltd., Stittsville, Ont. 
signal generators, $57,570. 

• International Business Ma-
chines Co. Ltd., Ottawa, Ont., 
components for electronic data 
processing machine system, 
$1,871,122. 

• Northern Electronic Co. Ltd., 
Ottawa, Ont., telephone cable. 
$71,648. 

• Perkin - Elmer (Canada) Ltd.. 
Town of Mount Royal, Que.. 
infrared spectrometer, $14,124 

• RCA Victor Co. Ltd., Montreal. 
Que., installation of radar sets, 
$95,253. 

• Rogers Electronic Tubes and 
e Components, Toronto, Ontario. 

tubes, $40,320. 
• Servomechanisms ( Canada) 

Ltd., Toronto, Ont., intervalo-
meters, $23,522. 

• Shakeproof/Fastex, Don Mills. 
Ont., switches, $32,612. 

• Sperry Gyroscope Ottawa Ltd., 
Ottawa, Ont., instrument re-
pairs, $455,000. 

• Sperry Gyroscope Co. of Can-
ada Ltd., Montreal, Que., modi-
fication of gyro compass, $14,-
046. 

• Standard Telephones & Cables 
Mfg. Co. (Canada) Ltd., Mont-
real, Que., transmitters, $80,-
012. 

• F. J. Stokes Co. of Canada Ltd., 
Toronto, Ont., vacuum impreg-
nator and attachments, $13,182. 

Awarded during period 

April 1-15, 1960 
• Bell Telephone Co. of Canada, 

Ottawa, Ont., rental of tele-
phone and teletype facilities, 
$1,802,000. 

e • British Columbia Telephone 
Co., Vancouver, B.C., rental of 
telephone and teletype facili-
ties, $330,000. 

• Canadian Applied Research 
Ltd., Toronto, Ont., aeronauti-
cal instrument repairs, $93,250. 

• Canadian Arsenals Limited, 
Ottawa, Ont., repair or trans-
mitter countermeasures and in-
spection and calibration of 
tubes, $10,000. 

• Canadian Aviation Electronics 
Ltd., Montreal, Que., telecom-
munication materiel repairs, 
$10,000. 

Continued on page 74 

HAVE YOU 

CONSIDERED 

THE IMPORTANT 

ADVANTAGES OF 

FILLED TEFLON*? 

FOR: 

Guide 

Bushings, 

Vanes 

and 

Wear 

Rings 

Electronic Bushings 

Insulators 

and 

Tuning 

Slugs 

Formed 

Gaskets 

Vaisre 

Seats 

and 

Packings 

It has been definitely established that the value of Teflon can be 
considerably enhanced by the use of fillers in certain applica-
tions. Laboratory and field experience has demonstrated that the 
use of fillers permit Teflon to be more readily tailored to a wide 
variety of chemical, electrical and mechanical applications. Also, 
some mechanical properties can be improved. These include: 

1) resistance to deformation under load 
2) resistance to wear 
3) thermal conductivity 
4) compressive strength 

5) hardness 

By thus improving its properties, Teflon now offers even greater 
industrial potential. This is the reason filled Teflon has become 
an important item in the "John Crane" Chemlon® line of better 
Teflon products. 
Chemlon is available with such fillers as glass fiber, carbon, 

graphite, copper and bronze, talc, calcium fluoride and other 
inorganic materials. 

Tell us about your requirements. We'll tell you the advan-
tages you can get from filled Chemlon. Request Bulletin T- I04. 

Crane Packing Company, Ltd., Box 134, Station C — 
Dept. DCP, Hamilton, Ontario. 

DuPont Trademark 

c 
FkS II. tON PRODUCTS 

L' 

TAPPING MACTONIF THR D COMPOUN 

CRANE PACKING COMPANY, LTD. 
OFFICES IN PRINCIPAL CANADIAN CITIES 

Fr complete details check No. 27 on handy card, page 85 
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looking for a"POT"? 

o 

...._........, '711111111.1" ~ 

Even under these conditions ... 

We'll admit a gold fish bowl is a peculiar place to use 

a precision-built, wire wound, sub-miniature potentiometer 

but, "even under these conditions," the NEW HUMIDITY 

PROOF Series 300H Trimming Potentiometer 

will operate with complete reliability. 

NOW, the NEW Series 300H offers complete protection 

against humidity and moisture without sacrificing the other 

environmental and performance specifications which 

have made the Daystroon Series 300 accepted as 

THE outstanding Trimming Potentiometer, 

• Finer Resolution 

• Higher Power Rating 

• Better Stacking (20 units in less than one cubic inch) 

• Greater Reliability under the most adverse environment 

0 Write TODAY for complete details on this and other precision 
o potentiometers. 

DAYSTROM LIMITED 
840 Caledonia Road, Toronto, Ontario, 
5430 Ferrier Street, Montreal, Quebec, 

a subsidiary of Daystrom Incorporated. 

ereemeemeevememomememeomeri 

D.D.P. Contracts 
Continued from page 73 

e • 

Canadian National Railway Co., 
Ottawa, Ont., rental of tele-
phone and teletype facilities, 
$899,000. 
Canadian Pacific Railway Co., 
Ottawa, Ont., rental of tele-
phone and teletype facilities, 
$633,000. 

Canadian Westinghouse Co. 
Ltd., Ottawa, Ont., sonar equip-
ment, $1,812,961; electronic 
equipment repairs $20,000. 
Carriere & MacFeeters Ltd., 
Scarborough, Ont., repair of 
ground rectifiers and auxiliary 
generating sets, $14,234. 

Computing Devices of Canada 
Ltd., Ottawa, Ont., aeronauti-
cal electronic and electrical 
test equipment repairs, $20,000. 

Croven Ltd., Whitby, Ont., 
radio crystals, $53,100. 
E.M.I.-Cossor Electronics Ltd., 
Dartmouth, N.S., instrument 
repairs, $193,650. 
Edo (Canada) Ltd., Cornwall, 
Ont., repair of sonar trans-
ducers, $10,000. 
Electronic Materiels Interna-
tional Ltd. Ottawa, Ont., in-
strument repairs, $648,320. 
Northern Electric Co. Ltd., 
Ottawa, Ont., teletype spares, 
$12,462. 

Northern Radio Manufacturing 
Co. Ltd., Ottawa, Ont., spare 
parts for electronic equipment, 
$14,516. 

RCA Victor Co. Ltd., Montreal, 
Que., electronic equipment re-
pairs, $429,800. 

Raytheon Canada Ltd., Ottawa, 
Ont., spectrum analyzer, $13,-
563. 
Servomechanisms ( Canada) 
Ltd., Toronto, Ont., repair of 
range servomechanisms, $10,-
000. 
Sperry Gyroscope Ottawa Ltd., 
Ottawa, Ont., instrument re-
pairs, $696,087. 
Sperry Gyroscope Co. of Can-
ada Ltd. Montreal, repair of 
radar scanners, $10,000. 

Standard Telephone & Cables 
Mfg. (Canada) Ltd., Montreal, 
Que., private automatic branch 
exchange, $35,033. 
Stark Electronic Instruments 
Ltd. Ajax, Ont., ground and 
airborne materiel repairs, 
$172,000. 

e 

>Red 
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Tellurometer represents 
Borg-Warner Controls 
Tellurometer Canada, Ltd., has been 

appointed Canadian representative for 
the complete line of products manu-
factured by Borg-Warner Controls, of 
Los Angeles, California, according to 
an announcement by Herb Ayers, gen-
eral sales manager of the Borg-Warner 
Division. 
As representatives for Borg-Warner 

Controls, Tellurometer will cover all 
of Canada from its headquarters in 
Ottawa at 1562 Carling Avenue, with 
agents in Alberta and British Colum-
bia. Additional coverage in Toronto 
is planned in the near future. 

R. K. Rosebrugh J. B. Erskine 

Formed in 1957 to handle the distri-
bution of Tellurometer equipment — 
a microwave distance measuring sys-
tem used in surveying work — Telluro-
meter also represents a number of 
international manufacturers of instru-
ments and related electronic products 
in Canada. 

R. K. Rosebrugh is general manager 
of Tellurometer Canada, Ltd., and J. B. 
Erskine is technical manager of the 
company. 

Canada gets singular honor 
C. J. Acton, superintendent of Radio 

Regulations and International Agree-
ments, Telecommunications and Elec-
tronics Branch, Department of Trans-
port, brought honor to Canada when 
he was unanimously elected chairman 
of the ITU seventh Administrative 
Conference, held in Geneva from 
August to December 1959. 

Millie Amp says, 
"Get the Best 
and pay less!" 

"Gebitad 
METERS 

c.-LdàLe 
STARK ELECTRONIC SALES COMPANY 

AT•A ONTARIO 

S)/NTROly 

SILICON 

RECTIFIERS 

all 
steel 

construction 

less 
corrosion 

100% 
welded 
case 

higher 
mounting 
torque 

superior 
contact 

SYNTRON'S exclusive all steel construction 
provides higher mounting torque, superior 
contact and reduces corrosion. Maximum 
mounting torques 50 - 100 inch #. 

Their 100% welded case with no blind 
solder connections, assures positive contact, 
greater efficiency and long reliable life. 

• Write for complete technical data or contact 

your nearest SY NTRON Sales Engineer. 

SYNTRON (CANADA) LIMITED 
928 Queenston Road Dept." K" Stony Creek, Ontario 

For complete details check No. 67 

ELECTRONICS AND COMMUNICATIONS. June, 1960 

For complete details check No. 71 on handy card, page 85 
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Shown above is one of the new laboratories oj the rece ,itlii expanded research laboratory complex of RCA Victor 
Company Ltd. where major research and development projects for both the military services and private industry 
are being carried out. These laboratories now engage more physicists in basic research than any other non-
governmental laboratory in Canada and are working an projects, some highly classified, of vital interest to the 
defense agencies of both Canada and the United States. The above illustration shows scientists at work in the 
semiconductor laboratory. 

close-up 

looking lenswise 

at your industry 

in action 

First photo of the Sperry AN/FPS-35 surveillance 
radar shows giant scanner atop eight storey concrete 
tatter. One of the worlds largest radars, it u-ill help 
guard the New York area against air attack. 



Operator of the winding machine is Mrs. Maureen 
McCormick, on employee of the Telegraph Condenser 
Company of Toronto. She is shown winding electrolytic 
capacitors, a highly skilled operation. 

Shop foreman Norman Weiniger of Pylon Electronic 
Development Company, Ltd., LaSalle, Quebec, checking 
out a Model RTS-1 switchboard power unit in the 
company's test laboratory. 

Low-noise parametric amplifier developed by General 
Electric Company was combined with an 18-foot high-
gain parabolic antenna to receive signals from Pioneer 
IV more thav 410,000 miles from earth. 

The manufacture of thermistors at Northern Electric 
Company Limited. The excellent temperature sensitivity Miniaturization in solid-state data processing equipment 
of this component has led to numerous applications can be seen by comparing the printed wiring card ( left) 
in the areas of voltage suppression, temperature used the new IBM es Calculator with a pluggable 
measurement and control. tube unit ( right) used in vacuum tube machines. 
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TRULY 
PORTABLE 

•-•• 

2-WAY RADIO 
with the 

SEISCOR 

ulp 
MINIATURE COMMUNICATION 

SYSTEMS 

I. for intelligible 
k communications in 

high noise or poor 
visibility conditions 
where direct vocal 
or visual contact 

is impossible. 

MODELS: 
BELT-CLIP 

MODEL 

Radio unit; 

head-.et with 

antenna, 

earphones and 

microphone: 

shirt- clip 

controls 

HELMET MODEL 

Hard-hat with built-in 
radio, antenna, earphones 
and microphone. 

OTHER MODELS: 

A complete 
Pocket-size 

2- way 
radio 

•••••••••••1110 

Air Force- Type for 

jet- engine noise. 

FEATURES: 
• COMPLETELY TRANSISTORIZED 
• CRYSTAL-CONTROLLED RECEIVER 
• CRYSTAL-CONTROLLED TRANSMITTER 
el LONG BATTERY LIFE 
SIZE: 3" X 6" X 1 I/4" ( BELT - CLIP 
MODEL) WEIGHT: 12 OZ. ( BELT-CLIP 
MODEL) FREQUENCIES: ANY SINGLE 
FREQUENCY BETWEEN 20-55 M.C. 

• NO LICENSE REQUIRED ON CITIZENS 
BAND MODELS 

A DIVISION OF SEISMOGRAPH SERVICE CORPOIATI0H 

ELECTROLABS, 7385 St. Lawrence Blvd., 
Montreal 10, Quebec. CRescent 6-6076. 

Please send complete TELEPATH 
Information. 

Name  

Company   

Address   

City   Prov.   

mavezzammanmummummemamemmenmarywœmeamammenumum 
ir 

briefing the industry 

• Within the next five years, the 
data processing revolution now 
sweeping plants and business 
offices will probably wipe out up 
to seventy-five per cent of present 
clerical, typing, proofreading, key-
punch, and key-verifying person-
nel engaged in the input of data. 
"Peripheral" data processing 
machines, gathering data right at 
the source, will make facts avail-
able to the data processing center 
directly. Information that man-
agement needs to make important 
decisions will be produced almost 
immediately. 

• Canadian Marconi Company 
has received an order for eight 
CMA-601 Navigation Computers as 
well as a repeat order for four 
Doppler Sensors from KLM Royal 
Dutch Airlines, it has been an-
nounced. The equipment will go 
into operation this summer aboard 
KLM's DC-8 jet-fleet in conjunc-
tion with the CMA-623 Doppler 
Sensors ordered from Canadian 
Marconi Company in January 1959. 

• Plenty of tellurium is avail-
able for thermoelectric use, ac-
cording to a statement issued by 
U.S. and Canadian producers to 
counteract growing rumors of an 
impending shortage. The pro-
ducers estimate that annual pro-
duction of tellurium in the West-
ern Hemisphere can be raised to 
500,000 - 750,000 pounds a year 
using only present sources. Until 
now producers have made avail-
able limited quantities necessary 
to serve existing markets. 

• The Canadian Electronics In-
industry is aggressively soliciting 
defense business in the United 
States, backed by the efforts of 
the Department of Defense Pro-
duction. Success is being achieved 
in the fields of both development 
and production as this tremen-
dous effort continues. One Cana-
dian electronics firm, Ferranti-
Packard Electric Limited, has won 
several significant U.S. commer-
cial electronic contracts com-
pletely divorced from the defense 
field. 

...eeenene!ninW 

• Agencies currently supporting 
research in the new Montreal 
laboratories of RCA Victor are 
the Canadian Armament Research 
and Development Establishment, 
The Electronic Components Re-
search and Development Com-
mittee and the Defense Research 
Telecommunications Establish-
ment all operating through The 
Defense Research Board of Can-
ada. Research is also being con-
ducted for the Royal Canadian 
Air Force and the United States 
Air Force Cambridge Research 
Center. Company projects being 
conducted in the new labs are for 
The RCA Astro-Electronics Divi-
sion of Princeton, N.J. The RCA 
Missile and Surface Radar Divi-
sion, Moorestown, N.J., and the 
RCA Laboratories, Princeton, N.J. 

• The Canadian General Electric 
Company have made known the 
development of a low-viscosity 
RTV solventless silicone rubber 
which has been designated RTV-
II. According to company spokes-
men the new material is pourable 
in and around irregular shaped 
objects and is suited for potting, 
encapsulating and impregnating 
of electronic components. 

111 Annual report of Canadian 
Marconi Company for the year 
ended December 31, 1959, shows 
a net profit of $523,686, a gain 
of $910,530 over the previous year, 
while the working capital in-
creased by $662,966, Stuart M. 
Finlayson, president, announced 
in Montreal recently. 

Directors' report states that 
much of the progress was in the 
field of highly engineered prod-
ucts, where, despite substantial 
expenditure on development, defi-
cits of previous years were sig-
nificantly reduced. 

• According to the Radio and 
Electronic Components Manufac-
turers Federation of Great Britain 
the United States was the U.K.'s 
best customer for sound repro-
ducing equipment during 1959. 
Sales of this type of equipment 
amounted to $14 million dollars, 
nearly two million dollars more 
than the sales for 1958. 

mumemenneummemmumemnannunemmenneeemm 
For complete details check No. 62 
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SPOOL 120 FULL SPOOL 120 EMPTY 

UNIVERSAL 
sPaoL PAK 

A N 
SPOOL-PAK 

HIGH SPEED WIRE 
PAYOFF PACKAGE 
for high quality magnet wire 

in the most modern up-to-date package. 

• High speed payoffs 

• Controlled tensions for 
Single & Multiple end 
winding operations 

• Large Payoff Packages 

• Instantaneous Starts 
and Stops 

• A Rugged Container to 
protect wire in use 
or storage 

• All at regular prices 

The new SPOOL-PAK, exclusive in Canada, is the most important 
money-saving development in wire packaging in 20 years. With 
many conductor and AWG sizes, users report payoff speeds in 
excess of 4000 feet per minute. SPOOL-PAK reduces waste from 
short spools. The wire being tapered on the spool — and absence 
of inertia found with rotating spools — permits instantaneous 
starts and stops with no danger of wire shakedown and tangle. 

SPOOL 35 EMPTY 

Maximum weights for copper are approxi-
mately 120 pounds from 34 AWG to 
18 AWG. A 35 pound SPOOL-PAK will 
soon be available to handle materials and 
sizes now offered in the larger SPOOL-
PAK, as well as finer AWG sizes. 

Our modern all-Canadian plant produces 
a complete range of magnet wire (even 
to your own specifications) in sizes g18 
thru g45 AWG. Standard 3", 41/2 ", 6" and 
12" spools are available. 
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• AVAILABLE SOON 

• ENAMEL 

• FORMVAR 

• POLYURETHANE 

• NYFORM 

• NYPOL 

• F. BONDALL 

UNIVERSAL WIRE & CABLE 
company limited 

2155 MOREAU ST. MONTREAL QUEBEC LAfontaine 6-2533 
For complete details check No. 75 on handy card, page 85 
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NEW TYPE GBT 
1/2 & 1 WATT 

COMPOSITION RESISTORS 

New attractive appearance 

New smaller size — 1 watt 

MANUFACTURED IN CANADA 

l
Ask our IRC salesmen 
about NEW GBT 
Carbon Composition Resistors 

WRITE TODAY FOR BULLETIN B-1 

RESISTORS division of 
Renfrew Electric Co. Limited 

SALES OFFICES: OTTAWA • MONTREAL e CALGARY 

For complete details check No. 43 on handy card, page 85 

AMPHENOL 
LEADER IN RF COMPONENTS 

QUICK-CRIMP TNC 

QUICK-CRIMP BNC 

SUB-MINAX 

SERIES LT/LC 

SERIES C 

SERIES BNC 

SERIES N 

SERIES HN 

1. BROAD AVAILABILITY from a single source. All popular 
RF Series. In addition to those above, series UHF, BN. 
Adapters and Specials are also manufactured by AMPHENOL. 

2. SERVICE & ASSISTANCE based on the experience of over 
twenty years of designing and manufacturing RF connectors 

3. ENGINEERING facilities are the finest of any components 
manufacturer. AMPHENOL has the know-how and the equip-
ment to assist you in "problem areas" and in special designs. 

Write For Catalog D-3 

CANADA LIMITED 

TORONTO • OTTAWA • MONTREAL • CALGARY 

Wind Turbine of Canada 
has new ownership 
Announcement was made recently 

that the stock and assets of the Wind 
Turbine Company of West Chester, 
Pa., had been sold to a group of nine 
associates. Concurrently, it was learned 
that the Wind Turbine Company of 
Canada Limited, Waterloo, Ontario, 
also had been sold to the same group. 

Under the new ownership, the two 
companies will operate as affiliates and 
will stress engineering and design of 
antenna systems and the manufacture 
of radio- and television-transmitting 
towers and related equipment. 
Canadian company officers are: J. S. 

Lackie, president; Albert C. Veldhuis, 
vice-president; and Roy Dahmer, secre-
tary-treasurer. 

In addition to Messrs. Havens, Veld-
huis and Park, the nine purchasers 
include J. S., N. W. and G. E. Lackie 
of Lackie Brothers Limited, of Water-
loo, Ontario — rigging and erecting 
contractors — as well as Roy, Earl and 
Sylvester Dahmer of Dahmer Sheet 
Metals Limited of Kitchener, Ontario 
— manufacturers of steel structures. 

Midwestern products 
available in Canada 
Midwestern Instruments Incorpo-

rated of Tulsa, Oklahoma and Elec-
tronic Materiels International Lim-
ited, Ottawa have recently reached an 
agreement whereby all Midwestern 
products will be available in Canada 
from Electronic Materiels Interna-
tional. Midwestern Instruments' prod-
ucts include magnetic tape equipment, 
oscillographs, miniature galvano-
meters, telemetering equipment and 
components and servo valves. 

Electronic Materiels International 
Limited is a 100 per cent Canadian 
owned and managed company whose 
growth has been the result of con-
stant effort to serve the specific re-
quirements of Canadian users. 

Millie Amp says, 
I know quality 

when I see it 

"6.94 ft4kd 
METERS 

STARK ELECTRONIC SALES COMPANY 

01,11,1110 

• 

For complete details check No. 5 on handy card, page 85 
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Change of address 
A new location is announced by 

Associated Electronic Components 
Ltd., who are moving to 1560 Avenue 
Road, Toronto 12. 

New and increased facilities for 
testing and evaluation of components 
will be available enabling them to 
assist customers in selecting the com-
ponents giving highest degree of reli-
ability under specific operating con-
ditions. 

Associated Electronic Components 
Ltd. will continue their policy of 
carrying out close quality control — 
on a 100 per cent inspection basis — 
for all the components they supply 
from the 18 factories they represent. 
This control is in addition to the 
manufacturers' own control and there-
fore provides double assurance against 
rejects or premature component fail-
ure. 

SATT for Penticton B.C. 
The first Strowger Automatic Toll 

Ticketing installation in Canada went 
into service on May 11, bringing 
Direct Distance Dialing to the Oka-
nagan Valley community of 15,000 
persons, and to five central offices 
toll centered on it. The coming of 
SATT to Penticton, B.C., was the first 
step in the Okanagan Telephone Com-
pany's program to put most of its 
system on DDD by the spring of 1961. 

Manufactured by Automatic Elec-
tric (Canada) Ltd. at its Brockville, 
Ontario, plant, the equipment was in-
stalled by Canadian (B.C.) Telephones 
and Supplies Ltd. of Vancouver, B.C. 

The Penticton SATT installation is 
of the 59 type, with automatic number 
identification on individual lines. On 
calls from party line 'phones, the 
caller hears a quick double tone which 
indicates he must give his own tele-
phone number to a checking operator 
who keys this into the equipment. 

As soon as the busy-out switches 
were thrown on the 20 ticketers form-
ing the heart of the SATT equipment, 
more than fifty B.C. communities, with 
a total of approximately 400,000 
'phones, came within direct dialing 
range of Penticton and the nearby 
points of Kaleden, Naramata, Summer-
land, Oliver and Osoyoos. The last-
mentioned two are B.C. Telephone Co. 
exchanges homing on Penticton. 

The new service was put to imme-
diate use by subscribers, reported 
Martin Conroy, Okanagan Telephone 
Company superintendent, and by noon 
of the same day as the cut, yards of 
perforated tape had been processed by 
the computer which converts them to 
toll tickets. 

j'emen 
SPEECH 

MASTER 
MODEL AP- 10 

For use in field mobile radio communications, 

intercomm systems and control centers for aircraft, 

truck and railroad dispatching and classification. 

Unit has good damping and talk back characteristics. Model AP-10 is 
attractively styled with heavy cast base for stability. Felt pad under 
base prevents marking. 

• 5" PM speaker 
• Available with 3.2 or 45 ohm voice coil 
• 36" rubber covered cord supplied 
• Gray hammer finish 

MADE IN CANADA 

Catalog Information on P. 13 Catalog 1070 Riquet 

• 

enàen SPEAKERS 
Division of Renfrew Electric Co. Limited 

RENFREW • ONTARIO 

For complete details check No. 45 on handy card, page 85 

STOCKING 
STRUTHERS-DUNN 
DISTRIBUTORS 
LOCATED ACROSS CANADA 

To supply your relay needs quickly the following Distributors Stock 
the popular SMALL . . . . POWER SENSITIVE and SEQUENCE 
TYPES of Struthers-Dunn relays. 

MARITIMES & QUEBEC, MONTREAL — E. W. Playford Ltd.; 
TORONTO — Electro Sonic Supply Co. Ltd., Masco Electric Co. Ltd., 
Wholesale Radio & Electronics; LONDON — Masco Electric Co. Ltd.; 
HAMILTON — Masco Electric Co. Ltd.; OSHAWA — Masco Electric Co. 
Ltd.; OTTAWA— E. W. Playford Ltd.; WINNIPEG— Electrical Supplies 
Ltd.; EDMONTON — Electrical Industries Ltd.; VANCOUVER — Pacific 
Controls Ltd.; VICTORIA — Pacific Controls Ltd. 

Complete Catalog J Available Upon Request 

STRUTHERS-DUNN RELAYS 
division of Renfrew Electric Co. Limited 

TORONTO • OTTAWA • MONTREAL • CALGARY 

For complete details check No. 70 on handy card, page 85 
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...and that name is"FILTORS" 

has made a good 
name 

Hermetically Sealed Sub and Micro-Miniature Relays 

DESIGN and CONSTRUCTION 
"Filtors" Sub-Miniature and Micro-Miniature Relays meet or exceed all 
the requirements of MIL.R 5757C. Lightweight and rugged, they are 
hermetically sealed and uniquely designed to provide immunity to the 
forces of shock, vibration, acceleration, as well as high tolerance to extreme 
environmental conditions of pressure and temperature. 

COMPLETE RANGE 
"Filtors" Sub-Miniature and Micro-Miniature (Hermetically Sealed) 
Relays are available for both AC and DC operations. Non-standard ter-
minal arrangements can be designed to meet special requirements. 

ENVIRONMENTALLY TESTED 
IN MANUFACTURE 
"Filtors" designs lend theinselvel to exact . 
ing standards of inspection. At Marsland 
Engineering the Filtors Relay Division is 
air- filtered, temperature controlled and 
surgically clean. Fine materials and the 
quality centrols employed by Marsland 
result in Relays built to the most reliable 
standards available anywhere. 

Manufactured and sold in Canada under license from 
Mors Incorporated, Port Washington, Long Island, by "FIL TORS" Retay Divison of 

rati 
FitiOtt OP/ 
INARSLAND 
%NEI ITO 
ZANADA 

L 
The "Powrmite" crystal case perform-
ance package far all micro-miniature 
relay switching requirements. Available 
fot plug-is or fixed-wire mounting. 

TYPE 
ILTO 

AND 
CAN 

ii 
These general purpose relays are applic-
able toinstrument, geophrdcal. aircraft 
controls and circuits where high relia-
bility, multiple switching is required. 
hi 2,4 andf pole double throw contact 
arrangements with zany standard 
mountings. 

MARSLAND ENGINEERING LIMITED 
KITCHENER, ONTARIO 

For complete details check No. 47 on handy card, page 85 
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Featuring... variable - rate, 
all- electronic sweep with 
plug-in oscillators 
covering 2 to 265 mcs. 

1X ANY OCTAVE 12X 

5 ±_0ID 
100 

The ultra flat sweep generator model 707-* is a pre-
cision instrument with an rf output that is flat within 
± 5/100 of a db over highest single octave. Particu-
larly adaptable for use with an X-Y plotter, the 707-* 
features: plug-in oscdlator heads; high output power 
(+20 dbm below 150 mcs.). variable sweep rate (60 
per sec. to 1 per 2 min.); and harmonics down 40 db 
over highest single octave (down 30 db over the en-
tire range). 

*Order Model 707-1, 2, or 3 shipped respectively with oscillator 
heads H-71 (4-100 Inca.), H-72 (12-220 mcs.), H-73 (2-50 mes.) 

$795.00 each 
Model 707-4 shipped with H-74 (any single octave 2-265 mcs.) 
special order    $845.00 each 

Additional oscillator heads for any model 707 
H-71, H-72, and H-73    $250.00 each 
H-74 special order   $275.00 each 

Write for catalog and technical Newsletter series on Measure-
ments By Comparison using sweep frequency techniques. 
Prices and data subject to change without notice. 

Hum 50 WINGOLD AVENUE, TORONTO 19 
Jerrold Electronics Corporation, Induttrial Products 
Division, Dept. ITE-24, The Jerrold Bldg., Phila. 32, Pa. 
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HIGH 
output power— 

+20 dbm 

WIDE 
sweep width-1% to 
over 120% of c.f. 

FLAT 
output — ± .05 db over 

the highest octave 

PRICES F.O.B. PHILADELPHIA — F.O.B. TORONTO PRICES ON REQUEST 

For complete details check No. 46 on handy card, page 85 
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The Philco 1N2792 is a symmetrical, 
point-contact germanium milli-
meter - wave diode. It has been 
designed especially for optimum 
low-noise mixer operation at 70,000 
mc. It is also well suited for long-
range space communications and 
EHF video detector applications 
over the 50 to 75 kmc portion of the 
RF spectrum. 

Specify PHILCO ... quality transistors for every purpose 

If you require transistors for any of these applications or categories, Philco can 
supply them — and meet your highest quality standards. 

Silicon Microwave Mixers • Germanium Microwave Mixers • Infrared 

detectors • High-frequency Surface Barrier (SBT) • Medium Power 
Alloy Junction • Pulse Amplifier • Bilateral Switch • Miniature Low 
Level Alloy Junction • High Power Alloy Junction. 

The Philco 1N2792 typifies the advancements Philco is constantly making in the 
development of diodes and infrared detectors for EHF applications. 

PHILCO 
government and 

induslrial dirisT,o? 

For further specifications 
and prices, write to either 
of these Philco distributors 
— or directly to Philco. 

Electro Sonic Supply Co. Ltd.. 
543 Yonge St., Toronto 5, Ont. 

Canadian Electrical Supply Co. 
Ltd., 

275 Craie St. W., Montreal, Que. 

PHILCO CORPORATION 

OF CANADA LIMITED, 

Don Milk, Ontario 

For complete details check No. 52 on handy card, page 85 

84 



Use this 

convenient 

card to 

facilitate 

receiving 

E & C 

For more 

information 

or literature 

about 

any 

product 

described or 

advertised 

in this issue - 

use these 

post paid 

"more 

information" 

cards 

for quick 

results 

APPLICATION FOR FREE SUBSCRIPTION  

Please [ ADD my name to receive ELECTRONICS & COMMUNICATIONS 
Please L CHANGE my address for mailings. 
Note — Card must be completed in full to be valid.  

My Name 
Please Print 

Mail copies to my , , home, or [1 business address as noted below. 

Street 

City Zone Prov. 

If you have recently CHANGED your address please note former address here: 

Nature of 
Company  Business   

iState, when applicable, whether electronic equipment or components are manufactured, sold, or 
used ln manufacturing, etc.) 

ARE YOU AN ENGINEER? Yes CI No D 

Signature Position 
I; 1;11 

BUSINESS REPLY CARD 

No Postage Stamp Necessary if Mailed in Canada 

Sc POSTAGE WILL BE PAID BY 

ELECTRONICS AND COMMUNICATIONS 

450 Alliance Avenue 

Toronto 9, Ontario 

PLEASE SEND FURTHER INFORMATION ON FOLLOWING PRODUCT 
ITEMS AS NUMBERED BELOW. (All Literature & Product Items Numbered) 
' 466 467 468 469 ] 470 L1 471 , 472 473 H 474 

' 478 479 480 481 ' 482 D 483 484 485 D  486 

490 491 [ , 492 493 , 494 D  495 [ 496 497 D 498 
502 503 [ 504 505 506 j 507 508 509 510 

475 [ 476 , ] 477 

487 488 , 489 

499 ' 500 501 

PLEASE SEND FURTHER INFORMATION ON THE FOLLOWING ADVER-
TISEMENTS AS NUMBERED BELOW. (Key numbers in column overleaf) 
D1 02 113 D4 05 06 1 7 [1 8 09 n 10 lii 0 12 

1::] 13 D 14 D 15 D 16 D 17 018 I 19 [I] 20 C] 21 El. 22 Í 1 23 D 24 
25 0 26 0 27 D 28 D 29 D 30 , J 31 9 32 D 33 11 34 1 35 036 

937 038 0 39 E] 40 041 D 42 [ 1 43 D 44 D 45 E] 46 [ 1 47 048 

49 050 9 51 D 52 0 53 D 54 .' 55 D 56 0 57 58 59 D 60 
D 61 D 62 n63 D 64 D 65 D 66 67 1"168 n 69 p 70 , 71 I 1 72 

It 73 n 74 975 076 n77 I-178 !! 79 n 80 

Name 

Company 

Position 

Street City Prov. 



BUSINESS REPLY CARD 

No Postage Stamp Necessary if Mailed in Canada 

5c POSTAGE WILL BE PAID BY 

ELECTRONICS AND COMMUNICATIONS 

450 Alliance Avenue 

Toronto 9, Ontario 

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. 

I. Adcola Products Ltd. 65 
2. Aerovox (Canada) Ltd.   26 
3. Ahearn & Soper Co. Ltd   64 
4. Ahearn & Soper Co. Ltd 93 
5. Amphenol Canada Ltd.   80 
6. Amplivox Ltd.   90 
7. Andrew Antenna Corp. Ltd.   15 
8. Arnold Engineering Co. 

(Bayly Engineering Ltd.) 87 
9. Arrow-Hart & Hegeman 

(Canada) Ltd.   65 
10. Astral Electric Co. Ltd. 65 
11. Atlas Instrument Corp. Ltd. 18 
12. Atlas Polar Co. Ltd. 25 
13. Automatic Electric Sales 

(Canada) Ltd.   47 
14. Automatic Electric Sales 

(Canada) Ltd.   48-49 
15. Automatic Electric Sales 

(Canada) Ltd.   50 - 

16. Bach-Simpson Ltd.   6-7 
17. Beatty Bros. Ltd. 94 
18. Burndy Canada Ltd. 55 

19. Cambridge Thermionic Corp. 65 
ITEMS AS NUMBERED BELOW. (All Literature & Product Items Numbered) 20. Canadian General Electric 

Co. Ltd.   91 
E 466 D 467 0 468 r] 469 D 470 ID 471 0 472 I 473 D 474 475 476 477 21. Canadian Lister-Blackstone Ltd. 66 
D 470 D 479 0 480 D 481 D 482 0 483 D 484 485 C 486 487 488 489 22. Canadian Marconi Co. 3 

23. Canadian Westinghouse Co. Ltd. 
0 490 o 491 C 492 [1 493 D 494 0 495 0 496 497 D 498 499 500 501 (Electronics Division) 10 

Ej 502 C 503 D 504 j 505 0 506 ' 507 ji 508 509 D 510 24. Cannon Electric Canada Ltd.   29 
25. Collins Radio Company 11 
26. Computing Devices of 

PLEASE SEND FURTHER INFORMATION ON THE FOLLOWING ADVER- Canada Ltd.     16 
27. Crane Packing Co. Ltd.   73 

TISEMENTS AS NUMBERED BELOW. 28. Croven Ltd.     58 

PLEASE SEND FURTHER INFORMATION ON FOLLOWING PRODUCT 

D 1 j j 2 H 3 [ 4 5 1 6 7 8 0 9 0 10 D 11 D 12 

EJ 13 D 14 D 15 D 16 D 17 D 18 19 20 D 21 0 22 E 23 D 24 
25 D 26 027 0] 28 C 29 ci 30 31 32 033 0 34 C 35 036 

37 D 38 C 39 040 D 41 D 42 43 • ; 44 045 D 46 [] 47 048 
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0 61 D 62 D 63 D 64 C 65 C1 66 • 67 68 D 69 ri 70 E-1 71 CI 72 
D 73 D 74 El 75 E 76 E 77 [-I 78 • 79 1 80 

Name 

Company 

Street 
t.o 

City 

BUSINESS REPLY CARD 

No Postage Stamp Necessary if Mailed in Canada 

5c POSTAGE WILL BE PAID BY 

ELECTRONICS AND COMMUNICATIONS 

450 Alliance Avenue 

Toronto 9, Ontario 

Position 

Prov. 

29. Daystrom Ltd. (Heath Division) 67 
30. Daystrom Ltd. (Weston Division) 74 

31. Eitel-McCullough, Inc.   17 
32. Electrodesign 72 
60. Ericsson Telephone Sales of 

Canada Ltd.   60 

33. Fraser Ltd., George M. 14 
34. Freed Transformer Co. Inc. 71 
35. G-V Controls, Inc.   71 
36. General Radio Co. 96 
37. Gertsch Products Inc. 95 
38. Hackbusch Electronics Ltd. 21 
39. Hellerman Canada Ltd.   71 
40. Hellerman Canada Ltd.   72 
41. Hewlett-Packard Co.   2 
42. Honeywell Controls Ltd.   20 
43. I. R. C. Resistors, Div. of 

Renfrew Electric Co. Ltd. 80 
44. International Business Machines 

Co. Ltd   24 

45. Jensen Speakers, Div. of 
Renfrew Electric Co. Ltd.   81 

46. Jerrold Electronics (Canada) Ltd. 83 

47. Marsiand Engineering Ltd.   82 
48. Multitone Co. of Canada Ltd. 92 

49. Nichols Ltd., R. H.   68 
50. Northern Electric Co. Ltd. 28 
51. Payette Radio Ltd.     71 
52. Philco Corp. of Canada Ltd. 84 
53. Phillips Electrical Co. Ltd. 19 
54. Precision Electronic Components 

(1956) Ltd.   69 
55. Premier Metal Housings Ltd. 94 
56. Pye Canada Ltd.     27 
57. Pylon Electronic Development 

Co. Ltd.     70 

58. R.C.A. Victor Co. Ltd.   31 
59. Rogers Electronic Tubes & 

Components (A Div. of Philips 
Electronic Industries Ltd.) 89 

61. Sarkes Tarzian Inc.     88 
62. Seiscor Div., Radio 

Communications Sec.     78 
63. Sinclair Radio Laboratories Ltd  87 
65. Stark Electronic Industries Ltd  8 
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67. Stark Electronic Industries Ltd  75 
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69. Stark Electronic Industries Ltd  90 
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74. Tung-Sol Electric Inc. 9 

75. Universal Wire & Cable Co. Ltd. 79 
76. Veeder-Root of Canada Ltd.   61 

77. Welwyn Canada Ltd.   87 
78. Wind Turbine of Canada Ltd. 66 



Please Bear With Us— 
you who have requested the 
addition of your name to 
our regular mailing list by 
returning a green card. 
Your growing interest in 

ELECTRONICS & COM-
MUNICATIONS, as shown 
by the many requests re-
ceived lately, has exceeded 
our capacity to handle in 
time for the next issue. 

Please be assured that, if 
you qualify, you will be 
receiving your first person-
ally addressed copy as soon 
as possible. 

CORRECTION 
In the article "The Blip Scan 

Machine" published in the May 1960 
issue of Electronics and Communica-
tions the following corrections should 
be noted: Caption for Figure 4, page 
26 should read Target Hit Pattern 
Slow Effect. Caption for Figure 3, page 
26 should read Histogram. On page 

32 under the subtitle "The Fast Effect 
Channel", first word, fourth line 

should read ' last' and not latest. On 
page 33, Figure 9 the word 'sides' 
should read 'slides'. 

ARNOLD 
MAGNETIC MATERIALS 

The most complete line 

in the industry 

TAPE WOUND CORES 
of high-permeability materials 

SILECTRON C, E & 0 CORES 

MO-PERMALLOY POWDER 
CORES 

IRON POWDER CORES 

BOBBIN CORES 

SENDUST CORES 

ALNICO MAGNETS, 
CAST or SINTERED 

SPECIAL MAGNETIC 
MATERIALS 

THE ARNOLD ENGINEERING 

COMPANY, MARENGO, ILLINOIS 

SPECIALISTS IN MAGNETIC MATERIALS 

* * * 

Canadian Representative: 

BAYLY ENGINEERING LIMITED 
First Street, Ajax, Ontario 

Phone: Empire 2-3741 (Toronto Exchange) 

2 
NEW , ., 
ANTENNAS FOR 150 TO 175 MC 

Model 227, A 7DB Corner Reflector 

Model 228, A IODB Corner Reflector 

• light weight • rugged • low cost 

Write For Further Information 

SINCLAIR RADIO LABORATORIES LTD. 
21 TORO RD., BOX 179, DOWNSVIEW P.O. 

METROPOLITAN TORONTO, CANADA 

I • 

For complete details check No. 8 

ELECTRONICS AND COMMUNICATIONS, June, 1960 

For complete details check No. 63 on handy card, page 85 

WELWYN 
announces a FIRST in 
medium power resistors 
manufactured in Canada 
Do you require a resistor which can give you: 
I. Higher values than wire-wound types of a 

similar size? 
(Values from 10-,, to 68,000 ,11. 

2. Unequalled performance for withstanding over-
load surges — unobtainable in wire-wound 
resistors? 

3. Extremely rugged and durable properties? 
4. Low cost with great reliability? 

5. Sizes of 4, 6, 8 and 10 watts? 

6. Standard tolerance of --1-• 5%? 

7 Non-inductive up to frequencies of 10 mcis 

The Welwyn F Series power resistors are com-
posed of a metal oxide element, bonded to a 
porcelain rod at red heat. This process results in 
a resistor which is extremely rugged, both elec-
trically and mechanically. 
The durable coating which is applied is intended 
to provide an insulating cover rather than to pro-
tect the element which in itself is highly resistant 
to mechanical damage and effects of moisture. 
Comprehensive tests have proved that operatinb 
these resistors under the most arduous conditions 
will not cause failure. 
For further information write for data sheet 
W-1014. 

WELWYN CANADA LIMITED 
1255 BRYDGES STREET LONDON, CANADA 

K2259 , 

For complete details check No. 77 on handy card, page 85 
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SILICON POWER RECTIFIERS 

35 TO 250 
AM PS 

35 100 
amps amps 

150 200 
amps amps 

'77» 

Tarzian high-current line combines 

thermal efficiency with mounting 

versatility and optional base polarity 
The low junction current density of Sarkes Tarzian's high-
current silicon power rectifiers results in longer, more reliable 
operating life. Compare these key Tarzian values with those of 
other comparably rated units, and you'll see why Tarzian 
rectifiers have won such wide acceptance among designers: 

DC CURRENT JUNCTION 
SIZE 

THERMAL GRADIENT 
(Junction to base) 

JUNCTION 
TEMP. RISE 

35 amps 
100 amps 

150 amps 

200 amps 

*250 amps 

.375 inch 

.75 inch 

.875 inch 

1.0 inch 

1.125 inch 

9° Centigrade 

5° Centigrade 

7° Centigrade 

9° Centigrade 

11 ° Centicirade 

60°C Maximum 

60°C Maximum 

so.c Maximum 
60°C Maximum 

60°C Maximum 

*Available with stud mounting only 

In addition to providing for maximum cooling and larger junction 
area, Tarzian's unique case styling produces a compact, 
easily mounted rectifier available in flush or stud mounting types. 
Tarzian high-current silicon power rectifiers are also available 
from stock in your choice of negative or positive base polarity. 

For complete specifications and ordering information, 
contact your Sarkes Tarzian sales representative or write to 
Section 4574 M, Sarkes Tarzian, Inc., Semiconductor 
Division, Bloomington, Indiana. 

SARKES TARZIAN, INC. 
SEMICONDUCTOR DIVISION 

  BLOOMINGTON, INDIANA  

in Canada: 700 Weston Rd., Toronto 9, Ontario 

Export: Ad Auriema, Inc., New York City 

For complete details check No. 61 on handy card, page 85 

EIA announces staff 
change 
The general manager of the Elec-

tronic Industries Association, Fred W. 
Radcliffe, has announced a change in 
staff appointments effective May 1, 
1960. Basil Jackson, the Association's 
staff assistant for publicity and publi-
cations has left the Association to join 
one of Toronto's progressive advertis-
ing agencies. Since joining the staff 
of EIA in 1954 Mr. Jackson played no 
small part in the development of the 
engineering standards section of the 
Association. 

Mr. Jackson is being replaced by 
R. T. O'Brien who brings to his ap-
pointment a long and varied experi-
ence gained through nearly 25 years 
in the Royal Canadian Signals as a 
technical officer and communications 
administrator. 

Dominion Electrohome to 
produce electronic organs 
The only electronic organ designed 

and currently being built by Canadians 
specifically for use in the home will 
soon be in production at Dominion 
Electrohome Industries Limited. A 
pre-production model is now being in-
troduced to potential dealers across 
the country. 
As far as is known, the Electrohome 

organ, the "Allegro", will be one of 
only two completely Canadian de-
signed and constructed instruments in 
the electronic organ field. The Kitch-
ener firm's model will be suitable for 
use in small auditoriums and churches 
as well as in the home. 

Production of the organ marks the 
first time Electrohome has entered 
the sound producing field. The com-
pany has had more than 50 years of 
designing and manufacturing sound 
reproducing units with a full line of 
radios, stereophonic high-fidelity and 
television sets now carrying the 
Electrohome name. 

Millie Amp says, 
le you paying 
too much for your 
meters? Eetter check \ 
Gold Brand i" 

"GAII3mtd" 
METERS 

STARK ELECTRONIC SALES COMPANY 
/11.1•1 01,1"..10 

For complete detaas check No. 68 
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ROG RS REFERENCE BULLETIN NO. 4 

EC157 Disk Sealed Triode guaranteed for 6000 hours 
The EC157 triode serves as an amplifier tube in beam 
transmitter relay stations for the transmission of TV and 
telephony link broadband signals at 4000 mc/s. Station 
breakdowns in microwave communications are costly in time 
and money. The EC157, with a guaranteed life of 6000 
hours, assures against early breakdowns, saves time and 
money. Its longer life means a more reasonable operating 
cost — not more than 2..3e per hour of service. 

The EC157 triodes offer many desirable features — peak 
performance, dependable service and outstanding uniformity 
from tube to tube. 

TECHNICAL DATA 

HEATER 

TYPICAL CHARAC:TERISTICS 
Anode voltage 
Anode current 
Grid voltage 
Mutual conductance 
Amplification factor 

6.3 V 
0.73 A 

nom. min. max. nosh. 
V„ = 180 — — 
Io = 30 — — 
V, = —2.8 —4.0 — 1.8 
S = 1713.5 - 
= 43 33 52 

OPERATING CONDITIONS 
AS GROUNDED GRID AMPLIFIER AT 4000 Mc/s 
Anode supply voltage 
Grid supply voltage 
Cathode bias resistor 
Anode current 
Bandwidth (0.1 dB down) 
Output power at 8 dB power gain 

(V, = 6.3 V) 

Vba = 200 V 
= +20 V 

Rk = max. 500 
= 60 mA 

B = 50 Mc/s 

180 V 
60 mA 
—1.6 V 
19 tnA/\ 
-13 

W o = 1.8 W (min. 1.5 W) 

MAXIMUM RATINGS (absolute maxima) 
Anode voltage at zero anode current V = 500 V 

Vo = 300 V 
Wa = 10 W 
Ik = 70 mA 
I, = 10 mA 
W dr = 1 W 

Vo = 0 V 
= —50 V 

V;,/ =  50 V 

Anode voltage 
Anode dissipation 
Cathode current 
Grid current 
Driving power (grounded grid) 
Direct grid voltage (positive) 
Direct grid voltage (negative) 
Heater to cathode voltage 
External resistance between 

cathode and heater 
External resistance between grid 
and cathode 

Anode seal temperature 
Grid seal temperature 
Cathode seal temperature 

Rid = 20 ka 

11„,, = 25 ka 
ta = 150 °C 
t, = 75 °C 

= 75'C 

This reference sheet is one of a series from 
Rogers to keep you fully informed of electronic 
developments. A specially deigned file folder for 
these bulletins is available from Rogers on request. 

You are invited to 
make full use of 
Rogers .4 pplica-
lion Engineering 
Service at any 
time, on any prob-
lem. Just phone or 
drop us a line. 

2000 

1000 

500 

200 

- • 

. vo .. 18rV 
lovv60-nA 

...3900 1,s/ 
50 ,4c/3 • • • 

50 1011 200 5001500 
war (n114) 

Output . power ( \\ „ of the EC157 as a 
function of the dr:vilig power fW,,r) with 
lines of constant pm r udin (C); (f :3900 
Me/s. B(,1 di; =  N ( , = 180 1‘, = 

60 mA). 

ROGERS 
electronic tubes & components 
A DIVISION OF PHILIPS ELECTRONICS INDUSTRIES LTD. 
116 VANDERHOOF AVE., 1ORONTO 17. ONTARIO 



TROPICALISED 
EARPHONE AND 
MICROPHONE 
INSETS 

For Military and Commercial Communications 

O 

.....• 

114,i 
,, • , • 

„. • 
; 

\....._ a 0 

AMPLIVOX 

90 

13125 Mask Microphone and 

Switch with response specially 

designed for oxygen mask use. 

Service Approved and NATO Designated 

13150 Miniature earphone 

designed for maximum 

speech intelligibility. 

send today 
for these leaflets 

LIMITED 

13750 Noise Cancelling 

Microphone giving up to 

35 dB noise reduction. 

Other Products 

Headphones, Headsets and Helmets. 

Microphones and Earphones 

Communication Systems, 

Ear Defenders, 

INDUSTRIAL DIVISION 

Wembley, Middlesex 

Telegrams ei Cables Amphvos, Wembley 

For complete details check No. 6 on handy card, page 85 

(GE equips Timmins 
TV station 
One of northern Ontario's pioneer 

television stations — CFCL-TV, Tim-
mins — will switch to maximum 100 
KW power in July, according to station 
owner-president J. Conrad Lavigne. 

It is expected that, with the new 
General Electric 35 KW transmitter 
in'service, the town of Moosonee, some 
200 miles away, would be served by 
the station on a much-improved basis 
over the present reception of 3-4 
nights per week, depending on weather 
conditions. 

The current power increase is the 
sixth major expansion in both radio 
and TV that CFCL has undertaken 
since its inception ten years ago. Cana-
dian General Electric supplied the 
original equipment for the radio sta-
tion, the TV station, the two TV 
satellites, a radio power increase, and 
now for maximum power television. 

Downtown location for 
IBM's Service Bureau 

Effective May 16, the Service Bureau 
maintained by International Business 
Machines Company Limited will be 
open for business at the corner of 
King Street and University Avenue, 
in downtown Toronto. For the past 
six years, the Bureau has been operat-
ing as part of IBM's plant at Don 
Mills. Owing to the sharp increase 
in Service Bureau business, additional 
space was required, and the ground 
floor of the new downtown building 
was leased. 
The move coincides with an an-

nouncement that IBM has set up a 
world-wide network of Datacenters 
which sell electronic processing ma-
chine time on an hourly basis. The 
Datacenters augment the present inter-
national network of Service Bureaus, 
of which there are 150 established 
around the world. Eight are located 
in Canada. 

For complete details check No. 69 



BUILT INTO EVERY 
G-E PICTURE TUBE... 

new GE picture tubes set new standards for picture 

tube performance. 

20% MORE 
BRIGHTNESS 

SHARPER 
FOCUS 

BETTER 
RESOLUTION 

INCREASED 
CONTRAST 

Television set manufacturers are constantly striving 
to obtain even better video performance from their 
sets. One way this can now be done is to install new, 
improved GE picture tubes. At C.G.E., engineers 
have developed a new screen manufacturing process 
that produces 20% greater brightness and 
increased contrast on every GE picture tube. 

In addition, sharper focus and better resolu-
tion result because usual brightness levels are 
obtained with lower beam current. These 

For best video performance from your television re-

ceivers, specify new 20% brighter GE picture tubes. 

Electroni: lube 

e geee:ellerUBES 

Section 

CANADIAN GENERAL ELECTRIC COMPANY 

18 ,2 

LIMITED 
For complete details check', No. 20 on hard., card, page 85 
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MULTITONE 
Personal Call 
Pocket Paging 
Staff Locator 

Seines 8 Pocket 
Receiver with voice, 
Weight 512 ounces. 

The Multitone "Personal 
Call" system of staff location 
has been specified by 
hundreds of hospitals, fac-
tories and other institutions 
throughout the world. Why? 
All calls are personal. When 
you want Mr. Jones you 
call only Mr. Jones. 

All calls are quiet. Only Mr. 
Jones knows he is being 
called. 

All calls are quick and 
automatic. Call goes out 
at the press of a button. 

All calls get coverage. You 
reach everywhere in the 
building, regardless of 
noise leveL 

Highest reliability and 
lowest operating cost. 

Mfrs. of Hearing Aids, 
Pocket Pagers and 

Electro Medical Equipment. 

For a demonstration 
or simply mare information, 

without obligation, 
please phone or write. 

Multitone of Canada 
LIMeTED 

130 Merton St., Toronto 7, Ont. 
HU. 1-0731 

techdata for engineers 

Silicones 
Item 500 

Dow Corning has completely re-
written, redesigned, and re-edited the 
1960 Engineering Guide for Silicones. 
The 1960 Guide is 16 pages of brief 
product descriptions and illustrations. 
covering a range of Dow Corning sili-
cone applications from adhesives to 
water repellents for textiles. This new 
Guide, besides being punched for filing 
and ready reference, contains a series 
of reply-paid postcards making it con-
venient for the reader to request 
further detailed information and 
prices with regard to any Dow Corning 
product described. This 1960 Engi-
neering Guide for Silicones is offered 
free by Dow Corning Silicones Lim-
ited, Tippet Road, Downsview, Metro-
politan Toronto, Ontario. 

Ceramic insulated wire 
Item 501 

Ceramic insulated wire for use in 
high temperature and nuclear applica-
tions is the subject matter of a 
pamphlet issued by Secon Metals Cor-
poration of White Plains, N.Y. This 
20-page brochure bearing the title 
"Secon Ceramic Insulated Wire for 
use in High Temperature and Nuclear 
Environments", outlines many of the 
pitfalls which must be avoided if com-
ponents are to operate successfully at 
temperatures in the 800° to 1200°F 
range. 
A copy of this pamphlet which will 

be of definite assistance in the design 
and construction of components using 
ceramic insulated wire, can be ob-
tained by writing the manufacturer, 
Secon Metals Corporation, 7 Intervale 
Street, White Plains, N.Y. 

Transistor applications 
Item .502 

The Lansdale Division of Philco 
Corporation has made a Transistor 
Application Guide available in re-
sponse to industry's many queries con-
cerning the proper selection of trans-
istor types for specific applications. 
The guide in booklet form, indicates 
suitable transistor types for each 
major application. Transistors are 
classified in terms of one or two im-
portant parameters. Information is 
primarily presented in graphs and 
curves for simplicity. Data given by 
charts is intended to be reasonably 
typical of performance that has been 
obtained in practical circuits. Applica-
tions covered are listed under the 
following general categories: Com-
munications Circuits (tuned amplifiers 
and related circuits), Untuned Ampli-

fiers, Switching circuits (computer 
applications) and Switching Circuits 
(non-computer applications). 
Additional information can be ob-

tained from Philco Corporation, Lans-
dale Division, Lansdale, Pennsylvania. 

Power supply handbook 
Item 503 

Sorensen & Company, South Nor-
walk, Conn., a subsidiary of Raytheon 
Company, announces a new 32-page 
power supply handbook and catalog, 
giving tabular specification data on 
more than 400 separate power supply 
models. The new publication covers 
the complete Sorensen line of regu-
lated DC supplies, frequency chang-
ers ( variable frequency power 
sources), high-voltage power supplies 
(to 600 kilovolts) and other high-volt-
age products, miniature transistorized 
power supplies inverters and convert-
ers, and AC line-voltage regulators. 
Request a copy of the catalog 

directly from: Bayly Engineering Lim-
ited, A¡ax, Ontario. 

Plated-thru holes 
Item 504 

A detailed report on the reliability 
of plated-thru holes employed in 
printed wiring boards has been pub-
lished by the engineering department 
of Photocircuits Corporation, a leading 
manufacturer of printed circuitry. The 
59-page report contains a number of 
independent studies made by major 
suppliers of military electronics, as 
well as findings of the company's test 
laboratories. Included in the report 
are listings of large military programs 
and their prime contractors now using 
and planning to use plated-thru holes. 

Copies of "Plated-Thru Holes for 
Thru Connections on Printed Wiring 
Boards" are available for one dollar 
from the Publications Department, 
Photocircuits Corporation, Glen Cove, 
Long Island, N.Y. 

Radio parts catalog 
Item 505 

Believed to be the largest catalog 
devoted solely to electronic compo-
nents and equipment ever published 
in North America by an independent 
jobber, the 452-page buying guide has 
recently been announced by Electro 
Sonic Supply Co. Ltd., 543 Yong. St., 
Toronto 5. Among the items shown 
are tubes, transistors, capacitors, re-
sistors, transformers, switches, con-
nectors, relays, public address equip-
ment, television antennas, test equip-
ment, amateur equipment, wire, tools 
and technical books. 

For complete details check No. 48 
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SIEMENS 

MODEL 100 PAGEPRINTER 

AS-60-13 

u 
u 

6 

8 

9 

For further information, 

write for brochure SH 6138 

10 points 
that tip the scales: 

Unobstructed line of sight to incoming 
text - no glare 

Platen remains stationary even during 
letters-figures shift 

Elegant printing with exact spacing between 
characters secured by type- levers 

Encapsulated transmitter for neutral 
or polar operation 

Subassemblies readily replaceable 
without readjustment 

Two-armature selector mechanism 
afford extra-wide receive margin 

Smooth-working mechanism 
r educes operating noise to minimum 

Special function keys for illumination, 
runout,and " here is" 

Lubrication only when operating- hour 
counter reaches I,000 mark 

Paper carrier for rolls of large or 
small diameter 

SIEMENS & HALSKE AKTIENGESELLSCHAFT 
BERLIN • MUNCHEN 

Represented by 

A&S... stands for Assured Satisfaction 

THE AHEARN AND SOPER COMPANY LIMITED 
850 BELFAST ROAD, ELNIVALE ACRES • OTTAWA • CANADA 

For complete details check No. 4 on handy card, page 85 
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opportunities 

These classified advertisements are published to assist those in the 
trade who have articles for sale, positions available, positions desired, 
sales agency openings or business opportunities. Charges are 25c 
per word or figure, not including heading or box number. Minimum 
charge is $5.00 payable on submission. No agency commission paid. 
There is absolutely NO CHARGE for "positions desired" advts. 

Send all material to the attention of the advertising manager of 
ELECTRONICS AND COMMUNICATIONS, 450 Alliance Ave., Toronto 9, 
Ontario. 

, 

SALES ENGINEER 
required to establish and take full charge 
of Toronto Office. Applicant must have had 
previous experience in the sale of elec-
tronic components. Must be mature and 
responsible. Excellent remuneration for 
right party. For further details contact: 

DESSER E-E LTD. 
441 St. Francois Xavier St., Montreal, P.Q. 

Victor 5-6570 

INSTRUMENTATION SALES ENGINEER 

required for the Toronto area. An excellent 
opportunity for a young, aggressive and ex-
perienced sales engineer. For local interview 
apply — 

Radionics Limited, 
8230 Mayrand S , 
Montreal 9, Quebec  

SKILLED TECHNICIANS 
desire electronic sub-assembly and wiring 
work. BE. 1-6346 after 6 p.m., or write to — 

Alexander Alt, 
Box 41, Islington, Ontario. 

ENGINEERING TECHNICIAN 
desires position in Toronto-Hamilton area. 
29 years of age, with eight years experience 
in production supervision and development 
of industrial electronic measuring and 
control equipment. 

Box 5037 
Electronics and Communications 

450 Alliance Avenue, Toronto 9, Ontario 

ENGINEERS AND TECHNICIANS 

required for development mork on solid-
state circuits and devices. Experience with 
power semi-conductors an advantage. Appli-
cant should have appropriate qualifications 
and 3 years' experience. Send résumé 
quoting reference number A-1000 to: 
Mr. D. C. MacLean, Personnel Supervisor, 
DeHavilland Aircraft Co. of Canada Ltd., 
Downsview, Ontario. 

CLIP AND 

MAIL THIS 

COUPON 

D 

TWO-WAY RADIO TEST EQUIPMENT 

For sale at sacrifice price: One signal gen-
erator TU 576; One No. 43 Thru line watt-
meter; One No. 25 Thru line element; One 
Test Set P-8501B; Two Control Heads C-TU-
376; One C.P. 255A Microphone . . . all of 
MOTOROLA manufacture, in use for only 
two months. For price or further informa-
tion contact — 

Mr. H. Hoefmans 
930 Gerrard St. E., Toronto, Ont. 

ELECTRONICS MARKETING EXECUTIVE 

18 years of successful sales-product manu-
facturing, marketing and administration 
with top national electronic organizations. 
Knows the Canadian electronic markets and 
how to sell them. Shirt sleeve experience 
and accomplishments in: market research, 
sales, product development, sales promo-
tion, advertising and public relations. Eager 
for a challenging proposition, will re-locate. 

Box 5038 
Electronics and Communications 

450 Alliance Avenue, Toronto 9, Ontario 

RELAY SALES ENGINEER 
A major supplier of telephone type, 
electromagnetic relays, requires an ex-
perienced sales engineer for the Toronto 
area. A professional engineer, with experi-
ence in the design, manufacture, sales and 
application of telephone type relays, is 
preferred, but not essential if technical 
qualifications and experience are equal. 
Duties will be to assist the sales force in the 
application and sale of the products. Reply 
in confidence giving a full résumé to — 

Box 5035 
Electronics and Communications 

450 Alliance Avenue, Toronto 9, Ontario. 

ELECTRONIC COMPONENT LINES 

wanted by well established sales represen-
tative company for O.E.M. and Industrial 
accounts. 

Prime Electronic Components Ltd. 
868 Dundas Highway East, Dixie, Ontario 

-COMMUNICATION: 
rezailli77e MASTS 

Please send complete information on 

the following masts I have checked. 

SINGLE MASTS 

for heights up to 300 feet. 

H MASTS 

for heights up to 250 feet. 

NAME  

COMPANY 

ADDRESS 

for AM- FM Broadcasting I 

HF-VHF-UHF Communications I 

VHF- UHF Television 

[ PORTABLE ALUMINUM MASTS 
for heights up to 150 feet. 

VERTICAL RADIATORS 

for heights up to 300 feet. 

We will design and manufacture custom made masts and 
towers to suit your specific requirements. 

L IMO MW1 11 111. 

467 

BEATTY BROS. 

LIMITED 

FERGUS, ONT. 

PREM-Ó-RAI  
BALL-CORNERED 

MODULAR 
TRANSMITTER 

RACKS 
22" and 25 1/2" DEEP FOR 

STANDARD 19" RACK PANELS 

Designed for MULTIPLE INSTALLA-
TIONS and for use with PREM-O-RAK 
CONSOLE SYSTEMS. 

RIGIDLY CONSTRUCTED • Frame made 
of 14 gauge steel • Panel Mounting 
Angles 3/16" thick • End Panels and 
Doors made of 16 gauge steel. 

One of the unlimited 
variety of arrangements 

made possible with 
standard, flexible 

Prem-O-Rak units 

CONTACT YOUR 
DISTRIBUTOR 
or SEND FOR 

FOLDER S-1 60A 

PREMIER 
METAL HOUSINGS, LTD. 
5810 SMART AVENUE, MONTREAL 
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New Gertsch Fret' Meter 
MEASURES AND GENERATES: 20 mc to 1000 mc 

ACCURACY: 0.0001%, exceeding FCC requirements 5 times 
MODULATION: AM, 30% at 1000 cps; FM, 1 kc at 30 mc 

5 kc at 150 mc, or 15 kc at 450 mc max. 

-farevid 
nft.etacitruinwerrma 

.»11 

This portable instrument in one complete package enables you to measure 
both frequency and frequency deviations in the maintenance of mobile com-
munications systems. 

As optional equipment the FM-7 Frequency Meter can be combined 
with the new DM-3 Deviation Meter as illustrated. The DM-3 is a dual-range 
deviation meter with 15 kc and 7.5 kc full scales. 

By combining the FM-7 and the DM-3 you get a single instrument 
capable of measuring and generating carrier frequencies plus reading peak 
modulation deviation. 

Write for complete literature. 8ertseÁ 
GERTSCH PRODUCTS, Inc. 

3211 South La Cienega Boulevard. Los Angeles 16. California • U u : 1u1 f rlorit 9 2201 

Represented by: Atlas Instrument Corp. Ltd., Toronto, Ont. 

For complete details check No. 37 on handy card, page 85 



Regulator Block Diagram 

ADJUSTAR_E REGULATED 
PCWER SUPPLY 

- YPE 1205.e 

METEF 
vOLts MA 

Small 
and Powerful 

OUTPUT VOLTAGE 

REGULATED POWER SUPPLY 

Continuously Adjustable 0 tc• 300v, dc, at 200 ma* 

phis ... -150v, dc, at 5 ma 
...two 6.3v, ac, unregulated outputs at 5a each 

(may be connected in ser135 or parallel) 

0-300V 

... all from a compact package 9;z' 

120 Watts in 0.2 Cubic - Fc ot i ac kage . . . Excellent performance is obtained by using two 

regulator circuits. A high-efficiency controlled rectifier maintains the 

optimum operating voltage for a series regulator, regardless of line-

voltage changes, load changes, or changes in output voltage setting. 

Wide-band regulator circuits and high-frequency by-passing of the out-

put make for low output impedance over a wide frequency range. A 

large capacity fart provides cooling without dependence on convection, 

permitting the stacking of any number of units. 

Ripple: less than 1 my (120c) 

Regulation: 0.75v for * 10% line change: 0.1v from no load to full load 

Output Impedance: Approximately 0.30 plus IO ph 

Type 1205-B Adjustable Regulated Power Supply ;290 

Write For Complete Lnformation 

GENERAL RADIO COMPANY 
WEST CONCCRD, MASSACHUSETTS 

Canadian Engineering Office in TORONTO 
99 Floral Parkway, Toronto 11, Ontario 

Arthur Kingsnorth • Richard J. Proven 

Tel: CHerry 6.2171 
Repair Service: Bayly Engineering Ltd., Ajax, Ontario 


