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The Hon. Georze C. Marler, Minister of Transport is shown above turning
the dial which officially opened the Dorval Airport installation of a very

high frequency omnirange airway which inaugurated a new system of air
navigation in Canada.
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a guy named Og

Once yvour name was Og. You tired of shouldering
mastodon steaks...of dragging vour mate by her hair.

You invented the wheel.

Later, your name was Watt. Steam made vour kettle-lid

dance...and the Industrial Revolution was on.

Yesterday, yvou were a bicycle mechanic named Ienry.. . today,

yvour bramchild’s descendants are counted in millions.

Your name is legion. You created every linkage. ..

cvery device...every system.
You're an engzineer.

You make things work better. .. faster... more accurately

...more cconomically.,

Next week...next month. .. next year...some system will need
a better, faster, more accurate or more economical

. means of recording. .. or indicating. . .or computing...or
many models of HELIPOT*
precision potentiometers dre controlling a process.
stocked for Gncediate shipmneent L . .
. . You'll want precision potentiometers.
coevur engineers will gladly
adapt standard HELIPOTS to yoor You'll discover that ilelipot makes the most complete line. ..
requirements. . or huild . . . . . .
. linecar and non-lincar versions. . .in the widest choice

entirely wew HELIPOTS for gou.,

of sizes, mounting styles and resistances. You're an engineer
101 Oformat ion and specifications Your career is in
Joeite for data jile 307 the making
Helipot would like
to
. I
0 st in preeision potentiometer
R
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CANAOIAN MARCONI COMPARY

REGISTERED TRADE mavK

Marceni RVC Radiotrons are designed to meet
the needs of Canadians from coast to coast . . .
bringing the benefits of highest quality and rigid
standards of manufacture to radio stations, home
receivers and all types of electronic installations.
Your customers’ satisfaction is guaranteed by
the traditional quality of Marconi . . .

Canada’s largest electronic specialists.

Marconi & RApIOTRONS

ELECTRONIC TUBE AND COMPONENTS DIVISION

cANADIAN Marconi COMPANY
830 BAYVIEW AVENUE, TORONTO, ONTARIO

Branches: Vancouver « Winnipeg * Montreal » Halifax « St. John's, Nfid.
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with an eye to economy
buy AUTOMATIC ELECTRIC
substation protectors

LR o

OSSR
TYPE 18
OUTDOOR SUBSTATION PROTECTOR
“DOLLAR-SAVER’” DISCHARGE BLOCKS
Self-grounding, self-restoring, rarely
need replacement. Save costly trips after
storms.
RUSTPROOF COVER
Solid aluminum. Keeps trouble-causing
dust, rain and other moisture out.
SPEEDY MOUNTING BRACKET
Just two screws fasten protector to wall.
Terminals easy to reach.
LONG-LIFE BASE
Heavy porcelain. Stands hard service.
Helps ensure long service life.
Cat. No. Dimensions Fuses Shipping WE
SB-18 2% " x2%” x %" 1 ampere 2% Ibs.
— _—
!
TYPES 20 AND 20A
INDOOR AND OUTDOOR SUBSTATION PROTECTORS
f Type 20A for indoor service illustrated.
Equipped with “"Dollar-Saver™ discharge
blocks, protected from dust and moisture by
plastic cover. Heavy one-piece base with
ample spacing between terminals and heavy
walls between discharge blocks and fuses.
Type 20 for outdoor use furnished with heavy
gauge metal base plate and cover, hot-dip
galvanized for protection against rust and
weather.
Cat. No. Type Dimensions Fuses  Shipping Wt.
$B8-91 20 (Outdoor) 5%~ x 3%~ x 8 7 amp. 4% lbs.
SB-88  20A (Indoor) 3%,” 1 2% ” x 54” 7amp. 1% Ibs.
Ask for Catalogue 4068-B, covering the complete line
of AUTOMATIC ELECTRIC Protective Equipment.
5533
(CANADA) l LIMITED
Distributot in Conada
AUTOMATIC ELECTRIC SALES (CANADA) LIMITED
Head Office: 185 Bortley Drive, Toronto 16
L« L e ; = 2 = == A“J‘ MONTREAL » OTTAWA + BROCKVILLE - HAMILTON = WINNIPEG + REGINA - EOMONTON + VANCOUVER
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INTRODUCING...

The NEW

COSSOR

MODEL 1058

Single beam 4" tube
Post deflection acceleration

Wide band D.C. Y amplifier
Symmetrical X amplifier

Free running or trggered time
base

Sweep expansion times 5

Automatic trigger and sync.
control

Continuously variahle trigger
pulse attenuator.

Y AMPLIFIER
D.C. to 6 mce/s.

Sensitivity 25V to 125V yper cm,
Gain continuously variable.

X AMPLIFIER
12 ¢’s to 150 Ke/s.
Sensitivity S5V to 50V per cm.

Gain continuously variable.

Weight — 42 lbs.

MODEL 1052

Double beam 4’ tube.
Frequency Range

25 ¢/s to 3.5 me/s
Matched amplifiers. ’

Full screen deflection at all posi-
tions of T.B.

Sweep duration —— 5 microsecs (o
200 milliseconds.

Weight — 42 1bs ~— portable.

MODEL 1056

Single beam post
deflection acceleration.

Y AMPLIFIER

5 ¢/s to 40 me/s.

Rise time 10 millimicrosecs.
Sensitivity — .2V to 60V per em.
Gain continuously variable.
Signal delay 16 millimicrosecs.

TIME BASE

Triggered only

10 millimicrosec. to 30 microsec
per cm. Sweep amplitude two
screen diameters.

Timing wave 100 me/s to 100 Ke/s

Weight — 65 1bs. approx.

OSCILLOSCOPES

For All
Applications

MODEL 1059

Double beam

Post deflection acceleration

Y AMPLIFIER

10 ¢/s to 10 mc/s.

Sensitivity .2V to 180V per cm.
Gain continuously variable.
Signal delay 150 millimicrosecs.
Y1) PREAMPLIFIER

Gain 20 times over 20 ¢/s to 5 Ke/s.
Y2 AMPLIFIER

Same as Y.

X AMPLIFIER

10 ¢/s to 500 Kc/s.

Sensitivity 3V to 15V per cm.
Gain continuously variable.

TIME BASE

Triggered with sync.
Free running without synec.

.1 microsec to 50 millisec. per em,
Expansion time:x 5.

Weight — 65 lbs. approx.

COSSOR (CANADA) LIMITED

301 Windsor St.,
HALIFAX, N.S.

8230 Mayrand Str.,
Decarie Blvd,,
MONTREAL, QUEBEC

648A Yonge Street
TORONTO, ONTARIO
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This Westinghouse exhaust machine performs several operations. ‘i:'.h
Under 400° C, air is removed from the tube and screen, the gun is B o

degassed and activated and the tube is automatically tipped off. A ¥ ol
special conveyor line is set up alongside for basing, ageing and high '
voltage sparking.

Satisfied customers are your criterion
of a job well done. To achieve this you know

you must work with quality products.
% That is why we suggest Westinghouse tubes. The
latest production methods and the newest and

best equipment are used throughout. This quality control is what
makes good tubes. Good tuhes help make satisfied customers.

o Purchase Westinghouse tubes from vour local tube jobber.

CANADIAN WESTINGHOUSE SUPPLY CO. LTD.

Halfox - Quebec City - Mantreal - Ofowo - Toronte - Homiltan « North Boy
Fart Williom - Winnipeg - Regina - Saskatoan . Edmanton - Calgary - Vancauver

For further data on advertised products use page 65.
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WESTINGHOUSE o/%s

Unexcelled lporformancc — very low inter.
modulation distortion.

Built-in  corrective nctwork for matching
transmitter to highly selective loads often
presented by directional antenna arrays.

Simplicity of installation. Sell contained —
no enclosure required — nterconnecting
cables furnished

Automatic, electronically controlled, line
voltage regulator.

New type. high speed, plate cireuit breaker.

Two complete — new type — crystal oscil-
lators.

Electronically controlled time delay.

Electronic type of arc-back indication and
protection.

Vacuum capacitors — fixed and variable —
in power amplifier circuit.

THE TYPE 315 5KW AM TRANSMITTER REPRE.

SENTS a deluxe design of the high efficiency power Lol DC control system — climinates buzzing and
L vibration af relays and contaetors.

ampllﬁer type of circuitry, In which no features that LR M Built-in oscillograph for tuning and neutral.

would improve performance, reliability and ease of N

. . . . . . [Pl Transview styled cabinet — permits observa.

installation are omitted. It is especially suited to the tion of all functional equipment while in
operation,

requirements of present day regional stations utilizin
1 P y reg & L <l Matching tgro cabinets for phasing equip-
e.

directional antenna systems. Because of its inherent ment availa
.. . . . . IL § Increase to 10 KW output possible with no
stability, the high efficiency power amplifier lends itself changein! cabinet or (1oar epace.

ideaily to this application, and in the Type 3i5 it is

further improved and particularly adapted to this requirement, by the addition of extra
equipment for matching the transmitter output to the highly selective load circuit often
presented by these directional arrays.

VVestinghouse

CANADIAN WESTINGHOUSE COMPANY LIMITED + Electronics Division ¢ HAMILTON, CANADA

Halifax * Moncton » Quebec ¢ Montreal » Ottawa ¢ Toronto ¢ Hamilton ¢ Llondon ¢ Windsor ¢ North Bay
Fort William s Winnipeg ¢ Regina ¢ Calgary ¢ Edmonton + Lethbridge ¢ Trail  Vancouver

56F745 See Television's Finest Hour "'STUDIO ONE" Monday Nights, 10:00 P.M.
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“Do-lt-Yourself” Personnel Training

Most people will recall that during the early days of the last war one
of the most significant shortages suffered by this country was a lack of skilled
and semi-skilled technicians. As a result of this shortage, trained personnel
were brought across from the United Kingdom to fill the gap in manufacturing
plants wherever the paraphernalia of war was being manufactured.

It would be fatuous to blame Canadian industrial management for their
shortsightedness in not having trained technician apprentices in the years
preceding the war, for these were years during which this country and many
others were just nicely recovering from the economic injuries sustained
during the lean thirties, the years during which there was not enough work
to gainfully employ fully skilled technicians apart from the training of
apprentices. Today, however, the situation is vastly changed and Canada is
enjoying the benefits of a lively economy with its accompanying high rate of
employment and production in all spheres of activity.

In the field of electronics, which this magazine has termed the “youngest
and fastest growing industry in Canada,” there has recently been sounded
a warning which should be taken to heart by every manufacturer engaged
in this field. It is the warning that Canada’s electronic industry could be
heading for a road block that will slow down its seven league strides. The
* trouble stems from a sharp shortage of skilled personnel to man the
industry’s highly specialized drafting boards. Already causing concern, this
is a problem that could become acute as the electronics field continues to
expand. That such a situation should obtain, in spite of the fact that our
technical schools are graduating hundreds of electronic technicians annually,
* emphasizes the seriousness of the situation.

The question then arises — what steps should be taken to avoid a problem
which may conceivably develop into a major deterrent to the electronic
industry? One firm at least believes it has the answer with a “Do-It-Your-
self” approach. Officials at Canadian Westinghouse reason that if skilled
draftsmen are such a rare commodity, then they will simply have to produce
their own. From this thinking has emerged a project which is believed
to be unique to the electronics industry. The venture is a three and one
half year training program in electronics drafting which has wisely been
inaugurated to make sure that this company will have a future pool of
drafting talent available.

Westinghouse officials are to be commended for their forward thinking
in this matter and other companies would do well in considering similar
methods of training skilled personnel if their future development programs are
not to be hampered by the lack of capable help.

EDITOR
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So you must get cost down in
designing that assembly? That's just
the time to enlist Clarostat’s
cost-saving talents and facilities.
The same superlative engineering and
production skill that accounts for the finest
quality in controls and resistors, is also
available for designing and fabricating
cost-reducing components.
Three typical examples are presented
herewith. These are standard items,
promptly available in any quantities,

at marked savings. And for any Latest "*Humdinger'* Series 39.
extraordinary requirements, speciaql =~ Melal-case mounted with rivets or
controls and resistors can be screws, Mounting surface serves
developed, tooled-up and produced.

The arigiral "‘“Humdinger'
Series MH. Compact, rugged,

wire-wound control. Virtually
millions in use. Fibre base holds

resistonce winding. Movable arm and
shaft. T-watt. 2 to 1000 ohms.

as cover. Semi-fixed setting by
screwdriver slippea into rotor slof
~»0 shaft. 2-wait. 4 o 5000 ohms.

Twist-Tab Mounted Series 47.
Eliminates usuol hushing,
lockwasher, not. Composition-
element control. Metal or plostic
shoft. Plastic shaft hos rear
stotted protrusion, therefore
adjustable from front or reor,

**Trade Mark
Ask your Distributor now or write to:

Controls & Resistors

t
CLAROSTAT

ELECTRONIC TUBE & COMPONENTS DIVISION
CANADIAN Marconi COMPANY

830 Bayview Avenve, Toronto, Ontario.
Branches: Vancouver « Winnipeg e Montreal o Halifax « St. lohn’s, Nfld.

®

CL-5464
For further data on advertised products use page 65.
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RETMA REPORT

A Monthly Bulletin Of Association Activities

Prepared For Electronics And Communications e Mo ]
By RETM
BASIL JACKSON

Electronics Industry Reports To Royal Commission

On March 1st, Carl A. Pollock, president of the Radio-Electronics-
Television Manufacturers Association of Canada, and Stuart D. Brownlee,
past general manager of the Association, presented the Electronics
Industry report to the Royal Commission on Canada's Economic Prospects.
The report to the Royal Commission was very optimistic about the
future of the Electronics Industry in Canada. Due to the evolutionary
and auto-generative nature of the art and science of electronics,
the industry possesses untapped resources in the way of technological
innovations which will provide a springboard for the development of
new useful products and for the establishing of new industries in
Canada. It was pointed out that today the industry is manufacturing
products which only ten years ago were only in the laboratory stages
of development, and it is claimed that ten years from now the same
situation will evolve —— in fact new, currently unknown, industries
will be created in Canada due to the application of the art and science
of electronics.

Among other important recommendations, the two outstanding
were those directed to the questions of research and technical
education. In emphasizing that the basic factor responsible for the
development of electronics is research, both fundamental and applied,
the presentation recommended that both Government and industry assist
each other in providing more research facilities within Canada.
Special tax allowances for research work and the consideration of the
Department of Defense Production issuing more development contracts
which take cognizance of the fact that research work is very costly,
were advocated. With regard to technical education, the RETMA Brief
points out the great need for training more technical personnel of all
types, and recommends that the Federal Department of Labor, the
Department of Citizenship and Immigration, and representatives of
Provincial Departments of Education, meet with representatives of the
Electronics Industry to formulate an active program for expanding
the present facilities for higher technical education, for the
founding of new centers of technical learning, for the surveying and
placement of technical personnel in the industry, and for the continual
review of the situation. It was emphasized that this action is
necessary not only for the future benefit of the Electronics Industry,
but to ensure a constant supply of trained electronics specialists
and service technicians for the many industries using electronic
equipment.

The Radio-Electronics-Television Manufacturers Association of
Canada, in its presentation to the Royal Commission, gave a summary
of the work which it had accomplished and is still carrying on for the
upgrading of the technical education of service technicians. The Brief
went on to say that, although, under the British North America Act,
education is the responsibility of the individual Provincial
legislatures, a co-operative effort should be made to co-ordinate the
technical education on a national level and the award of Canadian
national certificates in engineering should be instituted, patterned
after the system operating in Great Britain. It was inconceivable to
the authors of the British North America Act in 1867 that the sciences
would eventually cause revolutionary developments to take place so

(Continued over page)
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RETMA REPORT

that the length and breadth of Canada could be linked simultaneously
by electronic means, ond some measure of a national education system.
at least in technology, should be achieved at the earliest opportunit-.

A section of the Brief deals with automation, and it is stated
that the application of automation to primary and secondary industrie:=
will lower the costs of production, resulting in lower end prices
of the products manufactured, and will create a wider market for these
goods, ultimately increasing the number of workers required. The
gradual introduction of automation and its orderly development by
responsible industrial and labor representatives will ensure that its
effects will be beneficial to all Canadians.

The Electronics Industry Brief, as presented by Radio-
Electronics-Television Manufacturers Association of Canada, is
divided into three parts. Part I deals with the development of the
Canadian Electronics Industry from early times. Part II deals with
the Canadian Electronics Industry today, while Part III concerns the
Canadian Electronics Industry and Canada's Economic Prospects.

Premiére Of Industry Film

On February 15th, at a joint meeting of the Radio-Electronics-
Television Manufacturers Association of Canada Board of Directors,
Parts and Accessory Division, and Receiver Division, in Montreal.
the industry film prepared by RETMA received its premiere performancsz.
The film is entitled "Electronics in Canada®™, is in color and gives
an account of the contribution of the Electronics Industry to Canada’s
economy and welfare. The film took over a year to prepare and make,
and pays tribute to the part played by the Electronics Industry in
the National Cefense program, shows the contribution to industry in
general, and graphically illustrates the important parts and accessory
segment of the industry which has been built up in Canada over the years.

It is the intention of RETMA of Canada to make this film available
on loan to interested groups, organizations, Government departments
and educational institutes such as schools and universities.

Applications for loan of the film should be addressed to Radio-
Electronics-Television Manufacturers Association of Canada,
200 St. Clair Avenue West, Toronto 7, Ontario.

Membership Of RETMA Of Canada

The membership of Radio-Electronics-Television Manufacturers
Association of Canada now stands at 116 full members and 2 associatz
members. There are 22 members in the Receiver Division, 22 members
in the Electronics Division, and the Parts and Accessory Division
have 72 members.

Two new applications for membership, both for the Electronics
Division, were recently ratified by the Directorate. They are as
follows:

Spilsbury and Tindall Limited, 44 Water Street, Vancouver, B.C.,
manufacturers of radio communication equipment.

PSC Applied Research Limited, 1500 O'Connor Drive, Toronto, Ont.,
manufacturers of airborne electronic navigation equipment, fire
control equipment, servo mechanisms, etc.

(Continued on page 3§)
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For Greater Television Development
and Service

The Simpson 303 is a versatile instrument —
use it as an electronic DC voltmeter, an
ohmmeter, an AC voltmeter, an AF volitmeter,
an RF voltmeter (with accessory probe), an
output-meter, or a FM indicator.

Painstaking research by Simpson engineers
in the laboratory, working closely with TV set

manvufacturers produced the model
303. Compact for greater portabil-
ity, the 303 is also accurate and
functional. Its large 4% meter is
easy to read and its wide voltage
and resistance ranges, as well as
low current consumption, justify its

.....

claim to versatility.

GND.

it )'bii @gs%
301 + ~
¥ oo ~0Ly DOy
ags e\ 2 O
model SR

e
Vacuum tube ©
SPECIFICATIONS:

v0|tmeter : DC input Resistance 10 megohms

AC input approximately 200 mmf shunted by 275K,
Flat Frequency Response
AC-25 cycle to 100 KC
RF-20KC to 100 MC
5 DC Voltage Ranges 1.2V to 1200V
5 AC Voltage Ranges 1.2V to 1200V
5 Ohm Ranges — to 1000 megohms.
High Frequency and High Voltage Probe available
as accessories.
Available in 60 cycle or universal 25-60 cycle.

Also available with roll top case, Model 303RT.

in US.A,

Simpson Electric Company
5200 W. Kinzie Street
Chicago 48, 1l

LIMITED
1255 BRYDGES ST. . LONDON, CANADA
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BUDELMAN POWER LINE CARRIER

A flexible carrier current
telephone system at a very
moderate price for use in:

e push-to-talk single or two-frequency systems

o two-frequency duplex systems; loudspeaker
calling, code calling and 60-cycle or 780-cycle
dialling are available.

UNITIZED EQUIPMENT built up of several stan-
dardized chassis to suit particular circuit require-
ments. Each basic function is incorporated in
a separate chassis for ease of maintenance and to
allow assembly as required.

Each chassis is self-powered from either 115
volt A.C. source or 130 volt D.C. source without
modification, to permit emergency operation
from a stationary battery. This feature allows
standby D.C. operation without the expense of
DC-AC convertors.

ABOVE: Budelman type 15A power
line carrier system as supplied for
rack mounting. Top: Transmitter.
Middle: Receiver. Bottom: Auxi-
liary chassis.

HERE ARE BASIC CHASSIS:

CARRIER CURRENT TRANSMITTER TYPE 151A — This unit contains a 3-5 watt MOPA transmitter
utilizing a highly stable electron — coupled oscillator operating on any specified frequency between 40
and 160 KC with provisions for crystal control of the operating frequency. The power amplifier utilizes two
tubes in parallel for reliability. It is amplitude-modulated by a push-pull modulator and audio amplifier.
Provisions are made in the audio input for a hybrid connection in the case of two-wire duplex audio
extensions.

CARRIER CURRENT RECEIVER TYPE 152A — A self-powered, amplitude-modulated unit of the tuned
R-F type employing two stages of R-F amplification and a complete freedom from spurious responses.
An additional R-F stage is provided after the detector to amplify the carrier for AVC purposes. A squelch
circuit quiets the output of the receiver except when a carrier is being received.

AUXILIARY CHASSIS TYPE 153A — Typical of various types of auxiliary chassis available to supplement
the transmitter and receiver and to form, with them,a complete carrier terminal. The 153A unit is used in
cases where the system calls for push-to-talk operation, outgoing dialing using 60-cycle or 780-cycle tones,
and incoming loudspeaker calling. It is self-powered and contains a push-to-talk handset and hangup, tone
oscillator, dial loudspeaker and control circuit.

AUXILIARY UNITS AVAILABLE
e Type 182A switch panel. o Type 184B dual matching panel.
o Type 183 dval tuning panel. o 6 milihenry adjustable loading coil.
o Type 183B dual trap panel. .
i

Engineers and consultants on mobile, fixed-to-mobile, '
point-to-point, and multi-channel radio communication Q CANADA LIMITED

systems; suppliers of telephone apparatus of all kinds;
manufacturer and supplier of scientific instruments, in-

dustrial and broadcast television cameras, radios, high- 60 Front St. W., Toronto
fidelity reproducers and television receivers. 193 E. Hasfings St. 119t University St.
VANCOUVER MONTREAL
78 Bank Street 3 Ouke St.
OTTAWA HALIFAX

For further data on advertised products use page 65.
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% The United States Department of Labor has an-
nounced that automatic production techniques are creat-
ing new jobs. Department of Labor officials in Washing-
ton have announced the following new labor categories:
automation machine operator, automation assembler,
automation machine tender, stager, printed circuit sprayer
and printed circuit machine operator.

% Electronic firms have been created at the rate of one
per week over the past year in California. Financing for
these firms has created a sufficient problem to justify the
establishment of financing firms specializing in the
backing of electronic manufacturing companies.

% President Eisenhower’s 1956 budget message indicates
that expenditures for electronics and communications
during 1957 will be higher than the preceding year.
The amount of money set aside for the construction of
guided missiles will be as much as one third more than
the amount spent in 1956, and about half the cost of the
1957 guided missile program will be for electronic
equipment.

% James D. Secrest, executive vice-president of RETMA
in the United States, anticipates that at least 250,000
color television sets will be sold this year.

% Donald G. Mitchell, president of Sylvania Electric
Products, Inc.. foresees that by 1965 the distribution-
service business in the electronics industry will reach a
value of $5.178,000,000. Mr. Mitchell’s breakdown of this
1965 figure sees $2,104,000,000 being spent for electronic
components, $1,389,000,000 for the distributor’s take
and $1,685.,000,000 being paid to the service and installa-
tion segment of the industry.

% Television is now available to the people of 36
countries. Reliable figures show that 1,000,000 televi-
sion sets are in use in Soviet Russia, 300,000 in West
Germany, 210,000 in Cuba, 175,000 in Mexico, 150,000
in Brazil, and 225,000 in both Italy and Japan.

% In the world of high speed calculators the Russians
recently announced possession of a calculator capable
of seven to eight thousand operations per second. Inter-
national Business Machines’ president G. H. Sheppard
has countered this with the claim that his company has
produced one capable of 60,000 operations per second.
% The first permit to construct a critical experiment
facility for the conduct of nuclear reactor core tests
in private industry has been granted to The Babcock &
Wilcox Company by the United States Atomic Energy
Commission. The facility, designed for critical experi-
ments and proof testing of reactor components, will be
safeguarded by a special electronic control system tied in
with the critical assembly doors of the installation.

% The growing importance and specialization required
in nucleonic instrumentation is evidenced by the recent
formation of a permanent Nucleonics Group within
Britain’s Scientific Instrument Manufacturers’ Association.
Well over half of the 140 member firms of the Associa-
tion are engaged to some extent in the field of atomic
energy applications, by the provision of electronic,
mechanical and optical instruments.

% The United States electronic industry are looking
to pleasure loving Americans to provide a one million
dollar annual market for electronic eguipment. The
pleasure lovers involved are the owners of some five
million pleasure boats which constitute a potential
market for equipment such as small compact radar
sets, communication, sonar and depth sounding apparatus.

% According to recent figures there are now 94,500,000
telephones in use in the world. More than half of this
number are serving the United States with one tele-
phone to every three Americans.

% Instrumentation for nucleonic applications is increas-
ing rapidly. One firm reports that its sales of equipment
for industrial, nuclear and medical applications topped
the million dollar mark for 1955, a gain of 13 per cent
in shipments for the previous year.

% First insurance company in the Pacific Northwest
to institute high-speed electronic data processing was
General of America with headquarters in Seattle, Wash-
ington. The company has installed a complete system
to take over paperwork loads in billing, rerating and
accounting for thousands of agents and hundreds of
thousands of policyholders.

% The Canadian electronics industry is eyeing Ger-
many’s $600,000,000 bank roll with which it intends to
buy armaments from nations abroad. The Canadian
aircraft industry is reported to be making a strong
bid to manufacture some of the 1,236 aircraft which
the German airforce has been authorized to purchase.
Radar and electronic equipment for such aircraft as may
be manufactured in Canada for Germany’s account
constitutes a profitable potential business for the elec-
tronics and communications industries in this country.

% Dr. W. H. Watson, director of the Computation
Center, University of Toronto, has told the Royal
Commission on Canada’s Economic Prospects that the
age of the electronic computing machine is dawning
in Canada and that the Federal Government should
recognize its potential impact on the nation’s economy
by backing scientific study into this field.

% Otis Elevator Company’s vice president. W. J. W.
Reid, told a recent gathering of the Ontario Association
of Professional Engineers that *the atom and the
automatic factory coupled with a phenomenal growth
in world population and industrialization have resulted
in forces for production beyond the imagination”. Quot-
ing a U.S. weekly report to management (Business Inter-
national) he predicted that within ten years’ time the
atom will have become the world’s largest business
employing more engineers, technicians, management,
labor and capital than any other.

% Canadian Customs and Excise officials have ruled
that “transcription turntables which are designed, manu-
factured, catalogued and sold exclusively for use in
broadcasting stations or for professional users, such as
phonograph record manufacturers or commercial studios,
are not subject to excise tax”.

(Turn to page 35)
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Automatic, maintenance-free,
instantaneous voltage stabilization

Static-magnetic constant voltage transformers are a
practical and efficient solution for controlling inpur voltage
to voltage-sensitive electrical and electronic equipment.

Sola Constauc Voltage Transformers are widely used
both as built4n components and as accessory umnits. They
differ from regulators which depend solely upon saturation
of core materials for their regulating action, or electronic
types employing tubes. Sola Constant Voltage Transformers
have the following characteristics:

1. Regulation within =19, with primary voltage

(transient or continuous) variations as great as 30%o.

2. Response time less than 1Va cycles.

. No moving or wearing mechanical parts, nor vacuum
tubes; requires no manual adjustments.
4. Completely automatic, continuous regulation.

OLA

[6%)

(onslarnd Votlage

TRANSFORMERS

)

5. Self-protecting against short-circuits on output.

6. Current-limiting characteristics protects load equip-

ment.

7. Can often be substituted in place of conventional

non-regulating transformers.

8. Generally smaller than other types of regulators for

similar duty.

9. Isolates the input and outpur circuiss.

Forty-three Sola stock units are available in a wide
variety of ratings, voltages and types. In addition, custom-
designed units can be manufactured (in production quan-
tities ) to mect specific requirements.

The experience of the world's largest manufacturer of
constant voltage transformers is available to you. We invite
you to discuss your voltage stabilizing probiems with a Sola
Sales Engineer.

WRITE FOR LITERATURE. Sola Constant
Voltage Transformers are described in a
4-.page folder. Write for a copy of
32C-CV-170 on your letterhead, please.

CONSTANT VOLTAGE TRANSFORMERS for Regulation of Eledronic and Electrical Equipment ® LIGHTING TRANSFORMERS for All Types of Fluorescent
and Mercury Vapor Lamps., @ SOLA ELECTRIC €O., 4633 West 16th Street, Chicago 50, Hlinois, Blshop 2-1414 e NEW YORK 35: 103 E.
125th St., TRafalgar 6-6464 ® PHILADELPHIA: Commercial Trust Bidg., Rlttenhouse 6-4958 @ BOSTON: 272 Centre Street, Newton 58, Mass.,
Bigelow 4-3354 e -CLEVELAND 15: 1836 Euclid Ave., PRospct 1-6400 ® KANSAS CITY 2, MO.: 406 W.-34th St., Jefferson 4382 ® LOS ANGELES 23:
3138 E. Olympic Blvd., ANgelus 99431 ® TORONTO 17, ONTARIO: 102 Laird Drive, Mayfair 4554 ‘® Representatives i Other Principal 'Cities

For further data on advertised products use page 65.
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The nation’s work horses!

Jeep |4 vancees

go anywhere
—anytime

to the job, on the
i road or off.

Wherever the job, regardless of weather

or ground conditions, a sure-footed ‘Jeep’ vehicle will

get there, with men, equipment or payload. Shifting
instantly from 2-wheel drive to the added traction
of all four wheels, they go through sand, mud, snow and

navigate the steepest grades with ease.

The most versatile vehicles ever built!

Every ‘Jeep’ vehicle has 3 power
take-off points available. Each is a
mobile power plant, delivers ready
auxiliary power anywhere to operate
compressors, generators, belt-driven
equipment and winches. And there’s
aver fifty pieces of special equipment

to make ‘Jeep’ 4-wheel drive vehicles
the handiest, most useful and

profitable investinent any business

could make!
'JEEP’' CARGO
PERSONNEL CARRIER

*JEEP'-A-TRENCH

*JEEP'
SEDAN

DELIVERY For the toughest “‘impossible” jobs

the world avtomatically thinks of ‘Jeep’

KAISER-WII.I.YS OF CANADA LTD.

KW.262
WINDSOR « ONTARIO
Canada’s most useful vehicles

ELECTRONICS & COMMUNICATIONS, MAERCH, 1356 For further data on advertised products use page 65.
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This is the Plant that EP[HHY bmlt....;”///;

TO OVERHAUL EVERY TYPE OF INSTRUMENT

H_ERE, in the most medern plant of its
kind in Canada, a staff of engineers with a
combined experience of hundreds of years

. using instruments, inspection facilities
and control procedures of the most modern
kind . . . are equipped to overhaul and re-
pair more than 500 different types of
meters, controls and devices.

Recording instruments need to be periodi-
cally overhauled. This can be done by
Sperry on a regular schedule that allows
for continuation of operations. Often it is
less expensive to overhaul and repair intri-
cate metering devices, etc., than to re-
place them.

Complete facilities exist at Sperry for the
overhaul and rework of gyroscopic, elec-
tronic, electrical, magnetic, electro-me-

chanical, pressure sensitive, chronometric,
optical and hydraulic instruments; also
for custom work in manufacturing, modi-
fication or repair of tools and parts.

The Sperry plant is conveniently located
to give fast service, and Sperry engineer
representatives are qualified to give full
information on any overhaul or repair
problem.

For further assistance write, wire or phone:

OVERHAUL SALES DIVISION

GYROSCOPE OTTAWA
LIMITED

3 Hamilton Ave.,

For further data on advertised products use page 65.

Ottowa, Oni. I-1
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Now— in full operation

WORLD’S LARGEST
INDEPENDENT MANUFACTURER
OF TV TUNERS

WHEN YOU WANT IT

can be certain with STANDARD.
dependability.

v-how backed by over 20 vyears’
onic field. Up-to-the-minute engineering

e — pick STANDARD. It's “The Standard”
world over.

37 Drummond St.
Mimico, Ontario

ELECTRONICS & COMMUNICATIONS, MARcCH, 1956 For further data on advertised products use page 65.
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A small handful that can save a peck of

costly toll transmission trouble!

Automatic Electric’s Type AT-2 and AT-3 Voice Frequency
Repeaters can improve transmission on many trunks or long
lines where the cost of conventional repeaters or other methods
are prohibitive. AT Repeaters end the need for costly cable
loading, or the use of heavier gauge cable or wire to raise
transmission level. And on new installations, smaller gauge cable
or wire can bhe used with these repeaters—reducing outside
plant costs.

AT-2 and AT-3 Repeaters provide for the first time all the
benefits of the negative-impedance principle (economical voice
frequency amplification on marginal trunks, special service
circuits and foreign-exchange lines), plus all the space-saving,
long life advantages of transislorize(rcircuils. Initial cost of
these repeaters is low, and the use of transistors instead of
vacuum tubes practically eliminates maintenance.

The Type AT-2 is a “‘series-type” repeater. Type AT-3 is a
“shunt-type”. On non-loaded lines, the Type AT-2 is limited to
8 db gain, and the Type AT-3 is often used with it, to aid in

For complete Information
Write today for Circular 1844-A

bringing circuits up to toll quality requirements. The combina-
tion improves transmission quality, and provides a maximum
gain of 10 db when used at ?he midpoint of a line, and 6-8 db
when used as terminal repeaters. The Type AT-3 is added also on
installations where excessive impedance discontinuitv would
cause a high “‘echo”, or where the use of the AT-2 Repeater
alone would cause the “hybrid coil”-equipped toll circuits and
carrier channels to “sing”. (The Type AT-3 Repeater is rarely
used alone.)

Type AT-2 and AT-3 Repeaters are completely self-contained:
power is supplied by the exchange battery. Because these
repeaters use transistors, a repeater requires only 1 watt of
power to operate—or about 1/10th as much as repeaters of
older designs.

A complete repeater is only 5 inches high, 2 inches wide, 82
inches deep. A bank of eight repeaters can be mounted side by
side on a 19-inch relay rack, or a bank of ten repeaters on a
23-inch W. E. type relay rack.

5615

AUTOMATICE ELECTRIC

CANADA) Y LIMITED
Distributor in Canoda
AUTOMATIC ELECTRIC SALES (CANADA) LIMITED
Head Office: 185 Bartley Drive, Toronto 16

MONTREAL » OTTAWA « BROCKVILLE » HAMILTON « WINNIPEG * REGINA < EDMONTON « VANCOUVER

For further data on advertised products use page 65.
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PROGRESS

Points

An
Electronic®
Finger

The relay tower is a sign of our

progress in communications just as the
transmission tower opened the country
with electric power over the past 50 years.

Central Bridge already successful in
building steel ship bottoms, tanks,

bridges and structural work of all kinds,
leads again with fabrication and erection
of these new electronic fingers in the sky;
= ] the television and micro-wave relay tower.

Gompany. Limdted
Trenton, Ontaris

*Central Bridge Towers

were recently made for:

Beil Telephone Company of Canada
Dept. of National Defense

Canadian Broadcasting Corporation
Eastern Telephone and Telegraph
New Brunswick Telephone Company

—

ELECTRONICS & COMMUNICATIONS, MARCH, 1956 For further data on advertised products use page 65.
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announcing

CANADA'S FIRST FULL SCALE
ELECTRONICS and
NUCLEAR SCIENCE

COVVENTION

and exposition

AUTOMOTIVE BUILDING, EXHIBITION PARK

TORONTO, CANADA
Vo OCTOBER 1°', 2"° and 3*° 1956

On the occasion of the 30th Anniversary of the Institute of
Radio Engineers in Canada, this Convention and Exposition will
be a milestone in the development of the Electronics Industry.

A comprehensive programme of exhibits and technical papers
by leading experts will be presented in the superb accommoda-
tion of the Automotive Building at Exhibition Park in Toronto,
Canada. The addition of exhibits and symposia on the
industrial application of nuclear science will be an important
feature of this scientific assembly.

The 1956 Canadian I.R.E. Convention will be a must for
thousands of engineers, technicians and buyers from Canada,
the United States and abroad.

Now is the time to plan your company’s exhibit participation in
this great event. Write today for your copy of the brochure
giving detailed information.

CANADIAN 1.R.E. CONVENTION

Office: 745 Mount Pleosant Rd., Toronto 12, Canade
Telephone Hudson 8-7768

30" Anniversary in Canada
The Institute of Radio Engineers

For further data on advertised products use page 65.
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Electronic engineers are becoming so incensed at
claims for the braininess of machines that one of them
has drawn up specifications for one of the most amazing
data processing systems ever developed. The specifica-
tions were outlined in a recent Minneapolis-Honeywell
Regulator Company inter-office memorandum, and go
something like this:

Our Engineering Department has completed the
design analysis of an automatic “brain” that outperforms
all contemporary electronic data processing machines
and so-called robot *“brain” computers. We know the
performance characteristics of its components and we
have a group of working models. Most important,
however, it has been proved that the unit can be produced
by unskilled labor! Yet we believe that our Production
Department would have a difficult assignment in manu-
facturing it.

This compact unit (only about one-twentieth of a
cubic foot in volume) operates on one-tenth of a volt
of electricity. It can instantaneously digest extremely
complex data and transmit signals or message responses.
It can initiate a complete range of appropriate control
actions. It has 10,000 times as much “memory capacity”
as present-day electronic computers, and it can store
this data for 60 to 90 years, sometimes longer.

The unit is fully sub-miniatarized. More than 15
billion tiny message relay centers handle hundreds of
automatic operations. But to duplicate its functions in
any computer-type unit—even without regard for cost
—would require a five-story building to enclose the
components. The full capacity of the Ottawa river
would be required for cooling the unit to prevent it
from burning itself out during operation.

What is this amazing man-made brain?
just that—the human brain!

Computer manufacturers may now close their mouths
and take a deep breath of relief.

Well, it’s

* * *

Speaking of electronic brains, we have received a
release which states that one of these devices has recently
been developed in the United States for fitting into a
new type aircraft bombsight. Like all other electronic
brains it is credited with remarkable capabilities, one of
which is that it will permit bombers of the U.S. Strategic
Air Command to bomb any target on earth with pin-point
accuracy. Providing enough of them are ordered by
the U.S. Air Force, manufacturers say that they may
be able to knock the price of the instrument down to
$300,000.00 each. Now if some well-meaning little
scientist in some back attic room can produce an elec-
tronic brain that will work out a compromise between
the policy making brains of the world’s political power
blocs we could all get back to eating strawberries and
cream out of season and rest assured that our pant seats
were not destined to be blown off at some future date
by nasty little guided missiles all directed with electronic
brains with built-in paranoidal tendencies.

ELrcTtrRONICS & COMMUNICATIONS, MARcCH, 1956
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According to reports, there is a possibility that the
Canadian Broadcasting Corporation will forsake Channel
9 in favor of Channel 6 for telecasting programs from
Toronto’s CBLT. This possibility has aroused the ire
of hundreds of people in the Toronto area who are on
the extreme fringe area of the transmissions from
Buffalo’s Stations WBEN and WGR. Toronto residents
in the fringe areas of the Buffalo stations are justifiably
concerned over the likelihood that any increase in power
of CBC’s Toronto station will interfere with their
reception of American telecasts. CBC officials have gone
on record to state that reception from the American
stations will not be interfered with as a result of the
proposed change-over. This, however. remains to be
seen,

Apart from the likelihood of blanketing out the
Buffalo stations and forcing a consistent diet of Canadian
programs from the electronic gullets of television
receivers in the Toronto area, there are other implica-
tions to the prospect that do not augur well for the
Canadian television manufacturing industry.

What, for instance, will be the effect on the marketing
possibilities of Canadian-produced color television sets
if color TV fare available to Canadians is to be restricted
solely to those United States-originated programs selected
for re-telecasting through the facilities of the CBC?

It is only within the last few months that the CBC
announced plans for carrying out the necessary changes
to equipment to permit the Montreal, Ottawa and
Toronto stations to carry color programs originating in
the United States. On the basis of this development
the Canadian television manufacturing industry was
afforded ample reason to commence the manufacture
of color television sets, but we are inclined to doubt
that the industry’s Toronto area market forecasts were
based on the assumption that Canadians would spend
money on color television sets if the only color telecasts
they are going to be permitted to receive are the ones
selected by the CBC. And this, indeed, will be the
situation if, as many people believe, the proposed
increase in power for Toronto’s television station
blankets out reception of the Buffalo stations through
which a free selection of American color telecasts could
otherwise be received.

* * :

The latest comments on the perils confronting labor
as a possible result of automation have come from a
recent series of lectures sponsored by the Woodsworth
School for Workers in Toronto. Assuming that automa-
tion will have an adverse effect on labor there is no
more appropriate time than now to do some constructive
thinking on how these effects may best be alleviated,
or better still, avoided. Constructive thinking on the issue
would at least be better than the lugubrious prognostica-
tions which would appear to constitute the main train
of thought on the part of labor officials who are
concerned with the advent of automation and its possible
effects on labor.
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Mrs. Martha Meyer, RCA Victor lab assistant,

watches diamond saw slice the tiny, loaf-like ingot of germanium
into wafers .015” thick. Wafers are then cut into pellets, each

Research And Testing Is Slowly Piecing Together
The Hidden Secrets Of The Tiny Electronic
Workhorse Known As The Transistor. As Solutions
. Are Found To The Many Mass Production Problems
It Is Anticipated That Manufacturing Facilities Will

Turn Out .. ...

Transistors By

The Million

MINIATURE factory in Montreal

is quietly blending Canadian
manufacturing equipment and indus-
trial know-how to spawn the nucleus
of a major new industry from a metal
once considered useless.

Measuring only about 40 feet square,
the factory is housed within the main
plant of RCA Victor Company, Ltd.
Its product, president F. R. Deakins

has now revealed, is the latest wonder
of the electronics age: the transistor.

Reporting ent1y of the company into
production of the transistors, the tiny
marvel which promises to revolu-
tionize the design and slash the cost
of electronic products of the future,
Mr. Deakins said that present output
of about 200 a week is earmarked
entirely for research and testing. But
he hinted that larger production for
commercial use may not be far ofl.

“Commercial transistor production
in Canada is just beginning, demand is
increasing rapidly, and problems of
mass production are gradually being
overcome. Perhaps, within a few
months, electronic devices equipped
with Canadian-made transistors will be
available in quantity for the first
time™, company officials state.

Most of the production equipment,
including the special furnaces and
ovens, the testing apparatus and the

assembly machinery, was designed
® Left: Platinum wire — not much
thicker than a human hair — being spot

welded to a connector lead of the tran-
sistor base. Right: Germanium is pulled
slowly through special furnace. in an
operation called “zone purification”
which sweeps impurities back into one
end of the ingot. The contaminated end
is then sliced off. P. G. Webster, manager
of the transistor plant, adjusts controls.

forming the heart of one transistor. Right: J. E. Pinnell,
physicist-engineer, tests finished transistors in this bank of
equipment which lines one wall of the miniature plant.

and built at Montreal demonstrating
the technical skill and inventiveness
of the Canadian people.

Ten years ago a laboratory curiosity,
the transistor today is challenging the
electron tube in many markets. Big
space and power savings resulting
from its miniature size, tiny power
needs and long life are speeding the
changeover. and RCA Victor officials
say an almast unlimited range of
potential uses is forming.

Transistor car radies, for instance,
will run on about the same amount of
power needed for the two dial lights,
while one type of transistor-equipped
electronic computer — an adder which
can do 100,000 single digit sums per
second — needs only ore quarter
of the power and occupies one-seventh
the space required for present models.

Transistor - equipped hearing aids
slip unobtrusively into a vest pocket,
a purse, or in milady’s hairdo. Midget
radios are on the markef. And the
military, too, is using transistors, in
guided missiles and other equipment.

How They Are Made

The type now being made looks
like a littie tin can on legs. A metal
shell about the size of a kernel of
corn houses its tiny, precision-made
heart. Three wires sticking out from
the bottom, like a tripod, are its con-
nectors.

For skill and precision-workman-

ship, transistor manufacture probably
has few parallels, certainly in Canada,




according to company officials. Handl-
ing the tiny parts requires the eye-
sight and finger dexterity of a watch-
maker accustomed to working with
the aid of a magnifying glass.

At the Montreal plant, technicians
start their long, involved production
process with a white powder which is
recovered from waste gases in metal
refining, costs $100 a pound, and is
called germanium dioxide.

Using cellophane so as not to con-
taminate it with their hands, they
pour this into a carbon bolt, then bake
it for seven hours in a special furnace
at temperatures as high as 1050 de-
grees Centigrade. As hydrogen gas
removes the oxygen in the powder,
an ingot of germanium metal, about
six inches long and half an inch
across, is formed.

Six more hours are needed to draw
the ingot slowly through a transparent
pipe, made of quartz which doesn’t
melt at high temperatures. Several
coils girdling the pipe at intervals pro-
vide high frequency induction heating,
and as hydrogen is pumped through
steadily to guard against oxidation the
impurities are swept gradually back
into one end of the ingot.

This contaminated piece is then
sliced off, and what’s left is believed
to be the purest substance in the
world. Such high-grade germanium,
however, conducts electricity poorly
and, hence, is useless. So in a third
furnace a “seed crystal” dopes the
ingot with tiny amounts of impurities,
planting them in definite patterns
so the metal will conduct at the exact
rate required.

Looking now like a tiny, stretched-
out loaf of bread, the germanium is
ready for slicing.

A high speed diamond saw carves it
into wafers .015” thick, which are
polished by a fine abrasive, and then
gently scribed, in a lattice-like pattern
by a diamond sharpened like a pencil
point.

The wafer is then broken into pel-
lets about one-eighth of an inch long,
which get a fast, half-minute bath
in hydrofluoric acid, nitric acid and
iodine catalysts. This slims them down
to a uniform .005”, and eats away tiny
stresses and strains which could im-
pair the finished product.

Now the stage is set for the final,
and most delicate, series of operations.

Production Problems

In a special oven, heat fuses a tiny
nickel base tab and two bits of indium
metal — one as big as a pinhead
and the other a third as large — to
each pellet of germanium.

Then the base tab is actually spot
welded to the center of three connec-
tor leads sticking out of the transistor
base. And a fine platinum wire — not
much thicker than a human hair — is
joined the same way to each of the
other two.

Finally, the platinum wires are
soldered to the little specks of indium

grafter earlier onto either side of the
germanium pellet, and the heart of
the transistor is complete.

From there it moves to a humidity-
controlled “Dry Box”, where human
hands encased in rubber gloves fit it
into another machine. Directly under-
neath goes a tiny tin can, and as
buttons are pressed the stem is driven
into its permanent casing.

While this is a pilot operation, most
of the equipment is the same size as
would be used in a commercial fac-
tory.

Production problems, too, are just
as awesome, says P. G. Webster,
manager of the transistor pilot plant.
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If each step is not done letter-perfect,
the finished product simply won’t
work.

Making production even more diffi-
cult is the fact that there are still
many mysterious things about transis-
tors. Occasionally, microscopic exami-
nation of a batch will not reveal a
single flaw; yet for some reason, they
all fail to work.

Research and testing is slowly piec-
ing together these hidden secrets of
the tiny workhorse. And as solutions
are found to the mass-production prob-
lems they have created, transistors
will start coming off the lines by the
millions.

Television Tube Aluminizing System Processes
192 Twenty-One Inch Tubes Per Hour

A new high production system for
aluminizing television picture tubes
in which each cart evacuates and
coats two tubes with a single vacuum
pumping system was exhibited for the
first time at this year’s Radio Engi-
neering Show in New York.

Earlier aluminizing equipment has
handled only one tube per cart. The
new dual-tube carts can process two
21-inch pictures tubes in a 6% minute
overall cycle — from loading to un-
loading — and the standard five-cart
continuous system, operating around
a circular track only 17 feet in dia-
meter, will turn out 96 finished tubes
per hour.

Five additional carts can be added
to the standard dollies, to produce 21-
inch tubes at a rate of 192 per hour.

Tubes up to 27-inch can be accommo-
dated.

The first of these new dolly systems
has recently been installed at Thomas
Electronics, Inc., Passaic, New Jersey.

One of the dual-tube carts was de-
monstrated in continuous operation at
the Stokes exhibit, at the L.R.E. Show.

Another interesting display exhibit
by the same company was a special
adaptation of their Eureka tabletting
press for making microscopic-sized
parts of powdered metal — such as
the tiny toroids which are used by the
millions in electronic computers. The
special Eureka press was operated at
slow speed for the benefit of the
viewers and a magnifying glass was
used to enlarge the working area to
show the operation clearly.

® The new Stokes dual-tube carts for aluminizing TV picture tubes evacuate and coat

two tubes with a single vacuum pumping system. The standard five-cart continuous

system, shown here, will turn out 96 finished 21-inch picture tubes per hour. Five

additional carts can be added to the standard dollies, to produce 192 tubes per hour.
The system operates around a circular track only 17 feet in diameter.

ELECTRONICS & COMMUNICATIONS, MARCH, 1956
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Automation Is Nothing More Than The Application Of
Established Practices To Keep Pace With Increased
Demands But Contrary To Public Belief There Is . . . .

Automation For
Low Volume Too!

YPEAKING to the Toronto Chapter,
AS.T.E, C. P. Farr, manager of
Special Machine Sales, Standard-
Modern Tool Company Ltd., said that
“reality and popular conception of
automation are far apart.”

Glamorized by the press, this new
word in our language depicts for the
man in the street a couple of hundred
feet of machinery with everything
clicking through untouched by human
hands. While often inaccurate, current
press reports of a mechanical Utopia
are nevertheless serving to make
people aware of new developments in
Canadian industry.

To the engineer, however, the word
“automation” immediately demands
answers to many questions. Transfer
of components from machine to
machine, location of parts within the
machine, method of interlocking
machine sections, production rates —
these are but a few of the engineer’s
technical queries.

Mr. Farr pointed out that automa-
tion could also be applied for low
volume production and illustrated how
this could be achieved. Such an appli-
cation is typified in a two-position
shuttle machine built for a leading
Canadian automobile manufacturer by
Mr. Farr’'s company. This machine
controls and taps two aluminum
adaptor plates which are used to
accommodate either the Six or the V-8
engine to the transmission of a popular
Canadian built automobile. Production
rate on this machine is 45 units per
hour.

With this machine a component is
loaded into a fixture, and secured with
a pneumatic wrench. Various holes are
drilled at the load position; tools may
be left out of certain spindles, depend-
ing on which adaptor is to be drilled.
The fixture and component then
traverse to the second work position,

where appropriate holes are tapped
from both sides. Upon completion of
tapping, the fixture and component
automatically return to loading
position.

All operations are performed in
series, a factor which limits this type
of machine to low production. How-
ever, it does provide the minimum
of equipment and capital invest-
ment to perform all the operations
automatically.

High production equipment is being

built and installed in Canada too.
Outstanding in this connection is the
machine recently completed. It is a
12-station transfer machine capable of
performing 5520 operations per hour
on automotive torque convertor
housings.

“Automation is nothing more than
the application of established practices
to keep pace with increased demands,”
according to Mr. Farr. It is simply
making tools produce more effectively
than last year with the result that
more goods are put within reach of
more people.

Contradictory facts and figures are
now being thrown at the public on the
effects of automation. On the one hand
the worker sees automated machinery
putting him out of a job, while on the
other government and industrial
leaders state that automation is in-
creasing the need for employment in
industry.

In Canada, for example, one major
automotive manufacturer is now turn-
ing out engine blocks on an assembly
line which performs more than 800
special operations employing only
twenty-seven men. But at the same
time its roster of employees has in-
creased from something like 700 in
1929 to in excess of 5400 last spring.

These contradictions are explained,
said Mr. Farr, by three factors — a
growing population, new inventions
now in demand which were unheard
of twenty years ago, and automation
itself which creates a demand for
skilled workers to plan, build, and
operate automated machinery.

® Typical of high production equipment is the above 12-station transfer machine
capable of performing 5,520 operations per hour on automotive torque convertor
housings.
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‘ a e THE LARGEST CANADIAN-OWNED ELECTRONICS COMPANY
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.. . taking an idea and transforming it into reality.
This is the motivating force challenging CAE’s
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designers and engineers.

CAE has assembled teams of imaginative and
skilled people . .. physicists, engineers, draughts-
men, technicians . .. all capable of carrying out
electronic engineering through design, develop-
ment, manufacture, installation and maintenance

teams active in such diverse fields as:

nucleonics . . . avionics . . . automation.

Scientists and engineers
planning a future in the
dynamic era which lies
ahead will find CAE a vitally
‘live’ organization where ideas
are welcomed...and inspired!
A place where vivid imagin-
ations, driving ambitions and
Charles Beaudry special abilities help to bring
N S R R Canada’s future a little closer

Development Staff, is pictured
CANADIAN AVIATION ELECTRONICS LTD.

here working on an original
Montreal ® Ottawa ¢ Toronto ® Winnipeg ® Vancouver

development project, see @ little faster.

A LEADER IN ELECTRONICS
FOR GOVERNMENT,
4909 HOME AND INDUSTRY

ELECTRONICS & COMMUNICATIONS, MARCH, 1956 For further data on advertised products use page 65.
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® To Save Space
® To Cut Costs

® To Speed Operations

Manufacturers Use...

Fibre Receptacles

SE of vulcanized fibre nesting-

stacking trays for fast, efficient
handling of television set components
helps improve assembly operations,
decrease materials handling costs and
obtain greater work space.

The company was looking for an
intra-plant materials handling system
that would further lower their unit
costs. After experimenting unsuccess-
fully with several types of containers,
the company decided to use specially
designed Kennett materials handling
receptacles. Here's a step-by-step de-
scription of how this handling prob-
lem was solved.

Wooden trucks on roller wheels
were first provided for the job. These
trucks had built-in pockets or com-
partments to fit the various sizes and
shapes of television parts and sub-
assemblies transported.

This method of transport was ex-
pensive, troublesome and time-consum-
ing. The trucks were heavy and bulky.
They cluttered up valuable work areas
and aisle space. They were a costly
overhead expense item because the
trucks had to be discarded or the
compartments ripped out and replaced
every time television parts or sub-
assemblies became obsolete.

Corrugated cartons with corrugated
partitions were used next. These

S g T
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proved costly because they have a very
short life span and needed frequent
replacement.

Then vulcanized fibre containers
were tried and found successful in
this material handling application.
These receptacles, made from tough
cellulose plastic, are strong, light in
weight, durable and resilient. They re-
sist denting, cracking and chipping
and will not splinter, rust or corrode.
Smooth-surfaced and rugged, they pro-
vide complete protection, at all times,
for the smallest, the most delicate
electronic part.

Particularly important is the fact
that these receptacles can be fitted
with interior wooden partitions built
in a company’s own woodworking shop.
These low-cost partitions can be easily
removed and replaced without dam-
age to the containers themselves.
Therefore, the receptacles not only
won't wear out, they cannot be out-
dated, regardless of changes in the
types of television components they
carry.

Space Savers

Another valuable feature of the re-
ceptacles — important in this appli-
cation as well as in thousands of other
materials handling operations through-
out industry — is the unique nesting-
stacking feature which permits storage

of the maximum number of trays in
the smallest possible space.

Here’s how one company uses these
vulcanized fibre materials handling re-
ceptacles: Television components are
placed in individualized compartments
of the trays and then stacked in pallet
loads. The tapered shape of the re-
ceptacles, together with the protective
metal bar which can be fitted across
the top, permits the compact stacking
of the maximum number of full trays
without damaging contents.

Loaded trays are transported by fork

® With assembly operations completed,

empty containers are stacked in pallet

loads. Nesting feature of the Kennett

receptacles permits storage of the maxi-

mum number, sometimes as many as 80,
in a minimum of space.

truck to assembly stations where they
are placed in tiers on the floor beside
the assembler. With this convenient
arrangement, the assembler can easily
remove sub-assemblies and parts from
the full trays at his left, perform the
required assembly operation, and then
place the completed components in
empty trays on his right.

As the trays on the right are filled,
they are moved by fork truck to the
next assembly station where the pro-
cess is repeated. This continues until
the television components in the vul-
canized fibre containers arrive at the
final assembly area.

The exclusive “nesting” feature of
the receptacles permits storage of
the maximum number of these empty
trays, sometimes as many as 80, in a
small area. In addition to saving valu-
able floor space, nesting arrangement
makes it possible to carry more trays
per trip.

® Employee removes television compo-
nents from the full receptacles at the
left, performs the required assembly ope-
rations and places completed work in trays
at the right. Trays are then transported
to other stations until they arrive at final
assembly area. Interior compartments pro-
tect contents, can be easily removed and
changed to fit different sizes and shapes
of parts.
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a VOM =unplus aVTv M when you need it.

DOUBLE USE.. . HALF THE PRICE

TRIPLETT MODEL 631—In one year accepted as the
standard CBINATION VOM-VTVM

i ———
- -

Battery operated

1 Just flip the switch.

Standard sensitivities
as used in servicing
manuals.

........

34 ranges—with the
famous Triplett single
knob control.

/‘_ VIZON
_F a0 1200 500

Extra long scales
—unobstructed visibility.

$83.30

By using the Volt-Ohm-Mil-Ammeter for all general test- Megohms: 0-1.5-150 (6,800-680,000 ohms center scale.)
ing (90% of your testing) and the Vacuum Tube Volt- Galvanometer center mark '—04” for discriminator
meter only when you need it, vou have the advantage of alignment.

a VIVM with extremely long battery life. Batteries are
used only about one-tenth as much as in the ordinary
battery-operated VTVM. Features: Ohms, 0-1500-15.000
(6.8-68 center scale. First division is 0.1 ohm.)

RF Probe permits measurements up to 250 MC. $9.10 net
extra.
Featured by leading

electronic parts distributors
everywhere.

TRIPLETT ELECTRICAL INSTRUMENT COMPANY « 52 years of experience « BLUFFTON, OHIO

Triplett design and development facilities are available for your special requirements for meters and test equipment.

WILLIAM F. KELLY COMPANY
2781 Yonge Street, Toronto 12, Ontario

C. M. ROBINSON COMPANY

189 Market Street, Winnipeg
550 Beatty Street, Vancouver

325 10th Avenue, Calgary
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Laboratory Tests Of Recently Developed
Electronic Air Filter Claim 99 Per Cent
Efficiency For Unit Which Will Reduce . . .

Industrial Plant
Air Pollution

T was back in 1940 that work began

on a unit that would aid sufferers

of hay fever, asthma and other dust
allergens.

After 15 years of research and ex-
perimentation, that unit has become a
reality.

The present model of the Dustronic
(electrostatic) air cleaner is the pro-
duct and end result of approximately
150 experimental models that pre-
ceded it in the workshop.

The need for such a unit to offer re-
lief to dust and pollen victims was
brought home strongly to Richard R.
ook, Chicago manufacturer and engi-
neer.

Cook saw his own wife and children
suffer headaches, tears, burning eyes,
sleepless nights and other distressing
symptoms of hay fever, asthma and
dust allergy, and after all the remedies
of the day were tried and proved to be
not completely successful, Cook de-
cided to tackle the problem on his
own.

The problem, as Cook saw it, was to
remove the source of irritation, so he
set about to devise an air cleaner that
would remove the pollen and dust
from the air.

One of the biggest obstacles that
faced Cook was to construct an air

cleaner that would not give off ozone,
a gas which can be harmiul to hu-
mans in large doses, and still collect
the fine particles.

Ozone is formed whenever high
voltage is passed over a small wire.
Many persons have smelled ozone at
one time or another without realizing
what it was. The odor of ozone is
particularly noticeable during a vio-
lent thunderstorm with accompanying
strong lightning charges.

The ozone problem proved to be
extremely stubborn but constant ex-
perimentation resulted in the building
of an air cleaner which does not pro-
duce detectable ozone.

In the early stages of experiment,
Cook and his staff tested many types
of filters to trap the airborne aller-
genic particles, and chemical sub-
stances to hold and destroy the par-
ticles.

Cabinet units were designed, tested
and then rejected because of excessive
weight, or impractical size.

The perfected unit is completely
mobile, light in weight (approximately
35 pounds), and very compact in size,
measuring 16 by 13 by 24 inches.

The unit is a circulating type room
air cleaner consisting of a metal hous-
ing which contains a coated primary
filter, an electrostatic precipitator of

special design, a power supply and a
fan for air circulation.

In addition to the primary filter
at the base of the unit, there are light
electrostatic collector plates covered
with a patented adhesive that de-
stroys the germs and virus. These col-
lector plates are easily cleaned when
it becomes necessary.

In actual operation, air is drawn
into the base of the unit and all the
coarser airborne allergenic particles
are removed by a specially-treated
mechanical aluminum filter which
traps large dust, lint and pollens.

A two-speed fan draws the air
through the patented collector plates

® The above illustration shows the Dus-
tronic portable unit which weighs 35
Ibs. and requires no installation other
than plugging into any electrical outlet.

at high speed for rapid clearing ot
dust-laden air or at a lower speed for
slower circulation and quiet operation
for bedroom or office use.

All of the fine particles that man-
age to evade the mechanical filter, and
a test by a leading research laboratory
reveals that very little gets by this
first filter, pass through multiple elec-
trostatic collector plates. Each par-
ticle becomes charged and travels to-
ward the plate with the opposite
charge. The collector plates are so de-
signed as to create a turbulent flow
of air which insures catching all un-
desirable particles.

The patented adhesive on the collec-
tor plates completes the job of holding
and destroying the germs and virus.
This solution is flameproof and non-
corrosive, will not dry out and is not
harmful to the skin.

The tests undertaken by a Chicago
research laboratory reveal that the
unit is at least 99 per cent effective in
removing ragweed pollen from the air.

In addition to giving relief to hay
fever and asthma victims, the unit is
an effective room sterilizer, and will
help prevent colds and infections.

® Workman is shown installing mechani-
cal filter of Dustronic air cleaner into
duct work of warm air furnace. The
Dustronic traps dust and other elements
from the air before it is warmed and
blown into living or working quarters.



MAJOR metallurgical obstacle in

the development of a continuous
band facsimile recorder has been
licked by the development of a small
rolling mill custom-built by Stanat
Manufacturing Co. Facsimile equip-
ment is used in a host of applications,
the best known of which is probably
WBAN (pronounced wayban) — the
nationwide weather reporting system
formed by the U.S. Weather Bureau,
Air Force, and Navy.

To overcome the objection to former
equipment which required too much
operator attention and manual handl-
ing, Times Facsimile engaged in an
intensive research program to develop
a continuous recorder. For the re-
corder to work automatically and con-
tinuously, the stylus mechanism — the
actual “printing” device — had to be
made self-operating. In other words,
it had to track continuously during the
recording cycle. First, several styli
on a moving band driven by sprockets
were tried. Experiments with different
drive arrangements and bonding tech-
niques for attaching styli to the band
created new problems — invariably
the band would fracture either at
points of welding or where the
sprockets meshed with it.

Engineers struck upon custom roll-
ing type 302 stainless steel strip to
produce a satisfactory band and after
consultation with engineers from the
Stanat Manufacturing Company, de-
signers and builders of small rolling
mills and other metal processing
equipment, a special mill, designed
specifically for rolling the bands was
built by the Stanat Company.

The machine has two 5 in. diameter
x 4 in. face width rolls which are ad-
justable by means of a single hand-
wheel worm drive screwdown. Cold
rolling is performed to improve the
band’s fatigue stress characteristics.
Lugs for holding the styli are spot
welded to the band, and the styli
(tungsten wire) with their holders
are attached.

Production of the band starts with
a narrow strip of flat stock which is
inserted between the work roll, looped
around an idler takeup roll and butt-
welded at the ends to form a circle.
The strip is continuously cold rolled
in this manner to a predetermined
thickness and length. A tension device
operating on guide rods mounted on
the machine base, exerts pressure on
the take-up roll, maintaining the exact
degree of tension desired in the strip
as it is reduced and elongated. The
peripheral length of the band is thus
increased to a point where it can be
used to connect the corresponding
ends of cylindrical drums of the Fac-
simile equipment for which it is in-
tended. A gauge permits the operator
to halt the operation precisely when
the desired band circumference is
attained.

Another unique feature of the Sta
nat mill is its removable outboard

® Above photo shows special rolling mill designed to roll recording band for facsimile
recorders.

-

Self Operating Stylus Mechanism Made

Possible By New Rolling Mill Designed
To Roll Recording Band From Type 302
. Stainless Steel Strip For . . . .

Continuous Band
Facsimile Recorders

housing which enables the operator
to extract finished work. Engineers
obtained this feature from their rotary
gang slitters which allows the operator
to gain access to cutter arbors in a
similar manrer.

The mill is an extremely compact,
package unit with housings, motor
and drive mounted on a single bed-
plate.

Durability tests performed on the
new, continuous band recorder have
proved highly successful — indicating
a minimum life on a statistical basis
of at least two years. The new “Wea-
ther-Fax” performs without an ope-
rator and produces a clear repraduc-
tion of the original.

Facsimile is the only communication

ELECcTRONICS & COMMUNICATIONS, MARCH, 1956

method that permanently reproduces
original copy — both printed and pic-
torial matter — simultaneously on any
number of f{acsimile recorders in-
cluded in a specific circuit. The tech-
nique is not new; it has been used
since the middle 1920’s. WBAN, for
example, is a network comprising over
400 widely dispersed receiving sta-
tions which include approximately 150
USAF bases, 80 Naval Air Stations,
25 major commercial airline terminals
and over 30 government weather sta-
tions. Weather information, tabulated
in Washington, is regularly transmit-
ted to and recorded by all of these fac-
simile recorders simultaneously and
appears as a weather map with com-
plete data imprinted.
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Correct Determination Of Aircraft Speed To
Assure Safe Take-Off Is The Subject Of Current
Development Projects And It Is Believed That
Electronics Will Provide The Means Of Producing

An Acceptable . . . .

Monitor For

Aircraft Take-Off

By LESLIE L. HILL, Ph.D.

Consulting Editor, Electronics And Communications

NTIL recently the aircraft industry

may justifiably have been regarded
as one of the strongest links in the
backbone of mechanical engineering,
and it can be said that the advocates
of the use of electronic devices in this
industry had to fight their way through
a barrier of habit and prejudice. It is
only recently that aircraft manufac-
turers have been obliged by force of
progress in the electronics industry to
accept the developments of the science
as a means of furthering design and
research in the aircraft industry.

This article deals with one of the
most important problems in aircraft
research — acceleration.

Acceleration is the time rate of the
change of velocity. Since velocity is a
directed quantity, acceleration a is a
vector equal to

lim
o AV dv
At > e
At dt
where Av is the increment in the
velocity v which the moving object
acquires in t units of time.

If an aircraft moving in a straight
line at a speed of two miles per minute
increases its speed until it is flying
at a rate of five miles per minute at the
end of the next minute, its average ac-
celeration during that minute is three
miles per minute. If the increase in
speed during this one minute interval
of time is uniform, the average accelera-
tion is equal to the actual acceleration.
If the increase in speed in this example
is not uniform, the instantaneous ac-
celeration at the time t; is determined
by evaluating the limit of the quotient
AV
—— as the time interval At =t — t; is
At
made to approach zero by making t
approach t.

Acceleration elements to be installed
between an airspeed element and the
airspeed indicator have been in use
since 1947. There are a great many
models of mechanical accelerometers
(strain-gauges) and electronic devices
(pick-up tubes), which are already be-
ing manufactured or under considera-
tion by manufacturers.

The importance of a pilot being able
to read at any moment the acceleration
of an aircraft during take-off cannot
be over-estimated. Accidents have been
traced to pilot errors in estimating that
acceleration has been sufficient for
take-off where no optical or acoustical
means of measuring acceleration have
been available in the aircraft.

There are a number of ideas on this
subject, emphasizing the necessity for
a pilot to have either an instrument
to show him optically that acceleration
is sufficient for take-off or an acoustical
device which would switch on an
alarm to show that acceleration was
not sufficient for take-off. From a
standpoint of weight considerations in
the aircraft, it would seem obvious
that the best way of solving the prob-
lem would be by electronics. One de-
velopment has consisted of a relatively
simple set-up using a tube containing
mercury and resting in a fore and aft
horizontal position, but tests have been
abandoned because of impracticability
from an engineering point of view.
Further tests were made in an attempt
to solve the problem from a fully
mechanical point of view by setting up
a strain-gauge accelerometer between
the airspeed element and the indicator.
First prototypes included the Statham
accelerometer, giving an output of ap-
proximately 70 micro-amps. If transis-
tors are inserted, the output will go up
to approximately 450 micro-amps.

The calibration factor of the accelero-
meter is 6790 and is expressed as the
open circuit output voltage in micro-
volts due to a unit input of acceleration
with one volt applied to the input
terminals. The voltage produced is pro-
portional to the acceleration + 05 G,
fed into the main unit.

There are a number of moving coil
type indicators which have enough
sensitivity to read the instrument output
directly. This indicator could easily be
incorporated in the existing speedo-
meter of an aircraft instrument panel.

A positive warning could be provided
by using a sensitive relay to energize
a red light or alarm whenever the in-
strument output falls below some pre-
sent value. With a pressure transducer,

one could use two instruments, one
with a nominal range of 0-25 p.s.i. and
one having a nominal range of 0-8
p.s.i. The latter could have an error
as high as 0.08 p.s.i. which might still
be satisfactory in the range 0-1 p.s.i.

A ballast regulating tube could be
used converting the 22/32 volts of the
aircraft system to the maximum permis-
sible voltage across the apparatus of
10 volts. The theoretical background of
the principle seems quite clear:

F = thrust generated by power plants

f (v) = retarding force of friction, a
function of velocity

M = aircraft mass
dv

M = — = time integral of which plus

dt the constant of integration
(wind component) deter-
mines whether or not the aircraft
will take off, because power plant
characteristics and the drag or
frictional characteristics are velo-

dv

city variables, such as —

dt
dv
F — f (v) = M —
dt
a¢ — constant coefficient determining
magnitude of acceleration com-
ponent
F (v) = function of airspeed

K = constant equal to the function of
airspeed, when the acceleration is
zero and the airspeed is the mini-

q mum acceptable take-off velocity.

v

ea— 4+ F (v) = K

dt
N = speed in r.p.m.

a = in standard G’s.

r = radius of rotation of center of
gravity of active mass in inches

47r: 2I‘

(32.174 x 43200)

— 2840 x 10° x Nr — — — —
open circuit voltages can easily be mea-
sured by a potentiometer, while holding
input voltage constant.

Aircraft manufacturers have been en-
gaged in a thorough investigation of the
foregoing problem since 1953. Tests
seem to have had relatively good results
with the Statham accelerometer. Never-
theless it is important to mention other
possibilities to solve various difficulties.

A vacuum tube accelation pick-up
was invented and thoroughly tested but
this means of solving the problem is
not to be recommended especially in
view of recent progress of transistors.

Another valuable contribution was
made in constructing a pick-up stylus
coupled to a moveable plate of a
transducer tube by measuring the
roughness on a wide range of surface
shapes. The high electrical output of the
tube reduces any complexity of ampli-
fying and indicating circuits. Such a de-
vice would be highly useful whilst
the aircraft was still on the ground and
could give a direct indication of accele-
ration. Several aircraft companies in
the United States make use of such an
accelerometer and a program for in-
corporating this pick-up stylus tube as
standard equipment in aircraft is un-
der serious consideration, even to the
extent of applying it for airborne use.

Some accelerometers use piezo-elec-
tric bariumtitanate elements. The range
is from 0.022g to 600 g, and the cor-
responding voltage output range of 1
m.v. to 27 v. readily measured.
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DURABLE —TOUGH — RUGGED.
National Vulcanized Fibre rail
joint insulation withstands years
of continuous exposure and
heavy pounding of today's high-
speed railroading. Will not cor-
rede or deteriorate.

DIELECTRIC STRENGTH. National Vulcanized Fibre
gives electrical parts high dielectric strength—plus
toughness an# exceilent forming properties. Has ideal
application as insutation

ARC RESISTANCE. In circuit breakers,
Natiomal Vulcanized Fibre safely curbs electri-
cal arcing without carbonizing or tracking.
Easy to bend, punchand form. Light in weight.
Heat-and-shock resistant.

FOR MEN WITH IMAGINATION...

MACHINABILITY — MECHANICAL

t w o STRENGTH. New paper-base Phenclite
not only has excellent arc resistance, but

- superior machining qualities as well,

m at e r I a I s Great compressive and tensile strength, CHEM.ICAL .RE.SISTANCE_
Chemical-resisting grades
of Phenolite are unaffected

o f by most corrosive fluids and

atmospheres. Retain high
strength, resiliency and di-
mensional stability

unlimited
application

‘_PHENOLITE .

Laminated PLASTIC

Here are six ideas to spur your imagiation. They only suggest
the many things that can be done with National Vulcanized Fibre
or Phenolite Laminated Plastic.

The full list of current uses for these materials would more than fill
this page and many more pages! Yet more are coming up almost every
day. For NVF is not only the world’s largest producer of vulcanized

fibre. We also make a fulltime job of thinking up new improvements to COMPACT DESIGN—ECONOMY—HIGH TEM-
. . PERATURE RESISTANCE. Printed circuits

— o -
our. products—and new .ways of using them.to improve yours. Result madeof coppes-clad Phenaite permit compact
designers call our materials the most versatile ever. design, simplify production, reduce assembly

Looking for an easy, economical way to improve production— Lme:

or products? Team up with NVF. We’re prepared to assist you
all the way from initial design to the delivery of precision 6
fabricated parts. Our new 16-page Catalog will give you full w
information about our products and services. Write for it
on your business letterhead to Dept. O-3.

= WNATIONAL

FIBRE COMPANY OF CANADA. LTD.

ATLANTIC & HANNA AVENUES, TORONTO

1411 CRESCENT STREET, MONTREAL

Also Manufacturers of Peerless Insulation,
Materials Handling Receptacles,

'ab;;czl:: Vul-Cot Wastebaskets and Textile Bobbins.

Typical parts

ELecTrRONICS & COMMUNICATIONS, MARCH, 1956 For further data on advertised products use page 65.
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Advanced Design And Engineering Of New
Logging And Scanning System Affords A
New Economic Significance To . . . .

Automatic Control
Of

Process Industries

NEW automatic system of scan-

ning and logging which overcomes
the drudgery of manual logging and
eliminates the delay in observing
important process changes and con-
ditions has recently been developed
to aid processing industries to keep a
closer watch on the manufacture of
their products and thereby assure
better quality products for their cus-
tomers. The new automatic scanning
and logging system enables the opera-
tor to instantly visualize, evaluate
and act upon every processing irre-
gularity as it occurs. It summarizes all
of the processing data on a section of
graphic panel, a panel of miniature
indicating or recording receivers, and
a logging typewriter or auxiliary
column printer.

The graphic panel section has a
complete schematic process layout.
Numbered lights are located on the
panel to indicate the recorded and
controlled process variables. The
compact instrument panel accom-
modates the indicating and recording
receivers with numbered lights to
correlate the instruments with the
graphic. The adjacent panel contains
racks of relays which electronically
convert the process data to electrical
impulses to the digitizing and logging
equipment. On the control desk a
typewriter automatically logs point
valves as often as required for close
supervision. The operator can check
any desired station with a small push
button on-demand readout selector.
The time of readout, point valve, and
station number appear in large illus-
trated digits on the graphic panel and
are typed by the auxiliary column
pointer,

Continuous Point Scanning
Point scanning is continuous at the

rate of one point per second and a
signal light glows to indicate the point
being scanned. A white light signifies

normal conditions, while red indicates
above and amber below normal. Any
off-normal condition produces both
an audible and visual alarm the instant
such condition occurs. In addition,
time, point value and station appear
in lighted blocks at the top of the
graphic panel and the same informa-
tion is printed by an auxiliary column
printer. The red or amber off-normal
signal lights appear both on the
graphic panel and the process control
panel. When the off-normal condition
occurs during scheduled logging, the
time, point value and station number
type out on the automatic typewriter
as well as on the column printer. The
audible off-normal alarm can be
acknowledged by the operator. How-
ever, the off-normal signal lights and
visual alarm remain on until the
process condition is remedied. The
auxiliary printer can be set to print
the return to normal conditions follow-
ing process upset or it can continue to
print the off-normal values each time
the off-normal point is scanned. In
addition, the operator at the control
desk, can readout any process point
on demand by pressing station selector
buttons. Complete logging of all points
can be called for by the operator at
any time.

® The new Taylor Trans-Scan-Log Control System combines pneumatic and electric
transmission covering such variables as temperature, pressure, flow, level, load, density,
pH, conductivity, viscosity, stress, speed and many others.



35

True Hermetic Sealing
assures Maximum Stability in

AMPERITE

RELAYS i REGULATORS

Simplest « Most Compact » Most Economical

BUSINESS BRIEFS

(Continued from page 15)

% RETMA of Canada reports that Canada is now the
third nation in the number of television receivers in
use with two million sets, and is second in the number
of operating television stations with thirty-three.

& & *
% Under the aegis of the Armour Research Foundation,
Illinois Institute of Technology, a project known as the
European Technical Observation Group will seek up-to-
date information on European research and development.
The information will be funnelled, as required, to 16
non-competing companies. It is anticipated that the
plan will be of value to smaller companies dependent
upon non-organized means of obtaining European in-
formation on new ideas and techniques.

P * %

Thermostatic

DELAY RELAYS

2 to 180 Seconds

® Actuated by a heater, they
operate on A.C., D.C. or
Pulsating Current.

® Hermetically sealed Not af-
fected by altitude, moisture,
or other climate changes.

% Department of Defense Production contracts awarded
to the Canadian electronics industry in the period
December 1 to December 31, 1955, totalled $426,905.
Of this total it is estimated that 330,874 was awarded
to smaller Canadian manufacturing firms, paralleling
an American trend toward awarding more electronic
contracts to small business firms.
% ® *

® Circuits- SPST only — nor.
mally open or normally
closed.
Amperite Thermostatic Delay
Relays are compensated for
MINIATURE ambient temperature changes
from —55° to +470°C. Heaters
consume approximately 2 W. and may be

% Increasing production requirements for the supply
of all types of tubes have stimulated the volume of
business in the tube machine manufacturing industry.
Some estimates of the anticipated volume of business in
this sphere reach as high as $20,000,000 for 1956.

* *® *« STANDARD opercted continuously. The units are most
. q . o0 compact, rugged, explosion-proof, long-
% A six-fold extension in plant facilities has marked PROBLEM? Send for  lived. and — very inexpensive! :
the growth of one Canadian manufacturer of resistors, Bulletin No. TR-B1 Lﬁ:ﬁ;rgtandard Radio Octal, and 3-Pin
who reports that product quality has created an American q . N
d d f h Ao ducti £ thei od Also — Amperite Differentiol Relays: Used for auto-
emand for the majority production of their product. matic overload, under-veltage or under-current protection.

American requirements for the product are for guided

B e e BALLAST REGULATORS

% A record 10,874,234 TV picture tubes and 479,802,010
receiving tubes were sold by American manufacturers

Amperite Regulators are designed to keep the current in a circuit
automatically regulated at a definite value (for example, 0.5 amp.)

during 1955. Retail sales of television sets for the same ...For currents of 60 ma. to 5 amps. Operate on AC. D.C.. Pul-

year amounted to 7,421,084. The sale of radio sets, ex- R sating Current.

cluding automobile radios, totalled 6,921,384. F‘;L — Hedntetically) sealed, tiey arelnol /f-‘\\
* * * Z T aftected by changes in altitude, ||

% The magnetic recording industry in the United States 2~ 2} ambient temperature (— 55" to

has enjoyed a profitable year with an estimated produc- 3 {-80° C.), or humidity. Rugged,

tion of 360,000 units with sales reported to have been —t— light, compact, most ‘nexpensive.

more than 20 per cent over the previous year.
i ® *
% The expected sharp upswing in the production of color
television sets in 1956 will provide a major new market
for the capacitor industry. This by virtue of the fact
that the average black-and-white TV set requires 60
capacitors, while color receivers use approximately 320
capacitors per set.
*

VOLTAGE OF 24V ' WITH AMPERITE
BATTERY & CHARGER : VOLTAGE VARIES
VARIES ANPROX | DNLY

0% : 2%

BATTERY VOLTAGE

B3 %

% The value of electronic equipment used at the
United States White Sands Proving Grounds amounts
to $45,500,000. The Ordnance Corps’ share of this equip-

ment amounts to $21,500,000 and the remaining $24,- AMPERITE CO., Inc.

000,000 belongs to the Signal Corps. 561 Broadway, New York 12, N.Y
* ® * Telephone: CAnal 6-1446

* Management of the electronics industry in Los Angeles, In Canada: Atlas Radio Corp., Ltd.

which includes 440 electronic companies operating 502
plants, expect to outshine New York and Chicago as
the most active centers of electronic manufacturing within
the next five years. The total volume of sales of elec-
tronic equipment manufactured by electronic firms in
the Los Angeles area amounted to $842,000,000 last year.
This year sales are expected to reach §1,000,000,000.
By the end of 1960 business leaders expect that the
Los Angeles electronic industry will garner one-third of
the nation’s total electronic bill of $15,000,000,000.

560 King St., W., Toronto 2B

Individual inspection
and double-checking
assures top quality

of Ampente products
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RE I MA REI OR I (Continued from page 12)

Survey Of Technical Personnel

Results of a recent survey made within the member-companies of
RETMA indicated that approximately 25,000 production workers are
employed in the present Canadian Electronics Industry with an annual
payroll of over $75,000,000. It is emphasized, however, that this
survey is not complete and did not include, for instance, production
workers employed in telephone, telegraph and other associated services.
The 25,000 production workers would probably increase to at least
50,000 persons if the survey were expanded to include all phases of
electronics and to cover distributors, dealers and service technicians.

These surveys have served to emphasize the extreme shortage of
technically trained personnel in the Electronics Industry, and have
provided the industry with concrete information about the present and
future aspects of this problem.

Retma Technical Training Films

The Service Committee of RETMA has available three training
films (16 m.m.) of interest to service-technicians in the television
field. They are entitled "Localizing Troubles", "Deflection
Output Circuits", and "Practical Television Alignment". They are
rented by RETMA to organized groups of service-technicians and others
who would benefit by viewing the films. The Service Committee also
has available a number of service bulletins giving technical infor-
mation on such subjects as "Television Interference", "Vertical
Roll", "Test Pattern Interpretation”, and "Elimination 0f
Television Receiver Interference". These are for free distribution
to interested groups and to individual service technicians.

subminiature, metal-clad Daven’s new winding technique
cuts giants down to size

GO’L MAXIMUM RESISTANCE IN MINIMUM SPACE

These fully encapsulated, miniature, precision wire wound
resistors utilize a new winding technique that permits the use
of extremely fine resistance wire to obtain two or three times
the resistance value previously supplied on a miniature bobbin.

SPRAGUE METALLIZED PAPER CAPACITORS

Here are the finest capacitors which the present state

of the art can produce. Quality and performance Type Dia.  length Max. Res. “ﬂ:'.';:g'
are assured by Sprague’s metallizing its own paper 1273 1/4 5/16 400K 1
for complete control over the end product. 1283 1/4 5/16 400K N
Operating at temperatures to 125°C without volt- tan e s 100K !
1284 /4 21/64 5 Meg. 25
age derating, they withstand dielectric tests of twice Tios VA 1.0 Meg. =

rated voltage. Insulation resistance is higher than
any other metallized paper capacitor. Dielectric is

self-healing; cases are corrosion-resistant and her- 'H‘DA VENCO_

metically sealed with glass-to-metal solder seals.

Werite for Engineering Bulletin 224 to Micarta 550 West Mt. Pleasant Ave.
Fabricators, Ltd. 18, Toronto St., Toronto, Ontario. Route 10, Livingston, N-:':
Empire 8-4251 s

Write for Complete Data -
and Catalog ?
spnnGUE ® WORLD'S LARGEST ’
CAPACITOR MANUFACTURER g

WORLO’S LARGEST MANUFACTURER OF ATTENUATO*S

In Canada: Adams Engineering Ltd., Montreal & Toronto

For further data on advertised products use page 65.



PERFORMANE-

(ARANTEED

lipe Wound Gores

(05T V0 MORE-WHT TARE [£SS 2

You save, because there can be no waste with the
industry’s only Performance-Guaranteed Tape
Wound Cores, You also get the widest choice of
standard sizes, and for a slight additional cost
can specify your tape wound cores in the remark-
able Aluminum Core Box* in any size. For com-
plete details, why not write for your copy of
Magnetics, Inc. Catalog TWC-100 today?

MAGNETICS inc.

MAGNETICS, INC., Dept. EC-25, Butler, Pa.

*patent pending
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S. V. LAZECKI

The Following Paper Was Presented By
Mr. S. V. Lozecki At The Halifax Meeting

Of The Communications Section Of The

Canadian Electrical Association. Mr.

Lazecki Is Senior Systems Engineer Of

Computing Devices Of Canada Limited.

Data
Processing

Methods

Observation of trends in industry
over the past ten years reveals that
data processing methods and automa-
tion are being eagerly adopted. Pro-
duct analysis, process control and
manufacturing methods which lead to
higher industrial efficiency and lowered
cost of production are the result of
such measures.

Automation is viewed by some with
hopes for improvement of our general
standard of living, by others with fear
of the social and economic problems
involved. However, all can appreciate
that these measures provide another
tool in expanding our knowledge into
fields which have been closed to us, not
because of a lack of understanding of
the principles and equations involved
but because of the discouraging mass
of routine calculations necessary to
proceed to the solution of each step.
The best mechanical calculators have
been inadequate in the face of such
problems.

The concept of automation is a very
old one but only in the past 20 years
has there been sufficient incentive,

combined with new techniques and
components, to provide the means and
application for high-speed calculating
control systems. Such systems can
supplement human endeavor to the
point where almost all production
methods can be brought under the
push-button control of a single, inte-
grated group of operators.

The electric power industry has
unique characteristics which, combined
with necessity and incentive, have led
them into extensive application and
use of data processing methods, com-
bined with automation. This has been
necessary in order to solve the com-
plex problems associated with economi-
cal use of widely scattered installations
linked into complicated distribution
systems.

A recently-published American fore-
cast indicates a power demand in 1970
four times that presently produced.
The figure reaches one trillion kwh.
The relative progress in Canada could
be even greater. Thus, distribution and
control problems of even greater com-
plexity can be expected in Canada.

n

In general, the value of data pro-
cessing equipment is its ability to read
input data, analyze and perform com-
plex calculations at high speed. The
results provide signals which operate
automatic controls, both local and re-
mote, to ensure almost instantaneous
response in correcting factors which
could cause inefficient operation.

Such equipment is divided into two
classes. The first class, based on
analogue methods of calculation, con-
tains network analyzers, analogue dif-
ferential analyzers, and special-purpose
electronic and electromechanical ana-
logue computers. The second class,
based on the digital or numerical prin-
ciple, includes the very fast electronic
and the relatively sluggish electro-
mechanical calculators with very large
memories in which to store numerical
data resulting from the very numerous
elemental processes through which the
calculation progresses.

The latter type provides the greatest
accuracy but, by the nature of the
process, requires time in which to
arrive at the final result and careful
and complex programming of the cal-
culating, storage and read-out functions.
Electromechanical types require consid-
erable time to carry out a complex
calculation. Electronic computers, how-
ever, can be built to match the response
time of most read-out or control
devices.

On the other hand, the analogue de-



vices are inherently less accurate but
provide almost instantaneous solution.
Both types find application in the elec-
tric power industry and may be used
jointly for the solution of certain com-
plex problems. Choice of the method
usually depends on the type of prob-
lem. Likewise the extent of the calcu-
lation or automation is controlled by
the economy of machine functions vs.
human operator functions. Final an-
alysis, decision and responsibility must
always be the function of the human
operator.

In the electric power industry four
major activities can be helped by auto-
mation and data processing.

a. Analysis of the behavior of the
large power-generating and dis-
tributing systems under various
conditions both technical and
economic.

b. Forecasting future expansions
and services of the systems.

c. Operational control of the
system.

d. Accounting and billing.

In the analysis of the distribution
systems, network analyzers occupy the
most prominent place. These, in some
cases, have been used for over 30 years
and a large quantity are in operation.
The leaders in construction and im-
provements of these machines are
Westinghouse Electric Corporation and
General Electric Company. The net-

The Electric Power

work analyzer represents the replica
of the power system in miniature. All
components of the system have their
low power equivalents in the form of
generators, resistors, reactors and trans-
formers suitably connected to behave as
in the real system. The electromotive
forces are considerably scaled down so
that currents and powers are read with
large conversion factors.

Network Analyzers
The network analyzers are used for
study of the d.c. and a.c. systems. Some
analyzers operate with the frequency
60 c/s., but there are others using the
frequency of 10,000 c/s. The increase

® Westinghouse Network Analyzer.

of the operating frequency permits con-
siderable reduction of the size of the
reactive components of the analyzer.
The typical studies carried out with the
network analyzers can be listed as
follows:

a. Voltage regulation studies.

b. Load control and stability
studies to determine transmis-
sion limits.

c. Short circuit studies.

d. Transient studies by expressing
the transient condition as a suc-
cession of the steady states.

The network analyzer can tackle
problems other than the electrical dis-
tribution and generation provided that
the system elements can be represented
by electrical components. The normal
procedure when using them is to set
network connections manually, select
system components and establish gen-
erator electromotive forces in their cor-
rect amplitudes and phase angles. The
results can be read on various busses
by means of the voltage, current, power
and var meters. Early network ana-

® Elliott Digital Computer 403.

lyzers had a multitude of meters, later
ones use the remotle selection of the
point of metering and the centralized
assembly of meters. For the conveni-
ence of the operator, the meters are
equipped with automatic scale and sign
change. A very large network can be
analyzed by this method with 25 gen-
erators and 70 busses.

The accuracy of the network analyzer
is not very high but offers great

Industry

flexibility in the application. The sue-
cess can be judged by over 40 network
analyzers used by the electric power
conipanies in the United States. Several
network analyzers are operated by
the universities and computation cen-
ters, who offer their services on a
rental basis. Every year brings new
applications to their use in more and
more difficult problems, from the in-
genuity of the engineers operating
them. For some problems, approxi-
mate solutions are provided and the
more precise requirements are obtained
by the digital computer. The knowl-

(Turn to page 50)
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L. W. Roberts
Heads New Section
Of Bomac Labs

Louis W. Roberts, one of the
country’s leading specialists in the
development of microwave tubes and
components, has joined the staff of
Bomac Laboratories, Inc., Beverly,
Mass. He will be
in charge of a
newly formed
theoretical sec-
tion, which will
function as a con-
sulting group to
other sections of
the engineering
department.

Mr. Roberts has
a background of
experience in
research and consulting work for
various organizations. He holds several
patents in the microwave tube field
and is the author of numerous articles
and reports.

7

L. W. ROBERTS

Canada’s First Data

Processing Center Opened

Computing Devices of Canada
Limited have announced that their
Data Processing Center at Ottawa is
now available to serve government
and industry in any part of Canada.

The new service will make available
to business executives problem formu-
lation and analysis, programming,
computation, data reduction, applica-
tion of data processing equipment to
business procedures and practical in-
struction in computer operation and
programming.

Electronic computers at the Data
Processing Center can be utilized in
the following specific services: solving
complicated engineering and research
problems at high speed; automatic
control of train and plane reservations;
automatic billing; complete payroll
calculation; automatic handling of life
insurance premiums and policy
records; statistical calculations; logis-
tics; production control; and traffic
control.

Charles L. Thompson Ltd.
To Represent

University Loudspeakers

Lawrence J. Epstein, general sales
manager of University Loudspeakers,
Inc., of White Plains, N.Y., has an-
nounced the appointment of Charles L.
Thompson Ltd.,, of 3093 Woodbine
Drive, North Vancouver, B.C., as
representatives for Western Canada.

Russell H. Smith
Sales Manager For
Hysol (Canada) Ltd.

Russell H. Smith of Toronto has
recently been appointed sales manager
of Hysol (Canada) Limited, Canadian
affiliate of Houghton Laboratories, Inc.,
of Olean, N.Y.

Mr. Smith received his B.Sc. degree
in electrical engineering from the
University of Manitoba in 1947, and
studied business administration at the
University of Toronto. He has been
engaged in electrical manufacturing
as a control and technical sales engi-
neer, and in sales management and
promotion.

Pye Advances Into
Optical Field

Pye Canada Ltd’s. parent company,
Pye Limited of Cambridge England,
recently acquired a substantial inter-
est in W. Watson & Sons of Barnet and
London, England, since 1837, world
famous optical and scientific instru-
ments company, particularly noted for
their complete range of microscopes.

Watson’s experience in the photo-
graph lens field will add greatly to
the already vast range of Pye Tele-
vision equipment. Leading in this
capacity is the highly regarded Watson
Vari-Focal or ‘Zoom’ Lens which is at
present being used with great success
by the CBC and many private TV
stations throughout Canada and the
world.

No alteration is contemplated in the
present management or policy of
the company, nor in its marketing
arrangements.

Stark Electronic Instruments Ltd.
Appointed Reps For Shielding Inc.

Shielding Incorporated of River-
side, New Jersey, announce the ap-
pointment of Stark Electronic Instru-
ments Ltd. of Ajax, Ontario, as their
licensed manu-
facturing repre-
sentative for
Canada.

Shielding Inc.
are pioneers in
the design and
manufacture of
all types of

shielded enclos-
ures, including
those custom-

J. W. MacDONALD

built to military

specifications for the armed services,

as well as Microwave absorption

rooms and photographic dark rooms.

Mr. John W. MacDonald is sales
manager of Shielding Incorporated.

G. Garnett Simms To Manage
Canadian Sales Office Of
Acheson Colloids Co.

A new Canadian sales office was
recently opened by Acheson Colloids
Company, of Port Huron, Michigan,
manufacturers of “dag” Colloidal Dis-
persions.

The new office,
located at Suite
564, 199 Bay
Street, Toronto 2,
Ontario, will be
managed by G.
Garnett Simms.
The Canadian
market for Ache-
son Colloids’ ‘dag’
products was pre-
viously served by
The Lubrite Com-
pany of Canada, Ltd.

Mr. Simms has had twelve years of
engineering and sales experience with
well-known companies. He is a mem-
ber of the Association of Professional
Engineers of the Province of Ontario
and the Canadian Institute of Mining
and Metallurgy.

CGE To Build
Television Amplifier
For CBC

Canadian General Electric Company
has announced the signing of a con-
tract with the Canadian Broadcasting
Corporation for a 35 KW television
amplifier to be located atop Mount
Royal in the heart of Montreal.

The amplifier and associated equip-
ment is being supplied to allow the
station, CBFT-Montreal, to increase
its power to the maximum permissible
of 100,000 watts on Channel 2.

CBFT is the 58th broadcasting
station to be equipped by Canadian
General Electric, and is the third
Canadian TV station to employ a G-E
35 KW amplifier.

The CBFT installation will be unique
in that special steps are being taken
to modify the antenna without remov-
ing it from the top of the supporting
tower.

G. GARNETT SIMMS

February Meeting Of

Toronto Section, IRE

On Monday, February 27th, the
Toronto Section, Institute of Radio
Engineers, held their regular monthly
meeting. The speaker on this occasion
was J. S. Ford, Chief Engineer,
Canadian National Telegraphs.

Mr. Ford’s topic was “Record Com-
munications”, dealing with the prin-
ciples and applications of teleprinter

and facsimile communication systems.
(Turn to page 42)
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EIMAC KI.YS'I'RONS are used in
Continental Defense forward-scatter networks

Collins Radio Company's pioneering of circuits
and equipment has contributed greatly to the
success of the revolutionary new art of forward-
scatter communications. From the beginning of
this program, Eimac tubes have provided the
high power necessary to make scatter propaga-
tion practical. In Collins newest high power
microwave transmitters for beyond-the-horizon
communications in Continental Defense net-
works, only Eimac klystrons are used as final
amplifier tubes.

Third in a series of advertisements empha-

sizing the extensive application of Eimac

amplifier klystrons and circuit components,

negative grid tubes and rectifiers by lead-
ing manufacturers of forward-scatter

Collins two and ten kilowctt forward-scatter

" . transmitters utilize Eimac amplifier klystrons,
UHF/microwave transmitters. negative grid tubes and rectifiers.

EITEL-McCULLOUGH, INC.

REPRESENTED
SAN BRUNO CALIFORNIA IN CANADA BY
THE POWER The World‘s Largest Manufacturer of Transmitting Tubes
FOR FORWARD-SCATTER
THE AHEARN AND SOPER COMPANY LIMITED
P.O. Box 715 Ottawa, Ontario
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North-West Telephone Co.,
Uses Forward

Scatter

WO new developments will feature

the growth of the chain of radio
telephone circuits northward on B.C.’s
coast, according to an announcement
by P. R. Tupper, vice-president and
general manager of the North-West
Telephone Company.

A VHF radio relay chain now ex-
tends to the northern tip of Vancouver
Island with a spur link to Ocean Falls,
but company officials hope to extend
the chain to Kitimat, Prince Rupert
and the Queen Charlotte Islands this
year.

In order to do this, “island hopping”
and “forward scatter” will have to be
used.

To carry a VHF signal a long dis-
tance it is necessary to have a series
of intermediate stations relaying the
waves one to the other in chain-like
fashion. The VHF chain between Van-
couver and San Josef at the northern
tip of Vancouver Island is of this na-
ture, requiring six relay stations be-
tween the two terminals.

To extend the chain from San Josef
to Prince Rupert and Kitimat will re-
quire the erection of relay stations on
a number of coastal islands. Hence the
term, “island hopping”.

R

® The new Canadian Marconi Company building at 6035 Cote de Liesse Road,

Ville St. Laurent, is located 1.8 miles west of the Decarie Circle, the new building is

990 feet long by 161 wide, and it has a total floor area of 176,400 square feet. Provision

has been made for air-conditioned office space on two floors with a total floor area of

16,000 square feet. The rest of the building will be used for warehousing and light
manufacturing purposes.

The link from San Joseph to Sand-
spit, on the Queen Charlottes will be
the longest single VHF hop ever at-
tempted by the North-west Telephone
Company. To span the 240 miles be-
tween San Josef and Gray Bay (near
Sandspit) a new technique of radio-
telephone propagation known as for-
ward scatter, will be used. Widely
spaced antennas at Gray Bay will pick
up the waves and special equipment
will strengthen the signal.

This link, using “forward scatter”,
will go into operation soon. However,
the number of circuits that can be
economically obtained through the
use of “forward scatter” is limited,
and for this reason the more conven-

tional relay station method will be
used where a large number of circuits
are expected to be required.

Office Automation Exhibit
For April 17, 18, 19

Practical office automation — the
new approach to office mechanization
— will be the subject of a three day
meeting and equipment exhibition in
Toronto at the Royal York Hotel on
April 17, 18 and 19. The meeting is
sponsored by the Toronto Chapters of
the National Office Management Asso-
ciation and the Systems and Proce-
dures Association.

(Please turn to page 44)

The Hands of Experience

Make Certain with SNELGROVE

QUARTZ CRYSTALS

(Precision Lowdrift)

All Types and Frequencies

. . . fashion quartz crystals to your
exact specifications

They work with precision-skilled hands
that permit no margin of error.

Snelgrove craftsmen create quartz
crystals with flawless accuracy — for
every application. Here’s the know-
how of experts — the complete de-
pendability of a standard of work-
manship that’s second to none.

Among those we serve:

Dept. of Transport RCA Victor

T.C. Airlines C.G. Electric
R.C.A.F. Pye (Canada)
DeHavilland Avro

THE ONLY CANADIAN-OWNED PLANT

o . owner-operated and exctusively devoted to the
manvufacture of precision low-drift quartz crystals.

C. R. SNELGROVE CO. LIMITED

Mail Address: P.O. Box 10, Station R, Toronto, Ont.

New address: Bond Ave., Don Mills.
FOREMOST

CANADA'S

FREQUENCY

CONTROL

SPECIALISTS

For further data on advertised products use page 65.
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selection of Basic

Requirements for your Coil P

A Winding needs it's . ..

write for complete
technical hterature

COIL WINDING EQUIPMENT CO.

OYSTER BAY. NEW YORK

There’s a dependable

eno'jl/ *

for every electrical circuit

These electrical connectors are designed and built to
provide maximum performance under the most rugged
operating conditions.

Well recognized for outstanding characteristics of
resistance to moisture and vibration, these connectors
are provided in a variety of AN types.

Our Sales Department will be glad to furnish com-

plete information on request. *Trademark

SCINTILLA DIVISION OF

SIDNEY, NEW YORK

Export Sales and Service: Bendix International Division, 205 East 42nd St., New York 17,N.Y.
FACTORY BRANCH OFFICES:
117 E. Providencia Avenue, Burbank, California » 512 Wes: Avenue, Jenkintown, Pennsy!-
vania  Stephenson Building, 6560 Cass Avenue, Detroit 2, Michigan « 5906 North Port
Washington Road, Milwaukee 17, Wisconsin o American Building, 4 S. Main Street,
Oayton 2, Ohio » 8401 Cedar Springs Road, Dallas 19, Texas  Boeing Fieid, Seattle 8,
Washington « 1701 “K” Street, N. W., Washington 6, D. C.
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Goal for 1956

VISIT
HANNOVER

The German Electrical
Industries Exhibition

The greatest market for in-
vestment and for consumer
goods is only at the German
Industries Fair,

HANNOVER
April 29 - May 8, 1956

Information and catalogues from:

The Trimont Corporation Ltd.. 1170 Drummond
Street. P.O.B. 25, Station ""H', Montreal.
Tel.: UN. 6-3088

T T et [T T A

AN30578
Cable Clamp

AN ||All
General Duty

AN llCll
Pressurized

AN ||Ell
Environment
Resistant

For further data on advertised products use page 65.



44

NEWS

(Continued from page 42)

E. G. Gramman To
Co-ordinate Reps In
Canada And U.S.

E. G. Gramman has joined the sales
department of Kay Lab, San Diego
electronics firm. Gramman will bring
to Kay Lab a
broad background
of experience in
television broad-
casting and indus-
trial sales and
application engi-
neering.

R. T. Silberman,
Kay Lab sales
manager, said the
addition of Mr.
Gramman as a
supervisory field engineer is part of
the company’s program for expanding
the field and application engineering
services available at the main plant.

Gramman will work with R. G.
Cunningham, sales engineer, in co-
ordinating the activities of the firm’s
field engineering representatives
covering the United States and Canada.

A\

" (S

E. G. GRAMMAN

Leonard Electric
Appointed To Represent

Airpax Products

Leonard Electric Ltd. of 346 Bering
Avenue, Toronto 18, Canada, has
recently been appointed to represent
Airpax Products Company throughout
Eastern Canada.

The parent company manufactures a
wide variety of signal choppers and
power vibrators. The company also
designs and manufactures power,
audio and pulse transformers to cus-
tomer specifications and recently
announced its entry into the field of
magnetic amplifier design and
production.

Mercury Recordings
To Be Distributed
Through Pye

Pye Canada Ltd.’s parent company,
Pye Limited of Cambridge, England,
announced recently that Nixa Re-
cording Company, one of the Pye
Group, has entered into an agreement
with Mercury Records Incorporated of
Chicago. This agreement means that
Mercury and EmArch labels will now
be available to Nixa, the previous
agreement between Oriole of London,
England, and Mercury having been
terminated by mutual consent.

!
i
}
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FOUR-CHANNEL CARRIER-TELEPHONE TERMINAL FOR RADIO LINKS

This is a miniaturized unit of advanced design which provides four
voice channels on a frequency-division basis above a voice-frequency
order-wire channel. Each of these five channels is provided with a 4-wire
2-wire termination and a voice-frequency ringing circuit for d-c or
20-cycle signals. Adjustable attenuators are provided in the 4-wire
side of all channels, and a built-in test oscillator and meter permit
complete line-up, maintenance and trouble-shooting checks to be
made. Channel levels are from —9 to 0 dbm and line levels from —30
to 0 dbm. Channel width is 300 to 3500 cycles within 1 db.

This unit is only 5%’ high by 19” wide by 14" deep. It mounts on
a standard rack and operates from 115 volts 50-60 cycles a.c.

RADIO ENGINEERING PRODUCTS

1080 UNIVERSITY ST,

TELEPHONE
UNiversity 6-6887

MONTREAL 3,

CANADA

CABLES
RADENPRO, MONTREAL

James R. Day
Guest Speaker Before

Bay of Quinte Section, IRE

James R. Day of Radio Engineering
Laboratories Inc., was the guest
speaker at the March 13 meeting of
the Bay of Quinte Section of the In-
stitute of Radio Engineers. Mr. Day’s
subject dealt with “scatter propaga-
tion”,

"Mr. Day designed the whole of the
radio communication equipment used
in the first applications of the scatter
phenomenon, which were made in the
Canadian north.

Mr. Day graduated from the Massa-
chusetts Institute of Technology in
1931 with a B.Sc. degree in mathe-
matics and has been engaged in de-
velopment work in radio communica-
tions with several organizations since
that time. In particular he was closely
associated with the late E. H. Arm-
strong. He has been with Radio Engi-
neering Laboratories Inc. since 1945
and is now the vice-president in
charge of research and engineering.

N.R.C. Scientists Receive

Appointments

Two members on the staff of the
microwave section, Division of Radio
and Electrical Engineering, have
recently received appointments. A. E.
Covington has been elected president
of the Ottawa Center, Royal Astro-
nomical Society of Canada. Paul A.
Redhead has been appointed chairman
of Technical Committee 7 (Electron
Tube Committee) of the Institute of
Radio Engineers.

Precise Development Corp.,
Appoints Len Finkler

Eastern Canadian Rep.

Melville Byron, vice-president of
Precise Development Corporation, of
Oceanside, New York, has announced
the appointment of Len Finkler as
their Eastern Canada representative.

Mr. Finkler recently formed his own
“rep” organization, having previously
been associated with a radio parts
distributor.

Microwave System Announces

New Agency Appointment

George A. Collins, P.Eng., general
manager of Microwave Systems, has
announced the appointment of his
company as Canadian representatives
for Radio Frequency Laboratories,
Inec., of Boonton, N.J.

Radio Frequency Laboratories, Inc.,
are manufacturers of a wide range of
electronic equipment, which will be
application-engineered and serviced
in Canada by Microwave Systems.

{Turn to page 48)
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Four generic types
are available, each
in several versions,
with a wide range of
standard windings.
Hlustrated is the Type
5; dimensions, Height
2.5 in., Width 1.6 in,,
Depth 0.8 in., Approx.
Weight 4.8 oz

EM. 6-5314
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with TMC
CARPENTER
POLARIZED RELAYS

They are used in submerged telephone cable
repeaters — in stratosphere aircraft — in many
varieties of telecommunication and scientific equip-
ment — in metallurgical heat treatment recorders —
in biological research — even in swimming bath
temperature controllers. It can help you to perfect
your project.

With its high sensitivity, the Carpenter Polarized
Relay can replace complex amplifying equipment —
its almost perfect contact performances enables it
to convert minute d.c. signals into a.c. and so
simplify electronic amplification — it will operate
direct from valves — it will repeat signal impulses
with great accuracy as is required in telegraphy,
tele-metering, protection and tele-control schemes.

I-'BEED

TYPE 1010A

COMPARISON &
LIMIT BRIDGE

USES

For labaratory and produc-
tion testing of resistors, con-
densers ond mduclors In-
sir t is letely self
contained and A.C. operated.
ated.

DESCRIPTION
The instrument is composed of an oscillator, a bridge and a selective

amplifier.
SPECIFICATIONS

measurimg small impedonces ond the
vollage ocross these may be voried
from .1 to 1 volts. For higher vaolues
of impedance the vollage moy be

Frequency: 50 or 60 cycles, 1000 cy-
cles and 10,000 cycles.

Range: two comparison ranges, 5%

ond 20%. v
voried from .5 fo 15 volts
: +0.1% Y i- .
Accucacy 0.4 % te. the 5% POl power Supply: 105-125 volts; 50-60

cycles.

Dimensions: 104" x 12”7 x 127, Net
Weight: 17 ibs.

Voltage applied to the Unknown:
Two controls are provided fo vary the
voltage across the unknown, A special
low impedance winding is used when

SEND FOR COMPLETE TRANSFORMER & INSTRUMENT CATALOGS

FREED TRANSFORMER CO., INC.

1716 Weirfield Street, Brooklyn (Ridgewood) 27, N.Y.

ELECTRONICS & COMMUNICATIONS, MAECH, 1956

Standardized Electronic Hardware

¢~ IMMEDIATE
.~ DELIVERIES

AV

World’s
Largest
Stock

Get your line into production without delay with im-
mediate deliveries from the world’s largest stock of
silver plated terminal lugs. Over 21 million pieces!
Prompt service also on standard and special terminal
boards and etched circuits, including “Wrap-Around,”
“Plated-Thru” and “Flush” circuits,

For complete information see our display
at Booth 710, IL.R.E. Show, New York City.

U. S. ENGINEERING CO., INC.

A Division of Litton Industries, Inc.
521 COMMERCIAL STREET e GLENDALE 3, CALIFORNIA

For further data on advertised products use page 65.
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\EW PRODUCTS

New Product specifications published in Electronics and Communications have
been briefed for your convenience. If you require further information on any
of the items published you may readily obtain such by using our Readers’
Service, Page 65. Just mark the products you are interested in on the
coupon on Page 65 and the information will be in your hands within a few days.

® Analyzer Model KED-15

Item 1009

A “perfected” Resistance Analyzer, cap-
able of accurately measuring the voltage
coefficient of resistors over a variety of
ranges from 1000 ohms to 1,111 megohms
to within 0.1 per cent, has been developed.

Identified as Model KED-15, this precision
laboratory test instrument is considered
the *“final” of a series of development
models which have been marketed during
the past several years with increasing suc-
cess.

The Model KED-15 was designed to check
such characteristics as d.c. resistance, tem-

perature co-efficient, and voltage co-efficient
of resistors according to JAN specifications.

The voltage coefficient of any resistor up
to a capacity of two watts can be deter-
mined down to as low as 0.0002% /volt. The
voltage across the measured resistance is
continuously variable in three ranges from
0 to 500 volts by a self-contained regulated
power supply. Resistors can be readily mea-
sured with good sensitivity with voltages
as low as 0.5 volts.

The Model KED-15 is designed for 115 v.,
60 cycle operation; comes equipped with a
natural finished oak cabinet, weighs 60
pounds, and measures 19'%” x 11”7 x 12~
deep.

® Multi-Amp Tester Item 1010

An instrument that makes possible a
systematic motor maintenance program may
turn out to be a money-saver for Canadian
Industry.

The instrument called “Multi-Amp” is
designed to check the efficiency and safety
of protective devices such as — circuit
breakers, overload relays, etc., by simu-
lating the actual overload or locked rotor
conditions.

Testing any current actuating device
simply entails connecting the device to the
proper output terminals of the PORTABLE
Multi-Amp, and adjusting to the proper

value while observing a current indicating
instrument and timer. These results are
then checked against the manufacturer’s
published time.current curves.

The Multi-Amp Tester lets you know if
the protective devices are really protecting
and eliminates costly “down-time” caused
by electrical motor failure.

To keep abreast with the ever-growing
electrical industry, Multi-Amp Corporation
have initiated this protective unit — the
only one of its kind in Canada or the
States.

® 4100 Microsec Delay Line
Item 1011
A solid fused quartz delay line which
produces delay of 4100 microseconds has
been developed. This delay is equivalent
to more than 300 miles of radar range.

The carrier frequency is 8 m.c. with a
bandwidth of 2 m.c. Attenuation is 56 d.b.
when determinated by a tune 100-ohm load.
The spurious requirements for shock, vibra-
tion, pressure, temperature, humidity and
hermetic seal can be met. Units of longer
delay and higher carrier frequency are
possible.

COMMUNICATIONS ENGINEERS

BE DIRECTED TO
DEPARTMENT D

WANTED FOR GENERAL AND
TECHNICAL SALES AND APPLI-
CATIONS WORK IN THE CANA-
DIAN COMMUNICATIONS FIELD.
SHOULD HAVE EXPERIENCE IN
CARRIER TELEPHONE APPLICA-
TIONS EITHER WITH A MANU-
FACTURER OR LARGE CARRIER
OPERATOR AND PREFERABLY
BE A GRADUATE ENGINEER.
SALARY COMMENSURATE WITH
EXPERIENCE AND ABILITY.
BENEFITS INCLUDE GROUP IN-
SURANCE AND MEDICAL PLAN.
APPLICATIONS SHOULD IN-
CLUDE RESUME OF EXPERIENCE,
EDUCATION, AGE, MARITAL STA-
TUS, SALARY EXPECTED, AND

LENKURT ELECTRIC CO.
OF CANADA, LTD.

6960 Lougheed Highway,
North Burnaby Post Office,
Vancouver, B.C.

Sponsored by

Plan NOW to Attend. ..
THE 1956 ELECTRONICS PARTS SHOW

Conrad Hilton Hotel, Chicago, May 21 to 24, inclusive.

VISIT CANADIAN HEADQUARTERS
Room 13 — 4th floor

While attending the Show make Room 13 your
headquarters. Drop in and register. Obtain your
CANADA badge and wear it throughout the show.
Meet your friends in Room 13 and enjoy a cup of
coffee with our compliments.

CANADIAN ELECTRONIC SALES
REPRESENTATIVES

Members’ Breakfast Meeting
Tuesday, May 22nd, 8:30 A.M.
Dining Room No. 4 — Third Floor

All members CESR vurged to attend this important
annval meeting.
13TH ANNUAL CANADIAN LUNCHEON
Wednesday, May 23, 12:00 Noon, Waldorf Room.

Fred Harris, Chairman

C. G. Pointon, Vice-Chairman
A. T. R. Armstrong, Treasurer
John T. Rochford, Secretary, 25 Taylor Drive, Toronto 6, Ont.

All Canadian visi-
tors to the Show are
invited to attend
this special event.
Tickets are $5.00
each and may be ob-
tained from the
secretary.

Chas. L. Thompson,
Vice-Chairman

For further data on advertised products use page 65.



® Unique Molding Plastic

Capacitor Sealing Method
Item 1012
A leading manufacturer of capacitors ang
r.f. filters, recently announced that U.S.
Patent 2,713,700 has been granted on their
exclusive process of manufacturing molded
plastic capacitors.

Already being used to produce Astron’s
two famous molded plastic capacitors, Blue
roint (R) paper tabulars and Comet* Metal-
lized Paper Tubulars, this revolutionary
process gives the capacitor buyer complete
protection against moisture and humidiv.y
damage even under the severest climatic
conditions.

® New Smaller 12 Power

Synchro Transmitter

Item 1013
A new smaller, more powerful 26V 400
cycle synchro transmitter with unprece-
dented power for its size has just been
announced. Although only 2.125” long and
housed in a size 18 frame, Type 3H-3109
runs up to 12 size 15 Type 2C-4005 synchro

control transformers. Output voltage on
each of the 12 control transformers of the
load is 19.8 volts. Full load input current
of a 12 unit system is 1.42 amperes. While
Type 3H-3309 transmitter is designed for
use with a maximum of 12 control trans-
formers, it may be used with less than 12,
resulting in reduced current input to the
transmitter and increased output voltage
on each control transformer us2d. For
example, using 1 control transformer rosuits
in .860 amperes input current and 1.8
output voltage; a 5 control transformer
system results in 1.06 input current and
21.2 output voltage on each control truns.
former. No leoad input current in .8
amperes, no load wattage 2.4 watts, output
voltage 11.8V, phase shift rotor to stator
3.8°, angular accuracy 15 minutes, nul!
voltage 50mv and rotor moment of inertin
24 gmem2, Operating temporaure range is
from --55°C to 95°C. Friction «25°C is
15 gram-em and « —553°C is 45 gram<m.
Weight is 8.5 oz.
{Turn to page 51)
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Fast, accurate

VOLTAGE

MEASUREMENTS
10 cps to 700 MC

Hewlett-Packard. leader in electronie test instruments. offers 3 precision
vacuum tube voluneters that provide coverage for almost all voltage meas-
uring needs. Together these three instruments cover frequencies 10 cps to
700 MC. and measure voltages {rom 0.1 millivolts to 300 volts, Each has
high sensitivity. wide range. simple operation and broadest usefulness in
research or production testing. Counstruetion is sturdy and of highe-t
quality. Aecessories extend voltage range to 30 kilovolts and make possible
measurcments from 1 microampere to 3 amperes.

NEW! -hp- 400AB Vacuum Tube Voltmeter

lere is a4 new precision instrument for general ac
measurements that can be the most useful equip-
ment on vour hench. -hip- 100AB covers frequencies
from 10 eps to 600 KC. and measures voltages from
0.3 mv to 300 v. Accuraey is =2% from 20 c¢ps to
100 KC. A high input impedance of 10 megoluns
with 25 ;. pf shunt insures that circuits under test are
not disturbed. Readings are direct in volts or dbm.
S$200.00

-hp- 400D Vacuum Tube Voltmeter
This instrument’s frequeney coverage is 10 eps to 4
MC. voltage range 0.1 mv to 300 v. New amplifier
circuit provides 56 db of feedback (mid-range) for
highest stability. Input impedance is 10 megohms to
prevent disturbance to circuits under test. Readings
are direct in dbhm. Condensers are sealed or long-life
electrolytie. §225.00

-hp- 410B Vacuum Tube Voltmeter

Industry’s standard for vhf-uhf voltage measure-
ments. Wide frequeney range of 20 eps to 700 MC:
response flat within 1 db full range. Diode probe
places 1.5 upf capacity across circuit under test. This
phis 10 megohms input impedance assures ecirenits
are not disturbed. Combines ac¢ with de voltmeter
1100 megohms impedanece) and ohmmeter measur-
ing 0.2 ohims to 500 megohms. $2.45.00

GET COMFLETE INFORMATION TODAY

HEWLETT-PACKARD COMPANY

3338G Page Mill Road ° Palo Alto, Calif.
Cable: "HEWPACK"

Represented in Canada by

® ATLAS RADIO CORPORATION, LTD.
ELECTRONIC TEST 50 Wingold Avenue, Toronto 10, Ontario
INSTRUMENTS

ELECTRONICS & COMMUNICATIONS, MarcH, 1856 For further data on advertised products use page 65.
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® Shown above are officers of Standard Coil Products (Canada) Limited, discussing
the technicalities of a television tuner. From left to right they are: E. J. Swansan,
general manager; Bill Phillips, chief engineer; Frank Hedemark, production manager;
and C. W, {Chuck) Peterson, sales manager.

Standard Coil Products To

Introduce New Tuner

Standard Coil Products (Canada)
Limited, a subsidiary of the Standard
Coil Products Co. Inc. of Melrose
Park, llknois, who established office
and manufacturing facilities at 37
Drummond Street, Mimico, last July,
now report that approximately fifty
per cent of all television tuners used
in Canadian manufactured television
reeeivers are produced by their
company.

The parent firm, which in 1934 was
a “Loft operation™, is now a multi-
million dollar coneern manufacturing
television tuners and radio coils in
addition to a wide range of electronic
components for government and
industry.

The Canadian plant, which covers
some 20.000 square feet of floor space,
is presently concerned exclusively
with the manufacture of the “Stand-
ard Tuner”, the first of which was
produced in Canada on August 15th,
1955, less than one month after the

announcement of the Canadian
operation.

The Canadian plant, which employs
about 400, will soon start production
of a new tuner incorporating a com-
pletely new concept in tuner tech-
nique. The new unit, which is known
as the “Neutrode Tuner”, will offer
considerably improved performance at
lower cost to the user.

The manufacturing plant of Stand-
ard Coil Products (Canada) Limited
has been designed to facilitate future
cxpansion, a project which company
officials contemplate for the near
future.

Titania Electric Corp.
Of Canada Represented By

Lake Engineering Co.

The Titania Electric Corporation of
Canada, Ltd., Gananoque, Ontario, has
announced the appointment of Lake
Engineering Co., Ltd., Scarborough,
Ontario, to represent their products
throughout Canada.

Manufacturers of high-temperature,
high-reliability components and elec-
tronic instruments, Titania Electric is
well-known for GLENNITE(R) cera-
mic elements produced by the revolu-
tionary thin sheet process, allowing
sub-miniaturization of components for
airborne equipment, portable
communications gear, and complex
electronic systems.

RADIO FREQUENCY LABORATORIES, INC.

N

DESIGNERS and MANUFACTURERS of QUALITY ELECTRONIC EQUIPMENT

Audio Frequency Carrier Equipment

Frequency-Type Telemetering Terminals

Digital Data Transmission Terminals
2-Wire — 4-Wire Terminating Sets

Speech-Plus-Duplex Terminals
Instrument Magnet Chargers
Crystal Impedance Meters
Instrument Calibration Standards

Write For Complete Catalogue and PRICE LIST

Sales and Application Engineering in Canada By

MICROWAVE SYSTEMS, 891 0’Connor Drive, Toronto

Telephone PLymouth 7-4263

For further data on advertised products use page 65.



P. A. YORK

® A. V. Armstrong, president of the

Amalgamated Electric Corporation Limi-

ted, has announced the appointment of

P. A. York as manager of advertising and
publicity.

Frank Entwistle Receives

Cossor (Canada) Appointment

Cossor (Canada) Limited announce
the appointment of Frank Entwistle
as Chief of Contracts Administration.

Mr. Entwistle brings to Cossor
(Canada) an ex-
tensive scientific
and administra-
tive background
with world - wide
experience of avi-
ation require-
ments.

Prior to the
War, he held suc-
cessive appoint-
ments as Chief of
the Scientific In-
struments Branch and then assistant
director of the British Meteorological
Service.

Mr. Entwistle served as a Group
Captain in the Royal Air Force during
the war, where he was responsible for
all R.A.F. meteorological facilities
overseas and was also associated with
the establishment of cantrol facilities
at North Atlantic Bases operated
jointly by the R.A.F. and the US.AF.

Since the war and prior to joining
Cossor (Canada), Mr. Entwistle was
Chief of the Flight Branch of the
International Civil Aviation Organiza-
tion in Montreal, in which capacity he
was responsible for the technical
supervision and coordination of
several aspects of work in that
organization in the field of inter-
national air navigation, including
operational requirements, the air-
worthiness of air craft, aircraft acci-
dent investigation and the training
and licensing of personnel.

{Turn to page 58)

F. ENTWISTLE
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Series 30a — Wafer switch
mounted in front, variable

resistor in rear.

Space-saving combinations
Wafer Switch. ..

Series 30b — Variable
resistor in front, wafer
switch in rear.

Series 30c — Two wafer
switches independently
operated by concentric
shafis.,

2 S
804 Mt. Pltascm!Rd, Toranto 12, Ontario

- -

;\ i w
VARIABLE
RESISTORS

ELECTRONICS & COMMUNICATIONS, MARCH, 1956

ENGIMEESED
CERAMICS

Variable Resistor ...
Line Switch

Centralab Series 30
Miniature Switches

Combine 1-7/16"-diameter CRL miniature
wafer switch and 15/16”-diameter CRL
variable resistor with line switch. Many
different combinations available.

Dmual-concentric shaft construction
conserves panel and chassis space.

Wafer switch sections ean be supplied
with 2 to 12 active positions. 30° positive
indexing. Insulation is MIL Grade PBE-P,
laminated phenolic.

Variable resistor can be supplied with
any normal resistance, taper, or taps
desired; single or tandem base.

Write for Technical Bulletins 42-156,
42-157, and 42-164.

964C East Keefe Avenue o

A DIVISION OF GLOBE-UNIONINC.

Milwaukee 1, Wisconsin

In Canada: 804 Mt. Pleasant Road, Toronto, Canada

s

-
SWITCHES

&

PACKAGED
ELECTRONIC CIRCUITS

ZaF

CERAMIC
CAPACITORS

For further data on advertised products use page 65.
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DATA PROCESSING METHODS

(Continued from page 39)

edge gained from the study of the
system on the network analyzer is in-
valuable to engineers when dealing with
sudden emergencies of the power de-
mand, up to the stability limits of the
system.

The general experience has been that
demand for network analyzer service
becomes increasingly heavy as experi-
ence builds up in methods of applica-
tion. Analyzers can be designed in
such a way that they may be expanded
together with the expansion of the dis-
tribution system and the applications
of the analyzer. The next tool used
successfully by the electric power com-
panies in somewhat restricted applica-
tions is the Analogue Differential
Analyzer used to solve the differential
equations.

In view of the special problems en-
countered in the electric power indus-
try, certain special purpose analogue
computers have been developed and
built. The Transmission Loss Penalty
Factor Computer, developed by the
General Electric Co., is a typical case.
This computer, used in conjunction with
the network analyzer, permits selection
of optimum loading schedules. The
short range loading of a hydro-thermal
electric system can be successfully ana-
lyzed by the analogue computer for
various network conditions.

A very interesting type of computer
has been built by the Leeds and
Northrup Co. for the integrated South-
ern Company System where the com-
puter calculates the incremental cost
of power delivered and the input data
to the computer is directly fed from the
remote points by a telemetering system.
The computer operates 24 hours a day
and permits quick readjustment of the
loads and control of the system under
rapidly changing load conditions. The
human element makes decisions by the
operation of simple controls and is con-
tinuously informed of economical status
of the system. This computer repre-
sents a significant step in data handling,
because the real data is automatically
fed to the calculating machine and the
human operator supervises the system
and makes final high level decisions.
In other words, the computer operates
in real time.

The machines described above were
of the analogue type. Equally powerful
tools are represented by the digital

machines which are of two types: very
fast electronic and rather slow electro-
mechanical. They require extensive
preparation of the program instructing
them in the arithmetical and logical
operations to be performed, and in what
sequence. Once the program is pre-
pared, the machines can readily and
quickly calculate the results for various
sets of parameters with a high degree
of accuracy. They can be programmed
to solve problems of circuit analysis,
cost analysis, and load and cost fore-
casts. The computer time cost is
usually much higher than in the case
of the analogue computers and for this
reason it is sometimes more economical
to obtain the approximate solution on
the network analyzer or any other
analogue machine, and use the digital
machine for the final accurate solution.

The recent advances in storage capa-
city and in operational speed of the
digital computers make them successful
competitors of the network analyzers.
The input data to the digital computer
must be prepared in a digital form on
punched cards, punched paper tape or
recorded on magnetic tape. The output
data can be obtained in similar forms
or printed on paper in the form of
tables. Let me quote a few examples
of the applications of the digital com-
puters to the problems of the electric
power companies.

The records of load duration (hourly
or otherwise) can be made automati-
cally on punched cards. This record
can then be processed by the machine
to prepare statistical data or to predict
future loads, taking into account the
customer predictions and seasonal
factors. This method was adopted by
the Southern Services Inc. using I.B.M.
computing equipment.

Some companies, having already
available a digital computer as used
in their accounting departments, have
developed a method of network analysis
on the digital machine for a system
having a small number of loops.

The transient studies of a network
of synchronous and induction machines
was successfully carried out on digital
machines by engineers of the Westing-
house Corporation.

The Tennessee Valley Authority used
the digital computer to study the best
design of a new system of transmission
lines. Line constants were determined.
In the first stage of the analysis, the
problem was investigated on the net-
work analyzers and in the second the
digital machine calculated tensor

matrices.

Generation scheduling for the thermal
plants of the Southwestern Public Ser-
vice Company was calculated by means
of the digital computer of the General
Electric Company.

In view of the high initial and run-
ning cost of the digital machines, the
electric companies are using the ser-
vices of the computation centers on a
rental basis. To my knowledge, there
are two computing centers in Canada,
one in Toronto and one in Ottawa.

In the operation of power systems,
the combination of computation, auto-
mation and remote data transmission
can provide the integrated control sys-
tem permitting automatic or semi-
automatic plant operation. In all auto-
matic systems, the reliability of the
control is of primary importance and
if there is a problem of the replacement
of the human operator by the automatic
device, the latter should be at least as
reliable as a human operator.

With the appearance of transistors,
automation has obtained a component
possessing useful life much longer than
the electron tube. All symptoms indi-
cate that the transistor will invade the
automation and telemetering field and
do much to assure the reliability of
remotely controlled plants. Some are
already in existence.

The Tennessee Valley Authority has
installed several remotely controlled
power plants in their power distribu-
tion system and the Calgary Power
Co. Ltd. operates several automatic
hydro plants with very satisfactory
results and with operating costs sig-
nificantly reduced. Minneapolis-Honey-
well has developed and installed a very
interesting and successful automatic
system for the load-frequency control
of the Denison Dam in Texas, where
very rapid load swings require equally
rapid response of the control system.
Summary:

Computing machines provide very
powerful tools in solving distribution
and economical-generation problems
which would otherwise be too difficult
to solve in a timely or economical
manner. These solutions provide the
guidance for the technical personnel
and the management to assess and plan
the activity of the systems under their
control. The electric power companies
presently have much to gain by exten-
sive use of computing equipment. The
future requirements would appear to
demand the use of such aids.

ITEM OF THE MONTH

Plus Sylvania Electronic
Tubes—Crystal
Microwave Crystals—Transistors—
Strobotrons—Flash Tubes—Kly-
strons—Thyratrons— Magnetrons

Diodes—

;7// Rocket Tubes—Pencil Tubes—"“TR" &
Type NS5, 47 “ATR" Tubes—Glow Modulators— Trig-
Transistor, ;7 / 4 ger Tubes—Counter Tubes—Gas Pressure
0 Measuring Tubes—Photo Tubes—Travelling

& Wave Tubes—Waveguide Windows.

Available ot

HACKBUSCH ELECTRONICS LTD.

Call or Write:—

23 Primrose Avenue

TORONTO, ONTARIO

LENNOX 1-24S3

o STROMBERG-CARLSON PRODUCTS « SYLVANIA ELECTRIC PRODUCTS « EI.ECTRONT&T)TVISION e TECHNICAL APPLIANCE CORP.. TACO ANTENNAS .

¢ CALEDONIA ELECTRONICS AND TRANSFORMER CORP «

For further data on advertised products use page 65.



NEW PRODUCTS

(Continued from page 47)

® New Bonding Process For
Printed Circuit Laminates

Item 1014

One of the most significant advances in
copper clad laminates for printed circuits is
a new bonding process recently developed.
The result is faster production, fewer
rejects and better printed circuits. The
process is being adopted for various grades
of Phenolite laminated plastics to form a
new line of copper clads designated as the
HP series.

Compared to grades made by other pro-
cesses, the new copper clads possess double
bond strength (12 to 15 1b.) and a much
higher dip solder temperature resistance
(30 seconds at 500°F.). Production-wise, the
new HP series speeds up the operation,
provides cleaner soldered joints, and mini-
mizes bridging in the printed circuit. The
new materials also exhibit high retention
of bond strength after repeated heating
and cooling — a condition which occurs in
electronic circuits when a device is turned
on and off.

For further information on New
Products, use postcard coupon on
page 65.

® Microwave Oscillator Tubes

Item 1015

A new series of microwave oscillators
offering wide-range electronic tuning and
other unique advantages is announced.
Known as backward-wave oscillators, these
tubes sustain oscillation by energy inter-
change between an electron beam and a
guided electromagnetic wave.

Conventional applications include local
oscillators, sweep-frequency signal genera-
tors, high-speed AFC circuits, and labora-
tory microwave signal sources.

The new tubes outperform other micro-
wave oscillators not only in bandwidth
capability (with a single type covering a
2,000 m.c. range) but also in low pulling
figure, freedom from hysteresis and long-
line effects, and freedom from spurious
modulation when modulated at high fre-
quencies. In many cases the use of back-
ward-wave oscillators will permit consider-
able simplification in equipment design.

These features will find application in
high-quality telecommunications such as
mobile television relays, where the low
pulling figure is of special value. Backward-
wave oscillators also make ideal modulators
for terminal stations of microwave radio
links. The new tubes will be employed as
fundamental elements in entirely new
equipments when their astonishing proper-
ties become generally known.

Tubes covering L-band through X-band
are currently available. X-band through
K-band types are in the final stages of de-
velopment and will be available soon.

(Turn to page 62)
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improved
in all
respects

uranite”

MOLDED
TUBULAR PAPER
CAPACITORS

The new and improved
Duranite (Type P88N) paper
tubulars still feature Aerolene*
—the solid impregnant—com-
bining the advantages of wax
and oil impregnants. No need
of stocking both types. No
risk of shelf deterioration.

And now Duranites are
molded in blue non-inflam-
mable plastic—they’re out-
standingly rugged. Pigtails,
centered and firmly imbedded,
won’t work loose or pull out.

Units are waterproof with
exceptional performance
characteristics—insulation re-
sistance; power factor vs.
temperature; 100°C. operating
temperature.

Write today for full details.
Ask for Aerovox Catalogue No. 5.

/Wa‘# AEROVOX

5504

AEROVOX CANADA LIMITED

HAMILTON, CANADA

Monufacturers of fixed copacitors for all rodio ond electrical uses.
Western Sales—CHAS. L. THOMPSON LTD., VANCOUVER, B.C.
In U.S.A.—AEROVOX CORPORATION, NEW BEDFORD, MASS.

*Trade Mark

For further data on advertised products use page 65.
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VIBRATION
ISOLATORS ...

by ROBINSON AVIATION/*

are designed for vibration isolation and
shock protection of oirbourne equipment,
instruments and controls

MET-L-FLEX
UNIT MOUNT

@ MET-L-FLEX unit mount by Robinson is on
all-metal resilient element made of stainless
steel which is . . . rugged and compac! . .

unaffected by oils, hydraulic fuels, ltempera-
ture, olfitude, vibration or moisture. High
damping stability is maintained af all altitudes.
@ MET-L-FLEX mounts are designed ond built
far the operoting life of the equipment on

which they ore installed.
¥*

AVIATION 7 ELECTRIC

Lim/iTro

MONTREAL VANCOUVER

Canada’s first
manufacturer of PANEL,
PORTABLE and SWITCHBOARD
METERS

MODEL 605 MODEL 604

Available in Standard Sealed
or Ruggedized Styles.

MODEL 46-250
250 Degree

MODEL 804
Standard Panel Type

STARK ELECTRONIC INSTRUMENTS LTD.

Factories ond Sales Office: Ajax, Ont.

Foreign Division: 276 West 43rd Street
New York 36, N.Y., U.S.A.

W

Abstracts of the Literature on Semicon-
ducting and Luminescent Materials and Their
Applications, 1954 issue, compiled by the
Battelle Memorial Institute.

This compilation of literature abstracts
has been prepared by the Solid State De-
vices Division and the Physical Chemistry
Division of Battelle Memorial Institute. The
Digest was originated to augment the re-
search activities of these divisions. Because
of the large number of publications dealing
with the broad subject of semiconducting
and luminescent materials, this compilation
has been found to provide a ready reference
to pertinent literature in the field.

The principal source of reference has been
the various abstract journals; however, where
possible, oral papers and other articles have
been abstracted. An attempt has been made
to present the most important experimental
results or conclusions and, thus, to mini-
mize the necessity for the reader to obtain
the original article. By including this infor-
mation and by supplying subject and author
indices, the compilation serves as a fairly
complete desk reference in this area of tech-
nology.

Abstracts of the Literature on Semiconduct-
ing and Luminescent Materials is published
by John Wiley and Sons Inc., 440 Fourth
Avenue, New York 16, N.Y. contains 200
pages, soft cover bound in loose leaf format,
price $5.00.

Network Analysis by M. E. Van Valkenburg
presents a unified treatment of time-domain
and frequency-domain concepts through the
use of the pole-zero method of analysis. This
method is also used extensively for inter-
preting network functions in relation to both
transient and sinusoidal steady-state behavior.

Here are presented methods essential for
advanced work in network theory, communi-
cation systems, servo-mechanisms, computers
and other important areas.

The author begins his book with the de-
velopment of circuit concepts, network
conventions, and the writing of equilibrium
equations. He then goes into the classical
solution of differential equations for net-
works, which serves as a foundation for his
later discussion of Laplace transformation.
In subsequent chapters, he develops the con-
cepts of impedance and transfer functions,
and of complex frequency.

Dr. Van Valkenburg covers many important
topics generally treated separately, such as
duality, driving-point and transfer functions,
Fourier series and the Fourier integral,
frequency spectra, convolution, Foster and
Cauer network realizations, and stagger-
tuned amplified networks.

Network Analysis is published by Prentice-
Nall Inc, 70 Fifth Avenue, New York 11,
N.Y,, contains 440 pages, over 500 line draw-
ings, and numerous worked out examples.
Hard cover bound, price $9.75.

Electronic Transformers and Circuits,
second edition, by Reuben Lee. Since it was
first published in 1947, Electronic Transfor-
mers and Circuits has won a special place in
the engineer’s library. Clear and practical, it
offers the most useful data on the design of
transformers for electronic apparatus and on
the effects of transformer characteristics on
electronic circuits. The relations and attri-
butes common to all electronic transformers
and reactors are covered, rather than just
those of special application.

The treatment is quantitative, but physical
aspects are emphasized and mathematical in-
tricacies are simplified wherever possible.
The aim has been to provide a book of
maximum usefulness with a minimum of un-
necessary material. Only those aspects of con-
ventional transformer design which directly
contribute to an understanding of transfor-
mer operation are included.

Book Review

w

The second edition of the book has been
expanded to cover new developments and to
provide a fuller discussion of certain topics.
There are new sections on magnetic ampli-
fiers, pulse circuits, reactor surges, toroid
cores, r.f. power supplies, wide-band trans-
formers, and charging chokes.

Electronic Transformers and Circuits is
published by John Wiley and Sons Inc.,
440 Fourth Avenue, New York 16, N.Y., con-
tains 360 pages, hard cover hound, price $7.50.

Spheroidal Wave Functions by J. A. Strat-
ton, P. M. Morse, L. J. Chu, J. D. C. Little
and F, J, Corbato. The tables included in
this book are the result of a number of years
of effort on the part of the authors. This
volume makes it possible for the electrical
engineer and physicist to handle wave prob-
lems in spheroidal co-ordinates with approxi-
mately the same degree of facility as has
been possible previously for rectangular, cir-
cular, cylindrical, and spherical co-ordinates.
The availability of these tables makes certain
calculations in applied physics, acoustics, and
radar much more practicable.

The book deals with those spheroidal wave
functions appropriate for prolate or oblate
spheroidal boundaries. It defines certain stan-
dard forms of their solution which are use-
ful in practical problems, and it displays a
collection of formulas giving the important
mathematical properties of these functions.
Included also is a set of tables from which
values of the solutions can be obtained for
the more interesting ranges of the variables.
These tables contain the series co-efficients,
together with some of the separation con-
stants.

All the numbers contained in the tables
were determined by the high speed electronic
digital computer Whirlwind I at The Massa-
chusetts Institute of Technology. They were
cemputed, tabulated, and printed automatic-
ally, thus permitting a degree of reliability
never before achieved in an undertaking
of this nature with functions of this com-
plexity.

Spheroidal Wave Functions is published
by The Technology Press, Massachusetts In-
stitute of Technology, and John Wiley &
Sons, Inc., 440 Fourth Avenue, New York 16,
N.Y., contains 613 pages, hard cover bound,
price $12.50,

Electric Network Synthesis: Image Para-
meter Method, by Myril B. Reed. This book
approaches the synthesis, or design, problem
by first presenting the basic theory of the
two-terminal and four-terminal, purely re-
active network. Then, after fully explaining
the reactive network pattern, it presents prac-
tical methods for correcting the design for
dissipation, one of the greatest problems in
network synthesis.

Filter design is described by means of an
analysis of the lattice, or bridge type, sec-
tion. The technique used is that of obtaining
design parameters on the basis of the sym-
metric lattice, and using these parameters
to create the desired network form. Use of
ladder networks in building a filter network
is also discussed.

Insertion loss and phase is then explained
in terms of theory and useful charts. A full
and intricate design for meeting insertion
loss requirements makes this book of un-
questioned utility for the engineer in actual
design work.

Finally, a method for equalizing the pass
band on a transfer-loss basis is presented.
ELECTRIC NETWORK SYNTHESIS thus
completely covers the process of designing
networks to fit the very precise requirements
for filter design.

Electric Network Synthesis is published
by Prentice-Hall, Inc., 70 Fifth Avenue, New
York 11, N.Y., contains 252 pages, hard cover
bound, price $8.00,

For further data on advertised products use page 65.



33

MODEL
0-10

69"

Shpg. Wt. 27 ibs.

The technical specifications for this fine mstrument speak for themselves. Vertical channel sensi-
tivity is 0.025 volts RMS/inch at 1 Ke. Vertical frequency response is essentially flat to 5 Mec. and
down only 1.5 «db at 3.58 Mec. Ideal for Color T'V work!

Extended sweep penerator range is from 20 cps to 500 Kc in five sieps. far beyond the range
normally encountered at this price level.

Other features are: plastic-molded capucitors for coupling and by-puss
wiring harness 7 axis input for intensity modulation— peak-to-peak voltage calibrating source
built-in- retrace blanking amplifier - regulated power supply  high insulation printed circuit
boards— step attenuated and frequency compensated vertical input civeait  push-pull horizontal
and vertical amplifiers - excellent sync. characteristics— sharp, hairline facusing - uses 5UP1T CRT

extremely attractive physical appearance.
An essential instrument for professional Laboratory. or for servicing mono-
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s RMS/
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0,000
Oltage cqlj.

a to-, sensitivy
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. . Wi -
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Heatlhtct

PRINTED
CIRCUIT
VACUUM TUBE

i VOLTMETER
B KIT
'\ MODEL V-7

$24°°

This VTV AT has sei a new standard for aceu-
racy and reliability in Fit-form electronic
insiruments. Feature: modern. time-saving
printed circuits, and functional arrangement
of controls and scates Includes new peak-to-
peak scale far FM and 'T'V work.

Measures AC (IRNTS) and DC voltage at
0-1.5. 5. 15. 50, 150, 400, and 1500: peak-1o-
peak AC voliage at 0-4, 111, 40, 140, 400, 1400,
and 4000; center-scale resistance readings of
10, 100, 1000, 10,000, 100 K, 1 meg.. and 10
meg. DB seale provided alio. Zero-center op-
eration within range of front panel controls
Polarity reversal switch 200 2 4% meter-
transforimer power supply 11 megohm input
impedance 1% preeision resistors high
quality components u:ed throughout

Healthkil VOLTAGE

CALIBRATOR KIT

Once calibrated, this in-
strument provides a
known peak-to-peak
voltage stand:rd for com-
parison with unknown
voltage valuez on an os-
cilloscope. Panel calibrated
directly—no involved calcula-
tions required. Operates within
a voltage range of .01 to 100
volts peak-to peak.

Shpg. Wt. 7 los.

MODEL VC-2

$1150

Shpg. Wt. 4 lbs

Heathtct

20.000 ohms/volt
MULTIMETER

KIT

IFeatures comprehensive
range coverage. 20,000 @/V
D.C. and H00O ¢/V AC
Ranges: 0-1.5, 5. H0. 150

500, 1500, and 5000 V., di-

rect current from O to 150

MODEL MM-1 uas, 10 a.indsteps Center-

scale resistance of 15,1500

$295° and 150,000 ohms. and Jb
fromn 10 to 465

Uses 1770 precision resist

Shg?i”w" ors—50 na. meter - molded

bakelite case.

Heathbct

A. C. VACUUM TUBE

VOLTMETER
KIT

Measures AC  voltage only,
from 10 cps to 50 Ke. (Covers
the range from 1 muillivolt to
300 volts in 10 steps at high
impedance input. Incorporates
MODEL AV-2 full 10 ranges of db scale from
52 db to +52 db. tssential
50 in the audio laboratcry or for
$29 audio enthusiasts ard experi-
menters. ’rovides sensitivity
Shpg. Wt. 3 lbs. essential for low level audio
measurements.

A SUBSIDIARY OF DAYSTROM

Heathtct

DIRECT-READING

CAPACITY
METER KIT

Extremely valuable
where speed asd conveni-
enveareeszential. Quality
control work, praduction
line check ng. cte. Reads
capacity dircectly on
meter scale, from 0-100
mmfd, 1000 mmfd, .0l
mfd, and .1 mmfd. Residual
capacity less than I mm-
fil. Not susceptible to
hand caparity.

Heathtbct

ELECTRONIC
SWITCH KIT

This device will elee
tronically switch be-
tween 2 iv put signals to
produce both signals al-
ternately at the output
Used in con unction
w.th an ascillascope. it
will permit the obser-
vation of 2 signals
simultaneously. Pro
vides switchimg rates
from 10 cps to 200 cps.

MODEL CM-1

52950

Shpg. Wt. 7 Ibs.

MODEL §-2

52350

Shpg. Wt. 11 lbs.

INC.

MICHIGAN

BENTON HARBOR 3,

T T e
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SELECT  YOUR NEXT  HEATHKIT  FROM
?‘mtééét TV ALIGNMENT

GENERATOR KIT

.Mfﬁ'ﬁ-‘-.-\
Here is the complete R.F. signal source for *'M U ) P
and TV alignment, (hoth monochrome and color).
Provides output on fundamentals from 3.6 Mc to
220 Mc in four bands, with harmonic out put usable
up through the UHF channels. Electronic sweep
eircuit eliminates mechanical gadgets and accom-
panying noise, hum, and vibration. Continuously
variable sweep up to 0—42 Me, depending on
base frequency.

Variable marker (19—60 Mc on fundamentals)
and crystal marker (4.5 Me and multiples thereof)
generators built-in. Crystal ineluded with
kit. Provision for external marker if de-
sired.

Packed with outstanding features. 50

| - ¥ . A .
[ " ohm output impedance — exceptionally
¢ its low price “{‘S “,: ﬁhm‘ good linearity —effective AGC action $4 950 ‘
Because ow‘sicr is availa :") A2 plenty of R.F. output. An essential instru- ® MODEL T15-4 !
fmt :):‘f; to th ‘g"'l"t": ‘S)art- ment for the up-to-date service shop. ¢ Shpg. Wt. 16 Ibs. :
no . ot _
E laboratory, exper! 1. Will tes > v = T e — e —
e rerIGT amatens, 25, o anl -
enters, ant nly encouniSiin D7 sca
mmo! lo "GOO t, and & _,'Q %
all tubes COU L gimple "0 Len, short, des TR Yo
, SIGNAL |
on ‘i e has! Fourtee te lever £
(\uah‘,y O roli chart- FOULL Teepura ‘
Nominated oty S8 val GENERATOR KIT i
tage nt. ¥ =
mepthvglr each tube € lecc(rically a8 TC -Z-:;‘“ o : a
awitc 129 is the Same.: Z \,eautiful (bﬁo;l OW( T'his is one of our most popular kits, and is “'serviceruan
4T Ly . o) ‘) . -

| i cept that it is housed lOnly $34.50

engineered” to fulfill the signal source rejjuirements of the
carrying €asc:

radio serviceman and experimenter.
p()rtﬂ\’lc ,arately for Covers 160 Kc to 110 Mc on fundamentals (5 bands),
15 1bs. X are availablg‘ée_‘l Cab. No. with output in excess of 100,000 microvoits. Calibrated
Portable corryingd ;\dcr model T . g T - harmonics extend usefulness up to 220 Me. Choice of
‘\?1‘,(191 1TC-2. of wt. 7 1bs. with the MODEL $G-8 unmodulated R.F. output, 400 eps modulated R.F. out-
91-8, $7.50- Shpg odel 355 for use - . put, (;’rl 400 cps(autdtno output. Stetp-tlype and continuously
- apter. variable output attenuation controls.
| CRY 10"4?)84 ‘éhp& Wt 11b. Shpg. Wt. $ s o Coils are prewound, and construction manual is com-
| TC-2, $4- — 8 lbs. @  plete. Calibration unnecessary for service applications.

Model LG-1
e

Peathttct RESISTANCE

Model RS-1
C SUBSTITUTION BOX KIT

Heathbct Heathbit

CONDENSER ot Caadl - ‘
Provides switch selection of 36 !
RTMA 1 watt standard 109% re- CHECKER GENERATOR
sistors, ranging from 15 ohins to KIT KIT {
10 megohms, Nu- Here is a signal gen-
$55° merous applica- Measures capaeity in four Model C-3 erator for use where i
[ ) tions in radio and ranges from .00001 to high accuracy and $395°
Shpg. Wt TV work 1000 mfds. Power factor $l95° metered performance are .
N control is provided for o cssential. Covers 150 Kc to Sh
2 lbs. indlclalion of clefgct'rolytic Shpg. Wt. 7 Ibs .‘l()chlonl‘fundamentz:’!slin ]‘Zgi'brv"
. condenser efficiene * 5 bands. 400 ¢ modula- .
“Aleatltct CONDENSER Y .

Tests capacitors under actual load eondi-
tions. Checks resistance from 100 ohms to
5 megohms. Direct reading scales for all
tests. No calculation necessary.

tion variable from 0 to i0%. R.F. output
at 50 22 from 100,000 to 1 uv. Meter reads
R.F. output in uv. or modulation per-
centage. Fixed-step and variable output,

SUBSTITUTION BOX KIT
Very popular compan- Model Cs-1
ion to Heathkit RS-1. § 50
’“‘“"i"",\j," selection of ®
18 RT'MA standard

condenser values from Shpg. Wt,
L0001 mfd to .22 mfd. 2 Ibs.
Aluminum_ panel, bakelite ease. and
ineludes 18" flexible leads with alliga-
tor elips.

s T

Model M-1

M1 Yo nthioit

VISUAL-AURAL
SIGNAL TRACER
KIT

‘This signal tracer fea-
tures a high-gain R.1°.
channel and probe to
permit signal tracing
from the receiver an-
tenna input through

RS

Heathter
HANDITESTER
KIT

Heathtect DECADE
RESISTANCE KIT

Twenty 1% precision resistors pro-
vide resistance from 1-99.999 ohms

‘The M-1 is literally pocket.
size to fit in your coat pack
et, tool box, glove com-
partment, or desk drawer.
Measures A.C. or D.C. v.
in 5 steps from a full scale

Model DR-1

$1459°

A the R.F. and LF Shpg. Wt. minimum of 0--10 v. to a
so :]r:n 1 ohn;’lslo’ps. ln; Shpg. Wt. 9 Ibs, stages. Separate low 3 Ibs maximum of 0- 5000} v.
$l9 1spensable around gain cbannel for audio ‘
. service shop, labo-

Measures direct current at

circuits. Both visual and aural indication 0--10 Ma and 0--100 Ma, and provides

by means of speaker and electron heam ohmmeter ranges of 0-—-3000 and 0

“‘eye’ tube. 300,000 ohms. Sensitivity of 1,000 ochms/
Also noise locater circuit, wattmeter v. 1% precision divider resistors em-
and terminals for "patching’’ output trans- ployed. !
former or speaker into external circuit.

HEATH Company

INC.

MICHIGAN

Shpg, Wt ratory, ham shack,

™ or home workshop.
4 lbs.

X
Wearlhtct DECADE
CONDENSER KIT

Provides eapacity values from
100 mmf to 0.111 mfd in steps
of 100 mmfs. 4+1% precision Shpg.
silver-miea condensers used. Wt. 3 Ibt
High quality eeramie wafer 9

stitchcs for reduced leakage. s“so\
A 5

Model
DC-1

A SUBSIDIARY OF DAYSTROM

BENTON HARBOR .3,

For further data on advertised products use page 65.
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THESE HIGH QUAUITY  INSTRUMENTS

; Zbeaticz HARMONIC
DISTORTION METER KIT

Performs the functions of more elaborate and
much more expensive audio distortion testing de-
vices and yet is simple to operate and inexpensive
to ewn. Used with a sine wave generator, it will
check the harmonic distortion output of audio
amplifiers under a variety of conditions. Essential
in audio design work.

The HD-1 reads harmonic distortion directly
on the meter as a percentage of the original signal
input. It operates from 20 to 20,000 cps in 3 ranges,
and incorporates a VI'VM circuit for initial ref-
erence settings and final harmonic distortion read-
ings. VT'VM ranges are 0—1, 3, 10, and 30
volts full scale. 1% precision voltage divid-
er resistors used. Distortion meter scales

A?mzééc'z AUD|O
NALYZER k7

MODEL An.)

$59s0

The AA-1 cong;
onsists
Shpg. wy, 13 1bs, of an ay

MODEl HD" dio Wwattmeter, ap AC VT

R g are 0—1, 3, 10, 30 and 100% full scale. %
b ! s _ Having a high input impedance the HD-1 annr 20d 2 comple,
$49 .o requires only .3 volt input for distortion S l::?t]yﬁr' ;“ in one cot:,p;x
- tests. . L It offers o ype,
ins Buving ‘Teémendo,
Struments purchysed st the Drice of thess |

Use the v ased separat
responge, ou’f,}iﬁd to measure nzl,{,e fr
ete. Use the w Rain, power su,,;,, ey
Power output Iz\(lmclcr for meag Y ripple,
# 16, or 600 op nternal loadg ,)rovl}‘:ement of
ms. VIVM als m];, ed for 4,
altbrated for

BM units
quickly, lo:
High or | % can be noted
e r low im
cin be ma mpedance M 9
frequency g:m High (¢ Kc) am‘";;““_’ur?ments
scales are on, C;ralon. built-iy. o v (60 cps)
calor g, ”mtpoyod. and one of t}ll 4 meter
scale, Fyl) g, l;c;lullt\? are easily na:;‘se e
Mg ; P V. & on
volts in 10 steps, fuul\:c e

" Shpg. Wi, 13 1bs

| Feathbit AUDIO e
GENERATOR KIT &

This basic audio reference generator deserves a place in
your Laboratory. Complete “requency coverage is afforded
from 20 cps to 1 Mc in 5 ranges, and output is constant
within +1 db from 20 cps to 400 K¢, down only 3 db at
600 Kc., and 8 db at 1| Mc. An extremely good sine wave
is produced, with a distortion percentage below 0.4%

{uency s

80 db ygain or

from 100 cps through the audible range. MODEL AG-8
Plenty of audio output for all applications; up to 10 v. Shpg. Wt. are .15 ale w.
under no load conditions. Qutput controllable with a con- 52950 11 Ibs. scales a::v;;" 50 win 7 s(e;:“;ncrer ranges
tinuously variable ar step-type attenuator with settings ® 2. 3%, 10%, 30%";n ;v'”';'"ﬂlyzcr
<% 0%.

of | uv, 100 uv, 1 v, and 10 v, Cathode follower output.

Heathkic Feathbit Feathéet Aupio

-
. VARIABLE VOLTAGE
*Q"” METER
POWER KIT OSCILLATOR KIT
SUPPLY KIT Will measure Q of con- -———
densers. RJ" resistance

and distributed capacity
of coils. ete. Uses 447 50
na meter for direct indi-
cation. Will test at 150

Model QM-1

MODEL AO-1

Provides regulated
DC ourput for B,
Model P5-3 and 6.3 v. AC at 4

$4459

$355° amps. for filaiments.
®

Output variable from
0 to 500 v. DC at no
Shog. Wi. 17 Ibs. y

load, linear from 0
10 ma at 450 vdc and
0—130 ma at 200 vde! Essential for circuit
design and develapment. Valtage or cur-
rent read on 4% ° meter.

Shpg. Wt. 14 1bs. Kc to 18 Mc in 4 ranges.
Measures capacity from
40 mmf to 450 minf within + 3 mmf. Useful
for checking wave traps, chokes, peaking
coils. Indispensable for coil winding and
etermining unknown condenser values.

52450

Shpg. Wt. 10 lbs.

(SINE WAVE — SQUARE WAVE) :

Features sine or square wave cCoveriage from 20 to
20,000 cps in 3 ranges. An instrument specifically
designed to completely fulfill the needs of the serv-

ﬂ(%téw ﬂfm{éé{,’t iceman and high fidelity enthusiast. Offers high-level
output across the entire frequency range, low Bs-
IMPE DANCE 6-12 VOLT tartion and low impedance output. Uses a thermis- '\
BRI DGE BATT ERY tor in the second amplifier stage to maintain essc¢n- 1
LI N AT R tiully flat out put through the ent ire frequency range.
KIT ELIMI o Produces good, clean square waves with a rise time
KIT Model BE-4 of only 2 microseconds.

Model 18-2

$5950

Shpg. Wt. 12 Ibs.

Meusures resist-
ance, capacitance,
inductance, dissipa-
tion factors of con-
densers. and the
storage factor of in-
dugtance. Emplovs 2-section CRL dial. D,
Q and DQ functions are cambined in one
control. 'z % resistors and vapacitors used
] in eritical circuits. 100 0—100 micro-
ammeter for null indications. 1000 cycle
oscillator, 4 tube detector amplifier, and

power supply built-in.

$3159

Shpg. Wt. 17 Ibs.

Furnishes 6 or 12 volt
output for the new
12 v. car radios in ad-
dition to 6 v. models,
Two continuously
variable output voltage ranges; 0-—8 v.
DC at 10 A. continuously or 15 A. inter-
mittent, 016 v. 1)C at I A, continuously
or 7.5 A. intermittent. Qutput voltage is
clean and well filtered by two 10,000 mfd
condensers. Panel meters read voltage and

current output.

HEATH Cemnpany

A SUBSIDIARY OF DAYSTROM

INC.

3, MICHIGAN

MODEL BR-2

$1750

(Less Cabinet)
Shpg. Wt. 10 Ibs.

Featttet

BROADCAST BAND

RECEIVER KIT

Build your own receiver with
confidence. Complete instruc-
tion book anticipates your ev-
ery question.

Features transformer-type
power supply, high-gain minia-
ture tubes, built-in anteana,
planetary tuning from 550 Ke

to 1600 Kc, 5% ° speaker. Also adaptable for use as
AM tuner or phono amplifier.

CABINET: Fabric covered plywood cabinet avail-
able, complete with aluminum panel and re-inforced
speaker grille. Part No. 91-9, Shpg. Wt. 5 lbs., $4.50

BENTON HARBOR

ELECTRONICS & COMMUNICATIONS, MARCH, 1956 For further data on advertised products use page 65.



DX-100
PHONE

AND CW

TRANSMITTER KIT

N\

N

This one compact package contains complete
transmitter, with built-in VFO, modulator, and
power supplies. Provides phone or CW opera-
tion—VFO or crystal excitation —and band-
switching from 160 meters through 10 meters.
R.F. power output 100 125 watts phone, 120

140 CW. Parallel 6146’s modulated by push-
pull 1625°s. P’i network interstage and output
coupling for reduced harmonic output. Will

match non-reactive antennas between 50 ohms
and 600 ohms. "I'VI suppressed with extensive
shielding and filtering.
has inter-locking seams.
The high-quality transmitter is packed with
desirable features not expected at this price
Copper plated chassis-

Rugged metal cabinet

level. -potted trans-

3
_gy-‘

Heathtct

GRID DIP
METER KIT

This is an extremely
valuable tool for
Hams, Engincers or
Servicemen.Covering
from 2 Mc to 250
Mec, it uses 500 ana
meter for indication.
Kit includes pre-
wound coils and rack.
Will accomplish liter-
ally hundreds of jobs
on all types of equip-
nient.

Feathkil ANTENNA

COUPLER
KIT

Poor matching al-
lows valuable com-
munications energy
to be lost. The
Model AC-1 will
match your low
power transmitter
to an end-fed long
wire antenna. Also
attenuates signals
above 36 Mc, re-
ducing TVI.520hm

Model GD-1B

$19592

Shpg. Wt.
4 Ibs.

..—-
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Model AC-1

: COMMUNICATIONS

formers—wide spaced tuning capacitors
ceramic insulation—illuminated VIO dial and
meter face- -remote control socket preformed
wiring harness—concentric control shafts
high quality, well rated components used
throughout. Overall dimensions 20%4° wide x
133§ " high x 16" decep.

Supplied complete with all components,
tubes, cabinet and detailed construction Man-
ual. (Less crystals.) Don’t be deceived by the
low price! This is a top-quality transmitter
designed to give you years of reliable service
and dependable performance.

ﬁemfééa!
TRANSM

ble-free oPC
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e ed
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Enjoy the o from th
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Heatlhloct ANTENNA

IMPEDANCE METER
KIT

Use in conjunction with a
signal source for measur-
ing antenna impedance,
line matching purposes,
etc. Will double, ulso, as
a phone monitor or rela-
tive field strength indi-
cator.

100.na meter employed.
Covers the range from 0
to 600 ohms. An instru-
ment of many uses for the
amateur.

.

Model AM-1

$|45.0

Shpg. Wt. 2 Ibs,

RECEIVER
KIT

Covers 550 Kc to 35 Mc
in 4 bands. Features
electrical bandspread
separate R.F. and AF.
gain controls—noise
limiter— AGC—BFOQ-
phone jack—54° PM
speaker.

Model AR-2

onomies AT

MODEL DX-100

$189°)

Shpg. Wt. 120 Ibs.

Shipped motor freigkt
unless otherwise requested.
$50.00 deposn required
for C.O.D. orders.
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of comImercid “puilding

1d hchO““l satis

and

by,
wer \um) y es coit chang-

with its owh

lete . itching elimi tion,
urself- ¢ is comp! Jswiteh al opera
MODEL A‘.‘ yo'l‘h\\ CW Trdnsmluee[cr‘& Single knob hamt for the final. Crys'l“c:m,omwa
0. 20, 15, 11 and 1'% grid or plate cu"el“ ¢ included in kit: « filter, lire-
40, &Y tlicates tal no lick B M
ter inc FO. Crystd 1 key-C \
:I \’anc‘ me ternal VE e, such as {, and high
s 9 \n:!cﬂn he excited DY e:e“)cc‘ in this pr\c.c‘sh‘;‘; Som conxial ouu:ulmuuclmv‘
(;e'\tureq one would ln zhac.sw, prewound .co\c(;“ ponents \hron[zho;,; GAGT oscil
Wt. opper platet quality ssembly- to 3
Sh%g‘b‘ filter, cO¥ Book qmmhﬁei :n(\ SUAG rectifier: Up
ina

lator. 61.6 fi
watts ph

e power input:

-y I Weigh the cost of vhis
= kit against the cost of
MODEL VE-1- crystals—and consider
$ p sc the convenience and
: I 9 o flexibility of VFO oper-
ation. This is one of the
Sh;’?l‘) wi most outstanding kits
%> we have ever offered for

the radio amateur.
Covers 160—80—40—20—15—11 and
10 meters with three basic oscillator fre-
quencies. Illuminated and precalibrated
dial scale clearly indicates frequency on
all bands and provides more than two
feet of dial calibration. Reflects quality

CABINET:

52550

design in the use of ceramic coil forms

$1459

Shpg. Wt. 4 [bs.

coaxtal input
power up to 75H
watts—10 through
80 meters.

A SUBSIDIARY OF DAYSTROM

BENTON HARBOR 3,

Fabriccovered plywood
cabinet. Part No.91-10.
Shpg. Wt. 5 Ibs. $4.50

Shpg. Wt. 12 Ibs.
(Less Cabinet)

INC.

MICHIGAN

and tuning capacitor insulation, and
copper plated chassis. Simply plugs into
crystal socket of any modern transmitter
to provide coverage of the bands from
160 meters through 10 meters. Uses 6AU6
Clapp oscillaior, and QA2 voltage regu-
lator for stability. May be powered from
plug on Heathkit Model AT-1 Transmit-
ter, or supplied with power from most
transmitters.

TR T R e =



i Heathkit
s‘_ﬁé:!!el':;-le;ahhol,gh not L HIGH FIDELITY PREAMPLIFIER KIT gour least CXPSTL
amplifier, (NS high figars, Here 38 L high SO0 L ipu
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2 hpg. Wt. 7 Ibs. interior color scheme. 1) db ccted, €OV ey
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er tap;;‘({:g at 2 Completely fulfills all the requirements for remote control, compensation, m\’“t: ot tra for “‘;“S Sin-
l’rovi(‘iedas%""q treble ;:)’ » and 15 and preamplification for the Heathkit Williamson-type Amplifiers or any el- '08 ,and 500 4:.‘0“ com-
MODEL' Wo input cha:;? fomrols conventional Hi-Fi Amplifier. Five separate input channels. each with sep- {1 4'h!‘l construc Oin am-
Cxcept w,‘{};’lc" Same a5 M g2 arate audio level control. Full record equalization accomplished with 4- le C - plifier ‘“‘ in one
Wi, 10 Ibs é’lreamnlilier q!'odol A-7B position turnover and roll-off controls. \,‘,.n.es "n wer suppty
- $17.50 “lage. Shpg Seperate bass and treble controls. Overall frequency response within 1 db p\\flc‘v el e
from 25 cps to 30,000 cps. Hum and noise level extremely low. This brilliant unit.
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g(%%éa«‘ ADVANCED

Figh Fidetity AMPLIFIER KIT

This advanced-design 25 watt Hi-Fi Amplifier features a new-
design Peerless output transformer, improved circuitry, and

DESIGN

uses K'T-66 output tubes. This results in higher power output;
improved bass and high frequency response; and reduced 1M
and harmonic distortion. Incorporates all the “extra’ features

that make for real listening enjoy-
ment. Power handling capabili-
ties increased to follow instan-
tancous power peak of full
orchestra. Also new type bal-
ancing circuit, and “‘tweeter
saver” to suppress HI" oscilla-
tion. New physical design re-
sults in attractive appear-
ance, suitable for use either
in or out of a cabinet.

ents, und complete nssembly instructions.

Ibs., Exp. Only

=<
Vegy
]

KIT COMBINATIONS
W-5M: Consists of main amplifier and power supply for
single chassis construction. Includes all tubes, compon-

Shpx. Wt, 31ibs., Exp.Only . . . ... .. 55975

W-5: Consists of W-5M Kit listed above plus Heathkit
Model WA-P2 Preamplificr. Shpg. Wt. 38 s795°

e

performer will do justice to the finest available program sources.

Amplifier ever offe.
Main amplifier and power supply
on a single chassis. Features Chi-
cagooutput transformer. Flat with-
in +1 db from 10 cps to 100.000
cps. Maximum power output over
20 watts,

W SINGLE-CHASSIS

WILLIAMSON TYPE |
HIGH FIDELITY
AMPLIFIER KIT

This is the low-
est priced Wil-
liamson — type
red in kit form.

KIT COMBINATIONS

ORDER BLANK

W-4Mm: Consists of main amplifier und power
x:xpply for aingle chassis construction, In-
cludes all 'lnh-s, components, und complete
assembly instructions

Ibs., Exp. Orly , . . . o $39.75

W-4: Consists of W-4M Kit I‘i .t ‘d I.
Heathkit Mode! WA-P2 Preums her L0 En
Shpk. Wt. 86 ths., Exov. Only

" 359,50
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SHIP VIA

O Parcel Post

[ Express

[ Freight

[J Best Way

— - — ——
e — ‘4, L I
IS SES————

Enclosed find () check () money order for
Please ship C.0.0. ( ) postage enclosed for

ON PARCEL POST ORDERS include postage for weight shown.

pounds.

On Express orders do not include transportation charges—they wili be collected by
the express agency at time of delivery.

NOTE: ALL PRICES SUBJECT TO CHANGE WITHOUT NOTICE.

L

PRICE

ORDERS FROM CANADA and APO’'s must include full remittance.
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NOW...

Noise Free
A.C. Power!

NEW CURTISS-WRIGHT

DISTORTION ELIMINATING
VOLTAGE REGULATOR

@ Reduces typical power line distor-
tion to less than 0.3%

® Furnishes 1.4 KVA of distortion-free
power

® Electronically regulates 115 V out-
put to ©1%

® Recovery time less than 1/50 cycle

® Provides additional 4 KVA of =1%
electromechanically regulated
power

® Electromechanical time constant
only 0.6 seconds

® Electromechanical regulator, unlike
usuval magnetic voltage stabilizer,

introduces no distortion or phase
shift

Here at last is the ideal solution to the
disturbing problem of harmonics and
low frequency noise appearing in
115 V., 60 cps power sources. In one
compact package, cvery laboratory
can now obtain both

1) distortion-free, regulated power
when nceded, and simultancously

2) a large supply of clectromechan-
ically regulated power for applica-
tions where normal line distortion is
tolcrable.

In addition to its general laboratory
utility, this instrument is ideally suited
for preventing instability and inac-
curacy in a.c. computer system null-
ing operations. Many other applica-
tions. 230 V. model also available.
Immecdiate delivery. $1,689 f.o0.b.
Carlstadt, N. J. Write for details.

Component & Instrument Department

ELECTRONICS DIVISION

CURTISS-WRIGHT

CORPORATION « CARLSTADT, N. )

Electronic Firms From Canada, Britain and United States
Reserve 859, of Space For Canada’s IRE Show.

The response from Canada, the
United States, the United Kingdom
and Europe has been so unexpectedly
quick that 85 per cent of the total
available space for the Canadian L.R.E.
Show to be held October 1, 2 and 3
was sold within the first few weeks
of the initial announcement. It is the
opinion of C. A. Norris, general con-
vention chairman, that this unprece-
dented rush was undoubtedly due to
its being the most ambitious conven-
tion-exposition of its kind ever to bhe
held in Canada and also to the fact
that leading specialists of radio and
electronics, plus atomi¢ development,
will be present. Space for 166 dis-
plays has already been sold.

It is in keeping with Canada’s con-
sistent role for peace that the theme
of the atomic exhibits will be “hu-
manity’s hoon — not doom”. As to the
clectronic devices, basis for so much
progress in the past two or three
decades, these are now a vital part
of the vanguard of automation. The
radio and communications aspect of

the exposition will remind many spe-
cialists of Canada’s prominent part in
radio and radar developments during
the war, which resulted in a fruitful
supply of up-and-coming experts to
forge ahead in post-war industry.

The convention’s technical program
is under Dr. George Sinclair of the
University of Toronto’s Department of
Electrical Engineering, and the tech-
nical papers read. at the convention
will undoubtedly be of a high caliber,
embracing many research findings of
Canadians and others.

The support of the Federal Govern-
ment has been evidenced by the par-
ticipation of four of its research and
technical bodies and also in the ready
co -operation of its trade com-
missioners abroad in promoting this
convention-exposition. A letter from
the Hon. C. D. Howe has complimented
the LR.E. on its enterprise in pre-
senting this scientific assembly.

Manufacturers who have already re-
served exhibit space for the show are
listed below.

Adams Engineering Limited

Aerovox Canada Limited

Aircraft-Marine Products of Canada
Limited

Alford Manufacturing Company
Incorporated

Ampex American Corporation
(Canadian Division)

Amphenol Canada Limited

Andrew Antenna Corporation Limited
Antiference (Canada) Limited

Atlas Radio Corporation Limited
Avtomatic Radio of Canada, Limited
Aviation Electric Limited

Bach-Simpson Limited
Bayly Engineering Limited
Bomac Laboratories Incorporated

Canadian Electric Resistors Limited

Canadian General Electric Company
Limited

Canadian Marconi Company Limited

Canadian Westinghouse Company Limited

Cannon Electric (Canada) Limited

Centralab Canada, Limited

Collins Radio Company of Canada Limited

Computing Devices of Canada Limited

Conrad, Incorporated

Copper Wire Products Limited

Dawe Instruments Limited

Defence Research Board

Diamond State Fibre Company of Canada
Limited

Dominion Electrohome Industries Limited

Edwards High Vacuum (Canada) Limited
Eitel-McCullough Incorporated
Electrodesign

Electro Impulse Laboratory, Incorporated
Electromechanical Products

Erie Resistor of Canada Limited

Essex Electronics of Canada Limited

T. S. Farley Limited
The Glendon Company Limited

Hackbusch Electronics Limited
John Herring and Company Limited
The Holden Company Limited

Industrial Electronics of Canada Limited
international Resistance Company Limited

G. F. Kelk and Company
Kester Solder Company of Canada, Limited

E. G. Lomas Company
J. R. Longstaffe Company Limited

Marsland Engineering Limited
McCurdy Radin Industries Limited
Mycalex Corporation of America

National Carbon Company, Division of
Union Carbide Canada Limited

National Fibre Company of Canada Limited
National Research Council

R. H. Nichonls Limited

Norden-Ketay Corporation

Northern Electric Company Limited

The Plessey Company of Canada Limited
Charles W, Pointon Limited
PSC Applied Research Limited

Radelin-Kirk Limited

Radio Condenser Company Limited
Radio Engineering Products Limited
RCA Victor Company Limited
Rogers Majestic Electronics Limited
R-O-R Associates Limited

Sigma Instruments Incorporated
A. C. Simmonds and Sons, Limited
Sinclair Radio Laboratories Limited

Sperry Gyroscope Company of Canada
Limited

The Sphere Company, Incorporated

Stark Electronic Instruments Limited

Tenatronics Limited

Tensolite Insulated Wire Company
Incorporated

TMC (Canada) Limited

United-Carr Fastener Company of Canada
Limited

Varian Associates of Canada Limited

Y. W. Small Parts, Limited

For further data on advertised products use page 65.



Dr. James Hall Group Leader

For Eimac Receiving Tube Group

Dr. James L. Hall has been named
group leader of the ceramic receiving
tube group for Eitel-McCullough, Inc.,
San Bruno, Cali-
fornia, manufac-
turer of Eimac
electron - power
tubes, according
to an announce-
ment by Harold E.
Sorg, vice-presi-
dent and director
of research of the
firm.

Dr. Hall has
assumed the duties of Paul Williams
who has moved to the position of
special assistant to the director of
research.

As group leader of the receiving
tube group, Dr. Hall will direct all
research, development, and production
refinement of Eimac's new family of
ceramic receiving tubes. Dr. Hall, a
graduate of the University of Denver
and the Maussachusetts Institute of
Technology, came to Eimac as an elec-
tronic research engineer in July, 1953
from the Stanford Research Labora-
tory. He was made Assistant Depart-
ment Head of the receiving tube
group at Eimac in December, 1954, and
held that position until assuming his
present duties.

DR. J. L. HALL

Dominion Electrohome

Plans Plant Expansion

Dominion Electrohome Industries
Limited plans a $600,000 expansion of
its manufacturing facilities at
Kitchener, Ontario.

C. A. Pollock, company president
and general manager, announces that
work will bhegin shortly on the new
two-storey building, which will house
engineering and administrative offices
as well as additional production facili-
ties for Electrohome radios, electronic
equipment and television receivers.

The new structure will provide the
firm with an additional 102,000 square
feet of floor space. Electrohome’s
present facilities, all in the Kitchener
area, consist of about half a million
square feet in three plants plus
warehouse space.

Electronic Enterprises Limited
To Handle Racon Hi-Fi
Speakers

RACON the oldest manufacturer of
speakers in the U.S.A. announces that
Electronic Enterprises Ltd. has been
appointed as Canadian distributor for
RACON High-Fidelity speakers and
tweeters. Electronic Enterprises Ltd.,
of 930 St. George Street, Montreal,
will stock and service the complete
line of equipment.

(Turn to page 60)
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LIFELINE OF INDUSTRIAL CANADA

(ANADA \WIRE . (ABLE (OMPANY

39

electronic dreams—
to order. ..

Teil us what you have in mind.

If your project involves wire in any shape or form,
tell us all about it. As Canada’s leading
specialists in the design and manufacture

of all types of wires and cables we have an
unequalled wealth of experience to offer you.

Canada Wire engineering experience and
extensive manufacturing facilities will help you
meet and exceed specifications.

Whether it's an experimental electronic project
or a large production run,
consult Canada Wire —it pays!

— T (O — TRADE

Postal Station ""R'" Toronto 17 MARK
REG'D

A CANADIAN COMPANY MANUFACTURING AND SELLING COAST TO COAST

CWC.5323

For further data on advertised products use page 65.



Announcing...

HYSOL 6600

An outstanding

new epoxy casting
resin for transformers
for electronics, instru-
ment transformers,
power bushings and
related equipment.

Especially Developed for
MIL-T-27A Specification

HYSOL 6600 is the result of over two years’
development and evaluation in our own and
government laboratories. In addition, it has been
economically used in commercial transformer
production with excellent results.

Hysol (Canada) manufactures complete lines of Electrical
Insulating Materials, Adhesives and Sealants, Tooling Materials,
and cast products such as rod, sheet and tube.

SIVE p
o¢e9 R0y,
O (5 Write today for detailed

3
¢

Q

Q information on the

application of epoxy
“ Ys compounds to electrical

insulating requirements.
*redue of HOUGHTON LABORATORIES, INC.

%
*

3 Technical bulletins avail-
0,9 able on Hysol 6600 and
< other compounds.

<, o
“Emicar #¢

FIRST IN EPOXY COMPOUNDING

HYSOL (caANApA) LIMITED

184 LAIRD DRIVE, TORONTO, ONT.

NEWS (Continued from page 59)

R. D. B. Sheppard Field Engineer

For Ahearn and Soper Co.

The appointment of R. D. B. (Ben)
Sheppard, P.Eng., as Field Engineer
specializing in power tubes and com-
munications is announced by Warren
Y. Soper, president of the Ahearn
and Soper Company Limited, Ottawa,
Canada. Mr. Sheppard will be attached
to the Electronics and Communica-
tions Division directed by John R.
Foster.

R. D. B. SHEPPARD

Mr. Sheppard has served with the
engineering department of the Cana-
dian National Telegraphs (radio
group) on field engineering in connec-
tion with point to point radio circuits
throughout Canada. During the past
two years he was Assistant General
Radio Engineer specializing in field
work and supervision of microwave
installations including Canadian
National Telegraphs’ portion of the
television transmission circuits from
Toronto to Windsor and from Montreal
to Quebec.

Fred W. Radcliffe Appointed
New General Manager Of RETMA

Carl A. Pollock, president of the
Radio-Electronics-Television Manufac-
turers Association of ‘Canada, an-
nounces that Fred W. Radcliffe has
been appointed general manager and
secretary, effective April 16th.

In accepting the appointment, Mr.
Radcliffe relinquishes his position of
commercial vice-president of RCA Vie-
tor Company Limited; he has been in
the commercial and administrative de-
partments of RCA Victor for the past
36 years.

Fred W. Radcliffe is very well-
known in the electronics industry and
has been actively engaged in the
work of RETMA of Canada for a long
time. He has served as a director for
20 years and is currently the chairman
of the sales and merchandising com-
mitttee of the receiver division.

For further data on advertised products use page 65.



Brian McConnell Now President

Of Canadian Radio Patents

Effective February 1st, 1956, Brian
McConnell became president of Cana-
dian Radio Patents Limited, a patent
licensing agency in the fields of elec-
tronics. Concurrently Mr. McConnell
was elected to the board of directors
of the company.

After graduating from the University
of Manitoba with a B.Sc. degree in
electrical engineering, Mr. McConnell
spent two years with a firm of patent
attorneys and, in 1937, joined the
Canadian Westinghouse Company in
Hamilton, where he was responsible
for the patent administration of the
company. He became a Registered
Patent Attorney in 1940, and is a
member of the Patent Institute of
Canada.

AA Engineering
Becomes Canadian

Subsidiary of Armament Co.

Aircraft Armaments Inc., of Balti-
more, is extending its operations into
Canada through the formation of a
Canadian subsidiary to be known as
AA Engineering. The new company
is owned jointly by Aircraft Arma-
ments and its Toronto affiliate,
Bawden Industries Ltd.,, and will
specialize in armament and electronics
engineering.

AA Engineering have opened offices
in Ottawa where laboratory and engi-
neering operations are carried on. It
is expected that Canadian personnel
will be engaged later to augment the
present engineering staff brought
from the Baltimore plant.

Joseph S. Brennan, chief of the
Aircraft Armaments contracts division,
is general manager of the Canadian
company.

Industrial Electronics of Canada
Build New Manufacturing Plant

Industrial Electronics of Canada
Limited, 83 Torbarrie Road, is build-
ing a modern plant on a four-acre site
located on the south side of Rexdale
Boulevard at Kipling Avenue.

The new building is of brick, block
and steel construction and will have
a floor area of 20,000 square feet. The
company has occupied its present lo-
cation since January, 1954, and ex-
pects to move to the new premises
by early summer.

Industrial Electronics of Canada
Limited is a subsidiary of Servo-
mechanisms Incorporated, Westbury,
LI, and manufactures products for
the aviation industry, particularly fire
control computers and accessories.
The Industrial Division specializes in
the manufacture of industrial type
rectifiers, power supplies, street and
highway lighting controls and elec-
tronic controls for industrial applica-
tion.

D.0.T. Buys

Airport Surveillance Radars
Decca Radar (Canada) Limited of
Toronto has received an order from
the Department of Transport for four
Decca MR-75 medium range Airport
Surveillance Radars. These sets, the
first of their kind in Canada, are to
be installed at Toronto, Montreal,
Winnipeg and Vancouver Airports,
where they will be used by the
Department of Transport as an aid
in the control of air traffic. The intro-
duction of radar at these airports will
permit the continuous control of large
aircraft from a pick-up point of 75
miles at 25,000 feet to touch-down.

Hon. George C. Marler Opens

Dorval Omnirange System

The recent opening of the omni-
range air navigation system at Dorval
Airport in Montreal by the Hon.
George C. Marler, Minister of Trans-
port, marked the inauguration of a new
system of air navigation in Canada.

Units for the new navigation system
were manufactured by Canadian Avia-
tion Electronics Limited of Montreal
and were the first omniranges to be
manufactured in Canada on a produc-
tion run basis. Production of the

equipment provided by this company
involved systems engineering and tool-
ing all carried out in the main plant
of C.A.E. in Montreal.

® When the Hon. George C. Marler, Minister of Transport, spun a dial at Dorval

Airport, putting into operation the first “VOR” airway in the country, he inaugurated

a new system of air navigation in Canada. Among the guests at the opening ceremony

were Mr. K. R. Patrick, O.B.E., president, Canadian Aviation Electronics Ltd. and Air
Vice Marshal J. L. E. de Niverville, Director of Air Services.
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WESTON

980 LINE
TV TEST EQUIPMENT

for service men
and technicians

high
gain,
wide

band

MODEL 983 OSCILLOSCOPE

4.5 megacycle band width accurately
shows video frequencies — including
pulse wave forms and colour synchroniz-
ing bursts. Sensitivity—15 millivolts per
inch, ideal as a general null indicator,
for setting resonant traps and for trac-
ing low level signals as well as regular
uses. Toggle switch reverses polarity of
horizontal and vertical signals. Measures
18” x 131%” x 10”. Weighs approx. 40 1bs.

Model 984

Model 985

MODEL 984 SWEEP GENERATOR
a handy trouble shooter.

Spots trouble in sound and video IF
circuits, associated trap circuits, TV
tuners, video amplifiers. Can be used for
all-purpose visual alignment. Sweep
width is full 10 me. on all channels.
Frequency modulated signals range to
50 megacycles, continuous tuning. Sig-
nals are free from harmonics. Measure-
ments — 131%” x 10” x 63;3”. Weight
approx. 141} lbs.

MODEL 985 CALIBRATOR
cuts alignment time.

Negative and positive Z- axis markers
for wave form pattern analysis. Fast
linearity adjustments (Horizontal — 400
cycles, Vertical — 3000 KC) and signal
generator calibrations. Quicker determi-
nation of unknown frequency signals.
Generated markers (video and sound)
visible even at trap frequencies. Simul-
taneous multiple marker insertion. Fre-
guency range (with Variable Frequency
scillator): 4-110 mc in 7 bands. 170-260
mc in 3 bands. Use of second harmonic
is suitable for UHF — 340-520 mc in 3
bands. Measurements — 13%” x 10" x
634”. Weight approx. 18 1bs., 12 ozs.
Other Test Equipment in the 980 Line
includes Model 980 Analyzer, Model 981
Tubechecker and Model 982 V.T.V.M.

For full information on the complete
range of Weston electrical and electronic
instruments, contact: 5606

owerlite

devices limited

MONTREAL TORONTO

For further data on advertised products use page 65.



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.

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

D. M. FRASER L!MiTep

1070 Birchmount Road, Box 70,
O‘Connor Postal Station
TORONTO 16, ONTARIO

Branch Office: 1570 St. Matthew St.,
Montreal, Que.

NEW PRODUCTS

{Continued from page 51)

® Tuner Cleaner
Item 1016

An easy-to-install TV tuner contact
cleaner has just been introduced, called
the “G.C. Kleen-O-Matic”. The device is
said to provide better picture performance
by keeping tuner contacts free from oxi-
dation and noise.

The “G.C. Kleen-O-Matic” is designed to
clip on all Standard Coil tuners quickly
where, with a few turns of the selector
knob, it wipes contacts clean. A special
linen webbing inside the brass housing
constantly polishes the contacts. In addi-
tion, the device acts as a radiation shield
on older versions of that tuner where
covers were not furnished.

® Ultrasonic Mixer-Cleaner
Item 1017

Development of an ultrasonic mixer-
cleaner designed to perform difficult clean-
ing or mixing jobs on a production or
laboratory basis has been announced.

Consisting of a one-gallon capacity trans-
ducer driven by an ultrasonic generator,
the mixer-cleaner, Model 1115, is extremely
versatile and particularly useful for such
diverse applications as blind-hole cleaning,
degreasing, mixing of previously immiscible
liquids, and removal of radio-active par-
ticles.

The transducer, in resonance with the
generator at one megacycle, activates clean-
ing medium ultrasonically and provides
positive but gentle cleaning for small fra-
gile parts such as vacuum tube grids,
meters and meter movements, printed and
soldered circuits, automotive and motor
parts, tools, etc. As a mixer, unit performs
such difficult operations as agglomeration,
deglomeration, emulsification, polymeriza-
tion, chemical action, and bacterial and dye
treatment.

All component parts are factory-tuned
for maximum resonance. Unit operates with
input of 110 v., 60 cycles, 212 amps. Power
is continuously variable to more than 100
watts. Entire weight: 60 pounds. Although
the one gallon transducer assembly (which
measures 612" in diameter by 7%” deep)
provides sufficient capacity for most ope-
rations, other capacities and frequencies
are available.

® Laboratory Instrument

Catalog
Item 1018
A twenty-page catalog illustrating and
describing numerous new laboratory instru-
ments is now available from the publisher.
Included are such instruments as Liquid
Phosphor Counters, Scalers, Linear Ampli-
fiers, Ratemeters, Ultra-Stable Power Sup-
plies, Scintillation Detectors, and Crystals.

® Willys Adds “CJ-6”
Model To ““Jeep” Line

Item 1019

Willys has added another utility vehicle
to its growing family of 4-wheel drive
products a 10l-inch wheelbase “Jeep”
with a rated half-ton load capacity.

The makers point out that the CJ-6, as it
is designated, simply will augment the cur-
rent line of Universal “Jeep” vehicles, and
is not a replacement for any model. They
said it was designed specifically to supply
a market for “Jeeps” in certain areas of
industry and agriculture, and specialized
ficlds where an increased payload is desired

The vehicle fills the gap between the
standard quarter-ton Willys “Jeep”™ with
81-inch wheeclbase, and the 118-inch wheel-
base one-ton “Jeep” truck.

Overall length of the CJ-6 is 155-56 inches,
20 inches longer than the standard ‘“‘Jeep”.
It is powered though, by the same 4-cylin-
der 75-horsepower F-head Hurricane engine,
and retains all of the versatility and rugged
performance of the other four-wheel drive
‘Jeep” vehicles in the Willys line, it was
pointed out.

® Arga Expanded Scale

Voltmeters
Item 1020

Many engineering applications require
accurate readings of high a.c. or d.c.
voltages. For example, measurement of vol-
tage regulation in a 115 volt system might
require determination of voltage changes
of the order of % volt. A conventional
meter would give a pointer movement only
1 230 (or less) of full scale.

Arga instruments suppress up to 95 per
cent of the total voltage and display the
remaining variable voltage over the entire
meter scale. These meters are based on a
thermal bridge which is in balance only
at the base voltage point. A non-linear
(tungsten in vacuum) element in a bridge
with three wire-wound resistors provides
the drive to a conventional movement, the
bridge elements being encapsulated and
attached firmly to the meter movenent.
This provides a compact standard diameter
package for panel mounting.

Accuracies of !4 per cent over 50 to 2000
cycles are achieved with true r.m.s. indi-
cation. Wider band operation and accura-
cies to 0.1 per cent can be obtained as
specials. Sensitivities as high as 0.3 inches
per volt are obtainable.

® FElectronic Filters

Frequency 0.02 to 20,000 cps

Item 1021

Two new Variable Electronic Band-Pass
Filters have been announced. The gain of
the Model 330-A and 330-M is unity in the
pass band and drops outside the pass band
at a rate of 24 db/octave. The use of peak
ing reduces the attenuation at the corner
frequencies by 8 db and permits a band
width as narrow as one octave without
attenuation in the center of the pass band.

Both the high and low cut-off frequencies
are independently adjustable from 0.02 to
2,000 cps in the 330-A and from 0.2 to
20,000 cps in the 330-M. This provides
maximum flexibility of adjustment of both
the band center frequency and the band
width. By using two electronically regu-
lated supplies the internal hum and noise
is reduced to less than 100 microvolts.
Calibration accuracy is *+5 per cent. The
unit measures 17 x 8 x 12 inches overall.

For further data on advertised products use page 65.



® New 3" Precision

Ganging Potentiometers
Item 1022
A new series of fully enclosed ganging
potentiometers economically priced for
electronic applications that do not require
the extended refinement of more expensive
high precision types has been announced.

773

These 3“ independent phasing potentio-
meters have a power rating of 8 watts.
They feature precise 3606 external phasing,
adjustable or fixed taps and linear or non-
linear resistance elements. Contacts are
made from precious metals.

® “Isotron” Static Eliminator,

Type No. 405

Item 1023

The lsotron Static Eliminator is designed
for the removal of static electricity charges
from sheet materials. It is suitable for use
on automatic processes in which insulating
sheets are guillotined, folded, printed or
stacked, and where “static™ interferes with
high speed mechanical handling. Such ap-
plications include automatic wrappers using
plastic film, envelope and paper bag making
machines, and high speed printing ma-
chines.

The lIsotron Static Eliminator may also
be used in cases where static may give
rise to fire hazard, e.g. in rubber and
plastic spreading processes.

It is easy to install, requires no power
or maintenance, and lasts indefinitely.

The Eliminator is in the form of a semi-
circular section bar of suitable length to
be suspended across the sheet and as close
as possible to it.

The Eliminator should be mounted at
right angles to the line of travel of the
sheet and as close as possible to its surface,
generally within 0.5 (12 mm.). The standard
Eliminator is supplied nominally with an ac-
tive length of 1 ft. For sheet materials
of greater width than 1 ft. a number of
standard lengths are placed end to end to
cover the width of the sheet. For sheet
material narrower than 1 ft. the Eliminator
may be suspended lengthwise parallel to
the line of travel of the sheet, or smaller
lengths of active material corresponding
with the width of the sheet may be
mounted in the 1 ft. standard length shield.
Two screw studs are provided 6 inches
apart (150 mm.) on the standard unit for
securing in position on the machine.

(Turn to page 64)
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or printed circuits

prototype
to production
in 20 days

Here's the latest story of customer satisfaction resulting from the use
of Hunt capacitors. A major Canadian radio and television manu-
facturer needed a Canadian source of supply for plug-in type
capacitors to simplify the assembly of printed circuit boards. Hunt
Capacitors (Canada) Limited were approached and immediately
went to work, utilizing their background knowledge and trained
personnel. Within 10 days, prototypes were produced to the customer’s
specifications. Production quantities were produced and delivered to
the customer within another 10 days.

Now you too can benefit from this latest design of rugged, long
service capacitors that meet the requirements of the Canadian market
.. that can be made to your exact specifications . . . that will speed
your production and cut your manufacturing costs.

Contact us today regarding your printed circuit capacitor requirements.

Canada’s leading manufacturer of printed circuit capacitors

HUNT CAPACITORS

(CANADA) LIMITED
830 BAYVIEW AVENUE, TORONTO, ONT.

NEW PW series capacitors

For further data on advertised products use page 65.
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POLYPENCO® mmms

...give you all the desirable
properties with important
savings in production

Machine parts to close tolerances on
standard metalworking tools from
shapes of uniform high quality.

POLYPENCO TEFLON

properties

inert to chemicals

service temp. range: —110°F. to
+500°F.

water absorption—nil

power factor—0.0003

dielectric constant—2.0

surface resistivity (1009, R.H.)
megohms—3.6 x 108

applications
insulators and bushings
terminal connectors
stand-off insulators
valve-seats
gaskets and packings

available in

rod « tubular bar « tape
sheet « spaghetti tubing

POLYPENCO Teflon shapes are
stocked in full range of sizes for imme-
diate shipment., For more information
write to Polypenco, Inc., 2052 St.
Catherine St. W., Montreal, P. Q.

POLYPENCO, INC.
2052 St. Catherine Street West,
Montreal, Quebec

DISTRIBUTORS AND SALES ENGINEERS:
Peckover's Limited, 115 McCormack St.,
Toronto, Ontario. » C. M. Lovsted & Co.
(Canada) Lid., Box 459, Vancouver, B.C.

M Nylon, Teflon,
POLYPENCO" P

®oU PONT TRADEMARK

NEW PRODUCTS

{Continued from page 63)

® Racon Hi-Fi Speakers

Item 1024

The RACON line of High-Fidelity speakers
consists of three 15” high quality speakers.
Model 15HFX is a triaxial unit with wide
frequency response 20-20,000 c.p.s. and a
power handling capacity of 25 watts. This
features a specially designed direct radia-
tion type tweeter and a horn shaped cone
for mid-range frequencies. Model 15HDX is
a dual cone type speaker with frequency
response 20-14,000 c.p.s. and a crossover at
5000 c.p.s. It utilizes a horn-shaped cone for
higher frequencies. Model 15HW is a 15"
bass woofer with a response of 20-4000 c.p.s.,
and is highly recommended for use in a 2 or
J-way system. All models feature a new
principle in cone suspension for cleaner
bass response. These speakers compare with
models selling at higher prices.

»

The existing line will shortly be extended
to a complete range of 12” dual and tri-
axial high-fidelity speakers which will be
low in price and high in quality. Also to
be announced shortly is a mid-range horn
and driver unit.

® Multiflex Galvanometer

Item 1025

This Multiflex Galvanometer is a very
compact self-contained light-spot instru-
ment with 200 mm. scale, available in six
models ranging in sensitivity from 2 x
10-* A/mm. to 6 x 10-1° A/mm. with sensi-
tivity selector 1 : 10 : 100. By increasing the
strength of the magnet special models with
double the sensitivity of the standard
models are obtained. A selection of inter-
changeable scales may be supplied such as
logarithmic scales, scales with suppressed
zero (extending the scale up to 2 m.), etc.
A two-pin plug-in shunt for continuous sen-
sitivity control is one optional accessory, a
four-pin plug-in shunt for connection of a
thermo-convertor or an instrument rectifier
is another.

The extreme versatility of the Multiflex
Galvanometers is considerably enhanced
by the ease with which they can be con-
verted into an inexpensive oscillograph,

A Photographic recording attachment
with a photo-sensitive chart, driven by a
synchronous motor or a mechanical clock,
is installed in the place of the scale, yet
permits simultaneous observation on a red
auxiliary scale.

Alternatively, a Photo-electric Tracing
Recorder, the motor-driven pen of which
is controlled by the amplified photo-electric
current generated in a photo-electric cell
by the light ray of the Multiflex Galvano-
meter will supply an ink-written record of
the event.

® Proportional Amplifier
Item 1026
A new selective range d.c. proportional
amplifier, designed for use as a preamplifier
in recording measurement systems or as an
amplifier in highly sensitive control sys-
tems, has recently been announced.

A unique feature of the new instrument
(known as Model 2HLA-4) is its use of the
Dolecam second-harmonic magnetic conver-
ter as the input modulator. This converter
avoids the inherent limitations of the usual
vibrator-type converter and makes possible
linear output, high sensitivity and low noise
level.

Other features of the instrument include
extended frequency response, interchange-
able plug-in range units and optional iso-
lated input.

The optional isolated input is particularly
useful in temperature measurements using
thermocouples or thermistors. The plug-in
range unit provides the desired combination
of gain and bandwidth which is optimum
for any given application. This range plug-
in unit can be conveniently interchanged
for a different combination of gain and
handwidth by merely replacing one plug-
in unit by another.

Full-scale voltage ranges as low as 100
microvolts may be selected, and a gain
as high as 105 may be provided. The noise
level is less than 5 microvolts and long term
drift is less than 10 microvolts. Linear re-
sponse within plus or minus 1 per cent may
be extended from d.c. to as high as 80 c.p.s.
Over-range inputs up to 1,500 times full-
scale input have no adverse effects.

The Model 2HLA-4 is a portable instru-
ment, weighing 20 pounds and measuring
678" wide by 612” high by 14” deep. It can
be bench or rack mounted.

® Microwave Load Isolator
Item 1027

The new Litton Model X20-L. Microwave
Load Isolator, designed especially for
laboratory use, provides significantly higher
isolation over a wider band of frequencies
than previously available units. A minimum
isolation of 18 db and an average isolation

i’ %
=

.
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of 25 db is obtained over a band extending
from 8600 Mc to 9600 Mc. The maximum
input VSWR with the output shorted is
1.5 to 1, This isolator is an undirectional
device which attenuates load reflections
without appreciably reducing available
power from the magnetron or klystron by
utilizing the resonance absorption charac-
teristics of ferrites. For higher power
application, power as high as 20 watts can
be applied to the Litton X20-L Isolator
with the output shorted.

{Turn to page 67)
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NEW PRODUCTS

(Continued from page 64)

® New UHF Thermo-Couples

Item 1028
A number of new UHF type vacuo junc-
tions (thermo-couples) ranging from 5 MA
upwards, have been added to this manufac-
turer’s line of standard types.
The new thermo-couples are extremely
small in size featuring both minimum
capacitance and inductance.

The thermo-couples are electrically in-
sulated from the heaters and tested to 100
volts, D.C. Resistance tolerances for heater
or thermo-couple are plus or minus 10 per
cent, The nominal output is 7 millivolts,

Current ratings can be exceeded by a 50
per cent overload for long periods of time
without risk or damage to the thermo-
couple; heaters will withstand transient
overloads of 100 per cent.

Over-all temperature co-efficient does not
exceed 0.2 per cent. Dimensions do not
exceed 33" approx. Close electrical con-
sistency is maintained.

Special ranges and outputs can be made
to user's requirements.

® New Andrew Catalog

Item 1029
Designers and manufacturers of antennas,
antenna systems and transmission lines
have produced one of the most comprehen-
sive catalogs, devoted to this segment of
broadcasting and communications, that has
come to our attention,

% ,;‘.\,‘

This 100 page catalog contains the product
description and engineering data of over
500 of their products. Twenty pages are
devoted to system engineering data and
related information that engineers specializ-
ing in this field of electronics will find
informative.

ELECTRONICS & COMMUNICATIONS, MARcCH, 1956

© Special Copper For
Printed Circuit Work

Item 1030

HHard tempered rolled copper specially
designed for use in the rapidly growing
field of printed circuitry is now being made
in both .0015 and .0027 gauges.

Immediately available to laminators who
supply radio or television manufacturers,
Revere Rolled Printed Circuit Copper,
weighs 1 oz or 2 oz per square foot,
depending upon the gauge, and is supplied
in widths up to 38” in standard 350-1b.
coils.

This new copper, which is for bonding
to insulating board, is of uniform gauge
and density throughout because of the
rolling process used in its fabrication.

Users, who also include the manufac-
turers of electronic computers, are being
told that this is cleetrolytic copper with
topr electrical conductivity., Its surface
appearance is shiny and its etching and
soldering characteristics are claimed to be
excellent.

® New Magnetic, Plastic Core
Item 1031

A new magnetie, plastic core has been
developed with unusually high temperature
stability, high impact strength and excellent
machinability.

It is seen as the solution to many applica-
tions where the use and design of cores
have been restricted by the temperature
limitations of standard materials.

The core is designed for high frequency
applications for use as cores, filters and
attenuators. Known as Ferrotron. the
new material is expected to serve many
specialized purposes in the electrical, elec-
tronic, radio, television, design, military
and aviation fields.

Extensive tests have shown the core to
be heat resistant up to 200°C (392°F). This
material maintains high impact strength at
temperatures as low as minus 100°C. In
tests especially devised by Polymer, the
core has demonstrated impact strength as
great as 40 times that of commercially avail-
able high frequency core materials.

Constant magnetic permeability with
frequency through 15 megacycles is another
characteristic of the Ferrotron core, iden-
tiied as Type 119,

Further tests have indicated that the core
has extremely low magnetic loss tangent

. so low, in fact, that it is below the
measuring accuracy of testing equipment.
Individual tests on wire-wound cores are
required to determine the effective Q" in
a specific application.

The values were obtained on toroidal
specimens measuring 0.250” LD. x 1.000”
0O.D. x 0.375” length, Measurements were
made on a model 260A Boonton “Q’ meter,
using a radio-frequency permeameter de-
signed by I>. H. Haas of the National
Bureau of Standards.

All magnetic values of the core, from
batch to batch, are uniform and well within
the accuracy of the testing machine.

{(Turn to page 68)
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Gives You Extended

Coverage from
100 Kc to 940,000 Kc

PRECISION GRID-DIP METERS

MODEL
59
Power Supply
$75.00
MODEL 59-LF OSCILLATOR UNIT
Freguency Range: ’?
100 Ke to 4.5 Mc. |-
Price - Osciliator Unit 38

(Head) only $98.50

with Power Supply
$168.00

MODEL 59 OSCILLATOR UNIT

Freguency Range: \‘

2.2 Mc to 420 Mc. N

Price - Oscillator Unit

{Head) only $98.50

with Power Supply
$168.00

MODEL 59-UHF OSCILLATOR UNIT

Frequency Ruange:
420 Mc to 940 Mc.
Price - Oscillator Unit
{Head)only $123.00
with Power Supply
$198.00

Measurements' Megacycle Meter is now avail-
able in a choice of three oscillator heads
providing frequency ronge caverage from
100 Ke¢ to 940,000 Kc. Thus, the wtility of
this versatile instrument has been extended,
making it, more than ever, indspensable to
anyone engaged 'n electronic work; engineer,
serviceman, omateur or experimenter,

tn Canada — H. Roy Gray, Ltd.
46 Danforth Road, Toronto, Canada

Aoborary S tandioads (1
MEASUREMENTS CORPORATION

BOONTON e  NEW JERSEY

For further data on advertised products use page 65.
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N
E F L 0 PARTS OR MATERIALS

FOR UHF APPLICATION?

FOR MINIATURE AND
SUB-MINIATURE COMPONENTS?

YOU CAN GET JUST
WHAT YOU WANT

DuPont
trademark

“TEFLON

Dielectric Strength: 480 v/mil.

Dielectric Cohstcnt (60 to 108 cycles): 2.0
Power Factor (60 to 108 cycles): <0.0005
Volume Resistivity: 10!® ohm-cm

Surface Resistivity: 3.6x10% megohms
Surface Arc-Resistance: does not track
Temperature Range: —450° to +500°F.
Chemical Resistance: completely inert
Moisture Absorption: zero

FOR: insulators of all types, sleeves
or inserts, capacitor seals, feed
through insulators, bushings, slot
liners, coaxial spacers, laver insu-
lation or any other parts or forms
subject to high charge, extended
frequency range, mechanical and

thermal shock, extreme tempera-
tures and climatic conditions.

You can order in any quantity and
be sure of true Teflon performance,
because *“John Crane” gives you
these plus factors: complete uni-
formity throughout, high density
control, freedom from flaws and rig-
id adherence to your specifications.

“John Crane’s” complete fabrica-
tion facilities assure you prompt
delivery on exactly what you want.
If you have an entirely new require-
ment, no standard design or proce-
dure—*‘John Crane’s” laboratory
facilities, know how, research and
engineering experience go to work
on your particular need.

Now is a good time to put “John
Crane” to test. Contact Crane
Packing Company teday.

Crane Packing
Company Ltd.,
627 Parkdale
Avenue, North,
Hamilton, Ont.

G
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INDUSTRIAL PROGRESS

OFFICES IN ALL PRINCIPAL CITIES

NEW PRODUCTS

(Continued from page 67)

® Accessory Pulse Instruments
Item 1032

These instruments measure delay line
lengths, rise times, and minute repeated
time intervals from a few millimicroseconds
to tens of microseconds. These two new
instruments, namely the 134-100 Marker
Generator and the B4.200 Oscillator when
used with our B-2A Pulse Generator and
the required Power Supply, provides accu-
rate scope markers and pulse delays by
means of which time intervals can be
measured to + 1/500 microseconds.

/
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The B4-100 Marker Generator provides
.1 us. and 1 u.s. marker signals of either
positive or negative polarity. Marker accu-
racy is .01 per cent. These signals are de
signed for use as intensity markers on a
scope.

The B4-200 Oscillator consists of a free
running blocking oscillator which is phase
locked to the 1 w.s. marker pulses. The
repetition rate can be varied from 1 k.c.
to 10 k.c.

These units, in eonjunction with a Ruther-
ford BB-2A Pulse Generator and a good syn-
chroscope, provide a system to measure
delay line lengths to +~ 2 millimicroseconds.
Literature is available.

® New Catalog Describes

1373 Items

Item 1033

The publication of a catalog of electronic
wire which contains complete descriptions,
specifications and illustrations of the pub-
lishers IN-STOCK line of 1373 items, claimed
to be the largest and most complete in the
electronics industry is now available on
request.

items, full
Government and MIL spee data, and special

The catalog lists 487 new
engineering cross-reference charts for
extra-easy determination of individual wire
needs.

Handsomely printed in 3 colors, the
catalog is divided into 4 sections for easy,
speedier use.

For further data on advertised products use page 65.



® Field Engineers Data Sheets

Item 1034

A San Bruno, California manufacturer of
electron-power tubes, has published a data
sheet on the new Eimac 4X250F radial-
beam power tetrode. The 4X250F is the 26.5
volt version of the recently announced
Eimac 4X250B. It is unilaterally inter-
changeable with the 4X150D in most appli-
cations, Intended for use with 26 volt
electrical systems as required in airborne
and some vehiclular operations, the 4X250F
offers the advantages of easier cooling and
longer life.

Also available is the new Eimac Field
Engineers sheet, containing listings and a
map showing the locations of Eimac Field
Representatives throughout the United
States and in Canada.

® New Amplifiers Operate

To 12.4 KMC

Item 1035

From 4 to 12.4 KMC. new Model 492A and
494A Travelling-Wave Tube Amplifiers give
broad band amplification, choice of ampli-
tude, pulse, phase or frequency modulation,
constant 25 to 30 db gain, and constant
output. Instruments are compact, simple
to operate, bringing convenience of low
frequency measurements to the microwave
region. Model 492A covers 4 to 8 KMC
with 30 db gain, 10 mw output and 15 milli-
microsecond rise time. Model 494A covers 7
to 12.4 KMC with 25 db gain, 5 mw output.
15 millimicrosecond rise time. Both ampli-
fiers can be used for wide dynamic range

antenna tests and SWR measurements,
generation of stable power level, elimina-
tion of klystron starting delay and jitter,
calibration of attenuators over a wide
range, calibration of CW Doppler radar
systems, FM’ing high stability SHF sources,
amplifying wide bandwidth signals con-
taining complicated modulation and many
routine laboratory measurements.

® Data On Line Impedance

Stabilization Networks

Item 1036

A two-page catalog sheet describing
Filtron’s Series FSR-700 line impedance
networks for 50-100-200-500 ampere circuits
is available from the company. The new
units are useful in connection with the
measurement of radio-frequency interfer-
ence in accordance with Air Force Specifica-
tion MIL-I-6181B and Navy Specification
MIL-I-16910A.

Data supplied includes: Maximum voltage
ratings available, complete ratings for all
units in the line, termination and connector
types, dimensions and part numbers. Each
rating is furnished in two designations,
one for each of the above specifications,
and are not interchangeable due to specified
electrical characteristics.

The networks are illustrated by means
of line drawings and photograph.

ELECTRONICS & COMMUNICATIONS, MARCH,

® New R-C Oscillator
Item 1037

Two new feaiures are made available on
the General Radio Type 1210-B Unit R-C
Oseillator. Square-wave output is provided
over the entire frequency range from 20
cyerles to 500 kilocycles in addition to two
sine-wave outputs. The square-wave output
it 0 to 30 volts peak to-peak with about
14-microsecond rise time. Output impedance
is 2500 ohms. A sine-wave output of 0 to 7
volts is available from a 50-ohm output
impedance with no-load distortion less than
1 per cent from 200 cycles to 200 kilocycles,
A maximum of 45 volts is available from a
12,500-ohm putput.

Automatic recording of frequency charac-
teristics is made possible by means of the
second new feature, The gear-drive preci-
sion dial is arranged so that it is easily
driven automatically by a Type 908-P Syn-
chronous Dial Drive. This motor drive can
sweep any portion of each of the five decade
frequency ranges. Several simple methods
of synchronizing the sweeping with pen
recorders can be used to give permanent
records of frequency response. With a
cathode-ray oscillograph the frequency
characteristics of a network can be dis-
played when a Type 1210-P Detector and
Discriminator is used with the oscillator to
provide a horizontal-ceflection voltage pro-
portional t» frequency.

The frequency calibration accuracy of the
Type 1216-B Unit R.C Oscillator is * 3
per cent. The output control is logarithmic
and is calibrated from 0 to 50 decibels.

® Vibration Mount For

Electronic Equipment
Item 1038

A new all-metal vibration mount for
airborne elecironic equipment has success-
fully met all requirements of MIL-C-172-B,
its manufacturer reports.

Known as the Finnflex all-metal mount,
fts basic design consists of two load carry-
ing convex Bellvilletype springs in con-
junction with a circular coil spring for
dampening and wire mesh pads for snub-
bing. Its resonant frequency is below 10
c.p.s. with a magnification factor of less
than 115 at resonance with no double reso-
nant peaks.

In order 10 meet the requirements of
MIL-C-172-B, the mount was subjected to
repeated 15G shock loading, tested for
transmissibility within MIL limits, then
subjected to repeated 30G shock loading
and again tested for transmissibility.

The manufacturer who makes the mount
in all standard military sizes and with
either short or long studs, found it neces-
sary to make over 400 experimental de
signs in order to perfect the current design
ot the Finnflex mount.

{Turn to page 70)
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Il.! the New 700 series

Indispensable for design and experi-
mental work on audio filters,
equalizers and tuned circuits at fre-
quencies between 150 to 20,000
cycles.

Four units are available in ranges
from 10 x .001 Henry to 10 x 1.0
Henry. When all four units are con-
necting in series, 11,110 steps from
,001 Henry to 11.11 Henries are
obtained.

Four HYCOR type EM-1 toroid coils
are used as elements in each unit.
The 10 steps are obtained by series
1 switching.”Q" factor remains essen
tialty constant over all ranges.

The Decade-Units have excellent
stability in respect to current and
temperature changes and reason-
able amounts of D.C. may be run
through the units with smalt effect
on inductance.

Dimensions of all types: 514" L
i =x 3" W.x 2" H

Net Price: $29.90
f.0.b. North Hollywood, Calif.

- |
Representatives

in Principal Cities
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Internotional Resistonce Compony
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Cannon quality
in missile
launching connectors

means safety

GMA-Solenoid
or Manual Release. -
4" to 140 Contacts.
Caaxials Available.

GMJ-Skid Away
Release. 18 Size
14 Contacts.

GMD-Skid Away
Rezlease. 22 or 50
S.ze 14 Contacts.

Performance of missile
launching connectors
cannot be “hit or miss."”
it must be right! That's
where Cannon's reputation
for quality and design
experience can help you
with the most comp
and most reliable line
available

Write TODAY for
GM1 Bulleti

CGANNON ELECTRIC CANADA LTD.,
160- Bartley Dri
Torsato 16, Ontal

NEW PRODUCTS

(Continued from page 69)

® Thin Wall Teflon
Tubing Insulation

Item 1039

This tubing serves as an insulating sleeve
around two stainless steel studs. These
studs hold together multi-deck switches,
and run fairly close to some of the switch
terminals.

Insulating the studs with this Teflon
tubing, prevents accidental grounding of
the terminals when soldering connections
to the switch.

Teflon was the only material tried that
had adequate resistance to the heat from
soldering irons. Unlike many forms of elec-
trical insulation, Polypenco Teflon tubing
does not melt, burn or decompose while
soldering a joint next to it.

The tubing has a wall thickness of only
.014” and a nominal inside diameter of .075".
This thin wall permits a clean cutoff and
simplifies assembly of the switch.

The Teflon spaghetti tubing is reported
to maintain a high dielectric strength
at elevated temperatures, dropping only
slightly at 400°F. Its dielectric strength
ranges from 900 to 1000 volts per mil
upwards, based on a normal safety factor.

Tests have shown the material to be form
stable at temperatures up to 525°F. (275°C).
Teflon tubing meets Class H, AIEE stan-
dards for maximum hot spot insulating
temperatures.

Polypenco Teflon tubing, a solid extruded
type of insulating material, is not subject
to the disadvantages of a woven or impreg-
nated type of sleeving. It maintains full
electrical insulating characteristics even
when flexed or bent during assembly and
installation.

In addition to high thermal stability, the
tubing also has high surface resistivity,
dropping to only 1013 ohms at 100 per cent
relative humidity. This combination makes
it possible to miniaturize an electrical
assembly without fear of dielectric failure.

® Miniature Transformer

Item 1040

A new “Miniformer” miniature transfor-
mer, substantially reduced in size and
weight but of superior efficiency, has re-
cently been introduced. Designed primarily
to meet the smaller space requirements
of hearing aid components, the new “Mini-
former” has additional applications where
space and weight factors are of prime im-
portance such as: computors, pocket radios,
F-M transceivers, telephone recorders, air
borne equipment, etc. This smaller, lighter
unit measures only 13” x ” x 34” and
weighs but .004 1bs. (242 per 1b.). The
Gramer-Halldorson 100W72 interstage trans-
former, has a match impedance of: primary,
20,000 ohms; secondary, 1,000 ohms; d.c.
resistance: primary, 1030 ohms; secondary,
167 ohms. Power rating for primary inputs
from 1 volt to 7 volts: 2.5 milliwatts. Other
impedance matches are also available.
Leads are color-coded, high temperature
plastic insulated.

® Vacuum Tube Voltmeter

Item 1041

A new Vacuum Tube Voltmeter suitable
for the measurement of low and high
voltages at audio, video, ultrasonic and low
radio frequencies. The circuit is essentially
a high gain, three stage video amplifier,
with heavy negative feedback, operating
a diode voltmeter. A cathode follower is
used before the amplifier up to the 10 volt
range, so that the multiplier may operate
at the Iow impedance level of the cathode
circuit. Above 10 volts a frequency com-
pensated divider direct on the input is
employed. The large amount of negative
feedback on the amplifier together with
the stabilized H.T. supply makes the instru-
ment virtually independent of supply
voltage variations and ageing tubes, and
eliminates the zero setting. The diode
rectifier operates at a high level so that
the scale shape is practically linear. The
calibration is in R.M.S. values for a sine
wave input, the indications being propor-
tional to the average half-wave value.
There are nine voltage ranges, from 0.03
volt F.S.D. to 300 volts F.S.D. In addition,
an auxiliary decibel scale is provided which
gives a range from -42 to 52 db. with
reference to 1 mW. into 600 ohms. The
circuit is arranged to limit on large inputs,
so that the meter will not be damaged by
occasional overloads of several hundred
times normal. Up to 750 volts D.C. may
be superimposed on the input signals up
to 10 volts, and up to 500 volts D.C. on
higher ranges. Up to 100 Ke¢/s., the input
impedance is approximately equivalent to
a resistance of 1 Megohm in parallel with
a capacitance of 30 micromicrofarads on
ranges up to 10 volts, and about 18 micro-
microfarads on the 30 volts and higher
ranges.

® New High Sensitivity
Silicon Diode

Item 1042
A new silicon diode — the 1IN23D — that
can lower the overall system noise down
to 7.5 db in a system with well-designed
plumbing. It is designed for X-band mixer
use in superheterodyne receivers where

low overall noise and minimum conversions
loss are required. These characteristics
enable the systems engineer to design for
both maximum receiver sensitivity and
maximum output signal to noise ratio. With
proper mounting and circuitry these diodes
may also serve as low level detectors and
measuring devices in the X-band region.
Both normal and reversed polarity are
available.

For further information on New
Products, use coupon on page 65.

For further data on advertised products use page 65.



Eloctronic Compatons
o yous 4

Now, any business, large or small, can put electronic
computers to work to cut costs and increase efficiency.
CD.C. is proud to announce Canada’s first Data
Processing Centre established by private enterprise. S S ,
Located at the Company’s Head Office in Ottawa, this e ‘rr'_Q’}U' .{“ b Y
centre is available to serve government and industry in ‘ dm' L\t

SIMULATION

any part of Canada. | ﬁ@]

USE OUR SERVICE . .. oy <=~ ”r_-i ! L‘ ;

. If you are planning to obhtain your own computing
facilities, you can have C.D.C. test your procedures and " g
solve specimen problems using this centre. ! . INDUSTRIAL

. If you have your own computing facilities, you can AUTOMATION
transfer your peak loads or overloads to C.D.C.

. If you cannot justify having your own computing
facilities, you can make use of those at this centre.

... I you are confronted with an unusually difficult research
problem, you may find you have neither the necessary
staff nor sufficient facilities — in such a situation, the
C.D.C. Computing Centre will be found invaluable.

. If you have continually recurring computing or data
processing problems, you can arrange to lease
communication facilities linking your office directly
with the C.D.C. Centre.

Highly qualified and experienced applied mathematicians
and engineers, backed by the latest computer facilities,
both digital and analog, are at your service for problem
formulation and analysis, programming, computation,
data reduction, application of data processing equipment
to business procedures, practical instruction in computer
operation and programming.

eealone
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COMPUTING DEVICES OF CANADA LIMITED
P.O. BOX 308 * OTTAWA o CANADA
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Conveyor Control

WIDE metal conveyor belt moves

small citrus concentrate cans
through a freezing tunnel for quick
freezing. As the cans pass through
the tunnel, a freezing draft is forced
downward in large volumes to “quick
freeze” the citrus concentrate within
the cans. The conveyor is normally
packed solidly with cans, and should
large spaces appear between the cans,
the down-draft of air is forced through
the conveyor itself and passes by the
cans too quickly. This results in poor

or insufficient freezing of the citrus
concentrate. A reliable, accurate con-
trol was required to stop the conveyor
if a sizable gap appeared, and to signal
the operator to refill the open gap with
more cans.

This was accomplished by a com-
bination of photoelectric controls and
electronic timers. The photoelectric
control beam shines horizontally across
the conveyor. The timer is wired for
delayed action operation and is started
by the photoelectric control.

A push button is used to start the

In Quick Freezing

conveyor and bypass the timer relay
until the conveyor moves the cans
into the photoelectric control beam.
The operator releases the push but-
ton and the conveyor continues to
move the cans as long as the control
beam is interrupted. If a gap appears,
the photoclectric control beam is
established across the conveyor. The
photoelectric relay drops out and
starts the timing cycle of the elec-
tronic timer. If the gap length exceeds
the pre-set delay interval on the elec-

TO CONVEYOR
DRIVE. MOTOR

tronic timer, the timer relay drops
out, shuts off the conveyor and rings
an alarm. The conveyor starts, the
alarm stops and the timer resets —
all automatically — when the gap is
filled with cans and the light beam is
again broken.

If the gap length is shorter than the
timed interval, cans coming along the
conveyor break the heam and the pho-
toelectric relay closes before the
timing interval ends. This resets the
timer, and allows uninterrupted con-
veyor movement.

Wire Stripper And

HE clectronics and communica-

tions industries which are users
of large quantities of insulated wire
leads with terminals attached will be
interested in a new automatic ma-
chine designed for measuring, cutting
and stripping one or both ends of in-
sulated wire. This new equipment also
combines automatic terminal attach-
ing to one end of the wire lead and
manufacturers claim that practically
any kind of terminal in strip form
can be used.

If desired, an additional attachment
may be had for marking finished wire
leads with identification codes consist-
ing of numbers and letters. This ma-
chine will then mark the wire, mea-
sure, cut, strip and attach a terminal
to one end — all in one automatic ope-
ration — and at a rate of up to 3000

Terminal Attacher

finished pieces per hour.

The TA-20-S which the machine
is called, will handle solid or stranded
wire from 3 inches up to 250 inches
in length. The machine is equipped
with automatic prefeeder, insuring
even lengths of the wire leads. A wire
reel holder is mounted on the all-
steel stand, which is part of the
machine.

Prefabricated terminals in strip
form are fed to the die unit which is
actuated by a switch being tripped
by the feeding clamp assembly. The
die unit is easily exchangeable so that
the machine can handle different types
of terminals.

The equipment is simple to set up
and adjust and unskilled labor can be
trained to operate the machine in a
short time.

MAKE YOUR CHOICE
FEDERAL

MAGNET WIRES

BONOEL sizes = 2110 32

SOLDERESE - sizes =17 to 36

==y
ENAMELLEO MAGNET WIRE (round)— = § to 40 AWG

e e R et

BARE COPPER (round) sizes =2 to 40 AWG

BARE COPPER {square) sizes - minimum width 050
maximum width 500

R

BARE COPPER (rectangular) sizes — minimum thickness 050
mazimum width 500

FORMEL (square)-sizes - minimum width 050
maximum width 500

——————— T
FORMEL (round) sizes =810 36 AWG

o — |

FORMEL /rectangular) sizes — minimum thickness .050
maximym widih 500

FORMEL (cotton covered)

s MR

FORMEL (double cotton)

FORMEL (1 paper -1 cotton)

- ‘
ARvANEEN |
< e v e e S

FORMEL (3 papers)

1 T B S

QUINTERRA DACRON

Paper and Cotton Insulated Magnet Wires are available: in
ROUNO and RECTANGULAR in BARE, ENAMELLED or FORMEL.




COIL WINDING
Sfor Defence equipment
at Hammond Manufucturing.

and again
| “"\ the choice is
/ FEDERAL
Magnet wire

Hammond's selection of Federal Enamelled Magnet Wire for coil windings in

inrportant Defence equipment was made for four main reasons:

e |t has more than adequate strength to withstand the required winding tensions.

o The enamel has exceptionally good aging characteristics.

e The insulation has a very high voltage breakdown factor.

e The close diameter wolerances ensure uniform coil dimensions.

Federal Magnet Wires are available in a wide range of types. sizes and shapes —

with a variety of insulations and protective coverings. They are supplied on

standard sized reels or on reels to meet your special requirements.  Federal

Magnet Wire is also available in the new PayoiTpak Container—holds 600 Ibs. of

continuous magnet wire—cequivalent of 8 reels.

Federal are specialists in the field of Magnet Wires—for winding and rewinding

of all types of electrical equipmient. Rigorous control at every stage of manufac-

ture is your assurance of consistently high quality. Federal engineering and pro-

duction specialists are always ready to help you with any magnet wire problem.
5504

FEDERAL Wire and Cable Company Limited

Head Office and Factory: GUELPH, ONTARIO
Sales Offices and Warehouse Stocks: St. John's, Nfld., Truro, Montreal, Winnipeg,
Regina, Saskatoon, Calgary, Edmonton; Vancouver.
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STROBOFLASH
TYPE 1200
Measures high-speed
operations, observes fast-
moving objects in apparent
slow-motion, checks small
rotating assemblies for
acceleration
4 and smooth

v
( ,\’:4 operation.

SOUND LEVEL METER TYPE 1400D

Measuring the rise in noise-intensity
set up by a helicopter descending
at London’s South Bank.

= Direct-reading-
range: 250-

gO‘l‘ a problem in measurement 7

use Dawe Electronic Instruments
for fast, accurate answers!

With today’s fast-paced production and
high engineering standards, there are many
difficult, and often, entirely new problems
in measurement. In certain fields such as
the aircraft industry, these problems
crop up every day. Dawe electronic measuring
instruments can provide the answers—
quickly and accurately. Although these
precision-made British-built instruments
are simple to operate, they eliminate guesswork
from all measurements used in checking,
testing and experimentation.

If your business requires fast, accurate
- measurement of noise, vibration,
thickness, balance, or speed—call
VACUUM Dawe Instruments for technical information
TUBE and advice without obligation. Ask for their
VOLTMETER TYPE 613 free booklet ' Dawe Instruments in Industry’.,

Easily modified for
use with seismic pick-up

for direct-reading
i, (12| DAWE INSTRUMENTS LIMITED
peak-to-peak displacement
component of vibration
from a few micro-inches : i .
up to 1/10th of an inch. Canadian Division — 1654 Bank Street, Ottawa, Ontario
5505

For further data on advertised products use page 65.



A SENSIBLE APPROACH TO
YOUR CONSIDERATION
OF MICROWAVE

B \\\'w\‘ 5 /
c%!/oﬁ OBLIGATION
&

More and more companies are turning to microwave for
reliable and economical multi-purpose communication and
control of widespread facilities. Would a microwave
installation increase the efficiency of your operations?
You can get the answer to this question by calling for

the services of Collins Application Engineering
Department. Qur engineers will carefully evaluate your
need for microwave without charge or obligation.

If they find that the nature of your operations

is such that microwave is not economically feasible,
they'll tell you so. If, as in most cases. you can profit
from a microwave installation, they will prepare

a recommendation tailored to your requirement . . .
again without charge or obligation.

A word about Collins ond microwave

Wherever the need for dependability in communication
is critical. Collins Equipment is the world standard
of excellence. You can have this same assurance

of dependable operation in your microwave

facilities by turning to Collins for the planning

and engineering of your installation.

Take this sensible approach to the consideration of microwave.
Let Collins first evaluate™your need, then draw up
g proposal for you to study:

For further data on advertised products use page 65.



Bomac Laboratories. Inc.

BEVERLY, MASSACHUSETTS

For complete
specifications,
write (on your

company letterhead)
to Dept. E-3

Offices in major cities: — Chicago e Kansas City e Los Angeles e Dallas e Dayton e Washington e Seattle e San Francisco e Toronto

Export; — Mavurice, I. Parisier, 1860 Broadway, N.Y.C.

R. O. R. ASSOCIATES LTD., 290 Lawrence Ave. West, Toronto 12, Canada

Tel. RUssell 1-9391




