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Why has Canadian Marconi
the widest range?

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

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

ELECTRONIC TUBE AND COMPONENTS DIVISION

canapiaN Marconi company

830 BAYVIEW AVENUE, TORONTO, ONTARIO

Branches: Yancouver + Winnipeg - Montreal - Ottawa - Halifax - St. John's, NAd.
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powers tomorrow’s “sky stations’

Sky stations come nearer to reality with Raytheon's
new high frequency, high power “Amplitron™* tubes.
These newly developed microwave tubes make possible
the transmission of huge quantities of power through
the atmosphere. The “power beam" could supply the
“weightless fuel” to drive a helicopter type observation
station’s rotary wings . . . keep it hovering miles in the
sky at a fixed point above the earth’s surface. This
great Raytheon development can be used for military
and commercial applications such as missile detection,
radio and TV transmission, communications,
navigation, weather forecasting and many others.

While the sky station system is revolutionary in
concept, all of the basic principles and techniques have
been proven in other applications and the entire system
has been checked for feasibility by aeronautical
engineers and propulsion experts. The “Amplitron’'*
tube makes a giant step in the development of this plan.

*Raytheon trademark

RAYTHEON’S NEW “AMPLITRON"* TUBE...a compact, highty
efficient, microwave tube, capable of handling high peak and
average powers.

For further details on the “Amplitron™* tube and other products write to:

RAYTHEON CANADA LIMITED

61 Laurel Street East, Waterloo, Ontario - Phone SHerwood 5-6831

* Everything in industrial electronics— microwave communications equipment, voltage stabilizers,
transistors, diodes, rectifiers, microwave and power tubes, special purpose tubes, high
quality control knobs, telephone power supplies, marine radar and other marine electronic
products for commercial and pleasure boat requirements.

We cordially invite you to visit our booth # 367 at the L.R.E. Show.
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IN
MINIATURE RELAYS...

MARSLAND

has made a good
name

...and that name is“FILTORS”

Hermetically Sealed Sub and Micro-Miniature Relays

DESIGN and CONSTRUCTION

“Filtors” Sub-Miniature and Micro-Miniature Relays meet or exceed all
the requirements of MIL.R 5757C. Lightweight and rugged, they are
hermetically sealed and uniquely designed to provide immunity to the
forces of shock, vibration, acceleration, as well as high tolerance to extreme
environmental conditions of pressure and temperature.

COMPLETE RANGE

“Filtors” Sub-Miniature and Micro-Miniature (Hermetically Sealed)
Relays are available for both AC and DC operations. Non-standard ter-
minal arrangements can be designed to meet special requirements.

ENVIRONMENTALLY TESTED
IN MANUFACTURE

“Filtors” designs lend themselves to exact-
ing standards of inspection. At Marsland
Engineering the Filtors Relay Division is
air-filtered, temperature controlled and
surgically clean. Fine materials and the
quality controls employed by Marsland
result in Relays built to the most reliable
standards available anywhere.

Manufactured and sold in Canada by “FILTORS” Relay Division of

|

The “Powrmite’ crystal case perform-
unce package for all micro-miniature
relay switching requirements. Available
tor plug-in or fxed—wire mounting.

These general purpase relays are applic-
able to instrurnent, geophysical, aircraft
controls and circuits where high relia-
bility, multiple switching is required.
In 2, 4 and 6 poie double thruw contact
arrangements with many standard
mountings.

MARSLAND ENGINEERING LIMITED

KITCHENER, ONTARIO

M.2.59



Specify “ARN OLD”

for your MAGNETIC CORE requirements

Top to bottom: Tape wound cores, Silectron C, E and O cores, and bobbin cores.

SILECTRON C-CORES, E-CORES and TORC!DS Arnold C

and E cores are made from precision-rolled Silectron strip in -

1, 2, 4 and 12 mil thicknesses.

They are supplied in a wide variety of shapes, and in sizes
from a fraction of an ounce to several hundred pounds. In
addition to standard transformer applications, they may also
be supplied for special applications such as saturable reactors,
instrument transformers and pulse transformers.

Over 1,000 stock cores are listed in the Arnold Silectron
catalog. A wide selection of preferred sizes are carried in stock
for immediate shipment. For complete data om C and E cores
and Silectron toroids, write for Bulletin SC-107A.

TAPE WOUND CORES of High Permeabllity Materials
Arnold tape wound cores are available made of Deltamax,
4-79 Mo-Permalloy, Supermalloy, Mumetal, 4750 Electrical
Metal, Silectron, or the new rectangular-loop material, Super-
mendur. All except Supermendur cores are available in stand-
ard tape thicknesses of 1, 2 and 4 mils; also in special ta
thicknesses of }¢ mil, 12 mil or other, as required or feasible.
Supermendur is presently available in 4 mil cores.

Toroidal cores are made in 30 standard sizes with protective
nylon or aluminum cases. Special sizes of toroidal cores are
produced to individual requirements. Write for Bulletin TC-
101A. (TC-113A for Supermendur Cores.) ’

BOBBIN CORES Arnold bobbin cores are available in a wide
range of sizes, tape thicknesses, widths and number of wraps
to suit the ultimate use of the core in electronic computer
assemblies. Magnetic materials usually employed are Delta-
max and Square Permalloy in standard thicknesses of 1, 34,
¥ and % mil. Bobbins are supplied in ceramic or stainless
steel. Write for Bulletin TC-108A.

o

Top ta bottom: Mo-Permalloy powder cares, iron powder cores, and Sendust cores.

MO-PERMALLOY POWDER CORES Available in a wide
range of sizes, from .260”’ OD to 5.218”” OD. They are given
various types of enamel and varnish finishes, some of which
permit winding with heavy Formex insulated wire without
supplementary insulation over the core.

hese powder cores are supplied in four standard perme-
abilities: 125, 60, 26 and 14 Mu. They provide constant per-
meability over a wide range of flux density, and in many
cases may be farnished stabilized to provide essentially con-
stant permeability over a specific temperature range. Large
warehouse stocks of preferred sizes are carried for immediate
shipment. Write for Bulletin PC-104C.

IRON POWDER CORES A wide seleetion of cores is available,
from simple cylinders to ial cores of complicated design.
The line includes all standard types of threaded cores, cup,
sleeve, slug and cylindrical insert cores: for use in antenna
and RF coils, oacil{ator coils, IF coils, perm tuning, FM coils,
television coils, noise filter coils, induction heating and bom-
barder coils, and other low frequency applications. Preferred
sizes are carried in warehouse stock for quick shipment. A
standard series of iron powder toroids is also manufactured,
conforming to the standard sizes proposed by the Metal
Powder Industries. Write for Bulletin PC-109.

SENDUST POWDER CORE3S Available in a wide selection of
sizes, ranging from .800"” OD to 3.346"” OD, and in perme-
abilities of 10, 13, 25, 30, 50 and 80, although not all sizes are
available in all permeabilities. They possess magnetic prop-
erties generally superior to iron powder cores, but inferior to
Mo-Permalloy powder cores in the audio and carrier frequency
range. Write for Bulletin SDC-110.

.-.......-.CPERMANENT MAGNET MATERIALS )

ALNICO—Arnold produces permanent magnets in all types of
Alnico, from castings up to 80 lbs. or more, down to sintered
parts weighing less than a gram; also magnet assemblies to
meet your designs. Many sizes and types of Alnico magnets
carried in stock for immediate delivery.

ARNOX—Arnox III is a molded-type magnet having high ¢oer-
cive force and moderately low energy product. Available to
close tolerances in size. Arnox V i8 a cerammc permanent
magnet material, highly oriented, having many times the
energy product of Arnox 111, also higher resistance to demag-
netization than Arnox I1I possesses.

VICALLOY—A carbon free vanadium-cobalt-iron permanent

ELECTRONICS AND COMMUNICATIONS, December, 1959

magnet alloy, adaptable to varied uses because available in
het and cold rolled forms, castings and forgings and readily
machinable.

7807 D

SARNOLD

THE ARNOLD ENGINEERING COMPANY, Main Office: MARENGO, ILL.
CANADIAM REPRESENTATIVE: Boyly Engineering Limited
First Street, Ajox, Ontorio . . . Phona: EMpire 2-3741 (Toranto Exch.)




Ergineer A. M. Darbie installs a Tung-Sol/Chatham 6336A twin power triode in a Harrison Labs 28
requlator, part of a 2008 high current power supply. Superlor power handiing ability of the 6336A
lets Harrison Labs offer the regulator with a 5-tube complement in addition to a 7-tube model.

Harrison Labs [@am) gains flexibility
with Tung-Sol /Chatham 6336A!

Harrison Laboratories, quality manufac-
wurer of Berkeley Heights, N. J., offers
designers its 2B regulator with a 5§ or
7-tube compiement. Superior power han-
dling ability of Tung-Sol/Chatham’s
6336A twin power triode makes pessible
the 5-tube version that features opera-
tion over a wider line voltage variation
without change of transformer taps

Over more than a year, Tung-Sol/
Chatham’s 6336A has performed with
exeeptional reliability. Users of Harrison
Labs 2B regulator especially appreciate
the reduced downtime and maintenance

stemming from 6336A’s long life and
clectrical stability. In all, Harrison Labs
evaluates the Tung-Sol/Chatham 6336A
a wise design choice.

Harrison Labs adds another name to
the growing list of manufacturers bene-
fitting from the reliable efficiency of
Tung-Sol tubes and semiconductors. So
can you. Tung-Sol makes a quality unit
for virtually every industrial and military
need. Our applications engineers will
gladly assess your circuitry and help
discover how you can profit by specify-
ing Tung-Sol. In Canada: Abbey
Electronics, Downsview, Ont.

& TUNG-SOL
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swﬁg ices
NALS AND SPLICES
ﬂﬁwm& size range 22-2/0 AWG
. %np illivolt-drop specifications
st nylon pre-insulation
o shock and corrosion resistant

g_\’\, . m w-b_y wire size 18

IS VITAL D)

7 V .. .AMP's product is moré&than fine
circuit terminals . . . re than
> remarkablyY, precise cofnpression-

{ crimp tooligg ... more than an error
— free, fastrmethod of attachment.

‘ oduct is finished crimp-
type‘terminationg on your circuitry
wires . . . by the Hundreds or mil-
, / lions . . . of the highest rellablllty\
( . . . performing unden _gruellin
conditions . . . from basic termmaé
to complete patchcord systen}s;/

200 CONTACT CABLE CONNECTORS

extremely reliable disconnect fer ground

elactronic and instrumentation application
conrector can be electrically disengaged S%
without mechanical separation i -
five indexed positions to permit strain-free

cable exit.

identical inserts and contacts

ini both halves

pclarized to prevent improper coupling—

has numbered cavifies to assure 2:oper

cizcuit identifization

-~ COMPEETE INFORMATION ON THESE FOUR PRODUCT LINES IS AVAILABLE ON REQUEST.

Aircraft-Marine Products of Canada, Ltd.

194 Wilson Avenue, Toronto 12, Ontario
A wholly owned subsidiary of AMP INCORPORATED, Harrisburg, Pa. Other wholly owned subsidiaries in: Australia « England « France  Holland - Japan
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E=p-C0MPLETE PANEL METER

Quality. . .

First to last
BAR-RING TYPE MOVEMENTS {Exclusively Triplett)

® Self Shielded
® Not affected by magnetic panels or substantiolly
by stray mognetic fields.

® More Torque

® Lower Terminol Resistance
ALNICO MAGNIT I3 MOUNTID
® Foster Response INSIOE SOFT IRON RING;
FULLY  SELF-SMIELDED.
® Exceedingly Rugged and Accurate
. DIf CAST ONEL-PIECE FRAME
o All Case Sizes PROVIDES PERFECY ALIGNMENT
FOR JOP AND BOTIOM
SEARINGS. MOLDS IRON CORE
IN EXACT ALIGNMINT.

Fi M. \{]
Rectangulor Flush Mounting (2%") Rectangular Flush Mounting (4%") Rec'cngt:lol‘" yshiflovnting Rectangulor Flush Maunting (67)

Model DC 227-T, AC 237-S, RF 247-T Model: DC 420-PL, AC 430-PL, Model: DC 227.PL, AC 237-PL, Model: DC 626, AC 636, RF 646
RF 440-PL RF 247-PL

20 30 R Yoo 30
L : : b.C.
3 4 4' PERES
MICROAMPERE S o v, ' d MICROAMPE

For complete details see your Electronic Parts Distributor, or write

LEN FINKLER, 1794 Avenue Road, Toronto 12, Ont.

C. M. ROBINSON COMPANY, 150 Erin St., Winnipeg;
325 10th Avenvue, Calgary, 550 Beatty St., Vancouver.




LINE FULLY MEETS YOUR NEEDS

The name TRIPLETT has been on instruments of
our manufacture for more than 55 years, and is
regarded as a symbol of customer satisfaction to
industrials and distributors in all parts of the
world. Our instruments can be built to customer

LA
MICROANPERES

T

Tilting Case Portable
Model: 325 (DC), 335 (AC)

b.C
MILLIAMPERES

AT T

oc
MILLIAMPERES

TRIPLETT ELECTRICAL

Quality. . .
First to last

specifications or provided from our large stocks of
standard ranges in hundreds of sizes and types.
We also carry in stock many semi-finished move-
ments which can be converted readily to special
customer needs.

et U § L WY e PRI i e £8 BUPTTOn G

wgg,,
\\\\\\ PR / "y,

MILLIAMPERES

Modal 420-U Unimeter 4%" Model 234 Unimeter Stand

with mirror scale 3

INSTRUMENT COMPANY
BLUFFTON, OHIO




)
VIBRATION RESISTANT
MOISTURE RESISTANT 4

Completely interchangeable

L

e e e . o ——————

\'

w-'

New miniature connectors
for avionic equipment
meet MIL-C-26482 (4sG)

Actual size
photo shows
three pin
bayonet
coupling type
Oouble stub
type avalable
Both types
completely
interchangeable
with other mini.
ature connectors

22 7 ' ,

BANTAM

ENVIRONMENTALLY-SEALED ELECTRICAL CONNECTORS

Electrically, mechanically, BANTAM connectors

are designed for dependable performance

despite environmental extremes. Copper alloy

closed entry contacts, heavily gold-plated...
moisture-proof resilient inserts...cadmium-plated
shells of high-tensile strength aluminum. ..

heavy spring tension for perfect interface sealing.
Also available are potting boot and cable clamp types.

_ ' MANUFACTURED
IN CANADA
/ >

- CANADA LTD. HEAD OFFICE AND PLANT * SCARBOROUGH * ONTARIO

OFFICES IN TORONTO * MONTREAL * HALIFAX * WINNIPEG * REGINA * CALGARY * VANCOUVER

10



BOURNS mmiatrure POTENTIOMETERS

Space saving configuration - - - fine, multi-turn settings - - - stable, self-locking shafts

Panel Mount TRIMPOT*

New family of panel mount
potentiometers providing addi-

TRIMIT*

Low-cost commercial
version of TRIMPOT.

Pioncer of all lead-screw
actuated potentiometers

now in usec. tional mounting style. Has same features.
DOUGLAS RANDALL (CANADA) LTD. maintain a These are available with wirewound or carbon
large stock of Bourns Trimpot® lead screw actuated elements: with insulated stranded leads, solder
potentiometers in their Toronto plant and can give lugs, printed circuit pins, new panel mount style —
good deliveries on both commercial and high check the table below for characteristics and sum-
performance military spec. models. marized specifications of the basic lines.
Maximum
X X End Power Operating Humidity-
Terminals Resistances Settings Rating Temp. Proof Size (inches)
Class Name Model 1) {ohms} (2} (%) (watts) (°C) {Mil. Specs) (5) H. W. L.,
| I TRIMPOT® 204 L,S,P 100 to 100K 0-0.7(3) 0.25 105 No B W 14
Hi-R* TRIMPOT (4) 207 it 100¢) to 100K 0-0.2 2.0 175 No (4) 1 s 14
’ o TWINPOT* 209 i 10) to 20K 00.1(3) 25 105 No (4) VAT
& | TRIMPOT JR.*
| g (sealed) 22€ W,L 100¢ to 20K 0-0.1(3) 1.0 175 Yes .315 17 1
l 2 | TRIMPOT®
o € High-Temp. 224 L,S,P 1000 to 100K 0-0.1(3) 1.0 175 Yes 315 a9 1y
g I £ | Humidity Proof
2 5| * | TRIMPOT®
g €| (sealed) 236 L,S,P 10 to 100K 0-0.1(3) 0.8 135 Yes .36 30 1.34
2
5 g TRIMPOT®
> @ |  High-Temp. 260 LS,P 10 to 100K 0-0.1(3) 1.0 175 No o 4 114
$ 3 TrimR* 201 L 20K to 100K 0-0.7(3) 0.25 105 No W 1%
'5 o¢ |HiR TrimR* (4) 208 L 100K to 200K 0-0.2 20 175 No (4) Ho& 1Y%
= ¥ © !
z | 2% | TrimR*
:3 (sealed) 231 L 20K to 100K 0-0.1(3) 0.8 135 Yes .36 30 1.34
2 - - _ _ e
& TrimR*
High-Temp. 261 L 20K to 100K 0-0.1(3) 1.0 175 No T8 s 1Y%
¢ | .+ | TRIMPOT RESISTON*
0| ¢Co Carbon
g %E (semi-sealed) 215 L,S,P 20K to 1 meg 0-1.0 0.25 125 ‘Yes 4) s A'qA 115
Viag (sealed) 235 L,S,P 20K to 1 meg 0-1.0 0.25 125 Yes .36 30 1.34
| TRIMIT*® 271 L 100 to 10K 0.25 85 No be s 1%
| = Low cost
a § lead screw 273 S 100¢) to 10K — 0.25 85 No T 1% 11
q|o potentiometers
o 3 designed to 27% P 100Q to 10K — 0.25 85 No s 1 11
el give improved
w § performance 272 L 20K to 1 meg — 0.2 85 No s W 14
b3 over single-turn - == 5
s potentiometersin  27% S 20K to 1 meg —_ 0.2 85 No fs W 1Y%
o2 many commercial —— -
vl | applications 276 P 20K to 1 meg — 0.2 85 No s W 1y
.U | E-Z TRIM® 277 P 100 to 10K — 0.5 85 No .32 27 1

Specifications given above ate representative for most resistances. For complete technical information, write for individual

catalog sheets on each model. *Trademark registered U.S. patent office.

(1) S = Solder lugs

L = Stranded insulated leads
P = Printed circvit pins

W = Solid wire

(2) Standard resistance (ohms)
10 200 5K 10

Manufactured and sold in Canada by:—

LR - B Douglas Randall,
50 1K 20K 500K
100 2K 50K 1 meg ——

»Canada-Limited
126 MANVILLE RD.,
SCARBOROUGH, ONTARIO

Licensee of BOURNS LABORATORIES INC.,
RIVERSIDE, CALIFORNIA

in resistance limits shown in chart. Other
resistances available on special order.

(3) or 0 to 0.5, whichever Is greater.

(4) Consult manufacturer for humidity-proof
model.

(5) ANl military models listed are sealed
against sand end dust, are splash-proof.

|
l
|
|
Units are available in these resistances with- l
|
|
l
I
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Unregulated
AC Input

High
Capacitance
Filter

Regulated

DC Output

Semiconductor
Rectifier

Inherently simple design of the Sola Constant Voltage DC Power Supply is shown by this
general schematic diagram. Its basic simplicity of design and its reliable components make

this regulated power supply rugged an

dependable, both electrically and mechanically.

Just three reliable components
make Sola’s regulated dc power supply
simple and rugged

Sola Electric Co. (an outfit where complexity-for-its-
own sake wins no promotions) has combined three
simple, reliable components — a special type of Sola
Constant Voltage Transformer, a semiconductor recti-
fier, and a high-capacitance filter — to make a regulated
dc power supply that is rugged and dependable.

Electrical characteristics of the special CV trans-
former maximize most of the advantages of the semi-
conductor rectifier and the capacitive filter, while vir-
tually eliminating their disadvantages. This particularly
happy combination of components gives output in the
ampere range, regulation within =19 even under =109,
line voltage variation, and ripple less than 19, rms. It
handles variable, pulse, or high-amperage loads without
a second thought . . . it even puts up with dead shorts,

Size? Maintenance? Cost? Sola’s simplicity drive
permits the units to occupy minimum space, to do with-
out movable or expendable parts, and to sell at a
reasonable price.

Simple construction, reliability and compactness are
benefits common to the entire line of regulated dc power
supplies. Sola designs and produces hundreds of ratings
to meet widely varying electrical and mechanical re-
quirements of equipment manufacturers; and also pro-
duces complete power supply systems to specification.
It is set up to handle specific needs in production quan-
tities. Your nearby sales engineer can supply all the facts.

In addition to custom service, Sola currently stocks
six fixed-output models ranging from 24 volts at six amps
to 250 volts at one amp. Six adjustable models are
stocked, too.

For complete data write for Bulletin 32L—CV-235

SOLA ELECTRIC (CANADA) LTD., 24 Canmotor Avenue

e Toronto 18, Ontario ¢ Phone: CLifford 1-1147

In The United States, Sola Electric Co., Chicago 5O, Illinois, A Division of Basic Products Corporation

SOLA |

CONSTANT VOLTAGE TRANSFORMERS

12

REGULATED DC POWER SUPPLIES

MERCURY LAMP TRANSFORMERS FLUORESCENT LAMP BALLASTS



Canadian Radio Technical Planning

Inter-Continental Tropospheric Links

An inter-continental tropospheric scatter system covering 6,500 miles of the earth’s
surface may become an accomplished fact within the next three years.

Known as Ace-High, this tropospheric scatter system comes under the auspices of
NATO. The European sector will stretch from the northern tip of Norway, south
through France and the Mediterranean countries to eastern Turkey. A trans-Atlantic
link through Iceland and north-west Greenland will link up with the Dew Line
across to Alaska and then in a south-westerly direction to the Aleutian Islands.

New Director of Meteorological Branch of DOT

The Department of Transport recently announced the appointment of P. D.
McTaggart-Cowan, M.B.E., as Director of the Meteorological Branch of the Department
of Transport. Mr. McTaggart-Cowan was Associate Director of the branch and
succeeds Dr. Andrew Thomson who retired recently. Mr. McTaggart-Cowan was
largely responsible for developing trans-Atlantic weather forecasting during the early
days of World War II, which helped make possible the ferrying of aireraft

from Canada to the United Kingdom. He has played a major part in developing the
reorganization of the Meteorological Service, particularly with respect to the
decentralization of the Public Weather Forecast Service.

Recent CRTPB Meetings

The Executive Committee of the Planning Board met recently in Toronto to deal
with routine business. The television committee met on October 20 in Montreal to
study and make recommendations resulting from Broadcast Procedure No. 5
dealing with the protection and coverage rules for VHF television.

The Microwave Task Force on Communication System Parameters met in Toronto
early in October to continue their work on parameters.

Report on National Stereophonic Radio Committee in the U.S.

The following is a report on the activities of a recent meeting of Panel 1, “System
Specifications” of the National Stereophonic Radio Committee of the United States:

FM-FM Study — It was agreed to set up tests to determine (a) the minimum
band width required for good stereophonic broadcasting and (b) the optimum
compromise band width for combined stereo and background music broadecast.

FM-AM Study — It appeared that the best signal - to - noise ratio for such a system
was given by systems using suppressed carrier amplitude modulation. This

applied to some six system proposals. However, it did not apply to one other proposal
which did not suppress the carrier, but would result in an appreciably simpler
stereo receiver. The evaluation of relative receiver complexity for these systems
would be made by the Receiver Panel of the NSRC.

Evaluation of FM-FM versus FM-AM Systems — There was a separate study group
to evaluate on the theoretical basis the relative merit of an FM or AM sub-carrier for
FM stereo broadcasting. A report is expected soon.

Classification of AM Systems — The chairman of the committee responsible for
this study was asked to bring his specification of AM systems up-to-date so that they
could be evaluated soon.

The Value of the EMI Proposal — It was decided that this should be determined by
comparative listening with other systems.

The National Stereophonic Radio Committee (NSRC) was formed earlier in 1959
by EIA of the United States to study methods of broadcasting stereophonic sound by
AM, FM and TV stations as a service to the public, the FCC, and the industry.

System Specifications is only one of six NSRC panels. Its staff of industry experts

are considering system proposals for compatible stereo broadcasting and identifying
the technical issues in these proposals to formulate a consistent set of transmission
specifications for each form of broadcasting and to provide an overall evaluation

of the system performance employed in the specifications.

Board

Canadian Radio Technical Planning

Clair Avenuve West, Toronto 7, Ontar
F. H. R. POUNSETT, President; C. J. BRIDGLAND, Vice-President; R. A. HACKBUSCH, General Co-ordinator;

R. C. POULTER, Director of Public Relations; F. W. RADCLIFFE, Secretary-Treasurer

ELECTRONICS AND COMMUNICATIONS, December, 1959
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Electronic Industries Association Report

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

14

Marking Imported Products

On September 17 the Canadian Government passed an Order-in-
Council amending the Markings of Imported Goods Order to
include electronic tubes. The amendment took effect on December 1,
1959. This decision by the government recognizes the serious
situation existing in Canada on the importation problem from low-wage
areas. The EIA has made presentations, on behalf of the Canadian
electronices industry, to the government for some time to have
electronic tubes marked indelibly with the country of origin.

Meanwhile, the importation of radio receivers from low-wage areas
increases.

In view of the growing importation of transistors and other semi-
conductor products into the United States from low-wage rate
countries, the EIA of the United States has officially asked the U.S.
Office of Civil Defense Mobilization to investigate the situation. The
EIA of U.S. presentation said that since transistors constituted a
vital part of the U.S. defense program and were being used increasingly
in the development of military weapon systems, some action

must be taken to protect the domestic industry. Japanese production
of transistors had increased from 560,000 in 1956 to 26,736,000

in 1958 and to 14,967,000 in the first quarter of 1959 alone. Production
diode units also increased almost to tenfold from 1956 to 1958.

In comparison, the United States rate of increase of production of
transistors was far below that of Japan; it was 12,840,000 in

1956 and 47,051,000 in 1958.

The United States manufacturers find themselves in a parallel
situation to that which exists with Canadian manufacturers. Transistor
production in Canada exists on a very modest scale because they
are so often incorporated in pocket and other portable radios and
imported from low-wage rate areas that the industry cannot
economically tool-up for them. It is the consensus of opinion in
the Canadian industry that in times of a national emergency, Canada
would have to rely upon the United States for a transistor supply.
The United States is now in a similar position as its transistor industry
is being undermined by the Japanese. (It is a matter of conjecture
regarding the time when the Japanese will start complaining

about the same thing in relation to her neighbor China as the wage-
rates in China are low in comparison with Japan!)

Prime Contractors Equipment Engineering Committee

The Prime Contractors Equipment Engineering Committee of the
Electronies Division met recently in Toronto. This committee

is now firmly constituted and is making good progress in its task
of co-ordinating discrepancies in certain military specifications and
other documents, and formulating sound recommendations for
rectifying anomalies.

Components Engineering Committee

The Components Engineering Committee of the Components
Division met early in November to discuss a full agenda of engineering
matters and the approval of EIA standards for adoption by the
Canadian industry.

Mobile Equipment Engineering Committee

The Mobile Equipment Engineering Committee of the Electronics
Division met recently in Toronto to discuss the completion of

the various mobile specifications and other business.

Aerial Telecast Project in the United States

The Federal Communications Commission of the United States is
currently considering a project in which a UHF relay station
incorporated in a high flying DC-7 aircraft will telecast to

schools within a 200 mile radius. A transmitter at Purdue
University in Lafayette, Indiana, would transmit the programs to
the aircraft which would then be relayed to 13,000 schools over

the area. Educational programs are now being telecast to

4000 schools in this Indiana location.



with EAN portable X-Y plotter—

you can convert data to graphic form
quickly...accurately...reliably

With Electronic Associates’ new Variplotter Model 1100E,
data can be converted immediately to graphic form for
quick, easy interpretation and understanding. Graphic
display adds life to performance data—makes X and Y
relationships instantly, unmistakably clear . . . provides
permanent picture-like records of performance.

With the addition of accessories, versatile Variplotter
will operate as a function generator, or will plot digital
information from & keyboard. Its small size (23" L by
174" W by 914" H) and light, weight (43 lbs.) make it a
convenient laboratory tool.

The Variplotter combines high dynamic and static
accuracy with a wide range of input sensitivities. Its

EAI
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rugged construction assures dependable, low-mainte-
nance performance.
For name of our nearest representative write Dept. X.

VARIPLOTTER MODEL 1100E FEATURES:

Portable table top size

Vacuum hold down

Wide range of input sensitivitics
High dynamic and static accuracy
Rugged construction

Ease of maintenance

Differential inputs

For complete
specifications write
for Booklet AP-810C

ELECTRONIC ASSOCIATES, INC. Long Branch, New Jersey
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1. AXIOHM* Used in electronic equipment requiring miniature power resis-
tors. 2. FIXED VITROHM* Used for voltage drupping and current limiting.
3. ADJUSTOHM* Gives circuit adjustability for voltage dividing or regulating
purposes. 4. NON-INDUCTIVE* For low inductance and distributed capaci-
tance in high frequency circuits. 5. PLAQOHM* Used in campact, high fre-
quency electronic equipment. 6. DISCOMM* A miniature resistor for low
inductance valves and distributed copacitance. 7. STRIPOHM* For compact

Ward Leonard Vitrohm resistors will
hest meet your every requirement

* The eleven resistor types shown above {seven of them
stock resistors) represent the most eomplete line ever offered
by any manufacturer.

We carefully centrol every step in the manufacture, and
run more than 19 separate inspection checks on every single
resistor we produce ta make sure it will perform as rated,
even under the most adverse conditiouns.

That’s why you can depend on the performance of every
Ward Leonard resistor you use.

We also maintain a stock of component parts so that
made-to-order resistors may be gnickly assembled to meet
your special requirements.

For full information on Vitrohm resistors, write for our
Catalog 15, to Ward Leonard of Canada Ltd., 1070
Birchmount Rd., Toronto 16.

5802-R

WARD LEONARD
OF CANADA LIMITED

1079 BIRCHMOJNT ROAD TORONTO 16

Resistors e Rheostats e Relays e Motor Controls e Dimmers e

aviation, communication and navigation equipment. 8. RIBFLEX Used in cir-
cvits where high wattage must be dissipated in small space. 9. FERRULE
TERMINAL For rapid interchangeability of resistance values or resistor replace-
ment. 10. SCREW BASE With an Edison screw base for mounting to provide
rapid means of changing resistance. 11. BRACKET TERMINAL Has leads
silver brazed to brackets for easy interchange or renewal of unit.

*These are stock resistor fypes

WARD LEONARD IS THE ONLY MANUFACTURER that makes its own ceramic
cores, Vitrohm enamel and terminals. Even our resistance wire is
specially drawn to Ward Leonard’s own rigid specifications.

New 64-poge catalogue contains useful data,
tables, etc. for correct resistor selection

SAFT Batteries o Barkelew Switches @ Kenco Pumps e Load Banks
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(e} Precision

Servo
Components

for missiles

Size 10 A.C. Motor. aircraft and automation

Breadboard
Components.

Size 08 D.C. Motor.

IN-LINE GEARHEADS. A.C. MOTOR
Low - inertia, low backlash TACHOGENERATORS.
recision reductions gear- Combined 2-phase servo
eads in International frame motor and low inertia drag-
Sizes 10, 11 and 15, ratios up cup generator, low residual
to 1000:1. Can be directly ftnge and good linearity.
coupled to International Internaﬂonn) frame sizes 10
Frame size servo motors, and 11
synchros, potentiometers,etc.
BREADBOARD
D.C. SERVO MOTORS. COMPONENTS.
Miniature precisionbuilt ball A wide range of standard
bearing motors with perma- supports, shafting, gears,
nent magnet fleld. Internat- differentials, etc., for bread-
ional frame Sizes 08, 11, 15 boarding servo systems. All
and 18 or ‘P’ series. All mo- parts inade from first class
tors are reversible and can be materials and manufactured
used as generators. to close tolerances for ease of
assembly.
A.C.SERVO MOTORS.
Precision - built, low inertia HIGH SPEED ROTARY
motors 2-phase 400 cs or SWITCHES.
50 c/s in International frame Upto 24 Switch wafers either
sizes 07, 10. 11, 15 and 18. on 48 way can be fitted to

a motor and gearhead drive.

P.G. 800 GOVERNED Scanningspeedsupto 12,000
MOTOR. r.p.m. compact design, low
P.800 D.C. Motor titted with noise level and great reliabil-
centrifugally operated gov- ity.

erner. External power tran-

sistor circuit handles 97" of Synchronous. Damped and
armature current. Braked Motors also available

Write for literature deuling with
our expanding range of Control Equipment

Vactric (Control Equipment) Limited
Vactric House, Sloane Street, London, S.W.1. England. Telephone SLOane 9656

NRP 2911
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ANOTHER A.T.E. EXCHANGE

New links
for nation wide
telephone

S

Haileybury Exchange Building

New dial central offices with a combined
capacity for 3800 stations were recently
installed and cquipped by A.T.E. to the
requirements of the Northern Telephone
Co. Lid., one of the largest independents
in Canada. A.T.E. have also reccived
an order from the Northern Telephone
Co. Ltd. for a new dial office at Timmins
which will have capacity for 9ooo stations.
All this equipment is A.T.E. Strowger
designed for integration within the Direct
Distance Dialling Plan.

AUTOMATIC TELEPHONE
& ELECTRIC CO. LTD.

STROWGER HOUSE, ARUNDEL STREET, LONDON, ENGLAND

AT 7161
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NOW AVAILABLE THROUGH HONEYWELL

| E.IHM electrical indicating instruments
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MARION MEDALIST* METERS ammeters, voltmeters, VU meters and null indicators  are panel instruments
of advanced design, providing greater readability and modern styling in minimum space. Available in 16
standard case colors, or custom colors to match your equipment.
| %

MARION RUGGEDIZED PANEL INSTRU- MARION STANDARD PANEL INSTRU- MARION ELAPSED TIME INDICATORS,
MENTS are specially designed to MENTS for commercia! applications in hermetically-sealed or bakelite
withstand the most severe require- provide improved performance at cases, record running times in main-
ments of shoek, vibration, stress moderate cost. tenance programming, productivity
and strain, They are hermetically and utilization studies.

sealed and immune to hazardous cli-
matic and atmospheric conditiors.

Marion Electrical Indicating Instrumentsarethe  products, incorporating the most advanced de-
latest additions to the growing line of indicating, sign concepts and production techniques. For
recording and controlling instruments available further information, write Honeywell Controls
from Honeywell. Marion offers eight basie groups Limited, Precision Components Division, T'oronto
of electrical indicating instruments and related 17, Ontario.

*T'rademark

Honeywell

f 0
'H marion meters

ey
——
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THE ~&2»cz° ELECTRON TUBE YOU NEED IS HERE!

ElA

Type No. Type No.

GROUP |—RECEIVING TUBES

HY-G-200®

JAN PROTO- BENDIX

TYPE Type No. DESCRIPTION

5838
5839
5852
5992
5993
6106
6385

6486
6582

6080WB
6082A
6094

6384
6486A
6582A
6754
6851
6853
6854

6877
6889

6900

6888

RECTIFIER. Full-wave

6X5 TE-3
5839 6X5 TE-2  RECTIFIER. Full-wave
5852 6X5 TE-5 RECTIFIER. Full-wave
5992 6Ve TE-8 AMPLIFIER. Beam power
5993 6X4 TE-10 RECTIFIER
6106 5Y3 TE-22 RECTIFIER
251/ TE-21 MINIATURE TWIN TRIODE
5670
6AS6 TE-11 MINIATURE PENTODE
6AK5 TE-35 MINIATURE PENTODE
HY-G-300®

(Reliable, hard glass, ceramic spacers,
300°C Bulb Temperature Rating)

6AS7  TE-46 TWIN TRIODE
6082 TE-55 TWIN TRIODE

6094  6AQ5/ TE-18 MINIATURE AMPLIFIER
6005/
6095

6384 gggRsG/ TE-27 AMPLIFIER Beam power
6AS6  TE-43 MINIATURE RF PENTODE
6AK5  TE-44 MINIATURE RF PENTODE
412A TE-36 RECTIFIER. Full-wave
5751 TE-42 MINIATURE TWIN TRIODE
5Y3 TE-45 BANTAM RECTIFIER.

Full-wave

Zg%/ TE-47 MINIATURE TWIN TRIODE
5
14 6080 TE-48 MINIATURE TRIODE
’gggaCap TE-52 AMPLIFIER. Beam power
5687 TE-54 MINIATURE TWIN TRIODE

COMPUTER TUBES
JAK]  TE-40 GATED PENTODE

ElA

2K50
6116
6541
6584

6845

(US Navy)

6940

20

JAN
Type No. Type No. BAND Type No.

GROUP II—-MICROWAVE TUBES

BENDIX
DESCRIPTION

TE-4
TE-62

K REFLEX KLYSTRON
X

K TE-30

c

K

K

REFLEX KLYSTRON
REFLEX KLYSTRON
REFLEX KLYSTRON
REFLEX KLYSTRON
REFLEX KLYSTRON
REFLEX KLYSTRON

2K50
6116

TE-38

a TE-37

a TE-53

6845 TE-59
TE-58
TE-60

X

X REFLEX KLYSTRON
; TE-61

v

c

v

REFLEX KLYSTRON
REFLEX KLYSTRON
BACKWARD-WAVE
OSCILLATOR
TRAVELLING-WAVE TUBE
AMPLIFIER
BACKWARD-WAVE
OSCILLATOR

TE-67

RXB-
103401
TE-66

COMPUTING DEVICES OF
BOX 508 -

P.O.

GROUP 111—-GAS AND SPECIAL TUBES

SPECIAL PURPOSE GAS TUBES

EIA JAN BENDIX

Type No. Type No.  Type No. DESCRIPTION
5643 5643 TD-17 SUBMINIATURE XENON THYRATRON (MIL SPEC)
5643 TD-37 SUBMINIATURE XENON THYRATRON
(COMMERCIAL SPEC)
5947 TT-2 TEMPERATURE LIMITED DIODE
5960 TD-1 COLD CATHODE DISCHARGE
TD-45 COLD CATHODE DISCHARGE
TD-28 COLD CATHODE TETRODE THYRATRON
6142 TD-9A GAS DIODE VOLTAGE REGULATOR
TD-19 GAS DIODE VOLTAGE REGULATOR
6144 TT-1 NOISE DIODE
6352 TT-29 SUBMINIATURE TEMP LIMITED DUAL-DIODE
6361 TT-25 SINGLE CONVECTRON
5845 TT-30 MINIATURE TEMPERATURE-LIMITED DIODE

GROUP 1IV—-GAS NOISE SOURCE TUBES

Tube
Excess
Frequency Bendix EIA Recommended Anode Tube Nolse
Range Waveguide Type Type Mount  Modeof Cuwrent Drop Ratio
KMC Band Number Number Number Type Operation MA Volts DB
1.12-1.70 L RG-69/U TD-21 6881 90°H D.C. 250 65 15.2
TD-29 7101 90°H A.C.&D.C. 250 130 180
2.6-3.95 S RG-48/U TD-12 6358 10°E D.C. 250 80 152
TD-22 6782 90°H A.C. & D.C. 250 45 152
3.30-4.90 S WR-229 TD-24 6852 10°E A.C.&D.C. 250 65 15.2
3.95-5.85 C RG-49/U TD-10 6356 10°E D.C. 250 70 15.2
5.85-8.20 X RG-50/U TD-10 6356 10°E D.C. 250 70 15.2
8.20-1240 X RG-52/U TD-11 6357 10°E D.C. 200 75 152
TD-23 6882 10°E D.C. 200 115 180
124-1800 KU RG-91/U TD-18 6684 10°E D.C. 200 70 152
18.0-26.5 K RG-53/U TD-13 6359 10°E D.C. 200 65 15.2
GROUP V—SPARK GAPS
Repeti-
Initial tive Watts Peak
DC Puise  Pulse Maxi- Dis- Fault Initial
Break- Break- Break- mum charge Surge Isotope Equip- Con-
Type down  down down Dissi- Watt- Current Stabili- ment figura-
No. Kv Kv KV pation Second Amps zation Usage tion
TG-25  0.400 3 2 Yes  Safety 1
TG-26 0.75 5 2 1000 Yes  Safety 2
T1G-27 1.0 5 5 1000 Yes  Safety 2
TG-30 20 3.0 2.7 5 14 2000 Yes  Safety 2
TG-34 5.0 85 5.5 5 19 3000 Yes  Safety 2
TG-37 100 20.0 15.0 5 22 4000 Yes  Safety 2
TG-56  20.0 23.0 15 30 5000 Yes  Safety 4
TG-60 50.0 1.5 50 6000 Yes  Safety 4

Many other models of Bendix gas noise source and spark gap tubes
besides those shown here are available. There is also 2 HY-G-500
line of metal ceramic receiving tubes. For a completely up-to-date
list, write

COMPUTING DEVICES OF CANADA LIMITED

Head Office: P.O. Box 508, Ottawa, Ontario
Toronto Office: 164 Eglinton Ave. E., Toronto, Ontario
5806

CANADA
OTTAWA .

LIMITED

CANADA



LOOK!

onhe new Iinstrument

useful 2 ways

Microvoltmeter-
Micromicroammeter |
measures to

Tpv, 1ppa!

New @425 Microvolt-Ammeter

This versatile new ¢ instrument serves you in many ways.
It is a high sensitivity microvoltmeter measuring to 1 pv,
and a micromicroammeter measuring to 1 pua with sensi-
tivity 10 times that previously available. Drift is less than
= 2 pv/hour and noise is less than 0.2 v RMS.

Or, with a simple factory modification offered at no extra
cost, the input impedance can be increased to approx-
imately 400 megohms. This insures accurate measurement
without loading on most high impedance circuits. In many
situations, the 425A thus performs measurements for
which expensive electrometers were previously required.
Model 425A also serves as an chmmeter, measuring resist-
ances from milliohms to 10 megamegohms in conjunction
with an external constant current.

Other unique features include a photoelectric chopper re-
placing the conventional multi-vibrator, heavy ac filtering,
protection against momentary overloads up to 1,000 volts,
and a new probe minimizing thermocouple or triboelectric
effects.

HEWLETT-PACKARD COMPANY

Represented in Canada by ATLAS INSTRUMENT CORPORATION,
LTD., 50 Wingold Ave. Toronto, Ont.,; 106-525 Seymour St.,
Vancouver, B.C.; 3333 Cavendish Blvd., Montreal, Que.

Sensitive
high-impedance
voltmeter

input values to
approximately
400 megohms!

SPECIFICATIONS

MICROVOLT-AMMETER

Voltage Range: Positive and negative voltages from 10 uv
erd scale to 1 v end scale in an eleven step, 1-3-10
sequence.

Current Range: Positive and negative currents from 10
pua end scake to 3 ma end scale in an eighteen step,
1-3-10 sequence.

Input Impedance: Voitage Ranges: 1 megohm * 3%
Cur-ent kanges: 1 megohm to 0.33 ohm, depending on
range. [With foctory modification, over 200 megohms.
Please specify Model H 01-425A in ordering; no extra
cost}.

Accwracy: Within = 3% of end scale.

AMPLIFIER

Ac Rejection: At least 3 db at 0.2 cps, 50 db at 50 cps,
approx. 60 db or more at 60 ¢ps.

Gain: 100,000 maximum.

Output: 0 "o 1 v for full scale reading, adjustable.

Output Impedance: 100hms, shunted by 5000 ohm potenti-
ometer.

Noise: Less than 0.2 uv rms referred to input

Drift: After 15 minute warm-up, less than & 2 uv per hour
referred to the input.

Power: 115/230 v == 109, 60 cps, 40 watts.

Dimensions: Cchinet Mount: 7Y, wide, 11" high, 14"
deep.

Weight: MNet 17 1bs.

Price: & 425AR (rack mount} $505.00. ® 425A (cabinet)
$500.00.

Doto subpact to change withaut nolice. Prices f.o.b. factory.

~ Quality and value standard in test instrumentation

ELECTRONICS AND COMMUNICATIONS. December, 1959
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June 18th marked the opening of the
Sydney-St. John's link. completing the
cross-Canada micro-wave relay system.
Standard Telephones & Cables’ inven-
tions and techniques made possible the
successful spanning of the 69-mile hop

I

r I

across the Cabot Straits—the longest
overwater microwave path in the world!
STC *main line’ microwave systems are
in operation all over the world. There
1000 route miles

are now  over in

Canada'

Srandard Telephores and Cables Mfg. Co.(Canada) Lrd.

AN

9600 St. Lawrence Blvd., Montreal 12, Que.

AMONG THE FOREMOST

IN WORLD COMMUNICATIONS

ASSOCIATE



Photo—courtesy of
The T Eoton Co.
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No. 5078
Private
Branch Exchange

il

I
e
110

modern
compact
------ efficient

Photo—courtesy 1/
Nationol Life Assazonce Co. U,

Pholo—courtesy of
Jaeger Co, Lid.

'inished in neutral beige-gray colour with a fine
wrinkle texture, the No. 5078 P.B.X. will blend
with the most modern office equipment. It is particularly
adapted to operation by those who have other duties to
perform in addition to switchboard attendance. The specially
contoured keyrandles and smoothly working keys make this
board a pleasure to operate.

Provides terminating equipment for 12 Station Lines and
Pheto—rcourfesy of 5 Central Office Trunks and permits 5 Simultaneous
Hydelelhec: Conversations.

Operation is from 24 or 48 volt battery with manual

or dial telephone.

Wiorriern Wa/ecrric

COMPANY LIMITED

44 BRANCHES THROUGHOUT CANADA

2054-2
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Eimac First for Reliability
in Power Electron Tubes

A prepared strip of silver-plated
i spring material, slotted and
Fila- Fila- Peak Peak Average Plate formed into a series of fingers
ment ment Inverse Plate Plate Dissi- designed to make sliding contact.
U.S.A. Voltage Current Voltage Current Current pation U.S.A.
Price Volts Amps Volts Amps ma Watts Single Price
2:01C $1725 50 035 1,000  0.010 1 0.1 crnay mi e
550 165 55 ab 30 10 ® 3 e . F T
-50A . i i ! 1. 30 2 " i
2.1500 3600 50 130 30,000 30 250 g0 | PREFORMED | &F300 e 2
2-240A 40.00 75 120 25,000 4.0 500 150 CONTACT US.A.
HIGH 2-450A 94.00 7.5 265 25,000 8.0 1000 450 Double Price
2-2000A 21450 100 25.0 75,000 12,0 750 1200 FINGER Edge width  per Ft.
VACUUM 250R 3050 5.0 105 60,000 2.5 250 150 T0CK CF-200 Ny 210
RECTIHERS 253 30.00 5.0 10.0 15,000 2.5 350 100 S CF-400 1i7{7" 2.55
8020(100R)  15.00 5.0 6.5 40,000 1.5 100 60 CF-600 2147 2.95
2CL40A 32.00 6.0 3.0 16,000 10.0¢ 1204 404 U.S.A.
2X1000A 120.00 26.5 2.25 25,000 25.0¢ 1250 ¢ 1000 Klystron Price
2X3000F 140.00 7.5 51.0 25,000 20.0 3000 3000 Types Width per Ft.
CF-700 124" 1.90
MERCURY- KY21A 25.00 2.5 10.0 11,000 3.0 750 CF-800 127 X Ko 1.85
VAPDR RX21A 24.00 285) 10.0 11,000 3.0 750 Used as contact between klystrons
RECTIFIERS and externally-tuned cavities.
Available in 3-foot lengths only.
Plate Grid Screen
Dissi- Plate Plate Dissi- Screen Dissi- Filament Filament Amplifi-
PULSE U.S.A, pation Voltage Current pation Voltage pation Voltage Current cation
MODULATORS Price Watts Volts ma Watts Volts Watts Volts Amps Factor
4PR60A $90.00 60 20,000 18,0003 1500 8 26.0 2.25
6C21 77.00 300 30,000 15,0003 50 8.2 17.00 30
Hole U.S.A, d
Type Diameter Price SK 604 : B N .
TUBE A spring-steel extractor for use with the 4X150 series, 4X250 series and 2C39
:Sé 833 $ 28 EXTRACTOR series tubes. U.S.A. Price $ .55
HEAT- HR-3 072 £
DISSIPATING | [R:2 ih : 4 IR
R-5 .127 .80 Single-pole double-throw switch within a high
CONNECTORS | HR-6 367 -80 VACUUM vacuum adaptable for high-voltage switching. yyne it e
HR-7 127 1.60 Contact spacing .015”. Switch will handle R-F
HR-8 575 160 | SWITCHES | potentials as high as 20 Kv. In D-C switching VS-2 $18.00 12V $7.50
HR-9 -569 3.00 will handle approximately 1.5 Amps. at 5 Kv. VS-6  32.00 24V 8.50
HR-10 510 1.60
100|G HV’1 Trip|e-cjet, air-cooled vacuum lptumpt of the oil-'diAffusign
For measuring pressures from 10-3 to less than type. Capable of reaching an ultimate vacuum o x 10-7
IONIZATION 10-8 mm of mercury. U.S.A. Price $32.00 DIFFUSION mm of mercury when used with suitable forepump.
GAUGE PUMP U.S.A. Price $156.00
Screen By-Pass
U.S.A. Capacitor
Price Tube uuf Special Characteristics
SK-100 $123.00 4KM3000LQ; 3KM300OLA; Cathode socket.
3K3000LQ
SK-110 123.00 3K50,000LA,F,Q; 3KM50,000PA; Cathode socket.
4K50,000LQ; 4KM50,0008G;
6K50,000LQ, 4KM50,000LA;
4KM50.000LF; 4KM50,000LQ
SK-200 60.00 3K2500SG; 3K2500LX; 3KM4000LT Cathode socket.
SK-300 60.00 4CX5000A; 4CW 10,0004 none
SK-400 16.50 4-400A; 4-250A; 4-125A none
3K.800 178 4x130A: 4X1500; ax2508 2700 No terminal ded HIMNEY
K-600 12.50 1 ; 4X1 i 0 o terminals grounded.
AIR 4X250F; 4CX250B; 4W300B CHIM S
SK-602 12.50 4X150A; 4X1500; 4X250B 2700 No terminals grounded.
SYSTEM a4X250F; 4CX250B; 4W300B (Specia) SK-600)
SOCKETS SK-610 13.00 4X150A; 4X1500; 4X2508; 2700 Cathode terminals grounded
4X250F; 4CX250B; 4W300B
R SK-620 15525 4X150A; 4X1500; 4X2508B; 1100 No terminals grounded.
4X250F; 4CX2508; 4W300B Screen by-pass capacitor
plastic sealed. USA
CHIMNEYS | ske3o 17.60  4X150A; 4X150D; 4X2508; 1100 Cathode terminals grounded. W
4%X250F; 4CX250B; 4W3008B Screen by-pass capacitor (s
plastic sealed. SK-306 $ 6.00
SK-640 5.00 4X150A; 4X1500; 4X2508B; none No terminals grounded. SK-406 8.00
4X250F; 4CX250B; 4W300B SK-506 12.00
SK-650 8.00 4X150A; 4X1500; 4X2508; none Cathode terminals grounded. SK-606 .60
4X250F; 4CX250B; 4W300B SK-626 .75
SK-655 4.00 (Screen by-pass capacitor 1100 Plastic sealed. SK-636 6.00
for use with SK-650) . SK-806 8.00
SK-700 20.00 4CX300A; ACN15A; 4CX125C 1100 No terminals grounded. SK-906 10.00
SK-710 20.00 4CX300A; 4ACN15A; 4CX125C 1100 Cathode terminals grounded.
SK-740 9.10 4CX300A; 4CN15A; 4CX125C none No terminals grounded.
SK-760 9.10 4CX300A; 4CN15A; 4CX125C none Integral chimney. No terminals
grounded.
SK-770 9.10 4CX300A none Integral chimney, screen
terminals grounded.
SK-800A 40.00 4CX1000A 1500 No terminals grounded
SK-810 40.00 4CX1000A 1500 Cathode terminals grounded.
SK-900 48.00 4X500A 650
SK-1000  On Request 4KM170,000LA Cathode socket.

24

1 Waveguide Output Fitting
2 Coaxiat Output Fitting

3 Pulse

4 Convection liquid cooled

5 Cathode Current

¢ Clipper diode service only
All prices subject to change without notice

7 TV Peak-Synchronizing Level
9 Plus 2250 watts bombarder power
¢ 15 Mc Bandwidth, 3 db points.




TYPICAL OPERATION MAXIMUM RATINGS
Power Frequency Beam Beam
US.A, Output Power, Watts Gain Range Voltage Current
Price cw Pulse db Mc Volts Amps
3K2500LX $ 2,360.00 1320 25 980-1200 7000 0.6
3K2500SG 2,950.00 1300 25 1700-2400 7000 0.6
3K3000LQ 2,360.00 2790 . 30 720- 98 9000 0.75
3K50,000LA 4,200.00 10,000 12,0007 25 400- 600 20,000 2.5
AMP“HER 3K50,000LF 4,200.00 10,000 12,0007 25 570- 720 20,000 2.5
3K50,000LQ 4,200.00 10,000 12,0007 25 720- 985 20,000 2.5
KLYSTRONS | 3xm3oooLA 2,470.00 2300 ] 30 385. 5 9000 0.75
3KM40COoLT 1,880.00 38,200 30 960-1215 28,000 6.0
3KM50,000PA 11,000,00 20,000 50,000 30 225- 400 30,000 2.5
4K50,000LQ 4,560.00 11,200 50 720- 985 20,000 2.5
4KM3000LQ 3,750.00 2000 40 720- 985 10,000 0.75
4KM3000LR 2,585.00 2000 40 610- 985 10,000 0.75
4KM50,000LA 4,230.00 10,000 50 400- 610 20,000 2.5
4KM50,000LQ 3,760.00 10,000 50 610- 985 20,000 2.5
4KM50,000SG 10,000.00 ;51,'888 gg l;gnggg ;g,ggg Zg
% B - g 58
4KM170,000LA  23,500.00 { o 200,000 50 300- 500 55000 11.0
6K50,000LQ 8,250.00 9,000 - 30 720- 980 20,000 2.5
MAXIMUM RATINGS ELECTRICAL CHARACTERISTICS
Reflector
Resonator Resonator Cathode Voltage Heater Heater Frequency
US.A. Voltage Dissipation Current Volts Voltage Current Range
Price Volts Watts ma {Typical) Voits Amps Mc
REFLEX 1KO15CA 2 $295.00 350 15 50 — 250 6.3 08 5400-6000
1K015CG1 295.00 350 15 50 —250 6.3 0.8 5400-6000
KLYSTRONS | 1ki25ca: 235.00 1000 125 110 — 285 6.3 1.2 3700-4400
1K125CB1 235.00 1000 125 110 —335 6.3 1.2 4400-5000
1K20KA1 475.00 350 20 50 — 190 6.3 0.8 10,700-11,500
1K20XD1 475.00 350 20 50 —175 6.3 0.8 10,000-10,700
1K20XK 1 475.00 350 20 50 — 160 6.3 0.8 9200-10,000
1K20XS1 475.00 350 20 50 — 140 6.3 0.8 8500-9200
MAXIMUM RATINGS ELECTRICAL CHARACTERISTICS
Plate Grid Screen
Dissi- Plate Plate Dissi- Screen Dissi- | Filament Filament Amplifi-
US.A. pation Voitage Current pation Voltage pation | Voltage Current cation
Price Watts Voits ma Watts Volts Watts Volts Amps Factor
4-65A 3 25.00 65 3000 150 5 600 10 6.0 315
4-125A 36.00 125 3000 225 5 600 20 5.0 6.5
4-250A 46.50 250 4000 350 10 600 35 5.0 14.5
4-400A 55.00 400 4000 350 10 600 35 5.0 14.5
4-1000A 132.00 1000 6000 700 25 1000 75 7)) 21.0
4CN15A 57.65 15 2500 2 400 12 6.0 3.0
4CW10,000A 625.00 10,000 7500 3000 75 1500 250 7.5 75.0
4CX125C 55.00 125 2500 250 2 400 12 6.0 3.0
TETRODES 4CX2508 45.00 250 2000 250 2 400 12 6.0 2.6
4CX250F 45.00 250 2000 250 2 400 12 26.5 0.57
4CX250K 54.00 250 2000 250 2 400 12 6.0 2.6
4CX250M 54.00 250 2000 250 2 400 12 26.5 0.57
4CX300A 48.00 300 2500 250 2 400 12 6.0 3.0
4CX1000A 156.00 1000 3000 1000 ] 400 12 6.0 10.5
4CX5000A 450.00 5000 7500 3000 75 1500 250 7ol 75.0
4W3008 42.50 300 2000 250 2 400 12 6.0 2.6
4W20,000A 1,850.00 20,000 8000 15,000 60 1500 200 10.0 30.0¢
4X150A 38.95 15 1250 250 2 400 12 6.0 2.6
4X150D 38.95 150 1250 250 2 400 12 26.5 0.57
4X150G 54.00 150 1250 250 2 400 15 2.5 6.8
4X2508 42.50 250 2000 250 2 400 12 6.0 2.6
4X250F 42.50 250 2000 250 2 400 12 26.5 0.57
4X500A 121.00 500 4000 350 10 500 30 5.0 13.5
PENTODE 4E27A, 5-125B $ 40.00 125 4000 200 5 750 20 5.0 7.50
2C39A $ 22.50 100 1000 1255 2 6.3 1.0 100
2C39WA 30.00 100 1000 1255 2 6.3 1.0 100
3C24 15.00 25 2000 75 7 6.3 3.0 24
3CPN10AS 32.15 10 2 6.0 1.0 100
3CX100A5 32.15 100 1000 1255 2 6.0 1.0 100
3W5000A1 210.00 5000 6000 2500 50 75! 51.0 5
3W5000A3 198.00 5000 6000 2500 150 7.5 51.0 20
3W5000F1 210.00 5000 6000 2500 50 785 51.0 5
3WS5000F3 198.00 5000 6000 2500 150 7.5 51.0 20
3X100A5 25.00 100 1000 1255 6.3 1.0 100
3X2500A3 198.00 2500 6000 2500 150 7.5 51.0 20
3X2500F3 198.00 2500 6000 2500 150 25 51.0 20
3X3000A1 198.00 3000 6000 2500 50 7.5 51.0 5
TRIODES 3X3000F 1 198.00 3000 6000 2500 50 75 510 5
257 15.00 25 2000 75 7 6.3 3.0 24
357 20.00 50 2000 150 15 5.0 4.0 39
75TH 28.00 75 3000 225 16 5.0 6.25 20
75TL 28.00 75 3000 225 13 5.0 6.25 12
100TH 22.00 100 3000 225 20 5.0 6.3 38
100TL 22.00 100 3000 225 115 5.0 6.3 14
250TH 33.00 250 4000 350 40 5.0 10.5 37
250TL 33.00 250 4000 350 35 5.0 10.5 14
304TH 60.50 300 3000 900 60 Sor 10 250r12.5 20
304TL 60.50 300 3000 900 50 Sor 10 250r12.5 12
450TH 77.00 450 6000 600 80 7.5 12.0 38
450TL 77.00 450 6000 600 65 ES 12.0 18
592/3-200A3 37.50 200 3500 250 25 10.0 5.0 25
750TL 137.50 750 10,000 1000 100 7.5 21.0 15
10007 137.50 1000 7500 750 80 JZ25) 11585) 35
15007 245.00 1500 8000 1250 125 5] 24.0 24
20007 340.00 2000 8000 1750 150 10.0 23.5 23

EITEL-McCULLOUGH, INC.

SAN BRUNO

CALIFORNIA

The World’s Largest Manufacturer of Transmitting Tubes

ELECTRONICS AND COMMUNICATIONS, December, 1959

Canadian Representative:

R. D. B. SHEPPARD

2036 Prince Charles Road, Ottawa 3, Canada
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OMMUNICATION
SYSTEMS

Hackbusch Electronics Limited offer you a complete 1
range of high quality Stromberg-Carlson communica-
tion and intercommunication systems. Each system —— .
represents the most outstanding development within 1 E
its field—Pagemaster, Key-Municator, Dial-X and con-

PAGEMASTER provides direct,
instantaneous, personal paging for

ventional sound systems. Complete equipment, re- key personnel within plants, hospi-
placement and parts facilities are maintained to pro- tals, large offices, hotels and
videtheultimatein coastto coastservice.

many others. Receivers have
D.O.T. approval P1.

KEY-MUNICATOR anew conceptin
intercommunication—compact, has
audio and visual signaling, can
be expanded in multiples of 14
stations.

CONVENTIONAL SOUND am-
plifiers, speakers, microphones and
record playing equipment. Also
completely engineered systems for
public address, paging, music dis-
tribution systems in schools,
hospitals and music therapy
systems.

DIAL-X solves communication prob-
lems by giving two systems, two phones

one for 1009, service and one for 100%
outside service. Dial-X reduces tele-
phone costs.

2

A trained technical representative will gladly furnish further details.

There is nothing finer than a Stromberg-Carlson.

STROMBERG-CARLSON
A DIVISION OF GENERAL DYNAMICS CORP. HAcKBUscH ELEcTRoNIcs

LIMITED
23 PRIMROSE AVENUE, TORONTO 4, LEnnox 1.2453
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SIEMENS

Through all the Stages of a Project

from investigation on site to planning, production,

installation and subsequent servicing —

a staff of highly qualified specialists set their pride
T in working out optimum solutions to all problems.

/I Over 170.000 employees enable the House of Siemens
==  to handle any electrical engineering problem,
regardless of scope, compiexity or location.

PRODUCTION

I

\
| At

INSTALLATION

This is one of the many Siemens-built model plants
supplied to customers all over the world.

Throughout the entire electrical engineering spectrum
the name of Siemens has for more than a century
stood for pace-setting progress backed by

solid dependability.

S12E  AS-59-27

A&S... stands for Assured Satisfaction

THE AHEARN AND SOPER COMPANY LIMITED
384 Bank Street * Ottawa * Canada
REPRESENTING

SIEMENS & HALSKE AG - SIEMENS-SCHUCKERTWERKE AG

BERLIN - MUNCHEN - ERLANGEN
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THE PRACTICAL LOW COST ANSWER TO MULTI-
CHANNEL OSCILLOGRAPHIC RECORDING PROBLEMS
..«SANBORN INTRODUCES THE FIRST OF THE 950
SERIES --- THE 958-1500 SYSTEM --- FOR FLOATING
OR GROUNDED INPUTS FROM 10 VvV TO 2 MV
PER DIVISION --- ALL-TRANSISTORIZED ELECTRONICS
MOUNTED BEHIND A SINGLE 7*“HIGH PANEL -+ FLUSH-
FRONT RECORDER WITH 9 ELECTRICALLY-CONTROLLED
CHART SPEEDS ---IMPROVED, RUGGED GALVANOM-
ETERS --- CLEAR, INKLESS TRACES -*- RECTANGULAR
COORDINATE RECORDINGS ---ALL IN A SYSTEM DE-
SIGNED SPEC F!CMLY TO PROVEDE GREATER ECONOMY
AND ACCURACY WHENQSY

SSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSS

INPUT 100,000 ohms, all ranges, floating and guarded.
LINEARITY =0.4%

ooooo
nnnnnnnnnnnnnnnnnnn

(All dato subject to change without notice)

aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa
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Save on
labor costs

Centzalab’s
heat-stable
plastic shaft

controls

SNAP into place

You can save on installation costs—up to $10.00 per

thousand units—because CENTRALAB Model 2 variable
resistors SNAP into position.*

This exclusive “‘Snap-Tite’’ design is but one of the
many features that make the Model 2 so practical. The
thermo-setting plastic shaft is UL approved. You have
a choice of six shaft lengths—and the shafts have
service adjust screwdriver slots front and rear. The
shaft and contact rotor are molded in one piece for
rigid, vibration resistant construction.

SPECIFICATIONS

Resistance element: Composition

Resistance range: 250 ohms to 10 megohms
Yaoper: Available in seven standard tapers
Effective Rotation: 300°

Shaft Lengths: 34", 14”7, 54", 34", 74", 1”
Yerminals: Standard, plug-in or wire-wrap
*Mounting: Interchangeable with panel
piercing for bushing and twist tab mount

Further information and detailed engineering
data available in CENTRALAB Engineering
. Bulletin EP-815. Write for your free copy.

4}

Cen Ca.nada 669 BAYVIEW AVENUE, TORONTO 17, ONTARIO
9 L Affiliated: CENTRALAB, Milwaukee 1, Wis., U.S.A.

B5971

Variable Resistors [} Elec%onic Switches L] Packaged Electronic Circuits ° Ceramic Capacitors ° Englneered Ceramics
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HIGH PERFORMANGE
OSCILLOSCOPE

® DC-to-15 MC Vertical Response
@® 0.05 v/cm Vertical-Deflection Factor
® 0.04 psec/cm Calibrated Sweep

The Tektronix Type 515A is a low-cost oscilloscope
with a wide range of capabilities. Its de-to-15 me
vertical response, wide sweep range and accurate

calibration ¢xtend its application coverage from

the very slow to the very fast, and simplificd
controls make it very casy to operate.
Although a higher-performance instrument,
the Type 515A is smaller and weighs less than
most other five-inch laboratory oscilloscopes.
I'herefore it is more easily moved from place
to place in the laboratory, and to remote
locations for applications requiring precise
mcasurements. Take a look at the specifica-
tions and sce if you don’t think the Type
515A has interesting possibilities in your
\\"()rk.

| TYPERMIS
| ‘ Same instrument electrically as the Type 515A,

I but in rack-mounting form, Dimensions—
| 8%" high, 19" wide, 23" rack depth
$875

Tektronix, Inc.

P.O.Box 831 -+ Portlond 7, Oregon
Phone CYpress 2-2611 « TWX-PD 311 ~ Coble: TEKTRONIX

CANADIAN FIELD OFFICE:
3 Finch Avenue East, Willowdale, Ontario
Phone: Taronto, BAldwin 5-1138
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TYPE 515A

SPECIFICATIONS

VERTICAL RESPONSE
Passband—dc to 15 mc.
Risetime—0.023 pusec.
Signal Delay—0.25 pusec.

VERTICAL SENSITIVITY
0.05 v/cm ta 50 v/cm, continuously variable.
9 calibrated steps fram 0.05 v/cm to 20 v/cm,

SWEEP RANGE
0.04 psec/cm to 6 sec/cm, continuously variable,
Single cantrol selects any of 22 calibrated steps fram
0.2 psec/cm ta 2 sec/cm.
5 x magnifier, accurate on all ranges.

FOUR-WAY TRIGGERING
1. Amplitude-Level Selection—adjustable ampli-
tude-level and stability controls far triggering at a
selected level on either the positive ar negative slape
af external, internal, and line signals, ac or dc-
coupled.
Preset Stability —same as abave, except stability
cantral is preset at the aptimum triggering paint
and requires na readjustment.
Automatic Triggering—autamatic level-seeking
trigger circuit pravides dependable triggering far
mast applicatians. One simple setting assures pasi-
tive sweep-triggering by signals of widely differing
amplitudes, shapes, and repetition rates. Na trgger
cantrals need be tauched until a different type of
operation is desired. Provides a reference trace an
the screen when na trigger signal is present.
4, High-Frequency Sync—assures a sleady deplay
of sine-wave signals up ta appraximately 20 mc.

OTHER FEATURES
4-KV Accelerating Potentiol
DC-Coupled Unblanking
Square-Wove Amplitude Calibrator
Electronically-Regulated Power Supplies
Dimensions—9%" wide, 132" high, 212" deep.
Weight—40 paunds.

TYPE SV5A. . . ...t $800

Prices f.0.b. factory

»

Lol

ENGINEERS —Interested in furthering the advancement of
the oscilloscape? We have apenings for men with creative
ability in circuit and instrument design, cathade-ray tube
design, and semicanductor research. Please write Richard
Ropiequet, V.P., Eng.
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FEDERAL

PUTS A TWIST IN

TELEPHONE

EABLE Special ‘Unilay’ Construction

Twist it’s open ... twist it’s closed! Just as simple as
that, this one-direction cabling technique gives
casv aceess to inner conductors .

faster, more eflicient mid-span taps.

A feature in...
FEDERAL TYPE B RURAL DISTRIBUTION WIRE

Because of its high tensile strength. it is ideal where
longer spans are required. [ts rugged construction gives
excellent serviee life and permits re-use after emergeney
operation. Thus, considerable time and expense are
saved in new construction. Engineered for maximum
diclectrie strength, low transmission loss and eross talk,
Federal Rural BDistribution Wire provides the best in
subscriber gerviee at mintmum cost,

FEDERAL WIRE

SIERCT

I / «€ ,,/

NN

Another fine product. ..

FEDERAL TYPE NC TELEPHONE DROP WIRE

is specially built for life-long resistanee to severe wind

. makes possille

and ice-loading conditions. [ts high dielectrie rubber
insulation is securely bonded to No. 18 copperweld

gy : . v .
conductors. The tough. reinforeed neoprene sheath i
ribbed for quick polarity identification by touch. It
comes in =olidlv taped 1.000 foot “Tangle-prool™ coil
for fast. efficient installation. Buy Federal quality for
dependable service.

& CABLE DIVISION

H.K.PORTER COMPANY (CANADA) LTD.

PORTER SERVES INDUSTRY: with Fubber ard Friction Products — THERMOID DIVISION; Electrical Equipmer

DELTA-STAR ELECTRIC DIVISIOH, NATIO® £

ELECTRIC DIVISION; PEERLESS ELECTRIC DIVISION; Specialty Alloys. RIVERSIDE.ALLOY METAL DIWVISIOMN; Refractories REFRACTORIES DIVISION: Elec!
furnace Steel  CONNORS STEEL DIVISION, VULCAN-KIDD STEEL DIVISION; Fobricated Products ISS7ON DIVISION, FORGE AND FITTINGS DIVISIO!
LESCHEN WIRE ROPE DIVISION, MOULDINGS DIVISION, H. K. PORTER COMPANY de MEXICO. $. A ond in Caonado, Refractories, "Disst Tocoie

‘tederal” Wire and Cuble, "Nepccduct' systens,

ELECTRONICS AND COMMUNICATIONS, December, 1959

H. K. PORTER COMPANY {CANADA} LTD
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FOR ACCURATE QUANTITATIVE MEASUREMENTS ...

USING SWEEP FREQUENCY

GENERATOR TECHNIQUES ...

The instrument features provisions for external markers, employing
“birdie bypass'' circuitry, and a plug-in R.F. detector that can be used
in remate applications.

$1499.00

WIDE BAND SWEEP FREQUENCY
GENERATOR — MODEL 900-A

SWEEP WIDTHS—AS WIDE AS 400 MC . . . FROM 0.5 MC to 1200
MC. The JERROLD Model 900-A, Wide Band Sweep Frequency Gener-
atar is an instrument of unusual versatility. In two ranges—0.5 MC ta
400 MC and 275 MC ta 1200 MC—the instrument supplies sweep signal
with center ot any frequency fram 500 KC to 1000 MC and with
sweep widths as broad as 400 MC and as narrow as 100 KC. The
RF output——carefully manitored by matched, crystal diodes feeding a
two stage, push-pull AGC amplifier—is flat within *=0.5 db at full
sweep width up to 800 mcs. and > 1.5 db from 800 mcs. to 1200 mcs.
When using sweep widths as narrow as 20 mcs. flatness at any center
frequency is opproximately *0.15 db. The output voltage is 0.5 volts
RMS across a 50 ohm load at the upper range and 0.25 volts at the
lower range.

Wide Band Sweep Generators—Models 601 and 602

Portable, wide band instruments designed for the test and alignment
of LF, IF, and RF circuitry. The Generators feature an electronic, satur-
able reactor sweep circuit with @ maximum sweep deviation of approxi-
mately 5 to 1. RF output on all ranges is fundamental.

MODEL 601

12 MC to 225 MC in eleven overlapping ranges. RF output of 1.0 volt
RMS. Output flat % db aver widest sweep width ond as flat as
1/5 db at sweep widths of 40 mc or lawer.

MODEL 602

4 MC ta 112 MC in eleven averlapping ranges. RF output af 2.5 valts
RMS. Output flat within * 14 db.

Other Generatars available on speciol order to cover ony partion of

the frequency range from 15 KC ta 225 MC.

A HIGH SPEED COAXIAL
SWITCH — MODEL FD-30

For the simultaneous disploy af two
channels ar valtages on an oscilloscope.

Frequency range of caaxial circuit is
fram DC ta 250 MC with a VSWR of
less than 1.1 at 50 or 75 ahms impe-
dance. Switch contocts “'Mercury-
Wetted' with an adjustoble switch rate
of 30, 15 or 10 cps.

$348.50

$205.00

Variable, switch-type attenuatars fram DC ta 500 MC. The atten-
vatars feature: 0 ta 62.5 db attenuation, in 0.5 db steps; low
insertion loss of ', db at 250 MC, and Y%, db ot 500 MC; VSWR
of less than 1.15 ot 250 MC, and less than 1.4 at 500 MC; newly
developed ratary, caaxial switches that utilize o flaating rotor with
dual wiping, self aligning contacts mounted in a "Tel-F* dielectric;
completely shielded switch sections; and rugged, compact design.
Model AV-50 is 50 ohms with BNC connectars, and Model AV-75
is 75 ohms with Jerrold “F'* Series connectars.

ALSO AVAILABLE FOR ACCURATE QUANTITATIVE MEASUREMENTS

MODEL 707 — PRECISION SWEEP GENERATOR

Available with plug-in oscillator heads for any frequency ronge from
4 MC to 250 MC. Flatness *5/100 db, power output +20 dbm.

MODEL CM-6 & CM-10 — CRYSTAL MARKERS

Available with 6 or 10 crystal frequencies af your choice. Harmonics,
side band or “birdie bypass' markers.

MODEL VC-12 — VOLTAGE COMPARATOR
For use with any sweep generator far occurate quantitative measure-
ments of Voltage, Power, dbm, and relative db differential.

MODEL SPR-100 — OSCILLOSCOPE PREAMPLIFIER

A complete sweep generator accessory featuring a buill-in detectar
that is flot to 250 MC, o preomp. goin of 40 db, ond provision for
morker insertion employing “birdie byposs' circuitry.

50 Wingold Avenue, Toronto 19

JERROLD
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ELECTRONICS (Canada) LTD.

Jerrold Electronics Corporation, Industrial Products Division
Department 37, The Jerrold Bullding, Philadelphia 32, Pa.

Export Representative: Rocke Internatienal, New York 16, N.Y

Prices and data subject to change
without notice.



GRAYHILL PRODUCTS

Miniature Rotary Tap Switches
Spring Return Switches

Printed Circuit Switches

Push Button Switches
Miniature Push Button Switches
Test Clips (Panel Mount)
Insulated Test Clips

Binding Posts

Spring Load Binding Posts
Germanium Diode Holders
Pencil Tube Sockets

Coil Forms

Printed Circuit Test Jacks
Insulating Washers

Terminal Boards

Bushings for Coil Forms
Transistor Sockets

Write for
Grayhill Catalog
No. G-300
Telephone:
FlLeetwood 4-1040

Phone: Plymouth 7-3253

Telephone: Fleetwood 4-1040

Represented in Canada by

LAKE ENGINEERING €0., LTD.
123 Manville Rd.,
Scarborough, Ontario

N ]
e =
Quality comes '
in Small '
& Packages Representing

Grayhill was one of the pioneers and leaders in
miniaturization of electronic components, Its first prod-
uct, almost 15 years 9go, was a power tap switch that

was the first of its kind and is stil] being used by many |

manufacturers,

Grayhill has led the way in the introduction of high
quality and precision standards in miniatyre parts, and
has helped make Possible the reduction in size of so
much electronic equipment without impairment of func-
tion or efficiency.

Grayhill products are sold thru a netwark of about
100 industrial electronic distributors strategically lo-
cated across the country, each of whom maintains o
representative stock of Grayhill products, enabling the
industrial engineer to procure the needed requirements
for engineering and Prototype construction at short
notice. Write for the name of your nearest Grayhill
distributor, and o copy of Grayhill catalog.

INC.

545 Hillgrove Avenue
laGrange, lllinois

THE FINEST
IN THEIR FIELDS

@ Ferrites, Power Tubes,
T.W. Tubes, Diodes, Pilot
Lamp Socket Assemblies,

® Relays, Switches, IF,
| RF Coils.

| ® Silicon & Selenjum
) Rectifiers.

® Fine Wires, Terminal
Blocks, Cable Connectors,
Neon and Min. Lamps,
Contact Protectors,

f

t

, ® Quartz Crystals,
Capacitors, Precision
Pofenﬁomefers,

| Thermistors, Pylse Transf.

\ Networks.

|

OUR TEAM OF
 EXPERIENCED COMPONENT
" SPECIALISTS IS AT

| YOUR SERVICE

Frank Taylor

Ted Thompson Ray Turner

' LAKE ENGINEERING
CO. LTD.

123 Manville Road
Scarborough, Ontario

OX. 8-3691 PL. 7-3253

LECTRONICS AND COMMUNICATIONS, December, 1959
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Represented in Canada by: LAKE ENGINEERING CO. LTD.

— Individually

molded inserts

provide rigidity — 2,000 volts RMS

and maximum at 30 amps without
backing strip.

strength

exclusive! T T

... to MIL-T-16784.

— Removeable bus C . — Closed construction
bars for more flex- a5 . ; — molded back.
ible terminations.

— Mechanically inter- __ Made in Canada —
changeable with — Molded inserts prompt delivery
other terminal eliminate assembly from stock.
blocks. breakage: Plain for

normal mounting—
threaded for
simplified rear
mounting at no
extra cost.

o
CONSOLIDATED ELECTRONIC EQUIPMENT CO. LTD.

94 SHEPPARD AVENUE WEST, WILLOWDALE, ONTARIO
BA. 5-6921

Write or phone for new catalogue

CHICAGO MINIATURE LAMPS (standard or Special Design)

Photo-
graph
Twice
Actual

Size

This photo shows two models of the smallest G o hn hn ‘A,o
con&mex;lcially %esigr(lied. lgng-l':jfeblan(\:l;‘ ever CHICA INIATURE I-A P RKS
made, designed and produce y icago . b .

Miniaturte liamp Wtorks for use on new jet 1508 North Ogden Avenue, Chicago 10, Hlinois

transport planes, etc. . " q

The l?ife l:xpectalncy of over 7 years of Stocked in Canada by Lake Engineering Co. Ltd.

continuous burning is phenomenal.

JG‘& ® AIRCRAFT - FLASHLIGHTS - LANTERNS
e INDICATORS - RADIOS - COIN MACHINES
e 68 VOLT, 12-16 VOLT AUTOMOTIVE & MOTOR COACH LAMPS
e APPLIANCES - INDUSTRIAL SEWING MACHINES

Whether your requirements are for one
of the standard types of miniature lamps,

or if you need a special lamp for a new
product development, Chicago Miniature
Lamp Works offers a dependable source
of supply. 9
This company, with many years of =
experience in the miniature lamp design
and manufacture, has the facilities to
produce any type or style of miniature ~—

lamp. Standard lamps are, of course, =
available in all regular sizes and in
any quantity.
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Represented in Canada by: LAKE ENGINEERING CO. LTD.

R.F. INDUCTORS
FOR EVERY
APPLICATION

for utmost reliability
in micro-miniature and
ultra-miniature coaxial —
connectors and cables —

73 Series Molded Units

conform to MIL-C-15305A
0.1 vhy. — 1,000 vhy.

— i —

78 Series Single Pie Units

9 M

Available in preferred values —
+5% tolerance
22 — 910 uhy.

<
<
"
>
>
o
o

~==-
72 Series R.F. Chokes

Designed for low self resonant
freq.
0.25 — 25 vhy: 75-300 ma.

TYPICAL COAXIAL CONNECTORS (not coveren by but designed towards MIL C 3608)
FOR 50 OMM CABLES FOR 70 OMM CABLES FOR 93 OHM

Price Quick | Quick CABLES
Each | Scraw | Connect | Slide-on | Screw | Connect | Slide-on Screw |
1.24 'S-50" | “QC-50"| *S0S.50"| 'S 70" I QC-70" 50570 | “ 593"

Conne=ztor Type Qty. | Series Series . Series Series | Series Series Series i

Straight Cable Plug '} $1.50 | 3223 | 3230 | 3255 | 32.67 | 3 32.92 | S

Right Angle Cable Plug @ $300 | 3218 32:25 | 3263 3213 T 3 32.68 83

Cable Jack ¢ $2.00 | 31-34 3138 | 3153 31-90 | 31.88

Bulkhead Jack | $2.50 | 31.33 xx | 3154 3191 3189 | |

Bulkhead Receptacle $180 | 3150 | 3157 3149 | 3151 i 3152 | 3149 @ Ok

Hermetic Seal Receptacle $3.50 | 5149 | xx | 51.158 51.56
Printed Circuit Receptacle | $1.80 315 | xx | 3169 | 3 31-67
BNC Adapter $300 [ 3304 | 3341 | 3381 | 3321 | [ 3322 | *@

(1) Factory assembly —45¢ each « Field assembly instructions: Bulletin 48

(2) Factory assembly — 90¢ each « Field assembly instructions: Bulletin 45 75 and 76 Series L.F. Chokes

TYPICAL COAXIAL CABLES tsome 1o MiL c178) Designed for low freq.

| Price Suggested Characteristic Attenuation
RG Per Foot] Temperature | Impedance | Capacitance| 400 me X 0.25 — 150 vhy., 20-125 ma.

Part No. No. 199 J Range °F Ohms mmfft db/ft

50 3804
Mini-noise' xx | 30¢ [ —65 4165 55 | 28 30

503902 xx 18¢ —40 +240 28 25

4

= .
50.3920CW RG196/U| 41¢ | —100 +400| 50 28 .25 STANWYCK COIL PRODUCTS

70-3902 xx +2 70 20 20

75-3920CW RG187/U| 56¢ | va00] 75 | 20 | 20 ' LIMITED
93 3902 x| ane ; 93 15 20

RG195/U| B3¢ | | es 15 20 | ass HAWKESBURY, ONTARIO

1
xx | | 4 $ | 12 | .20

LAKE ENGINEERING CO. LTD,, 123 MANVILLE RD., TORONTO
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A TUBULAR and D SC
NS

LEADER IN
RESEARCH, DEVELOPMENT,
PRODUCTION

(ER'A@(O

ERIE DISC CERAMICONS

2.2 MMF to 0.1 MFD
(Available in Temperature
compensating & Hi-K Bodies)
100-6000 D.C.W.V.

ERIE BUTTON- MICA
CAPACITORS

.
T @

10-2400 MMF
Operation to 125°C

ERIE MIL C-81A
CERAMICON TRIMMERS

1.5-7 to 7-45 MMF
T.C. range NPO to Né50

ERIE STAND-OFF
CERAMICONS

AN

1-5000 MMF

ERIE CUSTOM BUILT
ASSEMBLIES

\k"‘

ERIE TRIMMERS

Phenolic
Base

Plastic

l? ;(;BB Tube

0.5-5.0 to 8-50 MMF
T.C. range NPO to N750

ERIE SUPPRESSORS

D —

Spark Plug and
Distributor Types

ERIE FEED THRV
CERAMICONS

; 4

|

T

|
10 to 10,000 MMF

(Available in Temperature
compensating & Hi-K Bodies)

ERIE TUBULAR
CERAMICONS

=
R
=4

B

0.5 to 12000 MMF

(Available in Temperature
compensating & Hi-K Bodies)

ERIE RESISTOR OF CANADA LTD.

123 Manville Road, Scarborough -

PL. 7-3253 .

Sales Offices:

4972 Dundas St. West, Toronto -

Head Office and Factory: TRENTON - EM. 2-3315 (Toronto Direct Line)
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||

S-1 — MIL
Type HC 18/U
7 mcs. -

125 mes.

§-24 —

Pressure
mounted
overtone

mcs. *.001%

S$-7 — MIL
Type FT243
2 mes. -

10 mecs.
(Replacement
Type only)

We welcome the opportunity
to discuss the proper crystcl

and circuitry for your

Frequency Control Application.

CANADA’S MOST
COMPLETE
FREQUENCY
CONTROL
SERVICE

$0-2 Oven for 2-HC6/U
Crystals

Available with 6, 12
and 24 volt heaters.
Past field experience
indicates years of
trouble-free perform-
ance.

Packaged Transistorized
Oscillators

Available from 10 ke
to 100 mes. Designed
to customer’s specifica-
tions.

gt €. Re SNELGROVE CO. LIMITED
(UK NIKD 141 Bond Avenue, Don Mills, Ont. Phone: HI. 41107
- KOOL
s ahiie

RELIABILITY
INTO
EVERY
CIRCUIT

Specify Birtcher

tube cooling and

retention devices

B5% of all electronic equipment failures are
caused by tube failures, the main causes being
heat and vibration. The Birtcher Corporation

is currently solving tough reliability problems
for both government and private industry
through the use of its tube and component
cooling and retention devices — especially
adapted where necessary to fit customers’
special needs.

Birtcher KOOL KLAMPS perform two
important functions, they reduce mini-
ature and sub-miniature tube tempera-
tures by as much as 40°C. while retain-
ing against shock and vibration. Refer
to catalog 5-KK.

JAN SHIELD
% INSERTS

The Navy Electronics Research Labora:
tory developed these Birtcher-manu
factured corrugated JAN shiehl inserts
to combat the high rate of tube failures

due to excessive heat. Refer to data

sheet. .
- TRANSISTOR
? 7 4 CLIPS

TRANSISTOR CLIPS are made in a
range of sizes and shapes to retain
nearly all currently used transistors
and carry off much of the heat to
insure greater life and performance
Refer to catalog 2-TC.

DIODE
RADJATORS

Prevent “thermal runaway” in power
diodes by maintaining collector junc-
tion temperature at or below manu
facturers recommended levels. Permits
use above ground potential. Refer to
catalog 2-TC.

manufactured by

Available in more than 6,000 modifica-
tions, Birtcher TUBE CLAMPS hold
tubes and components securely in
place, under severe shock and vibra-
ion. Refer to catalog 4-D.

ssessssssessvenesesssscassansansnns
-

TOP HOLDING
CLAMPS

In three types: TOP TAINERS, TYPE
2 CLAMPS and CRYSTAL CLIPS. To
retain all standard and miniature tubes
and plug-in components plus crystals
and other wafer-shaped components.
Refer to catalog 2-TT.

TRANSISTOR
RADIATORS

To fit all JEDEC 30 package transistors.
Provides large radiating surface to get
rid of excessive and damaging heat.
Permits maximum input within recom-
mended heat limits. Refer to catalog

2-TC.

A e WRITE,
\%& WIRE
| 3w OR CALL

Complete catalogs and information
will be sent immediately on request.

THE BIRTCHER CORPORATION
LOS ANGELES 32, CALIFORNIA, U.S.A.

Please address all communcutions to Lake Engineering Co. Ltd.,
xclusive Canadian Representative.

ELECTRONICS AND COMMUNICATIONS. December, 1959
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Neon Glow

aCampJ
Sl

= TIMES —

il

Z BRIGHTER

/

NS

7

the NEW High
Brightness

Neon Glow
Lamp NE-SIH

This lamp may be oper-
ated at about 3 times the
level of current that may
be applied to the stand-
ard lamp, and it will
produce 8 times as much
light — with long life!

Largest, most complete
stock in Canada of all
types of Neon Glow lamps
— available for delivery
by return mail.

Write for
Engineering Data Bulletin.

LAKE ENGINEERING CO., LTD.
123 Manville Road
Scarborough, Ontario
PL. 7-3253
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Where reliability is critical...

Chemelec

STAND-OFF and FEED-THRU INSULATORS

Simple to install, resistant to heat and break-
age, and—above all—reliable under any con-
ditions, Chemelec Stand-Off and Feed-Thru
Insulators are the obvious choice in missile guid-
ance, fire control, tracking, and radar systems . . .
nearly all critical electronic circuits. DuPont
TerLoNf—unmatched for electronic applications
—is used as the insulator body. TEFLON has ex-
ceptional dielectric properties, is chemically inert,
resists heat to extreme temperatures, won't break
under severest shock or vibration. And, Chemelec
Compression-Mounted Stand-Off and Feed-Thru
Insulators are designed for easy installation. You
simply press them into pre-drilled holes; they
become self-fastening, requiring no additional
hardware for adjustment. Available in compres-
sion-mounted, metal-base, miniature and sub-
miniature types . . . standard R.M.A. colors with
a wide range of sizes and terminal designs.

For further information, write for Catalog
AD-169. Garlock Electronic Products, The Gar-
lock Packing Company, Camden 1, New Jersey.

Chemelec connectors

—Teflon Insulated for Qutstanding High Frequency Service

Potented Melcl-Base Type

Chemelec TeFLon-insulated male and fe-
male connectors are used mainly as break-
away connectors . . . plug-in crystal diodes,
plug-in coils and forms, test probes. Once
compressed into chassis holes, the connec-
tors need no further adjustment or hard-
ware. Chemelec Connectors have all the
fine TErLON characteristics, and are avail-
able in the .040, .050, and .064 pin size.
Female connectors are also available in the
#Registered Trademark  tDuPont Trademark  .080 size.

@ARLOCK

Electronic Products




Dialco Pilot Light Assemblies

Represented in Canada by: LAKE ENGINEERING CO. LTD.

Dialight Corp., 60 Stewart Ave.,
Brooklyn 37, N.Y.

NEON INDICATOR LIGHTS
Now also available with new High Bright-
ness NE-51H Neon Glow Lamp. Have
Patented Built-in Resistor.

Two Types Available:
Series 95408 enclosed neon
indicator light has 8,000
ohm, !3-watt resistor built
in for use with the regu-
lar NE-51 neon lamp on 105-125 volt cfrcuit.
Series 95408H has built-in resistor of 18,000
ohms for use wth new NE-51H high bright-
ness neon lamp on 105-125 v. AC circuits
or DC circuits of 160 volts. Rugged design;
resistor fully insulated in molded bakelite.
Plastic head gives 180° light spread. Lens
holder and mounting bushing are white
wnickel plated. Comes with steel hex nut;
and internal tooth lockwasher with iridite
protective coating over cadmium plate.
Solder terminals. Size, 2/” long, 13” 0.D.;
mounts in }}” hole in panels up to 3"
thick. U/L and CSA listed. Shpg. Wt., 3 oz.
Less lamp. For High Brightness version,
add suffix H to stock number (Example,
95408H-931).

DIALCO NEON SERIES 31914
Enclosed assemblies for
use with NE-45 neon
glow lamps with can
delabra screw base for
105-125 volt circuits.
Replaceable from front
of panel. Convex lens in cnoice of colors
has friction-fit lens holder of polished
chrome finish. Nickel plated maunting
bushing. Iridite coated, cadmium plated
steel hex mounting nut and split lock-
washer. Binding screw terminals.

27" long, 1i%” 0.D.; mounts in 1¥ hole.
U/L and CSA listed.

DIALCO HALF-INCH SERIES 81410

For use with T-3% bulb,
miniature bayonet base in-
candescent, for 255 volt
circuits. Replaceable from
front of panel. Aviation
type asseiuply with socket shell encased
in molded bakelite. Smooth face jewels in
14" brass lens holder. Holder and mounting
bushing are white nickel plated. Iridite
coated, cadmium plated steel hex nut and
internal-tooth lockwasher supplied. Solder
terminals. Size, 214" long, 1" O.D.; mounts
hole in panels up to 38" thick.
U/L and CSA listed. Shpg Wt., 3 oz. Less

ENCLOSED ASSEMBLIES
DIALCO ONE-INCH SERIES

314001
Series for use with $-6
incandescent bulbs with
candelabra screw base
for 6-125 volt circuits.
Lamp replaceable from
front of panel. Faceted
lens in choice of colors with friction-fit
lens holder of polished chrome; white
nickel plated mounting bushing. Iridite
coated, cadmium plated steel hex nut and
split lockwasher. Solder terminais. Size,
2284,” long, 145" 0.D.; mounts in 17
U/L and CSA listed.

NEW SUBMINIATURE SERIES
Extra compact assemblies for use with
T-13; bulbs for 1.3-28 volts. Caps unscrew
for bulb replacement from front of panel,
Military grade phenolic assures permanent
isolation from ground; all connections,
lamp and socket fully insulated from bush-
ing and panel. Rugged brass structure
finished in black nickel. Lockwasher and
nut supplied. Size, 138" long, 34" 0.D.

> AP

Series 101-5030 Series 101-3830
Front Mounting Back Mounting

TWO-TERMINAL PLASTIC DOME TYPES
Series 101-5030 Front Mount and Series
101-3830 Back Mount; Front mounting units
mount in %" hole; back mounting units,
in 154" hole. Solder terminals.

_Front Mtg. No. Color Back Mtg. No.
101-5030-951 Red 101-3830-951
101-5030-952 Green 101-3830-952
101-5030-973 Amber 101-3830-973
101-5030-975 White 101-3830-975

DIALCO
TWO-TERMINAL
NON-DIMMING
SERIES 111-3830

Rugged, general purpose with glass lens in
metal holders; unscrew for easy lamp re-
placement, Frosted lens except as other-
wise noted. Internal tooth lockwasher and
nut; solder terminals. Size, 111" long, 55"
0.D.; mounts in 134" hole. Shpg. Wt., 114 oz.
Less lamp.

Dialco No. | Lens Color
111-3830-111 | Red
111-3830-112 | Green
111-3830-113 Amber
111-3830-135 White*
111-3830-117 Clear

sTranslucent unfrosted lens.

DIALCO 1-TERMINAL
NON-DIMMING
TYPES
With Binding Screw or
Solder Terminal

For grounded circuits; meet applicable
MIL specs. Frosted lens unless otherwise
{mted‘ ?lizle, 114," long, %" 0.D.; mounts
n 156" hole.

2]

BindinNg Screw Solder Term.

o. Color ~__No.
8-1830-111 Red 8-1930-111
8-1830-112 Green 8-1930-112
8-1830-113 Amber 8-1930-113
8-1830-135 White* 8-1930-13%
8-1830-117 Clear 8-1930-117

*Translucent unfrosted lens.

TT-61 AND TT-62
FOR PLASTIC

PLATE
EDGE-LIGHTING
Subminiature units for MIL-P-7788 plastic

plate per mil. drawing MS25010-1A to 8A.
Size, lé’gl" long 3" 0.D.; mounts in 135"

hole. pg. Wt.,, 2 oz. Less lamp.
Solder Screw
_Terminal No. ___Filter _Terminal No.
TT-6) Red TT-62
TT-61-B7 Clear TT-62-B7
TT-61-R1 Red* TT-62-R1
TT-61-C7 Clear* TT-62-C7

*With light-emitting top.

OIL-TIGHT ASSEMBLIES
For Heavy Duty industrial Applications
&7/ 1 SERIES

Enclosed rugged design
gasketed with oilproof
gaskets impervious to
oil, water and dust.
Rugged binding screw
terminals. Caps unscrew
from face of panel.
One-piece, solid brass
mounting bushing; solid
\ brass knurled 1lens
chrome finish. Glass lens glves
(180°) light spread. High

holder;
omnidirectional
impact phenolic insulation. Size, 2%” long,

1%” 0.D. Mounts in 1” clearance hole.

FOR 656 INCANDESCENT LAMPS
Torpedo Faceted Lens

For Screw Base Lens |For Bayonet Base
103-3101-1331 Red 103-3502-1331
103-3101-1332 Green 103-3502-1332
103-3101-1333 Amber 103-3502-1333
103-3101-1334 Blue 103-3502-1334
103-3101-1335 White* 103-3502-1335
103-3101-1336 Yellow 103-3502:1336
103-3101-1337 | Clear l 103-3502-1337

DOME TYPE LENS (FROSTED BACK)

103-3101-1211 Red 103-3502-1211
103-3101-1212 Green 103-3502-1212
103-3101-1213 Amber 103-3502-1213
103-3101-1214 Blue 103-3502-1214
103-3101-1235 White* 103-3502-1235
103-3101-1216 Yellow 103-3502-1216
103-3101-1217 Clear 103-3502-1217

*Translucent unfrosted.
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FOR NEON GLOW LAMPS
For use with NE-45 candelabra screw base
lamps. Resistor built into lamp base. Size,
234” long, 14%” 0.D. Fits 1” clearance hole.

Shpg. Wt., 30z. Less lamp.
___Lens Color Dialco Number
Red 103-3114-1231
Amber 103-3114-1233
Yellow | 103-3114-1236
Clear ! 103-3114-1237
Clear* 103-31141217

*Frosted back.

MODEL 1316-L ADAPTER SET
Gasketed reducer for adapting any 17
Dialco pilot light assembly to 17" hole.
Impervious to oil, water and dust.

11/16 SERIES

Stovepipe Lenses

_ Fluted or Plain
With built-in resistor.
Size, 24" long, 13" 0.D.
Mounts in {}” hole.

FOR NE-51 NEON GLOW LAMP

__Fluted Lens Color Plain Lens
125-408-1191 Red 125-408-1131
125-408-1193 Amber 125-408-1133
125-408-1196 Yellow 125-408-1136
125-408-1197 Clear 125-408-1137

.................... Clear* 125-408-1117

*Frosted back.

FOR LOW-VOLTAGE T-3%-MINIATURE
BAYONET BASE LAMP

__Fluted Lens Color Frosted Back
125-410-1191 Red 125-410-1111
125-410-1192 Green 125-410-1112
125-410-1193 Amber 125-410-1113
125-410-1194 Blue 125-410-1114
125-410-1195 White 125-410-1135*
125-410-1196 Yellow 125-410-1116
125-410-1197 Clear 125-410-1117

*Translucent unfrosted.

DIALCO ONE-INCH SERIES 75
DETACHABLE LAMP SOCKET

- Candelabra base, 115
| volt pilot light as-
I
/
o brass holder, Fo
standard bulbs. Requires hole of l-inc}';

sembly with faceted
jewel in highly pol-

diameter for mounting. Easil d

to panel thickness. £ RS

ished chrome plated

DIALCO SERIES 31-18-16
ONE-INCH REMOVABLE JEWEL

Candelabra base, 115 volt
pilot light assembly with
faceted jewel in highly
polished chrome plated
brass holder. For stand-
ard bulbs. Requires 17
mounting hole. Solder
terminals. Easily adjusted to panel. Secured
to panel by separate bushings into which
the lens holders are a friction fit, permit-
ting removal for lamp replacement.

The assemblies listed are only
of the more popular types. Dialco
manufactures every type of assembly
for any purpose and we can supply
the complete line. Write for informa-
tion on any types not listed.

a few

IN CANADA:

Lake Engineering Co. Ltd.

123 Manville Road
Scarborough, Ont.
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FERRITE
MATERIALS

Kearfott Company, Inc. offers an
unusual group of special ferrites for
a broad range of applications covering
frequencies from c.p.s. to kmes.

A TYPICAL TWT FOCUS ARRAY,
utilizing Kearfott custom designed
ferrite magnets, results in a
smaller and lighter unit than
generally available.

MN-30 HIGH PERMEABILITY
FERRITE is also highly machine-
able. The Initial Perm. of 3000
and Max. Perm. of 6000 permits
new uses for ferrites. \

MN-31 LOW LOSS POWER
FERRITE with high temperature
stability is designed for 10-500
ke. applications.

MICROWAVE POLYCRYSTAL-
LINE YTTRIUM-IRON GARNETS
are particularly suitable for para-
metric amplifiers, rotators, phase
shifters, ete.

0.
0B

A

GENERAL
Malfb“ PRECISION

| COMPANY
_ ) } _

For detailed information contact:

LAKE ENGINEERING CO. LTD.

123 MANVILLE ROAD

SCARBOROUGH ONTARIO

the world’s

foremost manufacturer
of miniature

pulse transformers

Average
Welght
01.3 Grams

L%
AN ¥

Average
Welght
1.5 Grams

—presents a new line of
miniature and
micro-miniature

WIDE-BAND
COUPLING
TRANSFORMERS

VERY WIDE FREQUENCY RESPONSE
LOW DISTORTION

LOW PHASE SHIFT

SMALL SIZE AND WEIGHT

These miniature transformers are designed for
use as coupling and impedance matching
transformers in the AUDIO and RF range.
They are ideally suited to transistorized
equipment.

Some of their outstanding features are:

TURNS RATIOS: Standard units are available in all integral
turns ratios from 1:1 to 1:10.

CENTER TAPS: All units are available with either one or
both of the windings center-tapped.

POWER RATINGS: The 58-series is conservatively rated at

one watt and the 65- and 70-series at one-half watt.
Overloading the units by 100% will only narrow the fre-
quency band within which a unit can be operated without
increasing distortion.

Any of these Aladdin transformers can stand momentary
overloads up to 10 times the rated power-handling capacity.
OPERATING TEMPERATURE RANGE: The units will
perform as indicated in the tables at any temperature from
—55° C to +105° C.

FREQUENCY RESPONSE: At its rated power level, the

response of any of these transformers will be down no more
than 2 db at the frequency limits listed in the table. At

lower power levels, the 2 db pass band is slightly wider.

DISTORTION: At its rated power level, each unit will

operate within its specified frequency spectrum with a
maximum of 5% distortion.

ENVIRONMENTAL 58- and 65-series units will meet the

applicable environmental specifications of MIL-T-27A, Class
R, Grade 5.

LAKE ENGINEERING CO. LIMITED

Scarborough, Ont.
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FOR CANADA’S RADIO BROADCASTERS —

A.M. RADIATORS

Designed - Supplied - Erected
by
MICRO-TOWER LIMITED

Radio Broadcast Engineers have found that
MICRO-TOWER Vertical Radiators

— insure maximum signal strength in any broadcast
pattern.

— are designed In accordance with CSA specification
C.22.4 No. 111 latest issue.

—can be supplied in any height and to withstand
wind and ice loading peculiar to any area in Canada.

— are fabricated and erected with proper consideration
for safety and long life.

SOME MICRO-TOWER LIMITED A. M. RADIATORS:

CFRG — Gravelbourg CHUM — Toronto
CKXL — Calgary CKFH — Toronto
CKY — Winnipeg CKPT — Peterboro
CKLC — Kingston CFJC — Kamloops
CHUC — Cobourg CKOT — Tillsonburg
CKEY — Toronto CKMP — Midland

Erection and Tower maintenance by our own experienced field crews

— ONE COMPANY — SINGLE RESPONSIBILITY —

We invite your engineering enquiries.

 MICRO-TOWER LIMITED /| s
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TELEPHONE SWITCHING APPARATUS
for INDUSTRY

To Serve You Better With - -

SUperior Apparatus
Engineering Experience
Service for Industry

e B.P.0. 600, 3000 Type
High Speed etc. Relays.
Ask for Publication 570.

e Fast Service Prototypes
for new developments.

e Relays designed for all
switching needs.

e Winding facilities and
piece parts held in
Winnipeg.

‘

® Services of expert staff available for assistance on switching
wired panels.

® Equipment supplied and installed from East to West, serving

problems, design and production of

many thousands of telephone users.

® Stocks and workshop available for rapid supply of wired racks,

panels and apparatus items.

REPRESENTATION ACROSS CANADA

Above:
Long Life *Comb”

Miniature Uniselector.
Plugs in to single
relay space.

Ask for Publication 538

Relay

Left:

BRIEF LIST OF
SWITCHING PRODUCTS

Relays

Ratchet Uniselectors
Motor Uniselectors
Miniature Uniselectors
Resistors

Capacitors
Mountings

Dials

Terminal Strips
Jacks

Plugs

Lamps

Fuses

Keys

Protectors

Cords

Wires

Cables

Maintenance Tools

OTHER PRODUCTS

Public and Private
Telephone Systems

Dial Telephones

Transmission Equipment

Electro Medical
Equipment

Electronic Indicators

Power Cables

Ebonite

PTFE

TELEPHONE NO.’s

HEAD OFFICE: 419 Notre Dame Avenue - WINNIPEG - WHitehall 2-7221
DISTRICT OFFICES: 34-10330 104th Street - EDMONTON - GArden 2-7370
766 King Street West - TORONTO - EMpire  8-2807
98 Hollis Street - HALIFAX - —  2-5817
Also through AEl (Canada) Offices at - VANCOUVER -  MUtual 3-8108
and - MONTREAL - Riverside 7-0677
e /FTF
_A‘E-L » SIEMENS EDISON SWAN (CANADA) LIMITED | SUET A
~——— DiswAN
An AEl Company ~—
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Atomex® I'mmersion 24K Gold Solution,

CHEMICAL Deoxo® Puridryer, Deoxo® Purifier,
DIVISION De'o:co® Indicator, Minoxo® Indicator,

Nitroneal® Gas Generator,

Rhodium Flating Solution

H. A. WILSON Thermor.netal‘D Thermostatic Bi-Melal,
Composite Metals, Special Alloys,

DIVISION Powdered and Sintered Metals,

Precious Metal Contacts and Contact Materials

BAKER

PLATINUM Fine Wire, Platinum Clad Tungsten Wire,
Composite Wire and Sheel

DIVISION

ESSENTIAIL
ELECTRONIC
PRODUGTS

BAKER

CONTACT Precious Metal Contacts,
DIVISION Ct?ntact Sub-Assemblies,
Sintered Powder Metals

AMERSIL

QUARTZ Fused Quartz and Stlica
DIVISION in all shapes and forms

AMERICAN

PLATINUM
& SILVER Stlva-Britz® Silver Plating Process
DIVISION

l ENGELHARLD INODUSTR/ISS I
OF CANADA, LTD.

D. E. Sllp Ri.ngs, 512 KING STREET, EAST » TORONTO, ONTARIO, CANADA
Slip Ring Assemblics, g
LU RN 1 areguide Tubing,
DIVISION Prgcision .Drawn SALES OFFICE: ENGELHARD INDUSTRIES (QUEBEC), LiMITED
Wire-Spring Parls,

1256 UNIVERSITY ST.. MONTREAL. P.Q.. CANADA

Channel Sections

BOMESTIC OIVISFONS: AMERICAN PLATMUM & SILVER OIVISION, AMERSIL QUARTZ OIVISION, BAKER CONTACT DIVISION, BAKER DENTAL DIVISION, BAKER SETTING DIVISION,
BAKER PLATINUM DIVISION, CHEMICAL DIVISION, EAST NEWARK INDUSTRIAL CENTER, HANOVIA LAMP DIVISION, HANOVIA LIQUID GOLD DIVISION, IRVINGTON-BAKER
REFINING DIVISION, D. E. MAKEPEACE DIVISION, NATIONAL ELECTRIC INSTRUMENT OIVISION, RESEARCH AND DEVELOPMENT DIVISION, H. A. WILSON DIVISION.
COMPANILS ABMROAOD! ENGELHARD INDUSTRIES OF CANADA, LTD. TORONTO. ENGELHARD INOUSTRIES OF QUEBEC, LTOD. MONTREAL, ENGELHARD INDUSTRIES, LYD.
LONDON, ENGELHARD INDUSTRIES A, G. ZURICH, ENGELHARD INDUSTRIES PTY.. LTO. MELBOURNE, SOCIEDAD SURAMERICANA DE METALES PRECIOSOS 5. A. BOGOTA,
INDUSTRIE ENGELHARD S. P, A. ROME, ENGELHARD INOUSTRIES OF SOUTHERN AFRICA, LTD. JOHANNESBURG. ASSOCIATED COMPAMIES: ACME TIMBER INDUSTRIES LTD..
SOUTH AFRICAN FOREST INVESTMENTS LTD., SOUTH AFRICA, AZOPLATE CORPORATION, CHARLES ENGELHKARD, INC., NUCLEAR CORP., OF AMERICA, INC., U.S.A.
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Wear-Free, Maintenance-Free Products

by CONTROL

PROPORTIONING REACTORS

CONTROL manufactures complete lines of 240-volt and 120-volt
standard proportioning reactors which are ideal for regulation.
These versatile control devices have a variety of uses—includ-
ing motor and generator control, switchgear, conveyors, trol-
leys and battery charging.

Each family of eleven units is rated from 60 VA to 2 KVA.
They are extremely sensitive (2.25 ampere-turns will swing
the smallest unit from full on to off, while only 4.25 ampere-

SWITCHING REACTORS

CONTROL'S line of standard power switching reactors intro-
duces a new and simple approach tostatic control. Fourmodels
operate from standard 120-volt a-c supply and deliver slightly
below line voltage. The other four models operate from slightly
above standard line voltage and deliver standard line voltage
without special power supplies and other supplemental equip-
ment. Basic logic operations can be performed through simple
external connections to multiple control windings. Control in-
puts to these windings are possible through limit switches or
from other switching unit outputs.

The four basic ranges of 15VA, 75VA, 150VA and 300VA
cover the range of solenoid valves, magnetic clutches, motor

PREAMPLIFIERS

CONTROL'S standard preamplifier builds a very small signal
into one which is usable by Proportioning Reactors and
Switching Reactors. Such signals are derived from photo-
electric tubes, small tachometer generators, and thickness
gauges. This small unit, 5.25-in. by 4.125-in. by 3.062-in., re-
quires only 32 volts RMS supply, * 10%, 60-cycle single

TRANSDUCTORS

The CONTROL transductor consists of two Orthonol® cores
wound in series opposition. It is electrically isolated from the
current carrying conductor, and gives an output directly pro-
portional to the bus current. In effect, it is a “d-c transformer.”

It may be used for straight metering or recording to within
+ 19% accuracy. Since it has a usable power output, it is ideal
for such applications as overload relaying or controlling a
feedback signal to a magnetic amplifier. It can also be used
with other transductors in a summation system.

FOR COMPLETE INFORMATION ON THE
ABOVE PRODUCTS, WRITE OR PHONE:

George M. Fraser, Ltd.
1554 YONGE ST. « TORONTO 7, ONTARIO « WAInut 4-9492

Other Magnetics, Inc. products include Performance-Guaranteed
« TAPE WOUND CORES « MAGNETIC SHIELDS
« BOBBIN CORES « MAGNETIC LAMINATIONS
« MOLYBDENUM PERMALLOY POWDER CORES
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turns control the largest). All have high gain, and a minimum
40:1 ratio between maximum and minimum outputs: CONTROL
proportioning reactors require no maintenance, and under
normal operation never wear out.

Dimensionally, the smallest of these units is 5.50-in. by
4.62-in. The largest is 9.50-in. by 10.12-in. They range in
weight from 8 to 85 Ibs. All units are furnished with flanges
for mounting.

For Full Detoils: Write for Catalog R-10

contactors, and other control loads normmally associated with
control systems.

Since these are power switching devices, additional loads
and drains for logic intelligence present no loading problem.
Through easy circuit arrangements, either a-c or d-c loads
may be handled. High inrush currents on a-c loads are handled
easily at cycling rates up to several operations per second.

CONTROL switching reactors require no maintenance and
under normal operation never wear out.

Dimensionally, these units range in size from 3.750-in. by
2.562-in. by 3.500-in. to 5.375-in. by 4.562-in. by 5.875-in.

For Full Details: Write for Catalog $-10

phase. Its output is 3 volt-amperes and its amplification is
approximately 75 volts/ampere-turn. The preamplifier’s fig-
ure of merit* is 1500 and it has 5 control windings. CONTROL
preamplifiers require no maintenance and under normal oper-
ation never wear out.
*Power Gain

Response Time (Cycles) Write for Full Detsils

Variations in supply voltage and load resistance will not
affect the load current. No calibrated leads are required. For
a-c metering, an RMS-type meter is suggested for maximum
accuracy; for d-c metering, a bridge rectifier is required, but no
filtering is necessary. The standard line consists of nine units
ranging from 200-amperes to 10,000-amperes. The meter re-
duction extends from 50 milliamperes in the smallest to 2
amperes in the largest. CONTROL transductors require no
maintenance and under normal operation never wear out.
For Full Details: Write for Catalog T-10

Reliability begins with

ARG

CONTR

L, weewe e o

2 BDDELINL K . o oA -

A DIVISION OF MAGNETICS.

INC.

DEPT. E 59, BUTLER, PA.
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FROM PHILCO

This high speed switch has exceptionally low
saturation voltage (typically 0.125 V), permitting
practical design of 5 mc pulse circuits, using con-
ventional saturated switching configurations. 30
mc pulse rates are obtainable in practical circuits
using non-saturating techniques.

2N1267-68-69

The high gain characteristies of these units make
possible the design of high efficiency IF amplifier
circuits for communications equipment. These
devices have unusually low collector capacitance
... typically L5 uuf . . . and are available with
restricted beta ranges to simplify design problems.

*SADT ... Trademark Phileo Corp. for Surface Alloy Diffused-base Transistor

<
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>
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. . — Typical
Switching
Times
| Typical Pawer {Saturated
Type Number hte Gain Test Circuits) |
3omc B tr?gmysec '
PULSE RATE ] # mic
i R, R
SWITCHES 5535 |[=ta3me
A20Y | ole |lasan
N L b " ‘ 28.90 at 12,5 mc
l mgiﬁﬂm‘t@g;ezr%t\ﬁre—lsonc AMPLIFIERS
Maximum dissipation—100 MW
2N1199 2N1270-71-72

The excellent high frequency response of these
trausistors makes practical the design of high
prformance communications systems at frequen-
cies up to 60 mc. They have the same low collector
capacitance and are available with restricted

beta ranges.

|2 PHILCO

Philco Corporation of Canada,
Don Mills, Ontaria

SADT type transistors and descriptive

|

i
Please send eomplete information on the l
brochure of all type transistors available. |
1

NAME.

ADDRESS
~ 5912EC

governmen! and

industrial division
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EQUIPPING A TEST LAB?

Cut costs with
these easy-to-build

HEATHKIT SQ-1

a \ ~ SQUARE
S W AVE
GENERATOR

$3625

The model SQ-1 features wide frequency range, good
square wave output and high output voltage at low
impedance. Output frequency is variable from 10 cps
to 100 ke in four ranges, and the output voltage level
is varizhle from 0 to 20 volts at low impedance.
Cathode follower output is used for isolation. Front
panel prevision is made for injecting a synchronizing
signal to “lock” the square wave generator to a
particalar test frequency. This square wave generator
has many applications in circuit development work
and offers advantages not normally expected from
instruments in this price range. Many applications
will present themselves in radio and TV service work
as well as in audio engineering.

.

HEATHKIT FMO-1
FM TEST
OSCILLATOR

$432%5

O

This latest development from the Heath Company
test instrument labs is in keeping with the tradition
of bringing you the newest, the finest in high perform-
ance test equipment at the lowest possible cost. The
FMO-1 FM Test Oscillator is an instrument that is
unique in the test equipment field . . . being the only
one of its type designed strictly for fast, easy align-
ment and trouble-shooting of frequency modulation
tuners and receivers.

The model FMO-1 in one compact, easy-to-use in-
strument provides all the test signals and sweep
frequencies required for accurate alignment and
troubleshooting of RF, IF, and detector sections of
FM tuners and receivers.

HEATHKIT

HEATHKIT

PRECISION TEST INSTRUMENTS!

HEATHKIT RF-1
RF SIGNAL
GENERATOR

$3925

The RF-1 provides extended frequency cover-
age 1n six bands from 100 kc to 110 mc on
fundamentals, and up to 220 mc on calibrated
harmonics of the fundamental frequencies.
Frequency is indicated on three large easy-
to-read scales.

A built-in 400 cycle audio generator with
10 volt output provides a convenient source
of a 400 cycle audio signal, which may be used
also to internally modulate the RF portion of
the generator. The generator may be exter-
nally modulated at other frequencies through
the special input jack provided.

Modulated or unmodulated RF output of at
least 100,000 microvolts is available. This
output is controlled by the continuously vari-
able attenuator and the fixed step-attenuator.

SAVE 504 MORE
WITH HEATHKIT
TEST EQUIPMENT!

1
DAYSTROM

| ! LIMITED

2 RAITHERM ROAD — TORONTO 19, ONTARIO

3938



Clip and file this reference sheet for future use

REFERENCE
BULLETIN NO. 4

EC157 Disk Sealed Triode guaranteed for 6000 hours

The ECI157 triode serves as an amplifier tube in beam
transmitter relay stations for the transmission of TV and
telephony link broadband signals at 4000 mc/s. Station
breakdowns in microwave communications are costly in time
and money. The ECI57, with a guaranteed life of 6000
hours, assures against early breakdowns, saves time and
money. Its longer life means a more reasonable operating
cost — not more than 2.3¢ per hour of service.

The EC157 triodes offer manv desirable features — peak
performance, dependable service and outstanding uniformity
trom tube to tube.

TECHNICAL DATA

HEATER V, =63 V

I, =073A
TYPICAL CHARACTERISTICS nom. min. mas. nom
Anode voltage V, = 180 — —]180V
Anode current I, = 30 — —[60mA
Grid voltage vV, =-28-40-18/-16V
Mutual conductance S = 17135 —|19mA/V
Amplification factor p = 43 38 520 43

OPERATING CONDITIONS

AS GROUNDED GRID AMPLIFIER AT 4000 Mc/s

Anode supply voltage Ve = 200V
Crid supply voltage Vy, = +20¥
Cathode bias resistor R, = max. 500 Q
Anode current I, = 60mA
Bandwidth (0.1 dB down) B 50 Mc/s
Output power at 8 dB power gain
(V, =6.3V) W, = 1.8 W (min. 1.5 W)

MAXIMUM RATINGS (absolute maxima)
Anode voltage at zeo anode current V,, = 500V

Anode voltage V, = 300V
Anode dissipation W, = 10W
Cathode current I, = 70mA
Grid current I, = 10mA
Driving power (gronnded grid) W, 1w
Direct grid voltage {positive) Vv, = 0V
Direct grid voltage (negative) vV, =-50V
Heater to cathode voltage Vi 50 vV
External resistance between

cathode and heater R,, = 20k
External resistance between grid

and cathode R,, = 25ko
Anode seal temperature t, = 150 °C
Grid seal temperatare t, = 75°C
Cathode seal temperature ity — G

You are invited to
make full use of
Rogers  Applica-
tton Engineering
Service at any
time, on any prob-
lem. Just phone or
drop us a line.

This reference sheet is one of a series from
Rogers to keep you fully informed of electronic
developments. A specially desigmed file folder for
these bulletins is available from Rogers on request.

rowzoor.[clsr 2656 - <V 6.2v
() oot v =0y

Ig=60mA
5000 - :

100t

500 K000

P UULLILIISERVRS
20 50 e 29
Wyr (mw)

Output power (\V,) of the ECI537 as a
function of the driving power ¢W,,) with
lines of constunt power gain (G); (I = 3900
Mce/s. B,y ap =50 Me/s, V, =180 V', 1, -
60 mA).

electronic tubes & components

A DIVISION OF PHILIPS ELECTRONICS INDUSTRIES LTD.
116 VANDERHOOF AVE., TORONTO T17. ONTARIO



The Wide Wide World of General Electric Rectifiers

GERMANIUM LOW CURRENT

Series: IN91-93 IN1S1-153, IN1S8, IN31S 1N368

Series 1IN91.93, IN93 - Alloyed-junction types combin-
ing very low forward resistonce with high back resistance
to give almost 100% efficiency. IN151-153, IN158-
Single- ond two-fin versions of INP1-93 series cells.
IN315 Designed for high operating temp. (to 857°C.)
ond low reverse current. IN368 Feotures o very low
reverse current of o high d-c reverse voltoge. For
maognetic-omplifier opplications.

SILICON LOW CURRENT

¥
- 4 ol
Series: 1IN536-540, 1N547, 1N560-561,
IN1095-1096, 1N440(B)-445(B),
IN1100-1103, 1N1487-1492,
INS99(A)-606(A), IN1692-169S.

Series: 1INS36-540, INS47, IN1095-96 — Provide mo-
ximum forward conductaonce ot high operating tempero-
tures (165°C.}. IN440-44S, 1N440B-445B — Similor to
IN536-540 series, but with extremely low reverse current.
Ideol for magnetic-omplifier applications. IN1100-1103
Similar to IN440B-4458 series. 1N1487-1492-
Essentiolly the some as IN536-540 series, except provid-
es lower-cost units for lower-temperature requirements
{1407C.). INS99-606, IN599A-606A - Similar to IN-
536-540 and IN440B-4458 series, respectively, except
for somewhat lower forward-current rotings. 1N1692-
1695 Provides lower current and temperoture operation
{115°C.} than ony of above series —very economical.

Series:
IN1115-1120,
1N253-256,
1NS50-55S,
1N332-349,
IN607{A)-614(A).
IN562-563

AL A

! |
ey

Series: IN1115-.1120- Avoiloble for stud mounting
direct to chassis, or finned. Similor, in chorocteristics, to
1N536-540 leod-mounted series. Provide moximum for-
ward conductonce ot high operoting temperatures.
1N2S3-256- High power-handling obility. Primarily for
power supply and magnetic-omplifier applications, Type
IN256 meets JAN spec. INSS0-SS5- -Similor to IN4408
series, except for stud mounting. Extremely low reverse
current, porticulorly suvited for mognetic-amplifier appli-
cotions, IN332-349 Industry-populor series. For appli-
cations requiring high reliobility ot moderote currents
operoting up to 1707 C. IN607-614, INGO7A-614A-
Another widely-used industrial line, Ideal for applications
requiring high currents ot up ta 150°C.

4JA4)1) Series

4JA411 Stacks: Combine high temperature operation
{up to 1509C.) with increased ratings {up to 18 amps d-¢).
Hundreds of stack combinotions to meet o variety of
circuit conditions. High efficiency plus excellent regulation.

FOR ADDITIONAL INFORMATION on G-E Semiconductors,
or the name of your nearest G-E outhorized distributor, write or
contact Conadion Generol Eleciric, 189 Dufferin Street, Toronto.

CANADIAN GENERAL
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GERMANIUM MEDIUM CURRENT

Single-fin
Mounting

4JA3011 Series: For gener-
al-purpose power supplies,
centrol devices, blocking cir-
cuits, and many other applico-
tions. Extremely low power
dissipotion aond forword volt-
age drop provide excellent
regulotion ond efficiency. Av-
oilable in stocks up to 12 fins,
providing rotings in thousonds
of watts, depending upon the
circuit design, with operation
to 85°C. Also, availoble in
single-fin mounting. Transient
PIV's up to 600 volts per cell.

4JA301
Series

SILICON MEDIUM CURRENT

s [
bt ®)

Series: IN2154-2160

1N2154-2160 Series: First series of silicon medium
current rectifiers to be mode free from thermal fatigue.
Designed for individuol cell applications in the 2-10-25
amp range. High junction-temperature rotings. Extremely
low forward voltage drop ond thermal impedance. Moy
be mounted directly, or electrically insuloted from heot
sink with mico-wosher mounting kit provided with eoch
unit.

4JA3611 Series,

4JA3611 Stacks: Provide o wide-range of power
opplicotions with d-¢ outputs up to 65 omps.

GERMANIUM STACKS

4JA211 Series,

4JA211 Stacks: The industry’s most widely-used semi-
conductor rectifier series. Hundreds of thousonds in use.
Moy be arranged in stacks up to 12 fins to produce more
than 160 various circuit configurations. Small, lightweight,
excellent regulotion.

SILICON HIGH CURRENT

m.\‘s:‘:§6ﬂ

Series: 4JA60, 4JA61,
4JA62, 4JA63

Series: 4JA6011}
4JA621F

4JA60, 4JA61, 4JA62, 4)A63 Series: Lorge-oreo
junction stud-mousted rectifiers. Operating temperatures
to 200°C. D-c outputs @s high os 85 amps per rectifying
element. Lower-cost 4JA62, 4JA63 vnits are for applico-
tions which do not require the full-current rotings of
4JA60 line. Reverse polarities provided in 4JA61 ond
4JA63 units. 4JA6011, 4JA6211 Stacks: Hundreds of
combinations avoilable in various circuit configurations,
D-c outputs up to 573 amps. The 4JA6211 series for
lower-current, lower-coge operation.

SILICON CONTROLLED RECTIFIER

CONTROLLED RECTIFIER RATING CHART

G-E Ply*
Type ond_

No. Yo Max

T *‘* ~ casu 25

| o P i
C35F | 50
b & C35A | 100
€35G | 150

Saries: C35

= C358 | 200
C35H | 250
C35¢ : 300
C35D | 400

Up to
: Up to
Up to
Up to
| Up to
| Up to
Up to
| Up to

Max.
Temp. “C. Mox. Reg'd
. lpc ot Temp. °C. | Opei,‘S'or-1, Gote Signol
oge |
16A ot 87°C. stud 125 | 150 | 3V, 40ma ot 25°C.

16A ot 87°C. stud 125 150 | 3V, 40mo ot 25°C.
16A ot 87°C.stvd | 125 | 150 | 3V, 40ma ot 25°C,
16A ot 87°C.stud | 125 150 | 3V, 40mo ot 25°C,
16A ot 87°C.stud | 125 | 150 | 3V, 40mo ot 25°C.
16A ot 87°C. stud | 125 | 150 | 3V, 40ma at 259C.
16A ot 87°C. stud I 125 { 150 | 3VY, 40mo ot 25°C,
16A ot 87°C. stud 125 &ISO_L 3V, 40mao ot 25°C.

: SN T

*Mox. PIY and Min. ¥, .

€35 Series: Revolutionary silicon control device introduced by Generol Electric. Con do jobs of thyrotrons, ignitrons,
magnetic amplifiers, power transistors, reloys, switches, contactors, circuit breakers, in many power-control ond power-
switching applications. Medium-current C35 series provides blocking voltages to 400V crd load currents to 16 amperes.

Low-temperature, lower.cost C36 series also ovailobl

. Provides blocking

voltages to 400V and load currents to 10

amperes, High-current, developmental-type ZJSO series is now avoiloble on o prototype-somple baosis,

SEMICONDUCTOR
RECTIFIERS

ELECTRIC COMPANY

1743-459

LIMITED



improved communication

simplified
operation
with

The compact Collins 32RS-1 offers:
the full advantages of Single Side-
band: more talking power, less band-
width, and immunity to selective
fading. True simplification for even
non-technical operators has been
achieved by design excellence, not
compromise. Highly stable circuits
assure ‘“on frequency’’ operation with-
out an additional manual adjustment
control. Simplified, improved design
gives long, reliable service.

The 32RS-1 can provide up to 4
crystal-controlled frequencies in the
1.6 to 15 mc range, selected by a flick
of a selector switch. In transmission it
provides 100 watts peak envelope
power output—Single Sideband “talk-
ing power” 3 db higher under normal

GOLLINS

conditions, 9 db higher under severe
fading, than that of AM equipment
with equivalent rating. A balanced
modulator and Meghanical Filter side-
band generator, %ultiple tuned cir-
cuits and linear amplifier assure a
clean signal in transmission, while
automatic load control maintains a
high level of “talking power” by com-
pensating for changes in voice level.
In reception the Mechanical Filter
provides excellent selectivity for the
desired signal and rejection of off-
channel interference,

The 32RS-1 is also suitable for use
in mixed AM SSB systems, since cormr-
patible AM operation (reinserted car-
rier) is available at the flick of a
switch.

7\
==COLLINS
N~

COLLINS RADIO COMPANY OF CANADA, LTD.,

ELECTRONICS AND COMMUNICATIONS, December, 1959

HF transceiver

A special feature of the 32SR-1 is
VOX control, with the transmitter
actuated by the voice of the person
speaking over the circuit. This makes
it possible to operate the transceiver
through telephone extensions or
switchboards without extra push-to-
talk switches.

The 32RS-1 also simplifies the main-
tenance technician’s task, with com-
ponents and maintenance adjustment
controls readily accessible, and test
meter and transmitter alignment gen-
erator built-in.

Contact your nearest Collins dis-
tributor or write for literature on the
32RS-1 and complete station acces-
sories — antennas, antenna couplers,
directional wattmeters, phone patches
and remote control equipment.

TORONTO 16, ONTARIO

LY



Announcing the New. ..

THERMODUCT

HEAT DISSIPATOR

® HIGH “SURFACE TO BULK” RATIO
® LOW INTERNAL THERMAL RESISTANCE

® EASY MOUNTING — NO NUTS — NO MICA
WASHERS

® INEXPENSIVE

Patent Applied For

This New THERMODUCT heat dissipator is

made for all power transistors and most

diodes. It is available in two types: “Stand-

ard Ratio” and “High Ratio” (denotes fin

spacing) for ordinary and filtered air

applications, respectively.

Model CAS — 3 — B (shown ahove): Surface Area — 61
sq. in, (or 77 sq. in. for “Hich Ratio” type). Dimensions
— Height 2% in. Diameter (less clamp): 134 in. Weight:
5% oz. Material — Base and barrel — copper. Fins
— aluminum. Clamp — stainless steel. Available in
all-aluminum and all-copper. Accepts all transistors in
JETEC TO-3 cases.

DAYRAND LIMITED

4612 ST. CATHERINE ST. W., MONTREAL, QUE.

Q’

-

COMMUNICATIONS

foremost in design and performance

PYE CANADA LIMITED

- Head Office- 84 Northline Rd., Toronto 16
/ Halifax » Moncton « Montreal « Winnipeg « Edmonton « Vancouvgr
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ENGINEERED

TO YOUR REQUIREMENTS FOR
———1 Electronic Equipment!
FROM ™

FEBRUARY
19th TO 23rd
1960

HAMMOND

TRANSFORMERS

international
exhibition

of electronic
components

the greatest

@ OPEN COIL and CORE TYPES: —for all applica-
tions 5 V.A. to 10,000 V.A. These Transform-
ers are economical, compact and efficient.

@ HERMETICALLY SEALED TYPES:—built to meet
MIL “T” 27T A Specifications, Grades 1, 4,
Classes Q.R.S.T., in Power, Plate, Filament
and Audio Transformers, and Reactors.

@ TRANSISTCR TYPES:—as small as 7/16” x 7/16”
x 1/2". Input, Interstage and Output Trans-
formers with flexible or solid leads and 4
different mountings.

@ 3-PHASE TYPES:—to 75 KVA, for low and high
voltage rectifier systems, open or enclosed.

world gathering
in the field

of electronics

Recognized Travel Agency

Cook’s International Sleeping-Car Agency

Hommond hos built tronsformers o more thon e\
52,000 different specifications. o
FEDERATION NATIONALE :

DES INDUSTRIES ELECTRONIQUES
FRANCAISES

S

WRITE FOR BULLETINS — Bulletins are I =
available on all types shown above, also PRy,
on: Audio Madulation, Filament, Power. d Al
Plate, and Pulse Transformers, Filters. ‘
Chokes and Reactors.

(F. N. L. E.) 23, rue de Liibeck, PARIS 16¢
Tél. : PAS 01-16

—

2

More than 1,000 cotalogued items stocked by H d
and distriboted by jobbers coast to coast.

HAMMOND MANUFACTURING COMPANY, LIMITED

Guelph, Ontorio, Conodo H18
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distributors
and manufacturers for

E.M.l. ELECTRONICS LTD.
COSSOR INSTRUMENTS LTD.
A.C. COSSOR LTD.

Dawe Instruments Ltd.

Rank-Cintel Ltd.

Spencer Kennedy Laboratories Inc.
W/B Stentorian

General Radiological Ltd.

Simon Sound Service

BTH Co. Ltd. Sound Equipment
Lustraphone Ltd.

AT E.M.1. COSSOR

ELECTRONICS LIMITED

Audio frequency test equipment
Dynamic Balancing equipment
Instrumentation and Audio Amplifiers
Magnetic Recording Tapes

Noise and Vibration Analyzing equipment
*Oscilloscopes

Oscillators and Generators

Photo Electric Transducers

Ultrasonic Cleaning equipment

* See the new WM16, DC-40 Mc/s Oscilloscope

Electronic measuring instruments for all phases of
the electronics industry

E.M.1.-COSSOR ELECTRONICS LIMITED

PLANT: P.O. Box 525, Woodside, Dartmouth, N.S., Halifax 6-7491

HEAD SALES OFFICE SALES OFFICE
2005 MACKAY STREET, MONTREAL, P.q. 3077 Bathurst Street, Toronto, Ont.
VI. 2.7955/6
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PERFORMANCE-PROVED
by DAYSTROM-WESTON

PANEL METERS

Weston D.C. and rectifier type
A.C. panel meters provide in-
creased scale readability and
higher accuracies with improved
sencitivities and ballistic char-
acteristics. All movements em-
body Weston springbacked
jewels, and are magnetically self-
shielded for use on magnetic or
nor-magnetic panels.

For literature on a complete
range of panel and switchboard
ind.cating instruments, includ-
ing milltary types, write Dept.
DL .01

N
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WESTON VAMISTORS

In critical applications, the Weston Vamistor offers many
advantages over wire-wound or conventional film
resistors. These high stability metal film resistors are
available in values up to 10 megohms initial accuracies
to0 Y4 of 17, and iemperature coefficient of 25 ppm. For
literature write Dept. DL-04.

ELECTRONIC
TEST EQUIPMENT

PORTABLE
INSTRUMENTS

(Model 622 lllustrated)

(Mark 1l Analyzer illustrated)
Newly ircreased ruggedness
and comnactness distinguish
this highly sensitive Volt-Ohm-
Milliammeter. Witn high-voit-
age range exiended to 4000
volts. it offers D.C. sensitivity
of 26,000 ohms 'volt .
accuracy within =27,

For literatu