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OCTOBER 1 - 2 - 3 AUTOMOTIVE BUILDING 

EXHIBITION GROUNDS — TORONTO 

SEE the LATEST ELECTRONIC COMPONENT PRODUCTS of CANADA 
at BOOTHS NOS. 146 and 245 

AMPHENOL CANADA LIMITED 
AN Electrical and RF Connectors. 
Radar and Radio Components. 
Cable and Cable Assemblies. 
Radio and Industrial Tube Sockets. 
TV, FM and Communication Antennas. 
Microphone, Blue Ribbon and Printed Circuit 

Connectors. 
Molded and Fabricated Plastics. 

COPPER WIRE PRODUCTS LIMITED 
"JENSEN" PRODUCTS 

SPEAKERS — Concert, PM and Field Coil, Projectors 
and Horns. 

TRANSFORMERS — Universal Output, Single Output, 
Adjusting line matching. 

COILS 
"JENSEN" High Fidelity Speakers, Enclosures and 

Accessories. 

J. R. LONGSTAFFE COMPANY LIMITED 
Representing in Canada: 
Electrosnap Switch & Mfg. Co. 

Precision Switches, Industrial and Aircraft. 
General Control Company 

Promatic Timers, Lever and Push-Button Switches. 
Kurz-Kasch Incorporated 

Plastic Instrument and Pointer Knobs, Dual 
Controls, Knobs and Dials. 

Precision Tube Incorporated 
Precision Metal Shielded Wire and Tubing. 
Coaxitube. 

Newcastle Fabrics Corpn. 
Grille Cloth. 

Teleradio Engineering Corpn. 
Permanent Magnet Beam Benders, Focus and 
Oscillator Coils, Air and Mica Padder Condenser, 
Trimmers, Deflection Yokes. 

INTERNATIONAL RESISTANCE CO. LIMITED 
"25th Anniversary Manufacturing 

in Canada" 

RESISTORS — Composition, Deposited and Boron 

Carbon (Molded and Unmolded), Power and 

Precision Wirewound, High Frequency, High 

Voltage, Strips and Discs. Voltmeter-Multipliers. 

CHOKES PRECISION POTENTIOMETERS 

VOLUME CONTROLS VARISTORS 

SWITCHES SELENIUM DIODES 

RHEOSTATS & RECTIFIERS 

J. R. LONGSTAFFE CO. LTD. — RELAY DIVISION 

STRUTHERS-DUNN RELAYS — Over 5348 Types 

Power, Small, Sensitive, Latch, Sequence, Instrument-

Controlled, Special Purpose. Timers. 

AIRTRON CANADA LIMITED 

Duplexers 

Directional Couplers 

Wave Guide Switches 

Flexible Waveguide 

Waveguide Bends, 

Twists, Elbows 

VSWR Standards 

Antenna Horns 

Rotating Joints 

Mixers 

Micro-Wave Components 

RF and Pressure Gaskets 

"PRODUCTS OF CANADA" 
Manufactured IN CANADA by 

J. R. LONGSTAFFE CO. LIMITED & ASSOCIATED COMPANIES 
300 CAMPBELL AVENUE TORONTO 9, ONTARIO 
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A TOMO FIVE BO al« — # EXIIMITION PARA, TORONTO 

AT THE 
CANADIAN 

I.R.E. 
CONVENTION 

Besides research and production skill Marconi 
offers top-flight technical assistance to the Cana-
dian electronic industry. If you would like 
information on any of the following specialized 
tubes or components, call on our Marconi 
specialists at Booths 135 and 137. 

Receiving & TV Picture Tubes—Power Tubes—Magnetrons— Klystrons 

Image Orthicons—Carcinatrons—Thyratrons--Travelling Wave Tubes 

Rectifier Tubes—Hunt Capacitors—Clarostat Controls and Resistors 

National Components—Jackson Test Equipment—Esico Soldering Irons 

Turner Microphones—Webcor Tape Recorders and Diskchangers 

ELECTRONIC TUBE AND COMPONENTS DIVISION 

CANADIAN Marconi COMPANY 
830 BAYVIEW AVENUE, TORONTO 

BRANCHES: Vancouver • Winnipeg • Montreal. Halifax • St. John's, Nfld. 

ELECTRONICS & COMMUNICATIONS, SEPTEMBER, 1956 For further data on advertised products use page 85. 
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RUGGED, LONG LIFE 
EIMAC 4X5000A CERAMIC 
TETRODE DELIVERS 10kw 
FOR SINGLE SIDEBAND 

4X50000 RADIAL- BEAM POWER TETRODE 
TYPICAL OPERATION 

FREQUENCIES BELOW 30 mc. 

Class C Class AB' 
CW R-F Linear 

Amplif.er 
D.0 Plate Voltage 7500v 7500v 

DC Screen Voltage 500 v 1250 v 
DC Grid Voltage -350 v -300v 
D•C Plate Current 2.8 amps 1.9 amps 

Driving Power 150w Ow 
Plate Dissipation 5 kw 4.2 kw 
Plate Power Output 16 kw 10 kw 

• Class AB figures shown are under Peak 
Envelope or Modulation Crest Conditions. 

Visit Eimac klystron, negative-grid 
tube and ceramic receiving tube 
display at Booth 153 during the 
Canadian I.R.E. Convention. Also 
see "Tubes That Can Take It", a 
new motion picture on revolution-
ary Eimac receiving tubes. 

'elormae 

Top Single Sicleband performance plus the advantages of great im-

munity to damage by thermal or physical shock are combined in the 

metal and ceramic Eimac 4X5000A radial-beam power tetrode. 

Developed especially for Single Sideband communication systems the 

4X5000A delivers 10kw power output and has a maximum plate dis-

sipation rating of 6000 watts. High output is easily developed without 

going into the positive grid region. 

A unique integral-finned anode permits the 4X5000A to be cooled 

with low air pressures. Simple coaxial construction provides low in-

ductance muliiple terminals. 

Now available for optimum socketing and cooling of the 4X5000A is 

the Eimac SK300 air-system socket. 

For further information about the 4X5000A and its compan-

ion socket write our Application Engineering Department. 

EITEL-McCULLOUGH, INC. SAN BRUNO 

CALIFORNIA 

The World's Largest Manufacturer of Transmitting Tubes 
Represented in Canada by 

e: THE AFIEARN AND SOPER 
COMPANY LIMITED P.O. Box 715, Ottawa, Ontario 

For further data on advertised products use page 85. 
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EVOLUTION IN PREMION 
INURUIVIENTg 

MODEL 1037C provides the basic 
facilities required for radio, tele-
vision, radar and industrial el-
ectronics servicing and testing. Its 
small dimensions and universal 
power supply operation make it 
of universal application. 

MODEL 1052 has a 4-
inch diameter flat-screen 
tube providing two am-
plifier channels of ap-
proximate gain 2,000 
each and an upper fre-
quency response of bet-
ter than 5 megacycles. 
The repetitive or trig-
gered time-base has a 
sweep duration from 200 
milliseconds to 5 micro-
seconds with constant 
full screen deflection. 

MODEL 1049 Double seam meets in 
dustrial and laboratory requirements, re-
cording frequencies from zero to 400 Kc s 
(Al) and 800 Kcs. ( A2). 

4- inch flat-screen double beam tube 
operates at 2KV and provides for opera-
tion at 4KV when recording of fast 
transients is undertaken. 2 independent 
channels with gains 900 and 25. 

The complete range of Cossor oscillo-
scopes provide instruments that are de-
singed to meet plant and laboratory 
requirements and are an evolution in 
precision. 

Write for complete specifications and 
details to Cossor (Canada) Ltd. 
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MODEL 1035 incorporates a 4" 
flat screen Double Beam Tube 
and independent amplifiers pro-
viding high and low gain channels 
with a frequency range of 20 c s 
to 7 Mc s and 20 c s to 100 Kcis 
respectively. Voltages of applied 
signals can be measured directly 
on calibrated front panel dials. 

MODEL 7514C Oscilloscope is a 
versatile high gain wide band in-
strument for general laboratory 
and industrial applications. The 
Amplifier handles signals from 5 
cycles to 10 Mc. 

COSSOR (CANADA) LIMITED 
301 Windsor St. 

OTTAWA 

160 Laurier W. 
5.4206 

HALIFAX 

MONTREAL 

8230 Mayrand St., Decarie Boulevard 

RE 3-6502 

Phone 4-6487 

TORONTO 

648A Yonge St. 

WA. 4-1226 

ELECTRONICS & COMMUNICATIONS, SEPTEMBER, 1956 For further data on advertised products use page 85. 



complete 
money-saving 

service 
You can save enormously on time, materials and 
labour, with rural distribution wire and supplies from 

Automatic Electric. The wire is insulated, colour cod-
ed and formed like cable. It is put up fast and econ-

omically. All that's needed is a single bracket at each 
pole for proper attachment. Here is a typical 
installation: 

for all your rural distribution wire and supplies 

PROTECTED TERMINAL Can be sup-

plied for either cable or station protection. 
Weather-tight and designed for either pole 
or crossarm mounting. Available for 6, 11 
and 16 pair wire. 

WIRE VISE Jaws of steel hold the 
support wire in a never relaxing grip. The 
fastest and neatest way of dead ending 
wire and cable. 

DISTRIBUTION WIRE The economical 
solution for expanding rural and suburban 
telephone facilities. 19 gauge solid copper 
conductors are polyethylene insulated and 
P.V.C. jacketed. The conductors are twist-
ed together in pairs around an insulated 
messenger. 6 pair wire illustrated. 11 and 
16 pair also available. 

WIRELINK for splicing the messenger. 
Uses the same principle as the wire vise. 
Simply insert the wires in the ends until 
a click is heard. The wirelink will then 
never let go. 

These are just a few of the money-saving items Automatic Electric offer to thrifty-minded 
telephone companies. For helpful information and better service on your own particular 
requirements contact your nearest Automatic Electric office. Branches in Montreal, 

Ottawa, Brockville, Hamilton, Winnipeg, Regina, Edmonton and Vancouver. Head Office: 
185 Bartley Drive, Toronto 16, Ontario. 

AUTOMATIE FLEURIE 
SALES ( CANADA) LIMITED 

5623 

TYPE "8" BRACKET attaches the mes-
senger directly to the pole as shown. If 
there were no terminal box, the wire 

would lie on the bracket—protected from 
rubbing by a plastic guard. A type "C" 
bracket is available for crossarm mounting. 

UNPROTECTED TERMINAL for pole or 
crossarm mounting. Weatherproof, dur-
able, reliable and very inexpensive. Avail-

able for 6, 11 and 16 pair wire. 

For further data on advertised products use page 85. 



connect with 
CANNON 

PLUGS 

11••• 

For Aircraft, 
Electroiics, Instruments 

AN 
For Aircraft 

Vibration Resisting— Moisture Proof 

AN-E 
For General Circuitry in 

More Rugged Applications 

RK 
For Rack- and- Panel 

Applications 

DP 

for better aircraft 

and electronic equipment 

AN Series ... conforming to Specification MIL-C-
5015B. 15 diameters and 260 insert layouts. 6 shell 
styles, AN3100 to AN3108. 

AN-E Series ... environment resisting. Meets Spec-
ification MIL-C-5015B. Completely sealed from cable 
to cable. Integral cable clamp. New grounding lugs. 
Improved sealing grommet and new grommet fol-
lower. Resilient inserts. 

K, RK Series... Special Acme thread. Rugged. 8 
basic shell shapes, 8 diameters, and 204 catalogued 
insert layouts. The all-purpose line. 

DP, DPB, DPD, DPD2, DPD2R, DPR, DPA (min-
iature), and DPM Series... rectangular in shape 
with many insert layouts in DPB and DPD. 

«IMIS 

For Audio 
P and 0 Series, the original microphone series .. • 0 22 shell styles and 7 insert layouts. 

For Low Level Circuits 

XKr XL 

For Portable Radio and 
Other Audio Circuitry 

Dr U 

X, XK and XL Series ... 23 basic shell styles and 
8 insert layouts for cord-end or wall mounting. 

.1•••• 

••••• 

Sub-Miniature Connectors ... The D and U Series for cord-end, rack-
and- panel, or wall-mounted applications. The D Series has 3 basic 
shapes, up to 50 contacts. The hermetically-sealed U Series, cyl-
indrical with 4 basic shell sizes, accommodates up to 12 contacts 
in 12 insert layouts. DH Types used for hermetically-sealed min-
iature components. 

For High Pressure 
Applications 

GS 
For Osen Flame Protection 

STEEL SHELL 
FIREWALL 

CANNON ELECTRIC CANADA LIMITED 
160 Bartley Drive, Toronto 16, Ont. 
Montreal Office—Montreal Airport, Doi val. P.Q. 

Factories also in Los Angeles, East Haven, London, 
Melbourne. Licencees in Paris. Tokyo 

5507 

11111111CIIIIIIC 

Hermetically-Sealed Connectors ... with steel shells and 
contacts to withstand high pressures. Available in 
the GS, KH, DH, and U Series. Insulation is a vitre-
ous material, fused under high temperature to shell 
and contacts, thus forming a true hermetic seal. 

AN-K and C  K Firewall or High Temperature Connectors 
... offer you the greatest variety of this type of con-
nector. Cannon made the first firewall connector and 
is still the leader in the field. Wall- or box-mounting 
receptacle. Straight or angle 90° plugs. Crimp-on 
contacts... no solder to melt. Inserts of asbestos-
filled or glass-filled material. 

CAN NON 
ELECTRIC 

Since 1915 

«Mlle 
ualMe 

Cannon 
Plug 

Guide 
Send for a copy of the 
Cannon Plug Guide. 
Be sure to see 
Cannon's informative 
16mm technical film 
"Contact." 

EXHIBITOR — CANADIAN IRE SHOW 

ELECTRONICS & COMMUNICATIONS. SEPTEMBER. 1956 For further data on advertised products use page 85. 



the Measurement 
of Industry... 

INSTRUMENTS 

With measurement an increasingly important 

function in industry — and Simpson instruments a 

major factor in the instrumentation field — then 

Canadian industry and Canadian made Simpson 
instruments have much in common. 

Instrumentation is a complex field and requires, 

for solutions to industry's problems, the attention 
and facilities of specialists. That's just what we at 

Bach-Simpson feel we are — specialists, backed by 

complete Canadian facilities for manufacture, 
design and engineering of panel instruments. 

If you have a problem in this field, let us have 
a look at it, regardless of how insurmountable it 

may appear. Others have found in Canadian 
made Simpson instruments the answers to their 
problems 

1255 BRYDGES ST. LONDON, CANADA 

IN U.S A. SIMPSON ELECTRIC COMPANY, 5200 W KINZIE ST., CHICAGO 44, ILL 

PLEASE VISIT US AT THE 

I. R. E. CONVENTION 

For further data on advertised products use page 85. 



BUD 

eecte3-  "PRESTIGE" -esreuPiv-- CABINETS 

14bA4e) 
Again Bud is first with the finest . . 

the new line of "PRESTIGE" cabinets. These 
cabinets have the sleek "custom-made" appearance 
yet sell at standard stock prices. 

Here's the first really different cabinet in 
years, one that you will be proud to show your 
customers . . . one that will enhance the appearance 
and increase the utility of any instruments or 
equipment which it may house. 

Note how the hinged cover — available solid 
or perforated — swings back completely to provide 
easy access. See the two movable supporting 
channels, adjustable laterally to accommodate any 
width chassis or mounting platform. Carrying is 
made easy by means of two comfortable recessed 
handle slots. 

These cabinets are fabricated of 16-gauge steel 
and flawlessly finished in gray hammer-tone. They 
will accommodate standard size relay rack panels 
7" x 19"; 83/4" x 19"; 101/2 " x 19". Bud "PRESTIGE" 
cabinets are available in 3 sizes with either solid 
or perforated tops. 

Be the first to stock and sell Bud "PRESTIGE" 
cabinets. Take advantage of our large advertising 
and direct mail promotion on these new cabinets. 

Write us for further details or contact the Bud 
Representative in your territory. 

At The IRE, See Us At Tenatronic's 

Booth No. 257 

See these and other Bud Products at your nearest distributor or write for catalog. 

TENATRONICS, LTD. 
DAVIS DRIVE EAST NEWMARKET, ONTARIO 

Exclusive Canadian Representative For 

BUD RADIO INC. 
211 8 East 55th Street Cleveland 3, Ohio 

ELECTRONICS 84 COMMUNICATIONS, SEPTEMBER, 1956 For further data or advertised products use page 85. 
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WESTINGHOUSE ELECTRONICS 

Your Partner in Efficient Production 

10 times more accurate than ordinary tool setting! 
Ordinary manual tool settings 

can't possibly give you the close 

tolerances you need today. 

Rejects pile up .. . time's wasted 

in making allowances for wear. 

But with the new Canadian 

Westinghouse Electronic Micro-

Spacer, you get accuracy to 

1/10,000" ... with never a worry 
about wear. 

Invented by Canadian 

Westinghouse, this new Micro-

Spacer is ten times more accurate 

than the best manual setting. 
And this is lifetime accuracy . . . 

because the setting is done by 

electro-magnetics, not by metal 
parts. 

Remotely operated, simple in 

design, the new Westinghouse 

Electronic Micro-Spacer is an ex-

cellent example of how Canadian 

Westinghouse Electronics serves 

Canadian industry .... one of the 

hundreds of ways Westinghouse 

can help you operate more 

efficiently. Backed by the 

Westinghouse team of 400 en-

gineers, physicists and scientists, 

it illustrates why Westinghouse is 

Canada's leader in military and 
commercial electronics. 

We will gladly have an elec-
tronics specialist review your 

entire operation, and submit 

detailed recommendations on 

putting Westinghouse Electronics 

creative experience to work for 

you. Contact any branch of 

Canadian Westinghouse . . . un-
surpassed in electronics. 

WATCH 

WESTINGHOUSE 

ELECTRONICS 
ELECTRONICS DIVISION 

CANADIAN WESTINGHOUSE COMPANY 
LIMITED • HAMILTON 

Be sure to see the Westinghouse Electronics 
Micro-Spacer in the Westinghouse display at 
the Canadian I.R.E. Show, October 1 to 3, 
main aisle, C.N.E. Automotive Building. 

56M745 

Enjoy Television's Top Dramatic Show, Westinghouse STUDIO ONE, every Monday at 10:00 o'clock 
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G.E. DEVELOPS NEW 
PLUG-IN CHASSIS 
FOR 2-WAY RADIO 
NEW PROGRESS LINE saves money on maintenance 
through faster servicing— protects from obsoles-
cence because chassis are quickly interchangeable. 

TN the new Progress Line, transmitter, receiver, power 

"supply and optional chassis are individually rack. 

mounted in a triple-rigid mobile case. Rapid inter-

changeability is provided by this rack construction and 

true plug-in chassis. This plug-in design permits 
changes in frequency, power, type of reception ( narrow 

or wide band) quickly at minimum cost, at any time. 
You're free of any obsolescence risk! 
You may switch Progress Line mobile units— 

whether front or trunk mount, between vehicles with 

6 or 12 volt DC systems. No electrical alterations are 
needed. And any mobile combination can be converted 

quickly to a low-cost, 117 volt AC intermittent duty 

base station by changing only the power supply chassis! 

Let a G-E Communications Specialist analyze your 
radio needs and develop an installation or conversion 
program planned for long-run savings. Write or call 

today for full specifications on the new PROGRESS 

LINE. Write: Mobile Equipment Sales, Canadian General 

Electric Co. Limited, 830 Lansdowne Ave., Toronto. 

VANCOUVER 

INDIVIDUAL PLUG-IN CHASSIS minimize capital investment in spares 
and reduce radio maintenance time! Your vehicles will be back "in 
service" faster. For instance, you can replace either a transmitter 
or receiver plug-in chassis right in the vehicle in 5 minutes—using 
only a screwdriver. Individual plug-in chassis of the new General 
Electric Progress Line units also provide complete interchange-
ability between mobile and station transmitters and receivers. 

EASY FRONT MOUNTING under the dash. The new G-E Progress 
Line case is less than 15" deep. For the first time you can have a 
90-watt from mount mobile unit in the 25-54 MC band and a 
50-watt front mount mobile unit in the 144-174 MC band. In the 

25-54 MC band you can now have simultaneous monitoring of 
2 channels, in the same case, without additional equipment. 

SEE THIS EQUIPMENT AT THE CANADIAN I.R.E. SHOW 

ELECTRONIC EQUIPMENT OFFICES LOCATED IN 

• CALGARY • WINNIPEG • TORONTO • MONTREAL • HALIFAX 

CANADIAN GENERAL ELECTRIC COMPANY 
MR-956 

LIMITED 

For further data on advertised products use page 85 



Plan to Attegad 

CANADA'S FIRST FULL SCALE 

ELECTRONICS and 

NUCLEAR SCIENCE 

C CII 1111111 E MTIOI1 
and exposition 

AUTOMOTIVE BUILDING, EXHIBITION PARK 

TORONTO, CANADA 
OCTOBER 1ST, 2ND and V°, 1956 

A milestone in the development of electronics and 

nuclear science, with over 100 leading manufacturers 

and government bodies presenting the newest 

products and techniques! 

The three day programme of exhibits and technical 

papers by leading experts will be a must for 

thousands of engineers, technicians, educationalists 

and buyers— from Canada, the United States and 

abroad. Write the Convention Manager today 

for your copy of the programme and advance 

registration form. 

CANADIAN I.R.E. CONVENTION 
Office 745 Mount Pleosont Rd., Toronto 12, Conodo 
Telephone HUdson 8-7768 

30 th Anniversary in Canada 
The Institute of Radio Engineers 

ELECTRONICS & COMMUNICATIONS, SEPTEMBER, 1956 For further data on advertised products use page 85. 
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PRO GrRE SS 
Points 

An 

Electronic* 

Finger 
The relay tower is a sign of our 
progress in communications just as the 
transmission tower opened the country 
with electric power over the past 50 years. 

Central Bridge already successful in 
building steel ship bottoms, tanks, 
bridges and structural work of all kinds, 
leads again with fabrication and erection 
of these new electronic fingers in the sky; 
the television and micro-wave relay tower. 

(CENTRAL BRIDGE  
*Central Bridge Towers 
were recently made for: 
Bell Telephone Company of Canada 
Dept. of National Defense 
Canadian Broadcasting Corporation 
Eastern Telephone and Telegraph 
New Brunswick Telephone Company 

For further data on advertised products use page 85. 
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ANOTHER BOMAC FIRST! 

miniature C band ma netron 

actual size 

RELIABILIT 
nder severe stress -- 10.000 g's longi. 
idinally. 1.000 g's laterally . . H!GH 
RECISION, ADJUSTABLE TUNING foin 

.5400 to .5900 inc. by worm unce with set 
screw lock on tuner... FREQUENCY DRIFT 
-- less than 0.05 Inc C . . . COMPLETE 
PACKAGE UNIT — no accessory equipment 
or accessory fittings are required . . . 
WARM-UP TIME — 7 second:: . . WEIGHT 
-- 6.5 oz. . . . DIMENSIONS — 8" bigh. 

diameter 

her miniature magnetrons for higher 
k appl . e. 

For complete 
specifications, 
write (on your 

company letterhead) 

. EC-9 e or: nc. 

Offices in major cities: — Chicago • Kansas CJty • » ias Angeles • Dallas • Dayton • Washington • Seattle e San Francisco • Toronto 

Export: — Maurice 1. Parisier, 1860 Broadway, N.Y.C. 

R. O. R. ASSOCIATES LTD., 290 Lawrence Ave. West, Toronto 12, Canada Tel. RUssell 1-9391 
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The new integrated toll board is 
cordless and completes calls by 
remote control. Transmission 
paths are not carried through the 
switchboard, but through auto-
matic switching equipment, 
controlled by the operators at 
the board. 

Chief operator's control console. 
The control and supervision of 
traffic is centralized. Automatic 
signals adjust themselves to the 
prevailing conditions during over-
load. Service information and 
intercept boards are also provided. 

UNIQUE TELEPHONE FACILITIES AT 
NEW WESTMINSTER, B.C. FEATURES 

AUTOMATIC ELECTRIC EQUIPMENT 
On January 29th, 1956 in New Westminster, 

the B. C. Telephone Company made the largest 

cut-over in its history to meet the 

phenomenal growth of the city. By means of two 

and one-third 10,000 line units of 

Strowger Step-by-step Equipment, the Company 

now provides local and extended area 

service to more than 21,000 subscribers between 

New Westminster and neighboring Vancouver. 

A unique feature of this ultra-modern 
exchange is the complete provision for 
handling toll traffic. With the inter-toll dial 
trunks illustrated, an operator may dial 
direct to some 40 toll centres. Automatic 
alternate routine is provided ' here 
advantageous. 

A bay of inter-toll selectors shown in the 
toll switchroom. Here toll switching, both 
terminating and through, are handled by 
Automatic Electric's Type FW-I Intertoll 
switching system, which incorporates many 
new features for the switching of toll traffic. 

The facilities at New Westminster represent another large installation 
of Strowger Stev-by-step equipment in Canada ... proving once again that 

Strowger is your safest invelment in telephone equipment. Contact our 
engineers for their recommendations on your specific problems. 

Using a new high speed method of call 
distribution, incoming traffic is received by 
any available operator. Calls are served 
through a "gate" systeir practically in the 
order of their arrival, wie preference being 
given automatically to certain classes of 
calls. The illustration shows primary dis-
tribution bay. 

Distributed by 
Automatic Electric Sales (Canada) Limited, 
Head Office: 185 Bartley Drive, Toronto 16. 
Branch Offices: Montreal, Ottawa, Brockville, Hamilton, Winnipeg, 
Regina, Edmonton, Vancouver. 

(CANADA) LIMITED 

For further data on advertised products use page 85. 
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EDITOR'S 1'101, 

More About Engineers 
At the annual meeting of the Canadian Manufacturers' 

Association recently held in Toronto, announcement was made 
by Crawford Gordon Jr., president of the A. V. Roe Canada 
Ltd., of a national conference to be held September 10th-1 1th 
on scientific and engineering manpower aimed at finding a 
solution to the "existing extreme shortage of scientists, 
professional engineers and skilled technicians". Leading 
Canadians in the fields of education, government, the profes-
sional societies, labor and industry are expected to attend this 
conference. 

It is extrernel> unlikely that a two-day conference will find 
the ultimate solution to the "existing extreme shortage of 
scientists, professional engineers and skilled technicians", but 
there is every reason to believe that an earnest analysis of the 
situation by leaders of industry, government and members of 
the professional societies et al could find ways and means of 
plugging one leak that is draining off the most highly 
experienced engineers that industry possesses, a leak that is 
permitted to remain open with the full sanction and knowledge 
of those who are in such dire need of engineering personnel, 
namely, the policy of retiring engineers to pension or otherwise 
when they are fully capable of further years of useful service. 

Despite the reasoning underlying company retirement 
schemes, there is little justification why a man with twenty-five 
or thirty years of experience should be compelled to retire 
from active participation in engineering, especially in face of 
the extreme shortage of such personnel. Surely company policy 
on this matter could be revised to prevent what literally amounts 
to throwing years of engineering experience out the window. 
If it is essential that engineering personnel must be retired 
to fulfil company retirement policy, a policy which under the 
circumstances would appear untenable, then it would seem 
logical that further company policy be laid down to provide 
for the part-time employment of retired engineers or their 
retention in a consulting capacity in order that the years of 
their accumulated knowledge may not be entirely lost. 

In view of the extreme shortage of skilled technical men, 
it seems a little rifficulots that an engineer or scientist who is 
still capable and desirous of remaining in employment should 
be denied the privilege of so doing because he is 65 years old 
and the pension policy of his firm stipulates that he must, 
therefore, be retired. 

* 

The Patent Waiver 
In a recent report issued by the Ontario Association of 

Professional Engineers addressed to professional engineers and 
management and dealing with the subject of professional 
recognition for engineers, it is pointed out on behalf of the 
engineer that "the use of the Patent Waiver, all too prevalent 
in this country, is not an inducement to creative thinking. If 
such a document is necessary because of the need to protect 
systems or formulae, then the company's solicitor should be 

required to give an equal amount of thought to the protection 
of employer and to the protection of inventor." 

This is an old issue and one that has been bandied about 
for some considerable time. There are definitely two schools 
of thought on the matter which would appear to be irreconcil-
able, and though we are definitely of the belief that every 
consideration should be given to the employee whose creative 
ability devises some way or means of further enriching his 
employer, an employee, nevertheless, in the commonly accepted 
interpretation of the word, is by no means in a position to 
regard any financial gain from his invention as a right, but 
should regard it rather as a reward. 

It is indeed unfortunate that there should have to be such 
a document as a patent waiver, but then, as the poet said, "life 
is real, life is earnest", and no one knows this better than the 

business manager who pays thousands of dollars annually in 
engineering salaries for the express purpose of buying the 
creative ability of engineers to devise new and better ways of 
conducting his business. This, of course, is but one of the 
many arguments that can be presented both pro and con on 
the matter but it is, we think, fundamentally irrefutable. 

Color Television 
Canadian Westinghouse talked color when it introduced 

the 1957 TV line to its dealers in July, but predicted that only 
one family in one thousand able to receive color programs, 
will buy color in 1956-57. 

Ricardo Muniz, manager of the TV-Radio Division of 
Canadian Westinghouse, blamed the slow progress of color 
television on the lack of sufficient programming plus the fact 
that Channel 2 in Buffalo would soon end its affiliation with 
the major color broadcaster in the United States and also the 
current apathy of the Canadian Broadcasting Corporation to 

color television. 

Mr. Muniz said that color presents many problems to a 
manufacturer. Problems of service and selling lead to high 
cost and possible dissatisfaction. Mr. Muniz said that his 
company would bring color television sets in a dozen at a 
time as prestige items in order that dealers and the public 
may know that they have the sets available even though the 
people who ask dealers about color TV generally have no 
intention of buying at this time. 

Mr. Muniz told dealers that the relatively high price of 
the set and the predictable reception of Channel 17 gives 
buyers poor value for the money they spend. He said that it 
would be "unfair" to push color with the outcome so much 

in doubt. 
"When the CBC moves into color," Mr. Muniz said, "then 

we will produce sets in Canada as the market grows. Right now 
the move would be highly impractical." 

This then is the situation with color television as far as 
one manufacturer is concerned, and it may be reasonably taken 
for granted that the thinking on the part of other manufacturers 
is fairly parallel. 

• C.,.•••••,••••””mo 1 OXIR 



for years we've 

been saying it proudly... 

KESTER SOLDER 
MADE IN 

Since 1931, the Kester Solder used throughout the Dominion 

has been made in Canada, at Kester's own plant in Brantford. 

We're proud of this long record of "belonging". . . proud, too, of the 

fine acceptance you've accorded each of our products. The "Made 

in Canada" label you find on your Kester Solder is your assurance of 

the finest in solder quality . . . made to exacting specifications 

by Canadian workmen in a Canadian plant, with 

materials purchased in Canada. 

SEND TODAY 

for complete literature on Kester Solder. 
No obligation! 

KESTER SOLDER COMPANY 

° y am actiâ  LTD. 

BRANTFORD, ONTARIO 

For further data on advertised products use page 85. 
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First Region 8 Conference For IRE 
In realms electronic there has been a long standing need in Canada for 

a national forum where engineers and scientists could present significant 
developments for critical discussion. The technical program for the Canadian 
Convention and Exposition, which has already appeared in the July pages 
of this journal, is sufficient evidence of this need and of the diversity of 
objectives of electronic engineers. 

Because electronic devices are not confined to the radio communications 
field but affect many branches of science and engineering it is appropriate 
and significant that this forum should be provided by IRE. It is appropriate 
because the topics fall within the interests of IRE members who are found 
from sea to sea, in sections from St. John's to Vancouver. In the past IRE 
has sponsored Regional Conferences in its seven regions in the USA and it 
is now holding its first Region 8 conference. The boundaries of Region 
8 are simply those of Canada so this Convention and Exposition has peculiar 
significance as it is the first to be held under IRE auspices of a national 
character outside the United States of America. It represents a phase in the 
growth of IRE just as much as it marks a milestone in the industrial and 
technological development of the country. 

The broad interests of IRE members are strikingly attested by the names 
of its Professional Groups; Electronic Computers, Antennas and Propagation, 
Medical Electronics, Nuclear Science, Broadcast and Television Receivers, 
just to pick a few at random. In fact the whole Professional Group System 
is a unique feature whereby specialists can concentrate on one or more 
subjects within the framework of the IRE organization for the common 
advantage of all members. This wide variety of subjects is reflected and 
catered to in the present convention program. To augment and complement 
the technical papers the Exposition has been arranged to furnish maximum 
technical information and to focus attention on the ever increasing engineering 
and manufacturing facilities available here at home. 

That the IRE, through its publications, standards, and in other ways is 
of value to citizens of many lands is demonstrated by the increasing number 
of sections that are being formed in other countries at the request of local 
members. In the rapidly expanding radio electrical field this influence is 
growing, carrying with it promotion of international goodwill and under-
standing. Geographical proximity and a common language combine to make 
it natural that the first national convention outside the USA should be in 
Canada but we look forward to the time when we can benefit from similar 
conferences in other countries. 

We are privileged in Region 8 to provide an opportunity for technical 
discussions between members and their friends and are indebted to the far 
sighted Executive Committee of the Canadian Convention which initiated 
the proposals, to its specialized committees which have prepared the detailed 
plans and to the Convention Manager for his excellent organization. 

Dr. J. T. Henderson, 
Regional Director, 
Institute of Radio Engineers. 

ELECTRONICS sk COMMUNICATIONS, SEPTEMBER, 1956 
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business briefs 8t trends 

* A schedule of salaries for Canadian engineers, 
recommended by the combined associations of pro-
fessional engineers of Canada, ranges from $4,200 
annually for a Grade I engineer to $16,000 annually 
for a Grade VII engineer. The salary for a Grade 
VIII engineer should be arrived at by agreement. 
A definitive breakdown of the qualifications and 
experience for the various grades of engineers is 
contained in the presentation which is to be used in 
interpreting the recommended schedule of salaries. 

* The Radio Electronic Television Manufacturers 
Association of Canada reports that up to the end 
of May 1956 the total television sales in Canada 
amounted to 2,175,234 sets. 

* British exports of Hi-Fi equipment are making 
substantial inroads into many overseas markets in-
cluding the United States, it has been reported. In 
1955 British manufacturers of this equipment ex-
ported nearly $16,000,000 worth of goods and up to 
the present time this year it is estimated that sales 
have increased by 17 per cent. 

* 

* Developed under contract for the United States 
Air Force, Eitel-McCullough of San Bruno, California 
have produced a new stacked ceramic receiving tube 
in order to provide a small electronic tube capable 
of withstanding airborne and missile applications. 
Design of the tube eliminates the necessity of sockets 
since the tube is wired directly into the circuitry of 
the system. 

s: 

* In the past eight years the use of electronic con-
trol apparatus in industry has just about doubled in 
the United States according to the Department of 
Commerce. It is estimated that the sale of electronic 
control equipment in 1956 will reach nearly $20 
million. 

s:s 

* American authorities are becoming increasingly 
alarmed over the growing volume of imported 
portable radio sets. In the first three months of 1956, 
89.000 units were exported to the United States. 
As a means of forestalling American complaints, 
Japanese industrialists are reported to be considering 
the application of a self imposed quota. 

* Edmund Allen, Director of Apprenticeship and 
Tradesmen's Qualifications for the British Columbia 
Department of Labor, has stated that television and 
electronic technicians in British Columbia are to 
come under certification of the government. An 
Order in Council approving the granting of certifica-
tion was passed by the B.C. legislature in July last. 

* The increasing use of tape recording equipment 
has boosted the requirement of magnetic tape in the 
United States to the point where it is estimated that 
nearly seven billion feet of magnetic tape will be 
produced in 1956. Dollar-wise this will mean about 
$9 million for the tape industry. 

* The sale of replacement parts for television and 
radio sets to the American public reached $200 
million dollars in 1955 and indications are that this 

volume will be bettered by $90 million dollars by 
1957 rising to $480 million dollars by 1958. 

* The first pictures to be televised from a sub-
merged submarine were telecast from the United 
States submarine "Albacore". The underwater camera 
used for the event was a product of Pye Canada 
Limited of Ajax, Ontario. 

* The National Coal Board of Great Britain is 
turning to electronics for the improvement of safety 
measures. Instruments developed to this end include 
a portable carbon-monoxide detector and alarm, a 
photoelectric densitometer for speedy evaluation of 
long-running thermal precipitator samples and an 
automatic particle counter for the measurement of 
dust samples. 

* In order to make the purchase of computing 
machines more feasible for small business concerns 
manufacturers are now working on the production 
of smaller, less expensive machines. The cost range 
of computers to Canadian business firms has now 
been brought down to between $20,000 and $35,000. 
Insofar as the larger computers are concerned a few 
have been in operation for some years and reports 
indicate that orders have been placed for about ten 
large installations ranging in cost from $100,000 to 
$200,000. 

* In 1955 American business firms spent $36 million 
on electronic replacement parts and defense authori-
ties spent $105 million. Forecasts indicate that these 
levels will rise at the rate of about 10 per cent 
through 1957 and 1958. 

* 

* Roughly twenty two tons of radio and television 
equipment was used by CBS to cover the Chicago 
Democratic convention. 

* Drugstores, hardware stores and supermarkets in 
the United States have installed tube testers for the 
convenience of customers who may now test their 
old radio and TV tubes and purchase new ones from 
the shelves of such establishments. Nearly 12,000 tube 
testers have been installed since 1953 at a total 
value of $3 million. 

* 

* Industry throughout the world is turning to the 
electron microscope to further advance their research 
projects. According to recent reports there are about 
1,200 such microscopes in use today ranging in cost 
from $9,000 to $50,000. 

* 
* At the present time transistors are being produced 
at the rate of 10 million units annually and according 
to reports future requirements will increase produc-
tion to 300 million units annually by 1956. It is 
estimated that of the 300 million figure about 25 
million of the transistors will be of the medium and 
large power variety. 

* 

* Sylvania Electric Products Inc., of New York 
City are using an 18,000 mile private communications 
network and data processing system to link their 19 
laboratories. Center of the system is in Camillus near 
Syracuse, New York. 



The 
STRAIGHT WAY 
Home 

The R Theta D-R Navigation Computer 

System, produced for the RCAF, the 
first of its type in the world. Completely 

electromechanical in operation, no ground 

or airborne transmitted information is 
needed. Now under evaluation by the 

armed services of the U.S.A. and U.K., the 
R Theta will guide the pilot the straight way 

home no matter where he flies. The R Th stern 

This new milestone in aviation was invented by Wing Commander 

J. G. Wright, RCAF. He was awarded the McKee Trans- Canada Trophy 

for 1954 for this contribution to Canadian aviation The R Theta 

was developed and is being produced for the RCAF by PSC Applied Research Ltd. 

PSC APPLIED RESEARCH LTD. 

• •1-1111111118[7:443— 
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/500 O'CONNOR DRIVE 

PLYMOUTH 5-3371 

TORONTO 16, ONTARIO, CANADA 

Visit our Exhibit at the Canadian I.R.E. Convention, Booths 346, 348, 350 • TORONTO, OCTOBER 1, 2, 3 



THIS IS REPLACED WITH 

*PACKAGED ASSEMBLY CIRCUIT 

P4Cfactz  COSTS 
PAC requires fewer insertions. Sim-
plified equipment. Smaller chassis 
area. Reduced inspections. Fewer 
items purchased. Fewer chassis 
holes. Simplified chassis wiring. 

UNIQUE TERMINAL DESIGN 
The Erie PAC terminal provides a 
"U"shaped cross section and tapers 
in both planes to assure easy inser-
tion, self-adjusting— rigid fit, and 
large contact area. - 

FLEXIBILITY 
All Resistance values between 5 
ohms and 50 megohms. Wide range 
of capacitor temperature character-
istics. Parallel and series arrange-
ments readily obtained. Excellent 
circuit flexibility thru use of printed 
wiring type base. 

REDUCED CHASSIS AREA 
Chassis area is reduced by use of 
the vertical plane design feature. 15 
components per square inch. 

See us at the Canadian IRE 
Booth No. 358 

Erie's new Packaged Assembly Circuit is able to 
reduce assembly and labor costs for electronic 
component users by simplifying automation. By 
employing standard size resistor and capacitor 
pins, a PAC module can be assembled simply, 
automatically, and economically. 
PAC will drastically reduce the number of com-
ponent insertions in TV, radio, computers, and 
otber electronic equipments by combining up to 
90 components into one PAC module. The illus-
tration above clearly exemplifies how Erie's Pack-
aged Assembly Circuit will clean up and simplify 
nearly any printed circuit board. The original 
conventional design, at left, contains 44 individ-
ual components. The electrically equivalent Erie 
PAC design, at right, contains but 16 individual 
units— a savings of 64% in the number of 
insertions. 
Experimental PAC Design Kits have been pre-
pared and are available at a moderate cost. The 
5% PAC Kit includes 195 different resistance and 
capacitance values, strips, wiring boards, clips, 
eyelets, and other material essential for building 
complete PAC circuits. The 10% PAC Kit contains 
105 values along with the other items, and the 
20% PAC Kit has 54 values plus equipment. This 
Design Kit is your key to cost savings. 

Write for Erie Engineering Bulletin No. 450-1 

ERIE RESISTOR OF CANADA 
LIMITED 

TRENTON, ONTARIO 
Factories: London, Eng.; Holly Springs, Miss.; Erie, Pa. 

For further data on advertised products use page 85. 



Model 8 

Universal 

Ayo Meter 
ELECTRONICS•RADIO•TELEVISION   

\N 

The multi-range instrument with auto-
matic cut-out protection on virtually any 
overload. 

Minimizes costly instrument repairs and 
delays. If overload occurs, select correct 
range, reset cut-out button and take the 
reading. 

OTHER FEATURES: 

4 Current Ranges: 100 mA to 10Am-
peres A.C. 

7 Current Ranges: 50 µA to 10 Am-
peres D.C. 

14 Voltage Ranges: 2.5 Volts lo 2,500 
Volts A.C. & D.C. 

3 Resistance Ranges: 0-2,000 Ohms, 
200,000 Ohms & 20 Megohms. Ranges 
may be extended by means of external 
"AVO" accessories A movement revers-
ing button changes meter polarity 
without reversing leads — simplifies dis-
criminator alignment. 

Complete factory repair 
service with all spares in 
stock, available at our 
Toronto plant. 

2781 DUFFER1N STREET • TORONTO 

1 R. H. NICHOLS LTD., 
/  I 2781 Dufferin St., Toronto, Ont. 

Dept. EC9 

\ 

with Automatic Cut-Out Protection. 

Please send me complete information on 

1 your AvoMeter Multi-Range Instrument 

\I FIRM 

I ADDRESS 

REQUESTED P.' 

WI 

/  aaim ems a Mae 

1 (1\`‘ Comprehensive Avo-
Meter Bulletin avail-
able on request. Send 
for yours to-day. 



See 

Canada Wire's 

COMMUNICATIONS 
CABLE 
display 

at the I.R.E. Show 

Booth 529 

Postal Station " R" Toronto 17 

A CANADIAN COMPANY MANUFACTURING AND SELLING COAST TO COAST 

(IL) 

(r<et/÷"--Z 2 P.) 2. 

=&... 
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electronic dreams 
to order . . 

Tell us what you have in mind. 

If your project involves wire in any shape or form, 

tell us all about it. As Canada's leading 

specialists in the design and manufacture 

of all types of wires and cables we have an 

unequalled wealth of experience to offer you. 

Canada Wire engineering experience and 

extensive manufacturing facilities will help you 

meet and exceed specifications. 

Whether it's an experimental electronic project 

or a large production run, 

consult Canada Wire it pays! 

LIFELINE 0 F INDUSTRIAL CANAD A 

CANADA WIRE CABLE COMPANY 
TRADE 
MARK 
REGD 

For further data on advertised products use page 85. 
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FROM THE LD'S LARGEST PRODUCER 

GYRO s 
'Mode/ 
EXPERIENCE COUNTS! 

ou require a rate, free, vertical, roll, atti-

or special gyro, you should investigate 

wha IPSE-PIONEER can offer you. Since 

E-P is th orld's largest producer of gyros, 

you can ben from the wide range of mod-

els available, a from their experience. 

In the event that a sp *al type is required, 

consideration can be giv to engineering 

and producing the gyro at ECLIPSE- PIONEER 

or, possibly at AVIATION ELECTRIC in 

Montreal. 

Your inquiries will receive prompt attention. 
Write or wire to- day to: 

200 Laurentian Blvd., Montreal, Que 

AVIATIOrrivELECTRIC 
1 IM ' TED 

HALIFAX • MONTREAL • TORONTO • CALGARY • VANCOUVER 

ELECTRONICS & COMMUNICATIONS, SEPTEMBER, 1956 For further data on advertised products use page 85. 
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THE LATEST 
NEWS ON 
SIMPLIFYING 
DESIGN 

Versatile Vulcanized Fibre by National reduces cost 

of dies and molds and simplifies parts for fast 
assembly. 

Today's big news in product design is simp/ification 
through the use of molded plastic parts. But molding 

may not be your best answer. Formed fibre is often a 
cheaper—and better—solution! 

Look to National Vulcanized Fibre as an engineer-
ing material with these advantages: 

Lower die or mold costs 

Excellent forming qualities 

Greater durability toughness plus resilience 

Good heat resistance and dimensional stability 
Low material cost 

National Vulcanized Fibre and its unique combination 

of mechanical and electrical properties suit this light-
weight, low-cost material to hundreds of difficult 
applications. And National's generations of experience 
can always be tapped for answers to your problems. 
The typical examples on this page show what can 

result when our skilled technicians apply versatile 
vulcanized fibre to your particular job. Consult your 
nearest National representative about your current 
materials Droblem—or write Wilmington, Delaware, 
Dept. 0-9. 

111TALT11" 0  IVA IL 
1FURE COMPALIVY OF CANADA. LTD. 

ATLANTIC & HANNA AVENUES TORONTO 

1411 CRESCENT STREET, MONTREAL 

VULCANIZED FIBRE • PFIENOLITE LAMINATED PLASTIC • PEERLESS INSULATION 

KENNETT MATERIALS HANDLING RECEPTACLES • VUL-COT WASTEBASKETS 

ESTERSHIRE TEXTILE BOBBINS • VULTOT PRODUCTS FOR THE HOME 

John niione of National's staff of applications engineers, dis-
plays example of the forming versatility of vulcanized fibre. 

Drawn and formed in one oper-

ation, the hip guard shown 

here possesses the resilience, 

toughness and shape retention 

that make vulcanized fibre the 
most used material for protec-

tive athletic equipment. Chan-

(lei draw strengthens structure 
yet retains necessary spring. 

The piece is dipped, then 

baked with synthetic enamel 
for moisture protection and 
good appearance. 

Punched, formed, scived and 

flared, this insulator compo-

nent shows the successful solu-
tion of a difficult problem— 

boxing a channel on all four 
sides. In fabricating, the blank 
of vulcanized fibre was first 

cut to contour, after which the 
ends were scived, then formed 

into a box section and flared. 

This combination of oper-

ations makes the piece unusual. 

Formed and deep drown to a 
depth of 7 inches, this welder's 
helmet demonstrates the ex-

treme workability of vulcan-
ized fibre. Fabrication was by 

a single draw with an open 
bottom die—i.e., fibre was 

pulled in four different direc-
tions. Drawing depth and 

radii curve are about the matt 
imum limit. 

For further data on advertised products use page 85. 



• Weapon System Analysis 

• Component Design, Development & Production 

• Aircraft & Armament Test Instrumentation 

• System Trials & Evaluation 

• Trials Data Reduction 

CDC maintains a team of specialists to assist you 
in any phase of these activities. Familiar with 
the latest techniques in these fields, this group of 
engineers is backed by the extensive experience 
of the company in instrumentation, systems 
design and computation. This combination of 
talents permits CDC to offer complete services 
to agencies engaged in development activities 
. . . helping them make major contributions in 
these fields. 

OPPORTUNITIES FOR ENGINEERS 

Write to Personnel Manager, C.D.C., P.O. Box 
508, Ottawa, Ontario, for illustrated Personnel 
Brochure. 

COMPUTERS 

AIRCRAFT 
INSTRUMENTATION 

Tr T  
SEMICONDUCTOR 
APPLICATIONS 

COMPUTING DEVICES OF CANADA LIMITED 
P. 0. B 0 X 5 0 8 
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HAMMOND 
TRANSFORMERS 

liteetegd 7em 

HAVE BEEN BUILT - AND BUILT TO 

42000 DIFFERENT SPECIFICATIONS 

JUST A 

FEW OF 

THEM 

ASK FOR 
CATALOGUES 

66 and 67 

F OR nearly thirty years, Engineers across Canada have 
been calling on Hammond for their Transformer 

requirements. During this period, the Electronic Industry 

has grown from what many called a plaything to a giant 
that is rapidly changing our way of life. To keep up with 
this advance, Hammond has expanded personnel and 
facilities — and what is most important, has carried out 
engineering and expansion programs to give Canadian 
industry the latest in Transformer developments. 

When you have a Transformer problem—call on Hammond 
—Since 1927 Canada's Transformer Specialists. 

HAMMOND MANUFACTURING COMPANY 

GUELPH 
LIMITED 

ONTARIO - CANADA 

MANUFACTURERS OF TRANSFORMERS • CABINETS • CHASSIS • RACKS • PANELS 

DISTRIBUTED BY CANADA'S LEADING PARTS JOBBERS 

For further data on advertised products use page 85. 
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this is SPERRY 
History is a build-up of circumstances. 

Sperry came to Canada to fill a war-created need; 

remains to fill the more lasting needs of peace. 

While still engaged in the manufacture of 

instruments for defence purposes, Sperry experience 

and skills are now directed to the wider 

aspects of commerce in the development of 

control mechanisms for technical processes 

of all kinds. In this work of applying 

"the invisible power" to Canadian production needs, 

Sperry now serves Canada in peace as it did in war. 

ire! mama an ma 

111411111aiimine 

Visit the Sperry 

Booth 345 
at the 

IRE Exposition 

The technical knowledge and manufacturing facilities of 

Sperry are readily available for the solution of problems 

involving methods of automatic operation and 

monitoring in all types of industry; and the development 

of new mechanisms to meet new conditions. 

Sperry in Canada is Sperry at your service. 

It will pay Engineers to investigate opportunities at Sperry. 

SPERRY GYROSCOPE COMPANY OF CANADA, LTD. 

P.O. BOX 710 MONTREAL. QUE. 

ELECTRONICS & COMMUNICATIONS, SEPTEMBER, 1956 For further data on advertised products use page 85. 
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Defense Chiefs Salute IRE 

Owing to the limitations of human senses and the need 
to extend their capabilities, it is now essential for our armed 
forces to be equipped with many electronic devices to solve 
the problems encountered in modern warfare. Thus the fight-
ing efficiency of our armed forces is now related to the effici-
ency of our electronic industry. The electronic equipment 
required is necessarily complex, yet it must not fail under the 
severest of conditions, it must be simple to operate and easy 
to maintain. 

The design, development and production of such equip-
ment is a challenging problem and its solution requires close 
co-operation between the armed forces and industry. The forth-
coming Exposition sponsored by the Institute of Radio Engi-
neers will assist greatly in the exchange of information which 
is so important in this field of endeavour. I am pleased indeed 
that the IRE is able to stage this Exposition and wish the 
members every success in their endeavour. 

Ralph Campney, 

Minister of National Defense 

The role of electronics in the Royal Canadian Navy is 
vital, and one of which the Service itself is increasingly 
conscious. 

Modern warships wrid aircraft are dependent to a great 
and increasing extent upon complex electronic systems. To 
ensure that these systems are at the highest level of operating 
efficiency when needed requires not only the skill of service 
operating and maintenance personnel, but also those of the 
designer, manufacturer and constructor. Each has an im-
portant part in the creation and application of the new elec-
tronic devices. Each can make vital contributions to the 
ultimate and essential operational efficiency. 

The operating environment for equipment, even in a 
modern warship, is severe. It is hoped and believed that the 
continued efforts of both service and civilian electronic engi-
neers will produce, in Canada, equipment second to none in 
both performance and reliability. 

Vice Admiral H. G. DeWolf, 

Chief of The Naval Staff. 
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Convention & Exposition 

The Canadian Army is today dependent for its effective-
ness in battle to a great extent upon the quality of the elec-
tronic equipment which it employs for communications and 
the control of weapons. In future, with the increased threat 
of nuclear warfare and the resulting dispersion of forces over 
much greater distances, this will be even more true. It will 
then be necessary for the army commander to detect enemy 
activity at a considerable distance, provide reliable communi-
cations to enable information to be transmitted rapidly from 
widely separated points, and direct the fire of complicated 
weapons over increased ranges. He will also need to carry out 
operations involving the intimate use of aircraft which will 
give the battle a distinctly tri-dimensional character, and will 
require the closest integration of air and ground elements. To 
meet all these requirements he will constantly need new and 
better electronic equipment and devices. 

Accordingly, the capability and inventiveness of the elec-
tronics industry is of direct interest to the Canadian Army, 
and I am glad to see the rapid progress of that industry in 
Canada marked by the first Exposition and Engineering Sym-
posium of the Institute of Radio Engineers. I hope that the 
occasion will stimulate thought which will help to bring 
about even further Canadian achievement in this field. 

Lieutenant General H. D. Graham, 
Chief of The General Staff, 
Canadian Army. 

On behalf of the Royal Canadian Air Force I extend good 
wishes to all those connected with organizing the first Exposi-
tion and Engineering Symposium of the Institute of Radio 
Engineers of Canada. I trust that the occasion may serve to 
focus public attention to good effect upon this highly important 
branch of the scientific and engineering professions and of the 
associated industry which is so vital to our national defense 
today and in the future. Few technical fields have increased 
as rapidly and significantly in importance to Air Forces as 
have electronics and communications. 

Without the civilian members of the electronics and com-
munications professions, however, and without the Canadian 
firms that have sprung up in these fields we could not exist as 
a meaningful operational Service. This degree of dependence 
seems bound to increase rather than diminish; and it is in the 
interests of us all to stimulate in our peoples even more than 
in the past the acquisition of high scientific engineering and 
technical skills in these fields. 

My best wishes for a fruitful meeting. 

Air Marshal C. R. Slemon, 
Chief of The Air Staff. 
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In designing the first complete 
Flight and Weapons System Trainer 
for the RCAF, CAE's team of Canadian 
scientists and engineers have produced 

l'the most efficient and economical 
Flight Simulator to date ... an 
achievement demanding many special skills. 

This is an outstanding example of CAE's 
extensive activities reaching into such 
diverse fields as avionics, nucleonics and 
automation—from design, development and 
manufacture to instillation and maintenance. 

In systems engineering, installation and 
maintenance of vital communications and 
radar networks CAE has earned the 
approval and confidence of Governments, 
industries and communities the world over. 

A Leader in Electronics for Government, 
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Since the 1880's temperature in large office 

and commercial buildings has been controlled 

by air operated dampers, motors, valves and 

thermostats. The B.C. Electric building is a 

departure from this practice. 

Temperature 

Control For 

Large Buildings 

OFFICE building comfort and effi-
ciency will come of age — elec-

tronic age — in Canada when the 
B.C. Electric Co. Ltd. office building 
in Vancouver is completed. 
Described as perhaps the most 

modern structure in the nation, it will 
be equipped with a master control 
panel that applies the principles of 
electronic automation to the control 
of comfort for the first time in any 
Canadian building. 

In a control room, adjacent to the 
equipment room of the building, will 
be located the heart of the electronic 
master control system. It is a single 
control panel which extends from 
floor to ceiling and across the full 
width of the control room. By means 
of it the building's engineer will 
single-handedly monitor and control 
the heating and air conditioning 
system throughout the building. 

111111„1111t•Ill• 111. 

Ninety-two electronic thermostats 
—each 100 times more sensitive to 
temperature than the human body — 
are strategically located throughout 
the building and linked to the master 
control panel. Integrated with the 
electronic controls are pneumatic 
thermostats for use in the six smaller 
zones on each of the tower floors. 
The whole air conditioning system 

is designed to provide continuous 
supply of fresh air to all the major 
zones in the tower section and the 
balance of the system in the lower 
four floors. 
The temperature information ob-

tained from the master control panel 
enables the operator quickly and 
easily to determine what the condi-
tions are in all the major zones. With 
this information he can remotely reset 
the temperature of any given zone by 
use of the reset controller on the 

• A drawing of the master control panel which will extend from floor to ceiling 
and across the full width of the control room in the B.C. Electric Co. Ltd. building 
in Vancouver, B.C. By means of it, the building's engineer will single-handedly 
monitor and control the heating and air conditioning system throughout the 

building. Ninety-two electronic thermostats are linked to the panel. 

• The B.C. Electric Company building 
shown above is one of the most modern 
buildings in Vancouver and in keeping 
with its modern style incorporates one of 
:he latest systems of temperature control. 

colorgraphic panel. 
This panel is so unique in operation 

and so impressive in appearance that 
it will be located off a main corridor 
behind a glass panel so that the public 
can watch it in operation. 

Engineers of the Minneapolis-Honey-
well Regulator Co. Ltd., who designed 
the control centre, said the system 
was engineered specifically to meet 
the special needs of the building. 
To provide the flexibility and accu-

racy :hat was needed for this building 
engineers blended the old, long-
established principles of pneumatic 
control, using compressed air, with 
the most advanced electronic know-
ledge, and thereby made use of a new 
concept of temperature regulation. 

Since the 1880's, temperature in 
large office and commercial buildings 
has been controlled with air operated 
dampers, motors, valves and thermo-
stats. The B.C. Electric Co. building 
is a major departure from this 
pract ice. 
The master control panel is pat-

terned after giant control centres 
which are the "nerve centres" of 
modern chemical refining and other 
automatic processing industries. It 
automatically adjusts for the different 
heating or cooling needs posed by 
varying outdoor conditions and 
interior loads. 
From the control center, the build-

ing engineer can check and adjust the 
temperature at ninety-two locations 
throughout the building and by a 
flick of a switch, shift the building's 
huge year-round air conditioning plant 
from day to night operation or to 
either a summer or winter schedule. 
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Government Leaders Commend 
I would like to take this opportunity to congratulate the 

Institute of Radio Engineers of Canada on holding its first 
Exposition and Engineering Symposium and to wish its 
members every success in their new venture. 

This co-operative effort is an acknowledgment of the 
growth of the Canadian electronics industry in recent years; 
it is also an acknowtedgment of the growing importance of 
this professional organization. Through its activities in the 
scientific and engineering fields, the Institute of Radio Engi-
neers has already done much toward the establishment of 
sound engineering practices and will, no doubt, do more in 
the future. 

Canada's electronics industry, which will be on view in 
October, is one of the key industries in our rapidly developing 
country. It is making a major contribution towards our defense 
effort and it provides, in the communications field, an impor-
tant means of economic and cultural integration of our widely-
spread population. It is generally acknowledged that periods 
of international tension provide the need and the great effort 
necessary for technological break-through, and that in normal 
times the pace slackens, when the defense stimulus inevitably 
decreases. Today, Canada's expansion and growing needs, 
particularly in your field, provide a more desirable stimulus, 
and one which, in the long run, will be more beneficial. It does, 
however, require initiative and imagination to seize the oppor-
tunities as they arise. These qualities, I am sure, will not be 
wanting among members of the Canadian IRE nor in the 
Canadian electronics industry itself. 

Through close association of industry with its professional 
institutions, true progress can best be assured and transitions, 
such as that which will attend the introduction of automation, 
can be wisely handled to the lasting benefit of the industry and 
the general economy of the country. 

C. D. Howe, 
Minister of Trade and Commerce 

Co-operation between the Instiute of Radio Engineers and 
Electronics Industries in a joint Exposition and Engineering 
Symposium is a most important step forward. 

During the past decade Canadian electronics industry has 
come of age and a parallel growth has occurred in Canadian 
electronics and other engineering laboratories concerned 
primarily with research. Among these are laboratories of the 
Defense Research Board which will be represented in both the 
symposium and the exposition. This indicates the extent of 
defense interest in electronics development in Canada. I hope 
the number of formal as well as informal contacts between 
eleetronics industries and the professional organizations of 
engineers and physicists in Canada will continue to increase. 
The support of such industry linked with research and de-
velopment laboratories is one of the major needs of Canadian 
defense. 

Dr. George S. Field, 
Acting Chairman, 
Defense Research Board. 
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IRE Convention & Exposition 
I welcome this opportunity to congratulate those respon-

sible for initiating and organizing the Canadian IRE 
Convention and Exposition. 

While we can expect the future of our Canadian elec-
tronics industry to be even more significant than its past, we 
can be justly proud of the tremendous contributions it has 
already made to the development of our country. The Cana-
dian IRE Convention will do great service in bringing into 
focus the role played by our electronic engineers in the 
growth of Canada. 

Since the invention of the vacuum tube and its use in 
communications — the first practical use of electronics — 
the industry has experienced a phenomenal expansion. The 
manufacture of radios and radio-phonographs, and recently 
television receivers, has provided for the universal use of 
electronic devices on an extremely large scale. In this field 
particularly, there should be greater opportunities than in the 
past for Canadian applied research. Already, many Canadian 
research engineers and scientists are acquiring an enviable 
reputation for their achievements in various branches of 
electronics. The papers to be presented at the forthcoming 
Convention will, I know, confirm this. But I feel sure it would 
be in the general interest if Canadian engineers could assume 
still greater responsibility in the field of applied research and 
and development. It is to be hoped that the Canadian IRE 
Convention and Exposition will help to promote this essential 
step in the continued rise of Canadian engineering. 

J. A. Ouimet, P. Eng., 
General Manager, 
Canadian Broadcasting Corporation. 

The Department of Transport, as the agency of the Cana-
dian Government responsible for the administration of the 
Radio Act, the radio sections of the Canada Shipping Act and 
international treaties and agreements pertaining to radio and 
also as the operator of radio aids to air and marine navigation, 
has a very vital interest in the development of the radio 
engineer in Canada and in his well being. 

The radio frequency spectrum is one of Canada's im-
portant national resources and the expansion of is use for the 
greatest benefit to the largest number of our citizens is de-
pendent upon the radio engineer and his growing technical 
knowledge. He makes possible the design of new equipment 
and re-design of old equipment to carry more and more 
intelligence with a minimum occupation of the spectrum. 

The Institute of Radio Engineers in Canada has been an 
excellent forum for the interchange of ideas, the broadening 
of knowledge and the development of high standards of pro-
fessional competence. Its continued growth and well being 
are an essential part of Canada's future. 

As the Minister of Transport, I consider it a privilege and 
an honour to express my greetings and best wishes on the 
occasion of the Toronto Engineering Symposium of the 
Institute of Radio Engineers. 

George C. Mader, 
Minister of Transport. 
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"Janet" 
Canadian Scientist Evolves 
New Communication Technique 

DEFENSE Research Board team 
It has developed a promising new 
communications technique which uses 
the trails of single meteors to trans-
mit messages over long distances. 
Called "Janet" on its inception four 
years ago, the project's principles 
have just been declassified by the 
Department of National Defense. 

DRB authorities credit physicist Dr. 
P. A. Forsyth, formerly of Saskatoon, 
of the Radio Physics Laboratory (RPL) 
at Shirley Bay near Ottawa, with 
visualizing the practical possibilities 
of using individual meteor trails from 
the ionosphere as a communications 
aid. 

Hundreds of meteors enter the 
earth's atmosphere every hour. They 
leave behind, at a height of about 
60 miles, trails of charged particles 
which can reflect radio waves. Dr. 
Forsyth and his associates discovered 
that these trails can be used for com-
municating between distant points on 
the earth's surface. Experiments have 
proven that the signals can be trans-
mitted by the "Janet" method for 
distances up to 1,000 miles. 
Although large meteors occasionally 

flash through the atmosphere, those 
used in the "Janet" system are tiny 
particles about the size of a pin head 
which leave a trail of electrons. 
The equipment required for the 

transmission of messages by this new 
technique is relatively simple. Because 
the method is reliable and uses low-
power equipment, efficient and econo-
mical long-range communication sys-
tems for all-season use are a definite 
possibility. 
The system employs frequencies 

previously used only for short dis-
tance transmissions such as television 

broadcasts. Because these frequencies 
are considerably less crowded than 
those now being used for long dis-
tance communications, this in effect 
opens a new band for long distance 
use. 
The equipment at each of the two 

widely-separated ground stations em-
ploys many of the recently developed 
computor or "electronic brain" tech-
niques. When the circuit detects a 
suitably located meteor trail in the 
upper atmosphere, the message pre-
viously stored at one station is trans-
mitted automatically and rapidly to 
the other end of the circuit. 
Because each meteor can be used 

only for about a second, transmis-
sion must take place in short bursts 
at very high speeds. The actual trans-
mission speed is much too high to 
be received by standard teletype 
equipment. The incoming information 
therefore, is held in storage and 
printed at normal speeds during the 
intervals between transmission bursts. 

This high speed "burst" transmis-
sion technique, and the frequent pre-
sence of meteors in the upper atmos-
phere, permits the passage of lengthy 
messages between stations in a 
relatively short space of time. 
Because the signals reflected from 

the trails are largely independent of 
ionospheric conditions such as dis-
turbances caused by the aurora bore-
alis (northern lights), meteor trail 
transmissions will be particularly 
valuable for Canada with its vast 
distances in the aurora belt. 

Dr. Forsyth and his team have 
proven the scientific feasibility of the 
technique as well as its practical 
applications. Further trials, between 
far distant points in Canada, will 
continue for some time. 

• Left: — Members of the scientific team at the Radio 
Physics Laboratory ( RPL), of the Defense Research Board 
near Ottawa, demonstrate some of the scientific equipment 
used in developing a dramatic new long-distance communica-
tions system which reflects radio signals from meteor trails. 
From left to right, are J. K. Grierson, formerly of Womb-
well, Yorks, England; Dr. C. O. Hines, formerly of Toronto; 
Dr. P. A. Forsyth, formerly of Saskatoon, leader of the upper 
atmosphere group; Dr. L. L. Campbell, formerly of Winnipeg, 

• DR. P. A. FORSYTH 

The project stemmed from upper 
atmosphere studies at RPL late in 
1952 which included meteor investiga-
tions. The first two-way transmission 
employing the new technique took 
place between the laboratory's Shirley 
Bay site and Port Arthur early the 
following year. The first teletype mes-
sage was transmitted successfully be-
tween Shirley Bay and Halifax in 
1954. 
A team of development engineers at 

Ferranti Electric Limited, Toronto, 
is engaged in further development of 
the transmission equipment. 
Members of the RPL group associ-

ated with Dr. Forsyth on the project 
were Dr. E. L. Vogan, formerly of 
London, Ontario; W. C. Collins, for-
merly of Toronto; D. R. Hansen, for-
merly of Viscount, Sask.; Dr. C. O. 
Hines, formerly of Toronto; Dr. L. L. 
Campbell, formerly of Winnipeg, and 
J. K. Grierson, formerly of Wombwell, 
Yorks, England. 

Successful development of the prin-
ciple will provide Canada's armed 
services, and possibly civilian users 
in the future, with a highly reliable 
low-power ferm of communications. 
Defense authorities in the United 

Kingdom and in the United States have 
been kept fully informed throughout 
the development program and have 
encouraged the Canadian effort in this 
field. In addition, a continuing interest 
in the technique has been exhibited 
by other Commonwealth countries. 

and W. C. Collins, formerly of Toronto. In the foreground 
is Dr. E. L. Vogan, formerly of London, Ont. Absent is 
D. R. Hansen, formerly of Viscount, Sask. Right: Dr. P. A. 
Forsyth, formerly of Saskatoon, of the Defense Research 
Board's Radio Physics Laboratory ( RPL), near Ottawa, adjusts 
a panel on the research equipment which played a major role 
in the development of the "Janet" long-distance communica-
tions technique developed at RPL. Dr. Forsyth and a team 
of six scientists developed the new communications system. 
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LECTRONIC computation is catch-
ing on at a tremendous pace. In 

the fall of 1954 only one computer — 
Ferut at the University of Toronto — 
was in operation in Canada. By August 
1956 there were thirteen. Over twenty 
will be installed by the end of 1956 
and very likely more than fifty by 
December 1957. In addition a number 
of companies are making use of com-
puting and data processing services 
provided by consultants or computa-
tion centers. 

In the United States, where a score 
or so computers were operating in 
1952, there are today some 400 to 
500 medium and large size machines 
installed. There will be 800 to 900 
by the end of 1956 and probably 
1,500 by December 1957. 

The steadily growing cost and com-
plexity of modern office work under-
lines the need for the new electronic 
approach to the problem of stream-
lining office systems and procedures, 
and because Canada is entering the 
electronic era — an age of vigorous 
competition — there is no time like 
the present to get in on the ground 
floor and take advantage of the oppor-
tunities for greater efficiency which 
electronic computation and data pro-
cessing can provide. 

Business managements, both large 
and small, are now beginning to 
appreciate that computers can be of 
inestimable value through their ability 
to perform burdensome accounting 
and clerical routines many times 
faster than by any other means. Com-
puters can supply answers at very 
high speed to the most complex 
scientific, engineering and statistical 
problems, and can enable manage-
ment for the first time to receive in-
formation from tabulations and re-
ports in easily digestible form as 
quickly as required — up-to-date facts 
and figures for management control 
and timely action — not ancient 
history for the filing cabinet. 

With the aid of computers it is 
now possible for executives to call for 
reports which, valuable though they 
are, could not have been presented at 
all by manual or partly mechanized 
methods because of the excessive 
time, labor and expense involved. 

Increased efficiency, accelerated 
output, reduced costs and the elimina-
tion of the need for continuous re-
cruitment of extra clerical staff can 
be accomplished without reversing 
any desired trend towards decen-
tralization of responsibility. Indeed, 
with the aid of electronic computa-
tion, branch managers can be given 
more useful, more succinct and more 
up-to-the-minute information than 
ever before. Computers can cope with 
scores of different types of work, 
anything, in short, involving long and 
complex calculations or large masses 
of fairly simple but time-taking figure-
work ranging from scientific, engi-
neering and statistical problems to all 
types of business routines. 

(Continued on page 62) 

Although electronic computation and data processing 
is a relatively new technique, it has already proved 
its worth in business, engineering and science. Com-
puters are extremely versatile, reliable, accurate and 
speedy and are not mere scientific curiosities which 
one can safely ignore for the time being while the 
other fellow burns his fingers with them. Those 
Canadian organizations who are installing computers 
this year have already spent one, two or more years 
in exploratory investigation and preparatory work 
and are therefore that much ahead of their competitors 
in the highly important field of . . . . 

Electronic Computation 
And 

Data Processing 

By LAWRENCE SANDFORD, A.I.M.T.A., D.P.A. 
Business Applications Consultant 

KCS Data Control Limited 
Toronto, Canada. 

• Dr. T. O. Lazarides of Lazarides, Lount & Partners, and the Hon. James Noble 
Allan, Ontario Minister of Highways, watch while Dr. Josef Kates of KCS Data 
Control Limited works at the console of FERUT, Toronto University's giant 
six-ton Ferranti computer. Computing machines such as this are opening new horizons 
of computation for mathematicians to probe new problems of space and matter, 
as yet unknown and unsolved, and for business concerns to speed the ever increasing 
volume of time and labor-consuming paper work. The installation shown above 
is one of the machines used by KCS Data Control Limited, a Toronto firm of 
consulting engineers who specialize in electronic computation and data processing 

for business and industrial concerns. 



i//  D I REF O CRT WITH PHOTOGRAPHIC 

ettcraoG RAPH MODEL 420 

TWHRIETINFGICRoSJE 71 
N ENC EE  / 

10 
fie V: 

n't 

7ild&d ce,t 7did 

ONLY THE REVOLUTIONARY CENTURY ELECTROGRAPH OFFERS THESE FEATURES 

• Permanent instantaneous oscillograms 

• Eliminates need for messy liquid chemicals 

• No darkroom required 

• Automatic continuous dry processing 

• View oscillogram while recording 

Century's engineers are the first to accomplish the 
long dreamed-for wedding of photographic re-
cording and completely automatic dry processing 
to eliminate the need for costly darkroom facilities 
and liquid developing, rinsing and fixing. 

The greatest advancement in the technique of mul-
ti-channel oscillograph recording in over 20 years, 
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direct-writing recording oscillograoh utilizing the 
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NOW investigate CENTURY ELECTROGRAPH—the 
most modern approach to simplified oscillographic 
recording — when planning your instrumentation 
program whether for research, engineering, test, 

quality control, process control, or any other 
analog recording requirement. 
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FACTS AND FIGURES 

• Complexity and Cost: A World War 
II bomber had eight electronic commu-
nication systems, a basic weight of 37,672 

pounds, and a flyaway cost of $220,249. 
A modern bomber has 14 electronic-com-
munications systems, a basic weight of 

167,685 pounds and a flyaway cost of 
$6,429,259. A World War II fighter had 
three electronics-communication systems, 
a basic weight of 7,198 pounds, and a 
flyaway cost of $53,635. A modern 
fighter has nine electronic-communica-
tion systems, a basic weight of 10,536 
pounds, and a flyaway cost of $384,225. 

• Helicopters: Helicopter Council mem-
ber companies of the Aircraft Industries 
Association report total sales of $141, 
703,000 for the first six months of 1956. 
Military sales amounted to $119,732,000 
and civilian, $21,971,000. Civilian sales 
increased to $14,079,000 in the second 
quarter from $7,892,000 in the first 
quarter. As of June 30th, 1956, the 
backlog of the helicopter companies was 
$472,060,000, of which $422,294,000 was 
in military business. 

• Propellers: Nine companies shipped 
aircraft propellers and parts valued at 
$57.4 million during the first half of 
1956. Military shipments were 17 per 
cent below those of the similar period 
in 1955, but civilian shipments showed 
a 40 per cent increase over those of the 
similar period in 1955. Civil aircraft 
shipments for the first half of 1956 
totaled 3,861 compared with 2,675 for 
the first six months of 1955. 

• Aircraft Employment and Earnings: 
Aircraft Industry employment totaled 
789,800 in June compared to 726,000 in 
June a year ago. Earnings of employees 
in aircraft and parts plants averaged 
$94.66 for one week in June 1956, com-
pared to $88.15 for one week in June 
1955. 

• Exports: The Federal Republic of 
Germany has established a 20 per cent 
duty rate on aircraft, aircraft parts, and 
equipment, replacing the temporary rate 

of 30 per cent which existed in 1955. 
However, aviation material was actually 
admitted duty-free in 1955 and for the 

first eight months of 1956. Although this 
status is expected to continue until De-
cember 31st, 1957, Germany may impose 
her legal 20 per cent rate at any time. 

Col. Max Heyna, Deputy Chief of 
Staff ( Materiel) German Air Force, 
stated at a July luncheon meeting of the 
ALA Export Committee that the re-

building of the German Air Force was 
definitely underway. He said that al-
though he could not speak for the 
German manufacturers, he felt that the 
sales approach to the German Air Force 
procurement program would be through 
licensed German aircraft manufacturers 
in preference to direct sales. 

Although the following article is based upon conditions in the United 

States and points out the complexity of present day aircraft and the 

electronic equipment required for their operation it emphasizes a 

parallel situation which confronts the Canadian manufacturer of 

aircraft and airborne electronic equipment. 

Complexity And 

In Present Day 
ELECTRONICS has become a full 

partner in the modern aero-
nautical engineering field. Prior to 
World War II, electronics associated 
with aircraft, whether airborne or 
ground, pertained primarily to the in-
strumentation field. During the war, 
the need for automatic and electronic 
aids for the pilot in handling his com-
plex airplane was seen. Radar, remote 
controlled gun turrets and electrically 
operated bomb sights were a few 
of the important developments during 
the war. Aircraft today with greatly 
increased performance characteristics 
are far more complex than their 
World War II counterparts. Elec-
tronics provide the eyes, the brain, 
and controlling muscles for modern 
military airplanes. Intricately precise 
electronic equipment installed in to-
day's fighters and bombers permit 
more accurate fire power or bombing 
performance, more maneuverability, 
and both day and night capabilities. 

Major factors in the cost of today's 
aircraft are the complexity of elec-
tronic equipments and their ever in-
creasing use. These high-speed, high-
altitude weapons require equipment 
capable of rapid reactions and high 
traffic handling capacity. Since most 
of these capabilities are beyond 
human capacity, greater reliance is 
placed on electronic equipment. This 
capability is a major element in the 
adequate defense and retaliatory air 
power. 

A medium bomber today requires 
40 miles of wiring compared to 10 
miles for the World War II model. 
Today's bomber contains over 1,500 
electronic tubes. A World War H 
fighter required 515 wires totaling 
1,545 feet compared to 5,500 wires 
totaling nearly 23,000 feet for a jet 
fighter today. The modern allweather 
fighter has almost $80,000 worth of 
radar and rocket firing-control and 

navigation equipment which was not 
used at all on the World War II 
plane. The Norden bombsight used in 
World War II cost $8,000 per unit— 
a small fraction of the $250,000 cost 
of the K-1 used in one of today's 
bombers. The K-1 is a far more com-
plex piece of equipment, capable of 
making calculations automatically and 
operating in bad weather. It weighs 
about a ton, compared with the 50-
pound weight of the Norden, which 
was primarily manually operated. The 
cost of electronics alone, on three 
medium bombers today would buy 
a complete World War II bomber. 

The increasing rise in the use of 
electronics is reflected in the United 
States Air Force budget. In the USAF 
aircraft and related procurement pro-
gram alone, which includes the pro-
duction installation and initial spares 
of electronics equipment in aircraft 
and guided missiles, the trend has 
been steadily upward. In fiscal year 
1951, electronics represented only 6.1 
per cent of the aircraft and related 
procurement program. In FY 1952, 
approximately $883.3 million out of 
$9.2 billion, or 9.6 per cent of the 
USAF aircraft and related procure-
ment program was programmed for 
the procurement of electronic equip-
ment. Comparing this with the FY 
1957, $1.4 billion out of $8.4 billion, 
or 17.3 per cent, is allocated for 
electronics. While over-all procure-
ment of aircraft and related equip-
ment is expected to be maintained at 
approximately the current level for 
the next few years, continued growth 
in the electronics segment of the 
aircraft and related procurement pro-
gram is inevitable. The Air Force 
attributes this growth to the antici-
pated increase in guided missile pro-
duction. Although the percentage of 
electronics in guided missiles varies 
with the mission of the missile, it is 
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Electronics 

Aircraft 
considerably greater than in the 
piloted vehicle. 

The growth which has taken place 
in the Air Force usage of electronic 
equipment is also seen in other 
programs. 

Electronics Paces Aircraft 
Development 

Communication and electronic 
equipment constitutes over 70 per cent 
of current USAF procurement other 
than aircraft program, for which $1.14 
billion was appropriated this year. 
Included in the communication and 
electronic program are modernization 
of in-service aircraft, electronic 
countermeasures, air defense elec-
tronic equipment, and communica-
tions equipment. The requirements 
for the airborne radio equipment pro-
ject have increased from $33,684,872 
in fiscal 1955 to $150,903,000 in fiscal 
1957. This project provides for the 
procurement of the retrofit require-
ment of airborne radio communica-
tions equipment, airborne direction 
finding and landing systems, homing 
devices, the airborne terminal for 
ground data link equipment of the air 
defense Semi-Automatic Ground En-
vironment System ( SAGE), and other 
airborne communications systems. The 
requirements for the airborne radar 
equipment project have increased 
from $11,482,656 in fiscal 1955 to 
$35,683,000 in fiscal 1957. This pro-
ject provides for the procurement 
of the retrofit requirements of air-
borne radar equipment such as Iden-
tification Friend or Foe ( IFF) equip-
ment and search, navigation and 
weather radar. In both of these pro-
jects, equipment installed in produc-
tion aircraft and airborne equipment 
peculiar to the electronics counter-
measure program are excluded. 

(Continued on page 101) 

Official Thoughts 

Gen. Nathan F. Twining, Chief of Staff, 
United States Air Force, in testifying before the 
Senate Committee on Armed Services, July 19, 
1956, stated that as a result of his visit to 
Moscow he felt that the United States Air 
Force was technically ahead of Russian Air 
Force. He declared that we were not only 
ahead in quality but also in striking ability. 
When queried about the status on July 1, 1959, 
Gen. Twining pointed out that many factors 
had to be taken into consideration but "based 
on current intelligence, I feel that the programs 
I have recommended, if successfully carried 
out, will enable the USAF to carry out its 
overall mission and the Strategic Air Command 
to carry out its specific portion of the overall 
MiSSi011. " 

Lt. Gen. Donald L. Putt, USAF Deputy Chief 
of Staff for Development, August 4, 1956. 

"The combination of the airplane and 
missile into a weapon system suggests a design 
concept in which the aircraft is considered a 
weapon carrier rather than a fighter designed 
for combat acrobatics as in the past. 

"The electronics and aircraft industry have 
done a great job in the past as well as the 
present, but we and they must continue to 
seek greater simplicity, reliability, and econ-
omy. We must have smaller, lightweight equip-
ment. We must all constantly strive to solve 
this problem." 

Honorable Donald A. Quarles, Secretary of 
the Air Force, August 4, 1956. 

"Within the Air Force one of the most 
difficult basic problems we have to face is that 
of apportioning our materiel resources between 
procurement of equipment for the inventory on 
the one hand, and development of equipment 
for future use, on the other. In other words: 
How much shall we spend for inventory pro-
duction and how much for research, develop-
ment and test of better equipment for the 
future? 

While there are no categoric answers to 
such questions, success depends on wise judg-
ment in arriving at answers. Currently, our 
expenditures for development of future equip-
ment are about 25 per cent and for inventory 
equipment about 75 per cent of our total 
materiel expenditures, not including military 
personnel costs. Most businesses would con-
sider 25 per cent a very large fraction to devote 
to development. In our business the criterion 
must be the sufficiency of the force today and 
continuously in the future." 

ELECTRONICS & COMMUNICATIONS, SEPTEMBER, 1956 
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A system for the completely automatic operation of milling 
machines, lathes, grinders, drills and other machine tools with 
adaptability to the fields of telemetering, computers, synchroniz-
ing drives, valve controls and other areas involving power 
amplification constitutes this new - - - - 

Automatic Control 

• Top: — Teller step motor which is 
heart of new automatic control system. 
Ultra-fast acceleration and deceleration 
mean direction and magnitude of weld-
ing rod movement are followed precisely 
despite radical shifts in chassis contour. 
With hunting eliminated, previously un-
attainable degrees of precision can now 
be reached, a feature which makes the 
step motor of particular value for 

machine tool control. 

• Bottom: — Teller automatic control 
device to be used by a midwestern manu. 
facturer for welder positioning control 
in the manufacture of chassis frames. 
The Teller step motor controls position 
of the welding rod so that it follows the 
contour of the chassis exactly, regardless 
of variations in construction of the 
frame. A sensing device rides the 
chassis, giving exact contour information 
to the special amplifier (in the cabinet). 
The amplifier, in turn, directs the step 
motor which positions the welding rod. 

AREVOLUTIONARY basic control 
device which will open new 

avenues for vastly simplified automa-
tion and other industrial control 
applications will be of interest to 
engineers and management. 

As announced by Arthur L. Fitch, 
Teller Company President, this device 
consists of a new motor incorporated 
in an automatic control system which 
permits a multiple series of opera-
tions to be programmed on tape or 
punched cards for the completely 
automatic operation of milling 
machines, lathes, grinders, drills, and 
other machine tools. 

The special motor developed for 
the system provides such a high de-
gree of precision and rapid operation 
that it is fully applicable for 
instrumentation uses as well. 

While several other automatic con-
trol systems for such uses have been 
developed, they are complicated in 
the extreme, and have suffered from 
faults which to some degree have 
limited their usefulness. Teller's uni-
que motor together with its special 
amplifier permits elimination of a 
host of complex equipment, reducing 
the number of vacuum tubes required 
from 400 to 20, and eliminates many 
of these faults. 

Actually, for the first time, a unit 
is now available for industrial applica-
tions with the combined ability to 
control displacement precisely and 
produce the power to do so. This is 
claimed to be the first system which 
provides a simple means for eliminat-
ing hunting, a major deterrent to the 
use of previous systems because of 
the inaccuracy which hunting intro-
duces. 

The motor which is the heart of 
this system is basically a step motor 
with patented refinements which per-
mit a most precise measure of high 
speed control. As the system operates, 
a tape or punched card is the con-
trol medium, with one mark or other 
characterization on the tape corres-
ponding to one step motion of the 
motor, thus providing an electrical 
gear system. The individual steps can 
be made so fine and the motor oper-

System 
ated at such a high speed that the 
work output of the motor is very 
smooth. 

These Teller step motors can be 
built so that each step represents 
a very small angular displacement of 
the rotor. Standard sizes will cover 
outputs ranging from inch-ounces of 
torque to thousands of inch-pounds. 

Because several motors can be co-
ordinated on a single tape, three or 
more units can be tandemed for the 
multiple operations required by 
machine tools. Thus, on a milling 
machine, one step motor would cause 
the table to travel lengthwise, a 
second cause the saddle to carry the 
table at right angles, and a third cause 
the knee to lift or lower the work-
piece. It is obvious that other step 
motors can be added for additional 
functions, and despite the fact that 
they might vary in operating speed, 
the co-ordinating tape would provide 
perfect accuracy of the piece being 
shaped. 

Among other characteristics which 
make this step motor particularly suit-
able for machine tool operation are 
its high starting torque, accuracy in 
indexing, and the fact that, when 
stopped, the motor is locked mag-
netically. The motor's ultra-fast accele-
ration and deceleration provide the 
required high degree of sensitivity. 

So reliable are these units that 
it is generally not necessary to in-
corporate feedback, nor need pro-
vision be made to eliminate hunting. 
Regardless of changes in ambient con-
ditions, circuit components, or in tape 
speed, the final co-ordinated output 
will remain exactly the same. 

Manufacturers of the equipment 
plan to extend applications into tele-
metering, computers, synchronizing 
drives, valve controls, and other areas 
involving power amplification. Be-
cause the anticipated demand for 
these units is tremendous, particularly 
in the machine tool, instrumentation, 
and aircraft industries, the manufac-
turer's engineering staff is being ex-
panded rapidly, and special training 
courses for engineering personnel 
have been established. 
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SOUND-LEVEL METERS 

PULSE GENERATORS 

OSCILLATORS 

STROBOSCOPES 

• 

If your business requires fast, 

accurate measurement of noise, vibration, 

thickness, balance, or speed—call 

Dawe Instruments for technical 

information and advice without obligation. 

Ask for our free booklet 

"Dawe Instruments in Industry". 

THICKNESS GAUGES 

VACUUM TUBE VOLTMETERS 

SEE US AT BOOTH No. 138 

CANADIAN IRE SHOW, OCTOBER 1, 2, 3 

DAWE INSTRUMENTS LIMITED 
CANADIAN DIVISION- 1654 Bank Street, Ottawa, °Mafia 

5501 
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The Importance Of Carrier In 

Nationwide 

The achievement of nationwide toll-dialing will require careful planning 

and close co-operation of all segments of the telephone industry for the 

next several years. The new concepts in toll routing and design and the 

increased importance of carrier are significant aspects of the overall plan. 

This article discusses the basic plan as it exists today and describes 

the important role that carrier will play in its achievements. 

Courtesy Lenkurt Demodulator 

THE ultimate objective of the 
nationwide toll-dialing plan is a 

system of communications throughout 
the United States and Canada which 
will enable any telephone customer 
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• F ig. 1. Typical traffic distribution and 
trunk efficiencies over a period of several 

daytime hours. 

to call any other customer merely by 
dialing his number. The accomplish-
ment of the plan involves some new 
techniques and equipment. These in 
turn demand a high standard of trans-
mission performance which will de-
pend to a large extent on the use of 
carrier and microwave radio. 
The basic structure of the plan has 

been set and the philosophy under-
lying it has been accepted by the 
major segments of the communica-
tions industry. However, telephony 
cannot afford the luxury of being a 
static art. As new developments occur, 
minor details of the plan may re-
quire revision; but the trend of any 
changes will remain directed toward 
an improved and more economical 
telephone service. 

The Plan 

The general plan is based on a 
principle called automatic alternate 

routing. By means of alternate rout-
ing, a call between any two points 
in the United States-Canada network 
may have many possible paths to its 
destination. These paths may vary in 
complexity from a direct connection 
to a connection containing as many as 
seven or eight intertoll links in 

tandem. 
A call will be offered first to paths 

made up of the most direct routes 
between its two end points. These will 
be tried in logical order until either 
a through route is found or until it 
is determined that all trunks on these 
direct routes are busy. Since they are 
always the first choice, the trunks on 
such a route carry a heavy average 
traffic load and comprise what is 
termed a high-usage group. 

If all high-usage groups are busy, 
the call will then be offered to a final 
group. A final group consists of trunks 
which have no alternate route. Such 
groups will have low-usage and be 
capable of handling the overflow of 
many high-usage groups with a small 
probability of lost calls. 

The advantages of alternate routing 
stem from two fundamental facts 
associated with long-distance traffic: 
irregularity of flow, and diminished 
returns from additional trunks. Both 
of these are illustrated in Fig. 1 which 
shows a typical average variation of 
daytime traffic for a number of trunks 
between two points. 
The curve consists of a peak of 

heavy traffic and valleys of light 
traffic. If this traffic is handled by 
directing the flow so that the trunks 
are used in ascending numerical 
order, the efficiency decreases with 
each succeeding trunk. At one ex-
treme, trunk 1 is used to capacity 
throughout the entire time and oper-
ates at 100 per cent efficiency. At the 
other extreme, trunk 5 is idle most 
of the time and operates at only 20 
per cent efficiency. 
The over-all efficiency could be con-

siderably improved by eliminating one 
or two trunks. However, this would 
mean that the calls represented by 
the top of the peak would be "lost" 
or at least delayed. 
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• Fig. 2. Traffic distribution and trunk facilities required for a situation without 
alternate routing. 
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Long-distance traffic destined to one 
point in the country will differ in the 
positions of peaks and valleys due to 
time zone differences at the points 
of origin and for other reasons. If the 
peak traffic for several direct routes 
is allowed to overflow to a combined 
alternate route, the trunks on this 
alternate route may be operated at 
high efficiency as the peaks and 
valleys will tend to counteract each 
other and the curve will level out 
somewhat. 
The trunks handling this peak 

traffic can then be eliminated from 
the direct routes. The net result is 
fewer trunks required and a higher 
operating efficiency for all trunks 
involved. 
A hypothetical situation with and 

without alternate routing is shown in 
Figs. 2 and 3. Figure 2 shows the 
trunk requirements and traffic dis-
tribution between B and A and be-
tween C and A without alternate rout-
ing. Figure 3 shows how the same 
volume of traffic is handled by allow-
ing the shaded portions of traffic to 
overflow to an alternate route between 
D and A. 
Of course, the shaded portion of 

curve B-A must find available trunks 
between B and D and the shaded 
portion of curve C-A must find avail-
able trunks between C and D. These 
are provided either by direct high-
usage groups or by final groups which 
are alternate routes for the combined 
traffic from several other points des-
tined for D. Considerations of cost and 
existing traffic will determine the 
routing designation to preserve the 
efficiency and economy described for 
the initial situation above. 
The example cited is a simple one 

involving one intertoll switching point 
(at D). Under the present general toll 
switching plan, as many as seven or 
eight intertoll links may be connected 
in tandem on some calls. The in-
creased switching requirements are 
being handled by machines which 
automatically determine the destina-
tion of a call, search for an idle trunk, 
and build up a through circuit in the 

proper direction. 
A large body of traffic theory and 

mathematical analysis underlies the 
techniques used in automatic switch-
ing. The final result, however, is 
simply that calls can be switched so 
quickly and so economically that 
switching is not a limiting factor in 
the achievement of the over-all plan. 

Transmission Requirements 
Alternate routing means that the 

path which any particular call may 
take will depend on the trunks avail-
able at the time. Thus successive calls 
between the same two points may 
vary widely in the number and types 
of links which make up the total path. 
For this reason it becomes important 
that the losses of each link be kept 
as low as practicable in order to pre-
vent large differences in transmission 
levels among calls between the same 
two points. 

Differences in transmission levels 
could be entirely eliminated if all 
links could be operated at zero loss. 
However, there is a practical limit to 
the minimum loss at which a circuit 
can be operated. This limit is a value 
of loss below which the factors of 
echo, singing, noise and crosstalk 
become objectionable. Of these fac-
tors, echo is usually the most critical 
and, in most cases, a circuit designed 
to hold echo within tolerance will 
meet the transmission requirements 
for singing, noise and crosstalk. 
The minimum loss of a circuit de-

pends on the type of facility and the 
makeup of the total connection of 
which the circuit is a link. Since the 
makeup of the connection may vary 
from call to call, the minimum loss 
for a link will also vary. To maintain 
this minimum loss for each link for 
each possible makeup is far too cum-
bersome to be practicable. Therefore, 
a compromise is adopted which, with 
some approximation, gives a much 
simpler method of determining the 
lowest practicable loss for any link. 

This method uses a figure called 
Via Net Loss (VNL) to define the 
loss which a particular circuit must 
maintain when it is used as an inter-

• Fig. 3. Traffic distribution and trunk facilities required for same situation as 
in Fig. 2, but with alternate routing through D. 

mediate link, regardless of the total 
number of links in the connection. 
When the circuit is used as a terminal 
link rather than as an intermediate 
link, additional loss must be inserted. 
In either case, however, the VNL 
determines the lowest practicable 
loss at which a trunk can be operated 
without incurring objectionable 
effects of echo, singing, noise and 
crosstalk. 
The VNL of a circuit is obtained by 

multiplying the circuit length by a 
value called Via Net Loss Factor 
(VNLF) and then adding 0.4 db to 
allow for individual variations. The 
VNLF is computed from the trans-
mission characteristics of the circuit 
and a statistical analysis of customers' 
tolerance to echo. The relationship of 
tolerance to echo and VNLF is such 
that decreasing the objectionable 
nature of echo decreases the VNLF. 
Tolerance to echo depends on the 

loudness of the echo and the time 
required for the talker's voice to make 
the round trip of the circuit and re-
turn to him. If this time delay is short, 
the effect of a given amount of echo 
is not too objectionable. As the time 
delay increases, however, the effect of 
the same amount of echo becomes 
more and more objectionable. 

The primary transmission require-
ment of the toll-dialing plan—mini-
mum loss on each intertoll link—be-
comes therefore a matter of achiev-
ing minimum VNLF for each link. 
This, in turn, means reducing the 
amount of echo in the circuit, the 
time delay of the echo, or both. 

The computations of VNL and 
VNLF are based on the performance 
of four-wire circuits. For two-wire 
circuits, no simple solutida exists 
and minimum loss must be deter-
mined from evaluations based in part 
on past experience. 

Role of Carrier 
Carrier has long since proved its 

worth over long-distance circuits by 
reason of the economies it affords. In 
addition, the inherent low noise level 
and high stability of carrier systems 
have continued to provide the quality 
of transmission required for toll use. 
As the nationwide toll-dialing plan 
progresses toward its goal, these con-
tributions will be enhanced necessary 
to the plan. Among these are low 
tendency to echo and high velocity of 
propagation. 
The major share of echo stems from 

impedance mismatches at the hybrid 
junctions which must be used when-
ever a circuit is converted from two-
wire to four-wire or from four-wire to 
two-wire. In two-wire circuits, these 
points of mismatch will occur at inter-
mediate repeaters, terminal repeaters 
and switching connections. 

Four-wire circuits with four-wire 
switching have much less tendency to 
echo since these points of impedance 
mismatch exist only at the terminal 
drops. In this respect, carrier circuits, 

(Continued on page 70) 
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• Bolted to the underside of a test car's front bumper is a closed-circuit TV 
camera developed by General Precision Laboratory, which "observes" action of the 
car's suspension system. The picture from the camera, now used by General Motors 
Engineering Staff at GM Technical Center, appears on a monitor screen in the 
back of the car, where an engineer can observe it. Used for the first time in this type 
of testing, the TV camera gives engineers quick answers that ordinarily would 

take longer with motion pictures. 

With the use of closed circuit television 
automotive engineers now observe the 
operation of underbody chassis assemblies 
and engine appendages of test cars under 
actual running conditions. 

TV Camera 
Automotive 

A SMALL, rugged, bomb-shaped 
/--t television camera gives engineers 
a picture of what goes on underneath 
an automobile when it's cornering 
sharply or bouncing over a rough test 
road. The picture is transmitted 
through a closed TV circuit to a 14-
inch monitoring screen in the rear of 
the test car. 
This mobile TV system, used for the 

first time in automotive research, was 
developed at General Motors Tech-
nical Center in co-operation with the 
TV camera manufacturer, General 
Precision Laboratory of Pleasantville, 
N.Y. 

Engineers believe it is the best sys-
tem for quick answers in test work. 
Ordinarily they would use motion pic-
ture cameras for such visual aid in 
testing — and they still do — but 
working with films is slower and less 
flexible than live TV. 
For watching the action of a car's 

suspension system, the TV camera 
is attached to the underside of a car's 
front or rear bumper and focussed on 
the portion of the suspension engi-
neers wish to observe. When the test 

Aids 
Research 

is underway, an engineer observer 
sits in the back seat of the car and 
watches the remote action going on 
beneath him. 

It is likewise possible to use such 
a system with the picture flashed to a 
large screen in an office or laboratory 
where a group of engineers can sit 
and watch the action on a car cruising 
along a test road miles away. 

In addition to testing suspension 
systems in action, the mobile TV unit 
is used for observing tire roll when 
a car is going around a corner. In 
other tests the little camera is 
mounted beneath a car's hood. This 
helps to observe engine "rock," fan 
blade "bending" or action of throttle 
and choke controls. With this tech-
nique the TV camera is teamed with 
a strobe light that "stops" action of 
the engine fan blades as they whirl. 

Other automotive tests are being 
studied with use of the remote TV 
"eye" in mind not only with moving 
cars but also in test cells or labora-
tories where high speed rotating parts 
would be hazardous to observe 
firsthand. 

Magnetic 

Switch Eyes 

Assembly-Line 

Operations 

ASSEMBLY-LINE automation ap-
peared to have moved a step 

closer to actuality recently with the 
development of a new switch, operat-
ing on the "proximity" principle, to 
keep tab on moving metal parts. 
Electronic research engineers who de-
signed it say the new switch works 
like a "magnetic detective" to locate 
objects containing iron on assembly 
lines, in liquids and even the moving 
parts of automatic machine tools. The 
switch has no moving parts. There 
is no physical contact with the work 
piece required; detection is accom-
plished by the object's passing 
through a magnetic field set up 
directly in front of the switch's sens-
ing end. A signal flows through the 
magnetic circuitry of the switch and 
operates a remotely located electrical 
control relay. This relay can be 
triggered up to 10 times per second. 

Company officials believe the pro-
ximity switch represents the first 
major improvement in switch tech-
nology since the advent of snap action 
switches. 

The first application of the new 
switches will be on 1958 engine block 
manufacturing lines for the Ford 
Motor Company. Ford has purchased 
2000 of the switches for its plants in 
Cleveland, Lima and Dearborn. 

The proximity switch is believed to 
be literally "wear-out proof." Its 
magnetic design eliminates both inter-
nal electrical contacts and linkages 
(both subject to wear) and the need 
for physical contact with the object 
to be detected. 

The new switch is about flashlight 
size (6" long and 15/8" square) and is 
sheathed in a thin steel housing. The 
magnetic circuitry is embedded in a 
solid plastic solution. The sensing 
poles in the switch are designed to 
detect metal objects within one-eighth 
of an inch of its face. In the case of 
machine tool operation, the new 
switch cannot be set off by falling 
metal chips. It operates on 115 volt, 
60-cycle current. 

Because of the switch's adaptability 
to any industrial automation process 
requiring detection of an iron-based 
object or moving part it has aroused 
interest among many of the larger 
machine tool manufacturers. 



DECCA RADAR AND DECCA NAVIGATOR 
UNSURPASSED FOR SAFETY AND ACCURACY 

on land, sea and in the air! 

DECCA AIRFIELD RADAR 

Decca Type 424 Airfield Control Rodar offers an economical solution to 

the problem of providing an efficient and reliable approach aid under 

conditions of poor visibility at air terminals. Decca Airfield Surface 
Indicator is a revolutionary "Q" Band radar for control of all ground 

movement on airfields. 

MICRO WAVE TEST GEAR 

file Decca Radar Labcratories have developed a range of 

precision "S" Band and "X" Band microwave test gear. This 

ange includes Standing Wave Meters, Attenuators, Oscillators, 

Matched Loads, Noise Sources and complete Test Benches, all 

built to the highest engineering standards. 

DECCA MARINE RADAR 

In the past 6 years Decca Marine Radar has been installed aboard 

over 5000 vessels of the worlds Navies and Mercantile Fleets. This fact 

itself testifies to the performance and reliability of Decca Radar which 

leads the world in advanced design 

DECCA STORM WARNING RADAR 

Decca Type 41 with a useful range beyond 200 miles provides 

the meteorologist with an essential aid, giving information 

on storm build up and movement in many cases virtually 

impossible to acquire by other means. 

DECCA NAVIGATOR— MARINE 

Over 3500 ships of all classes, including those of many navies testify 

to the high accuracy, reliability and simplicity in use of the Decca 

Navigator System. 

DECCA NAVIGATOR — AIR 

The Decca Navigator System provides complete flexibility in 

flight planning, continuous fixing of position and the facility 

of map presentation usirg the Decca Flight Log It is ideally 

suited for Helicopter operation having no "line of sight" limit-

ation and being capable of pilot operation. 

DECCA RNAADVAIGRAtCOARN A(CDAAN)ALDIMAI) LIMITED 

272 DALESFORD ROAD, TORONTO 4, ONTARIO 
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Small parts and assemblies succumb to elec-

trosonic cleaning and net one firm a saving of 

$50,000 in a three month period. 

Eleetrosonie Cleaning For 

Small Parts & 
Tr HE difficulties of efficiently clean-

 ing small parts and delicate assem-
blies has been a problem in many in-
dustries for some considerable time. 
While the use of such solutions as 
strong acids, alkalis and various types 
of detergents has been an almost 
standard practice, the results of such 
methods, even when followed by 
manual scrubbing has not always been 
wholely satisfactory. 
A new solution of this problem, 

however, has now been found and has 
already shown considerable saving in 
actual dollars and cents where used. 
One user goes so far as to state that 
$50,000 worth of rejected parts that 
had defied the usual cleaning 
methods were reclaimed within three 
months of the installation of the new 

system. 
The key unit in this case was a 

• This electrosonic cleaning equipment 
consists of two parts, a driver amplifier 
and a transducer with attached cleaning 
tank. The equipment is fully portable 
arid can be easily moved from one sec-
tion of a plant to another without trouble. 

Assemblies 
new Electrosonic Generator. This con-
sists of two parts, a driver-amplifier 
that fits conveniently under any 
ordinary work bench, and a compact 
transducer measuring 14" x 11" x 17", 
with attached cleaning tank which is 
placed on the work bench top. The 
entire unit can be easily moved from 
department to department as occasion 
requires. 
The principle of the electrosonic 

cleaning system is very simple. 
Energy from the driver-amplifier is 
applied to a nickel alloy magnetostric-
tive element in the transducer which 
creates high-energy acoustic agitation 
in the cleaning solution. The resulting 
extremely high and extremely low 
pressure waves, uniformly permeating 
the liquid, having a scrubbing action 
on the parts placed in the container. 
Any of the usually employed cleaning 

solutions can be used. 
While standard models have up to 

a four quart capacity, installation of 
larger units and even line assembly 
jobs can be designed to fit special 
needs. 

Control of the electrosonic gen-
erator is by conveniently placed tun-
ing and power output controls. Dif-
ferent applications call for different 
power output. To assure uniformity of 
results for each process, an output 
power meter is provided. No special 
training is required to operate the 
generator. Action is extremely rapid. 

Successful application of this sys-
tem has been extended to such things 
as small assemblies of ball bearings 
in their races, computer-servo com-
ponents and other mechanical assem-
blies and the removal of mill scale 
and corrosion. Pre-cleaning before 
plating or other finish is another 
successful form of application. 
The system is also applicable in the 

manufacture of fine jewellery and 
miniature precision parts. Clocks and 
watches can also be efficiently and 
quickly cleaned providing that hair 
springs and similar parts sensitive to 
the effect of heat are first removed. 
A new field has also been found in 

emulsification. Many stable emul-
sions not previously possible to attain 
can now be made through the use of 
the electrosonic generator. This phase 
opens up wide possibilities for use in 
the cosmetic and pharmaceutical 
industries. 

Safeguarding Atomic Workers 

AN automatic radioassay systems 
has set a new record for speed, 

capacity and convenience in counting 
and recording data on large numbers 
of radioactive samples to guard atomic 
workers from radiation hazard. 

Unattended, this two-detector 
sample changer rapidly measures and 
prints out radioactivity present in up 
to 250 samples obtained from strategic-
ally located air filters, benchtops and 

floors. 
These samples are placed in special 

medical discs and fed into the system 
for measurement. Inspectors need 
only check the printed record to pin-
point sources of dangerous radio-

activity. 
Periodic tests of workers' blood 

samples also can be run through the 
sample changer as a double check on 
plant safety. 

Systems engineers at Berkeley built 
the system by combining a Scaler and 
a Digital Printer from stock, tying the 
project together with a snecially 
designed sample changing mechanism. 
The sample changer counts samples 

in separate counting channels, enabl-
ing it to measure separately alpha and 

beta radiation, alpha (and/or beta) 
and gamma, or two different gamma 
energies. 

Total operating time can be 
scheduled in advance through the 
preset time basis. Counts per unit 
time read directly, and the printer re-
cords sample number and count for 
each sample. If preferred, output can 
be fed to a card punch for automatic 
data processing. 

Besides safeguarding employee 
health in atomic plants, the new sys-
tem will help fuel power reactors for 
the aircraft industry, analyzing the 
distribution of neutrons inside a 
reactor. 

Long, narrow strips of gold or iri-
dium foil are passed through the re-
actor core, where they are bombarded 
with neutrons. The strips are cut up 
and fed into the sample changer 
which counts the neutrons absorbed. 
The automatic radioassay systems 

have been designed in a variety of 
forms to suit any specific need. Appli-
cation fields include health-physics, 
agricultural research, aviation. bio-
logy, organic chemistry, metallurgy 
and other fields in which large 
numbers of samples must be handled, 
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TO BETTER WIRING 

More 
Confidence... 

Less 
Expense 

with 

Taper Technique 
A-MP Taper Pins, Taper Bloks, Taper Tips, 

Taper Tabs and Taper Tab Receptacles 

offer great freedom of circuit design and 

insure maximum electrical stability. 

They cut material cost . . . cut labor cost 

. .. and reduce assembly time. Taper Tech-

nique is benefiting manufacturers of business 

machines, aircraft, guided missiles and 

electronic equipment. 

You, too, can benefit by the A-MP Taper 

Technique. Consult your local A-MP sales-

man or write to Harrisburg. 

CA-MP 1956 

Aircraft- Marine Products of Canada, Ltd. 
1764 Avenue Road 

Toronto 12, Ontario, Canada 
Aircraft-Marine Products, Inc., Harrisburg, Pa., U.S.A. • A•MP—Holland N.V., s-Hertogenbosch, Holland 
Aircraft-Marine Products ( GB.) Ltd., London, England • Societe A-MP de France. Courbevoie, Seine France 

ELECTRONICS & COMMUNICATIONS, SEPTEMBER, 1956 For further data on advertised products use page 85. 
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AND EXPOSITION 
Automotive Bldg., Exhibition Park, Toronto, 

October 1st, 2nd and 3rd, 1956 
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Booth No. 

Adams Engineering Ltd., Montreal, Que. 534 
Aerovox Canada Ltd., Hamilton, Ont.   544 
Aircraft-Marine Products of Canada Ltd  342 
Alford Manufacturing Co., Inc., Boston, Mass  461 
Alpha Wire Corporation, New York, N.Y. 362 
Ampex American Corporation, Toron'o, Ont. 545 
Amphenol Canada Limited, Toronto, Ont. 146, 245 
Andrew Antenna Corp. Ltd., Whitby, Ont. 159 
Atlas Radio Corporation Ltd., Toron'o, Ont. 2'0, 2-I' 313 
Atomic Energy of Canada Ltd., Chalk River E-18 
Automatic Radio of Canada Ltd., Torono 263 
Aviation Electric Limited, Montreal, Que. 452 

Bach-Simpson Limited, London, Ont. 130, 231 
Bayly Engineering Limited, Ajax, Ont. 249 
Beaconing Optical & Precision Materials 441 
Beama Engineering Limited, Toronto, Ont. 235 
Bomac Laboratories Inc., Beverly, Mass. 556 
Budd-Stanley Co. Inc., Long Island City, N.Y. 239 

Canada Wire & Cable Co. Ltd., Toronto, Ont. 529 
Canadian Aviation Electronics Ltd. 349 
Canadian Broadcasting Corp., Toronto, Ont. E-10 
Canadian Electric Resistors Ltd., Toronto 155 
Canadian General Electric Co. Ltd., Toronto 352, 354 
Canadian Marconi Co. Ltd., Montreal, Que. 
Canadian Westinghouse Co. Ltd., Hamilton 252,254,355 
Canadian Wilbur B. Driver Co. Ltd., Toronto 464 
Cannon Electric ( Canada) Ltd., Toronto, Ont. 158 
Capitol Radio Engineering Institute, 

Washington, D.C.   W-18 
Centralab Canada, Limited, Toronto, Ont. 23 
Collins Radio Company of Canada Limited 434, 436 
Computing Devices of Canada Ltd., Ottawa W-2 
Conrad, Inc., Holland, Michigan   566 
The Constanta Co. of Canada Ltd., Montreal 134-A 
Copper Wire Products Ltd., Toronto, Ont. 146, 245 
Cossor (Canada) Limited, Halifax, N.S. 565 

Dawe Instruments Limited, London, England 138 
Decca Radar ( Canada) Limited, Toronto, Ont. 536 
Defense Research Board, Ottawa, Ont. 361, 363 
Department of National Defense (Joint 

Services Electrical and Electronic Com-
mittee), Ottawa, Ont.   W-6 

Desser E-E Limited, Montreal, Que.   558 
Diamond State Fibre Co. of Canada Limited, 255 
Dominion Electrohome Industries Limited, 

Kitchener, Ont. 

Edwards High Vacuum (Canada) Limited 
Eitel-McCullough Incorporated, San Bruno, 

California 
Electrodesign, Montreal, Que.   
Electro Impulse Laboratory, Inc., 

Red Bank, N.J. 
Electro Sonic Supply Co., Limited, Toronto 
Electromechanical Products, Agincourt, Ont. 
Electronics & Communications, Toronto, Ont. 
Erie Resistor of Canada Ltd., Trenton, Ont. 
Essex Electronics of Canada Limited, 

Trenton, Ont.   463 

T. S. Farley Limited, Hamilton, Ont.   259 
Ferranti Electric Ltd., Mount Dennis, Ont  165 
Filtron Co. Inc., Long Island, N.Y.   466 
Fischer & Porter Canada Ltd., Toronto, Ont  353 
Fleet Manufacturing Ltd., Fort Erie, Ont  260 
General Communications Ltd., Toronto, Ont  W-12 
The Glendon Company Limited, Toronto 2E0 

Hackbusch Electronics Ltd., Toronto, Ont. 234 
Hammond Manufacturing Co. Limited, 

Guelph, Ont.   564 
Hellerman of Canada Limited, Toronto, Ont. 540-A 
John Herring & Co. Ltd., Toronto, Ont. 443 
The Holden Co. Limited, Toronto, Ont. 160 

The Indiana Steel Products Co. of Canada 
Ltd., Kitchener, Ont.   

Industrial Electronics of Canada Limited 
Instronics Limited, Stittsville, Ont.   
The Institute of Radio Engineers, 

New York, N.Y. 
International Resistance Co. Ltd., Toronto 

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

Brantford, Ont. 

Booth No. 

Leonard Electric Limited, Toronto, Ont. 563 
E. G. Lomas Company, Ottawa, Ont. 162 
J. R. Longstaffe Co. Limited, Toronto, Ont. 146, 245 

M. J. S. Electronic Sales Ltd., Ajax, Ont. 333, 335 
Magna Electronics Limited, Toronto, Ont. 438 
Marsland Engineering Ltd., Kitchener, Ont. 338 
McCurdy Radio Industries Ltd., Toronto 247 
Measurement Engineering Ltd., Arnprior 440,444 
Measurements Corporation, Boonton, N.J. 540-B 
Microwave Systems, Toronto, Ont.   W-8 
Minneapolis-Honeywell Regulator Co. Ltd., 

Toronto, Ont.   451 
Moffats Limited, Weston, Ont. 453 

Mycalex Corp. of America, Clifton, N.J. 
National Carbon Company, Toronto, Ont. 
National Fibre Company of Canada Limited 
National Research Council, Ottawa, Ont. 
R. H. Nichols Limited, Toronto, Ont.   
Norden-Ketay Corp., New York 12, N.Y  
Northern Electric Co. Ltd., Montreal, Que  
Northern Industrial Products Limited, 

Scarborough, Ont.   

132 
448, 450 
251 
351 
246 
346 

E-4, E-6, E-8 

562 

Oki & Willadsen Limited, Toronto, Ont. 531 

Panelyte Division, St. Regis Paper Co. 
(Canada) Ltd., Toronto, Ont. 

Philco Corp. of Canada Ltd., Don Mills, Ont. 
Plastic Profiles Co. Ltd., Long Branch, Ont. 
The Plessey Co. of Canada Ltd., Montreal 
Charles W. Pointon Limited, Toronto, Ont. 
Potter & Brumfield Inc., Princeton, Indiana 
Powerlite Devices Limited, Toronto, Ont. 
Practical Electronics Television College, 

Toronto, Ont. 
Precision Electronic Components ( 1956) Ltd., 

Toronto, Ont.   
PSC Applied Research Limited, Toronto 
Pye Canada Limited, Ajax, Ont.   

Quality Hermetics Limited, Toronto, Ont. 

Radelin-Kirks Limited, Toronto, Ont.   
Radio College of Canada, Toronto, Ont  
Radio Condenser Co. Ltd., Toronto, Ont  

256 Radio Electronic Television Schools of 
Canada Ltd., Toronto, Ont.   

568 Radio Engineering Products Ltd., Montreal 
Radionics Limited, Montreal, Que.   

153 Raytheon Canada Limited, Waterloo, Ont  
447 Rogers Majestic Electronics Ltd., Toronto 

R-O-R Associates Limited, Toronto, Ont. 
Rotron Manufacturing Co., Woodstock, N.Y. 
Rutherford Agencies, Montreal, Que. 

243 
538 
560 
336 
3E8 

446 
551 
353 

454 
146,245 

344 

537 

339 
539 
547 
161 
465, 467 
163 
238 

534 

236 
348, 350 
356 

233 

261 
W-4 
136 

437 
347 
445 
258 
150,152 
533,555 
455 
535 

Sigma Instruments Incorporated, 
South Braintree, Mass.   359 

A. C. Simmonds & Sons, Ltd., Toronto, Ont. 250 
Sinclair Radio Laboratories Ltd., Toronto 262 
Sparton of Canada, Limited, London, Ont. W-10 
Sperry Gyroscope Co. of Canada Ltd., 

Montreal, Que.   345 
The Sphere Co., Inc., Little Falls, N.Y. 140 
Spraoue Electric International Ltd., 

North Adams, Mass. 532 
Standard Telephone & Cables Mfg. Co. 

(Canada) Ltd., Montreal, Que. 449 
The Superior Electric Co., Bristol, Conn. 131 
Syntron (Canada) Ltd., Stoney Creek, Ont. 460 

Tektronix Incorporated, Portland, Oregon 241 
Tenatronics Limited, Newmarket, Ont. 257 
Tensolite Insulated Wire Co. Inc., 

Tarrytown, N.Y. 340 
TMC (Canada) Limited, Ottawa, Ont.   341 
Trop-Arctic Inc., Mishawaka, Indiana   439 

United-Carr Fastener Co. of Canada Ltd , 
Hamilton, Ont.   542 

Varian Associates of Canada Limited, 
Georgetown, Ont.   364 

White Radio Limited, Hamilton, Ont.   533 
Wind Turbine Co. of Canada Ltd., Toronto W-14 
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AT THE CANADIAN 

CORPORATION 

BOOTH No. W-8 

SHOW 

Meegee 
FERRITE COMPONENTS 

TEST EQUIPMENT 

VACUUM TUBES 

Working Display of Our Microwave, Backward Wave 

Oscillator and Ferrite Circulator; 

---- Ferrite Devices: Load Isolators, Uniplexers, Modulators, etc. 

1 Radio Frequency Laboratories, Inc. 
Boonton, New Jersey, U.S.A. 

Working Display: Selective Telemetering by Comvor Audio 

Frequency Control Channel and the Outstanding New 

Frequency Type Telemetering Equipment; 

-- A.F. 2-Way Terminal and Assemblies: 

An Application Engineer from the Development Laboratory 

will be present at our Booth. 

Microwave Systems 
891 O'CONNOR DRIVE, TORONTO, ONTARIO, PLYMOUTH 5-0763 

For further data on advertised products we page 85. 



VARIAN 
OF CANADA LTD. 

...AND PROUD TO BE GROWING WITH CANADA 

• MANUFACTURING 

• DEVELOPMENT 

• RESEARCH 

e SALES 

Klystrons 

Traveling Wave Tubes 

Backward Wave 
Oscillators 

Microwave System 
Components 

Instruments 

Visit our exhibit 

at the Canadian IRE Show 

Booth 364 

THE 

MARK OF 

LEADERSHIP 

Varian's first year in 

Canada has been one of 

substantial achievement. 

Plant area at Georgetown, 

Ontario has already been 

expanded . . . employment 

increased ten fold to meet 

growing demands for Varian 

products and services. 

Staffed by experienced 

engineers and technicians, 

the Georgetown plant 

puts Varian's extensive 

microwave "know-how" 

and development techniques 

at the disposal of Canada's 

entire electronics industry . . . 

provides manufacturing 

facilities geared to 

Canadian needs. 

Your inquiries are cordially invited 

VAR IAN associates  
OF CANADA LTD. • GEORGETOWN, ONTARIO 

KLYSTRONS, TRAVELING WAVE TUBES, BACKWARD WAVE OSCILLATORS, R. F. SPECTROMETERS, MAGNETS, STALOS, 

UH F WATERLOADS, MICROWAVE SYSTEM COMPONENT:;, GRAPHIC RECORDERS, RESEARCH AND DEVELOPMENT SERVICES 

ELECTRONICS & CONI NIUNICATIONS, SEPTEMBER, 1956 For further data on advertised products use page 85. 
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NEW PRODUCTS by 

COSSOR 
On Display at Canadian I.R.E. Convention — Booth No. 565 (Corner Booth) 

A NEW AID TO AIR TRAFFIC CONTROL AND AIR SAFETY 

COSSOR SECONDARY RADAR SURVEILLANCE SYSTEM 

The system offers: 

* Reliable ranges up to 170 miles on all 
equipped aircraft irrespective of size. 

* Complete freedom from weather 
interference. 

* No ground clutter. 

* Positive and certain identification. 

* Complete side lobe suppression. 

* An invaluable emergency aid if other 
equipment fails. 

* Very low cost and power consumption. 

* No complexity; simple and easy 
maintenance. 

* An airborne transpon_'er weighing under 
30 pounds with only 11 tubes. 

* Complete ground equipment weighing 
only 250 pounds. 

Four years extensive flight trials. 

Increasing air traffic density and ever-increasing speeds show clearly the limitations of even the 
most modern primary radars. Ranges vary with aircraft size so that traffic control can not be 
certain that it is seeing all the traffic at even modest distances; ten mile a minute speeds limit 
tracking time to a very few minutes; positive identification is slow and difficult and overloads 
voice channels; solutions to weather interference and ground clutter are limited and costly. 

Cossor this year celebrates its twentieth continuous year of radar development and now offers 
a complete, simple, rugged and low cost solution with its SECONDARY RADAR SURVEILLANCE 
SYSTEM. This comprises a small ground transmitter and receiver which interrogates and receives 
answers from a simple airborne transponder. The ground set can be used alone or in combination 
with any primary radar. The system gives great range, freedom from weather and ground clutter 
and automatically coded replies give positive identification. 

--> 

--> 

PRECISION DEFLECTION YOKES 
COSSOR (Canada) are now supplying precision deflection yokes to many 
of the largest laboratories and defence project industries in the U.S.A. 
Yokes are available to customer's specification, in Nickel Iron, Ferrite, 
Class A, Class H insulation. 

Linearity - standard 1, custom build 
to + 

Orthogonality • 1/4 . 

Half-axis colinearity ± 1/2°. 

Mutual interaxis coupling .0025 or as 
specified by customer. 

Differential 
max. 

capacity unbalance - 3.5 uuf 

-> 

-> 

High Altitude Performance is limited only 
by flashover point of the terminals, which 
can be specified by customer. 

Temperature Range - 

Standard deflection yokes will operate as 
specified from — 10 C. to - 60 C. 
Class H insulated deflection yokes will 
operate from — 50 C to • 160 C. 

Humidity: The yoke is unaffected by 
humidity. 

m.)›. Meet JAN and MIL Specs. 

COSSOR (CANADA) LIMITED 
301 Windsor Street 

OTTAWA 
160 Laurier W. 

5 - 4306 

• HALIFAX 

MONTREAL 
8230 Mayrand St., Decarie 

RE. 3 - 6502 
Boulevard 

Phone 4 - 6497 

TORONTO 
648A Yonge St. 
WA. 4 - 1226 

For further data on advertised products use page 85. 
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See te GLENDON dl Se vt Zieete ceft 

IRE SHOW EXHIBITION PARK, TORONTO BOOTH 360 
The companies mentioned below are, in our opinion, the best in their 
respective fields. Their products are on display at our booth. We 
cordially invite you to visit us and judge these products for yourself. 
Call in and talk things over. Our long experience and comprehensive 
facilities are always at your service. 

Telegraph Condenser Co. 
Ceramic Capacitors 
Paper Capacitors 
Electrolytics 

Cosmocord Ltd. 
Pickups and Cartridges 
Crystal Microphones 

Danbury-Knudsen, Inc. 
Coax Relays 
Ware Guides 
Rack and Panel Connectors 

Industrial Products Co. 
Coax Connectors 

Fusite Corporation 
Hermetic Glass Seals 

Hamilton-Hall Mfg. Co. 
Cement Coated Power Resistors 

Lundey Associates 
Ceramic Gas.hel Type Seals 
Frenchtown Metalized Ceramics 
Micro Dis Terminals 

Neosid (Canada) Ltd. 
Powdered Iron Cores 
Moulded Coil Formers 

Reliance Electrical Wire Co. Ltd. 
Wire and Cable 

Watliff Co. Ltd. 
Commutators 

Permonite Mfg. Co. 
Tube Sockets, Terminal Clips 

Bodnar Industries Inc. 
Transilluminated Panels 

Hardwick, Hindle Inc. 
Vitreous Resistors 
Toroids 

THE GLENDON COMPANY LTD. 
44 WELLINGTON STREET EAST 

Telephone EM. 6 - 5673 

TORONTO 1, CANADA 

Cables: TECHNICOM 

ELECTRONICS & COMMUNICATIONS, SEPTEMBER, 1956 For further data on advertised products use page 85. 



When long-haul communication requirements exceed the 

practical limits of conventional equipment, the most 

effective propagation technique is likely to be... 

TRANS 
Topography, climate and maintenance 
difficulties rule out economical installation of 
wire line or conventional radio facilities in 
many areas of Canada. Transhorizon 
"scatter" systems are ideally suited for long-
haul all-weather communication over 
difficult terrain. Links of 100 to 1,200 miles 
without intermediate relay stations can tie 
together widely separated operations 
with voice, data and telegraph channels. 

Collins engineering services are available for 
evaluating, planning and installing your 
integrated communication system. 

ageteetaCREATIVE LEADER IN COMMUNICATION 7---; 

COLLINS RADIO COMPANY OF CANADA, LTD. 
II Bermondsey Road — Toronto 16, Ontario 

See Collins new Transhorizon Equipment on 

display at the Canadian IRE Convention, Booths 

434-436, in Toronto, October 1-2-3. 
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DC- to- 15 MC PASSBAND 
High in performance, hut low in size, 
weight, and cost, the Type 515 fits a rela-
tively new requirement area. Besides its 
extra capabilities in applications requiring 
vertical response out to 15 megacycles, it 
occupies less space and is easier to handle 
than most other general-purpose laboratory 
oscilloscopes. 

VARIABLE 
VOLTS/CM 

2 
3 1 

20 .0 
UNCAUNIATID 

Risetime of the dc-coupled vertical am-
plifier is less than 23 millimicroseconds. 
Sensitivity is accurately calibrated, 0.1 
v/cm to 50 v/cm in nine steps. A variable 
control adjusts the sensitivity between cali-
brated steps and out to 125 v/cm. To help 
avoid accidental inaccurate readings, a 
warning light indicates an uncalibrated 
condition when the variable control is in 
use. A balanced network delays the signal 
0.25 psec to permit observation of the lead-
ing edge of the waveform that triggers the 
sweep. Direct input capacitance of approx-
imately 36 pf is reduced to approximately 
10 Aid by use of the 10x attenuator probe 
supplied with the instrument. 

SIMPLIFIED SWEEP CONTROL 
All 22 of the Type 515's accurately cali-
brated sweeps are selected by the same con-
trol knob. This knob also indicates the 
sweep time when the 5x 
magnifier is in use, making mental calcu-
lation of time intervals unnecessary. The 
normal sweep is expanded to 50 centi-
meters by the magnifier, and the horizontal-
position control has sufficient range to dis-
play any 10 centimeters of the magnified 
sweep. To maintain uniform bias on the 
control grid of the cathode-ray tube for all 
sweep speeds and repetition rates, the un-
blanking waveform is dc-coupled. 

Calibrated fixed sweeps extend from 0.2 
psec/cm to 2 sec/cm. A variable control 
makes the sweep range continuous from 
0.2 µsec/cm to 6 sec/cm. Here again a 
warning light indicates an uncalibrated 
condition when variable control is in use. 

AUTOMATIC TRIGGERING 
Automatic triggering is a real convenience 
in a great many oscilloscope applications. 
This one position, without further adjust-
ment of the triggering controls, permits 
signals of widely differing frequencies and 
amplitudes to initiate the sweep, and pro-
vides a reference trace on the screen in the 
absence of an input signal. The automatic 
circuit operates at a natural rate of about 
50 cycles, but synchronizes readily with in-
coming signals from 60 cycles to 2 mega-
cycles. 

AUTO. AC ( TRIGGER 
SELECTOR 

LINE 

L. 
HE SYNC 

EXT. 

DC 

Triggering versatility is one of the many 
highly-useful qualities of the Type 515. 
You can trigger the sweep from either the 
positive or negative slope of an internal, 
external, or line-voltage signal. On any of 
these signals, you can trigger the sweep at 
a selected amplitude level. You select 
either ac or dc-coupling through the trig-
ger circuitry. You can synchronize the 
sweep with 4ine-wave signals up to and 
beyond 20 megacycles. You can block out 
the low-frequency component of a compos-
ite signal, permitting the high-frequency 
component to trigger the sweep. These 
complete triggering facilities make pos-
sible a steady display of just about any sig-
nal you are likely to encounter. 

LARGE DISPLAY AREA 

A full 6-centimeter by 10-centimeter linear 
display can be presented on the screen of 
the new Tektronix cathode-ray tube, Type 
T55P, developed especially for this instru-
ment. Characteristics of this new tube help 
make possible the wide signal- handling 
range and excellent transient response of 
the Type 515. Accelerating potential is 
4000 volts. A T55P2 is normally supplied, 
but a Pl, P7, or Pl 1 screen is available on 
request at no extra cost. 

PORTABILITY 
It's a bit unusual for higher performance 
to come in an oscilloscope that's smaller 
and lighter than previous models. But this 
combination of compactness and perform-
ance makes the Type 515 most convenient 
for those more-exacting field applications. 
Handling ease and simplified controls are 
characteristics also desirable in the in-
creasing number of production- line test 
stations where high performance is a new 
requirement. The Type 515 weighs only 40 
pounds and measures 93/4" wide, 131/2" 
high, 211/2" deep. 

OTHER CHARACTERISTICS 
Many of the other features you'd expect to 
find in any Tektronix Oscilloscope are part 
of the Type 515. Square- wave amplitude 
calibrator, sweep sawtooth and gate avail-
able at front panel, illuminated graticule, 
and electronically-regulated power supply 
are some of the "standard equipment". 
New style cabinet with removable sides 
speeds any maintenance that may be neces-
sary. 

TYPE 515 ... $750 

f.o.b. Portland (Beaverton), Oregon 

If, from the above description, the Type 
515 looks good to you, get in touch with 
your Tektronix Field Engineer or Repre-
sentative and let him know you are inter-
ested. He'll see that you receive any fur-
ther information you may need .to make 
your decision. 

See and try the Type 515 at the 

Canadian IRE Convention in Toronto, 

Booth 241. 

P. 0. Box 831, Portland 7, Oregon Tektronix, In Phone: CYpress 2-2611 
C r• TWX-PD 265 • Cable: TEKTRONIX 

ENGINEERS— interested in furthering the advancement of the oscilloscope? We have 

openings for men with creative design ability. Please write to Richard Ropiequet, Vice 

President, Engineering. 

For further data on advertised products use page 85. 
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JOHN HERRING & COMPANY LTD. 
EXTENDS CORDIAL GREETINGS TO ALL 

DELEGATES and FRIENDS ATTENDING the 

CANADIAN 
TORONTO 

CONVENTION 
OCTOBER 1, 2, 3 

AUTOMOTIVE BUILDING, CANADIAN NATIONAL EXHIBITION 

Our service to our customers is backed by no less than 50 years of specialized service. We 

actually do lobs which nobody else would even attempt, providing effective solutions for 

the most complicated problems. You are cordially invited to visit us and learn how 

helpfully we combine our experienced service with our contact with varied and established 

manufacturers of electronic component parts. 

Sub-miniature Audio-frequency components. Complete 

range miniature transformers covering microphone in-

put, driver, single ended and push pull coupling 
and output transformers for transistor amplifiers. 

Canadian made relays to Military specifications and 

commercial requirements. Timers, Interval Timers and 

Flashers. 

›.> 

Sub-miniature capacitors: VSR Voltage sensitive 

ceramic . . . and UHF Ultra High Frequency ceramic 

capacitors. 

Relays — frequency sensitive, ultra high speed, 

polarized. D.C., A.C. Choppers 0 to 500 cycles to Military 

and commercial specifications. 

Ball and Roller Bearings: Sub-miniature bearings from 

.043" 00 Ball Bearings to 1.0236" Roller Bearings. 

Moors — Miniature types, from .0012 HP to .05 HP 

in unidirectional, synchronous, reversible, geared head 

and shaded pole types. 

Miniature type ceramic power resistors, switches, 

attenuators, resistance, capacitance and magnetic flux 

measuring instruments. 

Miniature Blowers, and electronics control equipment. 

ELECTRONICS eSt COMNIUNICATIONS, SEPTEMBER, 1956 For further data on advertised products use page 85. 
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DATA PROCESSING 
(Continued from page 40) 

Small Firms Can Benefit 
It is not only the giant corporations 

that can afford electronic computa-
tion and data processing. To begin 
with, computers vary considerably in 
price and rental. The larger com-
puters cost from one million dollars 
upwards and rent for $20,000 to $30,-
000 a month. Medium size machines 
sell for $75,000 to $500,000 and rent 
for $3,000 to $10,000 a month. The 
smaller machines, which usually can-
not perform a long programmed 
chain of calculations in one opera-
tion, sell for $20,000 to $50,000 and 
rent for $650 to $1,500 a month. 

It has been stated that most or-
ganizations having 500 or more em-
ployees and an annual turnover up-
wards of 21/2 million dollars could 
probably use a medium or large data 
processing machine to advantage. 
However, no rule-of-thumb criterion 
can be laid down in this respect. 
Everything depends on two considera-
tions, the type and volume of work 
being performed by manual or partly 
mechanized means and the scope for 
putting a computer to work on duties 
which could not previously be carried 
out at all with sufficient speed or 
economy. The only reliable test of the 
feasibility of acquiring a computer is, 
therefore, a survey of potential com-
puter applications in an organization 

Now- t h e  • tFi'nAdMerIL141":rteaArT,EaSeci()Rn:peiamiltrete:;‘;') ;-afrirlitcshildren 

coupled with a comparison of costs. 
Moreover, while it may be considered 
that an organization is too small to 
justify the purchase or rental of its 
own data processing system, there 
may be problems or routine work 
which could with advantage be 
assigned to a computing service. 
By using a programming and com-

puting service, a company can open 
up new possibilities of improving its 
work and gain the invaluable long-
term advantage of becoming familiar 
with the practical uses of electronic 
computers and data processing 
machines. If a firm has a computing 
or calculating task which, in aggre-
gate, is costing more than $500 a 
year to perform by manual or partly 
mechanized methods, it has been 
estimated that it would be worth its 
while to consider the use of a 
computing service. 

Consultants Important 

Consulting services cost money. If 
an organization already has, and can 
spare, sufficient people on its staff 
with years of experience of electronic 
computation, with a thorough know-
ledge of the capabilities and applica-
tions of the various types of computer 
on the market, and with speedy, far-
sighted answers to all the questions 
which inevitably arise when a com-
puter installation is being considered 
or prepared for, then it can get on 
fine without consultants. But busi-

Bring the whole family 
to the Lord Elgin— at 
low cost. This is a family 
hotel where children are 
welcome. 

whole 
famil 

• Dependable baby sitters available and reason-
able 

• Meals for children under 10 years at reduced 
prkes. 

• Formulas no problem- -no charge 
• CAR PARK—supervised—on premises can re -x ( No cars). 
See Ottawa—Cartada's Capital Lord flepo is 

on-
week-en 

fraly steps Pon? the Porhament Buildings. lead-
to y Om es, e sit1 era y t, ,,,,, nal, nod theaters d 

LORD 
ELGIN 

HOTEL 
Elgin a+ Laurier 

orrrAwA 
Canada's Capital City 

nesses which are not in that happy 
position might do well to take an-
other look at computer prices and 
rentals and ask themselves whether 
they can risk the hit-or-miss approach 
to the problem. 
There is no doubt that electronic 

computing systems and data proces-
sing methods can save time and 
labor, improve efficiency and increase 
profits. People, however, are still more 
important than machines and no one 
imagines that one has merely to read 
a few manufacturers' brochures, 
order a computer, engage an oper-
ator or two, and then sit back and 
reap the benefits of electronic com-
putation. There is, as will readily 
be appreciated, a lot more to it than 
that and in particular there is a great 
deal of preliminary enquiry, explora-
tory investigation and preparatory 
work to be done before a computer 
is installed. Indeed, a considerable 
amount of work is necessary before 
a computer is ordered. Without that 
work a computer will not cut costs 
or give an organization added effi-
ciency. It is much more likely to have 
the opposite effect. 

Experience has shown that there 
must of necessity be a time lag, 
usually of a year, two years or more 
between (1) the initial decision to 
look broadly into the possibilities of 
electronic computation and (2) the 
actual installation of a computer. This 
interval is far from being a mere wait-
ing period. It is, in fact, a time of 
intense activity when all the work and 
planning must be done on which the 
ultimate success of an installation 
will depend. It is during this period 
that the employment of consultants 
— working as a team with selected 
members of a business's staff — can 
be a first-class investment in know-
how. 

Consultants are ready to give 
specialized assistance and advice in 
such matters as: 

(a) A preliminary investigation 
and an overall survey to de-
termine the broad areas of 
potential computer application. 

b) Estimating costs and savings 
which should result from using 
a computer, and the possibili-
ties of obtaining reports and 
information for management 
which were previously unob-
tainable. 

c Advising on the capabilities 
and merits of various compu-
ters and the selection of equip-
ment most suited to specific 
needs. 

(d) Assisting with a feasibility 
study, laying out the detailed 
procedures involved, arrang-
ing for training of staff, plan-
ing the organization of the 
work and preparing for the 
smooth transition from existing 
methods to integrated high-
speed computation and data 
processing. 

(Turn to page 101) 
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Measurement 

Engineering Ltd. 
AT THE IRE EXPOSITION 

In addition to its own line of products and services, MeasuremenT Engineering 

Limited will exhibit at their booths in the I.R.E. Show, many of the lines for whom 

they provide sales representation in Canada and service facilities. 

See the products of these and other outstanding suppliers. . 

Acton Labs Inc. 

Calidyne Co. 

Communication Measurements 

Frequency Standards Ltd. 

Hastings-Raydist Inc. 

Kay Electric Co. 

Krohn-Hite Instrument Co. 

Technology Instrument Co. Inc. 

Roger White Electron Devices Inc. 

Electro-Measurements Inc. 

Narda Corporation 

Polarad Electronics 

Sanders Associates Inc 

Sensitive Research Instrument Co. 

Servo Corp. of America 

Trad T.V. Corp. 

Post Machinery Co. Inc. 

Electronics Division 

Engineering personnel from Measurenent Engineering Limited, as well as from 

many of the above organizations will be present to assist, and a mos.' hearty 

welcome will await you from the sales representatives in Measurement Encineerinq 

Limited district sales offices. 

BOOTH Nos. 442 - 444 

MEL SALES PERSONNEL PRESENT 

E E. Whittaker, Manager, Contact Sales Dept 

Wally Evan-Jones Central Ontario Sales 

Fred Ball Quebec and Eastern Canada Sales 

Miss Lee A. Denault Sales Office Manager 

MEASUREMENT ENGINEERING LIMITED 
Head Office and Plant ARNPRIOR, ONT. 

Central Ontario Branch Sales Office — Burlington — 

Phone 400 

NElson 4-5686 

A complete service as Consultants, Field Research Engineers and Equipment Specialists in every phase of 

Electronics andCommunications 

ELECTRONICS & COMMUNICATIONS, SEPTEMBER, 1956 For further data on advertised pr,ducts use page 85. 



ENVIRONMENTAL TEST EQUIPMENT 

INC. 

MUNCIE, IND. 

• TEMPERATURE CABINETS 

Front Opening and Chest Type 

• TEMPERATURE & HUMIDITY 

CABINETS Front Opening 

16 Stock Models available 

ranging from 2 Cu. ft. to 48 Cu. ft. 

• SPECIAL DESIGNS 

Temperature or Temperature and Hu-

midity; Cabinets or Walk- In Rooms 

manufactured to your specific require-
ments. 

Range: :- 500 F to -- - 200' F. 

Humidity: From 20% to 95% meas-

ured by 35 - D. P. 

Better Performance through 
Better Engineering 

Write for Bulletin = 201 or ask 

to have a Sales Engineer call. 

INC. 

Sales Office 
P. 0. Box 334 Mishawaka, Indiana 

See Us At the CANADIAN I. R. E. Show 

October 1, 2, 3 Space 439 

For further data on advertised products use page 85. 



Video Distribution Amplifiers 

and Regulated Power Supplies 

for the RADIO and TELEVISION Industry 

Regulated Power Supply 
7 PS-842. 1 amp., 270-325  

volts. 

Regulated Power Supply à 
PS-843. .5 amps., 270-325 7 
volts. 

We invite you to see 
our display at the I.R.E. 
Convention and Exposi-
tion, Booth No. 247, Auto-
motive Building, C.N.E., 
October 1, 2 and 3. 

McCURDY RADIO INDUSTRIES LTD. 
handle a complete range of electronic 
equipment for radio and television pur-

poses. With a staff of highly trained 
technicians, we are equipped to offer the 
finest in service and maintenance. Consult 
our Engineering Department. They will 
be pleased to discuss your specific 
equipment needs. 

Top Left: AV510 Plug-in Video Distribution 
Amplifiers in Frame. 

Lower Left: Mounting Frame, SA 10.012 for 
8 Type AV510 Amplifier Units. 

11111114"CLITILIy I-43d ICI> I Ilia ILIINetrillICSI limited 

22 FRONT ST. WEST, TORONTO 1, ONT. PHONE EM. 6-6531 

eLECTRONMS & COMMTRVICAT1ONS, SEPTEMBER, 195() For further data on advertised products use page 85. 
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Safeguard your equipment 
design by contacting Quality 
Hermetics Limited for the her-
metic seal to meet your par-
ticular application. 

NOW, completely engineered 
and manufactured in CANADA, 
a complete line of: 

• Multi-Terminal Headers 

• Multi-Terminal Plug- Ins 

• Individual Terminals 

• Hi-Voltage Terminals 

• Condenser Seals 

• Crystal Holders & Bases 

• Transistor Holders & Bases 

• Special Headers & Terminals 

Join the growing list of Canadian 

companies served with Quality 
hermetic Seals, tested and 
proven to meet your rigid 
requirements. 

Visit us at the Canadian 

I.R.E. Convention, October 

1, 2, 3 - Booth No. 233. 

FOR EVERY PURPOSE 
PRESSURE - TEMPERATURE - EXTREME CLIMATIC CONDITIONS 

-r,'Iorefre>frer ;op, 
"...Ili Ini*Irlieetli. 
Ulr -efebee 

4i9e. 

(101 .) eel) 

rtliss 41 

A sampling of some of the products available from 

45 Hollinger Road 
East York, Toronto, Ontario 

For further data on advertised products use page 85. 
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RETMA REPORT 
A Monthly Bulletin Of Association Activities 
Prepared For Electronics And Communications 

By 

BASIL JACKSON ((TM AJ \ «Mt"  

RETMA'S Participation In Canadian IRE Convention 

There is no doubt that the Canadian IRE Convention to take place in Toronto 
on October 1, 2 and 3 will be a most significant event. 

Coming at the time of the 30th anniversary of the Institute of Radio Engineers 
in Canada, the convention emphasizes the growing self-sufficiency of the Canadian 
electronics industry. The Canadian electronics industry, from its early beginnings 
in 1919, has grown at a rate in excess of three times the rate of growth of the gross 
national product, and is showing every indication that this steady consolidated 
expansion will continue. 

The extent of the Canadian electronics industry is widening, a process which 
seems to increase in proportion to the square of the effort directed into research 
and development. Long-term research programs are essential for the development of 
this expansion process, and the industry is now receiving the benefits of the research 
work undertaken many years ago. Similarly, research undertaken today will produce 
results in practical form in future years. 

The Canadian electronics industry is supplying primary and secondary industries 
in Canada with electronic equipment to control and facilitate extraction and production 
processes. This application of electronics to industrial and commercial use will expand 
the general economy of Canada. It will make new jobs, increase buying power and 
create new allied industries. 

Those who believe in the cyclical theory of history will agree that research 
leading to invention and industrial application has led to continued progress in our 
civilization. When James Watt developed the steam engine over one hundred and fifty 
years ago no one could foresee, at that time, the part that steam power would play in 
opening up vast continents and countries, or how it would transport millions of tons 
of freight and millions of passengers overland, would drive ocean liners and cargo 
ships, and would cause an industrial revolution destined to affect the whole world, 
sociologically and politically. 

Similarly, when Thomas Edison succeeded in applying electric power for the 
illumination of cities at the turn of the century, very few realized, at the time, 
that electricity would soon be used to power factories, to refrigerate food, to air-
condition buildings, to cook food, to actuate cranes, to drive trains, and to perform 
thousands of jobs now taken for granted. 

Now, with electronics, another chapter of industrial history is being written. 
The effect of electronics on Canadian life has already become evident. Its results 
will be far-reaching and will be felt in many, as yet, untouched quarters. Already 
electronics has made it possible for men to talk to each other, and to see each other, 
over great distances, and the wonders of the universe are being explored by the radio 
telescope which has enabled men to hear today the mysterious noises made by stars 
disintegrating many millions of years ago. Electronics can cook man's food, increase 
the productivity of his factories, map the bottom of the deepest ocean, unlock the 
secrets of nuclear power, and raise the material standard of living of millions 
of people. 

The Radio-Electronics-Television Manufacturers Association of Canada whole-
heartedly endorses the Canadian IRE Convention. Many of the personnel of its member-
companies are in the vanguard of its organizing committees and activities. Over 
33 per cent of RETMA members are exhibiting, and over 50 per cent of the engineers 
who will be delivering the 130 technical papers are from RETMA member-companies. 

The Joint Service Committee of the Department of National Defense is partici-
pating in the convention. One of the main features of this exhibit will show the 
emphasis placed on the importance of reliability and component parts standardization. 

ELECTRONICS & COMMUNICATIONS, SEPTEMBER, 1956 
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Radio Fall Meeting Program 
Hotel Syracuse - - Syracuse N.Y. - - October 15, 16, 17, 1956 

Sponsored By RETMA Engineering Department 

MONDAY, OCTOBER 15th 

9:30 a.m. — Automation Session. 
(Arranged by the RETMA Com-
mittee on Automation) 
F. C. Collings, Presiding 
High Production Method of Etch-
ing Printed Wiring Boards. 
E. F. Altens, 
Philco Corporation. 

Basic Considerations in Foil 
Transformer Production. 
W. A. Brockman. R. Levinsohn, 
and D. McCarthy, 
American Machine and Foundry 
Company. 

Automatic Manufacture of a 
Small Choke Coil. 
D. H. Esperson, 
General Electric Company. 

Effect of Printed Circuits on the 
Television Industry. 
J. Toyzer, 
Radio Corporation of America. 

2:00 p.m. — Semiconductor Applica-
tions and Reliability Session. 
(Arranged by the IRE Profes-
sional Group on Reliability and 
Quality Control) 
J. R. Steen, Presiding. 

Review of Applications Status 
for Semiconductors. 
D. B. Krett, 
Radio Corporation of America. 
Naval Material Laboratory Tran-
sistor Reliability Study. 
R. E. Martin, 
Naval Material Laboratory. 

Factors Determining Reliability 
of a Germanium Power Transis-
tor. 
A. B. Jacobsen, 
Motorola Inc. 

Success Story — Transistor Reli-
ability — 1956. 
C. M. Zierdt, Jr. 
General Electric Company. 

8:00 p.m. — Session with Syracuse 
IRE Section. 
Management of Military Engi-
neering Programs. 
J. M. Bridges, 
Director of Electronics — 
O.A. S. D. 

8:30 p.m. — Stag Party. 
Courtesy of American Lava Cor-
poration. 

TUESDAY, OCTOBER 16th 

9:00 a.m. — Television Receiver Ses-
sion I. 
(Arranged by the IRE Profes-
sional Group on Broadcast and 
Television Receivers). 
L. R. Fink, Presiding. 

An Ultrasonic Remote Control 
for Home Receiver. 
Robert Adler, Peter Desmares, 
and John G. Stracklen, 
Zenith Radio Corporation. 

Portable TV Design Considera-
tions. 
F. R. Wellner and M. E. Jones, 
General Electric Company. 

Determination of Transistor Per-
formance Characteristics at VHF'. 
G. E. Theriault and H. M. Mason, 
Radio Corporation of America. 

Transistorized Telerision Ver-
tical Deflection Systems. 
W. F. Palmer and George 
Schiess, 

Sylvania Electric Products Inc. 
Transistor Feedback Preampli-
fiers. 
R. Page Burr, 
Burr-Brown Research Corpora-
tion. 

2:00 p.m. — Television Receiver Ses-
sion II. 
(Arranged by the IRE Profes-
sional Group on Broadcast and 
Television Receivers). 
W. E. Good, Presiding. 

A New Noise-Gate A.G.C. and 
Sync System for TV Receivers. 
George C. Wood, 
General Electric Company. 
John G. Spracklen and Walter 
Stroh, 
Zenith Radio Corporation. 

The Measurement of C. R. T. 
Beam Apertures. 
Edward J. Quinlan, 
Philco Corporation. 
Color-Hold Considerations in 
Co/or Receivers. 
J. R. Banker, 
Westinghouse Electric Corpora-
tion. 

A One-Tube Crystal Filter Re-
ference Generator for Color TV 
Receivers. 
R. H. Rausch and T. T. True. 
General Electric Company. 

Techniques of Color Purity Ad-
justment in a Receiver Employ-
ing the "Apple C.R.T." 
R. C. Moore, A Hopengarten, P. 
G. Wolfe, and W. F. Simon, 
Philco Corporation. 

6:15 p.m. — Cocktail Party. 
Courtesy of Stackpole Carbon 
Company. 

6:45 p.m. — Radio Fall Meeting 
Dinner. 
Toastmaster, A. V. Loughren: 
Speaker, W. R. G. Baker; 
Subject, To be announced. 

WEDNESDAY, OCTOBER 17th 

9.00 a.m. — Electron Devices Session. 
(Arranged by the IRE Profes-
sional Group on Electron De-
vices). 
T. M. Liimatainen, Presiding. 
Receiving Tubes Operating at 12 
Volts Anode Potential. 
C. E. Atkins, 
Tung-Sol Electric Inc. 
Tube Design Considerations for 
Low Voltage Opera tion in 
Hybrid Circuitry. 
R. J. Bisso, 
Sylvania Electric Products. 
Electron Tube and Circuit Con-
siderations for Series-String Ap-
plications. 
R. G. Rauth, 
Radio Corporation of America 
Effects of the Earth's Magnetic 
Field on Color Purity in the 
Shadow-Mask Color Kinescope. 
H. N. Hillegass and J. L. Hudson, 
Radio Corporation of America 
A Horizontal Deflection Circuit 
with Miniature Tubes. 
R. E. Schwab, 
Sylvania Electric Products. 
Voltage Tuneable Magnetrons 
and their Applications. 
G. C. Griffin, 
General Electric Company. 

2:00 p.m. — Semiconductor Devices 
Session. 
(Arranged by the IRE Profes-
sional Group on Electron De-
vices.) 
W. H. Forster, Presiding. 
High Frequency Germanium 
NPN Tetrode. 
D. W. Baker, 
General Electric Company. 
PNP Transistors with High Cur-
rent Amplification — Forward 
and Reverse — at High Collector 
Current. 
A. P. Kordalewski, 
General Electric Company. 
High Frequency Silicon Tran-
sistors. 
C. Thornton, J. Roschen, and T. 
Miles, 
Philco Corporation. 
Application of Power Transistors 
to Audio Output Stages. 
R. Minton, 
Radio Corporation of America 
A New Device for Transistor 
Stabilization. 
C. F. Wheatley and R. E. Klep-
pinger, 
Radio Corporation of America. 
Transistor Symbology. 
C. D. Todd and L. F. Leinweber, 
General Electric Company. 



orthero E lectric 
SERVES YOU BEST  

SEE 
the Northern Electric 

Exhibit 

at Booths E-12 

E-14 

E-16 

TV Audio Consoles - Silicon Diodes 

Speech Input Equipment 

Magnaphones - Carrier Equipment 

TV and Audio Rack - Transistors 

Electro-Matic Cycle Computor 

Wire Spring Relays - Hi-Fi Amplifiers 

Trans-Canada Radio Relay 

III 
ELECTRONICS DIVISION 

NOW manufactured in Canada under license from Lambda-Pacific 

MICROWAVE 

LINKS 

BOP LTD. • ELECTRONICS DIVISION 

* SEE US AT 

BOOTH 441 

AT THE 

CANADIAN I.R.E. CONVENTION 

TV, STL, common carrier, industrial and 
government service. 

100 MW short haul 

1.0 watt heavy duty 

"KU" band 100 MW and 250 MW 

Black and white and/or Color microwave Systems 

• 455 CRAIG STREET WEST, MONTREAL 
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The Importance Of Carrier 
Nationwide Toll-1)ialing 

which are electrically equivalent to 
four-wire circuit, serve the over-all 
plan by eliminating intermediate 
sources of echo and allowing circuits 
to be operated at low losses. 

The high velocity of propagation of 
carrier circuits, on the other hand. 
acts to bring echo within tolerable 
limits by reducing the objectionable 
effect of whatever echo is present in 
the circuit. A higher velocity means 
a shorter iime delay as the signals 
will require less time to make the 
round trip of the circuit. 

Carrier and microwave circuits have 
a velocity above 100,000 miles per 
second. This assures a short time 
delay over even the longest inter-
toll circuits. Thus a higher echo level 
can be tolerated, or, in terms of trans-
mission requirements, the circuit can 
be operated at a lower loss than it 
could if the delay were longer. 

The transmission advantages of 
carrier and microwave are universally 
accepted throughout the industry. The 

(Continued from page 47) 

vast majority of toll routes existing 
today make use of carrier and micro-
wave circuits and as the plan pro-
gresses, more and more will be called 
into play. Also of importance, how-
ever, are the advantages carrier offers 
in providing some of the new short-
to medium-haul facilities the intertoll-
dialing plan will require. 

One such application will come 
about when many small manual 
tributary offices are converted to 
automatic with the consequent trans-
fer of operators to a toll center serv-
ing the area. Functions such as direc-
tory, information, complaints, and 
other services will require additional 
circuits. Since only a few extra 
channels are required and the dis-
tances are usually short, a carrier sys-
tem such as the Lenkurt Type 33A 
or 45C, providing up to four channels 
and designed to prove-in over short 
distances, may result in greater sav-
ings than the alternate method of 
stringing extra wires or constructing 
extra facilities of other types. 

the structural plastic, for years a 

standard for Radio and TV, offers you 

a full range of finest quality laminate. 

See you at the I. R. E. Show 

BOOTH 339 

In 

Conclusion 
Achievement of the nationwide toll-

dialing plan will involve the careful 
and gradual integration of existing 
telephone plant into a complex long-
distance network based on alternate 
routing and automatic toll switching. 
The new techniques necessary to 
accomplish this impose severe trans-
mission requirements. 
Probably the most important single 

role in the over-all transmission 
scheme is being played by carrier, not 
only in meeting these requirements 
but also in meeting the public's de-
mands for more and better toll service 
resulting from a growing awareness 
of what constitutes good transmission 
and an increasing willingness to make 
use of long-distance facilities. 
When the goal is reached, the plan 

will provide a continent-wide long-
distance facility that is economical, 
convenient, fast, and reliable—a 
facility that will more than repay 
the effort and expense involved in its 
achievement. 

I.R.E. CONVENTION 

DON'T MISS 

ROGERS 
"ELECTRONICS 

IN INDUSTRY" 

100TH 150 

AUTOMOTIVE BUILDING 

ROGERS ELECTRONIC TUBE 

AND COMPONENT DIVISION 
I 1-19 Brenkl,fle Rd., Leaside, 

EMPLOYERS ! YOU CAN NOW GET MEN. 
TRAINED TO HIGHER STANDARDS For Electronic Communications. 

New 50 weeks day course, Graduates October fifth 
You are invited to arrange Class Interviews now 

• 

Call on us for . . . RELIABLE TV., ELECTRONICS AND COMMUNICATIONS TECHNICIANS 

RADIO COLLEGE OF CANADA 
Service Across Canada — WRITE, WIRE, PHONE OR CALL IN PERSON 

Toronto, 86 Bathurst St., EM. 4-5176 Montreal, 3454 St. Denis Street, PL. 9458 

For further data on advertised products use page 85. 



Wiring Electric Ranges at the 

Philco Corporation of Canada Ltd., 

Don Mills Road, Toronto. 

Whenever, wherever quality wires and 
cables are needed, the choice is Federal— 
again and again. All Federal products are 
built to rigidly high standards and are 
carefully tested before shipment. 

Federal Stove Wires (Types A-1 5 and 
A-17) have solid or stranded, annealed 

copper conductors, insulated with vinyl plas-

tic. The outer coverings are of asbestos— 
saturated in a moisture-resisting, flame-

retarding compound. 

No matter what the electrical requirements 
of your job, specify quality wire and cable 

... make your choice Federal. 

FEDERAL Wire and Cable Company Limited 
Head Office and Factory: GUELPH, ONTARIO 
Sales Offices and Warehouse Stocks: St. John's, Nfld., Truro, Montreal, Winnipeg, 

Regina, Saskatoon, Calgary, Edmonton, Vancouver. 

5624 
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F. C. ENGELHART 

NEWS * 
Kester Solder Holds Silver 
Anniversary In Canada 
September 16th ( 1956) marks the 

25th year of continuous operation of 
Kester Solder Company of Canada, 
Ltd. at Brantford, Ontario. 
According to Frank C. Engelhart, 

Kester's president, "Previous to 1931 
or September of that year, we had 
been supplying the Dominion through 

the U.S. plants 
at Chicago and 
Newark, New Jer-
sey. However, it 
seemed expedient 
that we establish 
a manufacturing 
unit in Canada, 
using Canadian 
labor, materials 
and supplies. This 
is what we did, 
and we're proud 

to say that the original decision has 
been justified again and again. Consis-
tent and loyal support by all Kester 
users has resulted in a very successful 
operation. Our only hope is that the 
next 25 years will be as productive 
of good-will as the last!" 

Supervising the manufacturing 
facilities of the Brantford plant is J. 
A. T. Butler, while Tom Fleming, the 
general sales manager, is responsible 
for the marketing of the many Kester 
products. 

Marty Howard Regional Rep 
For Consolidated Electronic 
Equipment Co. 
Announcement has been made of 

the appointment of Mr. J. ( Marty) 
Howard as representative for eastern 
Ontario and the province of Quebec 
for Consolidated Electronic Equip-
ment Company Limited of Toronto. 

Mr. Howard has had wide ex-
perience in the electronics sales field 
and prior to establishing his own 
firm, Electronic Sales Associates of 
Ottawa, he was employed by J. R. 
Longstaffe Company Limited in their 
Montreal office and by the Depart-
ment of Defense Production where 
he was engaged on development work 
in connection with the creation of 
Canadian sources of supply of elec-
tronic components. 

Committee Members Of 

Canada's First IRE 

Convention & Exposition 

• Members of the committee responsible for the Canadian IRE Convention and 
Exposition which will be held in the Automotive Building at the Canadian National 
Exhibition Park, Toronto, on October 1, 2 and 3, 1956. Shown above are: Sitting, 
left to right: Clive Eastwood, recording secretary; R. C. Poulter, chairman, advertising, 
publicity and program; E. O. Swan, chairman, exhibits and registrations; C. A. Norris, 
general convention chairman; Dr. George Sinclair, chairman, technical program; 
A. P. H. Barclay, chairman, Toronto section IRE; Claude Simmonds, corresponding 
secretary. Standing, left to right: F. H. R. Pounsett, IRE Region 8; C. H. Hathaway, 
chairman, finances; Grant Smedmor, convention manager; E. L. Palin, chairman, 
social activities. The three-day event is expected to attract engineers from all over 

Canada and from neighboring states. 

"Operation Overthrust" World's 
Largest Survey 
The world's most extensive mining 

library and geophysical model test 
laboratory in Toronto are but two of 
the many far-reaching results seen of 
the new gigantic co-operative geo-
logical study of some 357,000 square 
miles of aerial photography of the 
rich mining areas of the Precambrian 
Shield in Canada and the United 
States. 

Already the leading North American 
mining companies which started the 
project co-operatively are planning 
400,000 square mile extensions which 
will extend its scope to Labrador and 
far beyond the Manitoba border. 
Exploration of the richest mineral 
area in the world is expected to be 
advanced by at least a generation in 
the relatively short period of two and 
a half years which should complete 
the project. Multi-million dollar geo-
logical and geophysical field work will 
follow the over-all study. A listing of 
the possible locations of the economic 
minerals in the area will be compiled, 
especially the lesser known minerals 
such as lithium, colombine, tantalium, 
titanium and chromite. 

The Photographic Survey Corpora-
tion, of Toronto, who worked on the 
complete natural resources inventories 
of Pakistan and Ceylon under the 
Canadian Colombo Plan and of 
Alberta for the Provincial Govern-
ment have been assigned to this 
project. "Operation Overthrust" as it 
is called, is the largest survey of its 
type in the world. It will far over-
shadow the Pakistan, Ceylon and 
Alberta projects also carried out by 
the Photographic Survey Corporation. 

National Fibre Co. Will Feature 
Copper-Clad Phenolite At 
Canadian IRE Show 
National Fibre Company of Canada, 

Ltd. will occupy Booth 251 at the 
Canadian IRE Show to be held in 
Toronto, October 1st through 3rd. 

The company will feature its latest 
line of copper-clad Phenolite lamin-
ates for printed circuitry. Also on dis-
play will be a wide range of materials 
for electrical and electronic applica-
tions, including the company's elec-
trical grades of Phenolite laminated 
plastics and National vulcanized fiber. 

Booth 251 will be manned by the 
following National Fibre Co. person-
nel: H. A. Frankel, vice-president and 
general manager, R. J. Halfnight, C. 
W. Abbott and N. E. Jepson. 
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For Light Weight 
Power Supplies 

AirPox T ype A 

heart of I. -500 009rar 
To hold light weighs - ,, ibrator is 

suppl. e size and weight Supplies 
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ELECTRICAL RATINGS 
Under continuous operation at full 

load, life expectancy exceeds 500 hour, 

and is correspondingly longerat lighter 

loads. End of life is that time when time 

efficiency decreases to 75%. Initial time 

efficiency at normal voltage is 86:4%. 

-Initial frequency is 40040,-0 CPS. 
Type A-5D0 plugs into a standard oc-

tal base, stands 2% inches above sock-
et, is about 11/2 inches in diameter. 

Write today for full details 
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G. Robt. Mezger Vice-President 
Measurements Corporation 

Mr. Harry W. Houck, president oi 
Measurements Corporation has 
, recently announced the appointment 
of G. Robt. Mezger as a vice-president 
of the Corporation. Administration 

and expansion of 
e sales of the Cor-

poration's line of 
precise electronic 
laboratory equip-
ment will be Mr. 
Mezger's primary 
responsibilities. 

In making his 
announcement, 
Mr. Houck stated 
his belief that the 
extraordinary 

growth of the electronic's industry 
demanded that Measurements Cor-
poration extend and improve its 
services to its customers throughout 
the world with the aid of a seasoned 
sales executive and experienced 
electronic engineer. 

Measurements Corporation are 
represented in Canada by H. Roy Gray 
Limited, Toronto. 

G. 

"14111k,.. 

R. MEZGER 

Complete System Of Radio 
Despatching For P.G.E. 
Opening of the Pacific Great 

Eastern Railway's new line from Van-
couver to Squamish will remove a 
major bottleneck in the shipment of 
the wealth of British Columbia's 
northland to the industrial areas in 
the south of the province. And the 
entire operation will be directed by 
radio. 

For the first time in the history of 
Canadian railroading, dispatching of 
traffic along a major line is to be 
completely dependent upon radio. 
Builders of the line found that in-
stallation of conventional telegraph 
or telephone lines would be both 
costly and impractical. Overhead wir-
ing would also be under constant 
threat of damage from snowslides and 
rockfalls all along the 4I-mile route 
through the most rugged mountain 
terrain in Canada. 

Pacific Great Eastern's communica-
tions superintendent, R. N. Doble, and 
engineers of Rogers Majestic Elec-
tronics Ltd., Leaside, Ont., designed 
and supervised installation of the 
radio setup. It will provide voice cir-
cuits and teletype from Squamish to 
Vancouver, dispatch circuits from 
Squamish to all way stations, direct 
communication to all trains in motion, 
a two-way radio link between engi-
neers and conductors aboard the 
trains themselves and connections 
with maintenance crews along the 
right of way. Repeater stations have 
been established at Watt's Point, 
Bowen Island, and Point Grey. All are 
self operating, requiring no staff to 
man them. 

(Turn to page 75) 

ESSEX 
Cakin-Deoe 
ENCAPSULATED AND 
HERMETICALLY SEALED 

DELAY LINES 
iv »me 

Far ole 
DISTRIBUTED CONSTANT 
DELAY LINES designed for 
fast rise time and low at-
tenuation made in flexible, 
metal- shielded and stick 
types. 

LUMPED CONSTANT 
DELAY LINES feature high 
fidelity as well as compact 
size. 
The name, Essex Electronics, is 
your reassurance of highest pos-
sible product quality, efficiency, 

performance and satisfaction. 

Send specifications as detailed 
as possible for prompt cost 

quotations. 

ESSEX 
ELECTRONICS 

Exec. Oft. Main Plant. 

Berkeley Heights, New Jersey 
CRestview 3-9300 

Other Plants at 
7303 Atoll Ave., No. Hollywood, Calif. 

Trenton, Ontorio—Conodo 

For further data on advertised products use page 85. ELECTRONICS & COMMUNICATIONS, SEPTEMBER, 1956 
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in step with 
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HACKBUSCH ELECTRONICS LTD. 
TORONTO ONTARIO 

Representing 

S -C 
411% 
v'aàr 

STROMBERG - CARLSON PRODUCTS 

SYLVANIA ELECTRIC PRODUCTS (ELECTRONICS DIVISION) 

TECHNICAL APPLIANCES CORP. ( TACO ANTENNAS) 

CALEDONIA ELECTRONICS AND TRANSFORMER CORP. 

DROP IN AND SEE OUR BOOTH ( No. 234) 

For further data on advertised products use page 85. 
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NEWS 
(Continued from page 73) 

G. E. To Sponsor Course On 
Spectrophotometry 
A scientific color measurements 

course will be sponsored by General 
Electric's Instrument Department, 
September 24-28 at Portsmouth, N.H. 
Featuring a full curriculum of spec-

trophotometry and colorimetry indus-
trial applications, the course will be 
instructed by representatives of such 
companies as American Cyanamid, 
Pacific Mills, Inter-Chemical Corp., 
E. I. DuPont, as well as the National 
Bureau of Standards, private consult-
ing laboratories, and educational 
institutions. 

Instruction will feature the seminar 
approach as technical specialists 
lecture, followed by laboratory 
sessions utilizing the most modern 
equipment. 

Instrument department engineers 
say a basic familiarity with such 
recognized textbooks as "The Hand-
book of Colorimetry," by A. C. Hardy, 
and "Color in Business, Science and 
Industry," by Deanne B. Judd, will be 
helpful to prospective students. 

Tuition for the entire course will be 
$110.00. The sessions will be held at 
the Wentworth-by-the- Sea, Ports-
mouth's well-known resort hotel. 
Accommodations will be at off-season 
convention rates; rooms range from 

tOCKING F 

$4.75 European Plan to $15.00 under 
the American Plan. 
Department engineers advise early 

registration due to limitations on 
space and facilities. Complete infor-
mation on the course and the hotel 
accommodations may be obtained by 
writing to Ronald Doyle, Meter and 
Instrument Section, Canadian General 
Electric Co. Ltd., 1130 Blvd. Charest, 
Quebec 8, P.Q. 

Muirhead Instruments 
Appointed Sole Canadian Agent 

A. J. Muirhead, vice-president and 
general manager of Muirhead Instru-
ments Limited, Stratford, Ontario, has 
announced the appointment of the 
company as sole Canadian agent for 
Muirhead and Company Limited of 
Beckenham, Kent, England, manufac-
turers of wave analysers, impedance 
angle meters, decade oscillators, servo 
motors, magslips and other types of 
electronic equipment and instrumen-
tation. 

Servicing and manufacturing facili-
ties are being developed in the Strat-
ford plant of Muirhead Instruments 
Limited where the manufacture of 
magslips and synchrons is already in 
production. 
According to the announcement 

Muirhead sales engineers will tour 
eastern Canada this fall with a 
selected range of instruments and 
components including equipment as 
mentioned above. 

mteEss 
o buES 

New President 
The Board of Directers of Age 

Publications Limited, Toronto, an-
nounce the election of Norman G. 
McHardy as president of the company, 
succeeding Norton W. Kingsland, who 

N. G. McHARDY 

passed away recently. Mr. McHardy 
was formerly vice-president in charge 
of advertising. He has had a long and 
successful career in the periodical 
press business in Canada with lead-
ing publishing houses. At one time 
Mr. McHardy was director of adver-
tising for Saturday Night and the 
Business Newspaper Division of Con-
solidated Press Ltd. For many years 
he was director of advertising for 
Hugh C. MacLean Publications Ltd. 

(Turn to page 76) 

JAM NUT RECEPTACLES 

Jam nut receptacles offer such positive savings in assembly 
time that it will pay you to check into their application on 
your product. These receptacles permit bench wiring of 
harness and sub-assemblies prior to final installation with 
proven savings in assembly labor. 

Just consider these design advantages—only une mount-
ing hole required per receptacle—no extra gasket required— 
no user problem of sealing around screw holes—no extra 
hardware necessary such as screws, washers or nuts. 

SCINTILLA DIVISION 
SIDNEY, NEW YORK 111•111171•MILM•1•T••• 

For engineering specifications and application details, consult Aviation 

Electric, Ltd., 200 Laurentien Blvd., St. Laurent, Montreal 9, Quebec, 

Canada. 
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• Paul Dixon, C. E. Smiley, A. K. Tateishi, with Sea Breeze Stereophonic Recording 
System at the recent demonstration held in the King Edward Hotel, Toronto 

Seabreeze Appointed Canadian 
Rep By Livingston Electronic 
Corp. 
Seabreeze Manufacturing Ltd. of 

Toronto, Canada, largest supplier of 
record playing and tape recording 
equipment in Canada, and Livingston 
Electronic Corporation of Livingston, 
N.J., have jointly announced the 
appointment of Seabreeze as exclusive 
Canadian outlet for a new line of 
sereophonic tape recordings to be 

issued under the newly created "Sea-
breeze Stereo" label. 

Recognizing the imminence of a 
large scale demand for stereophonic 
sound in the home, Seabreeze and 
Livingston are programming a sub-
stantial library of stereophonic tape 
recordings, and consider this new 
arrangement a more efficient way to 
service the increasing requirements of 
the Canadian market. Consequently, 
Livingston will no longer service 
Canadian accounts, but will confine 
its activities in that market to the 

joint participation with Seabreeze in 
an accelerated expansion of the 
present stereo tape library. 

Mr. Paul Dixon, vice-president in 
charge of marketing for Seabreeze, 
has indicated that stereophonic sound 
equipment for the home is one of the 
major factors in the production and 
merchandising plan by Seabreeze for 
the fall market, and expects to an-
nounce more than twenty outstanding 
stereophonic tape releases within the 
next six weeks. 

It is significant that after five years 
of pioneering in the field of stereo-
phonic sound, this is the first occasion 
when Livingston has become openly 
and actively identified with any 
related operation. Ched Smiley, presi-
dent of Livingston, admitted to being 
so highly impressed by the maturity 
of planning and scope of the proposed 
Seabreeze operation that he imme-
diately discarded all other plans for 
Canadian merchandising. 

RMS Appoints Sol Budd & 
Associates For Canadian 
Warehouse 
Edward E. Wineblatt, general man-

ager of RMS Export Sales Corpora-
tion, 2016 Bronxdale Avenue, New 
York 62, N.Y., announced the appoint-
ment of Sol Budd & Associates, On-
tario Rep to handle all Canadian stock 
including service and repairs. 

by Brüel & Kjuer 

for LABORATORY and FIELD USE in 

TESTING 

• ACOUSTICAL MEASUREMENTS 

• VIBRATION AND STRESS ANALYSIS 

• ELECTRO CHEMICAL RESEARCII 

• RADIOACTIVE MEASUREMENTS 

• ELECTRICAL TESTING 

For further data on advertised products use page 85. 



WESTON 
980 LINE 

TV TEST EQUIPMENT 

for service men 

and technicians 

high 

gain, 

wide 

band 

MODEL 983 OSCILLOSCOPE 
4.5 megacycle band width accurately 
shows video frequencies — including 
pulse wave forms and colour synchroniz-
ing bursts. Sensitivity-15 millivolts per 
inch, ideal as a general null indicator, 
for setting resonant traps and for trac-
ing low level signals as well as regular 
uses. Toggle switch reverses polarity of 
horizontal and vertical signals. Measures 
18" x 131/2 " x 10". Weighs approx. 40 lbs. 

Model 984 Model 985 

MODEL 984 SWEEP GENERATOR 

a handy trouble shooter. 
Spots trouble in sound and video IF 
circuits, associated trap circuits, TV 
tuners, video amplifiers. Can be used for 
all-purpose visual alignment. Sweep 
width is full 10 mc. on all channels. 
Frequency modulated signals range to 
50 megacycles, continuous tuning. sig-
nals are free from harmonics. Measure-
ments — 131/2 " x 10" x 6%". Weight 
approx. 14 1/4  lbs. 

1
 MODEL 985 CALIBRATOR cuts alignment time. 
Negative and positive Z- axis markers 
for wave form pattern analysis. Fast 
linearity adjustments (Horizontal — 400 
cycles, Vertical — 3000 KC) and signal 
generator calibrations. Quicker determi-
nation of unknown frequency signals. 
Generated markers (video and sound) 
visible even at trap frequencies. Simul-
taneous multiple marker insertion. Fre-
quency range (with Variable Frequency 
Oscillator): 4-110 mc in 7 bands. 170-260 
mc in 3 bands. Use of second harmonic 
is suitable for UHF — 340-520 me in 3 
bands. Measurements — 131/2 " x 10" x 
6%". Weight approx. 18 lbs., 12 ozs. 
Other Test Equipment in the 980 Line 
includes Model 980 Analyzer, Model 981 
Tubechecker and Model 982 V.T.V.M. 

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

powerlite 
devices limited 

MONTREAL TORONTO 

Harold A. Cohen 
Appointed General Manager Of 
Quality Hermetics Limited 
Harold A. Cohen, P. Eng., has been 

appointed general manager and vice-
president of Quality Hermetics Lim-
ited, 45 Hollinger Road, Toronto, Ont. 

Mr. Cohen was, for many years, 
chief engineer of 
Stark Electronics 
Instruments Lim-
ited, and has also 
served on the 
staff of Electrical 
Engineering De-
partment, Univer-
sity of Toronto. 
A member of 

the Association of 
Professional Engi-
neers of Ontario 

and the Institute of Radio Engineers, 
Mr. Cohen brings to Quality Hermetics 
Limited, manufacturers of glass-to-
metal hermetic seals and components, 
extensive experience in engineering 
management and in application engi-
neering in this comparatively new and 
growing field. All details relative to 
engineering sales for the manufac-
tured products of Quality Hermetics 
Limited, are embraced in this new 
appointment. 

H. A. COHEN 

Collins Radio Appoints 
A. Davies Director Of Sales 

Collins Radio Company of Canada 
Ltd. announces the appointment of 
Anthony Davies as director of sales 

Mr. Davies recently arrived in Can-
ada from Britain, where he ter-
minated 10 years' service with Smiths 
Aircraft Instruments Limited, where 
he was technical sales manager. Prior 
to this, he served for 7 years with 
Sperry Gyroscope Company Limited, 
London, handling the sale and service 
of the U.S.A. parent company's Avia-
tion products. Mr. Davies graduated 
from the College of Aeronautical 
Engineering, London, England. 

A.C. Petrasek Named 
Sales Manager By Collins 
Radio 

Collins Radio Company of Canada 
Ltd. announces the appointment of 
Albert C. Petrasek as sales manager 
of ground communications equipment. 

Mr. Petrasek came to Collins Can-
ada from the Texas Division of Collins, 
U.S.A. where he specialized in Micro-
wave sales. 

Previous to his association with 
Collins, he spent 7 years with the 
General Electric Company at Syracuse 
and New York City. His 17 years' ex-
perience in the electronics and com-
munications field have contributed to 
radio projects throughout the world 

He is a senior member of the 
Institute of Radio Engineers. 

(Turn to page 79) 

FOR 

YOUR 

CIRCUIT 

NEEDS 
VARIABLE INDUCTORS 

• inductance values up 
to 1,000 henrys 

• variable over 
a range of • 10% 

• high Q; small size 
• for low-frequency 

tuning applications 

SUBMINIATURE ADJUSTOROIDS 

• precise continuous 

adjustment of 
inductance over a 
10 % range 

• no external control 
current needed 

• hermetically sealed 

• low cost 

‘7-* 
Adjus7;roid 

(( 

ti' 

ENCAPSULATED TOROIDS 

• hermetically sealed 

• high Q 

• center-mounting 
permits stacking 

• complete range of 
sizes and types 

CRYSTAL FILTERS 

• nominal cost 

• excellent delivery 

• frequency range: 

50 kc to 5,000 kc 
• high stability 

TOM THUMB 
TELEMETERING FILTERS 

• miniaturized for 
guided missiles 

• high temperature 
stability 

• designed to with-
stand shock and 
vibration 

• hermetically sealed 

DELAY LINES 

• for audio and 
supersonic frequency 
applications 

• excellent linearity 

• flat frequency 
response 

• low insertion loss 

BURNELL & CO •ff INC. 
45 Warburton Avenue ne 

Yonkers 2, N.Y. 

Represented in Canada by 
ELECTRONIC SALES ASSOCIATES 

132 Crocus Avenue 
Ottawa, Canada 

Telephone: CEntral 5-9931 
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CABINETS 
see the 

PHILCO 
display at the 

IRE 
CONVENTION 

/  

Electronic Training Materials 

and Manuals 

Industrial Television 

Transistors and Transistor Devices 

"Audipage" 

Philco Government and Industrial Department 
Don Mills Road Don Mills, Ont 

Plessey 

etietei 

by Widney-Dorlec 

Cabinet 
Components 

Telescopic 
Mountings 

and 

Hardware 
Accessories 
Available 

NO DIMENSIONAL LIMITATIONS 

With the Widney-Doriec Cabinet Sys-
tem you can build fully-radiused 
cabinets without special tools. Highly 
flexible, it consists of a series of pre-
fabricated die-cast durai extruded sec-
tions and other special components. 
Has wide range of applications, from 
simple frames to complicated units. 

GENERAL COMMUNICATIONS 
LIMITED 

980 O'CONNOR DRIVE — TORONTO 16, ONTARIO 

• Loudspeakers 

• Vibrators 

• Electrolytic Capacitors 

• Variable Capacitors 

• Communications 

Equipment 

• Potentiometers 

• Ceramics 

• Miniature Components 

• Resistors, Chokes 

& Coils 

• Powder Metallurgy 

See us at the Canadian IRE Convention Booth No. 161 

NEW IN 
LOUDSPEAKERS 

• nie range iroiii the 
15" dual concentric to 
the 3" insert type speaker 
has been designed to take 
full advantage of the 
kitest developments in 
permanent magnetic re-
'earth and combines high 
electro-acoustic efficiency 
with a pleasing appear-
ance. 

The PLESSEY COMPANY OF CANADA LTD. 
243 DUNBAR AVE . MONTREAL, QUE. 

For further data on advertised products use page 85. 



NEWS 
(Continued from page 77) 

W. F. Mayer Vice-President Of 
Measurements Corporation 
Administration of plant and produc-

tion of Measurements Corporation will 
be handled by William F. Mayer, who 
was elected, as of August 1st, to the 
office of Vice-President of Measure-
ments Corporation by the Board of 
Directors of the Corporation. 

Mr. Mayer will supervise the com-
pany's plant at Boonton, N.J. where 

they specialize 
in the manufac-
ture of precise. 
measuring equip-
ment for the elec-
tronic laboratory 
that is used for 
the development 
of radio, radar, 
television, c o m - 
munications, and 
military elec-
tronic equipment. 

Immediately prior to his appoint-
ment, Mr. Mayer served as production 
manager. Mr. Houck stated, however, 
that, with the general increase in 
the company's volume of business 
and with the introduction of a variety 
of improved and different products, 
the responsibilities of the office of 
production manager required an 
increase in administrative authority. 

W. F. MAYER 

Microwave System To Link 
Victoria To Mainland 

Victoria will be linked to the Main-
land by a microwave radio relay 
system, designed to carry television 
programs, according to an announce-
ment in Vancouver by W. S. Pipes, 
vice-president and general manager 
of B.C. Telephone Company. 
The system, equipment for which is 

now on order, will consist of two links, 
from the telephone company's head 
office building in downtown Van-
couver, to a point on Salt Spring 
Island, and thence to the company's 
Victoria headquarters building on 
Blanshard Street. 

Mr. Pipes points out the new micro-
wave path will be so arranged that 
it can be tied in with the 3800-mile 
system now being built across Canada, 
from Sydney, Nova Scotia, to Van-
couver, scheduled for completion in 
1958. 
Although this Trans-Canada micro-

wave system will be used to transmit 
television programs, it is being con-
structed primarily to provide addi-
tional long distance telephone circuits. 
On the other hand, the Victoria-
Vancouver link will be used solely for 
television transmission. 

Mr. Pipes said that the Victoria-
Vancouver link will be completed well 
in advance of the overall Trans-
Canada system, probably before the 
end of this year. 

(Turn to page 80) 

'TEFLON* 

sic DuPont 
trademark 

Dielectric Strength: 480 vimil. 
Dielectric Cohstant (60 to 108 cycles): 2.0 
Power Factor (60 to 108 cycles): < 0.0005 
Volume Resistivity: 10I8 ohm-cm 
Surface Resistivity: 3.6z108 megohms 
Surface Arc-Resistance: does not track 
Temperature Range: —450° to +500°F. 
Chemical Resistance: completely inert 
Moisture Absorption: zero 

FOR: insulators of all types, sleeves 
or inserts, capacitor seals, feed 

through insulators, bushings, slot 
liners, coaxial spacers, layer insu-

lation or any other parts or forms 

subject to high charge, extended 
frequency range, mechanical and 

thermal shock, extreme tempera-

tures and climatic conditions. 

You can order in any quantity and 

be sure of true Teflon performance, 
because "John Crane" gives you 

these plus factors: complete uni-

formity throughout, high density 
control, freedom from flaws and rig-

id adherence to your specifications. 

"John Crane's" complete fabrica-
tion facilities assure you prompt 
delivery on exactly what you want. 

If you have an entirely new require-

ment, no standard design or proce-

dure—"John Crane's" laboratory 

facilities, know how, research and 

engineering experience go to work 

on your particular need. 

Now is a good time to put "John 
Crane" to test. Contact Crane 

Packing Company today. 

Crane Packing Co. 

Ltd., 627 Parkdale 

Ave. North, 

Hamilton, Ontario. 

CRANE PACKING COMPANY 
OFFICES IN AIL PRINCIPAL CITIES 
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• Exchanging congratulations after receiving their diplomas from Western Radio 
Electronic Television Schools in Vancouver are 14 year old Larry Steed and 63 
year old Bill Meyers, youngest and oldest of the 80 graduates. John Turner, 
Educational Director of W.R.E.T.S. noted that the duo were among the highest 
students in the courses. Larry had completed Grade 9 only one month previous. 

Bill is a veteran motion picture projectionist. 

Digital Computer To Be 
In Operation At IRE Show 
Computing Devices of Canada, 

pioneer in the field of electronic data 
processing in Canada, will have a 
digital computer set up and operating 
at the forthcoming IRE show in 
Toronto. 
The computer is to be a Bendix G-

15, a small, low-cost, general purpose 
digital computer. During the show it 
will be used to demonstrate the cap-
abilities of digital computers in 
solving engineering problems. 

Also at the CDC booth will be a 
Reeve analogue computer. The REAC 
301, is a small brother of the REAC 
400 soon to be installed at the CDC 
Data Processing Center in Ottawa. 

Though small and portable, it will do 
almost everything that the large 
model will do, lacking only in 
flexibility and range. 
Landmark for the CDC exhibit will 

be a wing tip tank from a CF-100, 
supported from the ceiling over the 
top of the booth. It is one of several 
fitted out by CDC for the RCAF as 
a "Universal Instrumentation Pack-
age". The inside of the tank is com-
pletely rebuilt to carry two high 
speed motion cameras, a recorder, a 
radio receiver, and instruments to 
accurately measure the aircraft's 
altitude, airspeed, and course. Fitted 
to the wing tip of CF-100, it is 
equipped to record all of the pertinent 
details of airborne trials of aircraft 
and armament. 

E. H. Edge Appointed 
By Collins Radio 

Collins Radio Company of Canada 
Ltd. announces the appointment of 
E. H. ( Ted) Edge, P. Eng. to the 
general communications sales depart-
ment, specializing in microwave and 
scatter systems. 

Mr. Edge graduated from the uni-
versity of Toronto in 1950. Following 
graduation, he has worked as a design 
engineer with Canadian General Elec-
tric, and as a systems planning and 
sales engineer with Rogers Majestic 
Electronics Ltd. Mr. Edge is a mem-
ber of the Ontario Association of 
Professional Engineers. 

ELECTRONICS for INDUSTRY 
Designed for Canadian Requirements 

INDUSTRIAL—Selenium Rectifiers 
with high power factor; efficien-
cies of 75% for single phase, 85% 
for three phase rectifiers. De-
pendable, quiet. 

COMMUNICATIONS — Power 
supplies which meet the specific 
needs of every branch of com-
munications services. Special 
types for telegraphic and tele-
phonic power plants. 

AVIATION — Dynamic power 
units for the Aircraft Industry. 
Long. trouble-free service. De-
signed for operation on 60 or 
400 cycle power. 

MILITARY — Both dry plate and 
electron tube rectifiers to meet 
exacting needs of the Armed 
Forces. Quality control under 
surveillance of R.C.A.F. 

Ground and Air-Borne Power 
Units 

DC Supplies for Laboratories 

Special Control Systems 

Cathodic Protection 

Battery Charging 

Telegraph and Telephone 
Systems 

See us at the Canadian I.R.E. Exposition Booth No. 551 

le:duet-eat Eeectereftie4 eagada 4tee. 
REXDALE BLVD. at KIPLING TORONTO 15, ONT. 
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TV Technicians To Be 
Certified In British Columbia 
Edmund Allen, Director of Appren-

ticeship and Tradesmen's Qualifica-
tions, B.C. Dept of Labor, stated in an 
interview following the graduation 
ceremonies for the first groups of 
technicians to complete the Western 
Radio Electronics Television School 
course, that radio, TV and electronic 
technicians in B.C. are to come under 
certification by the government. An 
Order in Council approving the grant-
ing of certification was approved 
recently by the B.C. government. 

The certification will provide a stan-
dard of competence which should 
bring about the elimination of half 
trained technicians who do more 
damage than good when servicing the 
public's radio and TV sets. In addition 
to the better service it should provide, 
Mr. Allen expressed the hope that the 
certification would become a require-
ment of employers when hiring 
personnel. 

Mr. Allen noted that the electronics 
industry in Canada is practically 
stalled, through a shortage of pro-
perly trained electronics technicians. 
When schools are able to turn out 
sufficient numbers of technicians with 
the proper training then design engi-
neers will be able to make new de-
velopments available on a larger 
scale than at present. Today it is 
almost impossible to service what we 
already have, he said. 

(Turn to page 82) VISIT BOOTH 340 — TORONTO I.R.E. SHOW! 
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All Tensolon Hook-up Wire Constructions are , 
in accordance with MIL-W- 16878A, Type E 
and EE. Call or write for Tensolite catalog. 

ELECTRONICS for DEFENCE 

Design and manufacture of 

electronic and electro-mechanical 

control systems, computers and 

instrumentation devices. Products 

include miniature power supplies 

and accessories, servo amplifiers, 

modulators, transducers, servo-

motors and positioning mechan-

isms. 

See us at the 

CANADIAN I.R.E. EXPOSITION 

Booth No. 55 I 

by SERVO MECHANISMS (CANADA) LTD. 

Mechanical Development Apparatus which is 
an assortment of standardized mechanical 

components designed for economical 
assembly of gear trains and 

electro-mechanical computing 
and transmission devices. 

letteecatotiai Seeetopticd oj ea.ade zeee, 
REXDALE BLVD. at KIPLING TORONTO 15, ONT. 
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Telecommunications 

Scientific Apparatus 

NEW tools 
for 

industrial 
progress 

Electronic devices are triggering new revolutions in industry. 
Rogers Majestic has paced many of these new developments 

through its own resources and those of its associates, Philips of 
Holland and Motorola of U.S.A. Today, Rogers Majestic supplies 
Canadian industry with a wide range of communications and 
control equipment of exceptional quality. These products are 
backed by engineering know-how and facilities unmatched in 

Canada. 
On display in Rogers Majestic's booth at the I.R.E. Convention will 
be many examples of new developments in electronics. These include 
new transistorized techniques in the fields of power line carrier, 
industrial radio paging and mobile 2-way radio communications. 

WE WOULD LIKE TO SEE YOU AT OUR I.R.E. BOOTH 152 

2-Way Radio Communications 

Industrial Television 

ROGERS MAJESTIC ELECTRONICS 
• LIMITED 

HALIFAX • MONTREAL • OTTAWA • TORONTO • WINNIPEG • VANCOUVER 

AMF Atomics (Canada) 
Limited Awarded Fuel 
Element Contract 

Canfida'› peaceful atomic energ 
program will take a major step 
forward as a result of a long-term 
contract to fabricate fuel elements 
awarded to AMF Atomics ( Canada) 
Limited by Atomic Energy of Canada 
Limited. 

A new 30,000 square foot plant and 
nuclear laboratory will be built on a 
30-acre site at Port Hope, Ontario. 
to carry out the contract, Denton 
Massey, general manager of AMF 
Atomics ( Canada) Limited has an-
nounced. This will be the first unit 
of a large nuclear facility and will be 
staffed by Canadians. AMF Atomics 
(Canada) is one of the first private 
companies in Canada to be organized 
solely for nuclear research and 
development engineering. 

It is expected to start construction 
of the new plant shortly, and to have 
it operating at full capacity early in 
1957. The fuel fabrication plant will 
he the first unit of the nuclear 
engineering and manufacturing facility 
to be located in Port Hope by AMF 
Atomics ( Canada). In time, it is hoped 
to develop in this Canadian nuclear 
laboratory, and supply from the plant, 
equipment for nearly every phase of 

• G. Ernest Robertson, President of 
Leland Electric Canada Limited and 
senior executive of the American Machine 

and Foundry Company in Canada. 

Canada's peaceful atomic energy 
program. 

The plant will be on a site owned 
by AMF Atomics ( Canada) in the new 
industrial area in the eastern part of 
the city on highway No. 2. In addition 
to fabricating fuel elements, the new 
plant will have a nuclear laboratory 
to conduct engineering, research and 
development on research and power 
reactors and their components and 
auxiliaries. The laboratory will also 

For further data on advertised products use page 85. 
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provide engineering services to outside 
organizations. 
The fuel elements manufactured by 

AMF Atomics ( Canada) will be used 
in Atomic Energy of Canada Limited's 
lacec Chalk River facilities. These 

• Denton Massey, General Manager of 
AMF Atomics ( Canada) Limited. Mr. 
Massey was a Member of Parliament for 
Toronto, Greenwood, for fourteen years. 
During the past two years he has become 
one of North America's outstanding 
spokesmen on the peaceful uses of 

atomic energy.. 

elements form the "heart- of an 
atomic reactor. The Chalk River 
nuclear center includes the NRX 
nuclear research reactor , which has 
been in operation since 1947, and the 
NRU reactor which is scheduled to 
e critical this year. 
"With the development of this new 

nuclear facility and the steady growth 
of other American Machine & Foundry 
Company operations in Canada, AMF 
is exploring actively fiscal and other 
processes necessary to expand and 
consolidate it's interests in Canada. 
This will provide for equity participa-
tion in the company by Canadians," 
said Mr. G. Ernest Robertson, another 
senior executive of AMF. 

D. B. Mundy Electronics 
Director For D.D.P. 
Announcement has been made by 

the Right Honorable C. D. Howe, of 
the appointment of D. B. Mundy to 
the position of director of the Elec-
tronics Branch of the Department of 
Defense Production. The appointment 
became effective August 1st. 

Mr. Mundy has been Acting Direc-
tor of the Electronic Branch of the 
department for the past several 
months. 

Mr. Mundy has been with the De-
partment of Defense Production since 
1951 and from 1952 to 1954 served in 
Paris on the staff of the Canadian 
delegation to the North Atlantic 
Treaty Organization. On his return 
to Canada he became Director of the 
Ammunition Branch and took over 
the duties of Associate Director of 
the Electronics Branch in April 1954. 

The electronic tube is the magic 
key to o new world of electronic 
equipment and control. Rogers tubes, 
heart of many of these devices, 
are the result of one hundred and 
thirty years of cumulative 
experience through the combined 
resources of four great electronic 
specialists ... Rogers in Canada, 
Mullard of England. Amperex of 
United States and Philips of Holland. 

Many new Rogers tubes of unique 
design and outstanding performance 
will be on display at Rogers 
booth at the I.R.E. Convention. 

A CORDIAL WELCOME 

AWAITS YOU AT BOOTH 150, 

I.R.E. CONVENTION 

Special Purpose Tubes 

Cathode Ray Tubes 

Broadcast Tub's 

Receiving Tubes 

ROGERS ELECTRONIC TUBE 
& COMPONENT DIVISION 

MONTREAL • TORONTO • WINNIPEG • VANCOUVER 

A DIVISION OF CANADIAN RADIO MANUFACTURING CORPORATION LIMITED 
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• Offices and plant of TMC Canada Limited operated entirely by Canadian per-
sonnel, a portion of it being owned by Canadians. During the 6 years that the 
company has been in business it has extended its facilities from a one-man operation 
to where it now employs some 40 people, including engineers, technicians, draughtsmen, 

factory personnel and office staff. 

TMC Canada Limited 
Report Progress 

officers ol TMC Canada Limited, 
have expressed their intention to add 
to their plant facilities, equipment 
and personnel to keep step with the 
general growth of the ekctronics and 
communications industry in Canada. 
TMC (Canada) Limited was founded, 

organised and letters patent issued in 
September, 1950. Since then TMC 
(Canada) Limited has continued to 
provide the communications services 
and equipment required in industry 
and in the defense of canada. It has 
enjoyed a steady growth to such a 
point that in 1952 it was necessary 

 4rengel. 
mattalmIlti 

for the firm to move out of rented 
space in the heart of Ottawa and build 
a plant on the outskirts of that city. 
The company acquired several acres 
of land near the Uplands Airport on 
the River Road and constructed a 
modern factory of some fifteen thou-
sand square feet to manufacture and 
sell the communications equipment 
already developed and manufactured 
by the parent company. Additionally, 
new developments and engineering of 
products and systems for the Cana-
dian market are constantly being 
carried out. 

The company is managed by Mr. 
D. V. Carroll, formerly in charge of 
Communications Engineering Division 

at Naval Headquarters and Mr. G. A. 
Worth, formerly director of Naval 
Communications, Royal Canadian 
Navy. Its chief engineer, Mr. W. A. 
Acton is an ex-Group Captain of the 
Royal Canadian Air Force, who was 
in charge of the Royal Canadian Air 
Force Communications Engineering 
Division at Headquarters during World 
War H. The company is enjoying 
steady progress and intends to add to 
its facilities in buildings, equipment 
and personnel to keep step with the 
general growth of the Electronics and 
Communications Industry in Canada. 
TMC (Canada) Limited will be dis-

playing its equipment at Booth 341, 
Canadian IRE Convention, Toronto, 
October 1st, 2nd, and 3rd, 1956. 

Radionics Limited Appointed 
Exclusive Canadian Reps. 
itadionie Limited of Montreal have 

been appointed exclusive Canadian 
representatives for Higgins Labora-
tories for their line of traveling-wave 
tubes and backward-wave oscillators 
it has been announced. In the same 
announcement S. H. Ungar, of 
Radionics Limited announces his com-
pany's appointment as exclusive 
Canadian agents for the Vacuum-Elec-
tronic Engineering Company, manu-
facturers of high vacuum equipment, 
including helium mass spectrometer 
leak detectors, valves, pumps, gages 
and systems. 

Standard Parts for Radio 
and Television, 

plus Printed Wiring Boards 
and Components. 

SEE US AT BOOTH NO. 542 
THE CANADIAN IRE CONVENTION 

UNITED-CARR FASTENER COMPANY OF CANADA LIMITED 
• HAMILTON • CANADA 
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NEWS 
(Continued from page 84) 

ACME Electric Realigns 
Executives In Canadian And 
Cuba, New York Plants 
William F. Koubek, becomes presi-

dent and a member of the board of 
directors of Acme Electric Corpora-
tion, Ltd. at Toronto ( an affiliate 
company) it has been announced. He 
succeeds E. A. Miller, who will con-
tinue as a member of the board of 

directors of the 
Canadian com-
pany. 
Mr. Koubek 

joined Acme Elec-
tric in 1932 when 
the firm was loc-
ated in Cleveland, 
Ohio. When the 
Cuba, New York 
plant was opened 
in 1937, Koubek 
supervised the in-

stallation of production facilities and 
was in charge of the initial production 
of luminous tube transformers and 
radio transformers. 

Karl Crease who has been with 
Acme Electric since 1951, steps up 
from assistant to general plant man-
ager. Crease was born and educated 
in Australia, coming to the States in 
1948. He became a naturalized citizen 
in 1954. 

Ed Miller, who started with the 
company in 1930, will now again be 
able to concentrate his efforts on the 
work associated with his office as 
vice-president in charge of engineer-
ing. 

W. F. KOUBEK 

N. Y. Transformer & Essex 
Electronics Join Forces 

J. B. Schaefer, president of New 
York Transformer Company, Alpha, 
New Jersey, and B. M. Goldsmith, 
president of Essex Electronics, 
Berkeley Heights, New Jersey, have 
announced the recent acquisition of 
a substantial amount of Essex Elec-
tronics stock by New York Trans-
former Company for the purpose of 
expanding its product line. 

At the present time, Essex Elec-
tronics maintains three manufacturing 
plants: one in Berkeley Heights, New 
Jersey, another in North Hollywood, 
California, and a third in Trenton, 
Ontario, Canada. 

The pooling of this wealth of 
specialized development and manufac-
turing experience in the electronics 
field will greatly expand and improve 
the operations of both firms, and will 
bring together many decades of skilled 
transformer, inductor and coil design 
and manufacturing experience. 

The new close association enables 
both companies to render services in 

(Continued on page 89) 

THE HEART OF THE HOMING SYSTEM 

HONEYWELL 
Master-precision Gyroscopes 
These Master-precision Gyroscopes and Gyro Stable 

Platforms are standard equipment in many of today's 
missile and aircraft stabilization and guidance systems. 

Honeywell is the largest producer of gyros, and the 

reason is simple—ever improving production and design 
facilities, a production team that is not only experienced 
but versatile in its engineering know-how. 

All this is available to you in the models illustrated, 
specialized versions or completely new designs, produced 

in quantity to meet your requirement exactly. 

Cageable Free Gyroscopes, 
Type CFG-P (Potentiometer Pick-
off) and Type CFG-S (Synchro 
Pick-off) for guided missile instru-
mentation and control systems. 
Measure angular deflection about 
one or both gi mbal axes. Simplicity 
of the caging mechanism and rail 
type mounting enable these gyros 
to withstand severe shock and 
vibration. Write for Specification 
Bulletin CFG. 

Rate Measuring Gyroscopes, 
Type K for guided missile control, 
homing systems and flight eval-
uation of military aircraft. Measure 
absolute angular rates where high 
accuracy and superior dynamic 
response are essential. Linear 
output signal proportional to 
input rate within 0.25% of full 
scale. Withstands 100 G shock. 
Write for specification Bulletin 
KG. 

Rate Measuring Gyro-
scopes, Type JR for tactical 
weapon systems requiring less 
than one minute warmup. 
Incorporate damping compen-
sator for constant damping 
ratio without heater. Linear 
output signal proportional to 
input rate within 0.25%. Write 
for Specification Bulletin JR. 

Honeywell 
Aeronautical Division 

H 
MINIM 

AIRCRAFT • ORDNANCE. 
CONTROLS AND INSTRUMENTATION 

ELECTRONICS & COMMUNICATIONS, SEPTEMBER, 1956 For further data on advertised products use page 85, 



88 

ATLAS 
TRANSFORMERS 

ANTENNAS FOR ALL APPLICATIONS 
Designed and manufactured in Canada. 

Other special products: 

• Filters for multiplex operation. 

• Filters for interference elimination. 

• Filters for multichannel operation. 

e Aircraft antennas. 

e Shipborne antennas. 

• Microwave circuit components. 

• Infra-Red Pyrometer. 

See us at the Canadian IRE Show, Oct. 1, 2, 3 

Extensive facilities available for research 
and development of special products. 

SINCLAIR RADIO LABS. LTD. 
70 SHEFFIELD STREET — TORONTO 15, ONT. 

Weatherproof Hood Telephone 
(walling fixing) Dial, C.B., 
Magneto or Sound Power 
models available. 

Hermetically Sealed & Encapsulated 

• Power Transformers to 10 KVA 
• Filter Reactors 
• Smoothing Chokes 
• Charging Reactors 
• Audio Matching Transformers 
• Audio Output Transformers 
• Pulse Transformers 

JACNAAFT-2 & MIL-T-274 Specifications 

POWER SUPPLIES 

Magnetically and electrically 

regulated ... and unregulated 
power supplies. 

FILTERS 

Low Pass - High Pass - Band Pass 

CANADIAN ATLAS TRANSFORMER COMPANY 
LIMITED 

17 CARLAW AVE., TORONTO Phone RI. 5513 

MAGNETO TELEPHONE EQUIPMENT 

FOR »MAL. AREAS 
T.M.C. telephone equipment is in great demand 
in all countries of the Commonwealth. Production 
has yet to fully catch up with this ever increasing 
demand in Canada and elsewhere although 
thousands of units are to-day operating at high 
efficiency keeping open vital communications in 
all the rural areas of this country. 

Users realize that over forty years' experience is 
embodied in to-day's T.M.C. telephone equipment 
which is designed, manufactured and tested to 
operate under the most arduous conditions. 

Call at our showrooms and see the full range of 
Magneto Wall and Desk Telephones, Cordless 
Switchboards, both C.B. and Magneto, etc. Prices by 
reason of large production are highly competitive. 

Syncycle — Syncronous Convertor. 

Four Positioned C.B. Switchboard. 

For further data on advertised products use page 85. 



NEWS 
(Continued from page 87) 

design and production of both low 
and high frequency inductors and 
transformers which heretofore have 
not been available to the trade from 
any single source. 

According to L. W. Elliott, general 
manager of Essex Electronics of 
Canada Limited, Trenton, Ontario, the 
recent acquisition of Essex Electronics 
by the New York Transformer Com-
pany will not mean any change to the 
Canadian operation in the immediate 
future. The Trenton company will 
continue as before to supply RF coils 
and transformers to the radio and 
television industry together with such 
special products as delay lines and 
pulse transformers. 

General Instrument Adds New 
Canadian Division 

In a move which makes it "the 
largest manufacturer of television, 
radio and electronic components in 
Canada," General Instrument Cor-
poration has acquired — through its 
Canadian subsidiary, General Instru-
ment — F. W. Sickles Company of 
Canada, Ltd. — all the outstanding 
stock of T. S. Farley, Ltd., of Hamil-
ton, Ont., the Dominion's oldest 
and largest producer of radio and 
television coils, it has been announced 
by M. H. Benedek, general instru-
ment board chairman. General In-
strument — F. W. Sickles of Canada, 
with headquarters and plant at Water-
loo, Ont., is the major producer of 
TV tuners, yokes, flybacks and other 
components for most of Canada's lead-
ing television set makers, and the 
acquisition gives it the "broadest line 
of TV parts made by any Canadian 
firm," it was stated. 

The Farley company, Mr. Benedek 
said, will retain its identity and will 
be operated as a separate division 
with present personnel retained. 
Theodore S. Farley, former president, 
continues with the company as a con-
sultant and Lloyd R. Harris remains 
as vice-president and general manager. 

It is planned that the engineering 
know-how of both General Instru-
ment's Canadian divisions will now 
be shared in the development of 
electronic components especially for 
the Canadian market. Both Canadian 
divisions, it was stated, will have the 
benefit of the research and develop-
ment work of the parent company, 
General Instrument Corporation, 
which is one of the largest producers 
of radio, teleVision and electronic 
components in the United States. 

For additional information on ad• 

vertisements, use coupon page 85. 

TELEPHONE REPEATER TYPE 

TA-289/FCC 

This is a packaged voice- frequency 
repeater adapted for use on almost 
any type of two- wire or four- wire 
line facility. The principal compo-
nents are amplifiers, hybrid circuits 
and balancing networks. It also in-
cludes line protectors, monitoring 
telephone set, d-c telegraph com-
posite sets, adjustable line equal-
izers, v-f signal converter type 
CV- 339 FCC, and rectifier for a-c 
operation. It has a maximum net 
gain of 24 db on 2- wire circuits 
and of 30 db on 4- wire circuits, 
between nominal 600 ohm imped-
ances. 

Type TA-289 FCC Repeater, Telephone, manu. 

tortured for the U.S. Army Signal Corps. This is 

a recent redesign of the type 0A-7 FC Repeater, 

Telephone, and is moisture- and fungus-proofed. 
It meets all applicable MIL specifications. 

RADIO ENGINEERING PRODUCTS 
1080 UNIVERSITY STREET, MONTREAL 3, CANADA 

Telephone: UNiversity 6-6887 Cable Address: Radenpro, Montreal 

MANUFACTURERS OF CARRIER-TELEGRAPH, CARRIER-TELEPHONE AND BROAD-BAND RADIO SYSTEMS 

This ONE instrument checks RF, IF, 
#3 and AF performance of receivers. 

MODEL 82 

SPECIFICATIONS: 

FREQUENCY RANGE: 20 cycles to 200 Kc. in four 

ranges. 80 Kc. to 50 Mc. in seven ranges. 

OUTPUT VOLTAGE: 0 to 50 volts across 7500 ohms 

from 20 cycles to 200 Kc. 0.1 microvolt to 1 volt across 

50 ohms over most of range from 80 Kc. to 50 Mc. 

MODULATION: Continuously variable 0 to 50% from 

20 cedes to 20 Kc. 

POWER SUPPLY: 117 volts, 50/60 cycles. 75 watts. 

DIMENSIONS: 15" x 19" x 12". Weight, 50 lbs. 

Standard 
Signal 

Generator 
20 cycles- 50 mc. 

FEATURES: 

• Continuous frequency 

coverage from 20 cycles 

to 50 mc. 

• Direct- reading individu-

ally calibrated dials. 

Low harmonic content. 

Accurate, metered output. 

Mutual inductance type 

attenuator for high fre-

quency oscillator. 

• Stray field and leakage 

negligible. 

• Completely self-contained. 

MEASUREMENTS CORPORATION 

40- - IN CANADA — 
BOONTON • NEW JERSEY 

H Roy Gray, ltd. 46 Danforth Road, Toronto, Canada 
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e Ctee 
if  "" INDUSTRY 

Srandard 7ilephottes te Cables 
st:q. co (Canada) Ltd. 

9600 ST. LAWRENCE BLVD., MONTREAL 

• Recent world advances in broadcast-
ing, industrial and special purpose tubes 
will be featured by Rogers Electronic 
Tube & Components at the I.R.E. Con-
vention Show in the CNE's Automotive 
Building. Photo shows Morley C. Patter-
son, the organization's General Manager, 
and G. G. Armitage, Sales Manager, 
Special Products, examining final de-
signs for handsome green and gold booth. 

Rogers Majestic Electronics 
Ltd. Plan Interesting Exhibit 
Audience participation shows drama-

tizing uses of industrial television, 
radio paging devices and other elec-
tronic equipment will be among the 
highlights of a Rogers Majestic Elec-
tronics Limited exhibit at the Institute 
of Radio Engineers' Fall Convention, 
October 1st to 3rd. 

The Rogers Majestic exhibit is 
designed to reflect recent world pro-
gress in the electronic equipment 
industry. In addition to electronic 
communication products it will feature 
the newest Philips electron micro-
scope, sound systems, impulse gener-
ators and a broad array of other 
scientific and industrial equipment 
marketed by the Leaside, Ontario, 
company. The specially constructed 
booth, executed in a modern design 
involving a dynamic use of lighting 
and color will occupy a 50 foot 
frontage in the CNE's Automotive 
Building. 

A second exhibit, now being con-
structed by Rogers Electronic Tube & 
Components, will also be on view at 
the Convention. It will feature recent 
advances in broadcasting, industrial 
and special purpose tubes, developed 
by Rogers and leading electronic 
manufacturers and laboratories in 
Britain, Europe and the United States. 

R. W. Keeley Vice-President 
Of 3M's International Division 
Roy W. Keeley, former director of 

sales of Minnesota Mining and Manu-
facturing of Canada Limited, has been 
appointed vice-president and general 
sales manager of 3M's International 
Division, St. Paul, Minnesota. He will 

be leaving the 
Canadian com-
pany to assume 
his new position 
early this fall. 
Mr. Keeley has 

been with 3M and 
associated com-
panies in Canada 
since 1932 and 
for the past two 
years he was 
director of sales 

for Canadian 3M. In this position he 
was responsible for the sales of "3M" 
Tapes, Abrasives, Adhesives, Reflec-
tive Materials, Graphic Products and 
Electrical Insulation Products across 
Canada. 

R. W. KEELEY 

For further data on advertised products use page 85. 
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Alex L. Clark 
Appointments Announced 
Mrs. Alex. L. Clark, President of 

Alex. L. Clark Limited, has an-
nounced the promotion of W. G. 
Farrow to Vice-President and Man-
ager, and the appointment of R. B. 
Mackenzie to Vice-President, Sales, 
September 1st, 1956. 

W. G. FARROW R. B. MACKENZIE 

Mr. Farrow has been with Alex. L. 
Clark Limited for four years as Sales 
Manager. Mr. Mackenzie, a graduate 
in electrical engineering, University 
of Alberta, joins the company with 
ten years in sales management. 

CLASSIFIED 

ENGINEER 
AN OUTSTANDING OPPORTUN-

ITY exists for a senior experienced 
electronics engineer who wishes to 
join a fast-growing Canadian Elec-
tronics Company. 

The person chosen will be respon-
sible to the Directors for guiding 
and developing Company policy in 
the field of commercial engineering 
products. His duties will range from 
preparing quotations against open 
tenders for Government Departments 
to investigating the possibilities and 
then directing and assisting in the 
development of new proprietary lines 
of equipment. He will also be re-
sponsible for ensuring that the Sales 
Division has adequate advanced engi-
neering support. He will be supported 
as necessary by the Project and 
Works engineers. 

The post is not in this area and 
the person concerned must be will-
ing to relocate. 

The salary paid will be commen-
surate with the important responsi-
bilities involved. Replies will be 
treated in the strictest confidence 
and should be sent to Maclaren, 
Laidlaw, Corlett and Sherwood, 
Barristers, 48 Sparks Street, Ottawa, 
Ontario. Any person not wishing 
his reply to be forwarded to a 
particular Company, can ensure this 
by writing the name of that Com-
pany on the back of the envelope. 

FOR SALE 

General Radio 804B signal 
generator — $100.00. 

Box 73 
Electronics 8. Communications 

31 Willcocks St. - Toronto 5, Ont. 

• 

VOLKSRELAY 

/411 on 

C•••••-) 

The fame that comes to prod-

ucts because of Nautilus, Nike and 

the like will nefer be known to the 

new Sigma 1IF relay. Instead, the 

11 holds promise of becoming The 

People's Relay, designed for and solely 

useful in Things to Help People. For 

example, the 11 might be notoriously 

unreliable for opening bomb bay 

doors, but on grounded garage doors 

it vorks to perfection. The same 

thing applies to such obercompli-

katen items as radar scanners, anti-

aircraft searchlights and drone mis-

siles: the Volksrelay belongs in 

T-Fee antenna rotators, automatic 

headlight dimmers and remote-

controlled toys. 

Nor can it efer be said the 11 

is only for the idle rich. Prices range 

from $ 1.95 (max.), to 75 cents ( in 

automobile business quantities). You 

vouldn't expect to get 10 or 20 
millivatts sensitivity at these prices, 

und you don't. Standard operating 

lefel of the Series 11 is 50. Con-

tacts are SPDT, rated at 1 (vun) 

ampere resistif. Small size ( 1 5/32" 

x 1 5/16" x 1") and light veight 

(1 oz.) are added features. To per-

mit broad usefulness, the 11 is afail-

able in different mounting styles: 11F 

— standard base with two tapped 

holes; 11F2 — insulated base; 11F 4 

—special lugs for printed 

circuit mounting. 

Let other products 

bask in the limelight of the 

Dramatic Application. For 

the 11, people-used defices 

are glorious enough. If 

you have one that needs 

the VR, vot are you vait-

ing for? 

11 F 

11 F2 

11 F4 

SIGMA INSTRUMENTS, INC., 

85 Pearl Street, So. Braintree, Boston 85, Massachusetts 
Canadian Representatives: 

SAMUEL C. HOOKER (CAN.) LTD., Montreal and Toronto • RON MERRITT, Vanc.uver, B.C. 

ELECTRONICS & COMMUNICATIONS, SEPTEMBER, 1956 For further data on advertised products use page 85. 
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Standardized Electronic Hardware 

IMMEDIATE 
DELIVERIES 

Complete 

Stock in 

Canada 

COMPLETE REPRESENTATIVE STOCK of world's 
largest selection of standardized electronic hard-
ware manufactured by USECO now warehoused in 
Canada. Supported by factory inventory of 21-
million pieces. Also prompt service on etched 
circuits and standard and special terminal boards. 
Write your distributor or to Our Canadian repre-
sentative, Lake Engineering Co., 36 Upton Road, 
Scarborough, Ontario. 

Please Address Dept 18 

U. S. ENGINEERING CO., INC. 
A Division of Litton Industries, Inc. 

521 COMMERCIAL STREET • GLENDALE 3, CALIFORNIA 

BOOTH 261 CANADIAN IRE SHOW, OCT. 1, 2, 3 

• PRECISION DIALS 
LUMINESCENT 
FLUORESCENT 

• EDGE-LIGHTED PANELS 

• RADIOISOTOPE 

SOURCES 

• PHOSPHORS 

• SELF-LUMINOUS 

MARKERS 

• STATIC ELIMINATORS 

and application of these for commercial 
and military requirements to precise 
standards. 

RADELIN-KIRK LTD. 
1168 BAY STREET TORONTO 5 

QUARTZ 
CRYSTALS 

(Precision Lowdrift) 

All Types and Frequencies 

... careful does it 
It's priceless to you — the extra care 
with which Snelgrove craftsmen create 
quartz crystals of supreme quality, for 
every application. 

Our exacting pre-tests prevent field fail-
ures . . . assure stable operation under 
wide variations of temperature. You get 
all the plus values of precision work 
done by acknowledged experts. Your 
requirements get the special care of 
Snelgrove specialists — makers of 
quality crystals prepared to your exact 
specifications. 

C. R. SNELGROVE CO. LIMITED 
New Address: 

Bond Avenue, Don Mills 

APPROVED BY DND • FAST 

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

• ACCURATE • DEPENDABLE SERVICE 

For further data on advertised products use page 85. 
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NEW PRODUCTS 
New Product specifications published in Electronics and Communications have 
been briefed for your convenience. If you require further information on any 
of the items published you may readily obtain such by using our Readers' 
Service, Page 85. Just mark the products you are interested in on the 
coupon on Page 85 and the information will be in your hands within a few days. 

• Model 1000 Dyna-Scan 
Video - Generator 

Item 1211 
Complete, self-contained Flying Spot 

Scanner. Produces a composite video and 
sync signal that operates any standard 
VHF black and white or color TV receiver. 
Merely by placing a slide film transparency 
in front of the scanning tube, any picture 
or pattern is completely reproduced with 
high definition on the TV set. Can be used 
with a single monitor or any number of 
standard TV sets, or fed into a master 
antenna system. Resolution capability is 
well in excess of 400 lines. 

Simplifies and speeds servicing. Makes it 
easy to reproduce the standard INDIAN 
HEAD test pattern, or any other pattern, 
anytime, anywhere — in home, shop or 
store — for proper TV set alignment. En-
ables you to make all color TV static and 
dynamic convergence adjustments with 
stable WHITE DOT and WHITE LINE 
patterns. 
Provides closed-circuit TV systems with 

unlimited range of original subject material 
for merchandising, advertising and in-
dustrial use. Enables anyone to transmit 

and reproduce pictorial or graphic material 
in stores, schools, plants, offices, hotels and 
institutions. May also be used as a video 
paging system to project typed or written 
messages. 
RF carrier output is continuously variable 

from 50,000 microvolts to below 100 micro-
volts for testing fringe area TV receiver 
sensitivity. Built-in synchronized bars make 
the Model 1000 self calibrating, and insure 
perfect vertical and horizontal linearity. 
Can also be used as a square wave 
generator for video amplifier trouble-
shooting. 
Simple to use. Just attach RF output 

cable of DYNA-SCAN to antenna terminals 
of TV receiver. Compact, portable. Rugged 
steel hammertone finished case with etched 
1 5-inch flying spot scanner tube; 8 other 
aluminum front panel. Has special 5BKPV-
tubes and 2 rectifiers. Front panel con-
trols: Off-On calibrating bars switch; RF 
tuning; video gain; horizontal hold; and 
RF attenuator. Fully fused. Power: 150 
watts. Operates on 110-120 volt 60 cycle 
A.C. Supplied with transparencies of 
Indian Head, White Dot and White Line 
patterns, and 6 ft. RF cable. Size: 161/2 -
inches long, 103/8-inches high, 91/2 -inches 
wide. Net weight 28 lbs. 

Telemasts 

FOR COMMERCIAL 
COMMUNICATIONS 

Masts to 200 ft.—single, twin-H, and 
quadruple — designed to (SA spec-
ifications. Hot galvanized steel, re-
sistance welded to Canadian Welding 
Bureau standards, in accurate jigs 
that insure easy and perfect erection. 
10-feet sections completely hot gal-
vanized after all fabrication. Galvan-
ized hinged steel base and complete 
line of attachment fittings. 

BEATTY BROS. LIMITED - 
Fergus, Ont. Est. 1874 457 

BE SURE 
TO VISIT 

BOOTH No. 155 
at the 

CANADIAN IRE CONVENTION 
OCTOBER 1-2-3, 1956 

CANADIAN ELECTRIC RESISTORS LIMITED 
CURITY AVENUE TORONTO 16, ONTARIO 

Telephone PL. 5-1891 

Manufacturers and Sole Licensees for BERCO Products in Canada 

• White Noise Generator 
Item 1212 

The White Noise Generator provides elec-
trical noise uniform in level over wide 
frequency bands. Three bandwidth ranges 
are provided, covering 30 c/s to 20 Kc/s, 
30 c/s to 500 Kc/s and 30 c/s to 5 Mc/s 
respectively. The 20 Kc/s audio frequency 
band can be used for testing the acoustical 

properties of rooms, loudspeakers and 
microphones tests and the frequency re-
sponse and the dynamic range of audio 
amplifiers. The 500 Kc/s and 5 Mc/s bands 
can be used for receiver interference 
tests, cross-talk investigations on multi-
channel carrier telephony, determination 
of resonances in complex networks and 
for filter tests. The instrument can also be 
used to demonstrate some concepts of 
statistical theory such as various degrees 
of correlation and possible errors of ran-
dom sampling Coarse and fine output 
level controls are provided and an output 
meter is incorporated to read directly the 
R.M.S. noise level applied to the load. 
The maximum output voltage is 1 volt 
R.M.S. The average spectrum level for one 
cycle band at 1 volt R.M.S. is 6 mV. on 
range 1, 1 mV. on range 2 and 0.5 mV. 
on range 3. The output impedance is 
approximately 1,000 ohms. 

• 1,000 Volt Silicon Diode 
Item 1213 

This 1,000 volt diode is one of a series 
of high voltage silicon diodes now available 
in production quantities. The diode is 
especially designed for power applications 
where high ambient temperature, reliability, 
high efficiency and miniaturization are 
prime factors. 
These high voltage diodes are available 

in peak inverse voli age classifications of 
600 v, 800 y and 1,000 v, with half wave 
d.c. output currents of 125 ma at 75°C. 
ambient temperature The operating tem-
perature range is from minus 55°C. to 
plus 150°C. ambient. The diodes occupy 
a volume of only cubic inch (18 inch 
dia. x inch long) and are provided with 
pigtail leads to facilitate easy wiring into 
crowded chassis. 

(Turn to page 95) 

1.R.E. CONVENTION 

DON'T MISS 

ROGERS 
"ELECTRONICS 

IN INDUSTRY" 

I.R.E. CONVENTION 
OCT. 1-3 

BOOTH 152 
AUTOMOTIVE BUILDING 

ROGERS MAJESTIC 

ELECTRONICS LIMITED 
11.1Y 8rentc1.11e Rd„ Leoside, Ont 

ELECTRONICS & COMMUNICATIONS, SEPTEMBER, 1956 For further data on advertised products use page 85. 



FREED 
VARIABLE TEST VOLTAGE 
MEGOHMMETER NO. 1620 

The Freed Type 1620 Megohmmeter is a versatile insu-
lation resistance measurement instrument with a contin-
uously variable DC test potential from 50 to 1000 volts. 

Components sects as transformers, condensers, motors, 
printed circuits, cables and insulation material can be 
tested at their rated voltage and above, for safety factor. 

• Resistance — 0.1 megohms to 4,000,000 megabinS. 
• Voltage — variable, 50 - 1000 volts. 

• Accurate — plus or minus 5°o on all ranges, 

• Simple — for use by unskilled operators. 

• Safe — high voltage relay controlled. 
• Self contained — AC operated. 

ALSO AVAILABLE: Type 102013 MEGOHMMETER — a 500 oit Rued 
test potential. Type 2030 PORTABLE MEGOHMMETER — battery operated, 
500 volt test potential. 

SEND FOR COMPLETE TRANSFORMER AND INSTRUMENT CATALOGS 

FREED TRANSFORMER CO., :NC 
1716 WEIRFIELD ST., BROOKLYN ( RIDGEWOOD) 27, N.Y. 

• 

YOUR NO.1 SOURCE OF SUPPLY 

AND AUTHORITY ON 

SILVER 
for ELECTRONICS 

FINE SILVER (Wire, Strip and Foil) 

SILVER ANODES FOR PLATING 
(Slabs, Balls and Grain) 

SILVER POWDERS 

SILVER BRAZING ALLOYS 

SILVER SOLDERS FOR ELECTRONIC USE 

SOLDER-FLUSHED SILVER ALLOYS 

SPECIAL SILVER ALLOYS TO 
YOUR REQUIREMENTS 

Prec,ous Metals Since. 1867 

HANDY & HARMAN OF CANADA LIMITED 
141 JOHN  , roitooto SS, ONT. 

MONTREAL SALES OFFICE- 020 CATHCART STREET 

DEALERS IN ALL PRINCIPAL CITIES 

26'e wee fereced ea ietecueece, 
Two New Models of 

VARIABLE COMPOSITION RESISTORS 
which will meet and exceed the MIL- R-94A specifications, characteristic 

MINIATURE MODEL: RA. - 3/4 " dia. 1W. 
This is the smallest Variable Composition 
Resistor on the market, rated at 1 Watt at 
70°C. 

yit . 

STANDARD MODEL: VG - 1 3/32" dia. 3W. 
This unit has been re-designed to improve 
the electrical and mechanical stability, which 
also enables it to be rated at 3 Watt at 70°C. 

Both of the above types will easily withstand 50,000 rotational 
cyeles under full load, and they feature the following characteristics: 

• A molded resistance element, made Under high pressure and high temperature 
o Good stabihty under extreme humidity and temperature conditions 

e Instead of the usual metal sbdes, these resistors feature carbon contacts, which achieve lower 
noise and longer life expectancy. 

PRECISION ELECTRONIC COMPONENTS (1956) LIMITED 
50 WINGOLD AVENUE RU. 1 - 6174 TORONTO 10, ONTARIO 

For further data Dn advertised products use page 85. 
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NEW PRODUCTS 
(Continued from page 93) 

• Thermal Conductivity Gage 
Item 1214 

A new type of Thermal Conductivity 
measuring instrument is announced. This 
instrument is a major improvement over 
the resistance type units widely in use 
for determining the thermal rcmcluctivity 
of gases in that this new instrument, based 
on the- patented Hastings compensated 
thermopile principle, allows more accurate 
measurements to be made without the 
instability and temperature effects of the 
older resistance type instruments. 

Ma4,9iLl T.ERIRAL Cakt›...0 GAUGE SC,  state, '0 

tae .ant 

The Hastings Thermal Conductivity Cell 
incorporates 6 noble metal thermocouples, 
arranged in such a manner as to not only 
compensate for temperature changes in 
the gas, but also for rate of change of 
temperature effects. Them thermal con-
ductivity elements are made entirely out 
of noble metals, are directly heated with 
A.C. and have an electrical output directly 
in terms of millivolts. The instrument is 
ideal far use in chemical analysis of gases 
and in detection of explosive gases and 
vapors. When used with gases of high 
thermal conductivity, such as helium, this 
thermal conductivity measuring instrument 
can be used as a tracer. 

• Model 750 Test Equipment 
Calibrator 

Item 1215 
New, low-cost, laboratory-type Calibrator 

with accurancy of 1 per cent or better in 
all of its sections. Quickly, easily checks 
the accuracy of test instruments and helps 
make correct adjustments. Prevents wrong 
decisions and costly recalls caused by in-
strument errors, in receiver servicing. Con. 
venient and economical, too, for laboratory 
and industrial calibration. 
Calibrates volt-ohm milliarneters, vacuum-

tube voltmeters or any individual meter, 
signal generators, sweep generators, 
marker generators, and oscilloscopes. Re-
markably trouble-free — requires no inter-
nal adjustments in the field. 
Supplies 2, 5, 25, 100 and 300 volts D.C., 

and 5, 25, 100 and 300 volts A.C. to check 
voltage ranges. Provides 10, 100, 1000, 10,-
000, 100,000 ohms and 10 megohms te check 
resistance ranges. Provides a crystal oscil-
lator capable of generating harmonic fre-
quencies of the crystal well over 300 mc, 
with accuracy of 1/10th of 1 per cent. By 
plugging in the proper crystal, you can use 
it as a marker generator in radio and tele-
vision receivers, or help check the calibra-
tion of your AM signal generator, or check 
and align the audio I.F. system of TV 
receivers. 
Crystal oscillator and pentode amplifier 

of the Calibrator can be converted Into an 
audio oscillator to signal-trace trouble in 
audio amplifiers in AM, FM and TV re-
ceivers, and high fidelity equipment. 
Serves as a voltage Calibrator for 

oscilloscopes in the measurement of peak-
to-peak voltages of any unknown wave-
forms such as are found in TV receivers. 

(Turn to page 97) 

electron 

I E C 
tube shields 

IMPRO-VE 

MISSILEELIILITY 

... help them get 

where they're going! 

I I 
Patents penoon« — Crag,. 

wan None. Am•oiCen ap moon. Ina. 

IMR,C offers the only shields com-
mercially available that will meet or 
exceed MIL-S-9372 for temperature 
resistance, vibration control, compati-
bility with all tube diameter tolerances 
and have approval as Heat-dissipation 
shields for providing lowest bulb operat-
ing temperatures through proper design 
and function. 

Improve your equipment reliability— 
specify IERC "B" type shields to end 
premature tube failures caused by heat 
and vibration effects. 

IERC SUBMINIATURE TUBE CLAMPING SHIELDS 
are the most widely preferred maximum-
cooling miniature shields in use on all 
sizes and types of subminiature tubes. 
Special-purpose types can be developed 
for your individual requirements. Write 
for Technical Bulletin 1203-556 showing 
present models for plate, bracket, chan-
nel, top and right angle mounting. 

Write for complete information TODAY! 

el ectro n  icInternartionalesearch 
corporation 

145 We..t Magnolia Boulevard, Burbank, Calif. 

Up 

REPRESENTED IN CANADA BY: R- O-R Associates Limited, 290 Lawrence Ave_ West Toronto 12, Canada 
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The 

Curtiss-Wright 
"SNAPPER" 

NEW CONCEPT... 

ADVANCED DESIGN 

IN THERMAL TIME 

DELAY RELAYS 
U. S. Pat. No. 2.65897.5 

Designed for high performance and long life, the Curtiss-Wright 
"SNAPPER" Thermal Time Delay Relay is proving itself in 
countless applications involving time delay in electrical circuits. 
Such applications include circuits to provide definite on-off 
time intervals to delay the application of high voltage until after 
warm-up period and for over and under voltage protection with 
simultaneous fault indication. 

These relays have single--pole double-throw contact action, 
high ambient temperature range, freedom from chatter and 
arcing, and are small in size. The "SNAPPER" thermal time 
delay relays are factory pre-set from 3 tr. 120 seconds. They are 
available in metal envelope, miniature ( 7 and 9 pin) or octal 
(8 pin) and in a glass envelope in 9 pin only. 

Curtiss-Wright manufactures the 1-11gh-Low "SNAPPER" 
Differential Thermostat with high precision characteristics. Write 
to Thermal Devices for complete data. 

Canadian Representative: 
Consolidated Electronics 
Equipment Company, Ltd. 

1156 Yonge St., Toronto, Ont. 

(tECTRONICS DIVISION (if) 
CURTISS-WRIGHT 
CORPONAIION • CARLSTADT, N I 

For the first time anywhere — a Radio Parts 

Catalogue devoted solely to the specialized 

electronic components and devices used in the 

Industrial, Military, Laboratory and Engineering 

fields. Ensure getting you, FREE copy of this 

unique and informative book— write us today! 

Industrial Catalogue No. 561 

ELECTRO SONIC 
SUPPLY CO. LTD. 

543 YONGE ST., TORONTO 5 
WA. 4-9301 

YES... 

MOLONEY ELECTRIC COMPANY OF CANADA LIMITED 

No core too small—No transformer too large! 

Illustrated above and 
reading counter-clock-
wise: HyperCores, 

Chokes, Power, Pulse, 
Filament, and Plate 
Transformers. 

NR5 

Factory and Head Office: 213-219 Sterling Road, Toronto 3, Ont., Regional Offices: Montreal, Calgary 
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NEW PRODUCTS 
(Continued from page 95) 

• Gas Chromatograph 
hem 1216 

A new instrument employing the rapid 
technique of gas chromatography has been 
announced. 
Called the Gas Chromatograph, the in-

strument is small, compact and low-priced, 
and designed especially for the analysis 
of gases and low-boiling liquids. Despite 
its small size, the Gas Chromatograph is 
a precision unit, giving accuracies equalling 
even the highest priced gas chromato-
graphy instruments for materials boiling 
to 80°C. or below. 
The chromatographic columns are copper 

tubing with standard fittings, and are 
easily removed. Columns of any length can 
be used in either absorption or partition 
type. 

Samples are admitted through a stand-
ard serum cap or by a unique sampling 
valve available as an accessory. A stream 
of helium "carrier" gas passing through 
the column sweeps the sample components 
out at different times depending upon their 
affinity for the absorbing material in the 
column. 
The volume of each component gas com-

ing from the column is measured by a 
diffusion type thermal conductivity cell 
which combines fast response with 
excellent stability. 
A one millivolt potentiometer recorder 

with I second response can be connected 
to the Gas Chromatograph for permanent 
recordings of sample volume. 

• Electromechanical Switches 
hem 1217 

Several types of . electromechanical 
switches, originally designed and built for 
service in telephone systems, now are be-
ing made available for industrial applica-
tions, according to an announcement. 
The switches include two general types 

— automatic stepping switches, and key 
switches for manual operation. 

Principal among the stepping switches 
is the famous XY Universal Switch, used 
in thousands of dial telephone exchanges 
in this country and abroad. The XY Uni-
versal Switch is a two-motion, 100-point 
step-by-step switch deriving its name from 
the fact that it operates over 10 points 
in a primary direction, and 10 points in a 
secondary direction. It can be used for 
searching through 100 four-wire circuits 
to find a particular circuit, for selecting 
a particular circuit from among 100 cir-
cuits, or for performing consecutive 
operations in 100 separate circuits. 
Similar but smaller is the XY Deca 

Switch, providing 10-point selection among 
10 four-wire circuits. 
Among the key switches are a wide 

variety of cam key, indicating, plunger, 
push and twist button types, with locking 
and interlocking features if desired. Suit-
able mountings for single or multiple key 
arrangements of any type also are 
available. 

All of these products have been proved 
for reliability and long, trouble-free opera-
tion through many years of service in 
telephone systems. 

(Turn to page 99) 

Handles 90% of applications 
FOR EITHER SINGLE-OR DUAL- CHANNEL SCOPES 

AT A 

DOWN-TO-EARTH 

PRICE 

975 
• 2 entirely separate channels for 

accurate, simultaneous 

comparison and measurement 

of any two phenomena. 

• Completely separate single-shaft 
controls for each channel assure 

maximum operating convenience. 

Concentric controls for 

positioning, intensity, and focus. 

II Separate or common time bases 

with extended sweep ranges 

from below 2 seconds to 

50,000 cps. 

• High-gain, low-noise de 
amplifiers. 

Ill Illuminated graticule with 

dimmer for perfect viewing 

or photography. 

1717 

model K-26 

2 signals 

1 scope 

NO switch 

TRUE dual-channel oscillog-
raphy .. . now within reach of 
all industry, laboratories, engi-
neering and research depart-
ments. New features of control, 
sensitivity, band-width, fre-
quency response, gain. By the 
originators of multi-channel 
scopes and multi-gun cathode-
ray tubes. 

WHIFF_ FOR ETC BULLETIN ON K-26 . . ALSO SPECIFY 

IF YOU WANT LITERATURE ON OTHER 

ETC INSTRUMENTS AND CATHODE RAY TUBES 

electronic tube corporation 
12D0 E MERMAID LANE PHILADELPHIA 18, PENNA. 
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ALPHA WIRE 

ELECTRONIC WIRE 
& CABLE 

Insulating tubing & skirting 

ENGINEERING 
know-how for 35 years 

1373* 
wire items 

IN STOCK! 

FREE! 
Engineer's 
SPEC 
GUIDE 

200 Varick Street 

New York 14, N. Y. 
- 

BOOTH 362, CANADIAN IRE 

TRANSISTORS 
for today's 

ELECTRONICS 
AVAILABLE FROM STOCK 

In all fields of electronics, TRANSIS-
TORS are fast becoming popular. They 
can be used to advantage in audio 
amplifiers, hearing aids, oscillators, 
high-speed switching circuits, corn-
putors and countless other applica-
tions. 

CESCO presents the line of GENERAL 
TRANSISTOR . . . high quality, low 
cost transistors to meet the require-
ments of industry, for production and 
experimental work. All these are 
available from stock. 

Write for complete FREE information 
on General Transistor. Our Industrial 
Department will gladly give you 
further information regarding types 
available and costs. 

EVERYTHING IN ELECTRONICS 
wholesale distributor 

Canadian Electrical Supply Co. Ltd. 
MONTREAL 

275 Craig St. W. 
UN. 1-2411 

OTTAWA 
836 Somerset St. W. 

8-5675 

TORONTO 
522 Yonge St. 
WA. 1-5111 

High Vacuum Techniques 
for electronics 
Edwards High Vacuum are specialists in 
the manufacture of high vacuum equip-
ment and their Research, Development 
and Design Departments have made very 
many significant contributions to the 
progress of vacuum engineering. The 
Company's unrivalled experience over 
more than a quarter of a century in 
vacuum work is gladly available, full 
details supplied on request. 

See our exhibits at 

Booth No. 568 

at the 

Canadian IRE Exposition 

ADVANCED VACUUM 

ENGINEERING IN 

RESEARCH 
ATOMICS 
METALLISATION 
EDUCATION 
DISTILLATION 
DEHYDRATION 
MEDICINE 
METALLURGY 
OPTICS 
ELECTRONICS 

EDWARDS HIGH VACUUM EQUIPMENT 
, Rotary Pumps and 
Compressors. 
Oil and Mercury 
Vapour Pumps. 
Booster Pumps. 

7 Combined Rotary 
and Vapour Units. 

Vacuum Coating 
Plant. 

Vacuum Gauges. and Allied 
Equipment. 
Metallurgical 
Vacuum Equipment 

Vacuum Freeze including Electron 
Drying Units, Diffraction Camera. 
Ovens, Sublimation Accessories. 

[EDWARDS HIGH VACUUM (Canada) LTD. 17 JUTLAND RD 

TORONTO 14 

ONTARIO 

For further data on advertised products use page 85. 
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NEW PRODUCTS 
(Continued from page 97) 

• High And Low Temperature 
Test Chamber With 
Vibration Facility 

Item 1218 
The Model FBV-8-3-3 Temperature-Vibra-

tion Chamber is designed with a flexible 
diaphragm in the bottom. This allows an 
M-B Manufacturing Company, or Cal'dyne 
and other similar types of vibration ex-
citers, to be installed below the cabinet 
with the shaker head connected directly 
to the product inside of the cabinet. This 
eliminates the need for extension rods 
and, also, eliminates the need for having 
the vibration machine inside of the 
environmental chamber. 
The cabinet is portable and can easily 

be moved to position above the vibration 
machine. The temperature range is plus 
480°F. to minus 100°1F. The equipment has 
a Conrad Cascade Freon 13 — Freon 22 
system. The equipment is a standard 
production model, and available with 
custom designed accessories for specific 
applications. 

• Ultrasonic Flowtneter 
Item 1219 

Simultaneous readout of mass flow rate, 
mass totalization, volumetric flow rate, 
volumetric totallzation, and fluid density 
can now be obtained in a simple, direct. 
reading instrument especially designed to 
measure fluid flow accurately, at high 
transfer rates, as in fuel gaging for aircraft 
and missiles. 

This new instrument utilizes ultrasonic 
energy to determine the volume or the 
mass of fluid passing through a smooth-
bore sensor that interposes no obstruction 
to free flow of the fluid and therefore 
causes no additional pressure drop. The 
instrument illustrated will handle up to 
720,000 pounds or 90,000 gallons of jet fuel 
per hour at an accuracy of 1 per cent. 
Accuracy is independent of changes in 
fluid density. The unit operates equally 
well for either direction of flow and over 
wide temperature ranges. No moving parts 
are employed. 
The sensor for a four-inch line is only 

ten inches long and weighs only ten pounds. 
The unit is designed to operate from the 
aircraft electrical supply, with modest 
power demands. Linear readouts of any 
desired quantity or combination of quanti-
ties can be made on any convenient type of 
indicator or recorder, remote from the 
sensor; information can be telemetered 
with suitable coupling circuitry. 

• Precision Needle File Kit 
Item 1220 

Made in Switzerland, these high grade 
carbon steel files are 51/2  inches long. There 
are seven individual shapes: round, half. 
round, flat, square, oval, triangular, and 
knife edge, and all have No. 0 cutting 
surface. Separated for easy selection these 
files are packaged in an attractive, sturdy 
plastic tube and are a great aid to service-
men, hams and the do-it-yourself hobbyist. 

(Turn to page 100) 

NEW PRODUCTS . .. BROADER ENGINEERING HORIZONS FROM SORENSEN 

S oites43-e,s0‘  

SORENSEN & COMPANY, INC. • 375 FAIRFIELD AVENUE • STAMFORD, CONNECTICUT 

MR3215 5-36 VDC AT 0-15 AMPS 

new, tubeless, magnetic amplifier 

WIDE RANGE REGULATED 
DC POWER SUPPLY 
fcr versatile, trouble- free performance 
in countless design & test applications 
Different outside . . . and inside! The latest design in 

mcgnetic amplifier regulation. A silicon diode is used 
as reference element and a transistor amplifier pro-

vides the control current for the magnetic amplifier. 
Wide range, continuously adjustable voltage at high 

current. Regulation -- 0.5% against line or load,' ripple 
1% RMS. Versatile, dependable, rugged, economical. 

*5-32 VDC, regulation -1- 1.0% over extended range. 

See us at the IRE, Booths .1:465-67 

In Canada: Zharles W. Pointon Ltd., 6 Alcina Ave., Toronto, Ontario. 

ELECTRONICS & COMMUNICATIONS, SEPTEMBER, 1956 For further data on advertised products use page. 85. 



102 

MICRO SWITCH PRECISION SWITCHES 

TO MEET EVERY DESIGN REQUIREMENT 

ILLUMINATED PUSH BUTTON SWITCH 
A low force, high pre-travel switch 
with an indicating light as an integral 
part of the push button. High pre-
travel permits movement of the button 
before the contacts snap over. Designed 
for use in electronic, aircraft, mobile, 
marine, railway and other applications. 
Compact design permits mounting on 
one inch centers. Removable 
translucent push buttons available in 
red, white or clear. 

PUSH BUTTON ACTUATORS 
A new series available to designers of 
electrical computers and other types of 
commercial and industrial devices 
which require reliable panel-mounted, 
manually-operated switches. Incorpo-
rating many special advantages, these 
switches combine extremely long life 
through reliable snap-action operation 
with attractive appearance and excep-
tionally good feel. Available with 1/2 ' 
or I" buttons in several colours. 

MICRO SWITCH 
A PRINCIPLE 

OF GOOD DESIGN 

MICRO SWITCH produces a 

complete line of precision snap 
action and mercury switches. For 

complete information, write tie 
Honeywell, Dept. EC-EC-4 

PANEL MOUNTING PUSH BUTTON SWITCH 
Subminiature Push Button Switches 
designed for panel mounting ... provide 
almost simultaneous switching with a 
snap-acting mechanism that gives a 
positive feel. One of a complete line of 
panel mounting Push Button Switches 
designed for any application. 

MICRO SWITCH 
A DIVISION Of MINNEAPOLIS-HONEYWELL REGULATOR COMPANY LTD, 

H LEASIDE, TORONTO 17 

NEW PRODUCTS 
(Continued from page 100) 

• Fifty Contact 
Circular Connectors 

Item 1224 
These 50 contact circular connectors were 

originally developed for a special avionic 
application where the unique ribbon con-
tact features were desired but space limita-
tion prevented the use of standard rec-
tangular connectors. They have since been 
used in countless other applications where 
the quick, easy making and breaking of 
50 circuits is required. Available in the line 
are plug, receptacle and hermetic com-
pression sealed plug. 

The most striking design feature of these 
connectors is the large number of con-
tacts obtained in the relatively small size. 
The diameter is just under 3 inches. 

Polarization is achieved by means of a pin 
and socket arrangement plus a center guide 
pin and bushing. 
The 26-167-50 hermetic seal plug has an 

individual glass bead for each contact. The 
glass is bonded to the seal plate under 
compression, the most efficient sealing 
method. Connectors are completely in-
spected and tested before shipment. 
Bodies are molded of dially1 phthalate 

and contacts are goldplated. 
Voltage rating is 5 amps, 750 volts DC 

at Sea Level and 300 volts DC at 60,000' 
altitude. 

• High Temperature 
Accelerometer System 

Item 1225 
The development of a new high tem-

perature accelerometer system that will 
open new avenues in the field of environ-
mental testing is announced. The system, 
designated GLENNITE KAHT-310 is com-
prised of an accelerometer and external 
cathode follower, will measure shock and 
vibration phenomena at temperature up 
to 300°F. without external cooling. 
This subminiature system has a frequency 

response from 10 to 2000 c.p.s. and accelera-
tion range up to 300 g's. Sensitivity is 20 
microvolts per g, output impedance 200 
ohms, while accuracy is 5 per cent. 

• Relay Catalog 
Item 1226 

The Relay Division of a large company 
are pleased to announce the availability of 
their new 32 page catalog J. 
This catalog is the most complete relay 

catalog available in Canada and covers 
5,348 relay types. Besides the standard types 
such as Power, Small, Sensitive, Large 
Sequence, Instrument Control, Special Pur-
pose and Timers, the Relay Division of this 
company are prepared to manufacture any 
type of relay requirement. 
For Canadian industrial companies with 

relay requirements, the catalog is in-
valuable in that it not only gives a general 
description but complete information in 
regard to contact arrangements, contact 
ratings, insulation, operating coils, ter-
minals, mounting, size, etc. together with 
many illustrations. 

(Turn to page 104) 

For further data on advertised products use page 85. 



SMALLER SIZE, LIGHTER WEIGHT of the new Sala Type CVH regu-
lating transformer design is shown by the camparison of 1000va 
units shown above. The new unit shown at the right utilizes a single. 

rectangular housing that replaces the core-and-coil-assembly and 
separate neutralizer component. .41so available in the new design 
are 250 and 500va capacities. Finish is gray hammerloid. 

New Sola Harmonic-Neutralized 

Constant Voltage Transformers 
greatly reduced in size and weight 

Now the valuable performance features of the Sola 
Harmonic-Neutralized Constant Voltage Transformer 
(Type CVH) are offered in a new unit design that 
provides up to 60% reduced size and 54% lighter 
weight. In addition to significant size and weight reduc-
tions, the new Sola Type CVH regulator design provides 
the lowest external field of any stock static-magnetic 
stabilizer available. 

Essentially, electrical characteristics of the new Type 
CVH regulator are unchanged. Stabilization is -±-1% 
regardless of primary voltage swings over a newly-
expanded range of 95-130 volts. Sinusoidal output is 
delivered with less than 3% harmonic distort ion at rated 

load. The nominal output rating has been raised to 118 
volts to correspond with similar input reratings of 
electronic and other equipment. 

Sola harmonic-neutralized regulators may be used for 
the most exacting applications with equipment having 
elements which are sensitive to power frequencies har-
monically related to the fundamental. They are espe-
cially suitable for input to a rectifier when close regu-
lation of the de output is required. 

New design Sola Type CVH regulators are available 
in three capacities — 250, 500, and 1000va. For specific 
advice on your particular application, consult your Sola 
representative listed below. 

H aiteet_eategeye 
1.8.-/r-u, TRANSFORMERS 

Request Explanatory Circular 

SOLA ELECTRIC CO. 
4633 W. 16th Street 

Chicago 50, Illinois 

CONSTANT VOLTAGE TRANSFORMERS • FLUORESCENT LIGHT NG BALLASTS • MERCURY VAPOR LIGHTING TRANSFORMERS 
SOLA ELECTRIC CO., 4633 West 16th Street. Chicago 50, Illinois, Bishop 2-1414 • NEW YORK 35: 103 E. 125th St., TRafalgor 6-6464 
PHIIADELPHIA: Commercial Trust Bldg., Rittenhouse 6-4988 • BOSTON: 272 Centre Street, Newton 58, Moss., Bigelow 4-3354 • CLEVELAND 15: 
1836 Euclid Ave., PRospect 1 6400 • KANSAS (M' 2, MO.: 406 W. 34th St., Jefferson 4392 • LOS ANGEIES 23: 3138 E. Olympic Blvd., ANg•lus 

9-9431 • SOLA ELECTRIC 'CANADA) LTD., TORONTO 17, ONTARIO, 102 Laird Drive, Mayfair 45.54 • Representatives in Other Principal Cities 

ELECTRONICS & COMMUNICATIONS, SEPTEMBER, 1956 For further data oi advertised products use page 85. 
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NEW PRODUCTS 
(Continued from page 102) 

• New Power Meter Ai,ailable 
Item 1227 

A new power meter designated the Type 
HB UHF Variload Power Meter has been 
announced. It has a terminating resistance 
adjustable to any value between 40 and 
100 ohms, and a direct reading e-so watts 
at either 50 ohms or- 75 ohms terminating 
resistance (93 ohms on request). 

It is ruggedly made (no fragile metal 
film) and has an easily- replaceable ferrite 
dissipating element. The power monitoring 
element is a Type 21B silicon crystal and 
Type N connectors (50 ohms and 75 ohms) 
are normally supplied. In addition, 93 

ohm connectors are available on request. 
The frequency range of the meter runs 

from 200 to 500 Mc/s., and the VSWR at 
any resistance setting is 1.2. The power 
range 0-60 watts is single scale with lower 
value on an expanded scale. For example, 
4W gives 25 per cent deflection. Power 
reading accuracy is plus or minus 6 per 
cent. 

• X-521 Backward 
Wave Oscillator 

Item 1228 
The X-521 Backward Wave Oscillator is 

the first of a series of microwave vacuum 
tubes to be announced by this Corporation. 
This new line of tubes represents a signi-
ficant advancement in construction tech-
nique and production methods and makes 
it possible to achieve improved perfor-
mance characteristics. This Corporation has 
already demonstrated its engineering 
ability in the field of ferrite containing 
microwave devices including the Uniline 
Load Isolator, the Gyraline Amplitude 
Modulator and special purpose equipment. 
The same engineering ingenuity is demon-
strated in the design of this radically 
different microwave oscillator. This tube 
is deik from concept to completion and 
invoW precision punch press techniques, 
modern ceramic techniques, special ad-
vanced soldering and evacuating methods. 
Tube assembly is accomplished in special 
clean areas which incorporate the latest 
ideas in clean room design. 

The principal features of this tube are: 
(1) The frequency of oscillation is vari-

able over the entire X-band by the ad-
justment of the second anode voltage. No 
mechanical tuning is necessary. 

(2) The power output of 1 watt makes 
it ideally suited for microwave measure-
ments, for test purposes and for microwave 
relay applications. 

c)41?,.111 REP\YS 
STEP-SWITCHES 

for DEPENUAIMLio 

'we* 
More than 40 years' experience in 

manufacturing "Brains" to meet critical 

industrial or military specifications for: 

• SWITCHING 

• SUPERVISING & RECORDING 

• COMMUNICATIONS 

• REMOTE CONTROL 

• MISSILE GUIDANCE 

• OTHER AIRBORNE 

AUTOMATIC CONTROLS 

• MANY OTHER 

"AUTOMATIONS" 

Canadian Distributors for NORTH ELECTRIC CO. 

tie 

ERICSSON 
TELEPHONE SALES OF CANADA LIMITED 

Industrial Division 

I "“) Batr—. Rood, Montreal 8, P.Q. REgent 1-6428 

(3) Frequency of oscillation is relatively 
unaffected by the load. 

(4) It operates at a nominal 6 per cent 
efficiency which is better power utilization 
than can be obtained with most low power 
oscillators. 

(5) The tube is of extremely rugged mecha-
nical construction. It is made entirely of 
ceramic and metal parts. It has no fragile 
glass parts or precision wound helicies. 

Specifications 

Frequency, 8- 13 kmc; Power Output, 1 
Watt minimum; First Anode Voltage (to 
cathode), 1500 Volts; Second Anode Voltage 
(to cathode), 500 - 1500 volts; Beam Current, 
30 milliamperes; Focusing field, 1100 Gauss; 
Heater Voltage, 6.3 volts; Heater Current, 
0.6 Amperes; Eestimated Tube Weight 
(including magnet), 15 lbs. 

We Will Be 

Glad To See 

You At 

Booth 336 

Canadian IRE Show 

Electronics 

and 

Communications 

I.R.E. CONVENTION 

DON'T MISS 

ROGERS 
"ELECTRONICS 

IN INDUSTRY" 

CONVENTION 
OCT. I-3 

BOOTH 152 
AUTOMOTIVE BUILDING 

ROGERS MAJESTIC 

ELECTRONICS LIMITED 

I I. I 9 Brentcl.ffe Rd., leaside, 

ELECTRONIC ENGINEER 

Development Engineer required to 
carry on research work on silvered 
mica and ceramic capacitors. Experi-
ence in hermetic sealing methods 
valuable. Applicant must be free to 
spend several months in the USA 
for training period. Excellent oppor-
tunity plus most desirable working 
and living conditions. 

ERIE RESISTOR OF CANADA 
LIMITED 

TRENTON ONTARIO 

For further data on advertised products use page 85. 
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• Sealed Roller Plunger 
High Capacity Switch 

item 1229 
The micro switch division of a large 

regulator company announces a new com-
pletely sealed, roller plunger, high capacity 
switch. Catalogued BAF1-2RONS, this switch 
will handle inrush currents as high as 

75 amperes. 

Special integral 0-ring seals around the 
bushing and plunger, and a ring type seal 
between the cover and housing, make 
this switch entirely oil tight The actuator I 
is field adjustable through 360° to allow I 
operation from any direction. The rugged 
corrosion-resistant, long-wearing steel roller 
and heavy plunger bushing are built to 
withstand the severe abuse of rapid cam 
operation. Although the enclosure is com-
pact, ample wiring space and side facing 
screw terminals allow easy and fast 
installation. 
The switching unit is protected from 

physical damage by a sturdy aluminum 
enclosure, which provides a means for 
mounting and for conduit connection. The 
switch is available with the actuator posi-
tioned either to the right, or to the left. 
Underwriters' Laboratories list the BAF1-

2RON8 at: 20 amperes 125, 250 or 460 volts 
a-c; 1/2  ampere 125 volts d-c 2 h.p. 230 
volts a-c; 10 amperes 125 volts when 
controlling tungsten filament lamp loads on 

a-c circuits. 
Contact arrangement is single- pole 

double-throw. 

• Temperature And 
Level Control 

Item 1230 
This instrument operates on the prin-

ciple of electrical capacitance, or measur-
ing changes in the invisible electrical field 
located between the specimen and the 
electrode of the instrument. The electrical 
field is set up in the air by the instrument, 
which then accurately measures any 
changes in it. 
Used in situations demanding a high 

degree of accuracy, some capacitance-type 
instruments can determine variations as 
small as une millionth of an inch, or 
temperature changes of one thousandth 
of one degree. 
One electronic device is designed to 

control the temperature in as many as 100 
different steps of a manufacturing process. 
Should trouble develop in the process, the 
device will stop the production line, signal 
an attendant and locate the difficulty. It 
can also be set up to bring about self 
correcting action automatically. 
Another of the instruments called a 

multipoint recorder is capable of putting 
down on a twelve-inch circular chart, 
electronic impulses received from ninety-
six remote sources. 
There are eight controls in this series, 

mounted an a portable display set up to 
operate. This traveling exhibit has appeared 
in fifty cities in the U.S. and the company 
estimates more than 1,000 controls experts 

have seen it. 
(Turn to page 106) 

ELECTRONICS & COMMUNICATIONS, SEPTEMBER, 

SCIENTIFIC INSTRUMENTS 

SCALAMP 
RANGE OF VOLT ME T E RS 
For high voltage measurement at zero current drain the "Scalamp" 

Electrostatic Voltmeter is the ideal instrument. With a three-second 

period and hairline-spot indicator on a clear open scale, measure-
ments can be taken with great rapidity and ease. The instrument is 

completely self-contained with lamp illumination effected from 

mains-supply through a built-in transformer or from an external 

4V battery. For complete details write for catalogue number I 1310. 

GALVANOMETERS 
The "Scalamp" Galvanometer is available in a 
range of sensitivities and is one of the most versa-
tile instruments of its kind. Either mains or battery 
operated it features slow-motion drive to the zero-
control, and an automatic self-shorting foot. For 
complete details write for brochure number 7900/s. 

FLUXMETERS I 
The "Scalamp" Fluxmeter features a two-speed 

"return-to-zero" for rapid and easy measurement. 

Either battery or mains operated this instrument 
will give a truly outstanding performance. For 

complete details write for catalogue number 8834. 

193 E. Hastings St., VANCOUVER 

1191 University St., MONTREAL 

INSTRUMENTS DIVISION 

CANADA LIMITED 

73 BANK ST., OTTAWA 

82 Northline Rd., TORONTO 16 

3 Duke St., HALIFAX 
5615 

nuimmlmul 

1956 
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106 

ECLIPSE- PIONEER 

SYNCHROS, 

FOR SERVO MECHANISMS 
AND COMPUTING DEVICES 
A complete line of high accuracy 
transmitters, receivers, resolvers, 
differential and linear synchros is 
available in sizes 10, 11. 15 and 
22 — standard or corrosion re-
sistant models. 

Fast delivery on small quantities 
for your engineering prototy pes. 

AVIATION IT ELECTRIC 
LIPA1D 

CANADIAN AFFILIATE OF RENOIR AVIATION CORPORATION 

Canada's first 
manufacturer of PANEL, 

PORTABLE and SWITCHBOARD 
METERS 

MODEL 605 MODEL 604 

Available in Standard Sealed 
or Ruggedized Styles. 

MODEL 46-250 MODEL 804 
250 Degree Standard Panel Type 

STARK ELECTRONIC INSTRUMENTS LTD. 
Factories and Sales Office: Ajax, Ont. 
Foreign Division: 276 West 43rd Street 

New York 36, N.Y., U.S.A. 

 o 

NEW PRODUCTS 
(Continued from page 105) 

• 7/8 " Diameter I-Turn 
Potentiometer 

Item 1231 
This new Model LA09 10-turn potentio-

meter is especially designed to meet critical 
demands for reliability in military 
electronics equipment. 

The 7/8 inch diameter potentiometer is 
built with a rugged all-metal external 
construction . . . ,sturdy metal-to-metal 
stops . . . precision stainless steel ball 
bearings . . . and glass-sealed terminals 
positively seated to the metal housing to 
provide mechanical reliability and a low 
leakage path. Terminals are gold-plated 
for excellent solderability. 
Resolution as close as .008 per cent is 

the result of winding a large number of 
turns of resistance wire on a mandrel 17 
per cent longer than in previously avail-
able potentiometers. Linearity is held as 
close as .05 per cent. All connections are 
welded. Taps are welded to a single turn 
of resistance wire. 

• High Vacuum 
Equipment Catalog 

Item 1232 
A large manufacturer of nuclear test 

equipment announces the availability of 
a 75 page bound catalog describing the 
wide range of equipment produced by the 
company. The catalog which is available on 
request will be of paramount interest to 
engineers engaged in the field of nu-
cleonics. The catalog sets forth specifica-
tions for such equipment as leak detectors, 
leak test manifolds, vacuum process sys-
tems, high vacuum valves, solenoid vacuum 
valves, non-burnout ionization gages, 
diffusion pumps and many other types of 
relative equipment. 

• New Paper Base Laminate 
Resists Arcing And Flame 

Item 1233 
A new paper base laminate featuring 

superior arc and flame resistance is avail-
able in production quantities. Identified as 
Phenolite Y-2500, it is bonded with a modi-
fied phenolic resin that gives fire resistant 
qualities for superior service in electrical 
and electronic applications. 
While its general properties correspond 

to NEMA Grade XX, National's new Pheno-
lite Y-2500 also provides arc resistance up 
to 100 seconds. The new material punches 
and shaves better than any melamine 
paper base laminates presently used for 
arc-resistant applications. As a self-ex-
tinguishing laminate, it passes the standard 
Underwriters Laboratory flame test. 
Recommended for use where arc and 

flame resistance are of primary importance 
and where economy is a factor, Phenolite 
Y-2500 laminate is particularly suited for 
such applications as: arc deflectors, circuit 
breaker components, electrical switches 
and other interrupting devices. 
Phenolite Y-2500 is available in sheet 

sizes of 39 by 47 and 39 by 39 inches and 
in thickness from .015 to 1.0 inch. It comes 
in a standard semi-gloss and a special dull 
finish in either natural (light brown) or 
red. 

TELEVISION TUNERS 
Switch Type 

Locencee of Sarkes-Tarzian Inc. 

LOUDSPEAKERS 
Domestic and Military Types 

WIRE WOUND RESISTORS 
Cement and Vitreous Enamelled 

Coatings - MIL Approved 

VARIABLE TUNING 

CAPACITORS 
Radio Tuning Types - Special 

Units For Military Application 

TRIMMER CAPACITORS 
Conventional Air Dielectric 

Glass and Ceramic 

LEDEX ROTARY 
SOLENOIDS AND 

SELECTOR SWITCHES 

PERMEABILITY TUNERS 
PRECISION GEARS AND 

GEAR TRAIN ASSEMBLIES 
SERVO-LOOP SYSTEMS 

MICROWAVE 
COMPONENTS 

Filters, Antennas 

See our Display at the 
Canadian IRE 

Convention Booth No. 338 

le1C11•SIRC1111:11 

ENGINEERING 
LIMITED 

KITCHENER, ONT., CANADA 
(Turn to page 112) 
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MODEL GD IB 

world's finest 

electronic equipment 

in kit form... 

HEATHRIT 
High Quality 
Advanced Design 
Reliable Performance 
Real Economy 

Heathkit 

VFO KIT 
VFO for added 

convenience and flexi-
bility. Functions with 
Heathkit AT-I or DX-
35- or with most mod-
ern transmitters. Cov-
ers 160-80-40-20-15-11 
and 10 meters. Three 
basic oscillator fre-
quencies provide better 
than 10 volt average RF output. Plug provided for 
crystal socket of transmitter. VR tube for stability. 
Requires only 250 VDC at L5 to 20 ma, and 6.3 
VAC at 0.45A. 

MODEL VF- 1 

$195.0 

Shpg. Wt. 7 Lbs. 

Heathkit AMATEUR CW 
TRANSMITTER KIT 

MODEL AT- I 

Shpg. Wt. 
15 Lbs. 

Outstanding dol-
lar-per-watt value! 30-35 watts 

plate power input, bandswitching for 80, 40, 20, 
15, II, and 10 meters. Crystal or external VFO 
excitation. 52 ohm output—key click filter— 
copper-plated chassis—pre-wound coils. Uses 
6AG7 oscillator, 6L6 final. 

Heathkit ALL BAND 
COMMUNICATIONS TYPE 

RECEIVER KIT 

Unusual sensitivity and selectivity for price. Covers 
$50 kc to 30 mc in 4 bands. AC power supply— 
electrical bandspread—antenna trimmer—separate 
kF and AF gain controls—noise limiter—head-
phone jacks— 
AGC—BFO. 
Cabinet availa-
ble separately as 
‘hown. 

MODEL AR-3 

( less cob net) 
Shpg. Wt. 12 lbs 

Heathkit GRID DIP 
me: METER KIT 

995? 
Shpg. Wi. 4 tbs. 

Use as a signal source, 
for determining un 
known frequency, for 
checking resonance of 
tuned circuits, or for ad-
justing wave traps. 
Equally valuable in ham 
shack, service shop, or 
laboratory. Features 500 
ua meter with sensiti-
vity control, for indica-
tion. Covers 2 mc to 250 
mc with five coils, sup-

plied with kit, Coals pre-wound, dial scale pre-
calibrated. Easy to build, and extremely valuable 
for literally hundreds of jobs 

Heathkit r'CI" MULTIPLIER KIT 

-LeffILF 

MODEL QF-1 

$ 9 95   •Shpg.  3 lbs. 

Adds selectivity and 
flexibility to your re-
ceiver, and rejects un--
desired signal or hetro-
dyne. Tunes any signal 
within IF of receivet 
with effective t:.) of ap-
proximately 4,000. Pro-
vides sharp "Peak" co 
"null." Surpasses crys-
tal filter in flexibility 
of operation. Use with 
receiver having 450-
460 kc IF. Will not 

function , ith AC-DC receivers. Requires 6.3 VAC 
at 300 ma, and 150-250 VDC at 2 ma. Cable and 
plugs supplied for connection. 

Heathkit ANTENNA 
COUPLER 

KIT 

MODEL 51 A 50 
AC-1 Ile • 
Shpg. Wt. 4 Lbs. 

This coupler matches between the transmitter, ard 
a long-wire end-fed antenna, and incorporates an 
L-type filter to attenuate signals above 36 mc and 
reduce TVI. 52 ohm coaxial input. Tapped inductor 
and variable capacitor for matching antenna. Neor 
RF indicator—copper-plated chassis—simple ti. 
build. Handles power up to 75 watts, 10 through 8l 
meters. Use with Heathkit AT-I or DX-35. 

Heathkit ANTENNA 
IMPEDANCE METER KIT 

Use this instrument, with a source of RF signal, to 
determine antenna impedance, line impedance, and 
to solve impedance matching problems with fixed 
or mobile antennas or transmission lines. Also, 
will double as field strength indicator, or phone 
monitor. Uses 100 ua meter and features calibrated 

impedance scale on control 
knob. Covers 0 to 600 ohms. 
A valuable device in any haul 
shack. 

1 4 s° MODEL AM- 1 
• Shpg. Wt. 2 Lbs. 

Heathkit PHONE EIL CW 

TRANSMITTER KITS 

Both the DX-I00 and the DX-35 are de-
signed especially for you—with the fea-
tures most important to efficient and 
practical amateur operation! 

1895, 
MODEL 

DX- 100 

Shpg. Wt. 120 Lbs. 

Shipped motor freight unless otherwise specified. 
$50.00 deposit required on 

c.o.d. orders. 

This transmitter is rapidly becoming the 
accepted standard in its price class. An 
outstanding dollar value! 

100 watts RF output—build in power 
supplies—built in VFO and modulator— 
bandswitching on 160, 80, 40, 20, 15, 11, 
and 10 meters—phone or CW operation. 
100 watts output on phone, and 120 watts 
on CW. TVI suppressed—pi network 
output coupling—extensive shielding— 
matches 50 to 600 ohms—VFO dial and 
meter face illuminated—high quality 
components used throughout. Uses 1625 
tubes in push-pull to modulate 6146 tubes 
in parallel. Complete schematic diagram 
and technical specifications available on 
request. 

MODEL 

DX-35 $569.5 
Shop. Wt. 24 Lbs. 

This exciting new kit features phone and 
CW operation on 80, 40, 20, 15, II , and 
10 meters. Completely bandswitching. 
Plate power input up to 65 watts on CW, 
with controlled carrier modulation peaks 
to 50 watts on phone. Features built-in 
modulator, power supplies, pi network 
output circuit. Separate 12BY7 buffer 
stage assures plenty of drive to the 6146 
final. Switch selection of three crystals, 
or may be excited from external VFO. 
Panel meter reads final grid or plate cur-
rent. Complete schematic and specifica-
tions on request. 
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Heathhit HARMONIC 
DISTORTION METER KIT 

MODEL HD- 1 

$495, 
Shpg. Wt. 13 Lbs. 

Use with low-dis-
• tortion audio gener-

ator to measure har-
monic distortion of 

audio amplifiers. Reads distortion on meter as per-
centage of input signal. Operates between 20 and 
20,000 cps. High impedance VTVM built in for 
initial reference settings and final distortion read-
ings. VTVM ranges are 0-1, 3, 10. and 30 volts full 

scale. 1°?; precision resistors employed. Distortion 
scales are 0-1. 3. 10. 30. and 100'; full scale. 

Heathkit 6-12 VOLT 

BATTERY ELIMINATOR KIT 

MODEL BE 4 

$315° 
Shpg. Wt. 17 Lbs 

Will supply either 6 or 
12 volt output to take 
care of auto radios on even the most modern car,. 
Output voltage is variable from zero to 8 volts DC 
or 0 to 16 volts DC. Will deliver up to 15 amperes at 
6 volts or up to 7 amperes at 12 volts. Two 10,000 
microfarad output filter capacitors insure smooth 
DC output. Panel meters monitor output current 
and voltage. Will double as a battery charger. 

( 

Heathkit 

HANDITESTER KIT 

this compact model easily 
slips into tool box, glove 
wimpartment, or coat pock-
et. Valuable as "extra" in-
,trument in service shop, 
and ideal for the home ex-
perimenter. Very popular 
',th appliance repairmen 
and electricians. Measures 

AC or DC voltage at 0-10, 
10. 300, 1000, 5000 volts full 
,cale. Direct current ranges 
are 0-10 ma and 0-100 nia. 
Attractive black bakeliie 
,ase. Ohmmeter ranges are 
0-3000 and 0-300.000 ohms. 

MODEL M-1 

$J45  

Shpg. Wr. 3 Lbs. 

Heathkit VARIABLE VOLTAGE 
REGULATED POWER 

SUPPLY KIT 

MODEL PS-3 

$3550 

Shpg. Wt. 17 Lbs. 

Supplies regulated DC output that can be manually 
controlled from 0 to 500 volts. It will supply up to 
130 ma at 200 VDC, and up to 10 ma at 450 VDC. 
Large panel meter monitors output voltage or cur-

rent. Also provides filament voltage at 6.3 volts AC. 
up to 4 amperes. Filament and B-1- circuits are 

isolated from ground. Ideal lab power supply. 

Heath kit 

"Q" METER KIT 
The Model QM- 1 measures the Q of inductance, 
and RF resistance and distributed capacity of coils. 
Employs a 41/2 ' 50 microampere meter for direct 
indication. Features built-in signal source for tests 
at frequencies of 150 kc to 18 mc in 4 ranges. 
Measures capacity from 40 mmf to 450 mmf within 
± 3 mmf. Indispensable for coil winding, and 

for determining un-
known capacitor 
values. 

MODEL 0M-1 

Shpg. Wt. 14 lbs. 

Heathkit IMPEDANCE 

BRIDGE KIT 

MODEL IB-2 

$ 59 5? 

Shpg. Wt. 12 Lbs. 

Features a built-in oscillator and amplifier. Mea-
sures resistance, capacitance, inductance, dissi-
pation factors of condensers, and storage factor of 
inductance. D, Q, and DQ functions combined in 
one control. Employs 1/2 % resistors and 1/2 % silver. 
mica capacitors. 100-0-100 ua. meter indicates 
null. Two section CRL dial provides ten separate 
units with accuracy of . Fractions of units read 
on variable control. 

IIAÇ'e*N 

'e*er Shpg. Wt. 3 Lbs. 

This crystal radio covers the standard broadcast 
band from 540 to 1600 kc. It employs two high Q 
tank circuits that are tuned separately for the de-
sired station. A sealed germanium diode is featured 
for detection. No critical "cat's whisker" to adjust 
Kit includes a pair of high impedance head sets, and 
is easy to build, even for a beginner. Construction 
manual takes "educational" approach and explain, 
theory of signal reception. Requires no external 
power for operation. Ideal standby unit for emer-
gency reception of civil defense signals in case of 
power failure. 

Heathkit 

CRYSTAL RECEIVER KIT 

MODEL CR-1 

$795. 
•  

Heathkit BROADCAST BAND 

RECEIVER KIT 

You can build your own radio receiver with con-
fidence, even if you are a beginner. Complete step-
by-step instructions insure success. Features trans-
former-type power supply, high gain miniature 
tubes, built-in antenna, 51/2 ' speaker, and planetary 
tuning from 550 kc to 1600 kc. 

CABINET: Fabric covered plywood cabinet with 
aluminum panel as shown. Part #. 91-9A, shipping 
weight 5 lbs. $4.50. 

MODEL BR-2 

$ 17 5P 

(less cabinet) 

Shag. Wt. 10 Lbs. 

HEATHKIT 
AUDIO TEST EQUIPMENT 
You can equip your shop for complete 
analysis and test of high fidelity audio 
equipment by employing Heathkit in-
struments. Professional equipment you 
can afford! 

AUDIO OSCILLATOR KIT 
(SINE-WAVE — SQUARE WAVE) 

MODEL AO- 1 

$245° 
Shpg. Wt. 10 Lbs. 

Produces sine wave or square wave sig-
nals from 20 to 20,000 cps in three ranges. 
Designed for use in service shop, or home 
workshop. Employs thermister for output 
regulation. Features high level output, 
low distortion, and low impedance out-
put. Produces sine waves for audio test-
ing, or will produce good, clean square 
waves with a rise time of only 2 micro-
seconds. Very simple to build from com-
plete instructions supplied. 

AUDIO GENERATOR 

MODEL AG-9 

' $345° 
Shpg. Wt. 8 Lbs. 

This generator 
features low dis-
tortion (less than 
.1e4). Ideal for use with Model HD- 1, or 
in other applications requiring low signal 
distortion. Frequency accuracy within 
± 5' ; . Features step-type tuning from 10 
cps to 100 kc, with three rotary switches 
to provide two significant figures and a 
multiplier. Output monitored on a large 
41/2 ' meter. Meter calibrated for output 
voltage or db. Output ranges are—.003, 
.01, . 03, . 1, . 3, I, 3, and 10 volts. 

AUDIO ANALYZER KIT 

MODEL AA- 1 

$59 50 

Shpg. Wt. 13 Lbs. 

This combination instrument provides 
the functions of an AC VTVM, audio 
wattmeter, and intermodulation analyzer. 
Includes built-in high and low frequency 
oscillators for intermodulation distortion 
tests. VTVM ranges are .01, .03, . 1, . 3, 
I, 3, 10, 30, 100, and 300 volts rms. Watt-
meter ranges are . 15 mw, 1.5 mw, 15 mw, 
150 mw, 1.5 w, 15 w, and 150 w. IM 
scales are 1%, 3%, 10%, 30%, and 100%. 
Provides internal loads of 4, 8, 16, or 600 
ohms. An extremely valuable instrument 
for the audio engineer, or serious audio-
phile. 
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HEATHKIT HIGH FIDELITY 

AMPLIFIER KITS 
Proven circuit designs and step-by-step instructions insure 

successful construction, even if you have never built a kit 

before. 

KIT COMBINATIONS: 
W-5M Amplifier Kit: Consists of main 
amplifier and power supply, all on 
one chassis. Complete with all neces-
sary parts, tubes, and comprehensive 
manual. Shpg. Wt. 31 lbs  $5975 
Express only  
W-5 Combination Amplifier Kit: Con-
sists of W-5M amplifier kit listed 
above plus Heathkit Model WA-P2 
Preamplifier kit. Complete with all 
necessary ports, tubes, and construc-
tion manuals. Shpg. Wt. $7950 
38 lbs. Express only  

Heathkit 2 5 -WATT 
ADVANCED- DESIGN 

This 25 watt amplifier incor-

porates the "extra" features re-
quired for really outstanding 

performance. Employs KT66 
output tubes in push-pull, and 
features a Peerless output trans-
former. Response is within 

+ 1 db from 5 cps to 160 kc at 
1 watt. Harmonic distortion 

only 1% at 25 watts, 20 to 
20,000 cps. 1M distortion only 

1 ‘; at 20 watts. Output im-
pedance is 4, 8, or 16 ohms. 
Hum and noise are 99 db be-

low rated output. 

Heathkit 7-WATT 
Using a tapped-screen output transformer of new 
design, frequency response of this unit is ± I 1/2  
tit, from 20 to 20,000 cps. It provides good sensi-
tivity, with surprisingly low distortion. Trans- $1695 
tormer tapped at 4, 8. and 16 ohms. Push-pull • MODEL A-7D 
output. Separate bass and treble tone controls. Shpg. Wt. 10 Lbs. 
MODEL A-7E: Same os Model A-7D, but with stage of preamplification. Extra 
gain for low-level cartridges. RIAA compensation.  $1 8" 
Shipping weight 10 lbs  

Heathkit 20-WATT DUAL-
CHASSIS WILLIAMSON TYPE 
Features the famous Acrosound TO-300 
"ultra linear" output transformer. Uses 
5881 tubes and has a frequency response 
within ± I db from 6 cps to 150 kc at I watt. 
Harmonic distortion only at 21 watts. IM 
distortion at 20 watts only 1.3%. Output im-
pedance is 4, 8, or 16 ohms. Hum and noise is 88 db below 20 watts.. 

KIT COMBINATIONS 
W-3M: Consists of main amplifier W-3: Consists of W-3M kit listed 
and power supply for separate chas- above plus Heothkit Model WA-P2 
sis construction. Includes all tubes Preamplifier described on this page. 
and components necessary for os- Shpg. Wt. 37 Lbs. $6950 
sembly. Shpg. Wt. 29 Lbs.$497. Express only  
Express only  

Heathkit 20-WATT SINGLE-
CHASSIS WILLIAMSON TYPE 

The original low-priced Williamson Amplifier 
kit. A Chicago output transformer and 5881 out-

' put tubes are featured. Frequency response is 
• ± I db from 10 cps to 100 kc at I watt. Harmonic 

distortion only 1.5% at 20 watts. IM distortion 
only 2.7%. Output at 4, 8, or 16 ohm,. Hum and noise 95 db below 20 watts. 

KIT COMBINATIONS 
W-4AM: Consists of main amplifier W-4A: Consists of W.4AM Kit listed 
and power supply for single chassis above plus Heothkit Model WA-P2 
construction. Includes all tubes and Preamplifier described on this page. 
components necessary for assembly. Shpg. Wt. 35 Lbs. .5e. 
Express only  $3975 Express only Shpg. Wt. 28 Lbs. 

Heathkit 20-WATT 
This amplifier can provide you v. ith high fidelity 
at a surprisingly low price. Preamplifier built into 
same chassis as main amplifier. Four switch 
selected, compensated inputs are available, as are 
bass and treble controls. Features full 20-watt 
output using push-pull 6L6 tubes. Frequency re-
sponse is ± 1 db from 20 to 20,000 cps. Harmonic 
distortion only 1% at full output. 

MODEL 
A-9B $3550 

Shpg. Wt, 

23 lbs. 

Heathkit HIGH FIDELITY 

PREAMPLIFIER KIT 

MODEL WA- P2 

$1975•  
(with cabinet) 6 e  Ci (J 

Shpg. Wt. 7 Lbs. 

Designed for use vdth Heathkit main amplifier, 
Features five separate switch-selected input chan-
nels, each with its own input level control. Four-
position turnover and roll-off controls for record 
equalization. Separate bass and treble tone con-
trols. Special hum control to insure minimum hum 
level. Will do justice to finest program source,. 
Beautiful satin-gold finish. 

Heathkit ELECTRONIC 

CROSS-OVER KIT 

The X0- I separates high 
and low frequencies at selec-
table crossover points, to 
feed two separate power am-
plifiers, one for high fre-
quencies and one for low 
frequencies. Speakers are 
then connected to the ampli-
fiers directly, without the 
usual LC crossover. Sepa-
rate level controls provided 
for both outputs. The XO — 1 consumes no audio 
power. Crossover frequencies are 100, 200. 400, 
700, 1200. 2000, and 3500 cps. Attenuation is 12 db 
per octave. 

MODEL X0-1 

$189.5 
Shpg. Wt. 6 Lbs. 

Heathkit 
TUNER KITS 

These tuners measure only 12 9/16' long 

s 3 5 /8' high x 5 7/8e deep, and are finished 
n beautiful satin-gold enamel. Easily 

stack one over another to form compact 

control unit. 

FM HIGH FIDELITY 
MODEL FM-3 

$245? 
111811w-

(With cabinet) 
5hpg. Wt. 7 Lbs. 

This FM tuner offers sensitivity, selectivity, and 
stability, not expected at this price level. Efficient 
7-tube circuit is entirely new, and incorporate, 
AGC, cascode front end, temperature-compensated 
oscillator, built-in power supply, and other out-
standing design features. Pre-aligned IF and ratio 
transformers. Sensitivity is better than 10 micro-
volts for 20 db of quieting. Covers 88 to 108 mc. 

AM BROAD BANDWIDTH 
MODEL BC- 1 

$245? 
(With cabinet) 
Shpg. Wt. 8 Lbs. 

Designed for use with high fidelity systems. Low 
distortion voltage-doubler detector. Covers 550 to 
1600 kc. 20 kc IF bandwidth. Audio response ± I db 
from 20 cps to 2 kc. 6 db signal-to-noise ratio at 
2.5 microvolts. RF and IF coils pre-aligned. Power 
supply built-in. Efficient, modern circuit. Matches 
WA-P2 and FM-3 in color and style. 

Heathkit 
SPEAKER SYSTEM 

KITS 

The models SS-1 and SS-1B are matched so 
that when the smaller unit is placed on top 

of the larger unit, the appearance of a single 

piece of furniture is achieved. 

55-1 HIGH FIDELITY 
MODEL $3n95 
ss-1 7 • 

Shpg. Wt. 30 Lbs. 

Employs two Jensen 
speakers to cover from 
50 to 12,000 cps. Re-
sponse is within + 5db. 
Built-in crossover functions at 1600 cps. System 
rated at 25 watts, with nominal impedance of 16 
ohms. Enclosure is ducted-port bass reflex type. 
Merely assemble the cabinet, wire the speakers 
and crossover network, and finish to your taste. 

55-1B HIGH FIDELITY 
RANGE EXTENDING 
Employs woofer and su-
per tweeter to cover 35 
to 600 cps, and 4000 to 
16,000 cps. Extends fre-
quency range of SS-I 
at both ends of the spec-
trum, for total of ± 5 db 
from 35 to 16,000 cps. 
The kit includes neces-
sary crossover circuits 
and balance control. 
Power rating is 35 watts 
for speech and music. 
Impedance is 16 ohms. 

MODEL 

SS- 1B 

Shag. Wt. 80 Lbs. 

$999.5 

HEATH COMPANY A Subsidiary of Daystrom, Inc. BENTON HARBOR 3, MICH . 

ELECTRONICS & COMMUNICATIONS, SEPTEMBER, 1956 
For further data on advertised products use page 85. 



110 

MODEL RC- 1 

$799 

oe, 

Shpg. Wt. 
8 Lbs. 

NEW Heathkit PROFESSIONAL 

RADIATION COUNTER KIT 

Completely modern design for maximum 
sensitivity and reliability. 

Both visual (41/2' meter) and aural (panel-
mounted speaker) indicators for radiation 
level. 

Meter calibrated in CPM and mR/hr. Four 
measuring ranges. 

Employs 900-volt Bismuth tube in beta/ 
gamma sensitive probe. 

This radiation counter provides design advantages found only in units costing several times 
its low kit price. It incorporates features essential to the serious prospector. High sensitivity 
is provided, with ranges of 0-100, 600, 6,000, and 60,000 counts per minute, and 0.02, 
.1, 1, and 10 milliroentgens per hour. A type 6306 Bismuth tube is employed in the probe, 
and the probe and a radiation sample are included in the kit price. The circuit employs 5 
tubes (plus a transistor) to assure stable and reliable operation. High quality, 41/2 ' 200 micro-
ampere meter eliminates "guess work" and indicates radiation level directly in cpm, or 
mR /hr. In addition, transistor oscillator provides aural signal from panel-mounted speaker. 
High voltage power supply is "packaged" pre-built unit with reserve capacity above 900 
volt level at which it is regulated. Merely changing regulator tube would allow use of scintil-
lation probe if desired. 

Fulfills requirements of those who want a prospecting instrument that can be relied upon. 
Has selectable time constant, to allow for different rates of travel over the area being in-
vestigated. Measures only 91/2 ' high x 61/2 ' wide x 51/4 ' deep, and weighs only 61/2  lbs. Not 
to be confused with novelty radiation detection devices on the market. A top-quality in-
strument, yet simple to build. 

TUBE CHECKER KIT 

MODEL TC-2 

$29" 
Shpg. Wt. 
12 Lbs. 

You can afford your 
own tube tester, even if 
you only do part-time 

service work. Uses a 41/2 ' meter with 3-color meter 
face for simple "good-bad" indications of tube 
quality, on the basis of emission. Tests all tubes 
commonly encountered in radio and TV service 
work. 14 different filament voltages—built-in roll 
chart—ten 3-position lever switches for open or 
short tests on each tube element. 

Heathkit CATHODE RAY 

TUBE CHECKER KIT 

I ndicatescondition of CRT 
on large "good-bad" 
scale. Spring- loaded 
switches protect operator. 
Checks all electromag-
netic deflection picture 
tubes normally encoun-
tered in TV servicing. 
Supplies all operating 
potentials and tests for 
shorts, leakage, and 
emission on the work 
bench, in the carton, or 
in the set. Features 
shadowgraph test to 
indicate tube condition. 

MODEL CC- 1 

$ 22 5° 

Shpg. Wt. 10 bs 

Heathkit VISUAL- AURAL 
SIGNAL TRACER KIT 

MODEL za St» so 
T-3 • 
Shpg. Wt. 9 Lbs 

Features a high-gain 
RF input channel for 
signal tracing and 
troubleshooting 
from the receiver an-
tenna input clear 
through all RF and 

IF stages. Separate low-gain channel for audio 
circuit exploration. Built-in loudspeaker pro-
vides audio response, while electron beam "eye" 
tube gives visual indication. Ideal for signal 
tracing in AM. FM, and TV receiver,. 

Heat/ilea TV ALIGNMENT 
SWEEP GENERATOR KIT 

All-electronic sweep eliminates mechanical hum or 
vibration. Features improved linearity—effective 
AGC—flat output-0 to 40 mc sweep. Covers all 
frequencies in FM, monochrome TV and color TV. 
Plenty of RF output for alignment of tuners, IF 
strips, boosters, etc. Fundamental output front 
4 to 220 mc in four bands. Incorporates crystal os-
cillator (4.5 mc and multiples thereof), and variable 
marker covering 19 to 
60 mc on fundamentals 
—up to 180 mc on 
harmonics. Effective 
two-way blanking. 

MODEL TS-4 

$495° 
Shpg. Wt. 16 Lbs. 

als 

Heathkit SIGNAL 
GENERATOR KIT 

MODEL SG-8 

$ 19 5P 

Shpg. Wt. 8 Lbs. 

This tried and 
proven generator 
covers 160 kc to 110 

mc on fundamentals in five bands, and calibrated 
harmonics extend to 220 mc. Very popular in service 
shops, laboratories, and home workshops. RF out-
put is in excess of 100,000 microvolts, controlled by 
a variable and a fixed-step attenuator. Output is 
pure RF, RF modulated at 400 cps, or 400 cps 
audio for amplifier testing. 

Heath kit 
CONDENSER CHECKER KIT 

Measures paper, mica, ceramic, and electrolytic 
capacitors in 4 ranges from .00001 to 1,000 micro-
farads. It indicates condenser value and quality. 
Also measures resistance from 100 ohms to 5 
megohms. All values indicated directly on panel 
scale, after adjusting for null on electron beam 
"eye" tube. No calculations necessary. A valuable 

instrument in serv-
ice or laboratory ap-
plications. 

MODEL C-3 

$195° 
Shpg. Wt. 7 Lbs. 

Heathkit LINEARITY ficathkit LABORATORY 
PATTERN GENERATOR KIT GENERATOR KIT 

MODEL LP-2 

$225° shri. Wt. 

Supplies information 
for white dots, cross-
hatch pattern, hori-
zontal bar pattern, or 
vertical bar pattern. 
Use for adjustment of 
vertical and horizon-
tal linearity, picture 
size, aspect ratio and 
focus. Dot pattern is a 
must for color conver-
gence adjustments. 
Clip merely connects 
to antenna terminals 

id- TV set. Panel provision for external sync if 
desired. Covers channels 2 to 13. 5 to 6 vert, bars 
and 4 to 5 hor. bars. 

MODEL LG-1 

$3950 
Shpg. Wt. 16 Lbs 

This signal, generator 
covers from 100 kc to 
30 mc on fundamentals 
in 5 bands. 400 cycle modulation variable from 0 to 
50% RF output up to 100,000 microvolts. Meter 
reads RF output or percentage of modulation. Fixed 
step and variable output attenuation. Voltage reg-
ulation, double copper-plated shielding for stability, 
and other "extras." Provision for external modula-
tion. Output impedance 50 ohms. 

HEATH COMPANY A Subsidiary of Daystrom, Inc BENTON HARBOR 3, MICH. 

For further data on advertised products use page 85. 
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MODEL MM-1 

$295° 
Shpg. Wt. 6 Lbs. 

HEATHKIT ETCHED CIRCUIT 

OSCILLOSCOPE KITS 
You may choose from three different oscilloscope models when you purchase a Heathkit 
scope. All three units employ printed circuit boards for increased circuit efficiency and 
simplified assembly. Construction time cut almost in half. Outstanding dollar values for 
you! 

5,, r 
COLOR TV FULL SIZE a 

MODEL 0-10 

$695° 
Shpg. Wt. 21 Lbs. 

Amplifier re-
sponse essentially 
flat from plus 2 
db -5 db from 5 

mc down to 2 cps without extra switching. 
Extended sweep oscillator range allows 
single-cycle observation of signals up to 
500,000 cps, and will sync signals even 
higher. Uses etched metal circuit boards. 
Push-pull vertical and horizontal ampli-
fiers—built in peak-to-peak calibrating 
source—step attenuated input—pre-
formed and cabled wiring harness. A pro-
fessional oscilloscope, ideal for color TV 
work in the lab or service shop. The 11-
tube circuit features 5UP1 CRT. 

The Model OM-I with a 5', 
5BPI cathode ray tube has 
many big scope features—yet 
it is priced reasonably. Fea-
tures etched- metal circuit 
boards. Incorporates 3-step 
input attenuator—phasing con-
trol— built-in peak-to-peak 
voltage calibrator—and push-
pull vertical and horizontal 
amplifiers. Vertical amplifier 
flat within ± 3 db from 2 cps 
to 200 kc. Sweep circuit func-
tions from 20 cps to 100,000 
cps. 

311 
PORTABLE 

MODEL 0M-1 

$495° 
Shpg. Wt. 21 Lbs. 

Has many of the features of the 
Model OM-I, yet is smaller in 
physical size. Employs etched-
metal circuit boards. Features 
vertical frequency response with-

in ± 3 db from 2 
MODEL cps to 201) kc. 
OL-1 Sweep generator 

operates from 20 $2050 to 100,000 cps. 
I, • The 8-tube circuit 

Shpg. Wt. features a type 
14 Lbs. 3GP1 CRT. 

Heathkit AC VACUUM TUBE 

VOLTMETER KIT 

MODEL AV-2 

$295° 
Shpg. Wt. 
5 Lbs. 

This VTVM combines high 
impedance, wide frequency 
range, and high sensitivity. It 
is designed especially for audio 
work. Frequency response is 
substantially flat from 10 cps 
to 50 kc. Sensitivity allows 
measurements as low as I my 
at high impedance. Ranges are 
.01, . 03, . 1-3, 1, 3, 10, 30, 100, 
and 300 volts rms. Total db 
range is —52 to +52 db. I 
megohm input impedance at 
I kc. An outstanding instru-
ment for your laboratory, ser-
vice shop, or home workshop. 

Heathkit ETCHED CIRCUIT 
VACUUM TUBE 

VOLTMETER KIT 
The Heathkit Model V-7A 
features a 200 ua meter, I% 
precision resistors, and an 
etched metal circuit board. 
Very simple to build. Mea-
sures DC voltage, ACV (rms) 
ACV (peak-to-peak), and re-
sistance. AC (rms) and DC 
voltage ranges are 0-1.5, 5, 
IS, 50, 150, 500, and 1500 volts. 
Peak-to-peak ranges are 4, 14, 
40, 140, 400, 1400, 4000 volts. 
Ohmmeter ranges provide mul-
tipliers of XI, X10, X100, X1000, X1OK, XIOOK, 
and X1 megolun. DB scale also provided. I 1-
megohm input impedance, 

V-7A MODEL 

$245? 
Shpg. Wt. 7 Lbs. 

Heathkit 20,000 OHMS/VOLT 

V M KIT 

This instrument is especially 
valuable for portable appli-
cations where AC power is not 
available. Sensitivity is 20,000 
ohms-per-volt DC and 5,000 
ohms-per-volt AC. Black bake. 
lite case -41/2 ' 50 ua. meter- I '; 
precision resistors. AC and 
DC ranges are 0-1.5, 5, 50, 
150, 500, 1500, and 5000 volts. 
Direct current ranges are 0-150 
ua., 15 ma., 150 ma, 500 ma, 
and 15 a. Resistance multi-

pliers are XI, X100, and X10,000. DB range from 
-10 db to +65 db. 

ORDER 
BLANK 
NOTE: All prices subject to 
change without notice. 

Enclosed find I check ( ) 

money order for  
Please ship C.O.D. I ) postage 
enclosed for pounds. 

On Express orders do not in-
clude transportation charges 
— they will be collected by 
the express agency at time of 
delivery. 

ON PARCEL POST ORDERS in-
clude postage for weight shown. 
ORDERS FROM CANADA and 
APO's must include full remit-
tance. 

Heathkit DIRECT-READING 

CAPACITY METER KIT 

This unique measuring instru-
ment indicates capacitor values 
in mmf, or mfd, directly on a 
large 41/2 ' 50 ua meter. It pro-
s- ides ranges of 0-100 mmf, 0-
1,000 mmf, 0-.01 mid, and 0-.1 
mfd. Residual capacity less than 
I mmf. Scales are linear. Merely 
connect the capacitor to the in-
strument and read its value di-
rectly on the scale. Instrument 
not susceptible to hand capacity 
effects. Will measure even small 
value trimmers or variable air 
capacitors. 

Name 

Address 

City & Zone 

MODEL CM-1 

$ 29 SP 

Shpg Wt. 7 Lbs. 

Heathkit 
ELECTRONIC 
SWITCH KIT 
This new instrument 
design allows simulta-
neous oscilloscope ob-
servation of two input 
signals by producing both 
signals, alternately, at its 
output. The all-electron-
ic circuit provides 4 
switching rates, selected by a panel switch. Pro-
vides actual gain for input signals, and features 
frequency response of ± I db from 0 to 100 kc. 
Employs 7 miniature tubes, Sync output provided 
to control scope sweep. Functions at signal levels 
as low as 0.1 volt. Ideal for observing amplifier 
input and output simultaneously for comparison 
purposes. 

BNB 11 

(PLEASE PRINT) 
State 

MODEL $2195 
5-3 • 

Shpg. Wt. 8 Lbs. 

Mai 

SHIP VIA 

Parcel Post 

E) Express 

D Freight 

D B st Way 

QUANTITY ITEM MODEL NO PRICE 

H E AT H COM PA N V A Subsidiary of Daystrom, Inc BIENTON HARBOR 3, MICH. 
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New Honeywell High Gain  

Weld-Seal TRANSISTORS 

L 

New rugged ter-

minals permit easy 

soldering of con-

nections without 

harming the tran-

sistor. 

New welded case 

— hermetically 

sealed for superior 

ruggedness and 

durability. 

TYPES H5, H6, H7, AVAILABLE NOW! 

They're welded—so you can build new ruggedness and durability into 
your equipment! And the new line of Honeywell transistors gives you 

superior electrical performance and high, uniform power gain over a 
wide range of collector current values. You get long life, outstanding 

stability and performance. Take advantage of these new and improved 
transistors now. Mail coupon for run information today! 

A CO.MP.ITE LINE OF POWER TRANSISTORS TO MEET YOUR SPECIFIC NEEDS. 

Input Resistance 

Power Conductance 

Current Gain, Median 

H5 

24-48 plims 

17.5-35 mhos 

30 

H6 

27-54 ohms 

35-71 mhos 

40 

(for collector current of 2 amps.) 

H7 

30-60 ohms 

71-141 mhos 

60 

Honeywell 
H Power Transistors 

HONEYWELL REGULATOR COMPANY LTD. 

DEPT. EC-TC-9, LEASIDE, TORONTO 17. 

Please send data sheet T It- 14 on Honeywell Weld-Seal Power Transistor 

NAME   

FIRM NAME   

ADDRESS 

CITY   PROVINCE   
MMI• 

NEW PRODUCTS 
(Continued from page 106) 

• A Natural For Control 
Systems 

Item 1234 
REGOHM is a compact, universal, elec-

tric-circuit controller used to regulate volt-
age, current or speed and to perform im-
portant control functions in many types 

of servo systems. It can be used for power 
amplifying, impedance matching, zero-error 
controlling, and system stabilizing. In 
circuit design, REGOHM offers these ad-
vantages: low operating power, fast acting, 
lasts for years, performance is mathe-
matically known, continuous control, ver-
satile control characteristics, sturdy and 
temperature-stable — all the factors desir-
able for precise, efficient circuit regulation. 
REGOHM-controlled equipment is widely 

used in airborne and shipborne radio, radar 
and other electronic devices, telephone 
systems, industrial power systems, loco-
motives, gun turrets, battery charging 
equipment, guided missiles, signal and 
alarm systems. It may be used as a replace-
ment for or as an auxiliary to vacuum 
tubes in high performance regulator sys-
stems; an element in positioning and other 
types of servo-mechanisms; as a sensing 
element in close differential relays. 

• High Voltage 
Pressurized Connectors 

Item 1235 
A new group of precision high voltage 

pressurized connectors in two and three 
contacts designed for AN 24 shell has been 
announced. 
These connectors were developed for 

altitude applications where leads are re-
quired for pressure-tight instrumentation. 

Maximum air leakage between contacts 
and insert, and insert and shells, is less 
than 1 cubic inch of air per hour at an 
ambient temperature of 25 degrees centi-
grade when the plug is subject to a 
pressure differential of 30 p.s.i. 
Sealing is accomplished by the use of 

individual "0" rings. Nonrotating contacts 
are removable for wiring. Inserts are 
mineral filled Melamine (MIL-P-14D, Type 
MME). 

(Turn to page 114) 

For further data on advertised products use page 85. 
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qdoe,« 

ATLAS RADIO 
INSTRUMENTATION DIVISION 

Can Help IOU 

Complete facilities at our Toronto Plant 

include: 

• Field Sales Engineering 

• Repair and Recalibration Facilitieç 

• Local Warehouse Stock 

• Field Demonstrations 

• Local Warranty Service 

Distinguished names in the Test 

Equipment Field represented in 

Canada by Atlas Radio: 

BORG 

EDIN 

ELECTRO PRODUCTS 

GERTSCH 

HEWLETT-PACKARD 

KAY LAB 

LINDGREN 

SIERRA 

TEL- INSTRUMENT 

ATLAS RADIO CORPORATION LTD. 

50 Wingold Ave. 

Instrumentation Division 

Toronto 10, Ont. Telephone RU. 1-6174 

in Western Canada 

505 McIntyre Block, Winnipeg 2, Man. 
Telephone 9-38707 

ELECTRONICS & COMMUNICATIONS, SEPTEMBER, 1956 For further data on advertised products use page 85. 
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TUBELESS 
AUDIO 

COMPENSATION 

only 14 A 
insertion loss! 

The Model 4201 Program Equal-
izer has been developed to provide 

utmost versatility for the compensation 
of sound recording and broadcast 
channels. High and low frequencies 
may be boosted or attenuated while 

the program is in progress with negli-
gible effect on volume levels. It may be 

switched in or out instantaneously to 
permit compensation at predetermined 
portions of the program. This feature 
is especially useful in tape dubbing 
work. 

Model 4201, Program Equalizer 

FEATURES: 

Equalization and attenuation in ac-
curately calibrated 2 db. steps at 40, 
100, 3000, 5000 and 10,000 cycles. 

Insertion Loss: Fixed at 14 db. 
with switch "in" or "out." 

Impedance: 500 600 ohms. 

Low Hum Pickup: May be used in 
moderately low-level channels. 

send for Bulletin E for complete data 

Net Price ;195.00 
F.O.B. North Hollywood 

Model 4201 Program Equalizer is also 
available for the custom builder in kit 
form with complete wiring instructions. 

Send for Bulletin TB-4. 

Representatives in 
Principal Cities 

liee:YC°71911 
Dlyision of 

International Resistance Company 

12970 Bradley Avenue, 
Sylmar 9, Calif. 

NEW PRODUCTS 
¡Continued from page 1121 

• Model 210 Standard FM 
Signal Generator 

Item 1236 

Meamtrements Corporation announces 
that the first model of the new series 
of Model 210 Staadard FM Signal Gen-
erators has just been released from pro-
duction. These FM signal generators are 
available for the following frequency 
ranges: 

Carrier Frequency, Mc. Model No. 
30 - 37 210 - C 
36 - 44 210 - D 
42 - 52 210 - E 
86 - 108 210 - A 

148 - 174 210 - B 

Equipped with mechanical and electronic 
vernier tuning, the Model 210 is designed 
for broadcast FM receiver measurements 
as well as railroad and mobile radio systems. 
An accurate bolometer bridge measures 
the output voltage which is continuously 
variable from 0.1 to 100,000 microvolts. 
Internal modulating frequencies of 400 and 
1000 c.p.s. or external modulating frequen-
cies up to 70 Ks., produce a deviation 
directly calibrated in two ranges: 0 to 30 
Kc., and 0 to 300 Kc., with less than 1 per 
cent distortion for 75 Kc. deviation. 

Because of its high accuracy and ex-
cellent fidelity, this compact and moderate-
priced instrument will also be useful in 
research and development of multiplexing 
and telemetering FM equipment. 

• New Transistors 
Item 1237 

Ten new inexpensive transistors, designed 
for application in either high fidelity 
amplifiers or broadcast receivers, are now 
available. 
The new transistors, all PNP types made 

of germanium and produced by the alloy 
junction process, include six different types 
for the output stage of an audio amplifier 
and four types for the driver stage. 
The wide selectien of gain and output 

characteristics offered among the new 
audio transistors allows the design engi-
neer a broad variety of possible equipment 
designs. 
Current gain of the six new audio 

amplifier output transistors is maintained 
at an essentially constant value for col-
lector currents from 1-milliampere to 200 
milliamperes. This Bnearity of current gain 
insures low distortion in push-pull circuits 
and permits the use of any two tran-
sistors from a particular type without 
matching. 
Three of the new audio output tran-

sistors, the 2N186A, 2N187A, and 2N188A, 
are rated at a 180 milliwatt power collector 
dissipation at 25°C. Thus it is possible to 
use any one of these transistors in a class 
"A" output stage in radios that formerly 
required two low power dissipation units 
in a push-pull circuit. In addition, they 
may be used in push-pull circuits to ob-
tain a power output of 750 milliwatts with 
less than 5 per cent distortion. 

111.12) NO. 4033 

NO. 403e---Ine 

NO. 4017 1" 

NO. 4036 

Ungar pencil soldering irons and 
interchangeable tips for every 
soldering job! Featherlight, less 
than 5 inches long, the Ungar 
iron has been designed to speed 
soldering production and reach 
hard to get at soldering points. 
Cool and comfortable, the new 
heat deflector head reflects heat 
AWAY from the handle. 

The 400 Super HI-HEAT series 
tips are engineered especially for 
production line soldering and 
extra heavy duty service. A sear-
ing 850° to 1000° of actual tip 
temperature is at your command, 
yet only 471/2 watts! Special pro 
cessing eliminates maintenance 
chores. Change from one tip to 
another in less than 5 seconds! 

ar 
ELECTRIC TOOL CO. 

OF CANADA 
44 DANFORTH ROAD 

TORONTO 13, CANADA 

For further data on advertised products use page 85. 
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'Flit' other three new audio output tran-

sistors, the 2N186, 2NI87 and 2N188, are 
rated at a maxinuun power collector dis-
-;ipation of 75 milliwatts at 25'C. In a class 
"B" push-pull circuit, a pair of the tran-
sistors from one type, without matching, 
may he used to obtain a power output 

of 300 milliwatts with distortion of less 
than 5 per cent. 

• Ultra Low-Loss Quartz 
Trimmer Capacitor 

Item 1238 
Production () I' the Model VCI1A Fused 

Quartz Piston Capacitor for use in capacitor 
networks requiring low- loss and high leak-
age resistance for 400 cycle operation is 

announced. It is also recommended for 
ultra stable oscillator circuits and as a 
tuning element in high frequency. Ion 
power tank circuits. 

The coaxial construction utilizes an in-
var tuning slug and adjustment screw, 
that is individually fitted to the precision 
bore cylinder. A silver clad invar band 
serves as the fixed electrode. Special 
quality control procedures give the VCI1A 
a dissipation factor of less than 0.0002 at 
400 cycles to 125°C. The high insulation 
resistance of the VCIIA remains constant 
making it highly suitable for low fre-
quency network applications. Other out-
standing characteristics include: 

1 mmf. maximum at minimum set-
ting at 1 Kc., 10 mmf, minimum at 

maximum setting at 1 Kc.; dielectric 
strength that withstands 2000 volts 
DC between leads for 5 seconds with-
in full range of capacity; approximately 
zero temperature co-efficient at 0.1 
Mc.; Q factor of 2000 minimum at 50 
Mc.; insulation resistance greater than 
1,000,000 megohms after 30 days ex-

posure to MIL-STD 170 moisture test; 
1-4 inch ounces adjustment torque; 
approximately 8 grams unit weight. 
I' used quartz dielectric; precision in-

sr tuning slug: 1 mmf. C per turn 
(if adjust ment. 

To obtain 

further information 

on 

New Product items, 

use coupons on 

page 85. 

RADIO 
VACUUM ELECTRONIC COMPONENTS 

RCA BIA-50G 

50 KW TRANSMITTER 

Output Tank Circuit 

and Harmonic Filter 

JENNINGS VACUUM CAPACITORS 
SIMPLIFY TRANSMITTER DESIGN 

RCA like other transmitter manufac-

turers both in the United States and 

in Europe makes full use of Jennings 

Vacuum Capacitor in order to simplify 

transmitter design and increase circuit 

efficiency. Seventeen vacuum capaci-

tors are used in the .50 kw broadcast 

transmitter shown above to help ciecte 

a superior product for a competitive 
market. 

The reason that vacuum capacitors 

are standard components in most mod-

ern hie powered transmitters is be-

cause they are smaller, have wider 

capacity ranges, and are more efficieni 

than other types of high voltage varia-

ble capacitors. The vacuum dielectric 

in these capacitors is such excellent in-

sulation that for a given voltage rating 

a very small physical size is possible. 

Because they are small they have wider 

capacity ranges with much lower mini-
mum capacities. This small size also 

reduces inductive losses while their all-

copper construction reduces resistive 

losses making it possible to design more 
efficient circuits. 

We would like to send you our catalog summary with its 
large selection of vacuum components to help simplify your 
transmitter designs. 

JENNINGS RADIO MANUFACTURING CORP.- 970 McLAUGHUN AVE. P.O. BOX 1278 • SAN JOSE 8, CALIF. 

• 

ELECTRONICS & COMMUNICATIONS, SEPTEMBER, 1956 
For further data on advertised products use page 85. 



ACTUAL SIZE 
complete with selector switch 

ELECTRICAL INSTRUMENT CO. 
Bluffton, Ohio . 

• 20,000 ohms per volt. D.C. 

e BANANA-TYPE JACKS— positive 
connection and long life. 

• EXCLUSIVE SELECTOR SWITCH 
speeds circuit and range settings. 
The first add only miniature VOM 
with this exclusive feature for q uick, 
fool- proof selection of all ranges. 

LOOK AT ALL 
THESE RANGES 

• 5,000 ohms per volt. A.C. 

CARRYING CASE 

Handsome leather carrying case 
with adequate space for Model 310 
tester and accessories. Trouser 

belt slips through loop on back of 
the case for out-of-the-way carrying. 
MOI/r11, 369 CASE — Suggested 
Canadian Dealer Net $4.10 

Model 310 MIGHTY MITE 
the only complete miniature 

V-13-M (AC- DC) 
DC VOLTS: 0-3-12-60-300-1200 at 20,000 Ohms, Volt. 
AC VOLTS: 0-3-12-60-300-1200 at 5,000 Ohms/Volt. 
DC MICROAM PER ES: 0-600 at 250 Millivolts. 
DC MILLIAMPERES: 0-6-60-600 at 250 Millivolts. 
OHMS: 0-20,000-200,000 (200-2000 at center scale). 
MEGOHMS: 0-2-20 (20,000-200,000 Ohms at center scale). 
OUTPUT: Convenient chart in instruction book. 
SEE IT AT YOUR JOBBER 
AND IT'S ONLY ONE OF TRIPLETT'S MIGHTY NINE VOM LINE! 

631 
Combination 
P-O-M—VTVM 

630-NA 630 630-A 
For Best Testing 
Around The Lab, 
Production Line 

or Bench 

The Popular 
All- Purpose 
V- O-M 

A Good Lab and 
Production line 

V- O-M 

ONLY $39•95 

630-T 
For Telephone 

Service 

666-HR 
Medium Size 

For 
Field Testing 

Suggested 
Canadian 
Dealer Net 

625-NA 666-R 
The First V•O-M 
With 10,000 
Ohms/Volt AC 

Medium Size 
With 

630 Features 

LEN FINKLER 
1505 Park Royale Blvd., Port Credit, Ontario 

C. M. ROBINSON COMPANY 
189 Market Street, Winnipeg 325 10th Avenue, Calgary 

55C Beatty Street, Vancouver 



NEW PRODUCTS 
(Continued from page 115) 

• Model 7340A Frequency 
Indicator And Counter 

Item 1239 
The model 7340A Frequency Indicator 

And Counter is typical of counting equip-
ment developed specifically for industrial 
applications. 
The unit provides an economical solution 

to a wide range of industrial problems in 
the field of counting and recurrence rate 
measurement of mechanical and electrical 
events. The instrument is ideal for such 
applications as r.p.m. measurement, 
oscillator calibration, direct counting, and 
flow measurement. 

Counting and indication with automatic 
decimal point location is easily read from 
glow transfer tubes directly in events per 
second ranging from 1 to 9,999 events. 
Recently developed, the tubes provide a 
simplified, reliable circuitry that virtually 
eliminates component aging malfunctions. 
A precision synchronous motor estab-

lishes the gate time (from 1 to 10 seconds) 
during which input events are counted. 
For gate times longer than 10 seconds 
or for cases where a straight counter is 
desired a manual gate switch is provided. 
For applications requiring a permanent 
record of readings, the instrument can be 
delivered as the Model 7341A, shown above, 
with outputs for driving a serial type 
print-out. 

• Angular Accelerometer 
Calibrator 

Item 1240 
Production of the Model AA C-2 Angular 

Accelerometer Calibrator has been 
announced. 
This equipment is designed for calibrating 

angular accelerometers within the range of 
0.5 radians per second squared to 140 radians 
per seconds squared, when typical instru-
ments are mounted on the oscillating table. 
The new unit is a torsional pendulum 

device which operates with low decrement 
sinusoidal oscillations. Both the period of 
oscillation and the amplitude of the oscilla-
tion may be set to obtain the desired test 
conditions. 
Several pairs of arms and weights are 

provided to vary the period of the torsional 
pendulum to suit individual test require-
ments. The 12" oscillating table may be set 
to an accurate initial displacement and 
released by a simple trigger mechanism. 
The Statham Model AA C-2 Angular 

Accelerometer Calibrator features simplicity 
in design and versatility in the size and 
range of instruments that may be cali-
brated. The unit is used in conjunction with 
a multiple channel recording oscillograph 
and an accurate timing signal function 
generator. 
Maximum angular acceleration is 140 

radians/sec.2 (typical with 180° displace-
ment); minimum angular acceleration is 0.5 
radians/sec., (typical with 45° displacement). 

New, low cost, versatile 

INDUSTRIAL C 

Measures frequency, speed, 
rpm, rps, random events 

Measures weight, pressure 
temperature, acceleration* 

Direct numerical readings, 
range 1 cps to 120 KC 

Accurate, compact, rugged, 
easy for anyone to use 

-hp- 521A Industrial Counter —$475.00 

Newest of the high quality, precision Hewlett-Packard counters 
is Model 521A, a low cost, multi-purpose instrument specifically 

designed for industrial use. Model 521A makes possible all the 
measurements listed above, plus many more. It reads directly 

in cycles per second, rpm, or rps; has connections for photocell and 
external standard. Uses power circuit for time base or has plug-in 

crystal time base (extra) for precision accuracy. Accessory 
power supplies of — 150 y dc, ± 300 y dc, and 63 y ac. Most broadly 

useful low cost electronic counter ever made. $475.00. 
(with crystal time base, $ 575.00). *With transducers 

OTHER PRECISION -hp- ELECTRONIC COUNTERS 

Instrument Primary Uses Frequency Range Price 
-hp- 521A Industrial 
Electronic Counter 

Measue frequency, 
speed, time interval 1 cps to 120 KC ; 475.00 

-hp- 5228 
Electroric Counter 

Frequercy, period, time 
interva measurements 10 cps to 100 KC 915.00 ,. 

-hp- 524E1 
Frequency Counter 

Frequency, period 
measurements .01 cps to 10 MC 2,150.00 • 

-hp- 525A 
Frequency Converter 

Extends 524B's range 
to 100 MC 10 cps to 100 MC 250.00 

-hp- 5258 
Frequency Converter 

Extends 5248's range 
from 100 to 220 MC 100 MC to 220 MC 250.00 

-hp- 526A 
Video Amplifier 

Increases 524B's sensi-
tivity to 10 millivolts 10 cps to 10 MC 150.00 

-hp- 5268 
Time Interval Unit 

Measures interval 
1 gsec to 100 days 1 gsec to 107 sec 175.00 

-hp- TRANSDUCERS for RPM / RPS MEASURING 

Instrument Primary Uses Frequency Range Price 
-hp- 50EA 
Optical Tachometer 
Pickup 

rps and rpm 
measurement 

330 to 300,000 rpm $ 100.00 

-hp- 508A/B 
Tachometer Generator 

Shaft speed 
measurement 

15 to 40,000 rpm 100.00 

à Rack racunted instrument available for $15.00 less. • Rack mounted Instrument available for $25.00 less. 

FOR COMPLETE DETAILS ON ANY -hp- EQUIPMENT, 

SEE YOUR -hp- FIELD ENGINEER, OR WRITE DIRECT 

Electronic 
Measuring 
Instruments 

Quality, value, 
complete coverage 

dEWLETT-PACKARD COMPANY 
3438G Page Mil! Road • Palo Alto, Calif. 

Cable: "HEWPACK" 

Represented in Canada by 

ATLAS RADIO CORPORATION, LTD. 
50 Wingold Avenue, Toronto 10, Ontario 

505 McIntyre Bldg., Winnipeg, Manitoba 

ELECTRONICS & COMMUNICATIONS, SEPTEMBER, 1956 For brther data on advertised products use page 85. 



Control frequency drift 
— stabilize r. f. circuits 

Gr. a ter select ion 
ql ru leers. 

Closer tolera tees. 

Greater ph ysical 
strength . 

lhallest 
lead strength. 

Faster response 
to tempera it re 

chcnige. 

Ceitt;a1ab Caliada Ltd. 
804 Mt. Pleasant ) Rd, Toronto 12, Ontario 

0.3256 

;(k4, 
V•RIAHLE 

RESISTORS 

• — • 

ENGINE:FRED 

CERAMICE 

Centralab 

Temperature-Compensating 

Tubular Ceramic Capacitors 

A complete range of TC characteristics 
from NPO thru N5250. 

500 V.D.C.W., 1000 V.D.C. tee. 

Capacities from .5 mmf. to 750 mite 
Operate over full temperature range of 
— 55° C to + 85° C. 

Non-insulated tubular style reduces time-lag 
between temperature change and corrective 
capacity change. (Can also be obtained 
with Durez insulation.) 

Meet JAN-C-20A and MIL- 11015 
specifications for military use. Color-coded 
in compliance with RETMA mad JAN specs. 

I /  A DIVISION OF GLOBE-UNION INC. 

914-1 East Keefe Avenue - Milwaukee 1. Wisconsin 
In Canada: 804 Mt. Pleasant Rnaxl. Toronto. Canada 

Technical Bulletin 42-228 gives complete 
engineering data. Write for it. 

PACKAGED - 

ELECTRONIC CIRCLIITS 
CERAMIC " 

CAPACITORS . 

NEW PRODUCTS 
(Continued from page 117) 

• Tape Reel With 32 Sq. In. 
Of Indexing Area 

Item 1241 
All Irish Recording Tapes are being 

delivered with a new improved 7" reel 
featuring 32 square inches of indexing 
area. One of the most annoying problems 
to the tape recorder user is indexing the 
material on the reel. The new Irish reel 
solves this problem by offering four large 
flat areas for indexing with china crayon 
or adhesive labels. 
The manufacturers have dessigned the 

new reel as a result of recommendations 
by many radio station and recording 
studio engineers. Threading is made easy 
with two greatly enlarged side openings. 
Laboratory tests show the new reel to 

be 28 per cent more rigid than the former 
standard reel, and it is designed to 
operate with equal efficiency on all tape 
recorders on the market. 

• New X-Band Reference 
Cavities 

Item 1242 
The new MA-318 series of temperature 

compensated reference cavities have 
recently been announced for use in auto-
matic frequency control applications and 
as fixed frequency stabilizers in radar 
beacons and other microwave systems. 
Because of improved form factor packag-
ing ( practically half the size of 1Q22-1Q24 
series) and extra rugged construction, 
these new reference cavities are ideally 
suited for airborne radar beacon applica-
tions where weight, space, pressure ex-
tremes, and vibration considerations are 
of paramount concern. The cavities 
require no matching and are available 
from 9250-9350 mc/s. 

• Catalog No. 67 Describes 
Hammond Transformers 

Item 1243 
Hammond Manufacturing Co. Ltd. an 

flounces its new Catalog No. 67, which 
describes the company's line of trans-
formers of all types, reactors, cabinets, 
chassis, panels, racks, etc. for the elec-
tronic industry. This catalog comprises 
twenty pages and covers, and lists and 
describes over 500 stock types. 

• Microwave Silicon Mixer 
Diodes 

Item 1244 
Four new high sensitivity point contact 

microwave silicon mixer diodes have 
recently been developed for low noise 
mixer performance in L, S, C, and X band 
radar receiver circuitry. 
The new 1N23E fixed forward polarity and 

1N415E reversible polarity diodes achieve 
minimum performance of 7.5 db overall 
systems noise figure at their X band design 
center frequency when used with a 1.5 db 
IF strip. Radar systems manufacturers 
report overall systems noise figures as low 
as 6.45 db and receiver noise figures of 
5.5 db measured at mixer terminals in 
X band equipment. 
In S band equipments use of the 1N21E 

or 1N416E reversible mixer diode will 
result in a maximum overall system noise 
figure of 7.0 db given a 1.5 IF noise level. 
radar overall systems noise figures as low 
as 6.0 db in L and S band radars using the 
new 1N21E or 1N416E reversible diode. 
Users report a 2 db reduction in noise 

figure when the 1N23E or 1N415E are 
directly substituted for limit 1N23C crys-
tals. Similar results are obtained with the 
1N21E and 1N416E diodes when substi-
tuted for limit 1N21C crystals. 
Existing L, S, C and X band radar sys-

tems designed for 1N21 or 1N23 series 
design centers can invariably be improved 
by direct substition of the new types. 

For further data on advertised products use page 85. 
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Another 

product. 

from 

Helipot! 

Daring operation 

Delicate design surgery by the Helipot staff 
removed the mandrel from our new ten-turn series 
7700 ... and left nothing but fresh air inside the 

turns of resistance wire! 

Startling ... but so advantageous. 

The post-operative picture shows temperature, pulse 

and pressure normal. Prognosis excellent ... because 

with air-core windingt linearity approaches the 

resolution of the unit and phase-shift is less than 

0.1° in AC circuitry. 

The splendid 7700. 1-13 /16" in diameter, with 

all-metal housing... is available for servo or three-

hole pilot mounting. Eleven mechanical coil turns 
provide 180° overtravel at each end. Mechanical 

stops are standard, with stop-load strength of 

50 inch-pounds. Incidentally, air-core winding is used 

for units with total resistance of 200 to 5,000 ohms... 
copper-mandrel winding, from 5,000 to 200,000 ohms. 

The complete clinical records of this fascinating 

case are presented in data file 907. A copy has been 

set aside for you. 

The air-core winding system was developed by Vestal Laboratories of I B. M. 

Helipot makes precision potentiometers ... linear and non-linear .... in 

the widest choice of sizes, mounting styles and resistances. Many models are 

stocked for immediate shipment. Our engineers will gladly adapt 

standard models to your requirements, or design entirely new HELIPOT. 

precision potentiometers for you. 

Helipot first in precision potentiometers 
Canadian Factory: No.3 Six Points Rd., Toronto 18, Ont. 
Sales Representative: R-OR Associates, Ltd. 

290 Lawrence Ave. West, Toronto 12, Ont. 

a division of Beckman Instruments, Inc. 

See Beckman Automation ... for Production control. .. for Business and Research ... at the I. S. A. Show, New York Coliseum, Sept. 17-21 
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FILTRONS NEWEST SUBMINIATURE FEED-THRU CAPACITOR 
SETS A NEW STANDARD OF RF ATTENUATION PERFORMANCE 

For the first time—a complete line, ratings 
for 5 AMPS & 10 AMPS, continuous duty 

Advanced internai circuit design ... speci-
ally processed impregnant 

An unusual internai circuit arrangement, precisicn 
mechanical components, and a specially processed 
silicone impregnant combine to afford outstanding 
electrical characteristics and stability— unobtainable n 
conventional feed-thru capacitors ordinarily used for 
interference suppression in electronic equipment. 

Basically, FIL-CAPS are a four-terminal network in-
serted in the current-carrying line. The power line lo 
be filtered must be broken, and each end connected to 
an insulated terminal of the capacitor. The feed-thru 
ground- plane mounting prevents mutual impedances 
between input and output terminais. The FIL-CAP da-

n Meets Spec MIL-C-11693 (proposed) for 
suppression capacitors 

fl Closely matches theoretically ideal attenua-
tion characteristics 

sign includes compression glass insulated terminais, 
and milled flats on the threaded mounting neck, to 
prevent rotation during installation and under service 
conditions. 

Type FV is rated for 5 amps AC- DC continuous opera-
tion, and Type FX is for 10 amps AC- DC continuous 
operation. Both types are available in operating volt-
ages of 100, 200, 300, 400 and 600 volts DC; 125 and 
250 volts AC; 0 to 400 cycles. 

All FIL-CAP subminiature feed-thru capacitors are 
100% tested and inspected before shipment. 

CURVES , IDÉAL:FÉED-71:11c2à CAPACITOR 
RF ATTENUATION IN A 
50 OHM SYSTEM AS 1 Ç 

+ PER MIL -STD -220 — \ • 
.0. ... 

I 

NOTE + TYPICAL DIPS, INHERENT 

db=20 Log 50trfc 
IN FEED-THRU CAPAcrroFts 

11111111111 
100KG IMC 

FREQUENCY 

If your requirements call for greater attenuation than is 
obtainable with feed-thru capacitors, Filtron also manufac-
tures a complete line of RF interference filters. More than 
5000 filter types are offered for military, industrial, nuclear 
and commercial applications. Filtron is the world's largest 

Main Plant, Flushing, New York 

IOMC 100MC 1000MC 

manufacturer of RF interference filters. Details and literature 
furnished on request. 

For complete engineering data and installation diagram, ask 
for Filtron Catalog FV, and FV Supplement for FIL-CAP equiv-
alents to MIL-C-11693 military designations. 

INC., FLUSHING, LONG ISLAND, NEW YORK 
PLANTS IN FLUSHING, NEW YORK, AND CULVER CITY, CALIFORNIA 

Canadian Representative: Aircraft Appliances & Equipment Ltd., 585 Dixon Side Road, Toronto 15, Ontario, 
VISIT OUR BOOTH 466 AT THE CANADIAN IRE CONVENTION AND EXPOSITION 


