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THE PROBLEM ADA

1. Termmatlon \“& \Nﬂthgahameter of
OE. \’SARIZED orientation of terminals.

3. Terminations to withstand Voltages ranging from 15 to

550 volts A.C. and an insulation resistance of over
10,000 Megohms between pin to pin and pin to ground.

Terminals to be tubulations for No. 25 wire.

Header to be VACUUM TIGHT.

Connector for
vacuum tight
enclosure.

Double
size.

THE CONCLUSION

This HEADER challenged each of the various processes in the
manufacture of HERMETIC SEALS, i.e: glass making, controlled
atmosphere and temperature and tining equipment. Our engineers
were presented this problem and within a few weeks this Header

was delivered.

This HEADER is the first of its kind in Canada — the first of its
kind anywhere in the world.

THE CUSTOMER RCA VICTOR CO., LTD.

Write us today telling us of your problems and you can be assured of an immediate
reply and solution.

Z ey )
é/dw //? 45 Hollinger Road
/ East York, Toronto, Ontario
SOME OF OUR Crystal Transistor Condenser Multi-Termina! Individual Special
OTHER PRODUCTS Holders Holders Seals Headers and Plugs Terminals Applications

For further data on advertised products use page 99.



Due to the flexible and active state of the Canadian
electronics industry, the publishers of Electronics
and Communications have found
compile this addenda to the 1955 Directory issuve in
order to bring this reference issue fully up to date.

it necessary to

Remove This Section And
Insert In The Sept. - Oct.,
1955 Directory Issue Of
Electronics and
Communications.

Buyers’ Guide Of Electronic And

ommunications Equipment

% Addenda To 1955 Directory ¥

AMMETERS
Measurement Engineering Ltd.
John Herring & Co. Ltd
Aviation Electric Ltd.
Associated Electronic Components
AMPLIFIERS (Audio Frequency)
Measurement Engineering Ltd.
Aviation Electric Ltd.
Canadian Aviation Electronics Ltd.
Canadian General Electric Co. L.td.
(Electronics Equip. & Tube Dept.)
Radio Engineering Products Ltd.
Standard Telephones & Cables Mfg. Co.
(Canada) Ltd.
Ampex Corp.
AMPLIFIERS (Decade)
Measurement Engineering Ltd.
AMPLIFIERS (Keying)
Canadian Aviation Electronics Ltd.
AMPLIFIERS (Magnetic)
Measurement Engineering Ltd.
Magnetics Inc.
The Glendon Co. Ltd.
Aviation Electric Ltd.
Data Processing Association Ltd.
AMPLIFIERS (Musical)
Standard Telephones & Cables Mfg. Co.
(Canada) Ltd.
AMPLIFIERS (Power)
Measurement Engineering Ltd.
Aviation Electric Ltd.
Canadian Aviation Electronics Ltd.
Standard Telephones & Cables Mfg. Co.
(Canada) Ltd.
AMPLIFIERS (Television)
Canadian General Electric Co. Ltd.
(Electronic Equipment & Tube Dept.)
Standard Telephones & Cables Mfg. Co.
(Canada) Ltd.
AMPLIFIERS (Wideband)
Measurement Engineering Ltd.
Canadian Aviation Electronics Ltd.
Standard Telephones & Cables Mfg. Co.
(Canada) Ltd.
ANALYZERS (Audio)
Canadian General Electric Co. Ltd.
(Electronics Equipment & Tube Dept.)
Canadian Marconi Co.
ANALYZERS (Frequency)
Canadian General Electric Co. Ltd.
Canadian Marconi Co.
ANALYZERS (Magnetic)
Measurement Engineering Ltd.
ANALYZERS (Video)
Measurement Engineering Ltd.
ANTENNA SYSTEMS
Measurement Engineering Ltd.
Aviation Electric Ltd.
Canadian Aviation Electronics Ltd.
Canadian General Electric Co. Ltd.
(Electronic Equipment & Tube Dept.)
Canadian Marconi Co.
Standard Telephones & Cables Co.
(Canada) Ltd.
Sinclair Radio Labs. Inc.
Andrew Antenna Corp. Ltd.
ANTENNA PEDESTALS
Aviation Electric Ltd.
Standard Telephones & Cables Mfg. Co
(Canada) Ltd.

ANTENNA REFLECTORS
Aviation Electric Ltd.
Canadian Aviation Electronics Ltd.
Canadian General Electric Co. Ltd.
(Electronic Equigment & Tube Dept.)
Sinclair Radio La Inc.
Andrew Antenna Corp. Ltd.
ANTENNA ROTATORS
Aviation Electric Ltd.
Andrew Antenna Corp. Ltd.
ANTENNA TOWERS
Aviation Electric Ltd.
Canadian General Electric Co. Ltd.
(Electronic Equipment & Tube Dept.)
Sinclair Radio Labs. Inc.
ANTENNAS AIRBORNE
Measurement Engineering Ltd.
Aviation Electric Limited
Canadian Aviation Electronics Limited
Canadian Marconi Company

Standard Telephones & Cables Mfg. Co.

(Canada) Ltd.

Andrew Antenna Corporation Ltd.

ANTENNAS (Broadcast)

Canadian Aviation Electronics Ltd.

Canadian General Electric Co. Ltd.
(Electronic Equipment & Tube Dept.)

Sinclair Radio Labs. Inc.

Standard Telephones & Cables Mfg. Co.
(Canada) Limited

Andrew Antenna Corp. Ltd.

ANTENNAS (Directional)
Measurement Engineering Ltd.
Canadian Aviation Electronics ILtd.
Canadian General Electric Co. Ltd.
(Electronic Equipment & Tube Dept.)
Sinclair Radio Labs. Inc.
Andrew Antenna Corp. Ltd.

ANTENNAS
Measurement Engineering Ltd.
Canadian Aviation Electronics Ltd.
Canadian General Electric Co, Ltd.
(Electronic Equipment & Tube Dept.)
Canadian Marconi Company
Standard Telephones & Cables Mfg. Co.
(Canada) Limited
Andrew Antenna Corp. Ltd.
ANTENNAS (Marine)
Measurement Engineering Ltd.
Aviation Electric Limited
Andrew Antenna Corporation Ltd.
ANTENNAS (Railroad)
Aviation Electric Limited
Andrew Antenna Corporation Ltd.
ANTENNAS (Television)
Canadian Aviation Electronics Ltd.
Canadian General Electric Co. Ltd.
(Electronic Equipment & Tube Dept.)
Sinclair Radio Labs. Inc,
Standard Telephones & Cables Mfg. Co.
(Canada) Limited

ANTENNA (Tuning & Phasing Equipment)

Andrew Antenna Corporation Limited

ACCELEROMETERS
Aviation Electric Limited
John Herring & Company Limited

ATTENUATORS
Canadian Marconi Company
John Herring & Company Limited
Radio Engineering Products Ltd,
Standard Telephones & Cables Mfg. Co.
(Canada) Ltd.
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BAFFLES (Speaker)
Measurement Engineering Ltd.
Associated Electronic Components

BAFFLES (Speaker) (Theater)
Ampex Corporation,

BATTERIES (Storage)
Canadian Aviation Electronics Ltd.

BEACONS
Measurement Engineering Ltd.
Aviation Electric Limited
Canadian Aviation Electronics Ltd.
Canadian Marconi Company
Standard Telephones & Cables Mfg. Co.
(Canada) Ltd.

BEARINGS (Jewel)

John Herring & Company Limited
BLOWERS

John Herring & Company Limited

BOOMS (Microphone)
Canadian General Electric Co. Ltd.
(Electronic Equipment & Tube Dept.)
Canadian Marconi Company

BRIDGES (Capacitance)
Measurement Engineering Ltd.
Canadian Marconi Company
John Herring & Company Limited
Standard Telephones & Cables Mfg. Co.
(Canada) Ltd.

BRIDGES (Electrical)
Measurement Engineering Ltd.
Canadian Marconi Company
John Herring & Company Limited
Standard Telephones & Cables Mfg. Co.
(Canada) Ltd.

BRIDGES (Impedance)
Measurement Engineering L.td.
Canadian Marconi Company
John Herring & Company Limited
Standard Telephones & Cables Mfg. Co.
(Canada) Ltd.

BRIDGES (Inductance)
Measurement Engineering Ltd.
Canadian Marconi Company
John Herring & Company Limited

BROADCAST EQUIPMENT
Measurement Engineering Ltd.
Canadian Aviation Electronics Ltd.
Canadian General Electric Co. Ltd.

(Electronic Equipment & Tube Dept.)
Canadian Marconi Company
Standard Telephones & Cables Mfg. Co.
(Canada) Ltd.

CABINETS
Measurement Engineering Ltd.
Canadian Aviation Electronics Ltd.
Canadian General Electric Co. Ltd.

(Electronic Equipment & Tube Dept.)

CABLE
The Glendon Co. Ltd.

Canadian General Electric Co. Ltd.
(Electronic Equipment & Tube Dept.)

Canada Wire & Cable Mfg. Co.
(Canada) Ltd.

Canadian Marconi Company

Standard Telephones & Cables Mfg. Co.
(Canada) Ltd.

CABLE CLAMPS
Aviation Electric Limited
Canadian General Electric Co. Ltd.

(Electronic Equipment & Tube Dept.)
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CABLE (Coaxial)
The Glendon Co. Ltd.
Canadian General Electric Co. Ltd.
(Electronic Equipment & Tube Dept.)
Canadian Marconi Company

Standard Telephones & Cables Mfg. Co.

(Canada) Ltd.
Andrew Antenna Corporation Limited
CABLE (Coaxial Rigid)
Canadian General Electric Co. Ltd.
(Electronic Equipment & Tube Dept.)

Standard Telephones & Cables Mfg. Co.

(Canada) Ltd.
Andrew Antenna Corporation Limited
CABLE (Insulated)
The Glendon Co. Ltd.

Standard Telephones & Cables Mfg. Co.

(Canada) Ltd.
CABLE (Microphone)
The Glendon Co. Ltd.
Canadian General Electric Co. Ltd.
(Electronic Equipment & Tube Dept.)

Standard Telephones & Cables Mfg. Co.

(Canada) Ltd.
CABLE (Microphone-Retractile)
The Glendon Co. Ltd.
CABLE (Retractile-Insulated)
The Glendon Co. Ltd.
CABLE (Shielded)
The Glendon Co. Ltd.
Canadian General Electric Co. Ltd.
(Electronic Equipment & Tube Dept.)

Standard Telephones & Cables Mfg. Co.

(Canada) Ltd.
CABLE (Transmission Line)
Canadian General Electric Co. Ltd.
(Electronic Equipment & Tube Dept.)

Standard Telephones & Cables Mfg. Co.

(Canada) Ltd.
Andrew Antenna Corporation Limited
CALIBRATORS
Measurement Engineering Ltd.
Canadian Marconi Company
CALIBRATORS (Sweep)
Measurement Engineering Ltd.
CALIBRATORS (UHF)
Canadian Marconi Company
CAMERAS (Oscilloscone)
Canadian Aviation Electronics Ltd.
Canadian General Electric Co. Ltd.
(Electronic Equibpment & Tube Dept.)
CAMERAS (Television)
Canadian Aviation FElectronics Ltd.
Canadian General Electric Co. Ltd.
(Electronic Equibment & Tube Dept.)
Canadian Marconi Companv

Standard Televhones & Cables Mfg. Co.

(Canada) Ltd.

CAPACITORS

The Glendon Co. Ltd.
CAPACITORS (Ceramic)

John Herring & Company Limited
CAPACITORS (Ceramic Bv-Pass)

Associated Electronic Components
CAPACITORS (Ceramic Temperature

Compensating)

Associated Electronic Components
CAPACITORS (Ceramic Trimmers)

Associated Electronic Components
CAPACITORS (Fixed)

The Glendon Co. Ltd.
CAPACITORS (Mica)

The Glendon Co. Ltd.

Associated Electronic Components
CAPACITORS (Molded)

The Glendon Co. Ltd.
CAPACITORS (Oil Filled)

The Glendon Co. Ltd.
CAPACITORS (Paper)

The Glendon Co. Ltd.
CAPACITORS (Paper Tubular)

The Glendon Co. Ltd.

Associated Electronic Components
CAPACITORS (Paper Canned)

Associated Electronic Comvonents
CAPACITORS (Paper Metallized)

Associated Electronic Components
CAPACITORS (Oil-Filled Tubular)

Associated Electronic Components
CAPACITORS (Oil-Filled Canned)

Associated Electronic Components
CAPACITORS (High Voltage D.C.)

The Glendon Co. Ltd.

Associated Electronic Components
CAPACITORS (High Voltage A.C.)

Associated Electronic Components
CAPACITORS (High Voltage Pulse)

The Glendon Co. Ltd.

Associated Electronic Components
CAPACITORS (Carrier Coupling)

The Glendon Co. Ltd.

Associated Electronic Components
CAPACITORS (High Temperature)

The Glendon Co. Ltd.

Associated Electronic Components
CAPACITORS (Power Factor Correction)

Associated Electronic Components
CAPACITORS (Electrolytic)

The Glendon Co. Ltd.

Associated Electronic Components
CAPACITORS (Electrolytic Miniature)
Associated Electronic Components

CAPACITORS (Motor Starting)
Asgsocjated Electronic Components

CAPACITORS (Photoflash)
Associated Electronic Components
CAPACITORS (Energy Storage)
Associated Electronic Components
CAPACITORS (Plastic Film)
Associated Electronic Components
CAPACITORS (Tantalum)
The Glendon Co. Ltd.
CASES (Instrument)
Measurement Engineering Ltd.
CELLS (Photoelectric)
Associated Electronic Components
Canadian General Electric Co. Ltd

(Electronic Equipment & Tube Dept.)

Canadian Marconi Company
Standard Telephones & Cables Mfg. Co.
(Canada) Ltd.
CELLS (Standard)
Measurement Engineering Ltd.
Canadian Marconi Company
CEMENTS
Canadian General Electric Co. Ltd.
(Electronic Equipment & Tube Dept.)
CHAMBERS (Shielded Screen)
Standard Telephones & Cables Mfg. Co.
(Canada) Ltd.
Stark Electronic Co. Ltd.
CHECKERS (Tube)
Canadian Marconi Company
CHOKES (Avudio)
Associated Electronic Components
Standard Telephones & Cables Mfg. Co.
(Canada) Ltd.
Radio Engineering Products Ltd.
CHOKES (Filter)
Associated Electronic Components
Radio Engineering Products Ltd.
CHOKES (Power)
Associated Electronic Components
Standard Telephones & Cables Mfg. Co.
(Canada) Ltd.
PPERS
John Herring & Company Limited

CIRCUITS (Printed)
Measurement Engineering Ltd.
The Glendon Co. Ltd.
Canadian General Electric Co. Ltd.
(Electronic Equipment & Tube Dept.)

CLIPS (Test)
Canadian Marconi Company

COATINGS (Protective)
Measurement Engineering Ltd.

COMMUNICATIONS SYSTEMS (Aircraft)
Measurement Engineering Ltd.
Aviation Electric Limited
Canadian Aviation Electronics Ltd.
Canadian General Electric Co. Ltd.

(Electronic Equipment & Tube Dept.)
Canadian Marconi Company
Standard Telephones & Cables Mfg. Co.
(Canada) Ltd.
COMMUNICATIONS SYSTEMS
(Aircratt Traffic Control)
Measurement Engineering Ltd.
Aviation Electric Limited
Canadian Aviation Electronics Ltd.
Canadian Marconi Company
Standard Telephones & Cables Mfg. Co.
(Canada) Ltd.
COMMUNICATIONS SYSTEMS
(Carrier Current)
Canadian General Electric Co. Ltd.
(Electronic Equipment & Tube Dept.)
Canadian Marconi Company
Northern Radio Mfg. Co. Ltd.
Radio Engineering Products Ltd.
Standard Telephones & Cables Mfg. Co.
(Canada) Ltd.
Radio Engineering Products Ltd.

COMMUNICATIONS SYSTEMS

(Marine Radio-Telephone)
Measurement Engineering Ltd.
Aviation Electric Limited
Canadian Aviation Electronics Ltd.
Canadian Marconi Company
Northern Radio Mfg. Co. Ltd.
Standard Telephones & Cables Mfg. Co.

(Canada) Ltd.

COMMUNICATIONS SYSTEMS

(Microwave)

Measurement Engineering Ltd.
Canadian Aviation Electronics Ltd.
Canadian General Electric Co. Ltd.

(Electronic Equipment & Tube Dept.)
Canadian Marconi Company
Standard Telephones & Cables Mfg. Co.

(Canada) Ltd.

COMMUNICATIONS SYSTEMS (Railroad)
Measurement Engineering Ltd.
Aviation Electric Limited
Canadian General Electric Co. Ltd.

(Electronic Equipment & Tube Dept.)
Canadian Aviation Electronics Ltd.
Standard Telephones & Cables Mfg. Co.

(Canada) Ltd.

COMMUNICATIONS SYSTEMS (Vehicular)

Measurement Engineering Ltd.

Aviation Electric Limited

Canadian Aviation Electronics Ltd.

Canadian General Electric Co. Ltd.
(Electronic Equipment & Tube Dept.)

Canadian Marconi Company

Standard Telephones & Cables Mfg. Co
(Canada) Ltd.

COMPARATORS
Measurement Engineering Ltd.
COMPUTERS (Analog)
Data Processing Associates Ltd.
COMPUTERS (Digital)
Data Processing Associates Ltd.
CONNECTORS (Coaxial Cable)
Canadian General Electric Co. Ltd.
(Electronic Equipment & Tube Dept.)
Standard Telephones & Cables Mfg. Co.
(Canada) Ltd.
CONNECTORS (Waterproof)
Aviation Electric Limited
CONTROLS (Alarm)
Measurement Engineering Ltd.
Canadian Aviation Electronics Ltd.
Standard Telephones & Cables Mfg. Cn
(Canada) Ltd.
John Herring & Company Limited
CONTROLS (Counting)
Canadian Marconf Company
Data Processing Associates Ltd.
John Herring & Company Limited
CONTROLS (Electronic)
Measurement Engineering Ltd.
The Glendon Co. Ltd.
Data Processing Associates Ltd.
John Herring & Company Limited
CONTROLS (Frequency)
Canadian Marconi Company
CONTROLS (Humidity)
Canadian Marconi Company
CONTROLS (Level)
John Herring & Company Limited
CONTROLS (Materials Thickness)
Measurement Engineering I.td.
CONTROLS (Photoelectric)
Measurement Engineering Ltd.
John Herring & Company Limited
CONTROLS (Radio)
Canadian General Electric Co. Ltd.
(Electronic Equipment & Tube Dept.)
CONTROLS (Servo)
Aviation Electric Limited
Data Processing Associates Ltd.
CONTROLS
(Smoke, and Combustion, Electronic)
John Herring & Company Limited
CONTROLS (Temperature, Electronic)
Measurement Engineering Ltd.
Associated Electronic Components
Canadian Marconi Company
Canadian General Electric Co. Ltd.
(Electronic Equipment & Tube Dept.)
CONVERTERS (AC-DC)
Aviation Electric Limited
Canadian General Electric Co. Ltd.
(Electronic Equipment & Tube Dept.)
CONVERTERS (DC-AC)
Avlation Electric Ltd.
Canadian General Electric Co. Ltd.
(Electronic Equipment & Tube Dept.)
CONVERTERS (Microwave)
Canadian General Electric Co. Ltd.
(Electronic Equipment & Tube Dept.)
CORDS (Line)
Canadian Marconi Company
CORES (Magnetic)
Magnetics Inc.
Standard Telephones & Cables Mfg. Co.
(Canada) Ltd.
CORES (lron)
Standard Telephones & Cables Mfg. Co.
(Canada) Ltd.
CORES (Powdered Iron)
The Glendon Co. Ltd.
Standard Telephones & Cables Mfg. Co.
(Canada) Ltd.
COUNTERS (Electronic)
Measurement Engineering Ltd.
Canadian Marconi Company
Data Processing Associates Ltd.
John Herring & Company Limited
Standard Telephones & Cables Mfg. Co.
(Canada) Ltd.
COUNTERS (Frequency)
Measurement Engineering Ltd.
Canadian Marconi Company
COUNTERS (Geiger)
Measurement Engineering Ltd.
Canadian Aviation Electronics Ltd.
Canadian Marconi Company
COUNTERS (Photoelectric)
Measurement Engineering Ltd.
Canadian Marconi Company
John Herring & Company Limited
CRYSTAL (Detectors)
Canadian General Electric Co. Ltd.
(Electronic Equipment & Tube Dept.)
Standard Telephones & Cables Mfg. Co.
(Canada) Ltd.
CRYSTAL (Holders)
Quality Hermetics Limited

CRYSTALS (Precision Ground Quartz)

W. Garry Wright Electronics of Can. Ltd.

CRYSTALS (Quartz Freq. Control)
Rogers Majestic Electronics Limited
C. R. Snelgrove Co. Limited

CRYSTALS (Scintillation Counter)
Canadian Aviation Electronics Ltd
Canadian Marconi Company
Radio Engineering Products Ltd.



DECADE BOXES (Capacitance)
Measurement Engineering Ltd.
Associated Electronic Components
Canadian Marconi Company
John Herring & Company Limited
Standard Telephones & Cables Mfg. Co.

(Canada) Ltd.

DECADE BOXES (Resistance)
Measurement Engineering Ltd.
Canadian Marconi Company
John Herring & Company Ltd.
Standard Telephones & Cables Mfg. Co.

(Canada) Ltd.

DELAY LINES
Canadian Aviation Electronics Ltd.
Canadian General Electric Co. Ltd.

(Electronic Equipment & Tube Dept.)
John Herring & Company Ltd.
Standard Telephones & Cables Mfg. Co.

(Canada) Ltd.

DETECTORS (Defect, Electronic)
Measurement Engineering Ltd.

DETECTORS (Fire, Electronic)
Measurement Engineering Ltd.
Canadian Aviation Electronics Ltd.

DETECTORS {Smoke, Electronic)
Measurement Engineering Ltd.

John Herring & Company Ltd.

DIALS {Precision)

Canadian Marconi Company

DIODES {Germanium)

Canadian General Electric Co. Ltd.

(Electronic Equipment & ‘Tube Dept.)
standard Telephones & Cables Mfg. Co.

(Canada) Ltd.

DIRECTION FINDERS
Aviation Electric Limited
Canadian Marconi Company

DRUMS (Memory, Magnetic, Recording)
Canadian General Electric Co. Ltd.

(Electronic Equipment & Tube Dept.)
Data Processing Associates Limited
Standard Telephones & Cables Mfg. Co.

(Canada) Ltd.

ENGRAVING & PROFILING
Measurement Engineering Ltd.

FILTERS (Band Elimination)
Measurement Engineering Ltd.

Radio Engineering Products Ltd.
Andrew Antenna Corporation Limited

FILTERS (Crystal)

Measurement Engineering Ltd.
Standard Telephones & Cables Mfg. Co.

(Canada) Ltd.

FILTERS (Equalizer)

Radio Engineering Products Ltd.

FILTERS (Electronic)
Measurement Engineering Ltd.
Aviation Electric Limited
Radio Engineering Products Ltd.
Sinclair Radio Labs. Inc.

FILTERS (Radio Interference)
The Glendon Co. Ltd.
Andrew Antenna Corporation Limited

FORMS (Coil)

The Glendon Co. Ltd.

GAUGES (Comparator)

Measurement Engineering Ltd.

GAUGES (Electronic)

Measurement Engineering Ltd.
Aviation Electric Limited
John Herring & Company Ltd.

GAUGES (Strain)

John Herring & Company Ltd.

GAUGES (Vacuum)

Measurement Engineering Ltd.
Aviation Electric Limited

GALVANOMETERS
Measurement Engineering Ltd.
Associated Electronic Components
Canadian Marconi Company
John Herring & Company Ltd.

GENERATORS (Electronic)

Measurement Engineering Ltd.
Canadian General Electric Co. Ltd.

(Electronic Equipment & Tube Dept.)
Canadian Marconi Company
Standard Telephones & Cables Mfg. Co.

(Canada) Ltd.

GENERATORS (Harmonic Frequency)
Canadian General Electric Co. Ltd.

(Electronic Equipment & Tube Dept.)
Canadian Marconi Company

GENERATORS (Microwave)
Measurement Engineering Ltd.
Canadian Marconi Company

GENERATORS (Pulse)

Measurement Engineering Ltd.
Canadian Marconi Company

GENERATORS (Variable Frequency)
Measurement Engineering Ltd.
Canadian Marconi Company
Standard Telephones & Cables Mfg. Co.

(Canada) Ltd.

GENERATORS (Waveform)

Canadian General Electric Co. Ltd.

(Electronic Equipment & Tube Dept.)
Canadian Marconi Company

GENERATORS (Picture Signal)

Canadian General Electric Co. Ltd.

(Electronic Equipment & Tube Dept.)
Canadian Marconi Compan,

Yy
Standard Telephones & Cables Mfg. Co.

(Canada) Ltd.

GENERATORS (Square Wave)
Measurement Engineering Ltd
Canadian Marconi Company

GENERATORS (Signal, Sweeping)
Measurement Engineering Ltd.
Canadian Marconi Company
Canadian General Electric Co. Ltd.

(Electronic Equipment & Tube Dept.)

GENERATORS

(Signal, Television, Synchronizing)
Canadian General Electric Co. Ltd.

(Electronic Equipment & Tube Dept.)
Canadian Marconi Company

GEOPHYSICAL (Equipment)

Canadian General Electric Co. Ltd.
(Electronic Equipment & Tube Dept.)

HEADPHONES
Associated Electronic Components
Aviation Electric Limited
Canadian General Electric Co. l.td.

(Electronic Equipment & Tube Dept.)
(Canadian Marconi Company
Standard Telephones & Cables Mfg. Co.
(Canada) Ltd.

HEADSETS
Associated Electronic Components
Aviation Electric Limited
Canadian General Electric Co. Ltd.

(Electronic Equipment & Tube Dept.)
Standard Telephones & Cables Mfg. Co.
(Canada) Ltd.
HEADS (Recording)
Canadian General Electric Co. Ltd.
(Electronic Equipment & Tube Dept.)
HEATING (Electronic, Induction)
(Electronic Equipment & Tube Dept.)
Canadian General Electric Co. Ltd.
Standard Telephones & Cables Mfg. Co.
(Canada) Ltd.

HORNS {Speaker)

Associated Electronic Components
Standard Telephones & Cables Mfg. Co.
(Canada) Ltd.

INDICATORS (Volume)

Measurement Engineering Ltd.
Canadian General Electric Co. Ltd.
(Electronic Equipment & Tube Dept.)

INDICATORS (Leakage)

Measurement Engineering Ltd.
Assoclated Electronic Components

INDICATORS (Electronic)

Measurement Engineering Ltd.

Canadian General Electric Co. Ltd.
(Electronic Equipment & Tube Dept.)

Canadian Marconi Company

Data Processing Associates Limited

John Herring & Company Ltd.

INDICATORS (Frequency)

Measurement Engineering Ltd.
Canadian Marcom Company

INDICATORS (Smoke, Fire & Electronic)
Measurement Engineering Ltd.

John Herring & Company Ltd.

INDICATORS (Strain)

John Herring & Company Ltd.

INDICATORS (Timing)

Measurement Engineering Ltd.
Canadian Marconi Company

INDICATORS (Vacuum)

Measurement Engineering Ltd.

INDUCTANCES (Electronic)

Measurement Engineering Ltd.

INDUCTANCES (Receiving or Transmitting)

Measurement Engineering Ltd.
INSTRUMENT {Precision)
Measurement Engineering Ltd.
Associated Electronic Components
Canadian General Electric Co. Ltd.
(Eiectronic Equipment & Tube Dept.)
Canadian Marconi Company
John Herring & Company Ltd.
Triplett Instrument Company
INSULATING COMPOUNDS
Standard Telephones & Cables Mfg. Co.
(Canada) Ltd.
INTERCOMMUNICATION SYSTEMS
Measurement Engineering Ltd.
Standard Telephones & Cables Mfg. Co.
(Canada) Ltd.

IRONS (Soldering)
Standard Telephones & Cables Mfg. Co.
{Canada) Ltd.
INSTRUMENTS (Panel)
Measurement Engineering Ltd.
Associated Electronic Components
Canadian General Electric Co. Ltd.
(Electronic Equipment & Tube Dept.)
John Herring & Co. Ltd.
Triplett Instrument Company
INSULATORS
Quality Hermetics Limited
LORAN (Systems)
Canadian Marconi Company
Standard Telephones & Cables Mfg. Co.
(Canada) Ltd.
MAGNETS
The Glendon Co. Ltd.
MEGAPHONES (Electronic)
Measurement Engineering Ltd.
MEGOHMMETERS
Measurement Engineering Ltd.
Associated Electronic Components
Canadian Marcaoni Company
John Herring & Company Limited
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METAL PARTS
Measurement Engineering Ltd
METERS (Field Strength)
Measurement Engineering Ltd
Canadian Marconi Company
METERS (Deviation)
Canadian Marconi Company
METERS (Frequency)
Measurement Engineering Ltd.
Canadian General Electric Co. Ltd.
(Electronic Equipment & Tube Dept.)
Canadian Marconi Company
METERS (Phase Monitors)
Andrew Antenna Corporation ltd.
MACHINES (Disc Recording)
Canadian General Electric Co. lLtd.
(Electronic Equipment & Tube Dept.)
Canadian Marconi Company
MACHINES (Wire Stripping)
Standard Telephones & Cables Mtg. Co.
(Canada) Ltd,
MICROPHONES
The Glendon Co. Ltd.
Aviation Electric Limited
Canadian General Electric Co. Ltd.
(Electronic Equipment & Tube Dept.)
Canadian Marconi Company
Standard Telephones & Cables Mfg. Co.
(Canada) Ltd.
MICROWAVE TRANSMISSION LINES
Canadian General Electric Co. Ltd.
(Electronic Equipment & Tube Dept.)
Canadian Marconi Company
Standard Telephones & Cables Mfg. Co.
(Canada) Ltd.
MODULA10ORS
Canadian General Electric Co. Ltd.
(Electronic Equipment & Tube Dept.)
Canadian Marconi Company
Standard Telephones & Cables Mfg. Co.
(Canada) Ltd.
NEEOLES (Curting)
Canadian General Electric Co. Ltd.
(Electronic Equipment & ‘I'ube Dept.)
Canadian Marconi Company
NEEDLES (Play-back)
‘I'ne Glendon Co. Ltd.
Canadian General Electric Co. Ltd.
(Electronic Equipment & ‘I'ube Dept.)
Canadian Marconi Company
NETWORKS (Pulse Forming)
The Glendon Co. Ltd.
PROBES (High Frequency)
Measurement Engineering Ltd.
PROBES {Microwave)
Measurement Engineering Ltd.
Canadian General Electric Co. Ltd.
(Electronic Equipment & ‘fube Dept.)
OSCILLATORS
Measurement Engineering Ltd.
Canadian General ktectric Co. Ltd.
(klectromic Equipment & "l'ube Dept.)
Canaaian Marconi Company
Standara ‘l'elephones & Cables Mfg. Co.
(Canada) Ltd.
OSCILLATORS (Controlled)
Canauaian General kiectric Co. Ltd.
(kElectronic kquipment & ‘t'ube Dejit.;
Canaaian Marconl Company
OSCILLATORS (Audio Frequency)
Measurement kngineering Ltd.
Canadian General Eiectric Co. Ltd.
(Electronic Equipment & ‘l'ube Dept.)
Canadian Marconi Company
Standard Tetepnones & Cables Mfg. Co.
(Canada) Ltd.
Radio kngineering Products Ltd.
OSCILLATORS {(Cavity)
Measurement kngineering Ltd.
Canadian Marconi Company
OSCILLATORS (Radio Frequency)
Measurement kngineering Ltd.
Canadian General Electric Co. Ltd.
(Electronic Equipment & Tube Dept.)
Canadian Marconi Company
Standard Telephones & Cables Mfg, Co.
(Canada) Ltd.
OSCILLOGRAPHS (Direct Wiring)
Measurement Engineering Ltd.
Data Processing Associates Limited
OSCILLOGRAPHS (Recording)
Measurement Engineering Ltd.
Data Processing Associates Limited
OSCILLOSCOPES (Cathode Ray)
Canadian Aviation Electronics Ltd.
Canadian General Electric Co. Ltd.
(Electronic Equipment & Tube Dept.)
Canadian Marconi Company
Data Processing Associates Limited
OSCILLOSCOPES (Portable)
Canadian General Electric Co. Ltd.
(Electronic Equipment & Tube Dept.)
PICKUPS
The Glendon Co. Ltd.
PICKUPS (Ceramics & Crystal)
The Glendon Co. Ltd.
PICK-UPS (Magnetic)
The Glendon Co. Ltd.
Associated Electronic Components
Canadian General Electric Co. Ltd.
(Electronic Equipment & Tube Dept.i
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PICK-UPS (Transcription)
Canadian General Electric Co. Ltd.
(Electronic Equipment & Tube Dept.)
Canadian Marconi Company
PLUGS (Telephone)
Standard Telephones & Cables Mfg. Co.
(Canada) Ltd.
Radio Engineering Products Ltd.
Canadian General Electric Co. Ltd.
(Electronic Equipment & Tube Dept.)
Canadian Marconi Company
PLUGS (Terminal)
Quality Hermetics Limited
Canadian General Electric Co. Ltd.
(Electronic Equipment & Tube Dept.)
Canadian Marconi Company
POINTERS (Dial)
John Herring & Company Limited
POTENTIOMETERS (Induction)
Canadian Marconi Company
POTENTIOMETERS (Linear & Non Linear)
Measurement Engineering Ltd.
John Herring & Company Limited
Canadian Marconi Company
POTENTIOMETERS (Portable)
John Herring & Company Limited
Canadian Marconi Company
POWER SUPPLIES (Regulated)
The Glendon Co. Ltd.

PRE-AMPLIFIERS (Communication)
Measurement Engineering Ltd.
Radio Engineering Products Ltd.
Canadian General Electric Co. Ltd.
(Electronic Equipment & Tube Dept.)

PRINTED CIRCUITS
The Glendon Co. Ltd.

PUBLIC ADDRESS SYSTEMS
Measurement Engineering Ltd.
Standard Telephones & Cables Mfg. Co.

(Canada) Ltd.

RACKS (Relay)

Measurement Engineering Ltd.

Associated Electronic Components

Radio Engineering Products Ltd.

Canadian General Electric Co. Ltd.
(Electronic Equipment & Tube Dept.)

Canadian Marconi Company

Standard Telephones & Cables Mfg. Co.
(Canada) Ltd.

RADAR EQUIPMENT
Canadian Marconi Company
Aviation Electric Limited
Canadian General Electric Co. Ltd.

(Electronic Equipment & I'ube Dept.)
Standard Telephones & Cables Mfg. Co.
(Canada) Ltd.

RECEIVERS (Communications)
Measurement Engineering Ltd.
Canadian Aviation Electronics Ltd.
Canadian Marconi Company
Aviation Electric Limited
Canadian General Electric Co. Ltd.

(Electronic Equipment & Tube Dept.)
Standard Telepnones & Cables Mfg. Co.
(Canada) Ltd.
RECEIVERS (Loran)
Canadian Marconi Company
Standard Telephones & Cables Mfg. Co.
(Canada) Ltd.

RECEIVERS (Portable & Mobile)
Measurement Engineering Ltd.
Aviation Electric Limited
Canadian General Electric Co. Ltd.

(Electronic Equipment & Tube Dept.)
Canadian Marconi Company

RECEIVERS (Railroad)

Measurement Engineering Ltd.

Standard Telephones & Cables Mfg. Co.
(Canada) Ltd.

Canadian Marconi Company

Aviation Electric Limited

Canadian General Electric Co. Ltd.
(Electronic Equipment & Tube Dept.)

RECEIVING EQUIPMENT (General)
Measurement Engineering Ltd.
Canadian General Electric Co. Ltd.

(Electronic Equipment & ‘fube Dept.)
Aviation Electric Limited
Standard Telephones & Cables Mfg. Co.
(Canada) Ltd.
Canadian Marconi Company

RECORDERS (Potentiometer)

Data Processing Associates Limited
John Herring & Company Limited

RECORDERS (Tape)

Canadian General Electric Co. Ltd.
(Electronic Equipment & "T'ube.Dept.)

Canadian Marconi Company

Data Processing Associates Limited

Ampex Corporation

RECORDERS (Telemetering)

Canadian General Electric Co. Ltd.

(Electronic Equipment & Tube Dept.)
Data Processing Associates Limited
Ampex Corporation

RECORDING (Heads)

Canadian General Electric Co. Ltd.
(Electronic Equipment & Tube Dept.)
Data Processing Associates Limited

RECORDING (Tape)

Canadian General Electric Co. Ltd.
(Electronic Equipment & Tube Dept.)

RECTIFIERS (Germanium)
Standard Telephones & Cables Mfg. Co.
(Canada) Ltd.
Canadian General Electric Co. Ltd.
(Electronic Equipment & Tube Dept.)
RECTIFIERS (Selenium)
Measurement Engineering Ltd.
Associated Electronic Components
Standard Telephones & Cables Mfg. Co.
(Canada) Ltd.
Canadian General Electric Co. Ltd.
(Electronic Equipment & Tube Dept.)

RECTIFIERS (Tube)
Aviation Electric Limited
Standard Telephones & Cables Mfg. Co.
(Canada) Ltd.
Canadian General Electric Co. Ltd.
(Electronic Equipment & Tube Dept.)

REGULATORS (Voltage)
The Glendon Co. Ltd.
Aviation Electric Limited
Canadian General Electric Co. Ltd.
(Electronic Equipment & Tube Dept.)

RELAYS
Standard Telephones & Cables Mfg. Co.
(Canada) Ltd.
Associated Electronic Components
John Herring & Company Limited
Radio Engineering Products Ltd.
Canadian General Electric Co. Ltd.
(Electronic Equipment & Tube Dept.)
RELAYS (Coaxial)
John Herring & Company Limited
Canadian General Electric Co. Ltd.
(Electronic Equipment & Tube Dept.)
Standard Telephones & Cables Mfg. Co.
(Canada) Ltd.
Andrew Antenna Corporation Ltd.
RELAYS (Differential)
Standard Telephones & Cables Mfg. Co.
(Canada) Ltd.
John Herring & Company Limited
RELAYS (High Voltage)
Canadian General Electric Co. Ltd.
(Electronic Equipment & Tube Dept.)
Associated Electronic Components
John Herring & Company Limited
RELAYS (Impulse)
Associated Electronic Components
John Herring & Company Limited
RELAYS (Polarized)
Radio Engineering Products Ltd.
Standard Telephones & Cables Mfg. Co.
(Canada) Ltd. .
John Herring & Company Limited
RELAYS (Rotary)
Associated Electronic Components
Standard Telephones & Cables Mfg. Co.
(Canada) Ltd.
RELAYS (Sequence)
John Herring & Company Limited
Associated Electronic Components
Standard Telephones & Cables Mfg. Co.
(Canada) Ltd.
RELAY (Telephone)
Radio Engineering Products Ltd.
John Herring & Company Limited
Associated Electronic Components
Standard Telephones & Cables Mfg. Co.
(Canada) Ltd.
RELAYS (Time Delay)
Canadian General Electric Co. Ltd.
(Electronic Equipment & Tube Dept.)
John Herring & Company Limited
Associated Electronic Components
Standard Telephones & Cables Mfg. Co.
(Canada) Ltd.
RESISTORS (Fixed)
The Glendon Co. Ltd.
John Herring & Company Limited
Standard Telephones & Cables Mfg. Co.
(Canada) Ltd.
RESISTORS (Low Wattage)
The Glendon Co. Ltd.
John Herring & Co. Limited
Standard Telephones & Cables Mfg. Co.
(Canada) Ltd.
RESISTORS (High Frequency)
The Glendon Co. Ltd.
John Herring & Co. Limited
RESISTORS (High Stability)
The Glendon Co. Ltd.
RESISTORS (High Voltage)
John Herring & Co. Limited
RESISTORS (High Wattage)
The Glendon Co. Ltd.
John Herring & Co. Limited
RESISTORS (Variable Composition)
Precision Electronic Components Ltd.
RHEOSTATS
The Glendon Co. Ltd.
Associated Electronic Components
SEALS (Hermetic)
Standard Telephones & Cables Mfg. Co.
(Canada) Ltd.
Quality Hermetics Limited
SERVOMECHANISMS
Aviation Electric Limited
Data Processing Associates Limited
Canadian Aviation Electronics Ltd.

SHOCK MOUNTS
Aviation Electric Lamited
SHUNTS (Meter)
Measurement Engineering l.td.
Associated Electronic Components
SOCKETS (Tube)
The Glendon Co. Ltd.
SOCKETS (Kinescope)
The Glendon Co. Ltd.
SOCKETS (Printed Circuits)
The Glendon Co. Ltd.
SPEAKERS
The Glendon Co. Ltd.
SUPPRESSORS
Standard Telephones & Cables Mfg. (o.
(Canada) Ltd.
SWITCHES (Coaxial Cable)
Measurement Engineering l.td.
Canadian General Electric Co. Ltd.
(Electronic Equipment & Tube Dept.)
Andrew Antenna Corporation Limited
SWITCHES (Electronic)
Measurement Engineering Ltd.
Canadian General Electric Co. Ltd.
(Electronic Equipment & Tube Dept.)
John Herring & Co. Limited
SWITCHES (Limit)
Canadian General Electric Co. Ltd.
(Electronic Equipment & Tube Dept.)
SWITCHES (Rotary)
John Herring & Co. Limited
SWITCHES (Instrument)
John Herring & Co. Limited
TAPE
Canadian General Electric Co. Ltd.
(Electronic Equipment & Tube Dept.)
Data Processing Associates Limited
TELEMETERING SYSTEMS
Measurement Engineering Ltd.
Canadian General Electric Co. Ltd.
(Electronic Equipment & Tube Dept.)
Aviation Electric Limited
Standard Telephones & Cables Mfg. Co.
(Canada) Ltd.
TELEPHONES (Handsets)
Canadian General Electric Co. Ltd.
(Electronic Equipment & Tuke Dept.)
Aviation Electric Limited
Standard Telephones & Cables Mfg. Co.
(Canada) Ltd.
TERMINAL BLOCKS
Canadian General Electric Co. Ltd.
(Electronic Equipment & Tube Dept.)
Standard Telephones & Cables Mfg. Co.
(Canada) Ltd.
TERMINAL BOARDS
Measurement Engineering Ltd.
The Glendon Co. Ltd.
Quality Hermetics Limited
Canadian General Electric Co. Ltd.
(Electronic Equipment & Tube Dept.)
Standard Telepnones & Cables Mfg. Co.
(Canada) Ltd.
TESTERS (Tube)
John Herring & Co. Limited
TESTERS (Capacitor)
Canadian Marconi Company
John Herring & Co. Limited
TESTERS (Circuit)
John Herring & Co. Limited
TESTERS (Continvity)
John Herring & Co. Limited
TESTERS (Distortion)
Canadian Marconi Company
Canadian General Electric Co. Ltd.
(Electronic Equipment & Tube Dept.)
TESTERS (Insulation)
Associated Electronic Components
John Herring & Co. Limited
TESTERS (Meter)
Canadian Marconi Company
John Herring & Co. Limited
TESTERS (Transistor)
Measurement Engineering Ltd.
TESTERS (Vacuum Tube)
Measurement Engineering Ltd.
John Herring & Co. Limited
THERMOCOUPLES
Measurement Engineering Ltd.
Associated Electronic Components
Canadian General Electric Co. Ltd.
(Electronic Equipment & Tube Dept.)
Standard Telephones & Cables Mfg. Co.
(Canada) Ltd.
TIMER (Cycle)
Measurement Engineering Ltd.
John Herring & Co. Limited
Aviation Electric Limited
TIMERS (Interval)
Measurement Engineering Ltd.
John Herring & Co. Limited
Aviation Electric Limited
TIMERS (Reset)
John Herring & Co. Limited
Canadian Marconi Company
TIMERS (Electronic)
Measurement Engineering Ltd.
Canadian Marconi Company
John Herring & Co. Limited
TIMERS (Impulse)
Measurement Engineering Ltd.
John Herring & Co. Limited



TIMERS (Sequence)
Measurement Engineering Ltd.
John Herring & Co. Limited
TRACERS (Oscilloscopes)
Data Processing Assoclales Liniited
TRANSCEIVERS
Measurement Engineering Lid.
Standard Telephones & Cables Mtg. Co.
(Canada) Ltd.
Aviation Electrice Limited
TRANSDUCERS
John Herring & Co. Limited
Aviation Electric Limited
TRANSFORMERS {(Audio)
Canadian General Electric Co. Ltd.
{Electronic Equipment & Tube Dept.)
Associated Electronic Components
John Herring & Co. Limited
Radio Engineering Products Litd.
Standard Telephones & (ables Mig. Cuo.
(Canada) Ltd,
TRANSFORMERS
(Input-Output or Interstage)
Associated Electronic Components
John Herring & Co. Limited
Radio Engineering Products Ltd.
TRANSFORMERS (Modulator)
Associated Electronic Components
TRANSFORMERS (Very Low Frequency)
Associated Electronic Components

TRANSFORMERS (Power)
Canadian General Electric Co. Ltd.
(Electronic Equipment & Tube Dept.)
Associated Electronic Components
TRANSFORMERS {(Isolation)
Canadian General Electric Co. Ltd.
(Electronic Equipment & Tube Dept.)
TRANSFORMERS (Voltage Regulating)
Canadian General Electric Co. Ltd.
{Electronic Equipment & Tube Dept.)
TRANSFORMERS (Miniature)
Associated Electronic Components
John Herring & Co. Limited
Canadian General Electric Co. Ltd.
{Electronic Equipment & Tube Dept.)
TRANSFORMERS (Pulse)
Associated Electronic Components

TRANSFORMERS (Toroidal)
Measurement Engineering Ltd.
John Herring & Co. Limited
Radio Engineering Products Ltd.
Standard Telephones & Cables Mfg. Co.
(Canada) Ltd.

TRANSFORMERS (Broad Band)
Canadian Aviation Electronics Ltd.

TRANSISTORS
Canadian General Electric Co. Ltd.
(Electronic Equipment & Tube Dept.)
Standard Telephones & Cables Mfg, (o.
(Canada) Ltd.

TRANSMITTERS (Broadcast)
Canadian Marconi Company
Canadian General Electric Co. Ltd.
(Electronic Equipment & Tube Dept.)
Standard Telephones & Cables Mfg. Co.
(Canada) Ltd.
TRANSMITTERS (Color Television)
Canadian Marconi Co.
Canadian General Electric Co. Ltd.
(Electronic Equipment & Tube Dept.)
sStandard Telephones & Cables Mfg. Co.
(Canada) Ltd.

TRANSMITTERS (Direction Finding)
Aviation Electric Limited
Canadian Marconi Company
Standard Telephones & Cables Mfg. Co.
(Canada) Ltd.

TRANSMITTERS (Fixed Station)
Measurement Engineering Ltd.
Canadian General Electric Co. Ltd.
{Electronic Equipment & Tube Dept.)

Canadian Marconi Company

Standard Telephones & Cables Mfg. Co.
(Canada) Ltd.

TRANSMITTERS (Loran)

Canadian Marconi Company

Standard Telephones & Cables Mfg. Co.
(Canada) Ltd.

TRANSMITTERS (Marine)

Measurement Engineering Ltd.

Canadian General Electric Co. Ltd.
(Electronic Equipment & Tube Dept.)

Aviation Electric Limited

Canadian Marconi Company

Standard Telephones & Cables Mfg. Co.
(Canada) Ltd.

TRANSMITTERS (Portable)

Measurement Engineering Ltd.

Canadlian General Electric Co. Litd.
(Electronic Equipment & Tube Dept.)

Aviation Electric Limited

(‘anadian Marconi Company

Standard Telephones & Cables Mfyg, Co,
(Canada) Ltd.

TRANSMITTERS (Radio Range)
Measurement Engineering Ltd,
Canadian Aviation Electronics Ltd.
Canadian General Electric Co. Ltd.

(Electronic Equipment & Tube Dept.)
Canadian Marconi Company
Standard Telephones & Cables Mfg. Co.
(Canada) Ltd.

TRANSMITTERS (UHF)
Measurement Engineering Ltd.
Canadian Aviation Electronics Limited
Canadian General Electric Co. Ltd.
(Electronic Equipment & Tube Dept.}
(anadian Marconi Company
Standard Telephones & Cables Mtg. Co.
(Canada) Ltd.
TRANSMITTERS (VHF)
Measurement Engineering Ltd.
Aviation Electric Limited
Canadian Aviation Electronics Limited
Canadian General Electric Co. Ltd.
(Electronic Equipment & Tube Dept.)
Canadian Marconi Company
sStandard Telephones & Cables Mfg. (o,
(Canada) Ltd.
TUBES
Aviation Electric Limiled
Canadian General Electric Co. Ltd.
{Electronic Equipment & Tube Dept.)
Standard Telephones & Cables M{g. Co.
(Canrada) Ltd.
R.C.A. Victor
TUBES (Battery Charger)
Aviation Electric Limited
Canadian General Electrie Co. Ltd.
(Electronic Equipment & Tube Dept.)
Canadian Marconi Company
Standard Telephones & (ables Mfg. Co.
(Canada) Ltd.
TUBES (Cathode Ray)
Aviation Electric Limited
Standard Telephones & Cables Mfg. Co.
(Canada) Ltd
Canadian General Electric Co. Ltd.
(Electronic Equipment & Tube Dept.)
Canadian Marconi Company
Standard Telephones & Cables Mfg. Co.
(Canada) Ltd.
TUBES (Cathode Ray Multiple)
Aviation Electric Limited
Canadian General Electric Co. Ltd.
(Electronic Equipment & Tube Dept.)
Canadian Marconi Company
Standard Telephones & Cables Mfg, Co.
(Canada) Ltd.
CATHODE RAY (Studio)
Canadian General Electric Co. Ltd.
(Electronic Equipment & Tube Dept.}
Canadian Marconi Company
Standard Telephones & Cables Mfg. Co.
(Canada) Ltd.
TUBES (Television Picture)
Aviation Electric Limited
Standard Telephones & Cables Mfg. Co.
(Canada) Ltd.
Canadian General Electric Co. Ltd.
(Etectronic Equipment & Tube Dept.)
Canadian Marconi Company
Standard Telephones & Cables Mfg. Co.
(Canada) Ltd.

TUBES (Geiger)
Measurement Engineering Ltd.
Aviation Electric Limited
Canadian General Electric Co. Ltd.
(Electronic Equipment & Tube Dept.)
Canadian Marconi Company
Standard Telephones & Cables Mf4, (‘0.
(Canada) Ltd.
TUBES (Hearing Aid)
Aviation Electric Limited
Canadian General Electric Co. Ltd.
(Electronic Equipment & Tube Dept.)
Canadian Marconi Company
Standard Telephones & Cables Mfz. (o,
(Canada) Ltd.

TUBES (lgnitron)
Aviation Electric Limited
Canadian General Electric Co. Ltd.
tElectronic Equipment & Tube Dept.)
Canadian Marconi Company
Standard Telephones & Cables Mfg. Co.
(Canada) Ltd.
TUBES (lonization)
Aviation Electric Limited
Standard Telephones & Cables Mfg. Co.
(Canada) Ltd.
Canadian General Electric Co. Ltd.
tElectronic Equipment & Tube Dept.)
Canadian Marconi Company
Standard Telephones & Cables Mfig. Co.
(Canada) Ltd.
TUBES (Klystron)
Aviation Electric Limited
Aviation Electric Limlted
Standard Telephones & Cables Mfyg. (o,
(Canada) Ltd,
Canadian General Etectric Co. Lid.
tElectronic Equipment & Tube Dept)
Canadian Marconi Company
Eitel-McCullough Inc.
Standard Telephones & Cables Mtz Co.
(Canada) Ltd.
TUBES (Miniature)
Aviation Electric Limited
Standard Telephones & Cables Mfg. Co,
(Canada) Ltd,
Canadian General Electrie Co. Ltd.
(Electronic Equipment & Tube Dept.)
Canadian Marconi Company
Standard ‘Telephones & Cables Mfg, Co.
(Canada) Ltd.

ELecrroNics & CoMMUNICATIONS, NOVEMBER - DECEMBER, 1955

TUBES (Amplifier)
Aviation Electric Limited
Standard Telephones & Cables MIg. Co.
tCanada) Ltd.
Canadian General Electric Co. Ltd.
(Electronic Equipment & Tube Dept.)
Canadian Marconi Company
Eitel-McCullough Inc.
sStandard Telephones & Cables Mrg. Co.
(Canada) Ltd.
TUBES (Receiving)
Aviation Electric Limited
Standard Telephones & Cables Mfg. Co.
(Canada) Ltd.
Canadian General Electric Co. Ltd.
(Electronic Equipment & Tube Dept.)
(‘anadian Marconi Company
Standard Telephones & Cables Mfg. Co
tCanada) Ltd.

TUBES (Rectifying)

Aviation Electric Limited

Standard Telephones & Cables Mg, Co.
(Canada) L.td.

Canadian General Electric Co. Ltd.
(Electronic Equipment & Tube Dept.)

Canadian Marconi Company

Eitel-McCullough Inc.

Standard Telephones & Cables Mfg. Co.
(Canada) Ltd.

TUBES (Subminiature)

Aviation Electric Limited

Standard Telephones & Cables Mfg. Co.
(Canada) Ltd.

Canadian General Electric Co. Ltd.
(Electronic Equipment & Tube Dept.)

Canadian Marconi Company

Standard Telephones & Cables Mfg. Co.
(Canada) Ltd.

TUBES (Camera Pickup)

Aviation Electric Limited

Canadian General Electric Co. Ltd.
(Electronic Equipment & Tube Dept.)

Canadian Marconi Company

Standard Telephones & Cables Mfg. Co.
(Canada) Ltd.

TUBES {(Travelling Wave and Thyiatron)
Eitel-McCullough Inc.

TUBING (Aluminum)

John Herring & Co. Limited

TURNTABLES {(Recording)

Canadian General Electric Co. Ltd.
(Electronic Equipment & Tube Dept.)

VIBRATION MOUNTS
Aviation Electric Limited

VOLTMETERS (Crystal)

Canadian General Electric Co. Ltd.
(Electronic Equipment & Tube Dept.)

VOLTMETERS (Electronic)

Measurement Engineering Ltd.

Associated Electronic Components

Canadian Marconi Company

Canadian General Electric Co. Ltd.
(Electronic Equipment & Tube Dept.)

WAVEGUIDES
Canadian Marconi Company
Standard Telephones & Cables Mfg. Co.

(Canada) Ltd.

WAVEGUIDE EQUIPMENT
Measurement Engineering Ltd.
Canadian Marconi Company
Standard Telephones & Cables Mfg. Co

(Canada) Ltd.

WIRE

Canadian General Electrie Co. Ltd.
(Electronic Equipment & Tube Dept.)

Canada Wire & Cable Mfg. Co.
(Canada) Ltd.

WIRE (Aluminum)

Canadian General Electric Co. Ltd.
(Electronic Equipment & Tube Dept.)

WIRE (Antenna)

Canadian General Electric Co, Ltd.
(Electronic Equipment & Tube Dept.)

Standard Telephones & Cables Mfg. Co.
(Canada) Ltd.

WIRE (Insulated)

The Glendon Co. Ltd.

Canadian General Electric Co, Ltd.
{Electronic Equipment & Tube Dept.)

Standard Telephones & Cables Mfg. Co.
(Canada) Ltd,

WIRE (Copper)

Canadian General Electric (o, Ltd,

(Electronic Equipment & Tube Dept.)

Standard Telephones & Cables Mg, Co,
(Canada) L.td.

WIRE (Stripped)

Canadian General Electric Co. Ltd,
(Electronic Equipment & "f'ube Dopt,)

WIRE (Enamelled)

Canadian General Electric Co. Ltd.
(Electronic Equipment & Tube Dept)

WIRE (Guy)

Canadian General Electric Co, Ltd,
(Electronic Equipment & Tube Dept,)
WIRE {(High Voltage)
Canadian General Electric Co. Ltd,
(Electronic Equipment & Tuhe Dept,)
X-RAY (Condensers)
The Glendon Co. Ltd.
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Addenda To 1955 Directory Issue Of

Canadian Electronic And Communication Equipment Suppliers

With Listing Of American And Foreign Principals

Aviation Electric Ltd., 200 Lavrentian Bivd.,
Montreal, Quebec. Also: Aviation Electric
Ltd., Vancouver, B.C. Representing:
Aviation Electric is the Canadian Repre-

sentative of the ftollowing divisions of
BENDIX AVIATION CORPORATION:
Bendix Radio Red Bank
Eclipse-Pioneer Scintilla
Paclfic Division
Aviation Electric is also Canadian repre-
sentative of ROBINSON AVIATION INC.

Associated Electronic Components, 37 Rose-
lawn Ave., Toronto 12, Ont. Representing:
A’'S Tobias Jensen Condenser Products

Co. Ltd., Glostrup, Copenhagen, Den-
mark
Peerless Factories A’S, Copenhagen, Den-
mark
Danish Ventil Industry, Soborg, Copen:
hagen, Denmark
A/S Danavox, Copenhagen, Denmark
l‘age Schouboe Copenhagen, Denmark
Alois Zettler, Munich, Germany
Osvald Jensen Copenhagen, Denmark
Jorgen Schou, Copenhagen, Denmark
1’S Jensen Electric, Copenhagen, Den-
mark

Ampex American, 70 Granville St., Toronto,
ont. Representing:

Ampex Corp., 934 Charter St., Redwood
City, Cal.

Andrew Antenna Corp. Ltd., 606 Beech St.,
Whitby, Ont.

Atlas Radio Corp Ltd., 50 Wingold Ave.,
Toronto 10, Ont. Represemmg'

Advance Electric and Relay Co., 2435
N. Naomi St., Burbank, Cal.
Amperite Co., '561 Broadway, New York

12, N.Y.

Atlas Sound Corp., 1451 39th St., Brooklyn,
N.Y

Audxogersh Corp., 23 Park Pl.,, New York

N.Y.
Automatic Mfg. Corp., (K-Trans, K-Caps),
65 Gouverneur St., Newark, N.J.
B & K Mfg. Co., 3731 N. Southport Ave.,
Chicago 13, Il
The George W. Borg Corp., (Micropot
Microdial), 120 S. Main St., Janesville,

Wis.
Continental Connector Corp., Northern
Blvd. at 45th, Long Island City 1, N.Y.
Continental Electrlc Co. (Cetron), Geneva
1.

Harry Davies Molding Co. (Dakaware),
1428 N. Wells St., Chicago 10, Ill.

DeJur-Amsco Corp., Northern Blvd. at
45th, Long Island City 1, N.Y.

Drake Manufacturing Co., 1713
W. Hubbard St., Chicago 22, IlL

Edin Co. Inc., 207 Main St., Worcester 8,
Mass.

Elco Corp., “M" Street below Erie Ave.,
Phlladelphxa 24, Pa., US.A.

Electrical Industries Inc., 44 Summer St.,
Newark, N.J.

Electrolabs Reg'd., (Electrophone), 7385
St. Lawrence Blvd., Montreal 16, Que.

Electro Products Laboratories Inc., 4501
N. Ravenswood Ave., Chicago 40, Ill.

Flahan Co., 7517 Pelham Drive, Cleveland,
Ohio.

Gertsch Products Inc., P.O. Box 13856,
11846-48 Mississippi Ave., W. Los
Angeles 25, Cal.

Fred Goat Co. Inc., 314 Dean St., Brooklyn

17, N.Y.

Hewlet{-Packard Co., 395 Page Mill Rd,,
Palo Alto, Cal.

1. E. Manufacturing, 325 N. Hoyne Ave.,
Chicago 12, Il

Industrial Hardware Mfg. Co. Inc., 109
Prince St., New York 12, N.Y.

International Rectifier Corp., 1521 E.
Grand Ave., El Segundo, Cal.

Javex, P.O. Box 646, Redlands, Cal.

Jerrold Electronics Corp 26th and Dickin-
son St., Philadelphia 16, Pa.

Kay Lab. lnc P.O. Box 1578, 1090 Morena
Blvd., San Dlego 10, Cal.

Erik A. Lindgren & Assoc.. 4515 N.
Ravenswood Ave., Chicago 40, IlL

Linear Equipment Laboratories, Inc., 380
Oak St., Copiague, L.I.,, N.Y.

L.owell Manufacturing Lorp 3030 Laclede
Station Rd., St. Louis 17,

Micamold Electromc Corp., 1087 Flushing
Ave., Brooklyn 37, N.Y

J. W, ’Miller Co., 5917 S. Main st., Los
Angeles, Cal.

M. A. Miller Mfg. Co. (Carillon), 4th and
Church Sts., Libertyville, 11,

Najesco Inc., 1449 South 26*h St.,
Philadelphia 46, Pa.

Northern Products Co. (Autone), 2210 N,
Clark St., Chicago 14, IlL

Nucleonic Co. of Amerlca 136 DeGraw St.,
Brooklyn 31, N.Y.

Oak Manufacturing (,o 1260 Clybourn
Ave., Chicago 10, IlI

Orradlo Industries lnc T-120 Marvyn Rd.,
Opelika, Ala,

Oxford Electric Corp., 3911 S. Michigan
Ave., Chicago 15, Iil.

Partridge Transformers Ltd., Roebuck
Rd., Tolworth, Surrey, Endgland

Penn Boiler & Burner Mfg. Corp..
Lancaster, Pa.

‘The Pentron Corp., 777 S. Tripp Ave.,
Chicago 24, Ill.

Pilot Radio Corp., 37-06 - 36th St., Long
Island City, N.Y.

Precision Apparatus Co. Inc., 92-27 Horace
Harding Blvd., Elmhurst, Ll

Pyramid Instrument Corp (Amprobe),
630 Merrick Rd., Lynbrook, N.Y

Rek-0-Kut Co. Inc., 3801 Queens Blvd.,
Long Island City l N.Y

The Shavex Co., 3456 Glendale Blvd., Los
Angeles 39, Cal.

Sierra Electronic Corp., 1050 Brittan Ave.,

Herman H. Smith Inc., 2326 Nostrand Ave.,
Brooklyn 10, N.Y.

Staver Manufacturing Co. Inc., (Mini-
spring, Minishield), P.O. Box 431, 41-51
N. Saxon Ave., Bay Shore, Ll, N.Y.

Switcheraft Inc., 1328-30 N. Halsted St.,
Chicago 22, lll.

Taybern Equipment Co Inc., 5 University
Place, New York 3 Y.

Taylor Tubes Inc., 2312° Wabansia Ave.,
Chicago 47, IlL.

Telex Laboratories Inc., Telex Park, St.
Paul 1, Minn.

Tel-Instrument Co. Inc., 728 Garden St.,
Carlstadt, N.J.

lelr;ad&i(,o, 1068 Raymond Ave., St. Paul

lrxpleA Specialty Co., 2101-11 Walnut St.,
Chicago 12, Ill.

Vaco Products Co., 317 E. Ontario St.,
Chicago 11, Il

Thompson Products Inc., Electronics Div.,
2196 Clarkwood Rd., Cleveland 3, Ohio.

Walsco Electronics Corp., 3602 Crenshaw
Blvd., Los Angeles 16, Cal.

Ward Products Corp., 1148 Euclid Ave.,
Cleveland 15, Ohio.

Workshop Associates, Endicott St.,
Norwood, Mass.

Bohne Industrles Ltd., 1153 Queen St. W.,
Toronto.

Canadian Aviation Electronics Ltd., P.O.

gox 630, 6214 Cote de Liesse Rd., Montreal,
ve.

Canadian General Electric Co. Ltd., Elec-

tronics Equip. & Tube Dept., 830 Lans-
downe Ave., Toronto 4, Ont.

Canadian Marconi Co., 2442 Trenton Ave.,

Montreal 16, Que. Representing:

Gates Radio, Quincy, Ill.

Marconi Wireless, Chelmsford, Eng.
General Radio, Cambridge, Mass.
Atomic Instruments, Cambridge, Mass.
Tinsley Instruments, St. Jerome, Que.
Keithley Instruments, Cleveland, Ohio.

Data Processing Associates Ltd., 1

Wellington St., Ottawa, Ont.

Representing:

Electro Data Corp., Pasadena, Cal.

Mid-Century Instruments Corp., N.Y.

Dian Laboratories Inc., New York, N.Y.

Dynamics Research Associates, Ltd.,
Seattle, Wash,

Telecomputing Corp., N. Hollywood, Cal.

Tally Register Corp., Seattle, Wash.

Ahearn and Soper Ltd., Ottawa, Canada.

Representing:
Eitel-McCullough Inc., San Bruno, Cal.

Glendon Co. Ltd.,, 44 Wellington St. E.,

Toronto 1, Ont. Representing:

Neosid (Canada) Ltd., 10 Vansco Rd., ¢ 0
Hollywood P.O.. Etobicoke, Toronto 14,
Ont.

Neosid Ltd., Stonehills House. Howards-
gate, Welwyn Garden City, Herts., Eng.
The Constanta Co. of Canada Ltd., 280
Regina Ave., Verdun, Montreal, P.Q.
Electronic Controls Ltd.. 22 Front St. W.,

Toronto 1, Ont.

The Telegraph Condenser Co. Ltd., Ex-
port Div., North Acton, London W. 3.
England.

Electro Acoustic Industries Ltd., Stamford
Works, Broad Lane, Tottenham,
Lendon N. 15, England.

Cosmocord Ltd., 700 Great Cambridge Rd.,
Enfield, Middlesex, England.

Hardwick, Hindle, Inc., 40 Hermon St.,
Newark’ 5, N.J., A

Permonite Manufacturmg Co., 4554 North
Broadway, Chicago 40, Ill., U.S.A

Bodnar Industries Inc. o '19 Railroad Ave,,
New Rochelle, N.Y., A

Mullard Overseas Ltd Century House,
Shaftesbury Ave., London W.C. 2, Eng.

Reliance Electrical Wire Co. Ltd., Staffa

Rd., Leyton, London E.10, England.
Electronic Controls Ltd., 22 Front St. W,

Toronto 1, Ont. Representing:

Neosid (Canada) Ltd., 10 Vansco Rd.,
¢/0 Hollywood P>.0.. Etobicoke, Toronto
14, Ont.

The Constanta Co. of Canada Ltd., 280
Regina Ave., Verdun, Montreal, P.Q.
Herring & Co. Ltd., John, 3468 Dundas St.

W., Toronto 9, Ont. Representing:

Automatic Electric Manufacturing Co..
Mankato, Minn. J

Shallcross Mfg. Co., Collingdale, Pa.

Ripley Co. Inc., Middletown, Conn.

Stevens-Arnold Inc., 22 Elkins St.,

S. Boston, Mass.

Geo. Rattray & Co. lnc 116 Myrtle Ave.,
Richmond Hill,

Landis & Gyr, lnc 45 W. 45th St., New
York, N.

Natlonal Capacxtor Co., 585 Washington
St., Quincey 69, Mass.

M\;co\n ‘Co. Inc., 9 St. Francis St., Newark
, N.Y.

H-B Instrument Co., American & Bristol
Sts., Philadelphia, Pa.

Barber-Colman Co., Rockford, Ill.

Fortiphone Ltd., 247 Regent St., London
W.1., England.

Magnetics Inc., P.O. Box 230 E, Butler, Pa.

Measurement Engineering Ltd., Arnprior,

Ontario. Representing:

Baird Associates, 33 University Road,
Cambridge 38, Mass. ., U.S.A.

Bradley Laboratornes Inc., 168 Columbus
Ave., New Haven, Conn., U.S.A.

Browning Laboratories Inc., 750 Main St.,
Winchester, Mass., U.S.A

Calidyne Co., 120 Cross St Winchester,
Mass., U.S.A

Croydon Precisions Instrument Co., 116
Windmill Rd., Croydon, Surrey, Eng.

Electro-Measurement Corp., 4312 S.E.
Stark St., Portland 15, Oregon, U.S.A.

Ekco Electronics Ltd., Ekco Works,
Southend-on-Sea, Essex, England.

Decade Instrument Co., Box 153, Caldwell,
N.J., US.A.

Frequency Standards Ltd., P.O. Box 504,
Asbury Park, N.J., U.S.A

Instrument Electronics, 90 Main St., Port
Washington, N.Y., AL

Humidial Co., Colton, Cal U.S.A.

Hastings Instrument Co., Hampton Va.

Jan Hardware, 75 North, Brooklyn, N.Y.

Jackson Bros. Ltd., Kings Way, Waddon,
England.

Kay Electric Co., 14 Maple Ave., Pine
Brook, N.J., U.S.A.

Krohn-Hite Instrument Co., 580 Massa-
chusetts Ave., Cambridge 39, Mass.
The Narda Corp., 160 Herricks Rd.,

Mineola, N.Y.
Natlonal Research Corp., 160 Charlemont
Newton Highlands 61, Mass.

Nlagara Electrical Instr. Co, 559
Ellicott St., Buffalo 3, N.Y

Polarad Electronics Corp 43-20 34th St.,
Long Island City, N.Y.

Potter Instrument Co., 115 Cutter Mill Rd.,
Great Neck,

Reliance Ltd., Sutherland Rd., Higham
Hill, Walthamstow, London, England.

Sanders Associates, Nashua, N.H.

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

Servo Corp. of America, 20-20 Jericho
Turnpike, New Hyde Park, o

Servotrol Co., Framingham Centre, Mass.

Trad Electronics Corp., 1001 First Ave.,
Asbury Park, N.J.

Technology Instrument Corp., 531 Main
St., Acton, Mass.

Vacuum _ Electronic Eng. Co., 86 Denton
Ave., New Hyde Park, N.Y.

Roger White Electron Devices, 12 Island
Rd., Ramsey, N.J.

Precision Electronic Components Ltd., 50

Wingold Ave., Toronto 10, Ont.

Quality Hermetics Ltd., 45 Hollinger Rd.,

Toronto 16, Ont.

Radio Engineering Products Ltd., 1080

University St., Montreal, Que.

Rogers Majestic Electronics Ltd.,, 11-19

Brentcliffe Rd., Leaside, Toronto 17, Ont.

Standard Telephones & Cables Mfg. Co.

Canada Ltd.,, 9600 St. Lawrence Bivd,,

Montreal 12, Que. Representing:

Standard Telephones & Cables Ltd.,
Connaught House, 63 Aldwych, London
W.C. 2, England.

International Telephone and Telegraph
Corp., 67 Broad St., New York 4, N.Y.

Snelgrove Co. Ltd,, C. R.,, P.O, Box 10,

Station R., Toronto, Ont.

W. Garry Wright Electronics of Canada

Ltd., 628 Kent St., Whitby, Ont.
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PRODUCT

INFORMATION

Texas Instruments Marks
Full Year As Lone Silicon
Transistor Manufacturer, Ups
Line From 5 to 7 Types

Marking a full year as the exclusive
commercial producer of transistors
made from silicon, Texas Instruments
Incorporated has announced further
expansion of its line from five to seven
types of n-p-n grown junction silicon
transistors. During the year, TI has
voluntarily reduced prices twice —
once by 25 per cent — to encourage

the application of silicon transistors.

Texas Instruments silicon transis-
tors have found wide application in
airborne military and complex com-
mercial electronic equipment. Since
commercial introduction in May of
1954, steadily increasing production
has allowed TI to broaden its line
three times.

Many manufacturers — including
Texas Instruments, which is the lar-
gest producer of germanium radio fre-
quency units — make transistors from

SECTION

germapium, which operates satisfac-
torily io 65°C. (149°F.). Silicon tran-
sistors will operate satisfactorily to
150°C. (302 F.).

The new Types 951, 952, 953 are
medium power silicon transistors and
are improvements on the superseded
Type X-15. They can produce a power
gain of 30 db, supply up to 1 watt
of Class B power, and be operated up
to 150°C.

The other four silicon transistor
types 1903, 904, 904A, 905) in the
exclusive Texas Instruments line are
classified as small signal units. Three
current amplification ranges are avail-
able. The minimum alpha in each
range is 0.90, 0.95, and 0.975. One
type has a minimum alpha frequency
cut-off of 8 me.

Texas Instruments has been able to
repeatedly add new models and make
substantial price reductions as a re-
sult of improved manufacturing tech-
niques. Current production capacity
_ aided by a recently completed plant
expansion just for semi-conductors —
enables silicon transistors to be de-
livered in unlimited quantity.

For detailed information on the
three new type of silicon transistors,
write for the new Series 950 bulletin.
Series 900 bulletin on small signal
types also available.

Texas Instruments represented in
Canada by:

Computing Devices of Canada Limited,
P.O. Box 508, Ottawa 4, Ont.

Datatron Electronic Data
Processing Machine

Science, industry, and business are
faced with enormous and expensive
operations in the handling and pro-
cessing of data. DATATRON electronic
data processing machines are helping
to bring about revolutionary improve-
ments in such operations. On any type
of data processing problem, DATA-

FLFCTRONICS & COMMUNICATIONS, NOVEMRER - DECEMBER, 1955

TRON systems are fast, efficient, and
offer practical dollar savings.

Available through lease or purchase
at a fraction of the cost of the very
large-scale data processing systems,
DATATRON is within the reach of
virtually all business, research, and
engineering organization. Substantial
company-wide savings are made pos-
sible by the DATATRON computer in
such functions as statistical analysis,
maintenance of office systems, storage
of records, accounting operations, de-
sign, development and testing, and
manufacturing control. Reduced ope-
rating costs may be far more signifi-
cant than the initial low purchase
price of DATATRON machines.

DATATRON machines are designed
so that all components function at
levels far below their engineered spe-
cifications, thus assuring maximum
reliability of operation.

A two-week course in programming
and coding is scheduled regularly at

ElectroData’s computing center in
Pasadena, and training in maintenance
is available to customer personnel.
The DATATRON digital computer
system is manufactured by ELECTRO-
DATA Corporation, Pasadena, Cali-
fornia, an affiliate of Consolidated En-
gineering Corporation. All phases of
customer application and service, sales
and maintenance in Canada are
handled by:
Data Processing Associates Limited,
1313 Wellington Street, Ottawa, Ont.
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Telex TV Listener

A new listening device that attaches
to the audio system of television sets
and permits children to hear their
favorite programs without disturbing
others is being marketed by Telex,
Inc., St. Paul, Minn., manufacturers of
headsets and electronic components.

Known as the “TV Listener”, the
device consists of a control unit, with
volume controls and on-off switch, and
is connected to the TV set’s output
circuit by a 15-foot cord, two jacks
and a Telex Earset receiver which
plugs into the jacks.

Earset volume may be adjusted by
controls on the chairside. “Listener”
control on the unit does not affect
volume of TV speaker itself. Earset re-
ceiver is lightweight and slips over
one ear, leaving the other ear free for
conversation while producing full-
tones personal hearing, the manufac-
turer states, and the 4-foot Earset cord
allows for the usual shifting of posi-
tion while helping to confine the chil-
dren to one general area.

Another useful application for the
Listener is in institutions where in-
dividual listening controls are desir-
able. The manufacturer reports the
unit to be ideal for persons with hear-
ing loss.

As the unit does not alter the basic
operation of the TV set, it is simple
and safe to use. The case is 3" in
diameter, 1” thick and extremely light
in weight.

For additional information and
prices, write:

Dept. KP, Telex, Iinc., Telex Park, St.
Paul 1, Minnesota. Mention this pub-

lication.

Tally Register Digital
Point Plotter

Operating directly from electronic
digital computers, punch card ma-
chines, keyboards and punched tapes,
the TALLY REGISTER high speed
digital point plotter provides a con-
tinuous feed two direction grid print-
ing facility. Tpe 8113 — Model 3
Plotter features numeric abscissa
printing. This provides for numeric
printed identification of reference
points along the lower edge of the
plot. Characters may be printed at a

rate of ten per second and may be
programmed to print at any abscissa
point desired. Speed of 20 points per
second with four symbols and se-
quenced programming can be accom-
plished. The TALLY REGISTER
Plotter is manufactured by TALLY
REGISTER Corporation, Seattle, Wash-
ington. Full technical information may
be obtained from their Canadian rep-
resentatives:

Data Processing Associates Limited,
1313 Wellington Street, Ottawa, Ont.

Tension Gauge

These are precision measuring in-
struments for determining the tension
of any spring up to 500 grammes with
micrometer accuracy, and are the most
advanced gauges of their kind in the

world. This design eliminates approxi-
mation and the user pre-sets the gauge
to the required tension (in grammes)
by means of the knurled pre-setting
screw. The operating strip is then
applied to the tip of the spring un-
der test; deflection of the operating
strip to either side. simultaneously
with movement of the spring under
test, indicates that the spring tension
is equal to the gauge setting. The user

can concentrate attention simply on
the movement of the spring under test
without having to try to observe a
gauge scale at the same time.

Distributed in Ontario by Prince and
Roberts, 61 Charles St. W., Toronto.

10 Kw Television Transmitter

A new concept in T.V. Transmitters
is presented in the Standard Elec-
tronics 10 k.w. Transmitter featuring
lower initial cost — lower installation
cost, all units self-contained — lower
operation costs. Only 30 k.w. at 90

per cent power factor — black level
and lowest prices with longest life
amplifier tubes.

Address enquiries to:
Canadian Westinghouse Co. Ltd.,
Electronics Division, Hamilton, Ont.

The Editors of Electronics and Communications have endeavored to compile as complete

a directory of the Canadian electronics and communications industries as possible including

listings of Canadian manufacturers, sales representatives and the firms they represent.

Due to the extensive ramifications of these industries and the many categories of related

components and types of equipment which could be numbered in the thousands it has been

necessary to compile this addenda to the September - October 1955 Directory Issue of

Electronics and Communications.

Readers are requested to remove pages three to ten of this issue and insert them in the

September - October 1955 Directory Issue in order to bring the Directory Issue completely

up-to-date.
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» %7 DESIGNED AND BUILT
TO MEET CRITICAL
OPERATING CONDITIONS

Rigid inspection at every step maintains the
high quality engineered into Marconi tubes . . .
assures complete satisfaction under the most
critical operating conditions. Perfection in every
unit is the traditional Marconi standard that
means greater power, better tone and longer

life to please your every customer.

e##¢]  Marconi ©) RapbioTRONS

ELECTRONIC TUBE AND COMPONENTS DIVISION

canapiaN Marconi COMPANY
830 BAYVIEW AVENUE, TORONTO, ONTARIO

Branches: Vancouver  Winnipeg * Montreal ¢ Halifax ¢ St. John's, Nfid.

5547
ELECTRONICS & COMMUNICATIONS, NOVEMBER - DECEMBER, 1935 For further data on advertised products use page 99.
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AUTOMATIC ELECTRIC o LEADERS IN CARRIER COMMUNICATION ® a/gmé«/zz‘

LENKURT CARRIER TELEPHONE SYSTEMS

CARRIER SYSTEMS
MEET EVERY NEED

LENKURT CARRIER TELEGRAPH SYSTEMS

For open-wire lines

type 33A

type 45A

A low frequency, one-to-three channel,
stackable carrier system. Primarily for
short or medium haul circuits.

A miniaturized, 12-channel, high fre-
quency carrier. Economical enough for
short haul, efficient for long haul circuits.

type 22A

type 24C

An FM carrier telegraph system using
frequency shift keying. Minimizes ‘“cross-
fire”, noise and static.

An economical AM carrier using on-off
keying. Provides 18 high quality chan-
nels.

LENKURT TELEMETERING & REMOTE CONTROL SYSTEMS

Carrier signalling equipment for tele-
metering, dial signalling, remote control,
supervision or alarm functions.

Remote control, supervision and alarm
system for handling large numbers of
functions over very few signalling circuits.

Boosts signal-to-noise ratio as much as
22DB. Saves circuits otherwise unsuit-
able because of excessive line noise or
cross-talk.

Wide-band FM radio systems capable
of handling up to either 216 or 360
channels.

For Radio
type 440/444
type 33B/C Providing 1 to 24 channels for low YpP /
capacity radio systems,
type 45BX A miniaturized system providing up to t 51B
Yp 240 channels for transmission over ype
radio systems. Designed with a fre-
quency allocation plan permitting future
growth to 360 channels and beyond.
Interconnectable with other 45-class COMPA"DOR
systems.
type 50908B
For Cable
type 45BN A miniaturized 24-channel system for
P cable circuits. Interconnects with other RADIO SYSTEMS
systems of the 45-class.
type 72B/C
L-5554

Consult our nearest office

for full details :

For further data on advertised products use page 99.

AUTOMATICED ELECTRIC

(CANADA)

Distributor in Conada

LIMITED

AUTOMATIC ELECTRIC SALES (CANADA) LIMITED
Head Office: 185 Bartley Drive, Toronto 16
MONTREAL + OTTAWA + BROCKVILLE + HAMILTON * WINNIPEG * REGINA * EDMONTON * VANCOUVER
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CONSOR

Three New Double Beam
D. C. Oscilloscopes

With Outstanding

Performances

ODEL DE 103 Wide band D.C. 10 Mc/s

in each channel with identical amplifiers.

Versatile time base with calibrated sweep times
from 0.2 secand to 2.0 usecs per 10 cm.

MODEL DT 103 High Sensitivity of 250 uV/cm
pk-pk over frequency band D.C. 100 Kc/s, in
two channels. Wide range time base 20 secs-
200 usecs per 10 c¢cm calibrated sweep times.
Sweep expansion an either one or two beams.
Independent X shifts.

MODEL DS 103. A medium sensitivity version
giving 8 mV/em over D.C. 200 Kc¢/s with
similar time base facilities to the DT 103.

Cossor are the exclusive distributors
in Canada for Nagard.Ltd., who are
now producing this equipment in
quantity for: ALL Research estab-
lishments - - for Aircraft, Guided
Missiles, Hospitals, Universities,
Physicists, Biologists, Neurologists,
etc.

v

For further information write:—

COSSOR (CANADA) LIMITED

, w~ 30V Windsor St 758 Victorta Square 643A Yonge S¢t.
HALIFAX, N. S, MONTREAL, QUEBEC TORONTO, ONTARIO

ELECTRONICS & COMMUNICATIONS, NOVEMBER - DECEMBER, 1955 For further data on advertised products use page 99.
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TEAMING TOGETHER
THE SPECIALIZED SKILLS
OF PERSONNEL
WITH UNUSUALLY WIDE
EXPERIENCE

. demands of busme { o :
fo do eveb'hihs 085 : 5

DEVICES

OF CANADA LIMITED
OTTAWA, CANADA"

For further data on advertised products use page 99.
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NOISE GENERATOR VACUUM TO?E'JVOLTMETER BEAT FREQUENCY
TYPE DSG 1 TYPE RV 13 OSCILLATOR HO 12

AM STANDARD SIGNAL CAPACITANCE BRIDGE
GENERATOR TYPE MS 15 TYPE CMB 1

MULTIMETER TYPE MM 1

' : ... in any requirement for electronic instru-
i _ ' m ments is to Radiometer — a well-established
- name in Canada, backed by Canadian

service.

Before investing in any instrument, you

owe it to yourself to try Radiometer —
o000 quality instruments in every sense of the

word, at most attractive prices.

T e ) RADIOMETER

ELECTRONIC INSTRUMENTS

SOLD AND SERVICED
Cathode-Ray Oscilloscopes — FM and AM Standard- IN CANADA BY

Signal Generators — Grid Dip Oscillators — Audio
Oscillators — Frequency Response Recorders — Wave -

Analyzers — Distortion Meters — Vacuum Tube Volt- aCh -

meters — Impedance Bridges — Capacitance Bridges B S W

— Q Meters — Megohmmeters — Galvanometers. LIMITED

Write for catalogues and other literature. 1255 Brydges St. London, Ontario

For further data on advertised products use page 99.
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In Television, high
voltages put extra
strain on set
components. Tubes
must be able to take
it! That’s just one of
the reasons why
forward-looking
manufacturers use
7 Westinghouse as

original equipment.

Tonal quality is the
vital factor in
High Fidelity
Amplifiers. All units
must be perfectly
matched for max-
imum response.

Westinghouse
quality control
makes Westing-
house Electronic
Tubes top choice
for the finest Hi Fi

sets,

CANADIAN WESTINGHOUSE COMPANY LIMITED

' Just look around! You'll find that more and
more of Canada’s Radio and Television Manu-
facturers are using Westinghouse Electronic
Tubes in their sets. Westinghouse Electronic
Tubes are engineered and manufactured to the
rigid specifications that todav's Electronics
Industry demands . . .

job!

they're right for every

And in order to supply this increased demand
by Manufacturers and Service Men, Westing.
house Plant facilities are being expanded and
production schedules set at an all time high.
Specify Westinghouse Electronic Tubes when
you order from your jobber.

Enjoy Television’s Finest Hour.
"'STUDIO ONE" Monday Nights 10 P.M.

Electronic Tube Division .

For further data on advertised products use page 99.

HAMILTON, CANADA
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% Maj. Gen. Francis L. Ankenbrandt, Director of the
Joint Communications Electronics Committee of the U.S.
Joint Chiefs Of Staff, estimates that approximately 15
per cent of the entire defense department budget of 34
billion dollars for 1956 will be spent on electronic and
communications equipment.

£ E

5 1 A ]

ES
% The first meeting of the special RETMA Policy
Committee on the Royal Commission, recently formed
under the chairmanship of R. M. Brophy, was held
recently in Toronto. Carl A. Pollock, RETMA President
and a member of the committee, said that the committee
was established as a policy and steering group to direct
a Task Group of market research and other industry
specialists in compiling information to assist the recently-
appointed Royal Commission on Canada’s Economic
Prospects.

£ Ed &
% Total value of orders for electronic and communica-
tions equipment placed by the Departiment of Defense
Production in the period of September Ist, to September
30th, amounted to $1,413,592. This figure includes only
those contracts in excess of $10,000 and does not include
the value of contracts placed for classified equipment.

% The Radio - Electronic Television Manufacturers
Association of Canada reports that: “For the first time
since sales of television receivers started in Canada, in
1949, the monthly sales have exceeded 100,000 units.
During September 119,724 television sets were sold, a 45
per cent increase over September, 1954. Previous highest
monthly sales was in November, 1954 when 93,649 units
were sold. The September figures show a 68 per cent
increase over the 71,108 television sets sold in August
of this year.”

* Dr. W. R. G. Baker, General Electric Co., Vice-
President told the Boston, Mass., Conference on
Distribution that the rapid development and application
of electronics to the field of industrial communications
together with the use of closed circuit television and the
use of electronic computers is already having a pro-
nounced effect on marketing and distribution. Dr. Baker
told the gathering that two-way radio and other develop-
ments will help management '‘achieve new precision in
eliminating costly product development errors”.

£ st #

% Robot thinkers — devices to replace human brains
in industry — will not result in widespread unemploy-
ment as many have feared, a noted automation authority
has declared. Addressing dinner meeting of the Los
Angeles section of the Institute of Radio Engineers,
Dr. Dean E. Wooldridge, president of the Ramo-
Wooldridge Corporation, said: *“Ultimately, a major
portion of the processing data that now occupies the
routine attention of thousands of people will be accom-
plished automatically. A large fraction of the repetitive
activities of factory workers will be done by the use of
new automation techniques.” But the direct results of this
spreading industrial revolution, Dr. Wooldridge
predicted, will be a large increase in national productivity
and a better life for all. “*Hundreds of thousands of
people *will be employed by companies engaged in the
various branches of automation,” he said, “with annual
sales reckoned in billions of dollars.”” The electronics
expert said that automation will also result in the appear-
ance of new products, whose design and production will
be for the first time economical,

[
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% Admiral’s 5,000,000th television receiver will come
off the production line at the end of this month, accord-
ing to Vincent Barreca, president of Canadian Admiral
Corporation. Company plants in Canada and the U.S,,
Mr. Barreca estimates, have consumed over 10,000,000
miles of wire of all types in producing television sets.
For the operation of these five million receivers, more
than 100,000,000 picture and receiving tubes were
required. Admiral TV sets placed side by side would
reach from Halifax to Windsor — about 1,500 miles.

ES #

% The first section of the transatlantic cable is reported
to have been completed in the last week of September.
The Scotland-Newfoundland section of cable is scheduled
to te laid next summer with anticipated commencement
of service some time toward the end of 1956.

% It is expected that by the end of the summer of 1956
a VOR airway will be commissioned between Montreal
and Windsor. Equipment is on hand and is being installed
tetween Toronto and Windsor and consideration is
teing given to placing shortly a further large order for
equipment for most of the Prairie stations and those in
eastern Canada.

% It has been realized for some time that, with the
increasing speed of modern aircraft, coupled with the
increased volume, more precise control of their move-
ments must be exercised over greater distances. This
involves knowing more accurately the position of the
aircraft being controlled. To accomplish this, considera-

tion is being given to ordering surveillance radar
equipment for 15 of the major airports, including
Toronto, which will enable traffic controllers to see

aircraft as small as military jets at a distance of 90 miles
and at elevations up to 60,000 feet.

# ®

% A new type of hands-free telephone by which a
telephone user can carry on a conversation from as far
as 20 feet away from the instrument, or by which a large
group can participate in a telephone conference without
passing a bulky instrument from one to another, has been
announced by the Stromberg-Carlson Company, a division
of General Dynamics Corporation.

This new instrument, offering several advantages
over other types of hands-free, or loud-speaking tele-
phones, was introduced at the USITA convention last
month.

5 H ®

% Employment of “synthetic intelligences” in future
auntomation systems and the responsibility of university
training in meeting the challenge, was discussed recently
by Dr. Simon Ramo, executive vice-president of The
Ramo-Wooldridge Corporation, in a symposium at the
Statler Hotel honoring Dr. Gordon Sproul’s twenty-fifth
anniversary as president of the University of California.

“Anyone brave enough to challenge the idea that
in a few years the replacement of man’s brains will be
the top industry of the nation is in danger of having
his brains amongst the first to be replaced,” the scientist
said. “Because of major changes now being made in
electronics, this industry is riding high, if not at the
top, in influencing university training in the future and
it rapidly is becoming the greatest industry user of
university graduates.”
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FLEXIBLE WIRES,
CABLES AND CORDS

Annunciator

Aircraft Cable

Automobile Wire

Bell Cord

Car Wiring Cable

Fixture Wire

Flexible Cords

Locomotive Cables

Military Wire

Motor Lead Cable

Neon Sign Cable

Ol Burner Cable

Office Wire

Portable Cords—Type
SV, §), S, SJ0, SO

Portable Cables- Type
SW, SWO, G, SH

Radio Wire

Transformer Lead Cable

Welding Cable

BUILDING WIRES

AND CABLES
Flameseal- Type TW
Flexibte Armoured Cable

—Type AC & ACL
Philex Cable—-Type
NMD-1, NMD-3, NMD-10
Rubber & Braid—

Type R, RH, RW
Rubber Neoprene Cables
Service Entrance Cable—

Type SE
Service Cables

Philli

ELECTRICAL COMPANY LIMITED

WIRES & CABLES

THE CANADIAN AFFILIATE OF THE B. |.
Head Office — Brockville, Ont.
HAMILTON o
® VANCOUVER

e TORONTO o
EOMONTON

W

COMMUNICATION
WIRES & CABLES

Coaxial Cables
Fire Alarm Cables
Interphone Cables
Paper Telephone Cables
Police Signal Cables
Signal Cables
Telegraph Cables
Telephone Cables
Telephone Switchbcard
Cables
Telephone Wires
Telephone Cords
Terminating Cables

MAGNET WIRES
Enamel, Formel
Cotton, Stlk
Asbestos, Glass
Paper, Nylon
Round, Square,
Rectangular

CONTROL CABLES
Station Control

Traffic Control

Signal Cable

Railway Control

Elevator Control
Thermostat Control Cable

POWER CABLES
Armoured-—DSTA, SWA
Neoprene Jacket
Rubber Insulated

Paper Insulated

C. C. GROUP

WINNIPEG

Varnished Cambric
Insulated

Shipboard Cables

Parkway Cables

Submarine Cables

Mining Cables

Lead Sheathed Cables

RODS, BAR & LINE

CONDUCTORS

Bus Bar Copper

Electrolytic Copper Rods

Aluminum and ACSR

Brass & Bronze Wire

CCSR Conductor

Copper Wire & Czble

Copperweld Wire & Cable

Copperweld Copper
Conductors

Trolley Wire

Neoprene Line Wires

Weatherproof Wire &
Cable

ROCKBESTOS WIRES,
CABLES & CORDS

Boiler Room Wires

Fixture Wires—Type AF

Flexible Cords

Power Cables

Switchboard Wires

Range Wires

Stove Wires

Appliance Lead Wires

Rheostat Wire

Special High Temperature

Wire

Soil Heating Cable

5403B

PHILLIPS ELECTRICAL COMPANY LIMITED
Brockville, ont.

I have checked the wires and cables in which we are
interested. Please send me further information on
them.

NAME |

FIRM NAME

ADDRESS T ——

CITY or
TOWN ...

s
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! 5403B-E&C
[World Rag!io Histol



VOLUME 3, NUMBER 6 ¢ NOV.-DEC. 1955

21

ELECTRONICS &
COMMUNICATIONS

Automation - No Threat To Jobs...!

Automation is no threat to jobs, but, on the contrary, our American
economy “desperately needs automation to maintain our standard of living
with the onrush of our population increase.”

This conviction was expressed recently by Robert C. Tait, president of
Stromberg-Carlson Company, a division of General Dynamics Corporation,
in testifying before the Subcommittee on Economic Stabilization of the Joint
Congressional Committee on the Economic Report. Mr. Tait’s remarks, we
believe, are equally applicable to the Canadian economy.

Citing the telephone industry, as an example, Mr. Tait pointed out that
“the introduction of the dial telephone displaced large numbers of telephone
operators”. Yet, he continued, “despite the terrific pace with which telephone
companies have been modernizing their plants and installing dial phones and
automatic equipment, including now completely automatic toll ticketing
systems, there are more people employed by the telephone companies today
than ever before”.

Actually, Mr. Tait declared, automation “may be a lifesaver at this
particular time in our history when we are facing a more rapid relative
increase in total population over the mext decade than in the work force”.
That is, he explained, the big increase in population is taking place in the
very young, and in the over-65 groups, rather than in the work force age.

To produce the goods that will be required by this rapidly growing
population, one large industry has estimated that by 1964 it “will have to
produce twice the volume of goods produced last year, with only 11 per cent
more people on its payroll,” Mr. Tait related. Adjusted for a probable decrease
in working hours during this period, this means that ten years hence that
company’s employees must produce about twice as much for every hour of
work as they did last year, he pointed out.

“Automation in every conceivable direction, from blueprint to the
shipping dock, is the only answer to this situation,” Mr. Tait declared.

He also called attention of the Congressional Committee to the fact that
“qutomation is being directed largely toward manufacturing processes, and
manufacturing provides only about 30 per cent of total employment”. In view
of these facts, he continued, “even if we applied all that we know about
automatic controls, regardless of costs, only a small segment of the labor force
would be affected.

“Rather than mass unemployment as a result of automation,” Mr. Tait
declared, “we face a labor shortage over the next ten to twenty years.”

“What should be of greater concern than the impact of automation,” Mr.
Tait told the committee, is “the availability of human engineering talent.”

“We are really getting into a serious situation in this respect, for we are
graduating far fewer engineers than our industry needs now, let alone in the
future,” he declared. “Even if we persuaded twice as many qualified students
to take up engineering in the future as are now entering these fields, it would
take years before we could catch up with the shortage.”

EDITOR
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SOUND-LEVEL METERS ' STROBOSCOPES

VALVE VOLTMETERS

PULSE GENERATORS

.f
I 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 catalogue

" OSCILLATORS “Dawe Instruments in Industry”.

~J—
m DAWE INSTRUMENTS LIMITED

CANADIAN DIVISION—1654 Bank Street, Ottawa, Ontario

5501

For further data on acvertised products use page 99.



new, revolutionary development
in the handling and dispensing of FEDERAL magnet wire

(O
 PAYOFFEFPAR

Fabricators simply open this amazing new container and
thread the machine. The wire pays off like a fisherman’s
line from a spinning reel. There are no backlash, over-
run or inertia problems and—most impertant—no stops.

SavesTime—Saves Work—Saves Money.

One Payoffpak container holds 600 Ibs.
of magnet wire—replaces 8 reels.

Two standard-size Payoffpaks eliminate
down time and need for a wide range of
reel sizes.

Set up time on the winding machines |s
cut to the very minimum.

Interlocking tops and bottoms allow
storage in a minimum amount af space.

Made af tough, reinforced fibre—
standard-size container weighs only
22 Ibs.

Speed up your production with Payoffpack—improve
your product with Federal Magnet Wire!

R
S\

a boon to users of FEDERAL

magnet wire

) FEDERAL Wire and Cable company Limited

GUELPH, ONTARIO 5508
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Technical Director
I Broadcast Station CFAC

CALGARY, ALBERTA > y

AI Calyary, Alberta

AMPEX A,

. E. C. CONNOR
A LETTER FROM STATION CFAC, R ]
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THE AMPEX 600 WAS

DESIGNED BOTH FOR USE AND ABUSE

When the 600 was first developed, Ampex engi-
neers performed a test similar to CFAC’s acci-
dental drop-—not by accident, but quite inten-
tionally. Also, the Ampex 600 was given running

tests equivalent to an estimated 10 years of ser-
vice. These are reasons why the price you pay for
an Ampex buys both the finest performance
available and the most hours of service per dollar.

Q N “ For descriptive literature, write Dept. SS-2304
PEX SIGNATURE OF PERFECTION IN SOUND

70 Grenville Street « Toronto, Ontario

For further data on advertised products use page 99.
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The following correspondence has been received
in answer to a commentary made last month in The
Editor’s Space with regard to an address delivered by
His Eminence the Cardinal Archbishop of Montreal,
which dealt in some respects with automation and labor.
Since the commentary was based on press reports the
following broader concept of the Cardinal’s remarks
are published below.

® * *
Editor,
Electronics and Communications,
Toronto, Ontario.
Dear Sir:

In the recent directory issue in a coluinn titled
“The Editor’s Space” you dealt with a commentary by
Cardinal Leger on the subject of automation. Knowing
the Cardinal, I was quite sure the impression you gave
of his address was not correct. I therefore forwarded
this to His Eminence and enclosed is a reply from
Reverend Alex Carter which I ain sure you will agree,
after reading, puts an entirely different light on the
Cardinal’s address.

The point 1 feel we are dealing with here, is the
prevalence today of the press in quoting people out of
context m an effort to slant the public opinion along
the lines of the editor’s thinking. No doubt your own
acquaintance with the Cardinal’s remarks were limited
to those that you secured from one of the Montreal or
Toronto daily papers. While freedom of the press is
certainly a fundamental of a true democracy, there is
also a corresponding responsibility to publish the facts
in so far as that is possible.

Might I also take this occasion to compliment you
and the staff of Electronics and Communications for
pioneering a very good trade publication for the
electronics industry. Your recent trade directory is a
high point in your continued progress and improvement
in this particular publication.

Sincerely,
P. J. Heenan.
S * *
Electronics and Communications,

Dear Sir:

The attention of His Eminence the Cardinal Arch-
bishop of Montreal has been called to an article
written in your publication, under the title of “The
Editot’s Space’. It dealt largely with a commentary on
certain observations made by His Eminence in a sermon
delivered to the workers at St. Joseph’s Oratory on
Labor Day this year. The remarks in your article did
not show understanding of the sermon which Cardinal
Leger gave on that day. This is not too surprising when
you consider that they were based upon a few excerpts
taken completely out of context and, I may add, not
too exact in every instance. To clear up any misunder-
standing in this matter, I have undertaken on the
instructions of His Eminence to summarize the remarks
which he made on that occasion.

Adaas

(=

In his sermon of Labor Day His Eminence was
discussing the present condition of the worker. He
commented on the double revolution, technical and
philosophical, which the world has witnessed during
the last century. The Cardinal did not decry the technical
revolution as such. Indeed he mentioned a happy con-
sequence, namely, the increase of efficiency of human
work. The unhappy consequence of which he spoke was
in no way a lamenting of improved technical procedures.
He merely described the dangers inherent in our present
economy, due to the fact that the social change and social
thinking did not develop in equal proportion to the
technical. He gave as an instance the concept of the
absolute and unlimited right of private property and
showed the dangers of this concept when applied to a
small number who, due to their large productive holdings,
could influence and control the subsistence of a large
number of workers. In pointing out the possible injustice
which would result from the belief that a person has a
right to use, abuse or destroy his own property regardless
of the welfare of the workers, His Eminence was merely
applying a fundamental of Christian social teaching.

The second point made by ‘His Eminence was the
philosophical revolution. He spoke of the time when
men realized their own inherent weakness. They sought
to safeguard themselves by the forming of guilds which
guaranteed certain basic points of justice. This was in
contrast to economic liberalism which would sacrifice
man to the law of supply and demand and which at one
point risked to dehumanize him with assembly line
methods.

Now we come to the point which seems to have
caused all the furore. His Eminence, continuing his line
of thought as applied to both technical and philisophical
development, pointed out that with increased automation:
first, the power of production could be left in the
hands of a few; second, if humanity adheres to Marxist
ideology “‘the mass of people cut away from God will be
nothing more than a pile of flesh debased by pleasure and
degraded by surrounding weakness”. We would like to
point out that this latter part was applied to the results
of Marxist thinking and not to the fact of the forth-
coming automation. This is easily seen in the context by
His Eminence’s subsequent remarks. He refers to the
16-hour day as a nightmare of the past. He states it is
not the mission of the Church to interfere in the affairs
of the world with a view of changing the technical
structure of society. He pleads with employers for
human working conditions and home conditions for
the workers favorable to the development of man’s
dignity and the fulfillment of his divine vocation.
Finally he calls on both employers and workers to restore
man’s dignity, especially as increased leisure will play a
large role in this human development and human culture.
He comments that it would be a great pity to lose this
chance to increase personal dignity and to allow them-
selves, as a result of the Marxist philosophy to be
submerged in a collective mass.

(Turn to page 59)
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NEW VARIAN KLYSTRONS

ADD SEVEN LEAGUE BOOTS

to microwave transmission...

Mecet Varian's newest klystrons . . . a related group of 1 Kw and 10 Kw cw
amplifier tubes that extend microwave propagation far beyond conven-
tional line-of-sight limits. Designed to cxacting Varian quality and per-
formance standards, applications for these versctile klystrons include long
range communication and cw radar or illuminator service . . . available in
the following types and fiequency ranges:

VARIAN FREQUENCY VARIAN FREQUENCY
4 TUBE TYPE RANCE (MC) TUBE TYPE RANGE (MC)
: A 1700-1930 VA-802 (1 Kw) D 2450-2700
VA-800 g 1930-2160 3
: (10 Kw) VA-80Z (1 Kw) B 3700-4200
i 5 Sy VA-804 (1 Kw) 8 4400-5000
R A 17061930 = -
. /A- = K .
) ;I‘A’{Sv?)? 8 1930-2160 5 (1 Kw) B 5925-6425
— ¢ 2160-2400 VA-305 (1 Kw) D 6575-6875
VA-800
KLYSTRON Built for long, trouble-free service. ..
Varian 1 Kw amplifier klystrons offer many advantages for commercia!
transmitter operation. Rugged, integral-cavity design, air-cooled operation,
wide range tuners and conservatively rated, thoriated tungsten buttons
provide a life expectancy in cxcess of 10,000 Fours. One power supply
design can be used for the entire frequency range . . . no special r.f. equip-
ment is necded. Other outstanding features include:
* Low noise, negligible microphonics.
* High gaoin — over 50 db . .. no intermediote amplifiers required.
EXTEND YOUR MICROWAVE HORIZONS . . Writs foday ¢ S-ondard waveguide outou* — permits direct coupling.
for complet: spaciiications and technical information an the * High efficiency and simpl city of insto'lation.
new Varian 1 Kw and 10 Kw ampiifier klystions . . . data ¢n

the Varian ¥-42 and other kigh power klystrons is also avail-
able. Address our Applicaticns Enginzering Departm. nt or
centact your nearest Varion repre-entfative.

THE
MARK OF
LEADERSHIP

=\
<m\\\ VARIAN associates
":ln‘ﬁ T '

\:_4/// OF CANADA, LTD GEORGETOWN, ONTARIO

KLYSTRONS, TRAVELING WAVE TUBES BACKWARD WAVE OSCILLATORS, RF. SPECTRCMETERS, MAGNETS,
STALOS, UHF WATERLOADS, MICROWAVE SYSTEM COMPOMENTS, RiSEARCH AND DBEVELOPMENT SERVICES

For further data on advertised products use page 99.



now...capacitors for printed circuits -

designed and made in Canada
to meet Canadian requirements

H-5550
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Hunt plug-in PW Series Capacitors
are speeding production and cutting
assembly costs for major Canadian
TV and radio manufacturers. Their
outstanding success and rapid accep-
tance is due to their reliable high
quality, rugged, long-life construc-
tion. Hunt PW Series Capacitors are
enclosed in a rigid, high-strength tube
of molded bakelite and sealed with an
epoxy resin of great adhesive power
and noted ability to resist moisture.

The tinned copper leads, cut to the
customer’s specified length, are ex-
tended from the same end of the tube
and held in place to close tolerance to
assure ease of use in printed circuit
boards. Hunt plug-in PW Series
Capacitors meet and exceed Canadian
demands for automation programs
within the electronic industry.

Hunt PW Series Capacitors can be
made to your specifications.

HUNT CAPACITORS

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

For further data on advartised products vse page 99.



Microfusion

Process For Long-

Playing Records

By GARETH ROLLAND

A new and revolutionary method
for processing long-playing records
known as the “microfusion process”
has recently been announced by offi-
cials of Cook Laheratories Inc. Basic-
ally a new dea it is anticiputed
that the development will have a
startling and dramatic effect on the
ears and pocketbaoks of all hi-fi fans
and it has been termed by those con-
cerned with its development as the
greatest advance in records since fhe
LP ousted the 78 shellac.

The problem of noise confronts
both manufacturer and customer at
every turn. Vinyl seemed to be the
answer to a major part of this prob-
lem. In most plants additives are used
to make a quiet surfaced recording.
However the “soft” and pliable re-
cord that results just won’t stay quiet!
As the grooves are pliable the stylus
pushes them around or is in turn
pushed by them. Obviously the cor-
rect tracking of all the high frequen-
cies is impossible. The original lac-

@ Pouring the powder into the biscuit
form. Note the tube which sucks out
powder where the hole will be.

quer master is as quiet as the grave
but getting thousands of duplicates in
the hands of the music lovers is not an
easy matter. After all, the original
lacquer master doesn’t have to stand
repeated playings whereas the com-
mercial copy gets the full treatment,
sometimes played every day. Dust and
perspiration from eager hands also
take a heavy toll.

In the “Microfusion” process, re-
cords are manufactured from the
purest vinyl: No additives are used.
Pure powdered vinyl is the best record
material known. It behaves however
like a pie crust. The more you work
it the worse it gets. With vinyl, “the
first time you mold it, is the last good
time”. The current method entails
pre-heating the vinyl until it becomes
a gelatinous mass of solid plastic.
In this form it is fed to the press.
With “Microfusion” the pure vinyl
powder becomes the record in a single
step. There is no working. The resul-
tant record is a quiet and faithful
replica of the original lacquer. And
what’s more it stays that way.

No Bogies Employed

Until “Microfusion”, it would have
been extremely difficult to mold pure
unadulterated vinyl. Cost alone would
have rendered the project prohibitive.
“Microfusion” makes this possible and
the ensuing record has harder grooves
with much better and more complete
tracking of the highs. This means
brighter highs with less progressive
distortion of actual high frequency
content.

Ever buy your favorite soprano only
to find that she had the ‘“wavers”?
You darkly suspected turntable
trouble only to discover that you’d
bought a record with the “wow” built
in, This means a stretched “stamper”
distorted by steam, pressure and con-
tinued use!

“Microfusion” doesn’t employ either
of these “bogies”. Molding is gentle

(Turn to page 71)

Left: Pure vinyl *Biscuit” formed by gentle heating of the powder. Center: Biscuit in press with label applied. Right: Completed
record.



Automation From -
Printed Circuits To
Mechanized Assembly

By PAUL MAXIMOFF
Malco Tool And Mfg. Co.

Introduction of printed circuitry,
while a milestone in electronic pro-
gress, was not in itself the impetus
for the great strides that industry has
taken toward automation. However,
it was the development which opened
the door to new and faster techniques,
highly improved production methods
and the reduction of human error.

As always the case with progress
such as this, it created the need for
skilled operations and precision ma-
chinery.*

An entirely new form of electronic
circuitry, the printed circuit board
was readily adaptable to mass produc-
tion assembly and soldering tech-
niques. Developments in this respect
were rapid. Soldering operations and
devices quickly conformed and spe-
cial printed hardware to facilitate
terminal connections was introduced.

Among the first developments in
printed circuitry hardware was the
Malco miniature self-retaining tubular
pin terminal. This terminal is de-
signed so that two beads on the lower
part of the pin terminal depress and
snap out when inserted in the printed
circuit board, thus locking them in.
Not only does this eliminate roll-
over operations, but it permits inser-
tion of pigtails into the receiving holes
of the terminals at either the top or

bottom of the board. Flanging the bot-
tom hole of the terminals allows addi-
tional wrap-around connections.

Companion to these was the de-
velopment of a female contact which
fits to the top of the tubular pin for
quick connect and disconnect appli-
cations. Wire wrap terminals for use
with wire wrapping machines have
also been developed.

Obviously, manual insertion of these
terminals would be both tedious and
time consuming. However, by produc-
ing them in chain form and on reels
and by using automatic insertion
equipment the operation becomes fast,
accurate and completely automatic.

This was accomplished in the de-
velopment of the Malco Automatic
Pin and Contact Inserting Machine,
along with equally automatic crimp-
ing equipment and also staking equip-
ment for the wire wrap type terminals.

Perhaps the most important of
these is the inserting machine which
inserts up to 40 or more terminals
in three seconds, turning out 1200
complete printed circuit boards per
hour.

Tubular pin type terminals in con-
tinuous chain form are fed from two
reels, threaded through rollers, and
passed through a die where they are
automatically formed and severed

® Paul Maximoff, Malco Tool and Mfg.
Co., pointing to self-retaining terminals
used in assembly of printed TV circuit.

from the carrying strip when the
punches descend. They are then de-
posited into individual plastic tubes,
which in turn are directed into any
symmetrical or nom-symmetrical pat-
tern the printed circuit board may
eall for. The tubes and individual jig
bored bushing are enclosed in a plastic
and aluminum box which can be
quickly removed from the machine
and replaced with new box when the
circuit pattern is changed.

After the pins have fallen into their
respective bushings, a vibrator is
actuated, thus facilitating the nesting
of the pins into the board. This por-
tion of the cycle is reached when the
printed circuit board is raised by a
platen to register against the master
pattern box by pilets under the first
station head.

When the platen recedes to transfer
position, the strip with pins attached
is autamatically advanced for the re-
peat cycle.

(Turn to page 68)

@ Left: Front view of Malco automatic pin and contact inserting machine. Self-retaining terminals in chain form are fed from two
reels (not shown) through cut off and feeding mechanism and dropped through tubes into printed circuit board. Center: Rear

view of Malco automatic pin and contact inserting machine, showing cut off and

feeding mechanism. Right: Malco automatic pin and

contact inserting machine with second stage in foreground. In second stage, platen presses inserted terminals into board, engaging

self-retaining saap-in feature.
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Microwave Engineering

Applications of the F erromagnetic

Faraday Effect - --

By W. W. H. CLARKE, B.Sc., Ph.D., A.Inst. P., AM.LEE,, P.Eng.

Defense Research, Telecommunications Establishment, Electronics Laboratory.

As a direct result of the development of ferrites for high frequencies, special
ferromagnetic effects have become significant in microwave engineering. The
physical basis of these effects is presented qualitatively, with particular reference
to the rotation of plane of electromagnetic wave polarisation in the presence of
a longitudinal magnetic bias, which is the Faraday effect. The rotation is non-
reciprocal, and has formed the basis for design of novel microwave components
with properties of uni-directional or variable propagation depending on a fixed or
variable longitudinal magnetic field. Similar non-reciprocal properties may be
excited by transverse fields in components where the geometry is unsymmetrical.
Exploitation of the new microwave facility has been rapid, so that several commercial
designs are now readily available, while further development work is proceeding
in many places, employing the Faraday and related effects.

This article is intended to provide a fundamental qualitative picture of wave
propagation in magnetised ferrites from an engineering aspect, to show how the
Faraday effect can be employed in a variety of novel applications, and to explain.
the properties of typical components which have been developed by various workers.

YHE Faraday effect is the change of
polarisation of a plane electromag-
netic wave as it passes through a mag-
netised ferromagnetic medium. This
paper is concerned with the Faraday
effect at microwave frequencies, with
its explanation, and with its application
through the medium of high resistivity

FREQUENCY ——————————

VARIATION OF 4 = u'= ju® wiTw
FREQUENCY _  p'st AT RESONANCE

FIG )

ferrites, which provide reasonably low
attenuation of electromagnetic waves.
In simple terms, the bound electrons
in a ferrite precess about the magneti-
sation vector at a frequency propor-
tional to the magnetic field; hence the
“precessional vector” lies along the
magnetisation vector. A plane electro-
magnetic wave may be regarded as the
sum of two contra-rotating circularly
polarised components, whose propaga-
tion constants are differentially affected

by the precession. This difference is a
maximum when the precessional and
Poynting’s vectors are aligned. Owing
to the differential phase delays of the
circular components, their resultant is
a plane wave with polarisation changing
throughout its path in the medium.

A number of recent engineering de-
velopments have been concerned with
the Faraday effect at microwave fre-
quencies "'. This had been predicted
but was not realised until ferromagnetic
materials were developed " * with suffi-
ciently high resistivity to be trans-
parent to microwaves. High resistivity
reduces eddy current losses in the new
ferromagnetic materials, which are
known as ferrites, permitting micro-
waves to be passed through them with
small attenuation. The Faraday rotation
is then apparent and can be employed

in microwave engineering applications
8-10, 17-22,

It is apparent that many applications
of non-reciprocal transmissidn proper-
ties of ferrites ®*" caused in particular
by the Faraday effect, are being de-
veloped. Behind the Faraday effect and
its development for microwave appli-
cations there are also a number of
theoretical papers, concerning the Fara-
day effect itself ™ *** ferromagnetic
resonance " ¥ * which occurs when
the precession frequency becomes equal
to the microwave frequency, and gen-
eral propagation in gyromagnetic media
"% In most practicle cases, gyratory
transmission lines with longitudinal
magnetisation behave in a manner
which may be almost entirely ex-
plained by a simple non-reciprocal ro-

tation of the plane of polarisation. The
uses of the Faraday effect are more
developed than the uses of non-recipro-
cal behavior introduced by magnetic
fields perpendicular to the direction of
propagation.

Ferrite devices for microwave isola-
tion, duplexing, modulation and switch-
ing are becoming well known and this
paper discusses some examples of these,
and their behavior. Other possible ap-
plications of ferrites at microwaves are
mentioned.

The Faraday Effect

All electrons possess a gyroscopic mo-
ment, J, and a magnetic moment, M,
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POLARISED WAVES

FIG 2

which causes them to precess in a mag-
netic field. When in a normal orbital
position, these gyromagnetic properties
are almost cancelled by the nucleus and
other electrons, leaving only the usual
small para- or dia-magnetic behavior.



However, the outer electrons of cer-
tain atoms are, in a crystal lattice, held
at some distance from the nuclei by in-
teratomic forces and exhibit their full
gyromagnetic property. This is known
as ferromagnetism.

The precession frequency of an elec-
tron in a field H is given by:

explained with rigorous mathematics
for the case of an infinite plane wave in
material with assumed damping charac-
teristics typical of the shape of the
ferromagnetic resonance curve. Figure
2 shows the difference between polar-
ised waves at different frequencies with
constant magnetisation. Predictable ap-
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ROTATION OF PLANE POLARISED WAVE [N
GYROMAGNETIC MEDIUM
FIG. 3
M H plication of the Faraday effect is easier
f —_— ... at magnetic fields below resonance,
J 27 and from the engineering point of view

For a field of 3000 gauss this gives a
frequency of the order of 10,000 Mc/s.
Hence an incident wave of that fre-
quency will have a circular component
rotating with the same frequency and
sense as the precession, which is the
phenomenon of ferromagnetic reso-
nance.

Ferromagnetic resonance introduces
a dividing line in that the Faraday
effect has the opposite sense for fre-
quencies above the resonance to that
for frequencies below the resonance.
This is implied by the behavior of the
permeability near resonance shown in
Fig. 1 for a circularly polarized wave.
The complex permeability is p where:

o= pl — judt oo (2)

According to the classical interpre-
tation, the precession rate of the elec-
tron spins is an effective addition to, or
subtraction from, the frequency of the
incident wave, depending on the (circu-
lar) sense of the polarisation insofar
as the propagation constants are con-
cerned.

Hence, (with constant permittivity)
the velocities for the two polarisations
are proportional to the values of (n)—'2
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EQUIVALENCES OF PLANE AND CIRCULAR
POLARISED WAVES

FIG 4

at frequencies f 4+ Af and f — Af where
f is the actual microwave frequency
and Af is the precession rate. This
leads directly to the change of sense
of the Faraday effect at resonance.
Though not rigorous, these considera-
tions lead to an appreciation of phe-
nomena, which Polder and Hogan® have

requires lower driving currents for the
fields.

In most engineering applications it
is not desirable to operate too close to
resonance owing to the differential at-
tenuation of the two wave components,
to the general high loss region near
the maximum of p" and to the zero
difference of velocities occurring in the
resonance transition. Control of the
Faraday effect in this region necessi-
tates control of small changes in, or de-
viations of, a field which is large.

Simple Gyrator Operation

The foregoing description of funda-
mental processes implies that plane
polarised waves with any orientation of
polarisation are transmitted as well as
circularly polarised waves. Hence in
applications of ferrites circular guide
is commonly used, and selection of par-
ticular planes of polarisation is accom-
plished by junctions of circular guide
to rectangular guide of substantially
the same impedance. Simple gyrator
operation is now described in detail
with respect to circular guides, and the
ideas developed are then extended to
include plane polarisation filters (rec-
tangular guides) at input and output of
a gyratory circular guide.

With reference to Figure 3 a plane
polarised wave incident from the left
in the transmission line will cross the
boundary into the magnetised ferro-
magnetic material and will suffer a
small instantaneous rotation, and there
will be a reflected wave of rotated
polarisation. These rotations are usually
small and are due to the Kerr effect;
equal and opposite (Kerr) effects occur
on leaving the gyromagnetic medium.
Hence the net rotation of the trans-
mitted wave is only that due to the
Faraday effect. All the rotations de-
scribed can only occur when there
is magnetisation along the direction of
propagation, and they depend on the
existence of different propagation con-
stants for LH and RH circularly pola-
rised components, whose equivalence
to one plane polarised wave is indicated
in Figure 4(a).
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The difference in propagation con-
stants is manifest as two differences —
in phase constant and in attenuation
constant; the former producing Faraday
rotation, and the latter generally pro-
ducing a transmitted wave comprising
two unequal circular components (LH
and RH), equivalent to one elliptically
polarised wave. Figure 4(b) illustrates
the equivalence of two plane polarised
waves with polarisations at right angles
and also 90° out of phase, to one circu-
larly polarised wave. Thus the general
case of an elliptically polarised wave
transmitted resolves into two unequal
circular. components and thence into
four plane polarised components which
add vectorially in pairs. If A, and Ay
are the amplitudes of the LH and RH
circular components respectively, they
resolve into one plane component of
amplitude A:. 4 Ar polarised in the
direction in which the circular compo-
nents add and another of amplitude
A — Apr polarised (at 90°) in the
direction in which the circular compo-
nents subtract. These conditions are
illustrated in Figure 5. Unequal circu-
lar components cannot add to form a
plane polarised wave, but are repre-
sentable by two unequal plane waves
at right angles to one another. There-
fore, when the emergent wave is ellipti-
cally polarised and is fed to rectangular
waveguide, there is a further loss of
power, by reflection, and by the exci-
tation of evanescent modes in the rec-
tangular waveguide.

—

)
e

+ \
90° LAG
AD0ITION OF UNEQUAL CIRCULARLY POLARISED WAVES
L FIG 5

The useful gyrator is one in which
the attenuations of LH and RH circu-
larly polarised waves are both low.
Then a rectangular waveguide, accept-
ing only one component of plane polar-
ized wave, may be used beyond the
gyrator, with its “acceptance polarisa-
tion” at any orientation with respect to
the input polarisation. Where the angle
between the input and output polarisa-
tions is © as in Figure 6, M is the mag-
netisation (positive in the direction
which rotates towards the output pola-
risation), 1 is the length of the gyrator,
and K is a constant, then:

g = KMl — O .... (3)
where ¢4 is the angle which determines

the transmission. The energy trans-
mitted is given by:

WOut

in

This neglects multiple reflections on
the assumption that they are absorbed
for polarisations at 90° to the input
polarisation at the junction of input
guide and gyrator, and at 90° to the
output polarisation at the junction of
the output guide and gyrator.

{Turn to page 32)
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Without absorbers, the energies in
the successive reflected waves will be

Win (1 — cos® @) reflected from
second boundary.

Winsin“g, cos® g. reflected wave
transmitted across
first boundary.

assuming absorption of wave compon-
ents polarised at right angles to the
accepted polarisations, is achieved in

™
the case ® — ——, when the magneti-
™
sation is adjusted to make KM1 — ——
4

7/4

/
S
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l.\ r {

INPUT

I3
/| ™ ~—outPuT

(o) A (b)
SELECTION OF PLANE POLARISED WAVES AT CHOSEN
ORIENTATION
FIG. 6
T as well. It is possible to meet this con-
where g — KM1 — —— + 6 dition almost exactly using permanent
2 magnets outside the circular wave-

W using, sin® ¢. doubly reflected

wave

Wiusin®g; sin“g. cos’g, doubly reflected

wave trans-

mitted across

second boundary
etc.

Their relative phases will determine
how they add, and the impedance mis-
match reflections at the boundaries of
the gyrator will complicate the situa-
tion beyond the possibility of useful
analysis. With an absorber to remove
the component of the output wave pola-
rised at 90° to the output plane of
polarisation the situation is relatively
simple and relation (3) is obeyed.

With two absorbers at 90° to the in-
put and output polarisations the two
directions of through transmission give
energies transmitted:

Wi — » = W, cos’ (KM1 — ©) (5)

Wi — . = W, cos® (KM1 + ©) (6)

From this it is seen that the operation
is generally non-reciprocal, but the
special case (O = nx/2) gives reciprocal
operation when KML = © as far as
energy transmission is concerned. When
“n” is an even integer the operation is
entirely reciprocal for phase, which fact
is utilised in a ring duplexer incorpo-
rating a ferrite component in this con-
dition". In many applications it is unde-
sirable to dissipate energy in the gyra-
tor. The choice of ® = O in the
direction of main energy flow is then
imperative, and is achieved by adjust-
ment of magnetic field and length of
ferrite.

The applications fall into two classes,
the first of which involves only the
non-reciprocal behavior with © and M
fixed in value, while the second involves
the variation of M, the magnetisation.

Static Gyrators

4.1 The maximum difference be-
tween transmission in two directions,

guide section, and it is not necessary to
provide taper transitions from rec-
tangular to circular sections, when a
standing wave ratio of about 1.2 may be
tolerated. Figure 7 shows the salient
features of such an arrangement. This
type of gyrator has become a produc-
tion item already and is used in many
laboratories to isolate klystrons and
other microwave generators from load
changes. A typical example of one
manufacturer’s product has a forward
attenuation of 0.3 db, reverse attenua-
tion of 36 db, input v.s.w.r. — 1.10 out-
put vs.w.r. = 122 and the product
carries a specified maximum forward
attenuation of 0.5 db and minimum re-
verse attenuation of 25 db. The power

handling capacity is approximately 5
watts with less than 1 watt dissipation
permitted. Higher power units are also
becoming available .commercially.

T
42 The case ® — —— and ¢ (o)
2

is reciprocal with regard to power, but
there is a difference of = between the
phase shifts for the two directions of

™
Since KM1 = ——,
2

there are no multiple reflections (except
due to impedance mismatch), and the
conditions are very simple. Such a com-
ponent provides a low loss wave guide
device, non-reciprocal in phase, which,
when used in a circulator as indi-
cated in the schematic Figure 8, adds
the wave passed by the gyrator arm to
that passed by the other arm so that
input 1 feeds output 2, input 2 feeds
output 3, input 3 feeds output 4 and in-
put 4 feeds output 1. With power fed
to any one of the four feeds, there is
an output at one of the two feeds in
the other magic tee, and there is cancel-
lation at the other two points provided
the path lengths in the two arms of
the circulator are arranged correctly

transmission.

™
with a phase difference m — (m as-
2

sumes different integer values for the
two directions through the circulator).
A unit of this type may be used as a
duplexer; with transmitter feeding 1,
and the antenna fed from 2, the receiver
is connected to 3. In this application the
receiver isolation is limited by the in-
put v.s.w.r. which may be achieved for
the antenna. It is of course possible to
back up the isolation by waveguide
switches of the ferrite or conventional
type, open during the transmitter pulse.
The practical limit of a gyratory circu-
lator is in the neighborhood of 40 db
isolation of a narrow frequency band
(say 20 mc/s at 10,000 mc/s), and con-
siderably less isolation for larger band-
widths. By special adjustment of tun-
ing studs in a practical circulator at
one frequency, it is possible to achieve

about 55 db isolation in the laboratory.
(Turn to page 34)
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Now...record the whole performance...
without a break!

Got a favorite concert or opera program you’d like to preserve
on tape? Symphony or dramatic production? Now, record it all using
new ‘“Scotch” Brand Extra Play Magnetic Tape. With 5097, more tape
wound on each reel, Extra Play Tape gives you as much recording
time as 114 reels of standard tape, plus strength to spare. This means
annoying interruptions for reel change are sharply reduced to offer
more perfect recording results.

You’ll notice a crisper tone and higher fidelity, too—the result of

Electron Photo Microscope Shows the Difference!

“Scotch” Brand’s exclusive axide dispersion process. By packing At left, artist’s conception of magnified view of
minute, fine-grain oxide particles into a neater, thinner pattern, g'r‘(’h‘:::"“'l‘:g 0";2; C(ZZ:;"S ;:*XL uhS:‘d lé);ol:::?ﬁl
“Scotch” Brand has been ahle to produce a super-sensitive, high- Brand sy ne“gd,[:pm,of, method lays fine-grain
potency magnetic recording surface. Hear the difference vourself. 5:;;'3!32 'r';;)':d:’n“h:'l!z'rdpiﬂti": ;:nf»'::s 285:]{’;’}]
N (13 LT} ) i o C a H
Try new “Scotch”™ Brand Extra Play Tape on your own machine. oxide as conventioal tapes, yei is 50% thinner.
Na!s REG. TRADE MARK
BRAND
MINNESOTA MINING & MANUFACTURING OF CANADA LIMITED. - lONDON « CANADA
Sales Offices : Halifax @ Montreal » Toronto » Winnipeg © Calgary ® Vancauver @
Resident Sciesmen : Salnt John e Quebec City » Oawo a Homilton e North Bay. ¢ Sasketoon @ Regina @ Edmonton "
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MICROWAVE ENGINEERING

(Continued from page 32)
This is extremely critical and not signi-
ficant for engineering applications.
Figure 9 is a photograph of a circulator
employing a coil energised gyrator.

43 There are other possible, more
complicated devices which come in the
category of static gyrators, but mostly
they have significance in connection
with dynamic gyrators or other de-
vices, and they represent generalisa-
tions of the basic components already
described. For example it is possible in
an isolating gyrator

T

(®=— KMl — —)

4
to feed reflected energy into a side arm.
Then, if a gyratory switch is employed
beyond the isolator, reflections from the
switch appear in the side arm. The be-
havior is similar to that of the circu-
lator of Figure 9, but the design is more
compact.

Dynamic Gyrator Applications

5.1 In this context the word “dy-
namic” implies variation of the magne-
tisation of a ferrite unit, and more spe-
cifically, with regard to the Faraday
effect, variation of the magnetisation
in the direction of propagation. It is
evident that the incident microwaves
may be entirely transmitted through,
or partly reflected by and partly ab-
sorbed in a ferrite component, in the
general case of an angle © between
the input and output planes of polari-
sation. The magnetisation can have two
values which define these two condi-

tions. Practical applications of this
! []
f MaGic T
3 4
MAGIC T

NON-RECIPROCAL CIRCULATOR

L FIG 8

switching condition generally employ
O = 0° or ® = 90°, and are complicated
by the effects of hysteresis which make
it difficult to achieve the two values of
magnetisation repetitively with the re-
quired accuracy. Rapid change from
open to closed or closed to open de-
pends on the build-up time of the field
and is limited by the design of the
energising coil and the associated short
circuited turn effect™.

The hysteresis effect is illustrated in
Figure 10 which shows the transmitted
power as a function of coil current for
the case & — /2. The current should
be made to vary between the value
giving maximum attenuation and a less
critical value giving minimum attenu-
ation, in order to provide the greatest
switching depth. Hysteresis loops of at-
tenuation against magnetising field as
in Figure 11 may be followed. Figure
11(a) indicates the optimum, and
Figures 11 (b) and (c) indicate cycles
on either side of the optimum. These
cycles may be used for switching or
modulation provided the magnetising
field can be driven in the required
manner., The cycles indicated in Figure
11 (b) may be the basis for doubling
the frequency of the field applied to the
ferrite.

VARIABLE PHASE SHIFTER —

o\

"~ GYRATOR

FIG—9

FOUR PORT WAVE-GUIDE CIRCULATOR

5.2 The foregoing has indicated the
critical nature of the maximum attenu-
ation position which is one limitation in
applications to switching. The other
limitation is switching speed which re-
duces to a problem in inductance and
current pulse driving circuit design.
Figure 12 is a photograph of a gyrator
designed for switching square waves
at a pulse repetition frequency of 100
ke/s. With a power of 20 watts dissi-
pated in the driving circuit, the trans-
mitted waveform of Figure 13 has been
obtained by the author, using this
gyrator,

The reliable performance of these
components is properly defined without
any daily adjustments of bias or other
circuit controls, and it is possible to
obtain a reliable 1.0 db to 20 db switch-
ing function with rise times 0.7 us and
fall times 0.8 us for the above power
dissipation (20 watts). There are hyste-
resis heating of the ferrite and micro-
wave power dissipation, and there is a
secondary effect of resistive heating in
the coil windings. These are limiting
design factors. About 5 watts of micro-
wave power can be handled at 100
Kc/s switching rate by the gyrator in
Figure 12. Driving circuit dissipation
may be increased to reduce the switch-
ing time, without affecting the dissi-
pation in the gyrator except in the coil
windings, but increase of switching fre-
quency produces more hysteresis heat-
ing.

Incorrect adjustment of the standing
current bias in the gyrator coil results
in a decrease in depth of the square
wave or in a waveform with two spikes
of maximum attenuation at the bottom
of the square wave; these correspond
with cyclic operation, in accordance
with Figures 11 (b) and 11 (c) respec-
tively. The transmission part of the
square wave is not at all critical with
respect to bias.

5.3 For purposes of modulation, the
gyrator is in most respects excellent,
though it is not capable of producing
a pure modulation. It is inevitable that
the waveform imposed on the micro-
wave signal shall be distorted by the
gyrator in the manner indicated by the

graph of attenuation against magnetis-
ing field, Figure 10. The theoretical dis-
tortion is simply that of part of a cosine
curve, and in practice hysteresis adds to
this. The fast rise and fall times obtain-
able with square wave switching func-
tions indicate that gyrators may also
modulate at reiatively high frequencies.
Sine waves may be impressed at fre-
quencies up to 1 Mc/s for large modu-
lation percentages and at higher fre-
quencies with decreasing amplitude (or
increasing heai dissipation) owing to
increasing hysterisis losses and increas-
ing power drive requirements for the
same amplitude.

54 Modulation requires an ap-
proach to iinearity in the control
characteristic , which is not adequately
provided for large percentage modula-
tions, as may be seen from Figure 10.
Switching requires two stable states of
maximum and minimum attenuation
and it may he seen that the maximum
attenuation is critical. Thus the two
dynamic functions are subject to limi-
tations, but within their limitations they
represent a significant addition to
microwave techniques.

T
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Materials
The type of ferrite material involved
in applications at microwave frequen-
cies is the product of a highly special-
ised and highly developed technology™
116 1% Perramagnetic materials of spinel
structure. in which the cubic lattice is
(Turn to page 72)
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In this ultra-modern Trans Horizon laboratory are the scatter
propagation communication field’s most extensive

and complete facilities for research and development.

Cuts at right show Cedar Rapids-Lamar, Missouri terminals

of Collins 350-mile test circuit for long haul UHF
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Radio Aids To

Air Navigation

In Canada

In opening the new $600,000 terminal building at Saskatoon
Airport last September 29th, Transport Minister George C.
Marler said that it was one of the largest terminal buildings
to be constructed under the Department of Transport’s present
program of improving ground facilities at Canadian airpqrts
and that it was one of the large number now in the planning
or construction phase throughout the country.

In the matter of equipping Canadian airports with the
communication apparatus and aids to navigation the following
statement prepared for Electronics and Communications by .the
Deputy Minister’s office, Department of Transport, outlines
the Department’s plans for maintaining high efficiency at
Canadian airports through the use of modern eguipment.

1t is the practice of the Canadian
Government to install the latest de-
velopments in aids to air navigation
on the Canadian airways. In some in-
stances Canada has been-behind simi-
lar installations in the United States,
but this has worked to our advantage,
sinice we are able to profit by the ex-
perience obtained by the American
authorities, who are very generous
in keeping their Canadian counter-
parts advised.

Low frequency four course radio

ranges have now been operating in
Canada for some fifteen years. An
active program to replace these ranges
with VHF Omni Ranges was started
in 1954 and will be continued until all
Canadian airways are equipped with
these new facilities.

It is expected that by the end of the -

summer of 1855 a VOR airway will be
commissioned between Montreal and
Windsor. Equipment is on hand and is
being installed for the airway between
Toronto and Winnipeg. Consideration

i

is being given to placing shortly a fur-
ther large order for equipment for most
of the Prairie stations and those in
eastern Canada.

All the principal Canadian airports
are equipped with instrument landing
facilities. Several of them, as is the
case at Toronto, have two runways so
equipped. These aids have very ma-
terially increased the regularity and
safety of scheduled flights by the
Canadian airlines.

A complete modern G.C.A. installa-
tion is being installed at Gander air-
port this fall and, barring unforeseen
difficulties, should be in commission
some time next spring.

It has been realized for some time
that, with the increasing speed of
modern aircraft, coupled with the in-
creased volume, more precise control
of their movements must be exercised
over greater distances. This involves
knowing more accurately the position
of the aircraft being controlled. To
accomplish this consideration is being
given to ordering surveillance radar
equipment for fifteen of the major air-
ports, including Toronto, which will
enable traffic controllers to see aircraft
as small as military jets at a distance
of ninety miles and at elevations of up
to 60,000 ft.

Long distance aids to navigation,
mainly over the oceans, are provided
by Loran stations on the East and
West coasts.

The above paragraphs outline vari-
ous aids by which aircraft may fly
from point to point or land safely at
airports.

Communications between aircraft
and the ground also may be classified
as an aid to navigation. Canada has
also been keeping up-to-date in this
respect, as the use of high frequencies
for this purpose is gradually being re-
placed by VHF type of communica-
tion.

Since Malton Airport, serving To-
ronto, is one of the busiest in Canada,
it is fully equipped with up-to-date
aids and communication facilities. Re-
mote transmitting and receiving sta-
tions permit transmissions to take
place without interference to recep-
tion. The traffic control center is con-
nected with all airports in its control
area, and adjacent centers in Canada
and the U.S., by voice. Weather maps,
prepared in Montreal, are received in
the Met. office by facsimile for use
in forecasting weather conditions. An
efficient public address system is in
use. When a decision is made to use
any newly developed aid, Malton Air-
port is one of the first to receive an
installation.

® Nerve center of Department of Trans-
port’s Saskatoon Airport is the radio
control room, located in ample size
headquarters in the new terminal build-
ing. Shown left to right, are Sid Young,
O.I.C. of the station, formerly of Victoria,
B.C.; Elmer Walsh of Winnipeg and
Charles Fisher recently of Yellowknife;
and Walter Thiet, who hails from Millet,
Alberta.
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Guaranteed Magnetic Shields, for our shields
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circuit to mutually agreed upon shielding speci-
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Single-Chamber
Continuous Roll
Vacuum Metallizer

A faster technique for metallizing offers the electronics
industry faster production in metallizing condenser papers
for the manufacture of capacitors — metallizing printed
circuit boards and illuminizing television picture tubes.

ASTER metallic coating of plastic

film and sheeting, such as Mylar,
acetate, cellopane, and butyrate, as
well as of condenser paper, textile fab-
rics, and even thin sheet steel is
possible with a new type of vacuum
equipment for continuous roll metal-
lizing,

The new metallizing equipment rep-
resents a completely new approach

to the problem of continuous deposi-
tion of metal on a moving web of
material. Previously, continuous roll
metallizing of plastics, paper, or tex-
tiles has been done in a dual-chamber
set-up, with the base material being
out-gassed in one vacuum chamber
and then transferred to a second
chamber to receive the thin coating of
metal deposited by evaporation.

The new Stokes units have only a
single vacuum chamber and thus need
only a single vacuum pumping system.
This makes them more compact, taking
up much less floor space, and saves
considerably on capital investment.
And the new continuous metallizers
coat the base material faster than
previously available equipment.

The new continuous roll metallizing
units can coat material in widths of
6, 24, 36, 48, 54 or 60 inches, at speeds
up to 500 feet per minute. Rolls up to
24 inches in diameter can be accom-
modated in the units, and material
ranging in thickness from .0005 in. up
to .0020 in. can be successfully coated
on a continuous basis. (A 24-inch dia-
meter roll of thin gauge plastic film,
for example, might contains as much
as 40,000 feet of material, depending
on the size of the core of the roll.)

The Stokes metallizing units are de-
signed to deposit a brilliant, uniform
coating of metal over the entire width
of the material with no dark or
“burned” areas. They incorporate an
ingenious device for continuously sup-
plying the pure metal to be deposited.
An observation-port set into the cover
of the unit, plus a fluorescent light
source placed behind the coated film,
allows the operator to check the uni-
formity and quality of the coating con-
tinuously, during the deposition pro-
cess, and to adjust the speed of travel
of the material through the evapora-
tion chamber so as to obtain the de-
sired thickness of metal deposit. Air-
actuated poppet valves, push-button
controlled from the front panel, sim-
plify the operation of the units.

Recent Development

Vacuum metallizing, a fairly recent
arrival on the industrial scene, is now
a well-established procedure for low-
cost finishing of molded plastics, metal
die-castings and stampings, and paper.
Its widespread application for decora-
tive purposes led to the development
of continuous roll metallizing.

Metallized plastic film is already in
fairly wide use for the interior trim of
automobiles—door panels, scuff plates,
dashboards, and upholstery welting.
The number of these applications is
expected to increase steadily in the
next few years.

Vacuum metallized Mylar, for ex-
ample, can be bonded to rigid vinyl or
steel sheet, and then embossed or
stamped to provide a durable, brilliant
decorative effect. Such material is usu-
ally bonded to the base sheet metal-
lized side down (in), and the tough
Mylar film thus acts as a rugged, scuff-
proof protection for the shiny coating.

(Turn to page 71)

® The new Stokes single-chamber con-
tinuous roll metallizers can coat plastic
film and other base materials in widths
from six inches (model shown here) up to
60 inches at speeds up to S00 feet per
minute, Other uses for the process in-
clude continuous roll metallizing of con-
denser paper for the production of
capacitors, production of printed circuit
boards and the illuminizing of television
picture tubes.
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NEW TELEPHONE CONVENIENCE

SO SIMPLE TO USE!

To make a call, press “ON'" button (1),
dial number withaut raising the handset. Press “OFF"
buttan (2) to “hang up". To receive a call, press “ON"
button and talk. Signal light {3} glows as o reminder
to press "OFF" button when conversation is over.
Volume is controlled by turning knob (4).

The Automatic Electric Type 88 Loud Speaking Telephone
opens a new era in telephone convenience! The built-in
microphone (5) picks up the normal voice, while the

other party is heard, clearly and naturally, through

the separate speaker (6). Others may join in the
conversation by gathering around the desk! For privacy,
raise the handset and talk in the usual way; to use the
loud speaker again merely replace the handset.

All components including the type 88 Loud-
Speaking Telephane (with built-in microphone,
"ON" and "OFF" buttons, volume control knob
and signal light) and desk top speaker, control
unit with plug in omplifier, terminal block and
necessary connecting cords are supplied as a
complete “package".

A regular telephone, a loud-speaking telephone and a
conference telephone are combined in one instrument.
Busy executives, bankers, editors, accountants and
other business and professional people enthusiastically
welcome this “hand-free” convenience. Available with
or without dial for use on any telephone line.

Installation is simply a matter of mounting the
amplifier unit, connecting to 115 volts, 60 cycles
power supply, connecting the telephone line to
the terminal block, and connecting the cords.

5560

AUTOMATIC&D ELECTRIC

(CANADA) LIMITED
Distributor in Conodo
AUTOMATIC ELECTRIC SALES (CANADA) LIMITED
Head Office: 185 Bortley Drive, Toronto 16
TAONTREAL + OTTAWA » BROCKVILE + HAMILTON ¢ WINNIPEG * REGINA + EDMONTON * VANCOUVER

Circular 1857

gives full details
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Television
And

Dentistry

AKING a noteworthy advance in

the field of audio-visual instruc-
tion, a built-in industrial television
system has been incorporated in the
new dental school of the University of
Texas at Houston.

By means of this installation, fewer
instructors are required for a sub-
stantially larger number of students
than formerly.

There will be 50 unit labs, each
accommodating four students. Each lab
will have its own 17-inch television
monitor on which the students can
follow the instructor at close range.

When a student wishes to interro-
gate, he uses a microphone, instead
of raising his hand as has been tradi-
tional classroom practice. A cue lamp
indicates to the instructor that a
query has been made. All students
in the different labs hear the question
and answer clearly.

The instructor, also, can make use
of any teaching aids which regardless
of size are reproduced distinctly on
the screen.

@ This master console designed by Kay Lab is part of the audio-visual television system
installed recently in the University of Texas Dental Branch, Houston.

Assisting the instructer is an ope
rator im an adjacent room, who com
pletely controls the camera for posi-
tioning, image size, lens and focus
Instructers may originate lecture ma-
terial from a desk, or from any one
of the special purpose laboratories lo-
cated in the building.

The specially designed television
system is equipped with siide and mo-
tion picture projectors, by means of
which the control roem operator can

fade in any desired instructicn ma-
terial. Special x-ray viewing equip-
ment is included.

Program information originating in
the University’s nearby Cancer Re-
search Lab or at local TV broadcast
studios can also be displayed. In addi-
tion, conference rooms and lecture
halls are equipped with television out-
lets for remote viewing of operations
taking place in laboratories elsewhere
in the dental school building.

= '
// for complete \
7/

selection of Basic

TYPE 1020B
MEGOHMMETER

USES

A seli-contained and A.C.-
operated instrument for lab-
oratory or production testing
of leakage resistance of in-
sulation materials, condens-
ers. cables, motor; and
{ransformer windings.

Requirements for your Coil

Winding needs it's . ..

FEATURES

Resistance values indicated
directly on a four-inch meter
— protected against over-load.
Rapid and safe to use, test
voitage removed from terminals. and capacitive componert dis-
charged to ground in all positions of multiplier switch. Maximum
short circuit-current limited to 6 milliamperes for optimum safety
of operating personnel. Low resistance in series with component
under test provides very short charging time for even the very
largest capacitors. Calibration position provided to check accuracy
of 500 volts D.C. potential.

SPECIFICATIONS

Range: 1 megohm to 2,000,000 megohms in six overlapping ranges
selected by a multiplier switch.

Accuracy: Plus or minus 3% on resistance values up to 100.000
megohms: plus or minus 5% from 100,000 to 2,000,000 megohms.
Voltages on Unknown: The voltage applied to the unknowr termi-
nals is 500 volts D.C. and is independent (less than 1%) af ths value
of the unknown.

Power Supplg: 105-125 volts A.C. 50-60 cycles 30 watts.

Dimensions: 91/; x 10}/; x 8 inches.

SEND FOR COMPLETE TRANSFORMER & INSTRUMENT CATALOGS
FREED TRANSFORMER CO., INC.
1716 Weirfield Street, Brooklyn (Ridgewood) 27, N. Y.

write for complete
technical literature

COIL WINDING EQUIPMENT CO.

OYSTER BAY. NEW YORK
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Take the trouble out of winter

it JJ OO |G Wice" \venieres
solve your toughest

tfransportation
problems too!

You're always sure and safe with 4 wheel-drive

‘Jeep” vehicles are internationally recognized as the most depend-
able means of transportation taday! The ability of these modern
workhorses to go through snow. sand. mud, over icy roads. up

and down steep grades. across open country. make “Jeep™ t wheel-

drive vehicles Canada’s first choice for the really tough jobs!

TRACTION. Four wheel-drive  SNOW PLOWS. Angle. V or  TRUCK WRECKER. Gives sure  CAB. ldeal for winter working
service in any weather. comfort. WINCIL increases
uses of vehicle,

gets vou through snow. ice.  Blower tvpes.

mud.

Y
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53"“/'?“’?& By
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COMPRESSOR. I'ower take- WELDER. Service on the spot  DUMP-O-MATIC. Saves time, JEEP-A-TRENCH. Even tren-

offdriven.One-inanoperation.  in any weather, cuts costs. ches in frozen ground.

For the toughest “impossible’” jobs the world automatically thinks of ‘Jeep’

KAISER-WILLYS OF CANADA LTD.

WINDSOR . ONTARIO

KW-582

BS;—\—-— /a Ai\ .
ek S OS =~©3ﬁ Canada’s most useful vehicles

a D 5‘} P ﬁ\_ ‘ :
’ @@m@%\?l%@“*}f;
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Televised
Flighl

Information

FIHE first airline use of closed circuit

television is underway at the
Portland Airport, Portland, Oregon,
where United Air Lines is testing TV
as a fast, efficient way to disseminate
flight information.

The experimental telecasts originate
in United’s dispatch office — central
source of flight information — where
arrival and departure times are posted
on a large plexiglass panel. A TV
camera, focused on the panel, trans-
mits pictures via coaxial cable to four
receivers in the terminal building.
One receiver is in United’s telephone
sales office, another in the ramp chief’s
office, and two are in the lobby for
public viewing.

Flight information ordinarily is
reported to various departments by
telephone and telemeter. As compared
with this method, closed circuit TV
thus far has been found to have these
advantages:

(1) Faster reporting of arrival and
departure times to the public; (2)
simultaneous reporting to all depart-
ments; (3) elimination of exposure to
error through transcribing or trans-

first with hermetically

sealed receptacles

@ H. C. Warrington (left), superintendent of research and development for United

Air Lines, adjusts TV camera suspended from ceiling of flight dispatch office in

Portland, Ore., where company is making first airline use of dosed circuit television.

Camera is focused on Flight Information panel at which Tom Petty, lead load planner,

is posting schedule changes. The changes are seen on four TV receivers at strategic
locations in the terminal building.

mitting flight information; (4) elimi-
nation of duplicate effort, since agents
no longer have to pest changes on
Flight Information boards in the lobby
and telephone sales office.

The Portland installation is the
result of tests begun 18 months ago
by United and Kay-Lab Corporation
of San Diego, makers of industrial
electronic equipment. Portland was
chosen for a fuil-scale test because all

5504

CANNON
PLUGS

Type GS02
Hermetically
Sealed
Receptacie

.and Cannon K and KK

... and still the leader for
true hermetically sealed
plugs and receptacles. ..
pin or socket insert as-
semblies...in a variety of
“AN” (Air Force-Navy)

shell sizes. Square, circu-
lar, or hex flanges with
locknuts for panel mount-
ing. Many insert arrange-
ments available. Standard
shell finish now combines
copper flash, heavy cad-
mium plate and tin plate.
Steel shells and contacts.
Vitreous insulators fuse
contactsto the shell to pro-
vide perfect hermetic seal.

IN PIN AND SOCKET INSERT ASSEMBLIES

Write for Hermelicallv Sealedd Connector Bulletins.

CANNON ELECTRIC CANADA LIMITED

16D BARTLEY DRIVE,
TORONTO 16, ONT.

CANNON ELECTRIC

Your one dependable source for Radio

of United’s offices there, except a
downtown ticket office, are under one
roof.

United and Kay-Lab are exploring
inter-city use of closed circuit TV and
transmission to receivers at remote
locations. If the Portland tests prove
satisfactory on all counts, similar
installations may be made at major
stations on the airline’s 13,250-mile
system.

U

-‘ll ”]”‘

and Electronic parts and components.

Since 1915

ELECTRO SONIC

SUPPLY CO. LTD.
543 YONGE ST., TORONTO 5
WA. 3-2481
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BUDELMAN TELEPHONE CARRIER EQUIPMENT

The Only Low Cost Telephone Carrier Equipment

Immediately Available

® E & M Trunk signalling 2 frequency crystal
controlled

® Ringdown trunk signalling

® C. B. subscriber with bridged and divided
ringing

® Magneto subscriber carrier with revertive call
features

® Single party C. B. subscriber private line carrier

Pl.“S: A complete range of FM-VHF and
Microwave Radio Systems, available in a number
of versions to suit any requirement and easily
integrated with Budelman Telephone carrier
equipment.

We welcome inquiries which will
enable us to engineer custom-built
systems to your specifications.

Exclusive representatives in Canada

COMMUNICATIONS DiVISION

i
N
Q CANADA LIMITED

60 Front St. W., Toronto

193 E. Hastings St. 1191 University St.
VANCOUVER MONTREAL

3 Duke St.
HALIFAX

Plant: AJAX, Ontario

Typical subscriber carrier terminal showing
3 channels of bridged ringing carrier in
outdoor pole-mounting cabinet.

Type 16A — Central Office carrier, Selective
(Divided) ringing.

Type 16A Subscriber Carrier Terminal.

Selected (Divided) ringing.

d 8B
-C f;’ Che CF=

Type 16A Carrier E & M Auxiliary signalling
chassis.

Fngineers and consultants on mobile fixed to
mobile, point to poini, and multi-channel
radio communication systems; suppliers of
telephone apparatus of all kinds; manufac-
surer and supplier of scientifie instruments,
fndustréal and commercia' television cameras,
radios, high-fidelity reproducers and television
receivers.

ELECTRONICS & COMMUNICATIONS, NOVEMBER - DECEMBER, 1955
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Varian Associates Establish
First Canadian Klystron

Manufacturing Plant

Canada’s first klystron manufactur-
ing and research plant went into
operation October 21, with the dedi-
cation of the new Varian Associates
of Canada Ltd. facility in George-
town, Ontario. The opening cere-
monies were attended by representa-
tives of government and industry,
with the dedication address given by
Dr. Russell H. Varian.

Organized last October, the new
firm will be engaged in the manufac-
ture of Varian klystron tubes for both
Canadian and U.S. customers and will
also be available for the development
of advanced tube types and related
microwave devices. The Varian Kkly-
stron tube manufacturing and de-
velopment facility is the first of its
kind to be established in Canada and
marks an important step in the
growth of Canada’s vigorous elec-
tronic industry.

At a recent directors’ meeting, Mr.
C. W. Carnahan, Manager of the new
plant, was appointed Vice-President
and General Manager of the firm, Mr.
Carnahan was previously engaged in
engineering management work in the
Varian headquarters in California and
before that served five yecars as man-
ager of clectronics research at Sandia
Corporation, Albuquerque, New Mex-
ico. Mr. B. H. Breckenridge, Assis-
tant Treasurer, was appointed Busi-
ness Manager and Assistant Secretary.

gl

Mr. P. 1. Corbell is Sales Manager
and other key technical positions are
filled by personnel on loan from the
parent company until Canadian re-
placements are trained in the highly
specialized field of klystron develop-
ment and manufacture.

It is planned that management and
operating functions of Varian Asso-
ciates of Canada Ltd. will be assumed
by an all-Canadian staff after the com-
pletion of the necessary training
program.

Located on a ten-acre site at 45
River Drive in Georgetown, the new
10,000-square foot plant has provision
for expansion to several times this
area.

The new company is a subsidiary
of Varian Associates of Palo Alto.
California. Only seven years old, the
parent company is now one of the
world’s largest in its field, It was
founded by Russell and Sigurd Varian
who pioncered the klystron in 1938
at Stanford University.

Len Finkler Opens
Manufacturers’ Agency At
Port Credit

Mr. Len Finkler for some years past
associated with the Canadian Electri-
cal Supply Company and Electro Sonic
Supply has announced the opening of
his own manufacturers agency at
1505 Park Royale Blvd.. Port Credit,
Ontario.

Among the principals represented
by Mr. Finkler are the Precise De-
velopment Corp., of Oceanside, N.Y.,
the K. Miller Tool and Manufacturing
Company of Springfield, Mass., The
Gernshack Publishing Company, and
Pyramid Electric.

Mr. Finkler is associated in the new
enterprise with W. Cohen of 4890 Pla-
mondon Blvd.,, Montreal, who covers
the Quebec area for the Len Finkler
agency.

Prior to establishing his own busi-
ness Mr. Finkler was engaged in the
electrical and electronic sales busi-
ness for 10 years with the Canadian
Elcctrical Supply Company and Elec-
tro Sonic Supply the last five years of
which he was employed in the capacity
of sales manager.

® The two views of the Varian plant shown at
left are: Top, Test area. Center, foreground, is
a special microwave test set-up (X-band). Center,
background, with rack-mounted power supplies.
metering, etc.. is a production klystron test
position, Right, foreground, is a klystron life-test
rack. Environmental test equipment for shock
and vibration is not shown in the photo. It's
worth noting that Varian klystrons are given
approximately 15 different electrical tests before
judging them acceptable. Prior to shipment. about
half of these tests are repeated to ensure proper
tield performance. Bortom: Assembly benches. In
this area the many small parts are carefully
assembled by skilled operators.

Phillips Electric Sponsor
England Trip For

Canadian Engineers

Phillips Electric Company, Cana-
dian subsidiary of British Insulated
Callender Cables, have announced
plans to send several Canadian gradu-
ate engineers to England for em-
ployment in the shops and labora-
tories of B.L.C.C, for the period of
one year,

According to T. A, Lindsay, Presi-
dent of Phillips, the idea is to afford
Canadian engineers an opportunity to
gain first-hand experience in the
shops and laboratories of one of the
world’s largest and most diversified
manufacturers. Those eligible to
qualify for the scheme will be under
no obligation to work for either firm
following the year's work. In making
the announcement Lindsay said the
employces of other firms in Canada
who can secure leave of absence are
also eligible for the trip.

Successful  applicants  for  the
scheme will be paid $3,900 for the
year in addition to travelling ex-
penses to England and return, Un-
married applicants who qualify for
the scheme will be paid one-half this
amount in sterling while in England,
and the remaining paid in dollars on
their return to this country. Married
engineers will be paid their entire
salary while in England but will have
to defray travelling expenses for their
families.

C.G.E. Awarded Contract
For Charlottetown TV

Installation

Canadian General Electric Co. Ltd.
has announced the signing of a con-
tract with Island Broadcasting Com-
pany, headed by Mrs. Keith S. Rogers
and Mr. R. F. Large, Manager, for a
complete television transmitter and
studio installation at Charlottetown,
Prince Edward Island.

Planning a Spring 1956 “On Air”,
CFCY-TV has been allocated Channel
13. The combined transmitter-studio
operation is situated eight miles out-
side Charlottetown.

CFCY-TV, Charlottetown, is Cana-
dian General Electric's 57th broad-
casting station, and the equipment
supplied includes C.G.E's Ultra-
Power television antenna. Used on
Channels 7 through 13, the Ultra-
Power antenna represents a new de-
velopment in simplified design and
flexibility, allowing block building to
the maximum allocated power of 325
Kw E.R.P.



British Radio Shows In 1956

The 23rd annual (British) National
Radio Show will be held at Earls
Court. London. from Wednesday.
August 22, to Saturday. September 1,
1956, with a preview for overseas
visitors and other special guests on
Tuesday. August 21.

The exhibition, as previously, will
he primarily concerned with broad-
casting and all the equipment for it.
It will include demonstrations of the
latest  television techniques, {rom
every stage from camera to screen.
There will also be exhibits of com-
ponents and valves. electronic equip-
ment for industry, service equipment
and training methods.

Organizers are the Radio Industry
Council. 59 Russell Square, London.
wC. 1.

The 13th annual Radio Component
Show will be held at Grosvenor House,
Park Lane, London, W.1, from Tues-
day, April 10, to Thursday, April 12
An innovation will be a preview on
the afternoon of Monday, April 9, for
overseas visitors, the press and other
specially invited guests.

Exhibits by about 150 manufac-
turers—a record number—will cover
the whole range of components for
the radio, television, electronic and
gramophone industries and test
equipment.

Organizers are the Radio and Elec-
tronic Component Manufacturers Fed-
eration, 21 Tothill Street, London.
SW. 1, to whom application should be
made by intending visitors

Musimart Appointed

Canadian Agents

Musimart of Canada Limited, Mont.
real, have announced their recent
appointment as the Canadian agents
for Dynamu Magnetronics Corpora-
tion, a division of the Maico Company
of Minneapolis.

As agents for Dynamu Magnetronics
Corporation, Musimart will handle
Dynamu Heads, which have been
heralded as one of the most revolu-
tionary developments in the field of
tape recording and reproduction
technology.

STROMBERG-CARLSON PRODUCTS
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ITEM OF THE MONTH

frequency
tions

J. M. Bridgman, Managing
Director, PSC Applied Research
Limited

Announcement of the appointment
of J. M. (Monty) Bridgman to Man-
aging Director of PSC Applied Re-
search Limited has been made by
officials of the company. Mr. Brigman
joined PSC in 1947 to set up a Tech-
nical Division. Under his direction
these grew into two sclf-sustaining
companies, PSC  Applied Research
Limited (ARL) and Aeromagnetic
Surveys Limited. He became Man-
aging Director of ARL in 1951.

Mr. Bridgman previously was in
charge of electronic development for
the RCAF in Ottawa. He served with
the RCAF and RAF as a radar expert
from 1941 to 1947; in 1945 he was in
charge of airborne radar for the
Middle East Command of the RAF
with the rank of Squadron Leader.
After the war. at RCAF HQ in Ottawa,
he promoted the use of Shoran for
aerial survey.

Eitel-McCullough, Inc. To Add
17,000 Square Feet For

Super Klystron Production

A new 17,000 square foot building,
which will include facilities for the
production of super-klystron amplifier
tubes up to 20 feet long, will be added
to the main San Bruno, California,
plant of Eitel-McCullough Inc., manu-
facturer of Eimac electron-power
tubes. Present plans call for com-
pletion of the building in early spring.

The need for additional Kklystron
facilities arises from the demand for
Eimac high power klystrons in an
increasing number of electronic appli-
cations, including forward-scatter.

One section of the building will
include a two-ton crane to handle the
giant klystrons.

The new extension will bring the
total square feet at the main Eimac
plant in San Bruno to approximately
170,000 sq. ft. Eimac has office and re-
search facilities at two other San

Bruno locations and a major plant
in Salt Lake City, Utah.

Sylvania
Types 2N94
and 2N94A
are specially

designed N-P-N
junction transis-
tors for use in radio
applica-

SYLVANIA ELECTRIC PRODUCTS, FLECTRONICS DIVISION

TECHNICAL APPLIANCE CORP
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C.D.C. Appointed Agents

Computing Devices Of Canada Limi
ted have recently announced their
appointment as the Canadian repre-
sentatives for Byron Jackson Co., P.O.
Box 2017, Terminal Annex, Los An-
geles, California; the Donner Scientific
Company of 2801 Seventh Street, Berk-
ley 10. California and Lavoie Labora-
tories Inc., Morganville, N.Y.

Canadian Admiral’s
Vincent Barreca Elected
To Newly Created Post

Vincent Barreca, President of Cana-
dian Admiral Corporation, has been
elected to the newly-created post of
vice-president-operations of the par-
ent company, Admiral Corporation,
with headquarters in Chicago. John
B. Huarisa, Executive Vice-President,
also announced Barreca's election to
the Board of Directors, and said he
will retain his Canadian affiliation.

Barreca, 38, is a native of Chicago.
He joined Admiral in 1934 when the
company was founded, and worked in
all phases of production and purchas-
ing. In 1946 he was assigned to Can-
ada to establish Canadian Admiral
Corporation, the first firm to manu-
facture TV receivers in the Dominion.

The Canadian subsidiary manufac-
tures television and radio receivers in
a new 130,000 sq. ft. plant in Port
Credit, Ontario, a suburb of Toronto.
According to industry statistics, the
company’s receivers are in over one-
fourth of Canada’s TV homes.

Dominion Sound Equipments
Appoints R. T. Manuel

To Newfoundland Post

The appointment of R. T. Manuel
as sales and service representative
in St. John’s, Newfoundland, has been
announced by J. McEwan, Halifax dis-
trict manager for Dominion Sound
Equipments Limited.

For the time being Mr. Manuel will
make his headquarters in the North-
ern Electric office at 32 Adelaide
Street, St. John’s, Newfoundland.

(Turn to page 46)

in stock at

HACKBUSCH ELECTRONICS LTD.

call or write:

23 Primrose Avenue

TORONTO, ONTARIO

MELROSE 2453

TACO ANTENNAS

For further data on advertised products use page 99.
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NEWS

(Continued from page 45)

Electronic Engineers
Co-Operate For Public Good

The most farreaching example of
co-operation by many top-ranking pro-
fessional engineers for the benefit of
industry and the public was held in
Ottawa recently. The results of this
giant co-operative effort, which affects
the technical and economic utilization
of the radio air-waves, were examined
in detail at the 11th annual meeting
of the Canadian Radio Technical Plan-
ning Board.

Without parallel in the history of
engineering development in this coun-
try, many electronic specialists met at
this Board meeting, on an entirely
voluntary basis, to consider recom-
mendations made by engineers meet-
ing during the past year, at their own
expense, to make certain that the
radio air-waves, which are in the
public domain, will provide for the
rapidly increasing number of radio
and allied services. The results of
these deliberations will undoubtedly
reflect in clearer television reception
and better radio listening in the
homes of Canadians.

The Canadian Radio Technical
Planning Board was formed to make
recommendations to the Government
and to industry for the conservation
and efficient use of the radio spec-
trum, or the channels of communica-

.

| ™
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ELEVENTH ANNUAL MEETING OF CANADIAN RADIO
TECHNICAL PLANNNG BOARD

® Seated (clockwise around table): E. L. Palin, Canadian Education Association;
A. P. H. Barclay, chairman, Microwave Committee, CRTPB; C. M. Brant, Telecom-
munications Division, Department of Transport; F. G. Nixon, controller of telecom.
munications, Department of Transport; Stuart D. Brownlee, secretary-treasurer, CRTPB;
Ralph A. Hackbusch, president, CRTPB; C. W. Boadway, vice-president, CRTPB;
W. Ornstein, chairman, Fixed, Mobile, Land and Maritime Sub-Committee, CRTPB;
J. E. Hayes, Canadian Broadcasting Corporation; W. B. Smith, Telecommunications
Division, Department of Transport; G. B. Tebo, Hydro Electric Power Commission of
Ontario. Standing (from left): C. J. Acton, Telecommunications Division, Department
of Transport; F. A. Smith, Canadian Overseas Telecommunications Corporation; S.
Bonneville, Telephone Association of Canada; L. G. Buck, Telephone Association of
Canada; R. M. Brophy, Radio-Electronics-Television Manufacturers Association of
Canada; W. H. Holroyd, Canadian Electrical Association; J. C. R. Punchard.
Radio-Electronics-Television Manufacturers Association of Canada; A. Dion, Canadian
Motor Coach Association; R. C. Poulter, Director of Public Relations, CRTPB; C. J.
Pattenson, Institute of Radio Engineers; A. Reid, Association of Radio Relay League
(Canadian Section); F. H. R. Pounsett, chairman, Broadcast Committee, CRTPB.
At the 11th Annual Meeting, Ralph A. Hackbusch, RETMA of Canada Director of
Engineering, was elected president, C. W. Boadway was elected vice-president, and
Stuart D. Brownlee, general manager of RETMA of Canada, was elected
secretary-treasurer,

tion, by proper forward planning and of communication for the public ser-
improved design of equipment which vice.

will, in turn, provide more channels (Turn to page 48)
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* INDUSTRIAL

. ELECTRONIC
. HEADQUARTERS

money.

.Brumﬁeld.

Antenna & Accessory Guide.
FREE on request.

ONE SOURCE FOR ALL PURCHASES

No matter what your requirements in Elec-
tronic components, we can supply it. CESCO
provides one centralized source for all your
electronic purchases, saving you time and
Write for the latest catalogues!
. . Mallory, Ohmite, Amphenol, Potter & |

Do you have our latest catalogues?
for our 200-page 1955 Buying Guide. Also
ask for our 1955 Gift Catalogue and 1956 TV
All available

EVERYTHING IN ELECTRONICS

Wholesale Distributors

CANADIAN ELECTRICAL SUPPLY CO. Ltd.

| the greatest number of
IN-STOCK WIRE ITEMS for
- the ELECTRONICS INDUSTRY

NOW!

IN-STOCK ]
CANADA |}

§ ALPHA
ARACON

Write

29 Adelaide St. W,
Toronto 1, Ont.
Write for

FREE catalog

First in Quolity Wire for over 34 years

MONTREAL OTTAW. TORONTO EDMONTON \
275 Craig St. W, 836 Somerset St. W, 522 Yonge St, 9923 101A Ave, A l P "A WI R E
UN. 12411 8-5675 WA, 1.51 41224-41321 conpouno"

430 BROADWAY, NEW YORK 13, N. Y.
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THE LARGEST CANADIAN-OWNED ELECTRONICS COMPANRY
s > o-
\ > - ] -
NP 5 . - J
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’Bnizugizug Comodo's buhme
o. little closer
o little 6M’l’01\,

Wthougk eflociuonic rosconch.

Vision first lights the way. Then progress follows. Today intricate
electronic devices like the new OSCILLOSCOPE, recently developed
by CAE research experts, are “blazing the trail” into tomorrow's
““push-button” world.

Basic to all electronics, the CAE Oscilloscope shines deeper into the
secrets of the natural world than man has ever seen before. It “‘sees”
into the structure and action of the heart, permitting accurate diagnosis.
It “sees” into the heart of aeroplane engines, actually picturing the
efficiency of metals and parts. It “‘sees” into fog and darkness in the
form of radar.

Into business, industry, home and national defense shines this new
light, seeing and reporting data with such fantastic speed and accuracy
that revolutionary methods become possible.

With these new electronic tools and many more which will be dis-
covered in CAE'S research laboratories . . . Canada will develop a new
and powerful economy ... with greater productivity, higher quality,
less waste, greater national security . .. bringing a higher standard
of living for all.

Through research, design, development and
engineering, the skilled personnel of CAE are
proud of their electronic contributions that are
destined to play a major role in our country’s
most ambitious projects.

At CAE there are unlimited
opportunities for those who plan
their future in the exciting world
of electronics. CAE is an ultra-
modern and progressive company
CAE Research Technicion Sid that offers unexcelled working

Lashley observes the bef.avior of a conditions and unparalleled
A LEADER IN ELECTRONICS

CAE Du Mont television picture tube benefits.
T e CANADIAN AVIATION ELECTRONICS LTD.

with the aid of a CAE Oxscilloscope.
HOME AND INDUSTRY Montreal ¢ Ottawa * Toronto °* Winnipeg ¢ Vancouver
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{(Continued from page 46)

Collins Radio Company Takes
Over Communications

Accessories Co.

Collins Radio Company, Cedar
Rapids, lowa, a major developer and
manufacturer of communication and
navigation equipment, has acquired
one hundred per cent ownership of
Communication Accessories Company,
an electronics component manufac-
turer, through an exchange of stock.

Communication Accessories Com-
pany currently employs 400 in its
Hickman Mills, Missouri, operations.
It specializes in the design, develop-
ment and manufacture of toroids,
audio band-pass filters, pulse trans-
formers and magnetic amplifiers. Its
products are used extensively in com-
munication equipment and in guided
missiles.

Collins® officials state that the new
subsidiary will continue to operate
as an independent unit in the com-
ponents field with distribution
through its established representa-
tives. Edward J. King, Jr.,, founder and
president of Communication Acces-
sories Company, and other key per-
sonnel will continue with the organi-
zation.

Varian Associates Enter
High-Energy Radiation Business

Varian Associates has entered the
high-energy radiation business, ac-
cording to an announcement this week
by Dr. Russell H. Varian, President
of the Palo Alto electronics firm. The
company is planning construction of
its own linear electron accelerator,
under license recently obtained from
Stanford University, where such ac-
celerators were pioneered, and has
undertaken development of special
accelerator parts for the University
of Chicago. Other contracts in this
field are now bheing negotiated, Dr.
Varian said.

Sensitive Research Instrument

Moves To New Premises

Marvin 1. Steinberg has announced
the relocation of Sensitive Research
Instrument Corporation in their new
production and engineering labora-
tories at 510 Main Street, New
Rochelle, N.Y.

Sensitive Research Instrument Cor-
poration is represented in Canada by
Measurement Engineering Limited of
Arnprior, Ontario.

The new building is completely
vibration proof, dust free and air con-
ditioned and provides the company
with about three times the production
and engineering facilities previously
available.

KESTER
"RESIN (T—\ B3
“FIvE~N_ 1.

KESTER SOLDER COMPANY
OF CANADA, LTD.
Dept. U - Brantford, Canada

Absolutely non-corrosive and
non-conductive, KESTER
“RESIN-FIVE” CORE SOLDER
contains an activated type of
resin that gives you that fast,
positive action on all your
jobs . . . including the most
difficult.

STER

W. H. Heflin Elected To
Top Post By Lenkurt Electric

William H. Heflin has been elected
Vice-President and General Manager
of Lenkurt Electric Co. of Canada Ltd.
at Vancouver, British Columbia.

The company, an affiliate of Lenkurt
Electrie Co. in San Carlos, California,

produces carrier
telephone and
telegraph systems
and other elec-
tronic equipment
for use through-

v\" out Canada.
J Election of
.= Heflin to head

operations will
speed the Cana-
dian firm’s expan-
sion program,
according to L. G. Erickson, President.

Heflin has been with Lenkurt in
San Carlos the past seven years, dur-
ing which he has held various posi-
tions in sales, engineering and pro-
duction. He had been manager of
the Procurement Division since 1953,
and before that was factory manager
of the Special Equipment Division.

Division managers for Lenkurt of
Canada are J. S. Agnew, accounting;
C. W. Hunter, sales engineering; C.
E. Whaley, applications engineering;
M. O. Swailes, production, and H. R.
Herron, quality control.

W. H. HEFLIN

J. H. Cornell Elected
PSC Director

J. H. (Bert) Cornell, Commercial
Manager of The Photographic Survey
Corporation, of Toronto, has been
elected to the air survey organiza-
tion's board of directors, D. N. Ken-
dall, PSC President, announces.

Mr. Cornell joined PSC’s aircraft
operating company, Kenting Aviation,
as a navigator in 1946. In that year
he flew on PSC’s first South American
operation, an oil concession survey in
Venezuela. In 1950 he transferred
to PSC’s Sales Division as Western
Representative, with headquarters in
Calgary. He returned to Toronto in
1951 to become PSC’'s Sales Manager,
a post later designated as Commercial
Manager when Mr, Cornell took over
supervision of all the company’s client
relations.

Marsland Engineering
To Manufacture TV Tuners

For Canadian Market

Marsland Engineering Limited of
Kitchener, Ontario, and Sarkes
Tarzian Inc. of Bloomington, Indiana,
have announced an exclusive licensing
agreement between the two corpora-
tions for the manufacture of Sarkes
Tarzian television tuners in Canada.
The agreement became effective last
October last.

(Turn to page 50)
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EIMAC KLYSTRONS are used in Texas Towers
forward-scatter communications system

High power UHF/microwave forward-scatter trans-
mitters by National Company are an example of
reliable National equipment designed to meet the
most exacting requirements. From the first National
Company forward-scatter development link to the
advanced Texas Tower communication net, Eimac
klystrons have been used exclusively as high
power final amplifier tubes. Eimac amplifier klys-
trons provide the power necessary to make long
distance communication through forward-scatter

techniques practical at microwave frequencies.

® Second in a series of advertisements empha-
sizing the extensive application of Eimac

Iy |

amplifier klystrons and circuit components Ve e
by the Ieadmg manufacturers of forward- National Company two, ten and fifty kilowatt transmitters employ-
scatter UHF/microwave transmitters. ing Eimac klystrons and circuit components are among the pace-

selters in the revolutionary art of forward-scatter propagation.

Y EITEL-McCULLOUGH, INC.
-4m SAN BRUNO « CALIFORNIA

FORNFORWARD SS ML The World's Largest Manufacturer of Transmitting Tubes
Canadian Factory Representative:
AHEARN & SOPER, LTD., P.O. Box 715, Ottawa, Ontario - Phone: 3-4068
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NEWS

(Continued from page 48)

New President And Directors
Nomed By Canadian

Westinghouse

The Board of Directors of Canadian
Westinghouse Company Limited an-
nounce the election of George L. Wil-
cox, former Executive Vice-President
of the Westinghouse Electric Inter-
natioral Company, New York, as
President and Director of Canadian
Westinghouse.

G. L. WILCOX

The Board also announce the elec-

tion of twe new directors, W. E.
Phillips of Toronto, President of
Duplate Canada Ltd., and L. E.

Osborne, Vice-Chairman of Westing-
house Electric Corporation. The in-
tention of the company is to elect, in
addition to Mr. Phillips, other Cana-
dian directors to its Board so that not
only the independent shareholders
but also the Canadian economy will
be substantially represented.

Mr. Wilcox brings to his new posi-
tion a thorough background in indus-
trial management, combined with a
broad knowledge in all phases of the
electrical industry.

Mr. Phillips, in addition to serving
Duplate Canada Ltd. as President, is
Chairman of the Board of Canadian
Pittsburgh Industries Ltd. He is a
director of The Royal Bank of Canada,
Massey-Harris-Ferguson Ltd., the Bra-
zilian Traction, Light & Power Co.
Ltd., the St. Lawrence Corporation
Ltd. and several other Canadian com-
panies. He is Chairman of the Board
of Governors of the University of
Toronto. His home is in Toronto.

Mr. Osborne, Vice-Chairman of the
Board of Westinghouse Electric Cor-
poration, has been with that company
for 44 years.

Entron Incorporated Appoint

Eastern Canadian Representative

Entron Incorporated, Bladensburg,
Maryland, announces the recent ap-
pointment of Maurice Olfman, Mont-
real, as Entron factory representative
for Eastern Canada.

JFD Opens New Canadion Plant

The JFD Manufacturing Co., Inc.,
Brooklyn, N.Y., recently announced
the opening of a Canadian manufac-
turing and sales division. Called JFD
Canada, Ltd., it is located at 51
McCormack Street, Toronto 14,

Ontario; contains the latest, most
modern stamping and assembling
machinery.

In a statement, Mr. Julius Finkel,
JFD President and founder, said,
“Today’s rapidly-expanding television
markets demand that the antenna
manufacturer provide the fastest
possible service at the lowest possible
prices.” Mr. Finkel went on to say
that this expansion move will give
Canadian distributors and dealers on-
thespot service, faster delivery,
savings in shipping and duty charges.
and in product costs.

Perkin Appoints
Electromechanical Products

As Representative

The Electromechanical Products
Company, Warden Avenue, Agincourt,
Ontario, Canada, was recently ap-
pointed the exclusive manufacturer’s
representative in Canada for the
Perkin line of DC power supplies,
according to an announcement made
by Philip Diamond, President of
Perkin Engineering Corporation, 345
Kansas St., El Segundo, California.

{(Turn to page 52)

Klystrons —

DIES

AVRO Aircraft Ltd.
Canadian Pratt & Whitney Aircraft
Sperry Gyroscope of Canada

AND PROUD TO OFFER OUR UNIQUE SERVICE

to the Aviation Electronics Industry with parts made to the most exacting standards of precision,
accuracy and tolerance. We have complete facilities for manufacturing

— FIXTURES —

LAKESHORE

WE ARE PROUD TO ANNOUNCE

that the list of our Distinguished Clients now includes the internationally famous makers of

VARIAN ASSOCIATES OF CANADA LIMITED

GEORGETOWN, ONTARIO

who now join as our client, such recognized leaders in Aviation Electronics as —
The Federal Government

Canadian Arsenals Ltd.

Frigidaire Products of Canada Ltd.

“Be Precise — Go Precision” — Bring your problems to us.

LAKESHORE PRECISION GAIIGE WORKS LIMITED

100 NIAGARA AT TECUMSEH STREETS

TOOLS & GAUGES

TORONTO, ONTARIO

For further data on advertised products use page 99.
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time on our hands

Here's a handful of microtime. . . doled out in hundredths of a millimicro-
second. It’s our new HELIPEL* delay line.

It’s precise...wide-band . . . continuously variable. This is not an adwriter’s
pipedream...it’s an engineer’s, come true.

Which means that definitions are in order.

Precise =delay increments of only 2 x 10-" sec; resolution 0.019, and
better; linearity “better than + 19,". .. actually, so fine it can’t be measured.

Wide-band = transmission of pulse signals up to 20 mc with negligible
phase-distortion, overshoot, or distortion of waveshape.

Continuously variable =a distributed-constant, electromagnetic type. ..
dreamed up in 1946. . . developed in helical form since 1951, by Helipot
and DuMont.

The HELIDEL is already used successfully in eolor-Tv broadcasting and
ascilloscopes. . . and as a trimmer in transmission systems.

What can you dream up?

To help you dream,

a\ : there’s a 10-page technical
e I 0 paper on the HELIDEL,
o first in preeision potentiometers presented at the 1954

R WESCON. . .and a new data

Factory: No. 8 Six Points Road, Toronto 18, Ont. ] sheet, with complete specs.
Representative: R-O-R Associater, Ltd.
290 Lawrence Avenue West, Toronte 12, Ont.

For your copies, write
for Data File 1207.

444 *TRADEMARK

ELECTRONICS & COMMUNICATIONS, NOVEMBER - DECEMBER, 1935 For further data on advertised products use page 99.



52

NEWS

(Continued from page 50)
W. S. Kendall Announces

Collins Radio Appointments

W. L. “Murray” Binions has been
promoted to the position of Assistant
Director of Sales.
His broad experi-
ence and wide ac-
quaintanceship in
the Canadian
radio and elec-
tronics industry
over the past ten
years will be
most  effectively
utilized in this
= new capacity.
W. L. BINIONS J. H. McLeod,
who came to Collins from the Depart-
ment of Transport, will have the re-
sponsibility for setting up the Collins
Field Service Organization in Canada.
McLeod has just returned from Col-
lins, Dallas, where he had several
months’ indoctrination on the latest
equipments, including SSB transmit-
ters, weather radar, the Collins Inte-
grated Flight System, the Military
ARC-27 UHF transceivers, etc.

Phillip Wharton will head up the
Amateur and Industrial Component
Sales. Mr. Wharton has a wide back-
ground of experience in electronics
and has travelled extensively in this
field. Wherever he has been he has
set up and operated with enthusiasm.

His most recent experience has been
in that ham’s paradise, Ethiopia,
where his call letters were ET3S. His
responsibility in Ethiopia was as a
radio instructor for the United Na-
tions’ Technical Assistance Mission to
Ethiopia. It is interesting to note
that Phil Wharton was instrumental
in persuading the Ethiopian Govern-
ment to restore amateur radio again
after the war.

CAE Opens Maintenance
Laboratory At Dorval Airport

Canadian Aviation Electronics have
established a repair and maintenance
laboratory at the Timmins Business
Aviation Hangar at Dorval Airport in
Montreal.

This facility permits immediate and
complete adjustment, repair or over-
haul of any type of airborne elec-
tronic equipment. Should a visiting
aircraft develop trouble in its com-
munication, radio navigation or any
other electronic equipment on board,
it can be attended to without delay.

If new equipment is needed, it can
be installed and the necessary cable
harness and mounting brackets pro-
duced with the absolute minimum of
delay.

CAE’s Montreal plant is located six
minutes drive from the Timmins
Aviation Hangar, and the complete
facilities of this plant are always
available in support.

Douglas N. Kendall
Vice-President

Hunting Associates Limited

As Vice-President of Hunting Asso-
ciates Limited, of Toronto, Mr. Doug-
las N. Kendall is executive head of
all Hunting Group companies in Can-
ada. He is President of The Photo-
graphic Survey Corporation, PSC
Applied Research Limited, Field Avia-
tion Company Limited and Kenting
Aviation Limited and Vice-President
of Aeromagnetic Surveys Limited.

In 1946 Mr. Kendall came to Canada
to set up PSC, which has since grown
to be the largest civilian aerial survey
organization in the British Common-
wealth, and in conjunction with other
Hunting companies, the largest in the
world. PSC Applied Research and
Aeromagnetic Surveys, from being
technical divisions of PSC, have grown
to be separate companies with grow-
ing interests in the instrumentation
and geophisics fields, respectively.

Community Television For

Quebec Centers

New community television systems
under construction in Magog, Quebec;
Victoriaville, Quebec, and Shawini-
gan Falls, Quebec, are installing
equipment manufactured by Entron
Incorporated of Bladensburg, Mary-
land.

(Turn to page 64)

can be made to order.

50 WINGOLD

PRECISION ELECTRONIC COMPONENTS LTD.
Announce their NEW TYPE "VG”

VARIABLE COMPOSITION RESISTORS

for 3 Watt rating at room temperature and 2 Watt
75°C. ambient temperature.

This new Type “VG" has a resistance element which
is homogeneous, solid, and not only surface-coated.
has a very low noise level and is stable. The mechanical
construction is very sturdy and the corrosion resistance
is very high and will pass a 200 hour salt-spray test.
The change after a humidity-cycling test is less than 5%.

Fast delivery. Any special type, as for instance double or
triple Controls; sealed shafts; locking devices; as well as
tapers and resistance values from 100 ohms to 5 megohms,

PRECISION ELECTRONIC COMPONENTS LTD.

TORONTO, ONT.

RU. 1-6174

For further data on advertised products use page 99.



53

-hete is the easy, economical way to

Automatic Electric’s new type AT-2

TRANSISTORISED Voice Frequency Repeater

provides many striking advantages econcmically.

Its small size and small (one watt) power drain, large (up to 10 db)

gain and ease of installation, provides the answer to your transmission problems.

Saves space—Using transistors as small as a pencil
eraser, instead of bulky tubes, Type AT-2 measures only
514 ” high, 2" wide, and 715" long.

Saves maintenance— Transistors last many times longer
than vacuum tubes, and are almost free from aging and
dissipation. You can forget tube failures, forget {requent
checks of output levels.

Saves power— Type AT-2 is fuily self-contained: it needs
no power supply other than your exchange battery.
Draws only about 1/10th the power required for com-
parable vacuum tube units. (Special fins on transistors

eliminate need for cooling fans, regardless of number of

repeaters in installation.)

Write today for Circular 1844.
It gives full defails.

ELECTRONICS & COMMUNICATIONS, NOVEMBER - DECEMBER, 1955

AUTOMATIC & ELECTRIC

Offers simple installation—No electronic training neces-
sary to install the Type AT-2 Voice Frequency Repeater.
It can be removed at any time without interrupting
conversations. A specially-designed Installer’s Set is
available for quick matching of network to line.

Has many applications—Maximum gain is about 10 db
on non-loaded cable or open wire, and from 6 to 8 db on
loaded cable or wire. You can use Type AT-2 to raise
transmission to toll grade, or to permit use of smaller-
gauge cable on inter-office trunks, long subscriber lines,
foreign exchange lines, P-B-X tie trunks, tandem and
tributary trunks, centralized intercept and information
trunks, loaded and non-loaded cable, and other
applications,

555

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

MONTREAL + OTTAWA + BROCKVILLE * HAMILTON * WINNIPEG + REGINA + EDMONTON + VANCOUVER
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at work

Fashioning grids from wire that is not much thicker than
a spider’s silken thread is one of the many precision
operations necessary to produce the components for
RO GERS electronic tubes.

Designed and built by RO GERS engineers, these strong
yet wonderfully sensitive grid winding machines draw
out a pair of parallel wires called side rods, cut notches
in them, feed winding wire around the rods and into
the notches and then peen it fast in a solid mechanical
bond. For a tube the size of a 6CB6 the side rods are
less than 1/32” in diameter and are spaced about
5/32” apart.

High standards of engineering, rigid inspection and the
thorough testing of every completed tube ensure the
high quality and long-life performance of ROGERS
electronic tubes.

A section of the finished
grid as the inspector sees
it under a microscope.

This enlargement shows
the way in which the grid
wire is notched into the
side rods.

GERMANIUM DIODES - SPECIAL PURPOSE TUBES |
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Voltage Reference Tubes

Miniature and Sub-Miniature
Types 6259 —0G3 /5651

¢ Canadian design and manufacture
* Exceptionally high stability

AOG3/5651—Voltage refer-
ence tube of the cold cathode dis-
charge type; T5-1/2 bulb; minia-
ture button 7-pin base, having
exceptionally high stability over
a wide current range,
46259—Voltage reference tube
of the cold cathode discharge
type; T-3 bulb; body length 1% ”
max; button base, 0.016” tinned
flexible leads.

RATINGS 6259 0G3/5651

DC operating current Max. 80 mA  Max. 10 mA
DC operating current Min. 1.0 mA  Min.1 mA

OPERATING CHARACTERISTICS

Preferred DC operating current 4.5 mA 6 mA

A.C. resistance max. 400 ohms max. 400 ohms
A.C. resistance at 6 mA 300 ohms

DC starting voltage max. 125 volts max. 125 volts

DC operating voltage at 4.5 mA;
variation from tube to tube . 83-87 volts
DC operating voitage at 6 mA;

variation from tube to tube 83-87 volts
Temperature coefficient of

operating voltage -3mv/°C. -2.1 mvV/°C.
Leakage Eb =50V Rp = 3000 ohms max. 5 uA
Voltage jump max. 0.1 volts

Max. percentage variation of

operating voltage during life 0.5 per cent 0.5 per cent
Max. percentage variation of

operating voltage after first 300

hours of life 0.2 per cent 0.2 per cent
Max. short term variation of

operating voltage over a 100

hour peried after first 300 hours

of life 0.1 percent 0.1 per cent
Notes:
1. Equilibrium conditions are normally reached

after 3 minutes operation.

2. The tubes may be operated in any position.

ROCERS

ELECTRONIC TUBE & COMPONENT DIVISION
11-19 Brentcliffe Road, Leaside,Toronto17, Ontario
MONTREAL ¢« TORONTO ¢ WINNIPEG ¢ VANCOUVER
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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 99. Just mark the products you are interested in
on the coupon on Page 99 and the information will be in your hands within

a few days.

® [8-Ounce Torque Motor

Itemn 937

A new and powerful torque motor de
signed to drive hydraulic servovalves or
other mechanisms which demand fast re-
sponse and high output force proportional
to input current has recently been an.
nounced.

The torque motor is conservatively rated
at nine pounds of force for 40 ma differ-
ential current. It may be driven from two
miniature output tubes in push pull, or from
magnetic amplifiers, When magnetic ampli-
fiers drive the motor, low impedance, high
current coils are available which dissipate
the same power,

The stroke of the motor (+ .015 inch) is
proportional to input differential current.
The displacement sensitivity is 34 inch per
ampere, or 20 ma for full stroke.

This rugged little 18-ounce motor is as-
sembled with steel dowels and will with-
stand severe vibration without damage.
The armature is of balanced construction
so that large lateral accelerations have
virtually no effect on armature position.

The torque motor is designed to operate
from -—65° to $00°F.

® New Delay Line For Color
TV Item 938

An inexpensive, distributed-constant de-
lay line designed for use as a compensating
delay in the luminance channel of color
television receivers, has been announced.

The new Shallcross Type T 30036 Delay
Line has an unusually high impedance of
4300 ohms and uniform response to 4
megacycles. Phase characteristics also are
linear within 5 per cent to 4 mc. Total
delay of the T 30036 is 0.8 microseconds.
Rise time is only 0.1 microseconds.

$ T
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The unit is enclosed in an  aluminum
can only 134" square by 3'4” high, exclusive
of terminals, Modifications of the basic
clectrical and physical characteristics of
the T 30036 e¢an be made for quantity
users.

Full details on this, and other Shallcross
Delay Lines are available on request

® Self-Locking Micro Nuts

Item 939
A line of remarkably tiny Flexlo¢ micro
nuts miniature self-locking fasteners for

precision instrument and electronic fasten
ing applications have been introduced to
the market.

The new Flexlocs meet the increasing
demands of miniaturization for smaller and
smaller precision fasteners, range in size
from 0-80 up to 4-48.

The 0-80 micro nut, smallest in the line,
measures less than one-eighth inch across
its largest dimension,

It would take 261 of these miniature tast-
eners to fill a standard thimble.

‘Though much smaller than a standard
Flexloc of the same nominal diameter, each
micro nut provides all the mechanical ad-
vantages of its larger counterpart.

The Flexloc is a one-piece, all-metal fast-
ener that functions as a stop nut as well as
a locknut.

Its slotted, locking collar, whose seg-
ments are turned in slightly during manu-
facture, is expanded as the nut is tightened
down on a threaded member. Spring-like
pressure of the resilient, collar segments
holds the Flexloe securely in place
whether seated or not even under severe
vibration. The Flexloc locks anywhere on a
threaded member as soon as its locking
threads are fully engaged.

Flexloc design permits repeated re-use.
RBecause of all-metal, one-piece construction,
heat, moisture, dryness of oil does not im-
pair effectiveness.

Uniform locking torque permits more
aceurate  preloading of bolts, studs and
SCTEeWS.,

At present, SPS is making Flexloc micro
nuts in brass, either plain or cadmium-
plated, or aluminum. Size range includes
0-80, 1-64, 1-72, 2-56. 2-64, 3-48, 3-56, 4-40 and
4.48

® Sensitive Relay Catalog
ltem 940

A comprehensive catalog on high speed
and sensitive relays is available.

The 12-page catalog describes relays
especially designed for precision aircraft
electronic equipment conforming to highest
standards of inspection with excellent
military ratings in quality control.

Operational charts and instructions for
their use are included. The charts provide
a means of predicting the behavior of spe
cial values of coil resistance and other
operating characteristics, Dimensional and
wiring diagrams are also shown in the
relay catalog.

® Snap-Around Volt-Ammeters
Now Awvailable

ltem 941

With the addition of three high voltage
Amprobe Junior models there is now an
Amprobe model available for every job
and every budget. This complete line as-
sures the correct model being available for
all types of electrical servicing and instal-
lations.

The Amprobe Junior line of economy
models are designed to fill a specific job
at low cost. This tool now makes it pos-
sible for every man who formerly carried
an ordinary voltage tester to work with
greater accuracy and with the added con-
venience of a real snap-around ammeter.
Amprobe Juniors are available in 0-125 250
volt models in current ranges of either 0-
10, 0-25, 0-50 and 0-100 amperes ac and in
0-150 /600 volt models in current ranges of
either 0-25, 0-50 or 0-100 amperes ac.

The model 300 is the ideal Amprobe for
general all around work. It covers 6 am-
meter ranges up to 300 amperes ac and 3
volt meter ranges up to 600 volts. The
tapered probe jaws are perfect for hard-to-
get-at wires in crowded switch boxes.

‘The model 600, and 1200 are the same
multi-range type of unit as the Amprobe
300 but designed to handle extra heavy
Jloads up to 600 and 1200 amperes ac.

® High-Fidelity FM Tuner Kit

Item 942

The new Heathkit Model FM-3 features
tremendous circuit improvements and brand
new physical design. Sensitivity is better
than 10 uv for 20 db of quieting, and it em-
ploys a completely modern tube line-up for
high-gain and stable operation. Incorporates
its own power supply, and has provision for
low-level or high-level output at low im-
pedance.

The attractive Model FM-3 matches the
WA-P2 Preamplifier in color, styling, and
physical size.

Incorporates automatic gain control, a
highly stabilized oscillator, and illuminated
tuning dial. Educational treatment of con-
struction manual simplifies assembly for the

newcomer to electronices. IF and ratio trans-
formers are prealigned, and the front-end
tuning unit is pre-assembled and aligned.
Uses 6BQ7A as a cascode type RF stage,
6U8 oscillator-mixer, two 6G136's as IF ampli-
fiers, a 6ALS5 ratio detector, a 6C4 audio
amplifier, and 6X4 rectifier



® VU And DB Panel
Instruments

Item 943

These new, completely self-contained 1'.
precision panel instruments are ruggedized
and conform to MIL-M-10304 and MIL-M
3823 specifications. They are accepted and
used by the armed services, and in commer-
cial applications where audio level monitor-
ing is necessary.

Both the VU meter and DB meter are
available in either square or round hous-
ings. They arc designed to mcet the size
and weight reduction requirements in anr-
craft and electronic equipment which are
subject to shock vibration or temperature
extremes.

Positive watertight sealing is accom-
plished by an internal locknut between the
meter mounting flange and case barrel. Ter-
minal studs are sealed in a similar manner.

Various ranges, f(ront or rear panel
mounting, internal or external zero adjuster
and rear illumination are available in this
series.

RURAL
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® Germanium And Silicon

Lenses Item 944
Germanium and silicon lenses may now
be obtained for use in infrared optics. Be-
cause of the high refractive indices, single
elements have appreciably less aberration
than glass lenses of equal power. Germa-
nium is transparent beyond 1.8 microns
with a 50 per cent reflection loss when un-
coated. Silicon is transparent bevond 1.1
microns with a 45 per cent reflection loss
when uncoated. Silicon has a strong ab-
sorption band at 9 microns. These lenses
may be anti-reflection coated to provide
transmittance of over 90 per cent for the
spectral region of interest.

The sharp cut-off filter properties of these
materials together with their excellent
lens properties makes them of considerable
importance to the infrared designer.

The manufacturers will design and fabri
cate lenses and optical elements to custo-
mers’ performance specifications.

® Vulcanized Fiber Contaimers

For Electronic Components

Described In Bulletin

Item 945

Lightweight vulcanized fiber materials
handling containers that can be used to
speed the intra- and inter-plant transport of
delicate radio and electronic components
are described and illustrated in a recently
released catalog.

This 24-page, multi-color brochure covers
the company’s line of Kennett tote boxes.
trays and other materials handling recep-
tacles, which can be supplied with remov-
able compartments sized to fit all types of
electrical parts and assemblies.

These fiber containers, providing com-
plete protection for the most delicate com-
ponents, offer advantages of strength.
lightweight and durability. Nesting-stacking
types permit multiple stacking of full con-
tainers and compact nesting of empties.

Our Magneto Telephone
Equipment is designed and
built to operate at high effici-
ency in all climatic conditions
for long periods without
attention.

Maintenance is simple because
all parts are easily accessible.

Smart as well as rugged, the
telephones have polished black
moulded bakelite cases and
combination handsets, with
anti-side-tone circuits.

Cordless Switchboards, both C. B. and Magnete
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® Radio Field Strength Meter

Item 946

This extremely rugged equipment is de
signed to make field strength measurements
in the range of 19 to 125 megacycles and
will accurately measure field intensities
ranging from 2 microvolts to 2.5 million
microvolts per meter. Model 728 can be
used to measure the field intensities of both
AM and FM transmitting stations.

Provisions for linear or logarithmic output
indications for recording meter use are
included. Readings in decibels above 1
microvolt per meter are made by the simple
addition of three values. Measurement of
noise intensities can be made by means ol
accessory probes.

Model 728 consists of three separate units-
receiver, power supply and antenna, each
supplied in a separate case. The power sup-
ply operates from either wet or dry cells.
A self-contained charger is provided for
re-charging the wet cells. The antenna case
contains an adjustable tripod, an adjustable
dipole and other accessories. An antenna
“K™ constant chart (Bureau of Standards
Data) is furnished with each unit.

The equipment is designed to meet the
stringent requirements of military specifi-
cations for field use.

(Turn to page 58)

Magneto Wall Telephone

Magneto Switchboards, strongly constructed of seasoned hard-
woods, having attractive modern designed cabinets are also

available.

A full range of equipment is kept at our showrooms.

We invite

you to call or write for full details and technical data.

For further data on advertised products use page 99.
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NEW PRODUCTS

(Continued from page 57)

® Automatic Hysteresis

Loop Recorder

Item 947
An entirely new automatic hystereris
loop recorder is now being distributed
through the Commercial Products Division
of Canadian Marconi Company. Designed
to facilitate the testing of magnetic ma-
terials usually done by ballistic methods. It
records the hysteresis loop on a chart 30 x
20 cms. in a few minutes, the time being
controlled according to the material under
test. The sensitivity of the record is con-
trolled by the dial setting of the integrator
amplifier. This covers a range of from 6 x
10! to 8 x 10° line turns per em. on the
recording chart. In practice this means
that with a specimen of 1 sq. cm. section
with a winding of 100 turns, 1 mm, corres-

ponds to 60 lines (gauss).

The magnetizing current is automatically
controlled and can be set to any maximum
value up to 400 mA. This gives ample
magnetization for saturation on normal ring
samples without an undue number of
turns. The control of the exciting current is
such that it automatically reverscs at each

end of the loop, so that magnetization can
bz followed over any desired number of
cycles. In addition minor loops at any
point on the cycle can be plotted, by press-
ing a button which reverses the current.

Such alloys as H.C.R. can be plotted with-
out any particular difficulty as well as sili-
con iron. One feature is the ease with which
this flux measurement can be calibrated.
This is done by simply applying a known
c.m.f. for a definite length of time and
noting the reading. No mutual inductance
is involved. The reading is simply the integ-
ral of the fundamental equation

dg
e = — X 10—
dt
where N number of turns
and ) flux in lines per sq. cm.

® New 4-Channel Open-Wire

Carrier System
Item 948

Development of a new miniaturized 4-
channel carrier telephone system for open-
wire lines has been announced and is now
being placed in regular production at the
company’s plant in Vancouver, B.C.

A prototype was given extensive tests
under field operating conditions in the
southwest part of the United States this
summer.

The new system uses single-sideband sup-
pressed carrier operating in the frequency
range of 40 to 76 ke and co-ordinates with
Western Electric OB carrier. The 45CB is
designed to permit operation on the same
open-wire pair with 3-channel Lenkurt 33A
systems or other carrier systems using fre-
quencies below about 35ke.

Three of the common equipment units in
the 45CB have been transistorized. In addi-
tion to transistors, the new system has the
latest proven electrical and mechanical de-
sign techniques such as unitized plug-in
construction. All four channels are compan-
dored.

Type 45CB is the fourth system to be de-
veloped for the Lenkurt 45-class carrier
family. Other 45-class systems include a 12-
channel open-wire, 24-channel cable, and
240 channel radio carrier. These are de-
signed so that channel groups can be trans-
ferred between different systems at carrier
frequencies.

® Booklet On Magnetic
Tape Manufacture
Item 949

Owners and operators of tape recorders,
students, and others interested in magnetic
recording will find a great deal of useful
and interesting information about the manu-
facture and quality control of magnetic re-
cording tape in a new illustrated folder re-
cently published.

This new folder, “How Magnetic Tape is
Made”, completely describes and illustrates
in six photos every step in the manufacture
of magnetic recording tape, from start to
finich., The publishers of the booklet, are
the manufacturers of a line of well known
tapes, and they are offering copies of the
booklet free on request.

(Turn to page 60)

PRECISION MANUFACTURE TO EXACT SPECIFICATIONS

Canadian Plant Creates QUARTS CRYSTALS (Precision Lowdrift)

For Every Application

Exclusively Canadian and already famous! Snelgrove’s is the only Canadian-owned owner-operated
plant exclusively devoted to the manufacture of precision lowdrift quartz crystals. Here in this
plant, recognized experts concentrate all their skill upon the development of Snelgrove Quartz
Crystals of every type and frequency for a host of emergency and other applications . . . including
units prepared to commercial or military specifications.
Finished to exact specifications in this plant, Snelgrove specialized products are approved by the
D.N.D. Snelgrove satisfies with the exact service you specify.

C. R. SNELGROVE COMPANY LIMITED

New Address:

DON AVE., DON MILLS -

e

Mail Address: P.O. BOX 10, STATION R, TORONTO

For further data on advertised products use page 99.



EDITOR'S PAGE

(Continued from page 25)

This was the tenor of His Eminence’s remarks.
The few lines which seem to have aroused some criticism
was therefore isolated from the context of this message.
They were not even correctly translated. For instance,
His Eminence has been quoted as saying *“the diffusion
of a belief tending to substitute man for God by exalt-
ing his (man’s) bounty and glorifying his egotism”. This
is not what His Eminence said at all. He was merely
comparing the Christian concept of man weakened by
original sin and the doctrine which strives now to substi-
tute man for God by exalting man’s natural goodness
and making light of his tendency toward pride and ego-
tism. Quite a difference!

May I point out that these words are vastly different
from the ones which led you to apply His Eminence’s
statement to the starving millions in the world. 1 assure
you that the concern of His Eminence for all of humanity
is too well known to need any defense.

I think that anyone who reads the sermon of His
Eminence in its entire context would not interpret it as a
condemnation of technical progress. Far from be-
grudging the worker greater hours of leisure, he is only
concerned to see this leisure used for human and cultural
purposes. We might mention in passing that on this
point Robert M. Hutchins in a recent visit to our city
spoke on much the same terms. It would be a pity
then if the important and timely message which the
Cardinal delivered to the workers should be misunder-
stood and misinterpreted by criticisms based on a few
lines taken out of context, and some of them not even
true to the original.

Yours sincerely,
(Rev.) Alex Carter.

£ Ed *

A firm of television manufacturers have recently
released figures to show that they have consumed over
10,000,000 miles of wire of all types in the production
of their television receivers. At first glance this would
appear to be something of a record but compared to the
lineal measure of red tape imposed upon the public by
the Ontario Liquor Commission in the matter of filling
out forms as a prerequisite to the purchase of a few
ounces, it’s hardly enough to tie one’s sock up with.

* * *

Speaking of developments in the field of electronics
perhaps one of the more startling to be made known is
the music synthesizer, a device which can generate any
tone produced by any musical instrument or by the
human voice. According to claims that have been made
for the contrivance it can reproduce audible tones that
are beyond the range of the human voice or conventional
musical instruments. Long playing records consisting of
a medley of Stephen Foster tunes as played by a hillbilly
band, a selection written by Bach for clavicord, Arndt’s
Nola for piano and Irving Berlin’s Blue Skies has already
been produced with the music synthesizer. The startling
aspect of the records is the fact that neither an orchestra,
a hillbilly band nor a clavicord were required to produce
the selections. This cleverly accumulated mass of elec-
tronic hardware did it all by its own little roll of punched
tape.

Alfred Wallenstein, conductor and music director of
the Los Angeles Philharmonic Orchestra anticipates that
the music synthesizer will find many uses in the future
ranging in nature from that of a clinical tool for musical
therapy to its possible use in psychological warfare. If
we interpret the description of this machine correctly
it would appear capable of unerringly duplicating
anyone’s voice and speech characteristics which, in our
opinion, would make it a dangerous box of tricks to be
in the possession of unscrupulous hands.
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“CLIP-TYPE”
closed entry socket contact
now standard in

BENDIX
SCINFLEX

ELECTRICAL
CONNECTORS

Cannot be overstressed — eliminates
intermitient circuit preblems resulting

Jrom socket contact malfunction.

The heart of any electrical connector is the socket contact.
This is why the Bendix-Scinflex* socket contacts have
always been machined from bar stock. Stampings, with
their required thin sections, can be easily overstressed.

Even with the machined sockets, industry has been
plagued with overstressed spring leaves due prineipally
to the misuse aof test probes and lax tolerances on pin con-
tacts. Bendix engineers have now provided the only socket
contact on the market today which completely eliminates
all these problems.

The “Clip-Type” socket will not accept any oversize
probe or pin nor ean one be forced into it. Also, no amount
of wrenching or twisting of an aceeptable pin or probe can
possibly distort the spring clip. This new socket is new
standard in all Scinflex connectors including those using
solderless, high-temperature and thermocouple contacts.

Our sales department will be glad to Turnish eomplete

information on request. *TRADE-MARK
SCINTILLA DIVISION of ?IIJ )
SIDNEY, NEW YORK AVIARION conrolunon

Export Sales: Bendix International Division, 205 E. 42nd St,, New York 17, N, Y.
FACTORY BRANCH OFFICES: 117 E. Providencio Ave., Burbonk, Calif. ® Stephenson
Bidg., 6560 C-su Ava De'roi' 2, Muchlgon . 512 Wn' Ave Jenknnmwm Po. ® Brouwer
Bldg., 176 W. i 8401 Cedar Sprmgs Rd.,
Dallas 19, Tml . Amnlcan lldq ., 4 S. Main S'uo', Doy'on 2, Ohlo-* 1701 *K” Steeet,

N. W, Washington 6, D, C, » Boeing Field, Seattle 8 Washington.

ELECTRONICS & COMMUNICATIONS, NOVEMBER - DECEMBER, 1955
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NEW PRODUCTS

(Continved from page 58)
® Miniature Vacuum Fixed

Capacitors
Item 950

The smallest vacuum capacitors on the
market, measure only 153 inches in length
by 134 inches in diameter. They are avail-
able in capacities of 25. 40, 80, 120 and 150
mmfd at voltages of 71, 10, and 15 kv peak.
Their all-copper construction makes pos-
sible current ratings of 30 amperes rms
which can be doubled with the use of forced

¥

air cooling. Their small size, low inductance,
and negligible dissipation factor make them
extremely useful for operation at the higher
frequencies. Like all vacuum capacitors they
are not damaged by internal arcing due to
moderate over-voltages. For ease of mount-
ing 8-32 tapped holes are provided on both
ends.

Hi-Fi Replacement Stylii
Item 951
A fundamental change in the design of

G-E high fidelity replacement stylii has been
announced.

The new design stylii will be marketed
under the name “Clip-In Tip™ and will per-
mit changing individual stylii tips by a
simple “slide-in” method. In the new stylii
models. the positioning knob, shaft and
styvlus holder have been made a permanent
part of the variable reluctance cartridge.
Only the diamond or sapphire tip and its
baton need be replaced.

The present G-E stylus. requiring re-
placement of the entire assembly, has been
completely abandoned. All future produc-
tion will have the “Clip-In" feature. The
change in design does not atfect the perfor-
mance characteristics of the stylus or cart-
ridge.

The new stylii will permit users of the
G-E single stylus cartridge to adapt their
equipment to the three popular record
speeds without changing the cartridge. With
the dual cartridge, the user is now offered
complete freedom in selecting and main-
taining the combination of stylii best suited
to his record collection,

It is further noted that the new stylii
design offers a solution to the problem of
dual stylii service which, with current
models, involves the loss of both tips for the
time it takes to service one. Using the
*Clip-In Tip™ models, the old stylii tips can
quickly be removed while the companion is
left in use

Six "Clip-In Tip™ stylii are available.

® Microwave Frequency
Standard For Accurate
Measurements In 2400 To
40,000 mc Range
Item 952

A new Microwave Frequency Standard
for the accurate (.001 per cent) measure-
ment of frequency from 2400 to 40,000 mc
has heen announced, It consists of a tem-

perature stabilized crystal oscillator fol-
lowed by a multiplier-amplifier chain, with
outputs at 100,500, and 1500 mec.

The Standard is supplied complete with
sweep circuits for use with reflex klystron
local oscillators to obtain beats with har-
monics of the Standard output.

Complete waveguide set-ups are supplied
for the frequency ranges specified by the
customer. These set-ups include a har-
monic mixer for multiplying the Standard
signal and mixing with the kylstron output.
frequency meter. directional coupler, two
variable pads. termination, detector, and co-
axial adapter when required. The har-
monic mixer is the only mixer specifically
designed for mulitiplying a standard crys-
tal controlled signal for frequency measure-
ment. The waveguide components are all
available individually if the customer wishes
to make use of equipment now in his pos-
session.

Besides the basic package and the wave-
guide components, the customer will re-
quire a video amplifier, a shortwave re-
ceiver, and an oscilloscope.

The purpose of the improved design is to
incorporate advances in the present state
of the art not available in present equip-
ment,

® Precise Rotary Accelerator

Item 953

A new. compact acceleration testing ma-
chine that tests and calibrates small assem-
blies while at the same time subjecting
them to multiples of the acceleration of
gravity has recently been developed. The
accelerator, Model CK9X, is capable of
sutbjecting objects as large as a 5" cube
weighing a maximum of three pounds
to accelerations up to 250 G's. The ro-
tating table is tapped with groups of holes
to permit mounting, testing and calibrat-
ing four objects simultaneously. The
electronic controller furnishes a speed
range up to 1000 rpm with very precise
speed control, Eight instrument slip rings

UWrcte for

ILLUSTRATED BROCHURE
ON THIS TRULY

HI-FIDELITY
AMPLIFIER

HAMMOND MFG. CO.

GUELPH

Designed and developed by

THE WELLINGTON SEVEN

S
\\\\\\\\\\\\\‘\\

\\\\\\\

e A

The Wellington Seven is a truly High Fidelity Phono
Amplifier, Combining pre-amplifier, equalizer and
It has low hum and noise, low
distortion, compactness, a full seven watts output
and modern attractive design.

power amplifier.

DISTRIBUTED BY CANADA’S LEADING JOBBERS FROM COAST TO COAST

HAMMOND MANUFACTURING COMPANY LIMITED

ONTARIO

CANADA

For further data on advertised products use page 99,



are provided for electrical cohnection be-
tween rotating test objects, stationary in-
struments arnid power sources. All rings
have shielded leads and are rated at 5
amps at 220 v and 10 amps at 110 v, The
column assembly, motor mount, motor, ro-
tating table, tachometer generator and rpm
pickup are in a compact group. installed in
a fabricated steel test stand with an in-
tegral ';” thick steel plate safety guard
enclosing the rotating table, The lid over
the rotating table has a transparent window

of !;” thick plexiglas which permits obser.
vi.tion of the table top while providing pro-
tection for the operator. All controls are
centralized in a console which may be
placed on a table or desk remote from the
machine., A tachometer gernerator and meter
provide continuous speed nieasurement ac-
curate to 2 per cent. In addition, a Strobo-
conn frequency meter may be used to pro-
vide rpm readings accurate to *~ .1 per cent.
Dynamic braking is provided to bring the
rotating table to a rapid stop. Single and
four line pressure and vacuum systems are
available if desired.

® Toroid Coil

Item 954

A new addition to the “Postage Stamp”
Toroid Coil Series is announced by Hycor
Company, Inc. This new configuration was
designed specifically for use in printed
circuitry. The tinned No. 20 AWG wire leads
are spaced in accordance with the stan-
dards recently proposed by the RETMA
Automation Committee.

The unit consists of a sub.miniature
molybdenum permalloy toroid core with a
winding having a residual hole as small as

HYCOR
! TYPE
; EM-14px
| 100 MHY
.
i | i .l
~ l
1
-
» diameter. Windings are impregnated

with a special compound and the finished

coil is encased in a tough epoxy plastic.
Overall dimensions are: 17" x 17" X 357
thick.

It is available in any inductance up to

i hy., The useful frequency range covers
1500 cps to 150 ke, dependent upon the in-
ductance value, The unit is capable of
withstanding temperatures from --55°C. to
~125°C., plus extreme environmental condi-
tions. Bulletin STP, showing complete tech:
nical data. is available upon request
(Turn to page 62)
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HOLLAND, .2

MEMBER

TEST

TEMPERATURE
CABINETS

Twa Types

"F" Series — Frant Opening
“C" Series ~ Tcp Opening
Range:

—150° F. ta +500" F,

Size:
4 cu. ft. ta 72 cu. ft.

ENVIRONMENTAL

CHAMBERS

b

A\

T
.

T

HUMIDITY AND

TEMPERATURE CABINETS
“F" Series — Frant Opening
Range:

150" F. — -+500° F.
Humidity:
10% ta 97%
Controlable above o 35° F. D.P.
Size:
4 cu. f1. 10 64 cu. f1.

ALTITUDE AND
TEMPERATURE CABINETS
“F'" Series — Frant Opening

Range:
Temperature:

—150° F. — +500° F,
Altitude:

Up ta 125,000 f1.
Size:

4 cu. ft. to 64 cu. f1.

White for File Polden

ON MFG. CO.

OF

7 )
CONRAD SUBSIDIARY OF CRAMPT
A7

141

JEFFERSON ST.,
ENVIRONMENTAL

EQUIPMENT

HOLLAND,

FOUR-CHANNEL CARRIER-TELEPHONE TERMINAL FOR RADIO LINKS

This is a miniaturized unit of advanced design which provides four
voice channels on a frequency-division basis above a voice-frequency
order-wire channel. Each of these five channels is provided with a 4-wire

2-wire termination and a voice-frequency ringing circuit for
20-cycle signals. Adjustable attenuators are provided in the
side of all channels, and a built-in test oscillator and meter
complete line-up, maintenance and

trouble-shooting checks

d-c or
4-wire
permit
to be

made. Channel levels are from -9 to 0 dbm and line levels from -30
to 0 dbm. Channel width is 300 to 350C cycles within 1 db.

This unit is only 5%’ high by 19" wide by 14" deep. It mounts on
a standard rack and operates from 1135 volts 50-60 cycles a.c.

RADIO ENGINEERING PRODUCTS
1080 UNIVERSITY ST.,

TELEPHONE
UNiversity 6-6887

ELECTRONICS & COMMUNICATIONS, NOVEMBER - DECEMBER, 1955

MONTREAL 3,

CANADA

CABLES

RADENPRO, MONTREAL

MICH.
INSTITUTE

For further dats on advertised products use page 99.



62

NEW PRODUCTS

{Continued from page 61)

® First Sliding Coaxial

T ernination Itemn 955
Two important developments in micro-
wave test equipment, the first coaxial termi-
nations with a low VSWR and the first siid-
ing coaxial termination ever available,
have been announced by The Narda Cor-
poration, Mineola, Long Island, New York.
The basic Narda coaxial termination con-
sists of a molded “Narda-Iron” terminating
element mounted In a coaxial line and hav-
ing a VSWR less than 1.05 over the entire
frequency range of the S to X band, 2400
to 12,400 megacycles.

&Tﬁ-—-—-ﬂ_‘__w

‘“Narda-Iron” is a new termination mate-
rial developed by Narda engineers. It con-
sists of powdered iron dispersed in plastic
and is cast to shape.

The Narda fixed coaxial terminations are
useful for terminating directional couplers
and other devices in actual operation or for
test purposes. The low VSWR for the
terminating element increases the effective
directivity of directional couplers and fa-
cilitates more accurate VSWR measurement
of all types of coaxial components.

The Narda sliding coaxial terminations
provide the most accurate and convenient
method for evaluating the residual VSWR
of coaxial slotted lines and standardizing

all types of impedance measuring equip-
ment for coaxial line components. These
terminations are particularly valuable for
determining the VSWR of RF cables, con-
nectors and adapters.

Both fixed and sliding terminations are
available with type N or C connectors,
either male or female. Power ratings are
5 watts average, 5 kw peak.

® 25 Per Cent Weight Savings
With New Magnesium

Mounting Bases Item 956
Magnesium mounting bases weighing 25
per cent less than comparable aluminum
bases with no sacrifice in strength and
shock performance have been developed.
The bases are avallable in all Jan-C-172A
and Mil-C-172B standard sizes and are also
supplied in special sizes to meet unusual
loading and dimensional requirements. The
25 per cent savings in weight per base
times the number of such bases aboard an
aircraft can mean as much as five to seven
pounds saved.

Although the virtue of lightweight mag-
nesium has long been recognized, its ap-
plication to mounting bases has been diffi-
cult because of the special problems of
welding, and in the control of galvanic
action between the magnesium and stainless
hardware. The galvanic effect is defeated
by “padding” the hardware with nylon and
thereby isolating it from the magnesium.

These magnesium mounting bases can be
equipped with the Finnflex all-metal vibra-
tion mounts which meet all requirements of
Mil-C-172B.

® Ultrasonic Solder Gun

Itern 957
A new soldering iron operated ultra-
sonically and having an internal source of
heat for melting solders has been an-
nounced.

Designed for fluxless soldering and tin-
ning of aluminum, germanium, silicon, and
other hard-to-solder metals, the Alcar Sol-
der Gun W Heated Tip (Model 1152) corrects
a basle fault of conventional ultrasonic

soldering lirons which require external
sources of heat. A special heating coil with-
in the transducer delivers heat to the work-
ing tip via a second power line contained
in the one cord set. This eliminates the
need for cumbersome heating devices to
flow the solder.

Unit is resonant at 20 kilocycles and may
be operated from either of Alcar’s 30 or
100 watt generators.

® Lightweight, Miniature
Continental Connector For

Airborne Electronics Item 958
Two page illustrated color bulletin de-
sceribing features of the new, 37 contact
Continental Connector suitable for airborne
electronics. Bulletin includes electrical and
mechanical ratings, mounting and clearance
dimensions and diagrams.

(Turn to page 65)
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To withstand high heat, shock, and continuous off-on cycling

rrm———————

Close-up of Centralab Eletrical
Porcelain spark-plug body.

[}
1
]
(]
¥
]
]
]
]
]
]
]
]
]
¢
]
!
[}
1

Cutaway view of the heat ex-
changer and burner assembly.
Centralab Electrical Porcelain
spark plug is in upper left-nand
cornery Fuel is ejected threugh
metal nozzle just below spark plug.

More proof that
if it’'s a job
for electronic components,

it's a job for Centralab

Centralab’s

advanced engineering
continues to create
the prototypes

of the components
industry
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CERAMIC SWITCHES PACKAGED CERAMICS
CAPACITORS ELECTRONIC
CIRCUITS

X-5513

i f\"v

' Ccnu;alab anada Ltd. \} A DIVISION OF CLOBE-UNION JNC.

~T

964C E. Keefe Avenue ®  Milwaukee 1, Wisconsin
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Centralab ceramic insulator

used as igniter in new,
instant car heater

A newly designed, gasoline-burning, instant heater for
passenger automobiles uses the principle of reliable
aircraft heaters.

The new heater'is an injection-type system which is
complete in itself. Ignition is accomplished by a spark plug
of Centralab Electrical Porcelain, energized by a
separate ignition system.

The spark is cycled off and on with the fuel — usually
several times per minute, as the off-on cycling modulates
heater output. Ignition is instantaneous.

This calls for complete reliability and perfect timing —
accomplished with Centralab Electrical Porcelain made for
specific heat-range and heat-shock requirements. Like all
Centralab ceramics, it has high heat resistance, high
dielectric strength, and dimensional stability.

Get the whole story on all the Centralab ceramics —
including Steatite, Cordierite, Zirconite, and Titanate.
Write for Centralab Ceramic Buyer’s Guide, Bulletin 42-221,
Or refer to it in Sweet's Product Design File,

SPECIAL
this month only!

Centralab
Sweepstakes

Big Prizes!

Nothing to buy!
Nothing to answer!

1st PRIZE — $100.00 Gift Certificate for a Hart-
Schaffner & Marx Suit.

2nd PRIZE — Four (4) Arrow Shirts.

3rd PRIZE — Two (2) Arrow Shirts.

Twenty-five (25) 4th PRIZES — One (1) Arrow
Tie each.

T'o be eligible for the grand drawing, simply send us your name and
uddress on your letterhead. Or ask your Centralab rep for an entry
blank. Entries must be postmarked no later than midnight, Decem-
ber 31, 1955. Contest not open in states where prohibited.

A

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

SINCE 1922,

ELECTRONICS & COMMUNICATIONS, NOVEMBEE - DECEMBER, 1955

INDUSTRY'S GREATEST SOURCE OF STANDARD AND SPECIAL ELECTRONIC

COMPONENTS
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Get a GOOD Charger!

CHARGING VOLTAGE
AUTOMATICALLY REGULATED
The proper charging rate at 2.15

volts per cell provided at all times
prolongs battery life. Increased volt-

simple adjustment.

Equalizing Charges Without
Violent Changes In Charging Rate

To equalize cell voltages, a **“Hi 'Lo”
switch in “"Hi'" position increases to
correct over-voltage value by a gra-
dual process, returning slowly to
regular floating voltage upon switch-
ing to *Lo™ position.

Protection From Line and
Load Irregularities

Thermostat control automatically
reduces charging rate if overheating
occurs. Circuit  breakers
overload protection on both AC and
DC lines. Inherent characteristics of

battery cannot discharge through the

failure.
Benefit by
Nichols' Engineering Service
There is a Nichols Rectifier Unit for
practically every purpose. Consult
with us. or write for information to
Dept. EC11.

2781 DUFFERIN STREET*-TORONTO

{

age settings for older batteries by '

provide |

selenium rectifiers ensure that the |

charger in the event of AC power |

A Typical
3000 Type
Relay

MAGNETIC RELAYS

B.P.O. Types 3000 and 600 to your specification.
to 100,000 ohms.
also available.

i Coils up
Tropical Baking or Vacuum Impregnating
Speedy deliveries . . . Enquiries invited.
Full details and prices from our Canadian Agents:
Electronic Research Co., 292 Glebemount Ave., Toronto.

KAYE ELECTRICAL MANUFACTURING CO.

Havelock Works, Havelock Place,
HARROW, MIDDX., ENGLAND

MECHANICAL DESIGN ENGINEERS

The Research Division of Ferranti Electric
Limited requires Engineers experienced in the
design and development of precise mechanisms,
equipment mountings and enclosures as related to
electronic computers and similar devices.

Applicants should be capable of supervising a
development group, and should be qualified
engineers or holders of British Higher National
Certificates.

For appointment call Mr. Mann, RO. 2-3661 or
write to:

FERRANTI ELECTRIC LIMITED

Industry Street, Toronto 15, Ontario

WATCH

for the

January Issuve

of

ELECTRONICS

and

COMMUNICATIONS

For News of the 1956 CANADIAN ROOM
Hotel Commodore - New York
March 18th to March 23rd

For further data on advertised products use page 99.
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To withstand high heat, shock, and continuous off-on cycling...

Close-up of Centralab Electrical
Porcelain spark-plug body.

- - - - - - - - - - - -

Cutaway view of the heat ex-
changer and burner assembly.
Centralab Electrical Porcelain
spark plug is in upper left-hand
corner,, Fuel is ejected through
metal nozzle just below sparkplug.

More proof that
if it’'s a job

for electronic components,
it's a job for Centralab

Centralab’s

advanced engineering

continues to create

the prototypes

of the components
industry

h{>

>

/i

4

CEZAMIC SWITCHES PACKAGED CERAMICS
CAPACITORS ELECTRONIC
CIRCUITS

X-5513

» Centgalab Canada, Ltd. [N
22 ’

Y A bt
DIVISION OF CLOBE-UNION INC. ||
{3 5 N N 1 3

964C E. Keefe Avenue ®  Milwaukee 1, Wisconsin

Centralab ceramic insulator

used as igniter in new,
instant car heater

A newly designed, gasoline-burning, instant heater for
passenger automobiles uses the principle of reliable
aircraft heaters.

The new heater is an injection-type system which is
complete in itself. Ignition is accomplished by a spark plug
of Centralab Electrical Porcelain, energized by a
separate ignition system.

The spark is cycled off and on with the fuel — usually
several times per minute, as the off-on cycling modulates
heater output. Ignition is instantaneous.

This calls for complete reliability and perfect timing —
accomplished with Centralab Electrical Porcelain made for
specific heat-range and heat-shock requirements. Like all
Centralab ceramics, it has high heat resistance, high
dielectric strength, and dimensional stability.

Get the whole story on all the Centralab ceramics ~
including Steatite, Cordierite, Zirconite, and Titanate.
Write for Centralab Ceramic Buyer’s Guide, Bulletin 42-221.
Or refer to it in Sweet’s Product Design File.

SPECIAL
this month only!

Centralab
Sweepstakes

Big Prizes!

Nothing to buy!
Nothing to answer!

1st PRIZE — $100.00 Gift Certificate for a Hart-
Schaffner & Marx Suit.

2nd PRIZE — Four (4) Arrow Shirts,

3rd PRIZE — Two (2) Arrow Shirts,

Twenty-five (26) 4th PRIZES — One (1) Arrow
Tie each.

To be eligible for the grand drawing, simply send us your name and
uddress on your letterhead. Or ask your Centralab rep for an entry
blank. Entries must be postmarked no later than midnight, Lecem-
ber 31, 1955. Contest not open in states where prohibited.

o

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

SINCE 1922,
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INDUSTRY'S GREATESYT SOURCE OF STANDARD AND SPECIAL ELECTRONIC

COMPONENTS

For further data on advertised products use page 99.
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® Top: Exterior view of Begue Electric of Canada’s new keadquarters in Gloucester,

near Ottawa, Ontario. The new plant has 80,000 square feet of manufacturing space

under roof. It is located on a 28-acre site. Bottom: Interior of the new plant. The

plant will be equipped with the most modern production and testing facilities, and will
employ approximately 350 persons when in full production.

MOB_ILE COMMUNICATION CENTER

Radio Engineering Products has been continually in production of
mobile communication centers for various NATO headquarters and for
the U.S. Signal Corps Engineering Laboratories, over a period of
several years. The centers produced have included type AN/MSC-1,
type AN/MSC-5, and type AN/MSC-12, which have been or are
being manufactured in full accordance with U.S. Signal Corps specifica-
tions. There have also been produced systems engineered by us to the
specific requirements of a headquarters.

These systems kave employed in some instances trailers and tractors
of modified commesicicl types supplied by us, in some instances standard
military-type vehicles supplied by us, and in some mstances the using
agency has supplied standard military-type tractors, trailers and trucks.

These centers have provided in mobile form, some or all of the follow-
ing functions, in some cases in very complex and extensive form:

® Operations rooms for signal officers and commauaders.
Teletype conference viewer facilities.
Teletype switchboards up to 120 lines.
Telephone switchboards up to 600 lines.
Testing of military and civil wire facilities.
V-H-F and U-H-F broadband radio-relay terminals and repeaters.
Multi-channel carrier-telephone and carrier-telegraph systems for
superposing on wire and radio facilities.
@ H-F frequency-shift radio transmitting facilities, and matching dual-diversity
receiving positions.
o Teletype message-center, tape-relay, and cryptographic facilities.
® Mobile diesel power plants.

Radio Engineering Products has a broad and extensive knowledge of
this subject, unparalleled plant facilities, and o tecm of engineers,
ptoduction executives, and craftsmen which place us in a unique
position in this field. We will gladly supply estimates on mobile corn-
centers to specific requisements on request.

RADIO ENGINEERING PRODUCTS

1080 UNIVERSITY STREET, MONTREAL 3, CANADA

Telephone: UNiversity 6-6387 Cable Address: Radenpro, Montreal

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

Bogue Electric Of Canada Limited

Open New Plant

Bogue Electric of Canada, Ltd.,
have formally opened their production
and administrative headquarters in a
modern plant recently completed at
Gloucester, near Ottawa, Ontario, it
has been announced by Edward P.
Schinman, president.

An address by The Honorable C. D.
Howe, Minister of Trade and Com-
merce and an Open House highlighted
the inauguration ceremonies at which
some 500 guests including important
industrial and military leaders from
the United States and Canada were
present.

The new plant will give the Cana-
dian firm important new facilities for
the production of motors and genera-
tors, power supplies, control systems
and electronic components for a wide
range of industrial and military appli-
cations.

Mr. Schinman stated that the new
plant will help to supply Canada's
growing needs for these industrial
power supplies and control systems as
well as supply her Air Force and Navy
with vital control and communications
apparatus.

“With the Royal Canadian Air Force
now engaged in the greatest peace-
time build-up in its history, Bogue
equipment specially designed to serve
its needs — from tiny components
for guided rockets and missiles to
unique aircraft testing, servicing and
starting equipment — will make im-
portant contributions to Canadian air
power,” Mr. Schinman said.

Other products to be manufactured
at the new plant will include water
conditioning equipment, magnetic am-
plifiers, rectifiers, servo-systems, sonic
tank gauging equipment and bearing
temperature monitors.

Designed for a maximum of effici-
ency and ease of materials handling,
the ultra-modern industrial structure
covers approximately 80,000 square
feet under one roof. When the plant
is in full production it will employ
approximately 350 persons under the
supervision of Mr. Thomas Trumbour,
factory manager.

CAE To Handle Raytheon

Communications Equipment
A variety of communications sys-
tems will now be distributed in Can-
ada by Canadian Aviation Electronics
of Montreal, according to an agree-
ment with the Raytheon Manufactur-
ing Company of Waltham, Mass.
Among the Raytheon equipment to be
handled by CAE will be the Raytheon
color telecast equipment, which pro-
vides simultaneous video and high
fidelity voice signals facilities. This
equipment is provided in two varia-
tions for long range (I Watt) and
medium range (I Watt).
(Turn to page 76)

For further data on advertised products use page 99.



NEW PRODUCTS

{Continued from page 62}

® Flexible Printed Circuit
Cables

Ltem 959

Flexible printed circuit cables made by
an exclusive process of laminating the ver-
satile plastic Kel-F with copper in thin
sheets are¢ now being introduced. This
unigue development introduces an entirely
new  concept in the rabrication of multi
conductor cables or wiring harncesses.

The new cables have exeellent electrical
and  mechanical properties lor operation
over a wide range of environmental condi-
tions. Complete encapsulation ot the con
ductors in Kel-F ensures maximum protec-
tion against moisture. Glass cloth can also

be included in the laminations for inereased
high temperature stability,

strength and

These new cables are lighter and thinner
than many conventional cables. They are
adaptable to many types of econnectors
or terminations and are easily secured by
clamps. rivets or cement. The manutactur-
ing teehnique eliminates wiring errors.

Additional conducting und insulating
layers can be added to the basic cable to
provide a greater number ol separate con-
ductors. As many as  three conducting
liayers are possible. depending on the Hexi-
bility required. luach layer is made slightly
shorter than the layer below to expose all
the conductor ends for solder connection.
Stacked circuits have been built up to tive
layvers and may go higher depending on the
application

® Ncew AC Voltage Regulator

Item 960

A new ac regulator designed and manu-
factured in Canada is now available for
carly deliverv.

The Stedivolt will supply up to 7 kw on a
115 v line to a regulation of ', per cent, for
input variations between 103 v and 125 v
even wider range and faster response is

KLECTRONICS & COMMUNICATIONS, NOVEMBER - DECEM BER 1955

obtained with loads 3.5 kw and under.
supplied complete with heavy steel box
as illustrated, the Stedivolt can be mounted

castly in any location. A readily accessible
present control permits setting output volt-
age to any desired level within control
limits. (Voltmeter can be supplied  as op-
tional extra.)

Stedivolt advantages inelude:

Zero wavetorm distortion Indepen-

dent ot power factor
Simplicity and reliability all eomponents
are standard proven industrial types

Fuse protection included Accurate high

Quiet operation

speed  regulation
The Stedivolt should be used wherever

line rezulation is critical
standards  rooms,
electrie  furnaces,
lighting installations
where accurate
is required.

in laboratories.
instrument  department.
heat  treating, critical

tor all applications
fully-automatie regulation

e

65

® Blast-Proof Water-Proof

Loudspeaker Item 961

I'he availability of a new blast-prool and
water-prool tfour-inch loud-speaker for radio
and intercom scrvice has been announced.

The P4-SB is designed to meet the re-
quirements tor a small, highly c¢iicient
loud-speaker which must operate reliably

after exposure to heavy gun blasts, extreme
shock and vibration. immersion in water
and extremely  high humidity. Reliability
is a must in armed services field equipment
and inclusion of these speakers in such
equipment eurrently supplied ts indicative
of their performance under the above con
ditions.

This

loudspeaker is
models P4-SB-1 for
of panel and Model
on rear of panel.

(Turn to page 69}

available  in two
mounting on ront
P4-SB-2 for mounting

p

"

Here are the electrolytic capacitors
that are outselling all other
makes.
TV and Radio set manufacturer

In Canada, the largest

imports more DUBILIER capacitors than all other makes combined.

Made in England by

DUBILIER CONDENSER €O. (1925) LTD.

Maker of the World's Finest Capacitors

Canadian Sales Office:

44 Danforth Road

ASTRAL ELECTRIC CO. LIMITED

Toronto, Ontario

For further data on advertised products use page 99.
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Get a GOOD Charger!

CHARGING VOLTAGE
AUTOMATICALLY REGULATED

The proper charging rate at 2.15
volts per cell provided at all times
prolongs battery life. Increased volt-
age settings for older batteries by
simple adjustment.

A Typical
3000 Type
Relay

MAGNETIC RELAYS

B.P.O. Types 3000 and 600 to your specification.
to 100,000 ohms.
also available.

) Coils up
Tropical Baking or Vacuum Impregnating
Speedy deliveries . . . Enquiries invited.
Full details and prices from our Canadian Agents:
Electronic Research Co., 292 Glebemount Ave., Toronto.

KAYE ELECTRICAL MANUFACTURING CO.

Havelock Works, Havelock Place,
HARROW, MIDDX., ENGLAND

Equalizing Charges Without
Violent Changes in Charging Rate

To equalize cell voltages. a “Hi Lo”

switch in “Hi" position increases to
correct over-voltage value by a gra-

dual process,
ing to "Lo™ position.

Protection From Line and
Load Irregularities

returning slowly to
regular floating voltage upon switch-

MECHANICAL DESIGN ENGINEERS

The Research Division of Ferranti Electric
Limited requires Engineers experienced in the
design and development of precise mechanisms,
equipment mountings and enclosures as related to
electronic computers and similar devices.

V.V

Thermostat control automatically
reduces charging rate if overheating
occurs.  Circuit  breakers provide
overload protection on both AC and
DC lines. Inherent characteristics of
selenium rectifiers ensure that the
battery cannot discharge through the
charger in the event of AC power
failure.

Applicants should be capable of supervising a
development group, and should be qualified
engineers or holders of British Higher National
Certificates.

For appointment call Mr. Mann, RO. 2-3661 or
write to:

FERRANTI ELECTRIC LIMITED

Industry Street, Toronto 15, Ontario

Benefit by

Nichols' Engineering Service
There is a Nichols Rectitier Unit for |
practically every purpose. Consult
with us. or write for information to
Dept. EC 11.

t for the

January Issue

of

ELECTRONICS

and

COMMUNICATIONS

For News of the 1956 CANADIAN ROOM
Hotel Commodore - New York
March 18th to March 23rd

2781 DUFFERIN STREET*TORONTO

For further data on advertised products use page 99.
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When it comes 1o TELEPHONE STANDS

. wall mounted

. . or large
.

-

DESIGN CRAFT bhave the award—wimzing answer!

It's easy to understand why Design Craft won the citation of merit from the
Association of Canadian Industrial Designers for distinctive appearance and planned
efficiency. The wide variety of modern designs . . . the wide choice of durable

hinishes that blend with any interior, make Design Craft firir choice when it comes to
Pay Telephone Stands, Details of the complete range are available

from Automatic Electric.

Distributor in Canada

AUTOMATILC ELELTRIL

SALES (CANADA) LIMITED

Head Office: 185 Bartley Drive, Toronto 16
MONTREAL @ OTTAWA ¢ BROCKVILLE » HAMILTON o WINNIPEG » REGINA » EDMONTON » VANCOUVER 5562
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Standard or Special Appli-
cations. The Type P rotary
switch, a high speed srap
action switch is rated at 10
amperes, 125 volts AC or
5 amperes, 125 volts DC.
Also available in heavier
designs for 30, 60, 100 or
200 amperes at 600 volts
AC or 250 volts DC.

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

==

D. M. FRASER L'MiTep

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

Branch Office:

1570 St. Matthew St.,

Montreal, Que.

For further data on advertised products use page 99.

AUTOMATION

{Continued from page 29)

This feed portion of the machine
is pneumatically operated and de-
signed for quick replacement in the
event of malfunction. It’s construction
is based on a gear and rack principle.
The rack carries two feed pawls
which are cammed individually to
feed any desired number of pins by
registering and locking the cam bar
in line with the graduations on the
plastic face plate. The chain scrap is
also cut up in this section of the
machine for efficient handling.

Transfer and handlirg of boards
through the Malco machine can be
accomplished either by rails or pal-
lets normally used in attomatic com-
ponent assembly machines or they can
be engineered to meet individual ap-
plications.

One leading radio-television manu-
facturer, using the Malco inserting
machine in conjunction with other
automatic assembly equipment, has
eliminated over 400 hand soldered
connections. Over 70 per cent of the
components are automatically in-
serted. Adoption of methods similar
to these will be industry-wide within
the next few years.

® Top: Examining printed circuit board taken from mechanized production line. In
foreground is pin and contact inserting machine that inserts up to 40 or more self-
retaining pin terminals and contacts within 3 seconds. Bottom: Close-up view of second
stage of Malco automatic pin and contact inserting machine. Platen presses inserted
terminals into printed circuit board, engaging self-retaining snap-in feature.

The transfer mechanism then car-
ries the board to the second stage of
the operation where the platen as-
cends against a specially constructed
plate with bushing inserts. This snaps
the terminals into the board to retain
them during subsequent operations
prior to soldering.

The construction of the bushings in
this station are of a funnel shape and
highly polished, thus facilitating posi-
tioning and straightening of the pins
during the snap-in process.

“Note: Equally dmportant are the
“human” or economic factors it has
created. Wiaile an article of this na-
ture is not concerned with these, they
must be briefly mentioned. First,
skilled operations and machinery has
opened new fields for trained techni-
cians. Second, since the manufacfurer
can produce “more” for ‘less” and
is passing it on to the consumer as
such, emplayment is increasing — not
decreasing — as production strives
to meet greater consumer demand.



NEW PRODUCTS

{Continued from page 65)

® “Fluxvalve”

Item 962

The “Fluxvalve’, a radically new wide-
range magnetic pickup with easily re-
placeable stylii has been introduced accord-
ing to a recent announcement.

The unique design of the Fluxvalve meets
the demands of all presently envisioned
recording developments, including those
utilizing less than 1 mil stylii.

With this revolutionary new pickup track-
ing distortion, record and stylus wear are
reduced to new low levels.

The Fluxvalve is a turnover design fea-
turing easily replaceable styli. A new kind
of stylus, it has extremely high compliance
for low tracking force (2-5 grams). The
vibratory mass has been reduced to an
amount so low that pickup response is
flat at 30 kc on ordinary vinyl. A vital factor
for smooth high frequency and transient
response.

Electrical characteristics of the Flux-
valve include: frequency response abso-
lutely Hat to well beyvond 20 kc; negligible
intermodulation distortion; output of 25
millivolts at a normal recording level; and
medium impedance, requiring a termination
of 47,000 ohms.

The entire magnetic circuit, including the
magnetic gap, is completely encapsulated
in a tough plastic; dirt cannot enter the
magnetic gap and the inside of the entire
pickup is preserved indefinitely. The pickup
is supplied with a mounting clip which
adapts it to all standard arms, and also acts
as the bearing for the turnover action.

® Subminiatures Featured In
New Neomatic Relay

Brochure

Iten 963

A new brochure illustrating rugged sub-
miniature relays designed for a wide variety
of high-precision applications has been is
sued by the manufacturer.

Built to watch precision for today's elec-
tronic ‘“tight spots™, these relays feature
high performance and shock qualities
unique in subminiatures.

The brochure includes the world's smal-
lest precision relay, the first built in a stan-
dard transistor case for transistorized cir-
cuitry.

Also featured are the Neomatic VK and
VR series, light-weight. compact units with
excellent vibration resistance due to coun-
terbalanced armature design.

The brochure lists a variety of enclosures
available in the VR and VK series and a
complete rundown on specifications.

ower in a Package

THREE PRECISION POWER SUPPLIES IN ONE CABINET, TO
HANDLE ALL OF YOUR LABORATORY POWER REQUIREMENTS

This newest Sorensen concept — Power in a Package — is designed
to give the research man, technician, or designer a wide range
of power outputs, all from one compact cabinet.

The unit illustrated will provide regulated power, simultaneously, as follows:
0-G600 volts DC at 8-500 mils, regulated +0.25%: 6 or 7 volts DC ar
1.5-15 amps, regulated *£0.2%; i10-120 volts AC, 0- 1000VA load range,
regulated *0.1%,

Many pac.k.zg.ed porwer variations are possible, depending on requirements. Practi-
ca! combinations can include any of the following instruments.
AC Regulators

High-Current DC High-Voltage DC

150VA 67 v@5,15, 40 amps 0-325 v, 0-125 ma
250VA 12« @ 5, 15 amps 0-500 v, 0-200 ma
500VA 28 v @ 5, 10 amps 0-500 v, 0-300 ma
1000VA 6/12 v @ 5/10 amps 0-600 v, 0-500 ma
2000VA Dual 350 v to 60 ma
3000VA

1000VA at =0.01% reg.

In addition, +0.01% frequency control in an auxiliary unit: 400 cycles at
250V A or 1000V A, 60 cycles at 1000V A.

Consult our engineers for other power packages, comprising such instruments as
Rangers, AC meter calibrators, DC voltage reference standards, inverters, higher
capacity regulators and power supplies than those indicated above. Sorensen & Co.,
Inc,, Stamford, Conn. In Eurepe, Sorensen A.G., Gartenstrasse 22, Zurich 2,
Switzerland.

Write on your business or professional letterhead for further
information ond for your copy of the latest Sorensen catalog.

SORENSEN

Sorensen & Co., Inc., 375 Fairfield Ave., Si&mford, Conn.
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SANBORN

OSCILLOGRAPHIC RECORDING SYSTEMS

“ON THE JOB”

PROVIDE VALUABLE
DYNAMIC ANALYSIS DATA

PRODUCTION TESTING

of components is accomplished by a
Ay Servo Component manufacturer by means oy
i o g

—

of a Sanborn Single-Channel Recording =
System with a Sanborn Servo

Monitor Preamplifier.

DYNAMIC PERFORMANCE

of valves when equipped with a certain
pncumatic Valve Positioner is determined by
the manufacturer with a Sanborn Two-Channel
System and Sanborn Carrier Amplifiers.

ACCELERATION and TORQUE

are recorded simultaneously by an oil company in

their study of fuels and lubricants
as they relate to engine
performance.

DRONE MISSILE

manufacturer can simulate the flight of
the missile and derive information concerning its

behavior under certain conditions by means of
an analog computer and a Sanborn Four-Channel

System with four Sanborn AC-DC Preamplifiers. - 35
Ny i T WA

ATOMIC REACTOR
to be used for power generation in
prototype plant is studied with the
help of a Sanborn Llight-Channel System
which records the output of thermo-
couples, strain gage pressure pickups,
and resistance devices.

.

ANALOG COMPUTING

center uses Sanborn Fight-Channel
Systems to record the solutions of |
problems having six or eight variables.
Sanborn systems specially designed
for this type of work utilize Dual-
Channel DC Amplifiers.

s

Sanborn 150 Features Include:

Inkless Recording in True Rectangular Coordinates
Preamplifier Interchangeability

Eleven Types of Preamplifiers

Improved Over-all Linearity

Accessibility of Chart During Recording

INDUSTRIAL DIVISION

SANBORN
COMPANY

CAMBRIDGE 39, MASSACHUSETTS

Canadian Representative: ROR A <zociates
290 Lawrence Avenue West, Toronto 12, Ontario, Canada

NEW PRODUCTS

(Continued from page 69)

® “Extra Eyes” For Industry

Item 964
The world's smallest self-contained tele
vision camera for circuit applications in in-
dustry is now available in Canada.

Weighing onlyv 8'; lbs. and measuring a
mere 415" x 6132”7 x 10”7 the Dage 60 series
camera is suitable for many industrial ap-
plications including plant security. plant
inspection and supervision and remote ob-
servation of dangerous operations and ma-

terial tlow. Because it is compact, light
weight, portable and sturdy the Dage unit
can be easily installed out of sight, making
hard-to-reach locations instantly visible.

A full range of accessories including a
remote control panel is available. Any one
ol four lenses can be remotely selected
and focussed for a choice of wide angle,
normal and telephoto close-ups of the ope-
ration under study. The low cost unit pro-
vides extreme simplicity of operation, in-
stallation and maintenance.

® 100 KC GT Crystal Unit

Item 965
‘I'he model GA-100 is one of a line of high
stability crystal units. The GA-100 Crystal
Unit contains a 100KC GT High Precision
Quartz element in an evacuated glass bulb
fitted with a standard octal base. The over-
all dimensions are 4'3” x 2“. The unit ex-

1

g 1

SER N0
IEULOVA WATCH ¢k
LY S UL
|

hibits a frecquency shift of less than one-
half cycle over a temperature range of
25°C. to 70°C. Aging characteristics average
less than one part in 10* per week. Qs in the
order of one million are readily attainable.

(Turn to page 74)



MICROFUSION

(Continued from page 28)

with electric heat and low pressure.
Stampers stay put. Your future “wow”
trouble will unfortunately or fortu-
nately (as you wish) mean a new
turntable because wow in records will
he a thing of the past.

A powerful microscope is sometimes
needed to show up the minute inac-
curacies in the hair-breadth grooves of
the molding. However these inaccu-
racies can cause extremely annoying
disturbances on the finished record.
Clicks, pops, and hisses reach monu-
mental proportion in quiet passages
often completely destroying the en
tire musical mood. The virgin powder
fusion technique of “Microfusion™
however creates a micro-accuracy in
molding. A disc slightly larger than
the finished record is formed from
the viny! powder. As this is carried to
the press it is briefly and slightly
heated to form a spongy cake. This is
the sintering process and it produces
a light porous “biscuit” about three
times as thick as the finished record.
The powder adheres together just
enough to allow the biscuit to be
handled. When the master is put in a
special low pressure press, each mi-
nute particle of the piscuit is free to
drift its way into the groove profile
independently.

© End view of the special vinyl mixing
and slow heating machine which forms
the “biscuit’.

It is an exact process and the record
is formed without the slam bang brute
force employed in erdinary methods.
The result: a surface silence hither-
to unapproachable. The average L.P.
record has almost half a mile of
groove, fifteen thousandths of an inch
deep and twice as wide. This is a fine
low line into which are etched co¥r-
ners and curves capable of pushing
the stylus back and forth up to 15,000
times per second. The material in
which the groove is molded must
stand a needle pressure of ien tons
per square iuch. Microfusion provides
that groove and gives less surface
noise than the original tapes. As a
bonus, it costs less to make records by

ELECTRONICS & COMMUNICATIONS, NOVEMBER - DECEMBER, 1955

® View of the special vinyl mixing and
Jow heating machine showing the hopper
and control gauges.

“Microfusion”. And this is really good
news to all music lovers — and record
manufacturers.

METALLIZER

(Continued from page 38)

Colored transparent plastic film also
can be metallized, permitting a beau-
tiful metallic effect in every color
of the spectrum to be produced.
Printed patterns can also be applied
by lithography to the metallized coat:
ing, to give very striking effects.

Other uses for continuous roll metal-
lizing includes a variety of processes
necessary to the electronics industry.
They include the metallizing of con-
denser paper used in the production
of capacitors, the metallizing of
printed circuit boards and the illumin-
izing of television picture tubes.

Under active consideration at the
moment, Mr. Seiter also told the
S.A.E. meeting, is the continuous
metallizing of thin sheet steel with a
corrosign-resistant coating of alumi-
num. This combination could possibly
in the near future replace galvanized
steel for roofing and siding, tlashing,
gutters and downspouts, weather-strip-
ping, and even window frames. Recent
tests conducted in England have shown
that aluminum-coated steel has mark-
edly better rust-resistance than gal-
vanized steel. At least one American
company has been conducting tests
on this type of material, using a modi-
fied Stokes vacuum metallizing unit
to evaporate aluminum onto the steel
sheet.

Say You
Saw It Advertised
in
ELECTRONICS &
COMMUNICATIONS
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CATALOG

ANTENNAS + ANTENNA SYSTEMS
TRANSMISSION LINES

100 pages of the most com-
plete and comprehensive data of
antenna equipment and radio
frequency transmission line ever
published! There are 80 pages
of product description and 20
pages of technical data ... com-
plete information for the engi-
neer planning antenna systems.
Send in the coupon below for
your copy.

Get your Copy - Fill out Coupon Now!

ANDREW Antenna Corporation
Dept. EC-11, 606 Beech Street
Whitby, Ontario

Name_ ..

Title ...

Company
NAME. . ooceccceimaaccececmne e

Address e ca e -

--—-——--——-----J

Gty e _.Zone. .. State . ...

Our interests are in:  In this field we are:

[J Radio [ Manufacturers
communications [ Dealer or

3 Broadcast equipment distributor

{3 Military equipment [J Users

O Other, please specify {3 other,please specify

B ovm e m - - - -

B ot o o o s o v v P WP WP WD - -

For further data on advertised products use page 99.
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Microwave Engineering

(Continued from page 34)

(a)
OPTIMUM

FIG.

S H Y

{b)
BIASED THROUGH
ATTENUATION MINIMUM

SWITCHING CYCLES

(c)
UNDER BIASED

formulated of the oxide of a bivalent
metal ion and Fe.0,, exhibit high perme-
ability and low hysteresis, and have
a dielectric loss which is quite low at
high frequencies'* ' Sintered blocks
of these materials are now produced
by repeatable processes giving a con-
sistent end product. Microwave appli-
cations involving anisotropic propaga-
tion have been found to require the
admixture of the oxides of two bivalent
metals with Fe.0.. Albers Schoenberg’
describes the properties of ferrites,
composed of Mg0, Mn0, and Fe.0., which
vary with the properties of the ingredi-
ents. The optimum proportions for
microwave applications appear to be
in the region 60-65% Mg0, 5-10% Mn0,
30% Fe.0.. A ferrite of this type (MF-
1331) has the following properties:

SILVER PAINT \

FERRITE CORE

FLANGE S\

TEFLON —/

the present time one formulation is pre-
eminent.
Applications of Related
Ferromagnetic Effects

In the microwave region ferrites ex-
hibit doubly refractive properties simi-
lar to the phenomena associated with
the Faraday effect. Transverse magneti-
sation produces different velocities for
plane waves polarised parallel to the
magnetisation and for plane waves
polarised perpendicular to the magne-
tisation. This has been shown by Polder.
In each case the velocity varies with
magnetisation which produces a vari-
able permeability and hence an associ-
ated variable impedance. Such a vari-
able impedance could be used as a
modulator providing variable reflection
coefficient™.

/' FoAM SPACER

PIE WOUND
CoiL

LI AR WAVL GUIDE (IDLECIRIC)
FIG-12
MICROWAVE FARADAY SWITCH
FOR HIGH FREQUENCY MODULATION

initial permeability at 1 M¢/s 50

Dielectric constant 13

Loss Angle at 10" ¢/s (tans) 0.003

Resistivity Ohm-cm 10"

It is presumable that other spinels
will be found in due course to have
desirable microwave properties, but at

An interesting application of double
refraction has been described by
Cacheris®. He has used a rotatory
transverse magnetic field to obtain con-
tinuous phase change of the micro-
waves passing through a ferrite
mounted in the rotatory field. This gen-
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erates a single frequency greater than
the input microwave frequency by
twice the rotation frequency. Such
single side band generation is a novelty
in microwave engineering.

FIG—-13
TRANSMITTED SQUARE WAVE (I0Okc/s)
QUTPUT FROM CRYSTAL DETECTOR
OJlu SEC. BRIGHTENING PULSES.

Applications of ferrites in rectangular
guide with both fixed and variable
magnetic fields, both longitudinally and
transversely applied are foreshadowed
by promising experimental work® ",

The gyromagnetic phenomena which
have been discussed are contributing
much to microwave techniques and
there is no doubt that they will be em-
ployed increasingly in microwave engi-
neering.
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PRICE s ricin: DELIVERY s richn:

ECLIPSE-PIONEER
AUTOSYN" SYNCHROS

AY-200 SERIES

in 5 standard types** ... including
CORROSION-RESISTANT models

AY-190 SERIES
in 5 standard types** . . . all
CORROSION-RESISTANT

FETRANSMITTERS, RECEIVERS, CONTROL TRANSFORMERS, DIFFERENTIALS AND RESOLVERS:

AY-500 SERIES (PYGMY)

in 5 standard types** .. .including
CORROSION-RESISTANT models

And there’s a Bendix autosyn to meet every need!

Fclipse-Pioneer’s experience, facilities,
and production techniques make pos-
sible the following important advant.
ages:i—

® Significant price reductions

® Delivery of standard types
from stock

® A complete range of standard
and special types

Yhatever your synchro requirements, it

will benefit you to request further infor-
mation from AVIATION ELECTRIC,
200 Laurentian Boulevard, Montreal.

OTHER STANDARD AND SPECIAL ECLIPSE-
PIONEER AUTOSYN SYNCHROS INCLUDE
models 1, 11, 15, 18, 23 and 2R as well
as high temperature, high frequency, lin-
ear, and other types for special needs.

*RERISTEREO TRADE-MARK BENDIX AVIATION ¢.ORPORATION

AVIATION

LIM

MONTREAL

ELECTRIC

I TED

VANCOUVER

SALES + SERVICE - OVERHAUL - MANUFACTURE OF AIRCRAFT INSTRUMENTS & ACCESSORIES

For further data on advertised products use page 99.
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Y A
How much would a failure
here cost you?

—FOR DEPENDABILITY . .. INSIST ON
TEN THOUSAND HOUR RCA “SPECIAL REDS’!

Large, complex production facilities
may now be easily controlled directly
from a centralized panel . .. and the
electron tubes behind these controls
have become vital to successful -mod-
ern production facilities.

Industrial plant owners have invest-
ed and are currently investing millions
of dollars in automatic and electron-
ically controlled devices. Their confi-
dence in electronics warrants the finest
industrial receiving tubes — RCA “Spe-
cial Reds.” Be sure —specify RCA Spe-
cial Reds in new designs and as re-
placements for prototypes currently
used in your industrial equipment
where operating conditions are within
the ratings of RCA “Special Reds.”

R.(A “'Special Reds”’—and only RCA “'Spe-
tial Reds”’— offer all these features:

® extreme uniformity of characteris-
tics from tube to tube

® exceptional stability throughout life

e extra long life (10,000 hours, mini-
mum)

e rigid construction for resistance to
shock and vibration

e finest quality materials and work-
manship

Your local RCA Tube Distributor
can supply you with ‘“Special
Reds’” and other RCA Tubes you
need for replacement. For fast,
friendly service, call him today.

RCA VICTOR COMPANY, LTD.

TUBE DEPARTMENT

MONTREAL 30

NEW PRODUCTS

(Continued from page 70)

® Dynamic Pickup For
Measurement of Low

Pressures
Item 966

A versatile new low-range pressure trans-
ducer smaller and lighter than many exist-
ing types of low-pressure pickups, the new
DYNISCO unit measures either gauge or
differential pressure in the ranges 0.00-0.05
and 0.00 to 1.00 psi. High accuracy and high
resolution characteristics make the new
pickup particularly suitable for sensitive
air-low measurements, vacuum equipment
studies, precision altimeters, and medical
research equipment, Special construction
minimizes acceleration sensitivity and facili-
tates use in aircraft and missiles.

The new dynamic pickup consists of a
17g” diameter, beryllium-copper bellows
fastened to the rigid pickup case and con-
nected to a special, strain-sensitive resist-
ance bridge. Separate input pressures are
brought to bear on either side of the bel-
lows through threaded connection holes in
the pickup case. Movement of the bellows
produces an electrical output signal pro-
portional to the difference hetween the two
pressures. T'he design can withstand over-
loads up to 15 psi. High acceleration effects
are minimized by a specially-designed sup-
port which protects the entire resistance-
bridge assembly. Acceleration sensitivity is
held to 0.001 psi'g with the effect of
lateral accelerations being negligible.

® Fan For Cooling Aircraft

Electronic Units
Item 967
This compact vane axial fan is being
installed in planes of the U.S. Air Force
to cool airborne electronic installations.
Overall dimensions are less than 7" long x
4” wide x 5!'3” high. The fan delivers 60

cfm at 5” pressure water guage and 112
cfm at 1” pressure water guage. It is de-
signed and built especially to meet the

{Turn to page 75)

For further data on advertised products use page 99.



Ve

s

e

/
f\ CURTISS-WRIGHT

now offers

THE “SNAPPER”
THERMAL TIME
DELAY RELAY

Relied on for positive action
and long life in scores of ap-
plications involving time delay
in electrical circuits, the
“SNAPPER,” formerly pro-
duced by Elly Electronics
Corp., is now a Cartiss-Wright
product.

Single pole, double throw
contact action eliminates chat-
ter. These unique relays feature
snap action, double throw, re-
liability, small size. They are
adaptable to military and com-
mercial applications. Time de-
lay periods: preset from 3 sec-
onds up. Envelope: metal,
miniature (7 and 9 pin) or oc-
tal (8 pin). Glass, 9 pin only.

High-Low Differenticd Thermostat

The “SNAPPER” Thermostat is a
single pole, double throw snap ac-
tion temperature sensitive
switch. Its snap oction prin.
ciple has been extended to
provide a low differential
thermostat with precision char-
acteristics, at low cost.

Canadian Representative:

Consolidated Electronics

Equipment Cempany, Lid.
1156 Yonge St,, Toronto, Ont.

fLECTRONTCS DIVISION

CURTISS-WRIGHT

CORPORATION = CARLSTIADT, N )
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NEW PRODUCTS

(Continued from page 74)

service requirements of aircraft installation.
is oil proof and explosion proof, and ope-
rates in either pressurized or non-pressur-
ized aircraft. In the exploded view photo-
graph of the unit, the major elements are
(left to right): vanes, wheel, housing, and
motor. The radio interference filter is di-
rectly above the housing.

® Magnetic ADF Antenna
Item 968

This new antenna’s primary feature is its
improved anti-noise characteristics, higher
sensitivity, lower weight, and zero drag.

Of flat construction it is designed for
flush mounting in a shallow cavity in the
skin of the aircraft being faired over with
a plastic cover so that the aircraft lines
remain unchanged.

At the center of the antenna is a small
electrostatically shielded loop coil wound
on an iron core. The position of the loop
is controlled by a small motor and autosyn.
Four ferrite collector bars extend radially
from the center of the antenna at intervals

of 90°. These collector bars are sensitive
only to electromagnetic energy and since
the loop coil is extremely small the re-
ception of electrostatic interference by the
loop itself is minimized. The minimized
pick up of electrostatic energy affords
a more sensitive null point and further
increases the usable sensitivity of the radio
compass system.

It may be substituted for the MN36, MN-
60, AS313, or AT269 Radio Compass Loop
Antennas and its performance is equal to
or better than these antennas.

® New Molded Tipco
Distribution Block Cuts
Wiring Time
Item 969

A new line of distribution blocks de-
signed to simplify wiring of panelboards
and switch-gear, cutting both wiring time
and cost is now available.

These new blocks are available with
either 2, 4, 6, 8 or 10 taps, each tap num.
bered for easy identification. Blocks are
rated at 600 volts for either 70, 125 or 225
amperes service.

-

Underwriter-approved pressure connec-
tors allow multiple connections, in a wide
range of wire sizes, to be made in one tap.
Vibration cannot be transmitted through
the connector, since the distribution block
is designed with the brass insert floating
free in the block. When wired, the block
offers protection from live power.

The distribution blocks eliminate bending
and soldering leads, require no covers, spe-
ctal tools or extra parts.

(Turn to page 77)

ALL SYSTEMS
AND MANUFACTURED
COMPONENTS s
ENGINEERED, 4
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TELEVISION TUNERS

Switch Type
Licencee of Sarkes-Tarzian Inc.

- <SR

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

pa— )
s cmmar—

PERMEABILITY TUNERS
PRECISION GEARS AND
GEAR TRAIN ASSEMBLIES
SERVO-LOOP SYSTEMS
MICROWAVE

COMPONENTS
Filters. Antennas

TOOLED AND

IN OUR KITCHENER
. PLANT

marsrL.anD

ENGINEERING
LIMITED

KITCHENER, ONT., CANADA

For further data on advertised products use page 99.



7 LOW COST
DECADE
INDUCTORS

the NEw 700 series

equalizers and tuned circuits at fre.
quencies between 150 to 20,000

cycles.
Four units are available in ranges

from 10 x .001 Henry to 10 x 1.0
Henry. When all four units are con-

necting in series, 11,110 steps from
.001 Henry to 11.11 Henries are
obtained.

Four HYCOR type EM-1 toroid coils

are used as elements in each unit.

The 10 steps are obtained by series
switching."'Q" factor remains essen-
tially constant over all ranges.

temperature changes and reason-
able amounts of D.C. may be run

The Decade-Units have excellent
stability in respect to current and
through the units with small effect
on inductance. ll

Dimensions of all types: 5%4” L,
x 3" W.x 214" H.

Net Price: $29.90
f.0.b. North Hollywood, Calif.
. Dhi

. i
Subsidiary of

{nternational Resistance Company

76
Indispensable for design and experi-
mental work on audio filters,

Representatives
in Principal Cities

3

11423 Vonowen Street
North Hollywood 9, Colif.

NEWS

(Continued from page 64)

Electronics Firm Names

Sales Chief For Canada

New York — Kenneth C. Meinken,
Vice-President of General Instrument
Corporation, has been assigned to
direct sales of the company's Cana-
dian subsidiary, General Instrument-
F. W. Sickles of Canada Ltd., which
has its headquarters plant at
Waterloo, Ont. His new duties, it was
stated, shortly will take him to Can-
ada to consult with leading Canadian
radio and TV set manufacturers for
whom the firm makes components.
Hugh T. Watt, Vice-President of Gen-
eral Instrument-F. W. Sickles of Can-
ada, will continue as heretofore in
overall charge of the operation.

Mr. Meinken, who is widely known
in the radio-TV industry, recently was
named a vice-president of General
Instrument when the company merged
with Automatic Manufacturing Co., of
which he had been Vice-President in
Charge of Sales. General Instrument,
with six plants in the U.S. and Can-
ada, is a major producer of radio, tele-
vision and electronic components.

Toronto Section I.R.E.
Schedule of 1956 Meetings

Schedule of remaining meetings of
the Toronto Section, LR.E., for the
1955-56 season, with speakers and
their subjects, is as follows:

Monday, January 16—Electronics In
Atomic Energy Project, J. Hardwick,
Atomic Energy of Canada Limited.

Thursday, February 9—Joint Meet-
ing with A.IEE. Students’ Night.
Three papers to be presented by uni-
versity students in competition for
cash prizes. ,

Monday, February 27 — Teletype,
Teleprinters and Facsimile, by J. S.
Ford, Canadian National Telegraphs,
Toronto.

Monday, March 26 — Tranisistor
Applications in Electronic Equipment,
by Richard Race, Motorola Inc., U.S.A.

Monday, April 9 (Annual Meeting)
—Directional Broadcast ntennas, by
E. W, Farmer, Canadian Marconi Com-
pany, Montreal.

Monday, April 30 — Ladies’ Night,
Banquet.

Toronto Section IRE
Visit C.S.A. Laboratories

Members of the Toronto Section,
Institute of Radio Engineers, were the
guests of the C.S.A. Approvals Labora-
tories, Rexdale, last November 21st.
The speaker on the occasion was Mr.
G. R. Cates, of C.S.A., who described
the function of the laboratories and
showed how their work is conducted.
The talk was followed by a tour of
the- laboratories connected with .ap-
provals work. T

Beckman Instruments
Appointments

Appointment of Donald C. Duncan
as General Manager of the Berkeley
Division of Beckman Instruments Inc.,
has been announced by Corporation
President, Dr. Arnold O. Beckman.

At the same time, Dr. Beckman an-
nounced the appointment of Thomas
Allinson as Manager of the Berkeley
Division, located in Richmond, Calif.
Allinson will report to Duncan, who
will continue to serve as general man-
ager of Beckman’'s Helipot and Arga
divisions in South Pasadena.

D. C. DUNCAN T. ALLINSON

Duncan, 37, received degrees in
electrical and mechanical engineering
from Pennsylvania State University.
He was an industrial control test
engineer for General Electric,
Schenectady, N.Y., in 1940, and from
1941 to 1945 served with the Navy's
Bureau of Ships in Washington, D.C.,
as an electrical engineer.

Allinson, 34, joined Berkeley in
1951 as plant manager. In 1954 he
was named marketing manager direct-
ing advertising and sales promotion,
market research and sales activities
of Berkeley's nuclear instruments,
analogue computers, counters, timers,
recorders and high frequency meas-
uring instruments.

Beckman’s Helipot Division is rep-
resented in Canada by R.O/R. Asso-
ciates of Toronto.

C.P.R. Combine
Communications And Computers

Facilities of Canadian Pacific Com-
munications will, it is announced, be
used to telegraph information from
principal points of the Canadian Paci-
fic Railways Canada-wide system to
supply the data for the company’s
electronic data processing machines.
These machines will be used to pro-
cess the 5,000,000 waybills, 9,000,000
passenger tickets, and 1,800,000 requi-
sitions on stores which are part of the
yearly transactions of the Canadian
Pacific. The electronic calculators —
manufactured by International Busi-
ness Machines — are housed in a new
seven-storey, air-conditioned Canadian
Pacific headquarters’ building situ-
ated at the back of Windsor Station,
Montreal. o @

) (Turn to page 78)
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NEW PRODUCTS

(Continued from page 75)

® “Q” Multiplier Kit
Item 970

Here is the Heathkit Q Multiplier you
hams have been asking for. A tremendous
help on the phone and CW bands when the
QRM is heavy. Provides an effective Q of
approximately 4,000 for extremely sharp
“peak” or “null". Use it to “peak” the de-
sired signal or to “null” an undesired signal
or heterodyne. Tunes to any signal within
the IF band-pass of your receiver. Aiso
provides “broad peak’ for conditions where
extreme selectivity is not required.

Operates with any receiver having an IF
frequency between 450 and 460 kc. Will not
function with ac-dc type receiver. Requires
6.3 volts ac at 300 ma. and 150 to 250 vdc at
2 ma. Derives operating power from yaur
receiver. Uses 12AX7 tube, and special High-
Q shielded coils. Simple to connect with the
cable and plugs supplied. Measures only
411" h. x 733” w. x 413” d. A really vauable
addition to the receiving equipment in your
ham shack.

® Graphic Recorder

Item 971

A portable, modestly-priced graphic re-
corder, capable of widespread applications
in the recording of data, has been intro-
duced to the market.

The lightweight, compact Model G-10
Graphic Recorder has dimensions of 10" x
71%” x 8”. It may be used directly as a re-
cording millivoltmeter or, with appropriate
transducers, as a means for recording pres-
sure, light intensity, temperature and many
other physical quantities. Designed to con-
form to rigid electrical and mechanical
specifications.

According to the manufacturer, the new,
15-pound model G-10 is the first instrument
of its kind which combines practical low-
cost with the operating characteristics
necessary for dependable recording of
scientific phenomena. The instrument is of
the self-balancing potentiometer type, and
features a standard full-scale response time
of 2.5 seconds and a standard sensitivity of
100 millivolts full-scale. Accuracy is 1 per
cent and maximum allowable signal source
resistance is 0.5 megohms.
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SHAPES

Get All These Important Advantages
of Teflon—Plus Low-Cost Fabrication

No other material is proving so versatile in the clectronics and electrical
field as Teflon. It is now widely used for insulating bushings, terminal
connectors, stand-off insulators and many other parts as its applications
continue to expand.

g’///

A}

POLYPENCO'

TEFLON’S OUTSTANDING PROPERTIES

Dielectric Constant..................cceueen. 2.0
Power Factor.......................o...... 0.0005
Dielectric Strength, volts/mil................. 400-500
Surface Resistivity (1009, R.H.) megohms..... 3.6 x 10

Temperature Range.......................=110°F. to +500°F.
Water Absorption...... PR 11
Chemical Resistance..............c.oooo.. .. excellent

FABRICATION FROM STANDARD SHAPES

POLYPENCO Teflon Shapes are available in rod, tubular bar, tape,
slab and flexible tubing—in a wide range of sizes—for fast, easy
machining to close tolerances on standard metalworking tools or
autormatic equipment,

POLYPENCO TEFLON MEANS QUALITY

In order after arder, POLYPENCO Teflon comes to you with
uniform, controlled density and maximum dimensional stability.
Stock sizes available for immediate delivery from distribution
locations throughout the country.

Take this first step toward a more efficient, economical solution
to your design problems. Write today for latest technical data.
POLYPENCO, INC.
2052 St. Catherine Street West, Montreal, Quebec

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

Nylon, Teflon, Q-200.5 and K-51

S0U PENT TRADEMARK

For further data on advertised products use page 99.
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*MICROWAVE...

COAXIAL TRANSMISSION LINES
7" 50 OHM —1%" 50 OHM

Ideal for applications to 3000 mc, without regard to frequency. Furnished with RETMA

flanges, which feature locating pins and anchor insulator connectors for positive

concentricity between sections. Can be supplied with PDC “Air-tite® couplings for

rapid, leak proof assembly in the field. Proved in use in many critical applications.

More in use than all other types combined.

TOWERS

Prodelin all-aluminum guyed towers are available, in 10-foot incremeats, to a height
of 200 feet. They can be raised or dismantled by 3 men in a half day, without special
tools or footings. No wrenches, nuts or bolts required to erect towers.

ANTENNAS
Cavity-Fed Comner Reflector —=p
All-aluminum, high gain, from 890 to 2700
mcs. Ideal for short distances, as in local “side
hops.” Lightweight. Low wind resistance, facili-
tating pole mounting. Inexpensive. (See illus-
tration right.)
4== 2000 MC. Horn
All-aluminum, 20 db ant for 2000 mc micro-
wave communication. Low cost. Replaces more
expensive parabolic ant for short-distance
transmission. (See illustration left.)

Parabolic. High gain, center and ofiset fed, from 890 to 2700 mcs. Spun
or mesh aluminum. Superior electrical and mechanical performance. Many
features incorporated as a result of years of actual experience and user
case histories.

TV BROADCAST

COAXIAL

TRANSMISSION LINES

51.5 and 50 ohm teflon and steatite
insulated transmission lines and com.

UHEF-TV
WAVEGUIDE
Prodelin is first choice in UHF-TV instal-

eonents provide very low att tion, low
SWR, and flat impedance systems.
Nominal 51.5 ohm lines are currently

e supplied in both teflon and steatite.
& Teflon lines are available with either
RETMA flanges or PDC “Air-tite”’ coup-

i lings at no additional cost. 6%’ teflon

& lines are supplied only with RETMA
fianges; steatite insulated lines with RMA.

lations using waveguide. Prodelin
d in n id

p B!
proving exceedingly efficient over a long
term of service in many instaliations.
Special sexed flanges, which allow for
expansion, permit rigid _hangiog direct
to the tower members. This also elimi-
nates the 24 bolts previously vequired
and reduces installation time more
than 50%.

UHF "TELEPLEXER”

The Prodelin “teleplexer” consists of a vestigial sideband filter
and a diplexer. It combines the output of the aural and visual
transmitters, rejecting and absorbing the unwanted portions of
the signal. The resultant signal is fed to a single transmission
line. The “teleplexer” is designed for inexpensive conversion to

50 KW operation.

Write for Fully
Descriptive
Catalog
on all these
Predelin Products

Phodeliss ey

World's Finest Transmission Llines
307 BERGEN AVE. - KEARNY, N, J.

NEWS

{Continued from page 76)
Radio Electronic Television
Schools Graduates
First Students

The future in electronics is “tremen-
dous”, with television sets more than
doubling in the next ten years in
Canada, Ronald Robinson, vice-presi-
dent and general manager of Canadian
General Electric told 140 graduating
electronics students November 19th.
Mr. Robinson was addressing the first
graduating class of the Radio Elec-
tronic Television Schools at a special
convocation in the King Edward Hotel.
Toronto.

There are now 1.5 million television
sets in the whole of Canada, Mr.
Robinson told the grads, “but by 1964
there will be more than four million
sets. There will also be more television
stations, and then there will be color
television too. It will be a billion
dollar business, and a bright future
for qualified technicians is assured.
If you are good enough, you will get
yvour share of that future.”

He estimated Canada would need
some 20,000 qualified technicians per
year. This graduating class, the first
from R.E.T.S. in Canada, has com-
pleted a one-year course, under the
supervision of expert instructors,
some of them qualified engineers.

Radio Electronic Television Schools
of Canada, Ltd., is associated with an
international training organization
with schools throughout the U.S.
Canadian headquarters was estab-
lished in Toronto a year ago. This
graduating class is the first turned out
by the school, which has a current
enrollment of 3,600 in branches across
the country, as well as at its two
Toronto locations. Branches have been
established in the first year at Mont-
real, Hamilton, London, Winnipeg and
Vancouver.

In their course students work with
and repair various power supplies,
super heterodyne radio receivers and
modern television receivers. Full
instruction is given in test equipment
such as the multi-tester, vacuum tube
voltmeter, tube tester, capacity tester,
signal generator, square wave genera-
tor, sweep generator and oscilloscope

Toronto Section |.R.E. Hold
Last Meeting Of 1955 Series

The last session in the 1955 series
of meetings of the Institute of Radio
Engineers, Toronto Section, was held
on Monday, December 19th, at the
University of Toronto.

Speaker on the occasion was Mr.
D. M. Simkins, Canadian Radio Manu-
facturing Corporation, Toronto, who
addressed the meeting on the subject
of “Power Tubes and Associated Recti-
fiers”. Mr. Simkins’ talk was illus-
trated with motion pictures and
demonstrations.

For further data on advertised products use page 99,



Plans Well Under Way For

1956 Canadian

Keen interest is being shown
throughout the electronic industry in
the Canadian [LR.E. Convention and
Exposition which will be held in To-
ronto on Octotber 1, 2 and 3, 1956.

The event will be held in the Auto-
motive Building, Canadian National
Exhibition Park, Toronto. This mag-
nificent building has been described
as one of the most beautiful exhibi-
tion buildings on the continent. It
is completely equipped with all facili-
ties for convention and exhibition
purposes and is ideally located with
unlimited parking space.

The Convention Committee’s plans
are now well under way. A brochure
giving complete details, including
floor plans and space rates, will be
mailed to prospective exhibitors.
Copies are available from the Con-
vention manager, Grant Smedmor, at
745 Mt. Pleasant Road, Toronto.

The exhibition will include a wide

M. J. Martin Sales Manager
3-M Company of Canada

The appointment of M. J. Martin
to the position of sales manager, ad-
ministration of Minnesota Mining &
Manufacturing of Canada Limited,
London, Ontario,
has been an-
nounced by Roy
W. Keeley, direc-
tor of sales.

Mr. Martin will
assume his new
duties immedi-
ately.

As sales mana-
ger, administra-
tion, Mr. Martin
will act as liaison
between various product managers
and supervisors assisting them,
through the director of sales, in form-
ulating merchandising and sales plans.
In addition, he will continue as ad-
ministrator of the advertising and
sales promotion departments.

M. J. MARTIN

CESCO Distributes

PRI Geiger Counters

Canadian Electrical Supply Co. Ltd.,
Montreal, has been appointed as dis-
tributor of precision radiation instru-
ments, geiger counters and scintilla-
tors for Eastern Canada. This dis-
tributorship covers all the Maritimes,
Quebec and Ontario.

In this new arrangement CESCO
will carry in stock the complete line
of precision radiation instruments.

ELECTRONICS & COMMUNICATIONS, NOVEMBER - DECEMBER, 1955

IRE Convention

variety of products of the industry
and of allied fields such as instru-
mentation, laboratory apparatus, ma-
terials, packaging and so on. There
will be displays of electronic equip-
ment as used by all branches of the
Canadian Armed Forces, and it is also
expected that equipment relating to
the industrial applications of atomic
energy will be shown.

Dr. George Sinclair of the Depart-
ment of Electrical Engineering, Uni-
versity of Toronto, Chairman of the
Technical Papers Committee, has
invited authors to submit titles and
abstracts of 100 to 200 words on
papers offered for presentation. The
deadline for receiving titles and ab-
stract is May 31, 1956. The papers
may be on any subject pertaining to
radio or any allied field of interest
to members of the LR.E.

A complete program of technical
papers and symposia is planned for
the convention.

Lake Engineering Appointed
Canadian Reps For

Gulton Industries

Lake Engineering Co. Ltd. announce
their appointment as Canadian Repre-
sentative for Gulton Industries Inc.
of Metuchen, New Jersey.
ated with Gulton Industries Ine. are
Gulton Mifg. Corp.,, Glenco Corp.,
Greibach Instruments Inc., Thermister
Corp. of America and Vibro-Ceramics
Corp., all of Metuchen, New Jersey.

Many of the products of these firms
will be manufactured in Canada by
their Canadian Associate, Titania
Electric Corporation of Canada Ltd.,
at the company’s new plant which is
nearing completion at Gananoque,
Ontario.

Automatic Electric Develops
New Telephone Switch Unit

A new telephone switch for use in
railroad communications systems has
been developed by the Automatic
Electric Company. The unit is a
small desk type unit and has a capa-
city of two to 11 pairs and includes
all the equipment .required for con-
necting a telephone to any one of the
pairs for which it is wired.

The company designed the new
switch to improve on an earlier model
which ““employed the jack-box-and-
dummy-plug method for switching one
telephone among a number of tele-
phone lines.

(Turn to page 82)

Associ-
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SUPER HI-HEAT
Soldering

NO. 4033 R ——

NO. 4035
== .

= /] L

NO. 4039 ——

o= )<
NO. 4036 Az

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 comforiable, 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 47% watts! Special pro-
cessing eliminates maintenance
chores. Change from one tip to
another in less than 5 seconds!

ELECTRIC TOOL CO.
OF CANADA

44 DANFORTH ROAD
TORONTO 13, CANADA

For further data on advertised products use page 99.
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TEST

COAR CHILER

Provides 4 to 50 Ibs. or more of air per
minute at —70° F or lower continuously
without dryers at pressures to 15 psi
or higher. Elevated temperatures also
available. Ropid raising and lowering
of temperature can be provided as
well as vacuum pump equipment for
simulating cold air at high altitudes.
Complete unit custom designed with
automatic defrost.

/ ' :y:'/',“ \“Vl.
' 6 LIQUID CHILLER

Conditions any liquid — fuel, corrosive
or non-corrosive — at pressures to
1000 psi and higher with flows of
100,000 ibs. per hour if required. Tem-
peratures of —70° F or lower or
elevated temperatures if required.

Other American Research test facilities
include simulation of Altitude, Tem-
perature and Humidity in any combi-
nation, Sand and Dust, Explosion,
Rcin and Sunshine and Fungus, as
well cs Industrial Processing Equip-
ment and a new line of Hydraulic Test
Stands.

Write for complete catalog.

AMERIAN RESEARGH

CORPORATION
333 BROOK ST. BRISTOL, CONN.

Background Music

Considered to be the largest installation of its kind in Canada,
the background music system fitted in the new Toronto store
of Henry Morgan & Company Ltd. boasts 101 loud speakers.

HAT is believed to be the largest

Canadian installation for the
express purpose of providing back-
ground music has been fitted in the
new Henry Morgan and Company
Limited store in Toronto. The installa-
tion was carried out by Instantaneous
Recording Service of Toronto. The
system provides background music
through the medium of eight-hour
playing tapes which originates in the
studios of Instantaneous Recording
Services in downtown Toronto and is
delivered through the medium of 101
loudspeakers installed in the Henry
Morgan store.

The originating source consists of a
battery of Presto eight-hour continu-
ous long-playing tape reproducers with
associated pre-amplifiers and power
amplifiers. These units, which are
continuous in operation, will repeat
an eight-hour tape which consists of
approximately 175 different musical
selections automatically if the tape is
not changed. However, in the library
of LR.S. are sufficient long-playing
tapes to provide musical reproduction
for 25 days without repetition.

The installation at LR.S. incorpo-
rates several uniqué features. Since
it is unattended after normal business
hours, it has been designed to assure
against breakdown or failure of service
to subscribers. This has been achieved
by the design of control equipment

that automatically cuts in a second or
third complete reproducing system in
the event of breakdown of the primary
service,

Unique Tape Injector

The most recent innovation designed
and being used in the LR.S. system of
background musical transmission is a
unique tape injection system. Every
two months L.R.S. produce a new two
hour tape that contains hit musical
numbers featured in current New York
shows — musical selections that are
destined to become “Standard” num-
bers. One of these injection tapes is
placed on an auxiliary long-playing
tape reproducer. Through the use of
inaudible notes, recorded on the
primary 8 hour tape, the injection
unit is controlled automatically. After
any pre-determined numbers have
been reproduced from the primary
tape, the injection unit is cut in and
any pre-determined number of new
up-to-date numbers from the injection
tape are reproduced over the net-work.
A further inaudible note on the
primary tape cuts out the injection
unit and the reproduction reverts to
the primary unit and this cycle is
automatically repeated. This unique
injection system makes possible the
automatic injection of seasonal
music such as Christmas and Easter
selections.

@ Part of the wired music distribution studios of I.R.S. showing left two long-playing
tape reproducers and in the rear tape duplicating equipment.

For further data on advertised products use page 99.
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In the L.R.S. system automatic vol-
tage regulators control the putput

signal at a constant level — an Direct-reading, mUIti-purpose

important requirement in downtown
Toronto where line voltages vary

throughout the day and night. The
taped music is fed to a 100 terminal
Bell Telephone set-up located in the |
studio and maintained at a constant |
DB level. The music is then carried
by special equalized lines to the Bell |

Telephone’s Empire exchange from
whence it goes out on similar equalized

lines to the Orchard exchange in the
north west section of the city, a
distance of approximately eight miles. |
There it terminates in a ten channel |
bridging amplifier. A further Bell line
carries the music from one of the

output channels of the bridging ampli-
fier to the Morgan store. Here it is

fed into an elaborate hi-fidelity power
amplifier set-up. Duplicate amplifiers ‘ ]0 to 2],000 MC

Hewlett-Packard offers eight precision
signal generators providing, collectively,
direct-reading test signals between 10
and 21,000 MC. Whether you are
measuring gain, selectivity, semsitivity,
image rejection ; driving bridges, slotted
lines, antennas, filter networks; deter-
mining signal-noise ratio, SWR or trans-
mission line characteristics, there is one
of these wide range, high power instru-
ments to answer the need. All have
broadest usefulness, simple operation,
wide modulating, pulsing and other out-
put choices. Direct output calibration;

|-

P no charts or tedious interpolation.
: -hp- 608D p
| BWIeLt-Packard ofre jroad selection of direct-reading signal generato
Instrument Frequency Ronge Choracteristics Price
Output 0.1 uv ta 1 vinto 50 chm laoad. Pulse
. q -hp- 608C 10-480 MC or CW modulation. Direct colibratian. $ 950.00
® Dual 50 wau amphﬁers’ mopuon Qutput 0.1 uv to 0.5 v inta 50 ohm load
speaker and control relay rack used in -hp- 608D 10-420 MC Pulse or CW modulo.'ion. Direct calibratian. 1,050.00
the Henry Morgan store. OQutput 0.1 uv ta 0.5 v inta 50 ohm load.
-hp- 612A 450 ta 1,200 MC Pulse, CW or AM ta 5 me. Direct calibratian, "200"00_
. . tput 0.1 1{ .2 int h 5
are installed so that at the flip of a -hp-614A | 80010 2,100 MC | uteut Qo1 kv te 0.223 v into 30.ahm laad. | ) 50 00

switch the second amplifier can be cut

Swit A -hp- 616A 1,800 to 4,000 MC Output 0.1 uv to 0.223 v into 50 ohm load.
in, in the event of a tube — capacitor

Pulse, CW or FM madulatian. Direct catib. | '+95C.00

a . . Qutput 0.1 uv ta 0.223 v inte. 50 ahm load.

or re_sxstor breakdo_vgn in the primary hp- 6188 3,800 to 7,600 MC | Pulse, CW, FM, squore wave mod. Direct | 2,250.00

amplifier. In addition to the main calib.

volume control on the power ampli- Output 0.1 uv to 0.07T v inta 50 ohm laad.

fiers, due to the varying acoustical .hp 620A | 7,000 to 11,000 MC | Pulse, CW, FM, square wave mad. Direct | 2,250.00
b a calib.

conditions, on each of the three floors Goto I Wl To, 10 e 1 nTe et o7 e s

a separate and concealed volume l -hp- 628A | 15,000 to 21,000 MC | ternal pulse, FM, or squore wove mad. 3,000.00

Direct colib,

control has been installed. As a further
assurance of maintaining proper back-
ground level in specific areas where '
the number of patrons vary, further
separate controls have been installed.

To provide an added service to the
Henry Morgan store, special wiring to

HEWLETT-PACKARD COMPANY
Dept. E, 3037 Page Mill Rood, Pole Alte, Califarnic

Please send me complete information on:

the central telephone switchboard -hp- Model No. Signal Generator.

enables the switchboard operator to

lift a hand microphone from a con- Nome

venient hook, which automatically cuts ® Gompony

off the background music and makes

possible the use of the entire installa- Pata “"’},"};-'f ‘f:°;9°‘ﬂ':":";3“' notice Address

'siyosl:ea:ﬂli a highly efficient public address ! e City Zone Siote
. ]
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NEWS

(Continued from page 79)
Canadian Made Electronic
Equipment For H.M.C.S.

Bonaventure

Electrical and electronic equipment
valued at $2,834,000 has been ordered
from Canadian firms for the Royal
Canadian Navy’s new aircraft carrier,
Bonaventure. In addition, some $200,-

000 worth of orders for such equip-
ment have still to hbe let by the De-

partment of Defense Production,
which places all contracts for the
Navy.

BINDS
INSULATES

COLOR-CODES
and MARKS

All in one easy,
simple operation.

Available in a wide
variety of colors and
sizes.

We are equipped to
print Cable Markers
promptly — One off
or a hundred thou-
sand.

While the Bonaventure is being
built in Northern Ireland by Messrs.
Harland and Wolfl Limited of Belfast,
every endeavor has been made, where
possible, to fit this ship with equip-
ment and material of Canadian manu-
facture.

Among the major Canadian equip-
ments to be installed in the carrier
are several electronic fire control and
radar units, worth some $2,181,000,
which make up part of the ship’s in-
ternal communications and fire con-
trol system. Radio transmitters and
receivers, along with other items of
radio equipment, have also heen or-
dered in Canada to the value of about

Temperature range from —60°C. to -150°C.

Hellermann marks it forever.

Keeps end neat and permanent.

If you have an Identification or Cable Marking Problem please write.

HELLERMANN CANADA LIMITED

44 DANFORTH ROAD -

TORONTO 13 -

OX. 1-1131

Write for illustrated brochure showing hon Hellermann can save you time and money.

$264,000. In addition, there has been
ordered $313,000 worth of electrical
fittings and fixtures, such as transfor-
mers, distribution panels, lighting
units, etc.

Mobile Radio Aids

Seaway Construction

Duties of the engineering stafl of
the St. Lawrence Seaway Authority is
being facilitated hy the use of a pri-
vate mobile radio system which con-
sists of a bhase station and 14 mobile
units which have been supplied by
the Bell Telephone Co. of Canada.

The equipment is being used by
hydrographic engineers who are
carrying out surveys between Mont-
real and Cardinal, Ontario. Disposi-
tion of the equipment is divided be-
tween three groups, two of which are
working on both sides of the river,
and the third group, who are working
on board ship.

Further use of mobile radio equip-
ment is planned by the Ontario
Hydro-Electric Power Commission,
who plan the installation of mobile
radio apparatus in eight station
wagons for use in co-ordinating the
relocation of communities which will
be submerged during the building of
the seaway.

I.R.E. Members Tour

Marconi Plant

More than two hundred members
of the Institute of Radio Engineers,
the American Institute of Electrical
Engineers and the Engineering Insti-
tute of Canada were given a conducted
night-time tour of the Canadian Mar-
coni Company head office and factory
on Trenton Avenue, Montreal, re-
cently. In addition, the guests were
shown the company’s research labora-
tories and facilities, as well as the
aviation department and radio relay
department on McEachran Avenue,
Outremont.

The visitors were welcomed by Mr.
S. M. Finlayson, Canadian Marconi
president, who gave a brief summary
of the company’s history and outlined
the type of work Marconi was pres-
ently engaged in with particular em-
phasis on electronic products and
equipment for the home, for cefense
purposes and for industrial use.

Ontario Hydro Awards Large
Order To Enfield Cables

Enfield Cables Limited of Brims-
down, Middlesex, England, have an-
nounced that they have been awarded
a contract to the value of approxi-
mately $500,000 by the Hydro-Electric
Power Commission of Ontario,
Canada. The cables will be laid in
Ottawa, and they will cross the well-
known Rideau Canal in the capital
city.

y {Turn to page 84)
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Series D37,
dual with
single shaft,

It's better, quicker, cheaper, to specify CLAROSTAT ~ SERIES 48: For miniaturization. 5/8” d. 0.2 watt.

for these carbon control requirements, because:

For usual needs, there's an adequate choice of
standard Clarostat types such as:

SERIES 37: 1-1/8” d. 0.5 watt. Linear or tapers. One
to three taps. Available with switch. Choice of shafts.
Singles or duals. 500 ohm to 5 megohms Approved
for Type RV3, characteristic U, MIL-R-94 specification.

SERIES 47: 15716~ d. 0.5 watt. Linear or tapers. One
tap, choice of three positions. Available with switch.
Choice of shafts. Singles or duals. 500 ohms tc
5 megohms.

for use with

High-voltage couplers

508 ohms to 5 magobms, linear; or 2,500 ohms to
2.5 megohms, tapers. Singles or dumls. Available
with switch.

SERIES 51: For high-vcitage high-resistance electronic
circuitry. 1-17/32” d. phenclic case. 1 watt. 5,000
ohms to 50 megohms. 10,000 V.D.C. breakdown test
between terminals and mounting bushing. Maximum
operating voltage, 4,000. Tapers available.

And for unusual needs, Clarostat can design and put
into production those special types — qguickly, satis-
factorily, economicaliy — often based on ingenious
adaptation of standard feaiures and aveilable tooling.

SEND FOR LITERATURE. Engineering collaboration,
quotations and prompt delivery cycles,

available on request!

elevated potentials.

Series 51
high.voltage
high-resistemce vontrol.

Controls & Resistors Ast your Distridutor row or wwite fo:
ELECTRONIC TUBE & COMPGNENTS DIVISION

CANADIAN Marconi COMPANY

830 Bayv ew Avenug, Torento, Ontaric.

Branches: yancouver  Winnipez o Montr2a’ o Falifax e St. Jobn's, Nid.
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INCORPORATED

rt €lectronics -

LARGE STOCK
of TUBES

Receiving, Television, Transmitting,
Special Purpose, Klystrons,
Magnetrons, etc.

MORE THAN A MILLION TUBES
IN STOCK AT ALL

KC3 19.00
KC43  19.00
1824 4.45
1832 44
1835 3.25
1838 25.00
1847 7.50
1856 14.00
1P23 45
2¢22 .35
2C33

RA233A .68
2¢43 9.75
2C46 6.00
2C51 3.25
2021 1.00
2D21W 175
2J26 4.75
2)32 7.50
2K31  100.00
2K38  25.00
2K45  55.00
2K48  65.00
2K56  55.00
2X2/879 .22
3A5 .25
384 1.00
387 .35
3824 1.25
3824W  7.45
3827 6.75
3C378 25.00
3CPIS)  2.00
3DPIS2-A 8.50
3E29 8.45
3FP7A 3.5
3JP7 3.75
3RP1 9.00
4823 10.00
4828 3.25
4E27 9.00
4925 19.00
43 75.00
4J32 75.00
433 75.00
5AP1 2.00
5821 2.75
58P1 99
58P4 1.75
5CP1 3.25
5C22 27.50
5D21 6.45
5D23/

RK65 7.45
5024  15.00
5FP7 1.75
5HP1 3.75
5MP1 3.75
6ACTW  1.00
6AS6 2.25
6J4 1.95
78P7 2.75
10Y 19
1246 129
12SP11  25.00
T20 2.90
TZ20 2.00
™ 2.00
2304 .44
26C6 1.00

30 Spacial .22

36Cé 1.00
FG32 1.99
39/44 10
T40 2.00
HY40Z 2.09

42-A79 5.00
RK&9/

1431 1.75
RKS$2 1.75
RK&5 7.45
RK72 65
RK73 .65
101F W.E. 1.35
101 L W.E. .99
F127A 17.00
VT127A 175
GL 152 10.00
FG172 17.50
2058 .65
207 55.00
212A 45
2N5A W.E. 2.00
nzc 3.7§
2498 3.75
250R

Eimac 3.45
253AW.E. 3.45
254A W.E. 5.52
274BW.E, 3.00
312A W.E. 2.95
322CAA  7.45
359A W.E. 1.5¢
373AW.E. .75
374A W.E. 1.75
388A W.E.1.75
393A W.E. 4.5¢
394A 3.75
4168 Q
1I21AW.E. 7.4,
422A W.E. 4.45
4468 2.00
164 2.25
A7T1A 2.00
H-590 45.00
NL-532A .44
515 .44
WL-616 19,00
NL6BT/

685 25.00
673 12.00
705A 65
7078 4.50
713A 39
715A 2.00
7158 4,50
TN7A .35
INA 1.00
1B 5.5%
722A 77
723A/B  8.75
7248 77
726C 25.00
730A 7.50
802 3.25
806 7.00
807 1.35
813 10.00
826 75
8308 1.00
832 4.50
832A 5.75
833A 30.00
837 .85
84 19
842 2.25
843 .25
845 5.00
851 12.00
61 5.52
864 a7

TIMES

866A 1.25
872A 2.75
876 75
884 77
891 77.00
9021 3.25
931A 3.9
954 g4
955 .24
CK-1289 .83
DG-1254 5.00
1616 .44
1619 .22
1620 3.25
1625 A9
1626 19
1629 10
1630 55
1632 22
1680 77

846 d

VC1907 45.00
5517 1.75
5635 4.50
5636 4.5)
5637 5.09
5643 4.50
5651 1.50
5570 2.00
5672 75
5678 75
5687 2.75
5591 4.50
5692 6.75
5693 4.45
5702 1.45
5726 1.00
CK5744 77
5751 2.75
CK5784 225
5800 Vic-

toreen 1,25
5840/

SN-1039 5.00
5849 7.59
5933 2.45
5964 44
6005 1.75
5035 9.00
6038 3.35
6096 1.00
6098 2.75
6099 75
6101 1.35
7193 14
8002R 25.00
8011 .44
8012 1.95
8019 1.50
8025 2.95
8025A 3.45
9002 .65
9006 24
381M1A .50
D49SN72 55.00

CRYSTAL

DIODES
IN21 .25
IN23 A7
IN25 2.75
IN38 75
IN43 77
IN5S8A 1.25
IN75 1.35

MANY ADDITIONAL TYPES, NOT LISTED.
WRITE FOR OUR CATALOG.

"Calvé

rt €lectronics

INCORPORATED

Dept. CE, 536 Broadway, New York 12, N.Y.
Cable Address: CALVERTRON

C.G.E. Gets Contract For

Installation Of Horn Antennas

Canadian General Electric Company
has announced the signing of a con-
tract with the Bell Telephone Com-
pany of Canada for the installation of
microwave horn antennas and wave-
guides at 39 relay points between
Uxbridge, a few miles north of To-
ronto, and Lake of Two Mountains
on the Manitoba border.

These relay stations are being con-
structed by the Bell Telephone Com-
pany of Canada and will form part of
the transcontinental microwave radio
relay system which will provide for
coast-to-coast television programs and
additional telephone circuits.

The overall network is being con-
structed in stages by the telephone
companies which comprise the Trans-
Canada Telephone System, and is
scheduled for completion early in
1958.

Distinguished South Americans
Visit Canadian Aviation

Electronics

Col. Mariano Ospina, Chief of Staff,
and Col. Gerardo Varela, Senior Finan-
cial Officer of the Air Force of the
Republic of Colombia — recently
visited North America to acquaint
themselves with the latest develop-
ments in electronics. CAE was chosen
by them as onz of the leading repre-
sentatives of Canadian effort in this
field. In Montreal the itinerary
included a visit to ICAO Headquarters
and a meeting with ICAO’s Secretary
General, Mr. Carl Ljungberg. In
Canada’s capital, Ottawa, Col. Ospina
had an opportunity to inspect Depart-
ment of Transport facilities, among
them the CAE manufactured OMNI-
RANGE at Uplands Airport.

G. C. W. Browne Honored On Retirement

Believed to have been the first
occasion in which Federal civil ser-
vants of the United States thus hon-
ored a civil servant af Canada, a
unique ceremony toock place in Ottawa
recently when the Department of
Transport’s retired Controller of Tele-
communications, G. C. W. Browne was
presented with a scroll and a wrist
watch from his many friends and ac-
quaintances in Washington. The pre-
sentation was made by Philip S. Bo-
gart, Transport and Commununications
Attache of the United States Embassy
in Ottawa on behalf of United States
officials in the communications field
of the State Department, Military Ser-
vices, Coast Guard, Civil Aeronautics
Administration, as well as Federal
Communications Commission, the De-
partment of Agriculture and the De-
partment of the Interior.

George Cecil Watson Browne is a
native of Ireland and a graduate in

civil engineering from Trinity College,
Dublin. He was engaged in radio de-
velopment activities in the United
States for a number of years and later
in marine radio work in Great Britain.
He entered the Canadian Government
radio service in 1914. During World
War I, he served with the Royal Cana-
dian Navy ending up in charge of tech-
nical and practical instruction at the
Naval Wireless School at Ottawa. Re-
turning to the then Department of
Marine, he was placed in control of a
group of Direction Finding Stations on
the East Coast. In 1936, with the for-
mation of the Department of Trans-
port by the merging of the Depart-
ment of Marine and the Department of
Railways and Canals, Mr. Browne was
appointed Assistant Controller of
Radio. In 1947 he was appointed Con-
troller of Radio, later changed to
Controller of Telecommunications.

-

® G. C. W. Browne, recently retired from the Department of Transport in which

department he held the position of director of telecommunications is shown left

being presented with a scroll by Philip S. Bogart, Transport and Communications
Attache of the United States Embassy in Ottawa.

For further data on advertised products use page 99.



indispensable for measurement and reception

MODEL R

MICROWAVE
FIELD INTENSITY
RECEIVER

HIGH SENSITIVITY & SELECTIVITY
Automatic tracking, double-turied cavity pre-selector.

EXCELLENT GAIN STABILITY —
Equipped with AGC; “signal-lock” AFC.

SELF-CONTAINED
Electronically regulated low and high
voltage power supplies.

UNI-DIAL CONTROL
tracks automatically, direct reading linear dial.

Basic Receiver: Mode! R-B
Tuning unn Frequescy Ranges:
Model RL-T: 950 2,040 mc

Model RS-T: 1,890

Model RM-T. 4,190

Model RX-T: 7,260 — 11,260 mc
Stgnal Clnablllnes

, CW, MCW, puise

Skirt Selecmlly
0 db — 6 db bandwidth
atlo less than 5:1

IF Rejection: 50 db

Input AC Power:
105-125 v., 6C cps, 440 watts

Input Impedance (ANT) 50 ohms
VSWR: Less than 4:1 over band
Range of Linearity: 60 db
Receiver Type: Superheterodyne
Maximum Acccptable (nput

Sensllmly
—80 dbm or better throughout
range on ail models

Frequency Accuracy:
o

%
IF Bandwidth: 3 mc
Vioeo Bandwidth: 1.5 mc
Image Rejection: Greater than 60 db
Gain Stabflity with AFC: =2 db
Automatic Frequency Controt
Puli-out range 10 mc off center
Recorder Output: 1 ma full scale
Trigger Output:
10 v. pulse across 100 ohms
Audio Gutput:
5 v. undistorted across 500 ohms
FM Oiscriminator

Sigmal Amplitude: 0.1 v. rms without
external attenuation

Video Resnolse 20 cps lo 15 mc

Size: 17”7 w x

weight: 180 Ihs

Price:
Model R-| B (Bam: Unit): $1,500
Modei R 2,500
iModel RS T 1 500
iMode! RM-T:. 2,500
Model RX-T: 1,570

Note: To the basic cost of $1,500 add ccst
of tuning units required.

Deviation Sensitivity: .7 v.-mc Prices 'subject to change without notice

AVAILABLE ON EQUIPMENT LEASE PLAN

FIELD MAINTENANCI SERVICE AVAILABRLE
THROUGHOUT THE COUNTRY

POLARAD ELECTRONICS CORPORATION

e 43.20 34th STREET, LONG ISLAND 1, N. Y.

L -
VIN wr1ia

REPRESENTATIVES IN CANADA: Measurement: Engineering Limited, Arnprior, Ontario e Toronto, Ontario

ELECTRONICS & COMMUNICATIONS, NOVEMBER - DECEMBER, 1955 For further data on advertised products use page 99.
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RADIO and TV noise

i
13

INTERFERENCE
FILTERS

Each Aerovox Filter is individually
tested and is guaranteed to end
radio and TV annoyance caused by
H.P. motors, oil burners, refriger-
ators, eleetric shavers and other
appliances.

TYPE IN-310
Bracket mounted
unit with high

inductance. L/

&/
TYPE IN-240 | Tvee IN-270
For use in the most serious Inezpensive type
cases of radio interference. JSor slight

interference.
i f

TYPE IN-290

Designed for local
TYPE ANL-37 . inler/erenieo/
Indicates the correct type variable
aof IN filter to use. character but

8trong intensity,

EROVOX
a;ma%u

S oncdoscde oiff NEROVOX

AEROVOX CANADA LIMITED
HAMILTON, CANADA

Manufacturers of fixed capacitors
for all vadio, TV and electronic equipment. 5507

................................................. o-e

western sales CHAS. L. THOMPSON LTD,,
VANCOUVER, B.C.

inUS.A. AEROVOX CORPORATION,
NEW BEDFORD, MASS,

DOMINION FASTENERS APPOINTMENTS

E. G. BRADNER

® Following a recent directors’ meeting,

Dominion Fasteners Limited, exclusive

I

L. WILLS

Mr. George A. Tmnerman, president,
Canadian manufacturer and licensee of

Tinnerman Speed Nuts, announces the appointinent of Mr, E. G. (Ernie) Bradner
as vice-president and general sales manager, and Mr. L. (Bus) Wills as vice-president
and secretary-treasurer.

Quebec Hydro To Have Longest
Private Commercial Microwave

System In Canada

The longest private commercial
niicrowave communications system in
Canada will link Hydro-Quebec's giant
new power development on the
Bersimis River to Montreal.

Hydro-Quebece’'s Bersimis No. 1
plant, now under construction in
Northeastern Quebee on the North
Shore of the Gulf of St. Lawrence,
some 400 miles northeast of Montreal,
will have an ultimate capacity of 1.2
million h.p. Timed with the scheduled
operation of its generators, the system
will be completed by September 1st,
1956. The Bersimis No. 2 plant, 18
miles down river from Bersimis No. 1,
with a scheduled capacity of 600,000

h.p., will also be linked to this micro-
wave system upon completion.

The system will cost approximately
1 million dollars. It will include 30
telephone circuits as well as teletype,
telemetering and load frequency con-
trol circuits, all utilizing microwaves
as means of transmission. The electric
power produced at, and transmitted
from Bersimis will be remotely
indicated at the Hydro-Quebec Build-
ing from where power consumption
will be controlled by means of the
load frecuency coptrod circuits. Hydro-
Quebzac’s engineers will be in a posi-
tion to make fast and vital decisions
on the eontrol of power from the new
plant. The combination of control
and telephon: circuits will enable
them to initiate any n2cessary changes
with the wimaost speed and accuracy.

MARCONI APPOINTMENTS

J. S, OGILVY

,
C. S. STEPHENS

@ T. C. Adams, comptroller of Canadian Marconi Company, has announced two
new appointments in the Finance Division of the Company. Charles S. Stephens, C.A.,
has been appointed assistant to the comptroller, and John S. Ogilvy, C.A., has been
named internal auditor for the Company. Mr. Stephens and M:. Ogilvy will both
make their headquarters in the head office of Canadian Marconi Company in Montreal.

For further data on advertised products use page 99.



Canadian Aviation Electronics
Expand West Coast Operations

Work has started on the new 16.000
sq. ft. Vancouver plant of Canadian
Aviation Electronics Limited, with
headquarters in Montreal. The build-
ing on Fraser Street is scheduled for
completion by late Spring, 1956. Plans
allow for a further 24.000 sq. ft.
expansion.

The plant will house the engineering,
manufacturing, repair and overhaul
and consumer
products division
of CAE's West
Coast branch.

The lay-out of
the new Vancou-
ver plant follows
closely the prin-

ciple of visual
control, as ap-
e plied in CAE’s

modern elec-
tronics headquar-
ters in Montreal considered as one
of the finest examples of up-to-date
factory planning in North America.
Unobstructed areas can be adjusted
to particular work projects. At present,
the following areas are planned for:
oflice, machine shop. repair and over-
haul, service, maintenance, warchous-
ing, maintenance stores. The same
flexibility is maintained in internal
power distribution.

D. MANDERS

CAE's West Coast operations are
under the management of Mr. Dave
Manders, OBE, a Science Graduate of
the University of British Columbia
and fermer B.C. representative of the
National Research Council, Ottawa.
Mr. Manders was awarded the OBE in
recognition of his war-time services
as a radar specialist with the RCAF.

Pye Mobile Radio Equipment
For Seaway Contractor
The St.

Lawrence Seaway, now
becoming a modern reality, is a
century-old idea. Several contracts

have already been awarded by the
Scaway Authority to different com-
panies and already work is well under
way 1n the Montreal area. McNamara
Construction Company Ltd., of
Toronto. which is taking part in this
multi-million dollar operation, has
been supplied with a Pye V. H. F.
radio communications system. The
dredges ‘“Charlie M", “John Holden™
and “George M. Jr.”, together with
the tug “Marny M" and the houseboat
“Tanti II" have been equipped with
Pye model PTC 117 “Reporter™ mobile
radio-telephones, all using PTC 3GP
ground-plane antennas for maximum
coverage. Installed at the McNamara
office on the Department of Transport
wharf, Coteau Landing, Quebce, is a
Pye model PTC 704 15-watt fixed
station, also using a PTC 3GP ground-
plane antenna.
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With electronic controls taking over more
and more operational functions in military
and industrial applications, it is becoming
increasingly important that the electron
tubes used be dependable under extremely
severe conditions. This applies particularly
to installations in aircraft where tubes must
operate reliably at high altitudes, while
subjected to continuous vibration, varying
voltages and frequent shock. Because of
their advanced design and construction . . .
born of never-ceasing research and special
production skills. .. Bendix Red Bank Reli-
able Electron Tubes have the dependability
necessary to meet these severe operating
conditions. You can depend on our long,
specialized experience to give you the right
answer . .. for afl types of regular as well as
special-purpose tube applications, Tubescan
be supplied to both commercialand military
specifications. Call on us for full details.

Manvufacturers of Special-Purpose Electron Tubes, Inverters.
Dynamotors, Voltage Regulators and Fractional D. C. Motors

DESIGNATION AND TYPE TYPICAL OPERATING CONDITIONS
Proto- Bendix P, Base Heater Plate Voitage
Type type No. Description | 4 1q"Bulb Vofage Per Plate M.A. Load
5838 6X5 TE-3 Full Wave Octal 6 350. 70.
Rectifier T9
5839 6X5 TE-2 Full Wave Octal 2.5 350. 70.
Rectifier T-9
5852 6X5 TE-S Full Wave Octal 6.3 ‘T 350. 70.
| ||| Reetifir L | —
5993 6X4 TE-10 Full Wave 9-Pin 6.3 350. 70.
_— | (Rectifr | Miniatwe | | 0 { |
6106 5Y3 TE-22 Full Wave Octal 5.0 350. ‘1 100.
Rectifier 79
T T T
Proto- | Bendix P Base Heater | Plate | Screen | Grid Plate | Power
Type type | No. Description And Bulb | Voltage | Voltage | Voltage | Voltage Current | Output
| <
5992 | 66 | TE-8 |Beam Power| Octal 63 | 250 | 250. | 125 [a000]45.MA [3.5W
| Amplifier T9 J
e S +— —
6094 GAQSS TE-18 | Beam Power| 9-Pin 6.3 250. 250. 125 [4500| 45. MA | 3.5 W
6005 | Amplifier | Miniature
——— B — - —t —_— 4+ — 3} — —— - e S—
6385 | 2C51 | TE-21 Double 9-Pin 6.3 150. - ~20 |[5000f 8.MA | —
i 5670 Triode Miniature l

*Tube Manufactured with Hard (Nonex) Glass for High Temperature Operation (Max. Bulb Temp. 300°C.)

AE-54-12

AVIATION

MONTREAL

For additional data write to:
200 LAURENTIEN BLVD., MONTREAL

ELECTRIC

I TED

VANCOUVER

SALES o SERVICE ¢« MANUFACTURE » OVERHAUL of AIRCRAFT INSTRUMENTS & ACCESSORIES

ELectroNIcS & COMMUNICATIONS, NOVEMBER - DECEMBER, 1955
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Serving you during 1955 has been a lasting pleasure . . .
we hope our efforts on your behalf have been worthwhile.
We hope, too, that your Christmas and New Year will be
happy and peaceful and that everything you wish for in
1956 will be yours. In the meantime we’ll continue to
work even harder for you. From all of us to all of you . . .

Season’s Greetings and all our Best Wishes.

The Staff of
AGE PUBLICATIONS LIMITED
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PRINTED CIRC
5" COLOR T

U
\')

Shpg. Wt. 27 lbs.

“I'he technical specitications for thiz fine instrument speak for themselves. Vertical channel sensi-
tivity is 0.025 vobs RMS/inch at | Ke. Vertical frequency response is essentially tlat to 5 Mc. and
down only 1.5 db at 3.58 Mc. 'leal for Color TV work!

Extended sween generator range is from 29 cps to 500 Ke in five steps, far heyond the range
normally encountered ut this price level.

Other features are: plastic-molded capacitors for coupling and by-pass  preformed and cabled
wiring harness— 7 axiz input for intensity modulation  peak-to-pesk voltage calibrating source
built-in - retrace blanking amplifier— regulated power supply - high insulation printed circuil
hoards— step attenuated and frequency compensated vertical input circuit — push-pull horizontal
and vertical amplifiers  excellent sync. characteristics— sharp, hairline focusing—uses 5111 CRT

extremely attractive physical appearance.
An essentml instrument for professional I.aboratory, or for servicing mono-
chrome or color 1I'V.

Hearkier

PRINTED CIRCuir 5~
OscCiLLoscope KIT

This light, Dortable 3¢

the ticke . oscilloscope 5
't for (he sCilloscope i | o
Or s n enory 1€ D, for gapobe B IUSU g pp T2
Measureg on'); q‘\:( Qe inthe sh ] many ou!:nﬂ .)‘ ()sc""’“(‘"l’binc
] DIy ¢ ¢ Gl " vad JUISstanding fi. OrDOY; &
"5"1(1 Weighs only | ?l(’-l? e Crtical “h.’lnlx’:::l ’;‘ldm'\(-.s' .
“mploys Printed cipe,, Chs to 200 | Hat withiy, +3 dby s
Proved cirey ¢l circujt inch peak C. with 409 S dh. 2
plifiers g1, \:f,(l"ljl Drmance, V' Sweep 0":‘ ~to-peal; s(.n,i”;.”\ohg Mgy
ith b F er; - 4 o o
MODEL OL.; 200 F3db fro cos. Builtiy o from AU

. Buijli &) «
 Built n.| ,.(,,,k_‘“_'m",\ l’\? }o 100,000
S1ep froqug oltage ¢uli

1

il TCY Compeng
Utor - iy ng npensated

Control

- dowm : Puxh.py] .
PO, Wi 10N Lo defleeq . (Onnec S for reliaple e Clr
. 0n plifes Ance angd pe, perforn, .-
14 Ihs, blites. o "_me.ﬁriucod Constryc- s 50

Shpg. wy.

26 Ibs,
Heathtcit

DIRECT-READING

CAPACITY
METER KIT

lixtremely valuable

Heathtkct

PRINTED
CIRCUIT
VACUUM TUBE

VOLTMETER

20,000 ohms/volt
MULTIMETER

KIT

Features comprehensive

KIT

MODEL V-7

$24°°

This VI'VM has set a new standard for accu
racy and re'iability in kit-fortn ele-tromc
instruments. Features modern. time-saving
primted circwts, and functional arrangement
of controls and scales. Includes new prak-to-
peak scale for FM and 'I'V work.

Measures AC (RMS) and DC voltage at
0-1.% 5, 15, 50, 150, 500, and 1500; preak-to
peal, AC voltage at 0-4, 14, 40, 140, 400, 1400,
and 4000; center-scale resistance readings of
10, 100, 1002, 10,000, 100 K, 1 meg.. and 10
meg. DB scale provided also. Zero-center op-
eration within range of front panel mtrols
Polarity reversal switch 200 ua 4': meter-
transformer power supply -~ 11 megohm input
impedance 1 precision resistors high
quality components used throughout

Heathtcl VOLTAGE

CALIBRATOR KIT

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

Shpg. Wt. 7 Ibs.

MODEL VC-2

$'|'|S°
Shpg. Wt. 4 Ibs

ELECTRONICS & COMMUNICATIONS, NOVEMBER - DECEMBER, 1955

—

range coverage. 20,000 Q/V
1).C. and 5000 Q/V A

Range:: 0-1.5, 5. 50. 150
500, 1500, and 5000 V. di
rect current from 0 to 150

MODEL MM-1 .15 a.in 5 steps. Center-

seale resistance of 15, 1500

sz 950 and 150,000 ohms, and db
from 10 to +65.

User 1 “¢ precision resist -

Shggli.’s\Nl. ors --50 na. meter - molded

bakelite case.

A.C, VACUUM TUBE

VOLTMETER
KIT

Measures AC voltage only,
trom 10 cps to 50 Kc. Covers
the range from 1 millivolt to
300 volts in 10 steps st high
fmpedance input. Incorporates
tull 10 ranges of dh sca’e from
—52 db 10 +52 db. Kssential
in the awlio laboratory or for
audio enthugiasts and experi-

MODEL AV-2

52950

menters. PProvides sensitivity
Shpg. Wt. 5 lbs. essential for low level audio
measurements,

A SUBSIDIARY OF DAYSTROM

BENTON HARBOR 3,

where speed and conveni
enceareessentinl. Quality
conirol work. production
line checking, etc. Rends
capacity directly on
meter scale, from 0-100
mmfd, 1000 mmfd. .01
mfd, and .1 mfd. Residual
capacity le:s than 1 mm
fd. Not susceptihle to
hand capacity.

Feathbct

ELECTRONIC
SWITCH KIT

This device will elec-
tronically switch be-
tween 2 input signals to
prisduce bath signals al-
ternately =t the out put
Ulsed in conjunction
with an o:cilloscope. it
wi | permit the obser-
vation of 2 signals
simultaneoustly. PPro-
vides swritching rates
from 10 cps 1o 200 cps

INC.

MODEL CM-1

52950

Shpg. Wt. 7 lbs.

MODEL $-2

s2350

Shpg. Wt. 11 Ibs.

MICHIGAN

For further data on advertised products use page 99.
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ModelRs-1  ‘Heathtct RESISTANCE

Provides s
sistors, ran
$ 55 o
L
Shpg. Wt,
2 Ibs.

Very popular compan- Model Cs-1
ion to Heathkit RS-1. § so
Individual selection of °

18 RTMA standard
condenser values from
0001 mfd to .22 mfd.

tor clips.

Model DR-1

Twenty 1%

Shpg. Wt
4 Ibs.

Weatlkil DECADE
CONDENSER KIT

Provides capacity values from
100 mmf to 0.111 mfd in steps
of 100 mmfs. +1% precision
silver-mica condensers used.
High quality ceramic wafer

switches for reduced leakage. 5165.0

experi-
eurs, a8
osuntered

_ Fourteen
nvanahle-

Heathti? CONDENSER
SUBSTITUTION BOX KIT

Shpg. Wt,
2 Ibs.

Aluminum panel, bakelite case. and
includes 18" flexible leads with alliga-

y, 51950

{

i ol Wwill test
“\er: radio and
"BAD scale

GOOD- and

for open. short,
tal emission.
ay

geparate lever

SUBSTITUTION BOX KIT

witch selection of 36

RTMA 1 watt standard 107 re-

ging from 15 ohms to
10 megohms. Nu-
merous applica-
tions in radio and
TV work

‘Weathkit DECADE
RESISTANCE KIT

precision resistors pro-

vide resistance from 1-99,999 ohms
in 1 ohm steps. In-
dispensable around
service shop, labo-
ratory, ham shack,
or home workshop.

Shpg.
Wi, 3 1bs. 3

For further data on advertised products use page 99.

SELECT  YOUR  NEXT

Here is the complete R.F. signal source for FM
and 'V alignment, (both monochrome and color).
Provides output on fundamentals from 3.6 Mc to
220 Mc in four bands, with harmonic output usable
up through the UHF channels. Electronic sweep
circuit eliminates mechanical gadgets and accom-
panying noise, hum, and vibration. Continuously
variable sweep up to 0--42 Me¢, depending on
base frequency.

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

Packed with outstanding features, 50
ohm output impedance — exceptionally
good linearity —effective AGC action
plenty of R.F. output. An essential instru.
ment for the up-to-date service shop.

MODEL 5G-8

1959
Heathbcr

CONDENSER
CHECKER
KIT

Measuretz_: capacity in four
ranges from .00001 to
1000 mfds. Power factor $l95°
control is [Erolvided for 3
indication of electrolytic

condenser efficiency. Shpg. Wt. 7 Ibs.
‘T'ests capacitors under actual load condi-
tions. Checks resistance fromn 100 ohms to

5 megohms. Direct reading scales for all
tests. No calculation necessary.

Shpg. Wt
8 Ibs.

Model C-3

Mol 1 o thieie

VISUAL-AURAL
SIGNAL TRACER
KIT

T’his signal tracer fea-
turesa high-gain R.F.
channel and probe to
permit signal tracing
from the receiver an-
tenna input through
the R.F. and LF.
stages. Separate low
gain channel for audio
circuits. Both visual and aural indication
hy means of speaker and electron beam
"eye” tube
Also noise locater circuit, wattmeter

and terminals for “‘patching’” output trans-
former or speaker into external circuit.

$235°

Shpg. Wt. 9 Ibs.

Heathlil TV ALIGNMENT

GENERATOR KIT

*497

Hearhkil SIGNAL
GENERATOR KIT

‘This is one of our mosi popular kits, and is “serviceman
engineered*’ to fulfill the signal source requirements of the
radio serviceman and experimenter.

Covers 160 Kc to 110 Mc on fundamentals (5 bands),
with output in excess of 100,000 microvolts. Calibrated
harmonics extend usefulness up to 220 Mc. Choice of
unmodulated R.F. output, 400 cps modulated R.F. out-
put, or 400 cps audio output. Step-type and continuously
variable output attenuation controls.

Coils are prewound, and construction manual is com-
plete. Calibration unnecessary for service applications.

HEATRKIT - FROM

W Model LG-1
LABORATORY
GENERATOR
KIT f

Here is a signal gen-
erator for use where
high accuracy and
metered performance are
essential. Covers 150 Kc to Sh W
30 Mc on fundamentals in Pg. Wt.
5 bands. 400 cps modula- 16 ibs.

tion variable from 0 to 50%. E.F. output
at 50 Q from 100,000 to T av, Meter reads
R.F. output in pv. or modulation per-
centage, Fixed-step and variable output,

Model M-T
Feathbeit
HANDITESTER
KIT

: B The M-1 is literally pocket
Sy size to fit in yeur coat pock-

= et, tool-box, glove com-

so partment. or desk drawer.

$I4 Measures A.€. or D.C. v,

® in 5 steps from a full scale

Shpg. Wt.  minimum of 0—10 v. to a

3 Ibs maximum of 0--5000 v.

- Measures direct current at

010 Ma und 0—-100 Ma, and provides
chmmeter ranges of 0—3D00 and 0

300,000 ohms. Sensitivity of 1.000 ohms/

v. 1% precision divider resistors em-

ployed.

HEATH Company

A SUBSIDIARY OF DAYSTROM

BENTON HARBOR

INC.

3, MICHIGAN

MODEL T5-4
Shog. Wt. 16 Ibs.

$3950



DISTORTIO

Featbbct HARMONIC

. MODEL HD-1

$4950

N METER KIT

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

Tre HD-1 reads harmonic distortion directly
on the meter as a percentage of the original signal
input. It operates from 20 to 20,009 cps in 3 ranges,
and ‘ncorporates a VI'VM circuit for initial ref-
erence settings and final harmonic distortion read-
ings. VII'VM ranges are 0--1, 3, 10, and 30
volts full scale. 1% precision voltage divid-
er resistors used. Distortion meter scales
are 0 F, 3, 10, 30 and 100% full seale.
Having a high input impedance the HI)-1
requires only .3 volt input for distortion
tests,

Shpg. Wt. 13 Ibs

Heattttcc AUD
GENERATOR

‘T*his basic audio reference generator deserves a place in
your Laboratory. Complete frequency coverage is afforded
from 20 cps to 1 Mc in 5 runges, and output is constant
within +1 db from 20 cps fo 400 Ke. down only 3 db at
600 Kc., and 8 db at 1 Mc. An extremely good sine wave
is produced, with a distortion percentage below 0.4%

from 100 cps through the audible range.

Plenty of audio output for all applications; up to 10 v.
under no load conditions. Output controllable with a con-
tinuously variable or step-type attenuator with settings
of 1 mv, 100 uv, 1 v, and 18 v. Cathode follower output.

Feattkit

¢ VARIABLE VOLTAGE
POWER

SUPPLY KIT

Provid«s regulated
DC output for B4,
and 6.3 v. AC at 4
amps. for filaments.
Out put variable from
0 to 500 v. NC at no
load, limear from 0
10 ma at 450 vde and
0-- 130 ma at 200 vdc! Essential for circuit
design and development. Voltage or cur-
rent read on 4% ° meter,

e

Model PS-3

$35590

Shpg. Wt. 17 Ibs.

Feathkit
IMPEDANCE
BRIDGE
KIT

Measures resist

ance, capacitance,
inductance, dissipa

tion factors of con-
densers, and the
storage factor of in-
ductance. Kinploys 2-section CRL dial. D,
Q and DQ functions are combined in one
control. v ¢0 resistors and capacitors used
in critical -0—100 micro-

Model 1B.2

$5950

Shpg. Wt. 12 |bs.

circuits. 100-

ammeter for null indications. 1000 cycle
oscillator, 4 tube detector-amplifier, and
power supply built-in.

A SUBSEDIARY OF DAYSTROM

BENTON HARBOR

ELEcTRONICS & COMMUNICATIONS, NOVEMBER - DECEMBER, 1955

10
KIT

MODEL AG-8

$295°

Feathkit
"Q” METER
KIT

Will measure Q of con-
densers, RIF resistance
and distributed capacity
of coils, etc. Uses 447 50
54450 aa meter for direct indi-
[ ] cation. Will test at 150
, Kc to 18 Mc in 4 ranges.
bt o' Measures capacity from
40 mmf to 450 mmf within #3 mmf. Useful
for checking wave traps, chokes, peaking
coils. Indispensable tor coil winding and
determining unknown condenser values.

Shpg. Wt.
11 lbs.

Model QM-1

Feattitct
6-12 VOLT
BATTERY
ELIMINATOR
KIT

Fus nishes 6 or 12 volt
output for the new
12 v, car radios in ad-
dition to 6 v. models.
Two continuously
variable output voltage ranges; 0- -8 v,
DC at 10 A, continuously or 15 AL inter-
mittent, 0- 16 v. DC at 5 A, continuously
or 7.5 A. intermittent. Output voltage is
clean and well filtered by two 10,000 mfd
comlensers. I’ancl meters read voltage and
current output

Model BE-4

$3159

Shpg. Wt. 17 lbs.

INC,

3, MICHIGAN
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Heathlct Aupio

OSCILLATOR KIT

MODEL AO-1

$2459

Shpg. Wt. 10 Ibs.

(SINE WAVE — SQUARE WAVE)

Features sine or square wave coverage from 20 to
20,000 cps in 3 ranges. An instrument specifically
designed to completely fulfill the need:: of the serv-
iceman and high fidelity enthusiast. Offers high-level
output across the entire frequency range, low dis-
tortion and low impedance output. Uses a thermis-
tor in the second amptifier stage to maintain essen-
tially flat output through the entire frequency range.
P’roduces good, clean :quare waves with a rise time

of only 2 microseconii:,
7/ -
Heatikit

BROADCAST BAND

RECEIVER KIT

Build your own receiver with
«onfidence. Complete instruc
tian book anticipates your ev
ery question.

Features transformor-type
(Less Cabinet} power supply, high.-gain minia
Shpg. W1. 10 Ibs. ture tubes, built-in antenna.

nlanetary tuning from 550 Kc

to 1600 Kec, 5%2" spraker. Also adaptable for use as
AM tuner or phono amplifier.
CABINET: Fabric covered plywood cabinet avail
able, complete with aluminum panel and re-inforcec
speaker grille. Purt No. 91-9, Shpg. Wi. 5 Ibs., $4.50

MODEL BR.2

$1759

—n

For further data on advertised products use page 99.
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Heathhbcit

DX-100
PHONE

AND CWwW

TRANSMITTER KIT

‘This one compact package contains complete
transmitter, with built-in VFQO, modulator, and
power supplies. I’rovides phone or €W opera
tion VIO or crystal excitation- and band
switching from 160 meters through 10 meters.
R.F. power output 100 125 watts phone, 120

140 CW. Parallel 6146’s modulated by push-
pull 1625°s. 1P network interstage and out put
coupling for reduced harmonic output. Will
match non-reactive antennas between 50 ochms
and 600 ohms. ‘I'VI suppressed with extensive
shielding and filtering. Rugged metal cabinet
has inter-locking seams

The high-quality transmitter is packed with
desirable features not expected at this price
level. Copper plated chassis—potted trans-

GRID DIP
METER KIT

I'his is an extremely
valuable tool for
Hams, Engineers or
Servicemen. Covering
from 2 Mec to 250
Mec, it uses 500 aa
meter for indication.
Kit includes pre-
wound coils and rack.
Will accomplish liter-
ally hundreds of jobs

Model GD-1B

$195°

ShEQIB:VL :::10::] types of equip-
Fealhlct ANTENNA
COUPLER

KIT

Poor matching al-
lows valuable com-
munications energy
to be lost. The
Model AC-1 will
match your low

'_f?
EERd

ot power transmitter
to an end-fed long

wire antenna. Also

Model AC-1 ) o

attenuates signals
above 36 Mec, re-
ducing TV1.520hm
coaxial input
power up to 75
watts—10 through
80 meters.

51459

Shpg. Wt. 4 |bs.

formers —wide spared
ceramic insulation

tuning capacitors-
illuminated VIO dial and
meter face  remote control socket  preformed
wiring harness—concentric control shafts
high quality, well rated components used
throughout. Overall dimensions 2074" wide x
13557 high x 16" deap.

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

TR
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Feathtecr ANTENNAf.‘,;.

IMPEDANCE METER
KIT

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

100,ua meter employed.
Covers the range fron: 0
to 600 ohms. An instru-
ment of many uses for the
amauteur.

Feathbeir
COMMUNICATIONS

RECEIVER
KIT

Covers 550 Kc to 35 Mc
in 4 bands. Features
electrical bandspread
separate R.F. and A_F.
gain controls—noise
limiter-~AGC—BFO-
phone jack—H%" PM
speaker.

-

e

Model AM-1

$l45.0

Shpg. Wt. 2 Ibs.

Model AR-2

peration of ¢
hies

mplete
’~.m?.1° kno!

id or
al VVO- Crysta

MODEL DX-100

$189°)

Shpg. Wt. 120 ibs.

Shipped motor freight
unless otherwise requested.
$50.00 deposit required
for C.O.D. orders.
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Weathict
VFO
KIT

Weigh the cost of this
kit against the cost of

MODEL VE-1 crystals—and consider
s . s the convenience and
I’ ™) flexibility of VFO oper-

o~ J ation. This is one of the
Sh;’?l‘”w' most outstanding Kkits

we have ever offered for

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

CABINET:
Fabriccovered plywood
cabinet. Part No.91-10
Shpg. Wt. 5 lbs. $4. 50

5255.0

Shpg. Wt. 12 ibs.
(Less Cabinet)

A SUBSIDIARY OF DAYSTROM INC,

BENTON HARBOR 3,

MICHIGAN

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

For further data on advertised products use page 99.
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“ saver’” to suppress HI oscilla-
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that make for real listening enjoy-
ment. Power handling capabili-
t'es increased to follow instan-
taneous power peak of fuil
orchestra. Also new type bal-
ancing circuit, and “tweeter

tion. New physical design re- }. -
sults in attractive appear- 58
ance, suitable for use either
in or out of a cabinet.

KIT COMBINATIONS

W.5M: Consists of main amplifier and power ~upply for
sinile chassis construction. Includes all tubes, compon

Wecwééaf ADVANCED DES‘IG“N
?‘@é?fde&‘&;AMPLIFIER KIT

This advanced-design 25 watt Hi-Fi Amplifier features a new-
design Peerless output transformer, improved circuitry. and
uses K'I'-66 output tubes. This results in higher power output;
improved bass and high frequency response: and reduced 1M
and harmonic distortion. Incorporates all the “extra' features

93

g SINGLE-CHASSIS
WILLIAMSON TYPE

HIGH FIDELITY
AMPLIFIER KIT

This is the low-
(;s( priced Wil-
- Emson - type
j~\}'|.n.pluhv'r ever offered in kit f())?m.

ain amplifier and power supply
on a single chassis. Features Chj
cagooutput transformer. Flat with
lcl:) ‘!:/ldh' from 10 cps to 100,000

S, aximuin power i3
R I output over

KIT COMBINATIONS

W-4Mm: Cunsl'sls of muin amplitier and powe
s:u)dp.ly for single chawsis construction. In
c_u es ull tubes, components, und complete
assembly instructions. Shpg, We. 28 s3g 75

“#

Ibs., Exp. ¢nly

M Kit listed ahove lux
2 Madel WA-P2 Preamplifi .
Shok. Wt. 55 lbs., Exo. Only . 359 50

ents, and complete ussembly instructions,
Shpie. WE. 21 1bs., Exp. Only . .

Tbs,, Exp. Only . . ., ... .. ...

$597s5

W-5: Consists of W-5M Kit listed uhove plus
Model WA-122 Frcamplifier. Show. Wi 38 67 @50

Heathku

Model WA-P2

5197.5

Shpg. W1, 7 lbs.

Completely fulfills all the requirements for renmwte control, compensation.
and preamplification for the Heathkit Williamson-type Amplifiers or any
conventional Hi-Fi Amplifier. Five separate inpat channels. each with sep-
arate audio level control. Full record equalization accomplished with 4-

position turnover and roll-off controls.

Sepacate bass and treble controls, Overall frequency response within 1 db
from 2% cps to 30,000 cps. Hum and noise level extremely low. This brilliant

Teartltct HIGH FIDELITY PREAMPLIFIER KIT

Beautiful

modern appearance
blends with any
interior color scheme.

performer will do justice to the finest available program sources.

QUANTITY

Enclosed find { ) check () money order for

ITEM

(PLEASE PRINT)

Shpg- Wt
oY e ex\»enmc\:(,
3 »
H 1 high i\de\\ly“‘|‘““
route to Vo0 u“\ (‘)e I
e hoss and t1¢ )Q g
SU‘)‘A\‘T‘\ uo“cy o ‘V (O“r
ont e 20,000 €S
£1 ab 2(\‘ c ‘d, CO““K":::‘\:}V_
9“‘.‘““'5‘;0 hum and l:‘)\‘ql)‘w(\
R ut yransf ‘e B
° -Ou“:(' and 500 oh .co‘“
“4'\8':&)' const \chmllu -
; 1 na
e Jred mplifier- v i o
\)“':.09 ‘-\nd power supt
plifier, 2
unit.

HEATH COMPANY - Benton Harbor 3, Mich.
‘ ORDER BLANK

SHIP VIA

[0 Parcel Post
[J Express
[J Freight
[J Best Woy

MODEL NO. PRICE

4

On Express orders do not include transportabon charges—they will be collected by

pounds.

the express agenty at time of delivery.

Please ship C.0.D. (

) postage enclosed for

NOTE: ALL PRKCES SUBJECT TO CHANGE WITHOUT NOTICE.

ON PARCEL POST ORDERS

include postage for weight shown.

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

ELECTRONICS & COMMUNICATIONS, NOVEMBER - DECEMBER, 1955

For further data on advertised products use page 99
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“Get prices down! Keep quality up! BUT HOW ?”

With the many materials now available, and new ones coming on the scene, how
can a designer be sure he’s got the right answer?

Here’s one way. Work with a company that has an exceptionally broad line of
basic engineering materials, plus the research facilities and production experience
you need to support your decision.

NVF materials—Vulcanized Fibre, Phenclite Laminated Plastic, Metal-Clad
Phenolite and Fibre, Peerless Insulation—are surprisingly adaptable. Each is
manufactured in many forms, grades, and combinations, with various degrees of
hardness, resilience, flexibility, insulating ability, dielectric strength, moisture
resistance, and ease of fabrication. What they can do—to reduce costs and preserve
product quality—has raised many a manufacturer’s eyebrows and profits!

NVF design assistance is complete. Our technical people can work with you while
your project is in the head-scratching stage—make sure that vou get exactly the
right material or product for the specific job. But even more important, they stick
with the project until it’s completed to your satisfaction.

NVF maintains complete facilities for inachining and forming ready-to-use parts.
This saves you operating steps and gives you 1009, usable parts. Working with

'\<‘<i/;n O .: a single integrated supplier often turns red figures into black anes.

If you have a design problem, call on National. It’s the job of our engineering
staff to discover ways and means of applying NVF materials to your difficult
applications. Full details of our materials and services are yours without obligation.

Gy

ATIONAL

FIBRE COMPANY OF CANADA. LTD.

Write for
sixteen-page

General Catalog,

attention Dept. AD-12.
ATLANTIC & HANNA AVENUES, TORONTO

1411 CRESCENT STREET, MONTREAL

Also Manufacturers of Peerless Insulation, Materials Handling Receptacles, Vul-Cot Wastebaskets and Textile Bobbins.

For further data on advertised products use page 99.

Lol
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The
STRAIGHT WAY

Home

The R Theta D-R Navigction Computer,
produced for the RCAF, is the first of its
type in the world. Completely electro-
mechanical in operation, no ground or
airborne transmitted information is needed.
Now under evaluation by th: USAF and the
RAF, the R Theta, will guide the pilot the
straight way home no matter where he flies.

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.

1500 O'CONNOR DRIVE
PLYMOUTH 5-3371

TORONTO 16, ONTARIO, CANADA

ELECTRONICS & COMMUNICATIONS, NOVEMBER - DECEMBER, 1955

For further data on advertised products use page 99.
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MUST YOUR
EQUIPMENT BE
RADIO INTERFERENCE FREE?

8 circuit miniaturized filter for wide band
RF interference Suppression.

IF YOURS IS A TOUGH RF INTERFERENCE
PROBLEM — LET FILTRON SOLVE IT....

FILTRON'S engineering department, cooperating with engi-
neers of leading companies, has solved RF Interference
Suppression problems throughout the country.

If your equipment must meet the RF Interference limits set
by the military specifications, consult with FILTRON’S engi-
neers in the earliest stages of design. FILTRON can furnish
RF Interference Suppression Filters whose size, weight and

overall configuration will fit into your equipment.

Miniature 3 omp.—-125 VAC - 400" filter - hermetically sealed =
size 114" x 17 x V5"

FILTRON has custom designed over 1000 different types of
RF Interference Suppression Filters for equipment that
meets military RF Interference Suppression limits and
specifications.

FILTRON’S completely equipped screen rooms are
always available for the RF Interference testing
of your units and equipment.

An inquiry on your company letterhead
will receive prompt attention.

15 amp. - 28 VDC filter, size 2" x 2" x 11", with pressurized
AN connectors ~ high attenuation from 150 KC to 400 MmMC,

FILTRON can best solve your RF Interference problems because:

® FILTRON'S engineering, research and design divisions are staffed by RF INTERFERENCE SUPPRESSION FILTERS FOR:
experienced RF Interference Suppression filter engineers. Motors Dynomotors
Generotors Power Plonts
® FILTRON'S modern shielded laboratories are equipped to measure Inverters Actuators
RF Interference from 14 KC to 1000 MC in accordance with 5"—‘<"°"i‘l Gasoline
military specifications. 4 c°":°: B :’“-f"“" .
® FILTRON'S production facilities, comprising a capacitor manufactur- AndfstheriRilinterfersncefprocucioNcagipment

ing division, ¢oil winding division, metal fabrication shop,
metal stomping and tool and die shops, are exclusively 2 6 KL TRON
producing the highest quality components for FILTRON'S

RF Interference Suppression Filters.

® FILTRON’S extensive production facilities permit us to meet your T—
delivery requirements. NOW!

LOCKHEED XF-90
Send for your copy of our NEW CATALOG an your company letterhead.

ﬁﬂm co., INC.

FLUSHING, LONG ISLAND, NEW YORK
PI.ANTS IN FLUSHING, NEW YORK, AND LOS ANGELES, CALIFORNIA

Represented in Canada by R-O-R Associates, Ltd.,, Toronto, Ont., Montreal, Que.
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INCREASE ACCURACY..SIMPLIFY CONTROL

l’lllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll
%
()

\J

with ARGA EXPANDED SCALE A-C VOLTMETERS for panel mounting

Expands useful portion of conventional scale.. . eliminates the rest. Expansion
is accomplished by exclusive, non-linear bridge in balance at only one value of
input voltage. Any deviation results in bridge unbalance which is demodulated
and applied to a standard milliammeter movement. Ideal for power supply,
generating units, test equipment, line monitoring, etc. Available from stock in
many standard sizes and types with 115 volt base. Write for data file 1205

T
I

; B E C MA N Instruments, Inc
s iav ARGA Division, South Pasadena, Calif.

N
-

aag Sales Representative: R-O-R Associates, Limited, 290 Lawrence Ave. West, Toronto 12, Ont.

i

precision electrical and electronic components

ELECTRONICS & COMMUNICATIONS, NOVEMBER - DECEMBER, 1955 For further data on advertised products use page 99.
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Bendix Aviation Corp.
Appoints A. J. Lewis
To Toronto Post

The Scintilla Division of Bendix
Aviation Corporation, Sidney, New
York has recently appointed Mr. A. J.
Lewis of Toronto as Sales Application
Engineer for the various types of
cleetrical connectors manufactured by
Scintilla Division.

Mr. Lewis, who will make his head-
quarters at 2444 Bloor Street West,
Toronto, will assist Canadian airframe
and related equipment manufacturers
with electrical connector require-
ments and applications. Prior to ac-
tively assuming his duties, Mr. Lewis
received extensive training at the
Scintilla Division factory.

H.M.CS. Labrador Fitted
With Pye Underwater TV

Canada’s largest and most modern
icebreaker, H.M.C.S. Labrador, ope-
rated by the Royal Canadian Navy in
conjunction with the Defense Research
Board. has distinguished herself by
being the first Canadian vessel to
acquire a permanent underwater tele-
vision installation. The Labrador,
last year became the first warship

ONLY 6 MONTHS ON THE MARKET to navigate the northwest passage and
YET ACCEPTED AND APPROVED BY THE circle tghe North Americarrl) con%inen{.
ENTIRE ELECTRONICS INDUSTRY!

The new “Dur-Mica” is a silvered mica capacitor coated with a spe-
cially developed plastic coating for extra durability.

ELECTRICAL AND

2, Operating temperature range =55° C. to 125° C.

ELECTRONIC INSTRUMENTS

3. Improved moisture resistance particularly in the higher tempera-
ture range.

New reduced size makes “Dur-Mica” the smallest mica capacitors
SWITCHBOARD TYPES

Flush and Surface Mounting. }

4
5. Temperature coefliciert approaching the “NPO" range.
6 Available in all commercial ranges.

New radial lead construction for reduced inductance, plug-in cir-
curtry, and automatic assembly techniques.

7. A versatile capacitor that gives precision performance with sub-
stantial savings in cust.
8. The “Dur-Mica” meets or exceeds all applicable MIL. and RETMA o Rk
standards for mica capacitors By, Wil sl ki
CAPACITY RANGES and DIMENSIONS Write for further |
information ond
BM15—1 to 400 mmf at 500VDCW; tc &0 mmf al 300VDCW FREE Catalog 1
i

7/16 x 9/22 x 5/32 te 7732 thick

DM19—2 to 2200 mmf st 500VDCW: :a 3900 mmi at 300VDCW
5/8 x 13/32 x 5/32 t¢ 7/32 thick

BM20—2 to 3900 mmf .t 500VDZW, tc 5100 mm® at 300VDCW
23/32 x 13/32 x 5/32 to 7/32 thick

DM30—>510 to 10.000 mm! at 500VDCW 2o 20,000 mmf at 300VDCW
13/16 x 3/4 x 7/32 t 9732 thick

STANDARD TOLERANCE --10% TOLERANCES AS LOW AS +0.5%

PANEL TYPES
Round and Rectongulor from 2 to 9”. AC ond DC.
Ammeters-Milliommeters- Microommeters -Voltmeters,
elc
TEST INSTRUMENTS

=S Far Electrical, Radia and Television applications.
Anaclyzers-Signal Generatars-Tube Testers
Vocuum Tube Valtmeters, etc.

ARCO ELECTRONICS INC.

103 LAFAYETTE ST., NEW YORK 13, N.Y.
CANADIAN DISTRIBUTORS:
Electro Sonic Supply Co. Ltd., 543 Yonge Street,
Toronto, Ont.
Manis Radio & Electric Supply Co. Inc,,
5220 St. Lawrence Blvd.,, Montreal, Que.

STARK ELECTRONIC INSTRUMENTS LIMITED

| Offices and Factory AJAX, Ontonio
276 Went A%4 51, New Yark 36 NY U SA
Culbile JARKEX, New York

For further data on advertised products use page 99,



e

e e R I I N R R N R N N N N N N Y RN RN R RN N RN

INDEX TO
ADVERTISERS

PLEASE SEND FURTHER INFORMATION ON THE FOLLOWING NEW
PRODUCT ITEMS AS NUMBERED BELOW — USE PRODUCT ITEM NUMBERS

Page number is on the right
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13 Aviation Electric Ltd. 87 . ADVERTISEMENTS AS NUMBERED BELOW — USE KEY NUMBER
14 Bach-Simpson Ltd. 16
15 Beckman Instruments inc. D
(Arga Division) 97 .
16 Bendix Aviation Corp. 59
17 Bohne Industries Ltd. 62 o .
: . Name Position
18 Bomac Laboratories Inc. 101 .
19 Calvert Electronics Inc. ST B COIER DY
20 Canadian Aviation Electronics o )
Ltd. 47 * Street CI'Y Prov.
21 Canadian Electrical Supply .;':_‘ e, .
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22 Canadian Marconl Co. 1 PLEASE SEND FURTHER INFORMATION ON THE FOLLOWING NEW
23 Canadian Marconi Co. 83 PRODUCT ITEMS AS NUMBERED BELOW — USE PRODUCT ITEM NUMBERS

24 Canadian Stackpole Ltd. 102

37 Electro Sonic Supply Co. Ltd. 42
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95 Canadian Westinghouse Co. |
Ltd. 5 ,

26 Cannon Electric (Canada) 5 |
Ltd. 42 2 }

27 Centralab pw. ‘ 63 1 PLEASE SEND FURTHER INFORMATION ON THE FOLLOWING

28 Central Bridge Co. Ltd. 17 .  ADVERTISEMENTS AS NUMBERED BELOW — USE KEY NUMBER

29 Coil Winding Equipment Co. 40 3

30 Collins Radio Co. 35

31 Computing Devices of Canada 8
Ltd. 14

32 Conrad Inc. 61

33 Cossor (Canada) Ltd. 13 Name o T

34 Curtis-Wright Corp. 72

35 Dawe Instruments Ltd. 22 . Y

36 Eitel-McCullough Inc. 49 '  Street City Prov.
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Heath Co. 89-93
Helipot Corp. 51
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Ltd. 27
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microwave tubes and components

GAS SWITCHING TUBES — Bomac produces the most
extensive line of TR, ATR, Pre-TR, attenuator tubes,
duplexers and shutter tubes available, for ali fre-
quency bands and power levels.

HYDROGEN THYRATRONS — Bomac offers a complete
line for use as switch tubes in line type modclators for
pulsing magnetrons in radar equipment. Also used for
precise triggering at high power levels.

PRESSURIZING WINDOWS — Bomcc has windows avail-
able for all wave guide sizes, broad band charac-
teristics with low insertion loss, temperature fange

We invite your in-
quiries regarding
W ENGINEERING
W DEVELOPMENT
W PRODUCTION

—55°C to 100°C and 30 Ib./sq. in. pressure differ-
ential either direction.

SILICON DIODES — Bomac diodes are manufactured to
high standards to assure electrical uniformity, high
burnout and humidity resistance.

MAGNETRONS — Bomac has available tunable and

fixed tuned magnetrons with high peak RF powers for
pulsed service in the higher frequency bands.

REFLEX KLYSTRONS — Bomac now offers X band kly-
strons having improved local oscillator performance
and dependability.

Romace Laboratories, 9nc.

BEVERLY, MASSACHUSETTS

Office's in major cities:—Clicago - Kansas City- Los Argeles - Dallas- Dayton
Washington - Seattle - San Frarcisco - Taionto

Catalog on request.
Write (on your com-
pany letterhead)
Dept. C-11 BOMAC
Laboratories, Inc.
Beverly, Mass.

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

R. O. R. ASSOCIATES LTD., 290 Lawrence Ave. West, Toronto 12, Canada

Tel. ORchard 3003



Speaking of resistor quality

. . it is worthy of note that Stackpole Fixed
Resistors are one of the most
widely used brands in
meeting today’s exacting

specifications.

Speaking of resistor
supplier co-operation

... the Stackpole record of personal attention to detail
in matching resistor requirements and of following through
with “on time” deliveries of dependable, fully

quality-controlled units, speaks for itself.

CANADIAN STACKPOLE LIMITED
550 Evans Ave., Etobicoke, Toronto 14, Ont.

FIXED COMPOSITION

Backed by the keen personal interest
and full co-operation of the specialists who produce them




