























































































































































































































































































































































































































Recent Achievements

transmitting and receiving will be under control
of a single operator. This high-frequency in-
stallation will be used for international teleph-
ony and telegraphy.

Standard Telephones and Cables
United Kingdom

Telephone Subscriber Loudspeaker—The type
700 unit shown in Figure 15 comprises a tran-
sistor amplifier with internal 9-volt battery, a
loudspeaker, and a volume control with on-off
switch. It may be added to any telephone sub-
scriber set to permit additional people to hear
the distant subscriber and as an aid in over-
riding noise.

Standard Elektrik Lorenz

Germany

Measurement Instruments—A number of new
measurement instruments have been announced.

(A) Digital Multimeter DX603A: In addition
to the usual voltage and resistance measure-
ments, the DX6034 measures capacitance, fre-
quency (time), and counts pulses. Plug-in
units are provided for each function.

Measured values are displayed to 3 significant
figures. The full-scale values for direct voltage
are from 0.1 millivolt to 1000 volts, resistance
measurements are between 0.001 ohm and 1000
megohms, and capacitance is between 1 pico-
farad and 10 000 microfarads.

Frequencies are measured up to 1 megahertz.

Figure 15—Loudspeaker with built-in amplifier and
battery for use with a telephone subscriber set.
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Time is measured from 100 milliseconds to
1000 seconds. Pulses are counted up to 6 figures
or to 9 figures with a special plug-in unit. Pulse
repetition rates range up to 10° per second or
to 10°" per second with n plug-in units.

The basic unit, into which function units may
be plugged, has dimensions of 162 by 234 by
327 millimeters (6.4 by 9.2 by 12.9 inches) and
the weight is 4.5 kilograms (10 pounds).

(B) Audio-Frequency Generator GX204A:
This instrument generates all frequencies be-
tween 15 hertz and 160 kilohertz with a direct-
reading scale accurate to within 3 percent. Har-
monic distortion does not exceed between 1 and
3 percent depending on the frequency range.
It incorporates the usual facilities including an
output attenuator. Dimensions are 150 by 185
by 290 millimeters (5.9 by 7.3 by 11.4 inches)
and weight is 4.5 kilograms (10 pounds).

(C) Impedance Bridge IX307A: Resistance,
capacitance, and inductance, as well as Q and
tan 8, are measured with this bridge. Typically,
resistance measurements are within 1 percent
from 0.1 ohm to 1 megohm and within 2 percent
up to 10 megohms. Dimensions are 445 by 220
by 287 millimeters (17.5 by 8.7 by 11.3 inches)
and weight is 16 kilograms (35 pounds).

(D) Portable Microammeter MX309A: This
direct-current instrument has 13 ranges from
I microampere to 10 amperes and to 300 am-
peres with an external shunt. Accuracy is within
1.5 percent of full-scale deflection. Accessories
provide for temperature measurement. Dimen-
sions are 220 by 170 by 120 millimeters (8.7
by 6.7 by 4.7 inches) and weight is 1.95 kilo-
grams (4.3 pounds).

(E) Electronic Millivoltmeter VX207A: This
general-purpose meter covers a range from 1
millivolt to 30 volts, root mean square, from
10 hertz to 1 megahertz. The accuracy is within
3 percent of full-scale deflection for a 9-volt
power supply and within 5 percent for a lower
voltage. Dimensions are 220 by 227 by 180
millimeters (8.7 by 8.9 by 7 inches) and weight
is 5 kilograms (11 pounds).
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(F) Electronic IV oltohmmeter VX304A: Shown
in Figure 16, this instrument has 11 direct-
current ranges from 10 millivolts to 1000 volts,
with alternative center zero with half these
values each side of zero. For alternating current
there are 8 ranges from 100 millivolts to 300
volts. Another 8 ranges for resistance cover
from 0.5 ohm to 5000 megohms. Typical accu-
racy is within 3 percent of full-scale deflection.
It can be used as an electrometer with an input
impedance of 10* ohms and as a memory in-
strument for voltage comparison. Dimensions
are 220 by 221 by 212 millimeters (8.7 by 8.7
by 8.3 inches) and weight is 6.5 kilograms
(14.3 pounds).

(G) Electronic Multimeter VX306A:
multimeter uses field-effect transistors. Ranges
from 100 millivolts to 1000 volts direct current
are available, and with half these values each

This

side of a center zero. Direct-current ranges are
from 1 microampere to 100 milliamperes. Re-
sistance ranges are from 0.5 ohm to 5000 meg-
ohms. Alternating voltages and high direct volt-
ages can be measured with accessory probes.
Typical accuracy is within 3 percent. Dimensions

Figure 16—Electronic voltohmmeter J/X304A.
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are the same as for IVX3044. Weight is
kilograms (12.1 pounds).

(H) Sweep Generator WX501A: This sweep
generator covers from 15 kilohertz to 15 mega-

wn
I

hertz with adjustable excursion at sweep fre-
quencies between 0.25 and 75 hertz. Dimensions
are 148 by 177 by 264 millimeters (5.8 by 7.0
by 10.4 inches) with a weight of 7.6 kilograms
(16.8 pounds).

Compagnie Générale de Métrologie
France

Vacuum Relay—The single-pole double-throw
vacuum relay shown in Figure 17 will interrupt
1000 watts of direct-current power for 100 000
operations at a maximum of either 1 ampere or
2000 volts. It will withstand a peak test voltage
of 4000 volts and carry 4 amperes, root mean
square, at 16 megahertz. Contact resistance will
not exceed 0.010 ohm. Maximum time for op-
eration is 10 milliseconds.

The unit occupies less than % cubic inch (6
(20

cubic centimeters) and weighs 7
grams).

ounce

ITT Jennings
United States of America

Teletypesetter for Newspapers—7 /801 super-
audio telegraph equipment operates over a 30-
mile (48-kilometer) leased line that connects

Figure 17—Compact vacuum single-pole double-throw
relay capable of interrupting a kilowatt of direct-cur-
rent power.
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the Yorkshire Evening Post in Leeds with the
Doncaster Evening Post. Tapes punched in
Leeds produce replica tapes in Doncaster that
are used immediately to operate typesetting ma-
chines. About 20 newspaper columns of mate-
rial can be sent each day. The TFS§01 also al-
lows signals from a picture scanning machine
to be transmitted simultaneously. Alternatively,
the picture channel can be used for speech.

Standard Telephones and Cables
United Kingdom

Communication System for British Gas Board—
An integrated radio communication system to
facilitate control of a high-pressure gas pipe-
line supplying a number of towns is being con-
structed for the East Midlands Gas Board.
Telemetering signals from pumping stations,
gas works, and main distributing points are
continuously scanned and transmitted over a
450-470-megahertz radio system from a num-
ber of main radio stations connected by a 1500-
megahertz multichannel link to the central con-
trol station. Provision is also made for 2-way
radio communication with mobile units main-
taining the pipeline.
Standard Telephones and Cables
United Kingdom

Relay Type 26—The type 26 relay shown in
Figure 18 will switch alternating currents up
to 1500 voltamperes with maximums of 10
amperes or 440 volts and direct currents of
70 watts at maximums of 100 volts or 10
amperes. The volume is less than 3 cubic inches
(49 cubic centimeters) and weight less than 3
D

ounces (85 grams).

Contacts are of silver cadmium oxide. Mini-
mum clearance between conducting parts not
electrically connected together is 0.15 inch (4
millimeters) to provide a dielectric strength of
2000 volts alternating current; other features
s-filled alkyd contact board with good
outgassing and track-resistant properties, and
coil insulation of BS 2575:56 class E.

are gle

Coils are wound with polyurethane-insulated
wire and can be provided for alternating-current

450 ELECTRICAL COMMUNICATION

operation at 240 or 110 volts or for direct-

current operation at 12 to 48 volts. Terminals

will take solder leads or removable AMP 0.110
FFaston connectors.

Standard Telephones and Cables

United Kingdom

Intervalometer for Rocket Launchings—A solid-
state intervalometer has been developed to con-
trol automatically the firing of rockets from a
helicopter. It is designed to time rocket launch-
ings so that the helicopter experiences mini-
mum reaction forces during the fastest possible
firings.
ITT Industrial Products Division
United States of America

Pentaconta Switching for Colombia—Colombia
has joined the long list of countries to use the
Pentaconta crossbar telephone switching sys-
tem. Medellin, with over half a million popu-
lation, will equip 4 urban exchanges: Buenos
Aires, Alpujarra, San Bernardo, and Castilla,

with this system.
Compagnie Générale de Constructions T éléphoniques
France

Milliwatt Test Set of Pocket Size—The 74311-4
milliwatt test set shown in Figure 19 uses a
moving-coil indicating instrument calibrated
from 4+ 1 to — 1 decibel in 0.25-decibel divi-
sions. For self-calibration, sectors are marked
for checking the battery voltage and the input

Figure 18—Type 26 relay.
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return loss, which latter must be done after
fitting a new thermocouple. With internal cali-
bration, measurements at O decibels at 100 kilo-
hertz on a 75-ohm circuit between 0 and 40
degrees Celsius are accurate to within 0.25
decibel, and at other frequencies up to 30 mega-
hertz, to within 0.35 decibel. Measurements
may be made up to 300 kilohertz on 600 ohms
and the instrument may be adapted to 125- and
140-ohm circuits.

Powered by a single dry cell, the set is intended
for field use where robustness is more impor-
tant than high accuracy. Push-button switches
are provided. The handle can be rotated and
locked in any position to support the instru-
ment at a convenient angle. Dimensions are 8
by 6 by 3.63 inches (20 by 15 by 9 centimeters)
and the weight is 4.5 pounds (2 kilograms).

Standard Telephones and Cables
United Kingdom

Aluminum Die-Cast Boxes—Our Electronic
Services Division has added to its stock a series
of die-cast aluminum boxes. As shown in Fig-
ure 20, the covers provide extra screening at
the edges. The 5 sizes are compatible with the
ITT Europe Standard Equipment Practice
modular design and range from 11.5 by 9.2 by

Figure 19—Milliwatt Test Set 74311-A.
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3.8 centimeters (4.5 by 3.6 by 1.5 inches) to

26 by 16.5 by 6 centimeters (10.2 by 6.5 by
2.4 inches).

Standard Telephones and Cables

United Kingdom

Hi-G Relays—Hi-G Incorporated, in the United
States, has licensed manufacture of their minia-
ture hermetically sealed devices for the United
Kingdom market. These relays are capable of
withstanding the severe environmental shocks
encountered in military and aerospace applica-
tions. They include single and multiple relays
in half-crystal and double-crystal size cans capa-
ble of switching direct currents of up to 10
amperes at 30 volts at sensitivities of 12 milli-
watts. Also included are relays with fixed or
adjustable operating delays and phase-sensing
units for 3-phase systems.
Standard Telephones and Cables
United Kingdom

Russia Receives Capacitors from France—Dur-
ing 1967 Le Matériel Téléphonique will deliver
1 650 000 television-type electrolytic capacitors
to the Union of Soviet Socialist Republics. This
follows a previous delivery of 500 000 units
during 1966 and is the largest order for such
components ever received in France.

Le Matériel Télephonique

France

Figure 20—Die-cast aluminum box available to experi-
menters illustrating means of supporting equipment
assemblies.
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United States Patents lIssued to International
Telephone and Telegraph System; May-July 1966

Between 1 May 1966 and 31 July 1966, the
United States Patent Office issued 64 patents
to the International System. The names of the
inventors, company affiliations, subjects, and
patent numbers are listed below.

M. Amann, Standard Elektrik Lorenz (Stutt-
gart), Miniature Electromagnetic Relay,
3259717.

C. C. Anderson, R. S. Narozny, and T. F.
Brown, ITT Cannon Electric, Article Strip
Carrier, 3 261 459,

R. L. Asher, ITT Federal Laboratories, Modu-
lation Crossover Selector, 3 258 698,

R. S. Bailey, A. Senchak, S. Silverschotz, and
E. McWhirter, ITT Federal Laboratories,
Transmission System for Imprinted Intelli-
gence, 3261911,

D. R. Barber, Standard Telecommunication
Laboratories (London), Signal Amplitude
Coders, 3262 107.

J. Battista, ITT Kellogg, Electronic Circuit
Breakers, 3 259 803.

H. Benmussa, Compagnie Générale de Con-
structions Téléphoniques (Paris), Error Elim-
inating Code Transmission System, 3 250 998.

H. Benmussa, P. R. L. Marty, and S. Kobus,
Compagnie Générale de Constructions Télé-
phoniques (Paris), Pentaconta Semi-Electronic
Telephone System, 3 249 698.

J. M. Blackhall, ITT Kellogg, PPCS Toll
Ticketing System, 3261917, '

R. F. Bogaerts and J. Vanderheyden, Bell
Telephone Manufacturing Company (Ant-
werp), Fuse Protection System With an Aux-
iliary High Current Voltage, 3262018,

452 ELECTRICAL COMMUNICATION

L. R. Bouty, Compagnie Générale de Con-
structions Téléphoniques (Paris), Impulse
Shape Regenerating Circuit, 3 258 615.

F. H. Bray and F. Ambrosino, Standard Tele-
phones and Cables (London), Electrical Pulse
Arrangements, 3 260 800.

F. Buchwald, Standard Elektrik Lorenz (Stutt-
gart), Arrangement for Individually Extract-

ing Flat Items from a Conveyor System,
3253 825.

O. Burlak, ITT Federal Laboratories, Shift
Register Employing an Energy Storage Means

for Each Four-Layer Diode in Each Stage,
3258 614.

G. F. Carlson, ITT Bell & Gossett Hydron-
ics, Piping System Providing Instantaneous
Changeover from Heating to Cooling and Vice
Versa, 3256929,

B. G. Coetsee, ITT Telecommunications, Time
of Event Recorder, 3 262 103.

G. A. Deschamps and M. Press, ITT Labora-
tories, Attitude Computer with Rotatable Ref-
erence Frame, 3 258 226.

F. S. Eggers and W. D. Escobar, Jennings
Radio Manufacturing Corporation, Double-
Break Vacuum Relay, 3257 524.

P. T. Farnsworth, ITT Federal Laboratories,
Electric Discharge Device for Producing Inter-
actions Between Nuclei, 3 258 402,

M. J. Fleming, Jr., Clevite Corporation, Semi-
conductor Housing, 3 258 662.

J. Froom, Standard Telecommunication Lab-
oratories (London), Waveguide Coupler for a
Traveling Wave Tube Employing Slow-Wave
Structure, 3252 114.
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J. Froom, Standard Telecommunication Lab-
oratories (London), Slow Wave Structure for
Travelling Wave Tubes, 3 258 722.

D. B. Gardner, ITT Bell & Gossett Hydronics,
Pressure Relief Valve Having Auxiliary Re-
actor Surface, 3 254 668.

F. Gee-Wah, F. B. Cope, and R. A. Marsh,
Standard Telephones and Cables (London),
Cable Conductors Having a Material Binder,
3261 906.

W. F. Glover and J. G. Bendall, Standard
Telephones and Cables (London), Adjustable
Inductor, 3 262 079.

J. Grambow, Standard Elektrik Lorenz (Stutt-
gart), Phase-Inversion Circuit, 3 258 708.

R. P. Granada and V. N. Lawford, Barton
Instrument Corporation, Pneumatic Transmit-

ter with Improved Control Mechanism,
3262 463.

R. D. Grayson, General Controls Corporation,
System for Controlling Degree of Stratification
in Hot Water Heaters, 3 258 005.

W. Grobe, Standard Elektrik Lorenz (Stutt-
gart), Magnetic Latching Relay, 3263 134.

R. W. Hansen, Jennings Radio Manufacturing
Corporation, Vacuum Variable
3 257 590.

Capacitor,

P. E. Harrison and H. Comlossy, ITT Cannon
Electric, Electrical Connector
3253 250.

Structure,

E. Heinecke, Standard Elektrik Lorenz (Stutt-
gart), Class B Biased Linear Amplifier with
an Efficiency Comparable to a Class C Ampli-
fier, 3262 067.
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E. Heinecke, Standard Elektrik Lorenz ( Stutt-
gart), Circuit Arrangement for Increasing the

Efficiency of an Electron Tube Type Amplifier,
3258 710.

N. E. Hoag, ITT Federal Lahoratories, Image
Transmission System and Method, 3 251 937.

K. Hubner and K. Suhr, Standard Elektrik
Lorenz, Informatik Division (Stuttgart), Pneu-
matic Tube Stations, 3 253 804.

F. L. J. Jarvis, Standard Telephones and Ca-
bles (London), Equipment Housing Having
Fluid Intake and Sealing Means, 3 258 520.

J. E. Jennings, Jennings Radio Manufacturing
Corporation, Double End Operable Axial
Switch, 3 250 880.

J. Keyes, ITT Bell & Gossett Hydronics, Var-
iable Torque Eddy Current Drive, 3256 823.

J. Keyes and E. L. Ochlerking, ITT Bell &
Gossett Hydronics, Oil Burner Nozzle Swirler
Assembly, 3258 057.

S. S. Kistler and C. V. Rue, Wakefield Light-
ing Products, Reinforced Snagging Wheel,
3 256 644.

W. Klenk and H. Ringhandt, Standard Elek-
trik Lorenz (Stuttgart), Push Button Switch,
3258 558.

P. Korda and S. P. Rea, ITT Kellogg, Solid
State Intercommunication System, 3259 698,

H. A. Krasun, Standard Telephones and Cables
(London), Electromagnetic Relay, 3255 328.

E. H. Lambourn, Standard Telecommunication
Laboratories (London), Electronic Gating Cir-
cuits, 3 254 240.

1967 453



US Patents to ITT; May-July 1966

W. W. Macalpine, ITT Federal Laboratories,
Phase and Amplitude Control of Antenna Ar-
ray, 3262 115.

N. V. Mansuetto, E. G. Platt, D. F. Seemann,
and W. Ke-Chin Yuan, ITT Kellogg, Elec-
tronic Switching Telephone System, 3 258 539.

P. L. Mast, ITT Telecommunications, Minia-
ture Horn Antenna, 3261 018.

R. D. McClaflin and T. N. Tilman, Jennings
Radio Manufacturing Corporation, Cross-Point
Switching System, 3 260 967.

G. Merz, Standard Elektrik Lorenz (Stutt-
gart), Method and Circuit Arrangement for
Improving the Operating Reliability of
Flectronically Controlled Telecommunication
Switching Systems, 3256 513.

B. Minakovic, Standard Telephones and Cables
(London), Traveling Wave Tubes Having
Multiple Slow Wave Structures, 3258 640.

H. Moons and P. DeHous, Bell Telephone
Manufacturing Company (Antwerp), Method
and Arrangement for Baring Electric Ribbon
Cables, 3261 239.

P. K. Parkinson and C. H. Hemmingway,
Cannon Electric, Terminals for Flat Electrical
Conductors and Method of Attaching Same,
3259 873.

W. A. Ray, ITT General Controls, Closure
Operator for Valves, 3254 660.

W. A. Ray, ITT General Controls, Improve-
ments in Gas Diaphragm Valves, 3261 549.
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W. T. Reuscher, Standard Elektrik ILorenz
(Stuttgart), Electrical Semiconductor Device,
3262 030.

W. Schiebeler, Standard Elektrik ILorenz
(Stuttgart), Pulse Operated Clutch and Brake

for Controlling Speed of Driven Member,
3258 092,

S. Shikasho, ITT Bell & Gossett Hydronics,
Integral Lubricant Return Riser for Refrigera-
tion Systems, 3257 824.

J. Tartas, ITT Federal Laboratories, Self-
Tuning Harmonic-Mode Crystal Oscillator Cir-
cuit, 3 258 720.

T. N. Tilman and R. H. Winslow, Jennings
Radio Manufacturing  Corporation, High

Power RF Relay Incorporating Heat-Sink and
Fluid Cooling, 3261 953.

H. Waldenbhurger, Standard Elektrik Lorenz
(Stuttgart), Apparatus for Inserting Cards,
3261 602. ‘

G. Wessel, Standard Elektrik Lorenz (Stutt-

gart), Reed Contact with Ball-Shaped Arma-
ture, 3261 942.

Designs

O. A. Guraydin, Jennings Radio Manufactur-
ing Corporation, Vacuum Coaxial Relay, De-
sign 204 986.

T. N. Tilman, Jennings Radio Manufacturing
Corporation, High Current Radio Frequency
Switch, Design 204 761.

C. Van Loo, Jennings Radio Manufacturing

Corporation, Coaxial Cross-Point Relay, De-
sign 204 9835.
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Other Papers from International Telephone and

Telegraph System Authors

The following list includes papers published in
other periodicals and, in some cases, presented
at meetings and not yet published. Some un-
published papers may be available in limited
quantities and requests should be directed to
Electrical Communication. Requests for pub-
lished papers should be made to the indicated
publication and not to Electrical Commanica-
tion. The affiliation of the author is given in
parentheses.

Alexander, D. C., “Application of Cross-Linked
Materials for Wire and Cable,” Rhode Island
Rubber Group; 6 April 1967. (ITT Wire and
Cable Division, United States of America)

Alexander, J. H., “Deposition of Adherent
Coatings of Insulants in a Radio-Frequency
Glow Discharge,” Pyrolysis Colloquium, British
Ceramics Research Association, Stoke-on-
Trent; 14 March 1967. (Standard Telecom-
munication Laboratories, United Kingdom)

Aylott, E. R., “Principles of Frequency-Divi-
sion Multiplex and Channel Translating Equip-
ment,” Worcester Training College of Midland
Electricity Board; 1 March 1967. (Standard
Telephones and Cables, United Kingdom)

Baade, O. and Gasser, L., “Teilnehmerver-
halten bei Tastwahl,” Nachrichtentechnische
Zettschrift, volume 20, number 2, pages 98-
105; 1967. (Standard Elektrik Lorenz, Ger-
many )

Becker, L., “Compatible 300- and 960-Channel
Line Equipment for Small-Diameter Coaxial
Cable,” ITT Symposium, Lisbon; 10-14 April
1967. (Standard Elektrik Lorenz, Germany)

Becker, L., “Modern High-Performance All-
Solid-State Radio Relay Systems,” ITT Sym-
posium, Lisbon; 10-14 April 1967. (Standard
Elektrik Lorenz, Germany)

Bennett, E. W., “Irradiation Cross-Linking of
Polymers,” Rhode Island Rubber Group; 6
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April 1967. (ITT Wire and Cable Division,
United States of America)

Brisbane, A. D., “High Gain Pulsed Laser,”
Nature, page 75; 1 April 1967. (Standard Tele-
communication Laboratories, United Kingdom)

Brisbane, A. D. and Jackson, T. M., “Pulsed
Gas Laser and Its Applications to Microcircuit
Fabrication,” SIRA Conference on New De-
velopments in Optics and Their Applications
in Industry, Eastbourne; 10-12 April 1967.
(Standard Telecommunication Laboratories,
United Kingdom)

Buhmann, G., “Kunststoffe in der Kabeltech-
nik,” Nachrichtentechnische 7 eitschrift, volume
20, number 1, pages 38-43; 1967. (Standard
Elektrik Lorenz, Germany)

Bundy, E. M., “Remote Control of Lighthouses
and DBeacons,” Remote Control and Super-
visory Systems, London, TERE; 15 February
1967. (Standard Telephones and Cables,
United Kingdom)

Carl, H., “Nachrichteniibertragung mit kiinst-
lichen Erdsatelliten,” Verband Deutscher Elek-
trotechniker, Braunschweig; 27 April 1967.
(Standard Elektrik Lorenz, Germany)

Cattermole, K. W., “High-Speed PCM May
Be Assisted by New Coding,” Electronics
Weekly, 15 March 1967, (Standard Telecom-
munication Laboratories, United Kingdom)

Coleman, M. V. and Thomas, D. J. D., “Struc-
ture of Silicon Oxide Films,” Institute of Phys-
ics Conference on Resistive and Dielectric
Properties of Thin Films, Nottingham Univer-
sity ; 3-5 April 1967. (Standard Telecommuni-
cation Laboratories, United Kingdom)

Colin, J. M., “Dispositif de traitement de l'in-
formation donnant les periormances optimales
d’un radar Déppler,” SFER, Paris; 15 March
1967. (Laboratoire Central de Télécommunica-
tions, I'rance)
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Other Papers from System Authors

Combaux, Edmond, “Civilian West European
Fixed and Mobile Communications Related to
Military Requirements,” Institute of Electrical
and Electronics Engineers International Con-
vention, New York; 20 March 1967. (Le
Matériel Téléphonique, France)

Crossland, W. A. and Marr, C. A., “Epitaxy
of Chromium on Cleavage Faces of Rock Salt
under Ultra-High Vacuum,” Japanese Journal
of Applied Physics, volume 6; April 1967.
(Standard Telecommunication Laboratories,
United Kingdom)

Crossland, W. A. and Marr, C. A., “Growth
and Structure of Single Crystal Films and their
Electrical Properties,” Institute of Physics Con-
ference on Resistive and Dielectric Properties
of Thin Films, Nottingham; 3-5 April 1967.
(Standard Telecommunication Laboratories,
United Kingdom)

Danton, J., “Use of an Off-Track Airborne
Navigation Computer as an Aid to Air Traffic
Control,” London; 15 March 1967. (Le Maté-
riel Téléphonique, France)

De los Rios, F., “Planificacion de Redes de
Telecomunicacién por medio de ordenadores,”
Escuela Técnica Superior de Ingenieros de
Telecomunicacién; March 1967. (Standard
Eléctrica, S.A., Spain)

Deubert, R., “Ansteuerungsmethoden {fiir die
Farbbildrohre,” Radio Mentor, volume 33,
number 2, pages 105-107; 1967. (Standard
Elektrik Lorenz, Germany)

D’Haens, J., “Biomedical Engineering—FEen
Nieuwe Discipline,” Meeting of IKVAO, An-
vers; 1 March 1967. (Bell Telephone Manu-
facturing Company, Belgium)

Dietrich, W., “Maschinen zum Lesen gedruck-
ter Ziffern,” Verband Deutscher Post-Ingeni-
eure, Nuremberg; 15 February 1967. (Stand-
ard Elektrik Lorenz, Germany)
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Duncan, R. H., “Tracing of Annoyance Calls,’
Kansas Telephone Association Spring Meeting,
Ottawa, Kansas; 14-15 March 1967. (ITT
Telecommunications, United States of America)

Favier, P. and Bonin, A., “Le centre Nodal
automatique de commutation 4 fils de Lyon-
Sévigné en systéme Pentaconta,” Commutation
et Electromique, number 16; January 1967,
(Compagnie Générale de Constructions Télé-
phoniques, France)

Fendt, H., “Vakuumtechnik in der Fertigung
von Elektronenréhren,” Verein Deutscher
Ingenieure, Bildungswerk, Frankfort-on-the-
Main; 6-11 March 1967. (Standard Elektrik
Lorenz, Germany)

Fernau, F. G., “ILS Transmitter Monitors for
Automatic Blind Landing,” Radio and Elec-
tronic Engineer, volume 33, number 1, pages
45-50; January 1967. (Standard Telephones
and Cables, United Kingdom)

Gains, B. R., “Stochastic Computing,” Spring
Joint Computer Conference, Atlantic City, New
Jersey; 17-20 April 1967. (Standard Telecom-
munication Laboratories, United Kingdom)

Geerts, J. A., “De Invloed van de Hiring-
Restriction op het Beschikbare Werknemerspo-
tentieel,” TV D, number 7; 17 February 1967.
(Bell Telephone Manufacturing Company, Bel-
gium)

Geerts, J. A., “De Merit-Rating en haar Nade-
len,” TY D, number 13; 13 March 1967. (Bell
Telephone Manufacturing Company, Belgium)

Geerts, J. A., “De Middagbetrekking,” TV D,
number 4; 27 January 1967. (Bell Telephone
Manufacturing Company, Belgium}

Girinsky, M. A., “DS3 Type Electronic Mes-
sage Switching Center,” Colloquium on Mes-
sage Switching organized for The Institution
of Electrical Engineers, London; 20 February
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1967. (Compagnie Générale de Constructions
Téléphoniques)

Girling, D. S., “Capacitors, Reliability, Life
and the Relevance on Circuit Design,” Micro-
electronics and Reliability, volume 6, number
1, pages 35-51; February 1967. (Standard
Telephones and Cables, United Kingdom)

Gob, A., “Procédure d’Etablissement des Offres
au sein de I'Entreprise,” Meeting “Financement
des exportations,” Fabrimetal; 16 March 1967.
(Bell Telephone Manufacturing Company,
Belgium)

Gomez Solera, J. L., “Circuitos Basicos Digi-
tales,” FEscuela Técnica Superior de Ingenieros
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Hong Kong

ITT Far East and Pacific, Inc.
(Area Headquarters), Hong
Kong (1961)

ITT Far East Ltd, Hong Kong
(1961)

Transelectronics,
Kong (1965)

India

ITT Far East and Pacific, Inc.
(branch), New Delhi (1965)

Japan
ITT Far East and Pacific, Inc.
(branch), Tokyo (1961)

New Zealand

Standard Telephones and Cables
Pty. Limited (branch), Upper
Hutt, Wellington (1914)

Philippines

Globe-Mackay Cable and Radio
Corporation, Manila (unit of
ICO Group, next column)
(1935)

ITT Philippines, Incorporated, Ma-
kati, Rizal (1960)

Philippine Press Wireless, Inc.,
Manila (unit of ICO Group,
next column) (1937)

Limited, Hong

BUSINESS AND
CONSUMER SERVICES

Abbey Life Assurance Company
Ltd. (50% interest), London
(1961)

464

Alexander Hamilton Life Insur-
ance Company, Denver, Colo.
(1963)

Hamilton Management Corpora-
tion, Denver, Colo. (1931)
Intel Finance S. A. Lausanne

(1965)

Internationale Levensverzekering
Mij N. V. (50% interest),
Amsterdam (1966)

ISE Finance Holdings S. A., Lux-
embourg (1966)

ITT Auvis, Inc., Garden City, N. Y.
(1956)

ITT Consumer Services Corpora-
tion, New York, N. Y. (1966)

APCOA, Cleveland, Ohio (1954)

ITT Aetna Finance Company,
Clayton, Mo. (1918)

ITT Financial Services Inc., New
York, N. Y. (1964)

Great International Life Insur-
ance Company (50% interest),
Atlanta, Ga. (1964)

International Telephone and Tele-
graph Credit Corporation, New
York, N. Y. (1961)

Kellogg Credit Corporation, New
York, N. Y. (1953)

ITT Life Insurance Company, Clay-
ton, Mo. (1955)

Howard W. Sams & Co., Inc,
Indianapolis, Ind. (1946)

INTERNATIONAL
COMMUNICATIONS
OPERATIONS

American Cable & Radio Corpora-

tion, New York (1939)

All America Cables and Radio,
Inc. (1878)

Commercial Cable Company, The
(1883)

Globe-Mackay Cable and Radio
Corporation (1935)

ITT Central American Cables
and Radio, Inc. (1963)

ITT Cable and Radio, Inc.—
Puerto Rico (1922)

ITT Communications, Inc.—Vir-
gin Islands (1963)

ITT World Communications Inc.
(1926)

ELECTRICAL COMMUNICATION

Press Wireless, Inc. (1929)
Philippine Press Wireless, Inc.
(1937)
Press Wireless Uruguaya
(1942)
Teleradio Brasileira Limitada
(1938)
Companhia Radio Internacional do
Brasil, Rio de Janeiro (1930)
ITT Comunicaciones Mundiales S.
A., Buenos Aires (1928)
ITT Comunicaciones Mundiales
S. A., Santiago (1928)
Radio Corporation of Cuba, Ha-
vana (1922)
NOTE: International telegraph
offices are operated in the follow-
ing countries : Argentina, Bolivia,
Brazil, Canada, Canal Zone,
Chile, Dominican Republic, Ecua-
dor, Haiti, Netherlands Antilles,
Nicaragua, Panama, Peru, Phil-
ippines, United Kingdom, United
States (including Puerto Rico
and the Virgin Islands), Uru-
guay, Venezuela.

INTERESTS (minority
and other) AND
ASSOCIATE LICENSEES

Australia

Austral Standard Cables Pty. Lim-
ited, Melbourne (1948)

France

Lignes Télégraphiques et Télépho-
niques, Paris (1920)
Italy

Societa TItaliana Reti Telefoniche
Interurbane, Milan (1921)

Japan

Nippon Electric Company, Limited,
Tokyo (1899)

Sumitomo Electric Industries, Lim-
ited, Osaka (1920)

Spain
Marconi Espafiola, S. A. Madrid
(1935)

Figures in parentheses refer to
founding date of unit or predecessor.
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