












































































































































































































































Recent Achievements

A high-pressure xenon light source exposes the high-resolution
photographic plates through 9 automatically focused lenses.
Edge acuteness or pattern sharpness from maximum to minimum
transmission of light has been measured at 1-5 microinches
(38 nanometers). Minimum line widths and pattern spacings have
been produced down to 40 microinches (1000 nanometers).

A library of about 100 punched tapes is available. Placed in
the computer, a tape controls the direction and distance of travel
of the granite table as well as the exposures. Servomotors drive
the table to the positions determined by the tape. Once pro-
grammed for a pattern, that pattern can be stepped on 9 sepa-
rate plates simultaneously with selected reduction ratios of 10, 5,
4,or2to 1.

ITT Semiconductors, United States of America

Conveyor System for Sterilizing Hospital Material - A special
hospital conveyor system has been developed for the transporta-
tion of materials to be sterilized.

The materials to be sterilized are placed in containers having
base dimensions of either 600 by 300 millimeters (24 by 12 inches)
or 300 by 300 millimeters (12 by 12 inches). Since the system is
used in wet sterilization areas, its enclosures are of high-quality
steel and the conveyor belt is of plastics material.

The containers may be put on the conveyor in any desired
order; they are assembled into groups and distributed to auto-
claves or sterilizers. The conveyor chain includes indicators
actuated by permanent magnets mounted in opposite corners to
identify the size of the containers. The containers are then
assembled by electromagnetically controlled distributors into
lengths corresponding to the capacities of the autoclaves.

After a predetermined period of time, the distributor opens the
autoclave, moves a group of containers into it, and closes it. The
conveyor then proceeds with the assembling of a new group of
containers.

Standard Elektrik Lorenz, Germany

Conveyor system for moving containers of material into sterilizers.

Electrolytic Recorder - The paper recorder shown offers the utility
of an oscilloscope with the permanence of facsimile. Up to
4 channels may be recorded simultaneously on 8-inch (20-centi-
meters) wide paper using electrolytic marking. Bandwidth is direct
current up to 100 kilohertz with input to 6 volts.

Other features are adjustable feed rates of paper, electronic
sweep, and selectable recording format. Both internal and exter-
nal clocks can control recording sweeps. External synchronization
can be applied. The recorder is particularly adapted to radar,
side-looking sonar, and spectral analysis.

ITT Electro-Physics Laboratories, United States of America
Diaphragm Relay - This relay derives its name from the charac-

teristic geometry of the moving element. Housed in a conven-
tional glass capsule, the contacts are attracted together by an
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Paper recording using electrolytic marking for four channels

external magnetic field operating on their ferrous backings. No
intervening mechanism between operating force and contacts
makes for a more efficient relay.

The operating-force magnetic circuit is of comparatively shorter
length and increased area, thus providing the relay with a com-
paratively larger contact area and higher contact force.

Silver annular contacts avoid high spots at the contact-force
center. Any high spots formed will be remote from each other and
so give more area of contact. Silver contacts carried out 1-:2 mil-
lion operations at a load of 1 ampere at 60 volts and then gave
an average contact resistance of 19 milliohms — the same figure
obtained at the beginning of the test. There is no true contact
bounce but a 0-5-millisecond period of high resistance occurs at
low current/voltage levels.

For 37 ampere-turns the relay will provide a contact area of
56 square millimeters. This is more than ten times the figure
for a conventional small reed relay requiring the same ampere-
turns.

The relay is presently made in 1-, 2-, and 4-make types but
variants are being designed. It is hermetically sealed in a glass
envelope containing an inert gas. Compression glass-to-metal
seals increase the bond between the metal/glass interface.

The relay has satisfied the British Armed Services DEF 5011
specification.

Standard Telephones and Cables, United Kingdom

Relay Handles 20 Kilowatts - The RF 3 vacuum-type relay, only
2:25 inches (57 centimeters) long and weighing 1:75 ounces
(50 grams), is capable of interrupting 20 kilowatts of direct-cur-
rent power. It will carry 17 root-mean-square amperes and with-
stand 7500 peak volts at 16 megahertz. At 60 hertz it will with-
stand peak potentials of 12000 volts. Its vibration rating is 10 g
up to 500 hertz. Life expectancy is greater than a million opera-
tions.

Typical applications include switching in antenna, grid, and
plate circuits, tapping of radio-frequency coils, and in controlling
motors, machine tools, lighting systems, et cetera.

ITT Jennings, United States of America

Message Switching Center for French Land Forces - On 4 March
1968 an important electronic message switching center was
inaugurated for the French Land Forces in the presence of the
General, Central Director of Transmissions, and other dignitaries
of the Army Headquarters Staff and of the Land Forces.

This DS 66-3 electronic message switching center permits fully
automatic routing of messages with the very highest reliability
as the processing unit in service can be automatically replaced
by a standby unit without loss of characters.
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Similar centers have been operating since 1966 and 1967,
respectively, at the main office of Air-France in Paris and at the
Air Navigation Department at Orly Airport.

Compagnie Générale de Constructions Téléphoniques,
France

Data Communication Systems - The GH 210 data system uses
integrated circuits for compactness and an error-correction tech-
nique for increased accuracy of transmission.

An installation has been ordered by the Ansett Australian Na-
tional Airlines to increase by 6 times the rate of transmitting data
over public telephone lines between Sydney and Melbourne. In-
formation on flight schedules will take 1:5 minutes to transmit
instead of 20 minutes es at present.

Associated British Foods of England have also ordered 12 of
the GH 210 terminals to be installed at bakeries in Bradford,
Sheffield, Littleborough, Wakefield, York, and Newcastle. They
will have access to a computer center at Stockport to assess
daily orders, manufacturing requirements, and distribution loading.

Standard Telephones and Cables, United Kingdom

Pneumatic Tubes Distribute Toll Tickets - The Swiss telecommu-
nications administration has put in service at its Zurich toll cen-
ter an additional pneumatic-tube ticket distributor. It is designed
for an ultimate capacity of 16 sending lines with 8 stations per
line and of 13 receiving lines with 6 stations per line. Initially,
48 switches are in service. Each line is provided with an air lock.
As many as 24 000 tickets are distributed daily.

There are now 7 such installations operating in Switzerland
and another in Germany. These installations are equipped with
from 11 to 145 stations and vary in length of pneumatic tubing
from 185 to 2110 meters (600 to 6900 feet).

Standard Téléphone et Radio, Switzerland

Switching facilities for pneumatic tube distributing system that handles toll
tickets without carriers.

Marine Radiotelephone for Small Vessels - A 10-watt very-high-
frequency transceiver has been developed for small vessels that
are not required to work on all international marine channels. It
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provides for 8 simplex and 8 duplex channels. A very-high-fre-
quency hybrid coupler is available to permit simultaneous trans-
mitting and receiving on a single antenna on all duplex channels.

Direct-current drain from a 24-volt source is 100 milliamperes
on standby for simplex reception, 0-5 ampere for reduced trans-
mit power, and 1-5 amperes for full transmit power.

The use of Ministac modular construction gives a compact
unit of 185 by 385 by 179 millimeters (7:3 by 152 by 7-1 inches).

Standard Electric, Denmark
International Marine Radio Company, United Kingdom

Marine very-high-frequency radiotelephone transceiver.

Intercommunication System for Broadcasting - A 4-wire inter-
communication system has been installed for the Allgemeine
Rundfunkanstalten Deutschlands (Radio and Television Broad-
casting Companies of Germany). Leased from the Deutsche Bun-
despost, the lines of this network extend radially from the tele-
vision control center at Frankfurt am Main to all stations of
the broadcasting system as well as to the European network
through the Eurovision Center in Brussels.

This new 4-wire system is flexible, very economical, and
allows easy expansion. The lines can be used for speech, order-
wire, control, and conferences. When expanded to its full capacity,
it will provide for two conference circuits, each including as
many as 15 radio and television stations. They, in turn, may add
their own conference connections.

Facilities have been provided for adaptation to existing 2-wire
local-battery and central-battery networks for speech communica-
tion. Transistor amplifiers compensate for all the losses occurring
in the line network and ensure a uniform reference level at the
transition points to the studio equipment. At the transition points
between the broadcasting facilities and the public telephone
equipment a so-called 4-wire audio-frequency terminal equipment
ensures that the ringing, signaling, and speech transmission
requirements of the telephone system are met.

Standard Elektrik Lorenz, Germany

X-Band Acoustic Delay Line - This delay line consists of a cad-
mium-sulfide evaporated thin-film transducer on a sapphire
delay medium. The transducer is deposited onto a sputtered gold
film on the heated sapphire substrate from separate cadmium
and sulfur sources. The resulting high-resistivity film is poly-
crystalline but with a preferred orientation of the ¢ axis normal
to the substrate. In this form it can be used as an acoustic
transducer for longitudinal waves. At 1 gigahertz the acoustic
attenuation in sapphire is about 0-5 decibel per microsecond of
delay and increases as the square of the frequency; thus at
10 gigahertz the loss would be 50 decibels per microsecond.
So even though it is the lowest loss material commercially avail-
able it must be cooled to 77 degrees Kelvin to reduce the loss
to 1 decibel per microsecond.

The line is mounted in a coaxial cavity using the same
transducer as transmitter and receiver and the whole is sus-
pended over a liquid nitrogen bath in a cryostat. For a rod
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1-6 centimeter (0:63 inch) long with a delay of 3 microseconds
the tuned transduction loss was 27 decibels at 10 gigahertz. For
the first echo the total loss was 57 decibels. As many as
13 echoes could be measured, giving a total delay of 40 micro-
seconds and a total loss of 94 decibels. Most of the transduction
loss was due to electrical mismatch, which it is hoped can be
improved.

When the transducer is untuned a bandwidth of 1 gigahertz is
observed but the loss is very high. The low-loss bandwidth is
limited by that of the tuner used, being about 100 megahertz in
our case. By using the new delay media that are now emerging
it should be possible to have X-band delay lines working at
room temperature.

Standard Telecommunication Laboratories, United Kingdom

Concentrators in Paris Regional Network - A small village in the
northern part of the regional public telephone network of Paris
has been converted from manual service through a regional cen-
ter to automatic service by the installation of 2 Pentaconta CM 12
concentrators, and a 12-channel carrier system manufactured by
Lignes Télégraphiques et Téléphoniques.

The remote units of the concentrators were installed in the
Post Office of the village, in which 66 subscribers are located.
These remote units are connected by the 12-channel carrier sys-
tem over existing subscriber lines to the central-office units in a
subcenter 6 kilometers (37 miles) away. The actual transmission
path is about twice this length as it goes from the subcenter
through the regional center to the village Post Office.

The two Pentaconta CM 12 concentrators installed in the Paris regional
telephone network.
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T VOLTAGE VOUMETER
Hi

Portable instrument for measuring 100 kilovolts.

The village is now included in the numbering zone of the sub-
center, which has a lower tariff rate for calls to Paris than the
regional center had.

Le Matériel Téléphonique, France

Voltmeter for 100 Kilovolts - The photograph shows a view of the
J-1005 portable voltmeter that will measure from 0 to 100 000
peak volts from 10 hertz to 20 megahertz within 3 percent. It
also measures up to 40 kilovolts double-ended at 50 megahertz.
The input capacitance is 4 picofarads for single-ended and 2 pico-
farads for double-ended operation. Shunt resistance is greater
than 2 teraohms, the insulation resistance of the glass-enclosed
vacuum voltage dividers that are the heart of the instrument.
A jack provides output to an oscilloscope to view waveshapes.
A kit permits the input circuit to be at a different place than the
indicating equipment. As shown the device is 16 inches (40 centi-
meters) high by 10 by 8 inches (25 by 20 centimeters) and weight
is 12 pounds (54 kilograms).
ITT Jennings, United States of America

Response Tracer RT-1 - This equipment was developed for atten-
uation measurements on telephone channels, lines, voice-frequency
filters, et cetera. It operates over the voice-frequency band from
200 to 3500 hertz and includes a signal generator and receiver
with a common power supply. The amplitude-frequency response
is displayed on the screen of a long-persistence cathode-ray
tube in terms of attenuation versus frequency; the vertical atten-
uation scale is linear in decibels and the horizontal frequency
scale is logarithmic in hertz.

The receiver recognizes both signal frequency and level so
that no synchronization is required between the signal generator
and the receiver. Independent equipments may be used at both
ends of the channel under test.

The equipment will operate from either alternating current or
batteries. Construction is in accordance with ITT Standard Equip-
ment Practices and the weight is 10 kilograms (22 pounds).

ITT Laboratories of Spain, Spain
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The World’s Telephones - 1967t

The number of telephones in the world continued its
rapid growth last year with an increase of 13-4 million.
This was a gain of 6:9 percent and brought the total num-
ber of telephones in the world to 208-5 million at the be-
ginning of 1967, twice the number in service only eleven
years ago.

The volume of overseas calls is also continuing its
rapid climb. During the year 1966, calls between the
United States mainland and points overseas totaled 9-9
million, up by 22 percent over the preceding year. Under-
seas cable capacity is being boosted to handle the increas-
ing traffic. The first transistorized underseas cable, capable
of carrying 720 simultaneous conversations, is scheduied
to be placed in service between the United States main-
land and the Virgin Islands by mid-1968. Another cable,
with 144-voice capacity, will connect the Virgin Islands
and the Dominican Republic and will be linked to the
United States-Virgin Islands cable. By contrast, when the
first transatlantic cable was placed in 1956, it could carry
only 36 simultaneous conversations; even improved ter-
minal equipment now enables it to carry only 48.

A fifth transatlantic cable, from the United States to the
Iberian Peninsula, has been proposed. This cable, also

t An abridgment from the 1967 issue of “The World's Telephones-1967"
published each year by the American Telephone and Telegraph Company,
New York, New York.

transistorized and with a capacity of 720 conversations,
would make possible increased volume and higher quality
service to many points in the Middle East and Africa.

In addition to the underseas cable networks, more than
230 satellite circuits are now being used to provide tele-
phone service between the United States and places
overseas. Use of increasing numbers of satellite circuits
across the Atlantic and Pacific are planned as the volume
of calling continues to grow.

Today a telephone user in the United States can reach
more than 96 percent of the world’s telephones. In 1967
connections were established with Brunei, Cayman Is-
lands, Greenland, Qatar, and Spanish Sahara. Operator
dialing of calls from the United States was extended to
Norway, Spain, Sweden, Hong Kong, Malaysia, the Philip-
pines, and Singapore.

The time is rapidly approaching, moreover, when many
United States customers will be able to dial their over-
seas calls directly. A trial of customer dialing of calls
from New York to London and Paris was made in 1967.
The results showed that customer dialing to overseas
points is feasible and that few problems were encoun-
tered.

Statistical data relating to continental areas, to individ-
ual countries, and to principal cities are contained in the

Countries which have 500000 or more telephones * Data are at January 1 — notes below

Total telephones in service Automatic
untr: Percent
Country Number increase from Per 100 Number Percent
population of total
1967 ‘ 1966 1957 1966 1957
Argentina 1526 767 1 497 841 1155 198 19 322 6-68 1378233 90-3
Australia3 2 978 336 2810833 1704 000 6-0 74-8 25-81 2 533 886 85-1
Austria 1087 007 1 008 693 540 524 7-8 1011 14-88 1045576 96-2
Belgium 1 665 508 1 564 656 931 439 6-4 78-8 17-43 1606916 96-5
Brazil 1431653 1344717 847 868 65 68-9 1-67 1216811 850
Canada 7880 471 7 445 071 4 499 325 5-8 751 38-91 7 621 047 96-7
Czechoslovakia 1582 852 1491 621 703 098 6-1 1251 11-09 1422 998 89-9
Denmark 1411 040 1363 988 922 881 34 52-9 29-09 1034274 73-3
Finland 892 300 835 682 486 193 68 835 19-19 797 220 89-3
France 6 554 441 6116 700 3313426 7-2 97-8 13-19 5748610 877
Germany, East 1723814 1658817 1 066 582 39 616 10-09 1723614 100-0
Germany, West 9532 417 8 802 166 4323225 8-3 1205 15-89 9532417 100-0
Greece 579 076 508 262 136 835 139 323-2 6-69 553 457 956
Hungary 597 376 566 026 365 438 55 635 5-86 455 149 76-2
india* 961 063 881 407 314 885 9-0 205-2 0-19 691 191 719
Italy 6 467 597 5980 702 2609 127 81 147-9 12-44 6 417 264 99-2
Japan* 16 011 745 13998 831 3726 821 144 3296 16-08 12072 847 754
México 930 940 823 064 383 257 131 1429 2:07 818418 879
Netherlands 2512 826 2 352 209 1229174 6-8 104-4 20-05 2512 826 100-0
New Zealand* 1087 133 1025 084 568 339 61 91-3 39-87 894 272 82-3
Norway 945 573 907 919 631 524 41 49-7 25-09 749 899 79-3
Poland 1411 481 1294 046 561 100 91 151-6 4-44 1174 094 83-2
Portugal 581 780 550 490 279537 57 108-1 6-31 460 057 79-1
Rumania 510 000* 473122 n. a. 7-8 n. a. 2:66 408 000 80:0
South Africa* 1260 692 1198 421 765 540 5-2 647 6-86 952 004 755
Spain 3072214 2788 432 1199078 10-2 156-2 9-60 2 479 637 80-7
Sweden 3757 495 3572630 2312223 5-2 62-5 4790 3711234 98-8
Switzerland 2395123 2259 077 1293 743 6-0 85+1 3925 2395123 100-0
USSR 8 400 000* 7 700 000 3366 000 9-1 149-6 3-58 6216 000 74-0
United Kingdom 4 11 376 000 10 704 000 7 219 000 6-3 57-6 20-70 10 854 000 95-4
United States$ 98 789 000 93 656 000 60 190 000 55 641 49-87 98 558 000 99-8

* estimated
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The World’s Telephones 1967

accompanying tables. The list of countries with a half-
million or more telephones increased to 31 at the begin-
ning of 1967 with the addition of Rumania. The United
States, which attained its hundred-millionth telephone
during 1867, placed first in number of telephones with
98-8 million at the start of the year. Japan’s system ranked
second (as it has since 1963) with 16 million, followed by
the United Kingdom, West Germany, the Union of Soviet
Socialist Republics, Canada, France, and ltaly.

In terms of relative telephone development, Sweden,
with 47-9 telephones per 100 population, finished second
to the United States (with 49-9), followed by New Zealand
(39-9), Switzerland (39-3), Canada (38-9), and Denmark
(29:-1).

Not surprisingly, industrialized countries with compara-
tively low telephone densities per population show a

greater percentage increase in the total number of tele-
phones over the last ten years than countries with high
telephone development. For example, Japan, with four tele-
phones per 100 population in 1957, increased its tele-
phones by 330 percent in the past decade. On the other
hand, the United States, with 35 telephones per 100 pop-
ulation in 1957, showed a 64 percent increase. During
that period, however, the United States added three tele-
phones for every one that Japan added, and at the end
of the period the United States had nearly fifty telephones
per 100 persons as compared with sixteen in Japan.

In telephone talk, Canada retained its world title. Cana-
dians averaged 664 conversations per person during
1966, up by 29 from the previous year. The United States’
average of 648 (an increase of 28) continued it in second
place.

Telephones by continental area + Data are at January 1 — notes below

Total in service Privately operated’ Automatic Total number
Continent of telephones
ontinen Number Percent Per 100 Number Percent Number Percent in service
1967 of world | population 1967 of total 1967 of total 1966
North America 106 329 000 510 48-8 104 939 000 987 105 837 000 995 100 779 000
Middie America 1810000 09 2:2 1328 000 734 1635 000 90-3 1641 000
South America 4 469 000 2-1 26 2 237 000 50-1 3999 000 895 4242 000
Europe 66 976 000 3241 10-6 11 825 000 17-7 61275 000 915 62 432 000
Africa 2618000 1-3 0-8 23 000 09 2034 000 717 2 474 000
Asia? 21 758 000 10-4 11 15 229 000 70-0 16 518 000 759 19 261 000
Oceania 4 540 000 2:2 24-4 345 000 76 3878 000 854 4 271 000
World 208 500 000 100-0 62 135 926 000 652 195 176 000 936 195 100 000
Telephone conversations during the year 1966 + Number in thousands — notes below
Area Local Long distance Total Avg. per person
Argentina 4144071 56 931 4201 002 185-1
Australia® 2 103 000 116 882 2219882 193-9
Belgium 843 215 211 742 1 054 957 1107
Brazil 8 627 785 131 370 8 759 155 1034
Canada 12 905 628 323 325 13 228 953 664-1
Colombia 1738661 15063 1753724 94-0
Czechoslovakia 966 709 127 513 1094 222 76-8
Denmark 1314113 380 753 1 694 866 3533
France 1 826 082 918 098 2744180 555
Germany, East 839 760 274 040 1113800 65-3
Germany, West 4 860 600 2 042 341 6 902 941 1157
Greece 1155775 43 402 1199177 139-2
India* 1 391 000 81029 1472029 3:0
Italy 7249 311 873 100" 8122411 156-6
Korea, Republic of 1859 188 29 821 1 889 009 64-9
México 2054 385 35938 2090 323 474
Netherlands 1373731 781 249 2 154 980 173:0
Philippines 1811534 1633 1813167 54-2
South Africa? 1705 722 108 792 1814514 99-6
Sweden'? 3948 000 641 300 4 589 300 585-1
Switzerland 853 337 940 4471 1793784 2965
United Kingdom# 6512 000 939 000 7 451 000 1359
United States 122 467 000 5 196 000 127 663 000 648-0

Notes to tables

n.a. The abbreviation used for “data are not available”.

1 This applies to operation rather than ownership. Systems which are gov-
ernment-owned in whole or in part may be privately operated (e. g., Italy
and Japan). The word “government” refers to nations, states or munici-
palities.

2 These data include allowances for the Asiatic parts of Turkey and the
USSR.
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3 Data are as of June 30th of the year preceding that indicated. For third
table they are for the year ended on that date.

4 Data are as of March 3ist of the same year as that indicated. For third
table they are for the year ended on that date.

5 Data for Alaska and Hawaii are excluded for the year 1957, since, at
that time, these Territories had not become States.

11 Three-minute units.

12 Data are for the year ended June 30, 1967.
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Other Papers from International Telephone and Telegraph System Authors

This list includes papers published in other
periodicals, and lectures presented at meet-
ings. Some of these latter are also available
in a written form, either printed in pro-
ceedings or edited internally. Where the
publication is indicated, requests for reprints
should be made directly to its editor, not
to Electrical Communication. In the other
cases, such requests should be made to the
nearest editor of Electrical Communication
or its associated language versions, as it
may happen that a limited number of copies
could be made available.

Standard Elektrik Lorenz AG
Articles

Haas, W., Uber den Entwicklungsfortschritt
in der Trigerfrequenztechnik, Ubertra-
gungstechnik I, volume 6, no 5.

Hofgen, G., Ein elektronisches Goniometer,
Frequenz 22 (1968) 2, pp 32—34.

Kuhn, H., Miiller, M., and Walter, G., Rausch-
armer Halbleiteroszillator fiir Richtfunk-
anlagen, Nachrichtentechnische Zeitschrift
21 (1968) 1, pp 40—45.

Meifort, H., Wirmeabfithrung bei freier
Strémung und Konvektion, Frequenz 22
(1968) 2, pp 58—62.

Nestel, S., Die Entdeckung von bewegten
Zielen durch Pulsdopplerradar, Nachrich-
tentechnische Zeitschrift 21 (1968) 1, pp
15—23,

Oehlen, H., and Brust, G., Spektrale Ener-
gie- und Leistungsdichte technisch interes-
santer Impulsformen und Impulsfolgen,
Archiv der Elektrischen Ubertragung, 22
(1968) 2, pp 79—86.

Schmitz, W., SEL-Beitrige zur Fortentwick-
lung der Eisenbabnsignaltechnik, Signal
und Draht, 50. Jubiliumsausgabe, 60
(1968) 1—2, pp 35—38.

Willrett, H., Field Experience with Quasi-
Electronic Telephone Switching Systems,
IEEE Transactions on Communication
Technology, volume 15, no 6, December
1967, pp 730—735.

Lectures

Balkow, J., Aktive nichtlineare Bauelemente
der Elektronik 1I; Anzeigeelemente;
Stromversorgungsgerite fir elektronische
Stenerungen, Lehrgang des Vereins Deut-
scher Ingenieure, Diisseldorf, 11—16 March
1968.

Carl, H., Nachrichteniibertragung mit kiinst-
lichen Erdsatelliten. Verband Deutscher
Eisenbabn-Ingenienre, Nuremberg,

25 April 1968.

Comes, K., Uber ein Verfabren zur Appro-
ximation von Filtern mit wvorgegebener
Dimpfung, Nachrichtentechnische Gesell-
schaft, Diskussionssitzung, Frankfurt-am-
Main, 21—22 March 1968.

Dietrich, W., Maschinen zum Lesen gedruck-
ter Ziffern, Verband Deutscher Elektro-

techniker, Bezirksverein Nordbayern,
Zweigstelle Erlangen, 29 February 1968.

Fendt, H., Vakuumtechnik in der Fertigung
von Elektronenréhren, Verein Deutscher
Ingenieure-Bildungswerk, Frankfurt-am-
Main, 11—16 March 1968.

Fessler,D., Teilelektronisches Fernwirksystem
fééir Nachrichten-Ubertragungs-Einrichtun-
gen, Elektrotechnischer Verein, Stuttgart,
14 March 1968.

Giese, W., Funksprechgerite fiir den 6ffent-
lichen und zivilen Bedarf, Elektrotech-
nische Gesellschaft, Hanover, 2 April 1968.

Hiberle, H., Nachrichteniibertragung mit
kiinstlichen Erdsatelliten, Verband Deut-

scher Elektrotechniker, Frankfurt-am-
Main, 19 March 1968.
Hiberle, H., Informationstheoretische

Grundlagen der Digitaltechnik, Verein
Deutscher Ingenieure-Bildungswerk, Ha-
nover, 25 March 1968.

Knauer, H. U., Telefonieren obne Hand-
apparat: Grenzen und Méglichkeiten,
Verband Deutscher Elektrotechniker, Be-
zirksverein Koln, Stiitzpunkt Bonn, 20
February 1968.

Kramar, E., Die Rolle (Aunfgabe) der Funk-
technik in der Lufl- und Ranmfahrt, Ver-
band Deutscher Elektrotechniker, Bezirks-
verein Oldenburg, 14 February 1968.

Lang, H., Die Priifung der Glas/Metall-
Verschmelzung von Reedkontakten, Nach-
richtentechnische Gesellschaft, Diskussions-
sitzung, Frankfurt-am-Main, 19 March
1968.

Nestel, S., Unterdriickung von Stdrsignalen
bei Pulsdopplerradar, Deutsche Gesell-
schaft fiir Ortung und Navigation, Diis-
seldorf, 23 April 1968.

Oden, H., Wedbselbeziehungen zwischen
Koppelelement und Systemstruktur, Nach-
richtentechnische Gesellschaft, Frankfurt-
am-Main, 19—20 March 1968.

Pogrzeba, H., UKW -Funksprechtechnik und
ihre Einsatzméglichkeiten, Verband Deut-
scher  Elektrotechniker, Bezirksverein
Frankfurt, Stiitzpunkt Mainz, 13 Feb-
ruary 1968.

Raab, G., Méglichkeiten der automatischen
Verarbeitung wvon Pulsradarinformatio-
nen, Deutsche Gesellschaft fiir Ortung
und Navigation, Diisseldorf, 24—26
April 1968.

Reiner, H., Uberlegungen zur Banweise zu-
kiinfliger Nachrichtengerite, Technische
Akademie, Brunswick, 13 February 1968.

Rensch, H., Die konstruktive Gestaltung
von Reedkontakten und Reed-Relais,
Nachrichtentechnische Gesellschaft, Dis-
kussionssitzung der Fachausschiisse 2 und
9, Frankfurt-am-Main, 19 and 20 March
1968.

Rétzel, D., Sicherbeit im Luflverkebr, Ver-
band Deutscher Elektrotechniker, Bezirks-
verein Diisseldorf, 18 April 1968.

Rupp, H., Nacdbrichtensatellitentechnik als
Erginzung und zukiinflige Konkurrenz
der herkommlichen Ubertragungstechnik,
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Technische Universitdt Stuttgart, 13 Feb-
ruary 1968.

Schneider, M., Planung wvon Fernmeldean-
lagen, Technische Universitit Stuttgarrt,
31 January 1968.

Schwant, J., Vergleich der wverschiedenen
Realisierungsverfabren von aktiven RC-
Netzwerken, Verband Deutscher Elektro-
techniker, Munich, 19 February 1968.

Waitz, M., Problems of and Solutions to
Automatic Testing Equipment for Switch-
ing  Installations, I1EEE-International
Communications Conference, New York,
18 and 21 March 1968.

Wendel, W., Das ,Experimental Data Pro-
cessor (E.D. P.) — System fiir die Euro-
control Versuchszentrale®, Verband Deut-
scher  Flugleiter, Frankfurt-am-Main,
5 April 1968.

Bell Telephone Manufacturing Co.
Lectures

Goris, A., Standpunt van een gebruiker van
Elektroerosie machine (Point of view of
a User of Electroerosion Machines), Study-
week for special processing methods,
Heverlee, 1—8 March 1968.

Provoost, R., Organisatie van Arbeidsge-
neeskundige Diensten (Organisation of
Services for Industrial Medicine), School
for Social Health Care, Section Industrial
Medicine, Université catholique de Lou-
vain, 7 March 1968.

Scheldeman, C., Informatie en Kommuni-
katie (Information and Communication),
Foundation Lod. De Raet, Heverlee,
6 February and 27 March 1968.

Sorber, S., Personeelsbeleid in een groot
Bedyrijf (Personnel Management in a large
company), School for Social Health Care,
Université catholique de Louvain, Lou-
vain, 28 March 1968.

Stiévenart, J.,Opleidingsproblemen(Training
Problems) Post-graduation Course “Man
in Industry”, Industrial Training School,
Hoboken, 27 March 1968.

Teirlinck, A., Private Centrale P 1000 T,
(P 1000 T Private Exchange), Training
School Telephone Administration, Brus-
sels, 24 and 31 January, 7—14—21 and
28 February, 6—13 and 20 March 1968.

Van Overstraeten, J., Samenwerking in het
Bedrijf (Collaboration in the Enterprise),
Post-graduation Course “Man in Indus-
try”, Industrial Training School, Hobo-
ken, 25 January 1968.

Van Overstraeten, J., Informatie en Kom-
munikatie (Information and Communi-
cation), Post-graduation Course “Man in
Industry”, Industrial Training School,
Hoboken, 22 February 1968.

Van Overstraeten, J., Opleidingsmethoden
(Training  Methods), Post-graduation
Course “Man in Industry“, Industrial
Training School, Hoboken, 27 March
1968.
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Other papers and lectures

ITT Laboratorios de Espaiia
Lectures

De Miguel, J. A.,Futuros Systemas de Con-
mutacién Telefénica, (Telephone Switch-
ing Future Systems), Telecommunication
Technical Engineers School, Madrid,

29 January 1968.

Gémez Solera, J. L., Circuitos Bdsicos Légi-
cos, (Basical Logic Circuitry), Telecom-
munication Engineers High School,
Madrid, 26 March 1968.

Gébmez Solera, J.L., Memorias para Com-
putadores, (Computer Memories), Tele-
communication Engineers High School,
Madrid, 27 March 1968.

Santos, 1., Dispositivos de Hiperfrecuencias:
Amplificadores paramétricos, Maser, Laser,
etc., (Hyperfrequency Devices: Parametric
Amplifiers, Masers, Lasers, etc.), Tele-
communication  Technical  Engineers
School, Madrid, 12 January 1968.

Santos, 1., Disefio de Filtros (Filter Design),
Physics Research Center L. Torres Que-
vedo, Madrid, 19 January 1968.

Compagnie Générale de
Constructions Téléphoniques

Article

Duquesne, J., Le Gall, P., Benmussa, H.,
Marty, P., Rivet, C. P, and Verne M., Un
projet d‘antocommutatenr a microsélec-
teurs et 4 programme enregistré, étudié
dans le cadre du systéme PERICLES,
Commutation et Electronique, no 20,
January 1968.

Lecture

Girinsky, A., Message Switching, ITT
Switching Symposium, Leningrad, Jan-
uary 1968.

Le Matériel Téléphonique
Articles

Belin, E., and Collet, B., Constitution des
centranx de Paris a Paide d’unités de
cdblage, Commutation et Electronique,
no 20, January 1968.

Regnier, A.,, Le réseaun de connexion de
Pantocommutatenr  Périclés - Michelet,
Commutation et Electronique, no 20,
January 1968.

Lectures

The following lectures were given at the
Symposium on Automatic Telephone
Switching which was held at Leningrad
in January 1968.

Canceill, B.,, Computer aid for the tele-
phone traffic problems.
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Deshays, M., Pentaconta crossbar system in
the extension and modernization of a
telephone network.

Le Strat, G., Centralized charging in urban
and toll central offices.

Schultz, S., Methods and devices for the
maintenance of the Pentaconta system.

Schultz, S., Pentaconta toll switching systems.

Trélut, J., ARTEMIS-A central computer
controlled electronic exchange.

Laboratoire Central de
Télécommunications

Article

De Dianous, P., Application du traitement
optique de Pinformation a la météorolo-
gie et 4 Pocéanographie, Nucleus, volu-
me 8, no 6.

Lectures

Desauty, J., Fiabilité en électronique, Insti-
tut Supérieur d’Electronique du Nord,
Lille, 22 February 1968.

Gaugain, E., Le Systéme Crossbar No. 3,
Ve Séminaire Pentaconta, 25 March 1968.

Mornet, P., PCM Integrated Telephone
Switching and Transmission Systems,
Leningrad Symposium, 12 January 1968.

Standard Telecommunication
Laboratories

Articles

Brewster, A.E., A High-Speed Magnetic
Printout System, Electronics and Power,
February 1968.

Brisbane, A.D., A Pulsed Gas Laser and
Its Application to Microcircuit Fabri-

cation, Flectronic Components, January
1968.

Craven, C., Relationship Between Direct-
Coupled Waveguide Filters and Evanes-
cent-Mode Filters, IEE Electronics Let-
ters, volume 4, no 3, pp 44—46, Febru-
ary 1968.

Franks, J., and Selway, P.R., A Gads In-
frared Sensitive Diode Made by Diffusion
of Chromium, Brit. J. Appl. Phys. (J.
Phys. D), series 2, volume 1, no 1, pp
2528, 1968.

Heath, D. R., Selway, P.R., and Tooke, C.
C., Photoconductivity and Infrared
Quenching in Chromium-Doped Semi-
Insulating Gallium Arsenide, Brit. ]J.
Appl. Phys. (J. Phys. D), series 2, vol-
ume 1, no 1, pp 29—32, 1968.

Kao, C. K., and Williams, D., Pulse Commu-
nication Along Glass Fibres, Proc. IEEE,
volume 56, no 2, pp 197—198, Febru-
ary 1968.

Lees, J., Mobility Variation in GaAs/GaP
Alloys, Solid-State Communications, vol-
ume 6, pp 11—14, 1968.

Lewin, L., Effect of Source Pattern on
Wedge Diffraction, IEE Electronics
Letters, volume 4, no 5, pp 82—83,
March 1968.

Mok, C. K., Diaphragms in Evanescent
Waveguides, IEE Electronics Letters, vol-
ume 4, no 3, pp 43—44, 9 February
1968.

Toombs, P. A.B., Thin Films of Barium
Lanthanum Titanate, Proc. Brit. Ceram.
Soc., no 10, March 1968.

Lectures

Burrell, E. W., Waters, D. B., and Williams,
D. A., Choice and Performance of Codes
for PCM Systems on Coaxial Cable
including Line Regeneration, IEE Collo-
quium on Pulse-Code-Modulation, 4 March
1968.

Butler, M. B.N., High Resolution Studies
of Electron-Phonon Domains in CdS,
Institute of Physics, Solid-State Confer-
ence, Manchester, 3—6 January 1968.

Cooke, R. E., Performance of the Microstrip
Transmission Line, IEE Conference on
Microwave Integrated Circuits, London,
22 January 1968.

Craven, G., Evanescent Mode Waveguide
Components, IEE, Savoy Place, London,
9 February 1968.

Hartley, G. C., Data and Digital Networks,
Research Institute of National Defence,
Stockholm, March 1968.

Heath, D. R., Photoconductivity Measure-
ments in Chromium and Iron-Doped
Gallium Arsenide, Institute of Physics
Solid-State Conference, Manchester, 3—6
January 1968.

Hochreutiner, R. M., Asynchronous Digital
Multiplexing for 6 and 25 Mbls, IEE
Colloquium on Pulse Code Modulation,
London, 4 March 1968.

Jessop, A., High Capacity PCM Multi-
plexing and Code Translation, IEE
Colloquium on Pulse Code Modulation,
London, 4 March 1968.

Lambourn, E. H., The Digital Transmission
of Music, IEE Colloquium on Pulse
Code Modulation, London, 4 March.

McNeilly, J.H., A Single-Channel PCM
Coder/Decoder for the Telephone Subset,
IEE Colloquium on Pulse Code Modu-
lation, London, 4 March 1968.

Mash, D. H., Varactors, Imperial College,
February 1968.

Mash, D. H., Varactors, Bath University,
March 1968.

Mash, D. H., P-N Junctions,
University, February 1968.

Edinburgh

Pearson, K. W., Satellite Multi-access Oper-
ation with PCM, IEE Colloquium on
Pulse Code Modulation, London, 4 March
1968.
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Pitt, G.D., High-Pressure Single-Crystal
Hall Effect Measurements to 70 kb, 6th
European High-Pressure Meeting, Aix-
en-Provence, 9 April 1968.

Reeves, A. H., Telecommunications in A. D.
2000, Presidential Address, West Ham
College Engineering Society, 12 March
1968.

Reeves, A. H., The Future of PCM, (Closing
Address), IEE Colloquium on Pulse Code
Modulation, London, 4 March 1968.

Weir, D. A., Electronic Switching — A Re-
view, ITT Symposium on Switching,
Leningrad, 1—18 January 1968.

Standard Telephones and
Cables Limited

Articles

Archibald, W. J., Ultra-reliable Submerged
Repeaters, Electronic Equipment News,
p 46, February 1968.

Boswell, D., Hybrid Film Structure — A
Growing Market Qutlet, Electronics
Weekly, pp 28—29, 31 January 1968.

David, L. M., Communications Today, Fac-
tory Management, volume 37, no 4, p 6,
April 1968.

Warren, S. W., Properties and Performance
of Basic Designs of Infrared Interference
Filters, Infra Red Physics, volume 8,
pp 65—78. March 1968.

Lectures

Bennett, J. B. C., Basildon Computer, Basil-
don Engineering Society, March 1968.

Boswell, D., Thick Film Technology in Eu-
rope, Keystone address IEE/TERE/ISHM
Conference on Thick-Film Technology,
Imperial College, London, 8—9 April
1968.

Standard Telefon og Kabelfabrik A/S
Article

Thoresen, F.,and Kroken, P., Plastic insulated
cables and wires for outdoor use, Teknisk

Book Review

Crossbar systems and Automatic Telephony — I. Pentaconta
(Les systémes crossbar en téléphonie automatique |. Le Penta-

conta)
R. Légaré and A. Delbouys

This book is part of the series “Cours professionnels des
PTT” (PTT professional courses). Mr. André Blanchard contributed
the preface. It comprises the following chapters:

— Introduction (brief history of automatic telephony).

— Equipment.

— Selection unit.

— Automatic exchanges.

— Standard switching circuits.

Ukeblad, Kjimi, Bergvesen, Metallurgi,
volume 28, no 1, pp 8—11, 25 January
1968.

International Telephone
and Telegraph Corporation

Lectures

Busignies, H. G., Trends in Telecommuni-
cations, presented at the Telecommuni-
cations Headquarters of the following
countries: Austria, Denmark, France,
Holland, Norway, Spain, Sweden and
Switzerland.

Busignies, H. G., Achievements and Trends
in Telecommunications, Switching Sym-
posium, Leningrad, URSS, 10 January
1968.

ITT Avionics Division
Article

Dodington, S. H., Ground-Based Aids to
Radio Nawigation, Journal of the Insti-
tute of Navigation, Winter 1967—1968.

Lectures

Dodington, S. H., A Fresh Look at Ground-
Based Radio Navigation, Aviation-Elec-
tronics Technical Symposium, organised by
the U.S. Army Electronics Command,
Fort Monmouth, New Jersey, 7 March
1968.

Rymer, R., The Impact of Microelectronic
Technology on Present and Future Com-
munications Equipments, Atlanta Chapter
of the Armed Forces Communications
and Electronics Association, Atlanta,
Georgia, 12 March 1968.

ITT Defense Communications Division
Lecture

Glomb, W. L., Design Considerations for
Spaceborne Communication Equipment,

— Preselection.

— Line selection.
— The register.

— Group selection.

Other papers and lectures

Institute of Electrical and Electronics
Engineers International Convention, New
York, 21 March 1968.

ITT Industrial Laboratories Division
Articles

Branchflower, G. A., Foote, R. H., and
Figgins, D., Applications Technology Sat-
ellite Image Dissector Camera Experi-
ment, National Aeronautics and Space
Administration, NASA Technical Notes
D-4186, pp 1—12, November 1967.

Crowe, K. R., and Gumnick, J. L., Enhance-
ment of Photoelectric Quantum Effi-
ciency in the Near Infra-Red, Applied
Physics Letters, volume 11, no 8, pp 249—
250, 15 October 1967.

Hirsch, R. L., Inertial-Electrostatic Confine-
ment of Ionized Fusion Gases, Journal
of Applied Physics, volume 38, pp
4522—4534, October 1967.

Hirsch, R. L., Non-Thermal Getter Pump,
Journal of Vacuum Science & Technology,
volume 5, no 2, pp 61—62, March—
April 1968.

Lectures

Hirsch, R. L., Experimental Studies of a
Deep Negative, Electrostatic Potential
Well in Spherical Geometry, Division of
Plasma Physics, American Physical Society
Annual Mecting, Austin, Texas, 8—11
November 1967.

Hirsch, R. L., Inertial-Electrostatic Contain-
ment of Ionized Gases, Status of the
Research, Fifth Symposium on Advanced
Propulsion Concepts, Chicago, Illinois,
9 April 1968.

Hirsch, R. L., Review of Inertial Contain-
ment Principles and a Beam-to-Spherical
Discharge Experiment, Division of Plasma
Physics, American Physical Society
Annual Meeting, Austin, Texas, 8—11
November 1967.

— The preselection coupler.

— The translator.

— The feeding bridge.
— SOCOTEL multi-frequency code.

—- The selection coupler.

This book, of 16X25 centimeters (6-2X9-8 inches) format, com-
prises 172 pages, 77 figures and 11 folding figures including
circuit diagrams. It can be obtained from “Editions Eyrolles”,
Paris at a cost of 39 F.

Electrical Communication - Volume 43, Number 3 - 1968

285



ITT Appointments

Ardeo Bertucci has been appointed managing director of FACE
Standard, Milan, at a recent meeting of the company's board of
directors. In 1966 he was appointed general manager. As manag-
ing director, Mr Bertucci succeeds Mr Carlo Roda, chairman of
FACE’s board of directors.

Edward L. Beyer has been elected a vice president of ITT Ex-
port Corporation. Mr Beyer, who continues as export sales
manager, joined the ITT System in 1928 and has held several
export sales management positions. A native of New York, N. Y.,
Mr Beyer was educated at New York University.

Francis T. Cassidy has been elected a vice president of ITT
World Communications Inc. Mr Cassidy, a former assistant vice
president, wiil continue as director of capital budgets and facili-
ties planning. He has held several key technical and engineering
positions since joining the ITT System as a engineer in 1953,

lohn Gilray Christy has been elected a vice president and
treasurer of American Cable & Radio Corporation and vice pre-
sident of ITT World Communications Inc. He will continue as
treasurer of ITT Worldcom, a position he had held since 1966.

Albert E. Cookson, vice president of International Telephone
and Telegraph Corporation, was recently promoted to general
technical director of the ITT System. Mr Geneen stated that
Mr Cookson is assuming the post previously held by Dr Henri
Busignies, whose advancement to chief scientist of ITT was re-
cently announced. In his new capacity, Mr Cookson will report
to the Office of the President-Operations-ITT.

Stratton ). Georgoulis has been appointed general manager
of the US operation of ITT Semiconductors. Mr Georgoulis will
have charge of the division’s operations in West Palm Beach,
Florida, Lawrence, Massachusetts, and Palo Alto, California.

Paul C. Gordon has been named general manager of ITT Bar- .

ton. ITT Barton is a major supplier of instruments employed in
the measurement, recording and control of liquids and gases for
the oil, gas, chemical, paper and other processing industries.
Mr Gordon brings to his new post an extensive background in
a variety of managerial assignments covering almost twelve
years with [TT. He was most recently general manager of the ITT
Advanced Mechanization Laboratory.

John W. Guilfoyle was recently appointed as group execu-
tive-Latin America for International Telephone and Telegraph
Corporation. Mr Guilfoyle, who is a vice president, reports to
Mr Geneen through the Office of the President-Operations-ITT.
Before being appointed to the Latin American post Mr Guilfoyle
served since July 1966 as group executive-Far East and Pacific.
From June 1964 until the latter appointment he was group exe-
cutive-U. S. Defense/Space Group. He also had served as pre-
sident of American Cable & Radio Corporation and Federal Elec-
tric Corporation, both ITT subsidiaries.

loseph Haber, formerly with the ITT Defense/Space Group,
has been appointed director, Contract Administration ITT's Fed-
eral Electric Corporation.

Charles E. Haller, vice president of ITT Defense Communica-
tions Division, Nutley, N.J., has been appointed director-Opera-
tions. He had been serving as vice president and director-Engi-
neering. In his new position, Mr Haller will have reporting to him
the directors of Engineering, Manufacturing, Quality Assurance,
Procurement and Operations Control.

Lyman C. Hamilton has been elected a vice president of Inter-
national Telephone and Telegraph Corporation. Mr Hamilton, who
also is treasurer of the Corporation, joined the ITT System in
September 1962 as manager-financial planning in the treasurer's
department. Later he served as director-financial programs,
director-foreign operations in the same department, and as as-
sociate treasurer and director — treasury operations.
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Robert Kirk has been elected a vice president of International
Telephone and Telegraph Corporation. Mr Kirk, a native of
Charleston, West Virginia, will also continue as product line
manager-defense systems, avionics and electromechanical com-
ponents for ITT. He came to ITT in April 1967 from Litton Indus-
tries in Washington where he had been vice president of the
government products group since 1964.

Paul J. Marchesseault has been appointed director of sales at
the Bobbs-Merrill Company, Inc. Mr Marchesseault comes to the
Sams Company, a subsidiary of ITT, from Science Research
Associate, Inc.

Edgar Park was recently appointed manager of switching en-
gineering by ITT World Communications Inc. Mr Park, a former
senior switching engineer, joined the Commercial Cable Com-
pany, an affiliate of ITT Worldcom, as station electrician at
St. Johns, Newfoundland, in 1957. He was transferred to the New
York headquarters as an engineer in 1962.

Stanley P. Pearson has been appointed director of service
quality and manpower development of ITT World Communica-
tions Inc. A former manager, personnel resources and develop-
ment, Mr Pearson has held key personnel administration posts
with ITT System companies.

Claude J. Peay was recently elected vice president-Sales of
ITT's Hamilton Management Corporation. Mr Peay was a regis-
tered pharmacist in Fort Collins, Colorado, before joining Hamil-
ton as a sales representative in 1952. He became Hamilton's first
million-dollar-a-year salesman, and in 1958 was promoted to
manager of the North Platte, Nebraska, district, which eventually
was enlarged to cover the entire state. Mr Peay moved to Den-
ver as district manager in 1961.

Enrique de la Pedraja has been appointed the new managing
director and general manager of “Marconi Espanola, S. A.”. Pre-
viously he had been a member of the board of directors and
assistant general manager of Standard Electrica S. A., to which
company he belonged for 40 years. Here he helped develop the
first Spanish telecommunications industry.

Robert C. Pittman, senior vice president and director of world-
wide operations at ITT’s Federal Electric Corporation, has been
elected executive vice president by the FEC board of directors.
During the years of his association with the ITT worldwide ser-
vice organization, Mr Pittman has played an active part in all
operations of Federal Electric. He has devoted prime attention
to developing missile and space programs at the nation’s test
ranges, and to broadening Federal Electric’s activities in support
of the U.S. Air Force and the National Aeronautics and Space
Administration’s programs for the manned exploration of space.

James A. Purdy has been appointed group general manager-
Far East and Pacific of International Telephone and Telegraph
Corporation. In his new post, Mr Purdy will have responsibility
for all ITT activities in the Far East and Pacific areas. These en-
compass manufacturing companies in New Zealand, Australia
and Hong Kong; installations and service facilities in the Philip-
pines; procurement, marketing and liaison activities in Japan, and
the open country (where ITT does not have plants) marketing
activities for ITT throughout the rest of the Far East and Asia.

Louis C. Reymond has been elected a vice president of ITT
Export Corporation. Mr Reymond, who continues as comptroller-
treasurer, joined ITT in 1953, working in various staff capacities
in the ITT World Headquarters Comptroller's and Treasurer's
Departments. A native of Brooklyn, Mr Reymond received a
bachelor's degree in accounting from Long Island University and
a master's degree in business administration from New York
University Graduate School of Business.

James S. Rice has been elected a vice president of Internatio-
nal Telephone and Telegraph Corporation. Mr Rice, who also is
group executive, Commercial Telecommunications Group-North
America joined ITT in 1966 and as director of the North Ameri-
can operations staff was responsible for the support of ITT's
North American manufacturing research and sales activities.
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