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Electrical Communication in 19 3 8 
EDITOR'S Norn.-This Review, while international in scope, is not intended to cover comprehensively 

communication activities in all countries of the World-the subject is far too vast. Emphasis, in general, is placed 
on European developments and activities in which Companies in the International Telephone and Telegraph 
Group, to some extent at least, participated. It is believed, nevertheless, that the following pages give a fairly 
inclusive indication of the advances achieved in various phases of the communication art and its allied applica
tions during the year 1938. 

GENERAL present time, a manual method or, unless 

T
HE telephone, affording as it does a automatic ticketing is available, an incompletely 

means of instantaneous exchange of automatic method. In limited areas where each 
ideas regardless of distance or country, subscriber is given a message register, where 

makes the peoples of the world neighbours in the distances are short, and where all tariffs 
a real sense. Technically, it is possible to-day are multiples of a common unit, multiple 
to interconnect any two distantly located sub- metering on a timed basis may be used as a 
scribers ; and a stage has been reached where substitute for automatic ticketing, but obviously 
the development of national and international such a system lacks the flexibility and general 
telephony is dependent mainly on economic utility of automatic ticketing. It is becoming 
considerations and rapidly obtainable sub- increasingly apparent, moreover, that no method 
scribers' connections . In the solution of this of long distance operation can be considered 
present day phase of the problem, the evolution completely automatic from the viewpoint of the 
of the machine switching art doubtless will play telephone subscriber (or from that of the 
a leading part, as will also economy in providing Administration or Operating Company), unless 
the necessary allied transmission facilities. all the usual requirements for local machine 

Despite many outstanding developments in switching operation are met, and the equivalent 
machine switching, long distance transmission of the information afforded by the toll ticket, 
and international radio communication, it is an employed in manual operation, is supplied. In 
interesting fact that, from the viewpoint of the the contrary case, toll service is obviously 
telephone subscriber's initiation of a call, only inferior to local service, judged by automatic 
three fundamental stages have been generally standards. 
introduced since the birth of the telephone m Considered from the viewpoint of Administra-
the 1870's : tions or Operating Companies, notable 

( 1 )  Local battery manual service, developments-such as have been attained in 
(2) Common battery manual service, and machine switching by automatic toll ticketing 
(3) Automatic telephone service (as yet as well as national dialling ; in toll transmission 

applied only partially to toll operation) . by broad band (coaxial cable) or multi-channel, 
If the average lay subscriber were asked multi-conductor cable systems ; and in radio, 

whether automatic telephony from his viewpoint by ultra-short wave multi-channel systems
represents a completed development, he afford means for furnishing a secret, rapid and 
probably would answer affirmatively. In truly comprehensive automatic service to sub
machine switching areas it is, however, ordinarily scribers, not only on local calls but also on toll 
necessary for the subscriber to employ a different or long distance calls. Furthermore, the newer 
method in placing local calls as compared with machine switching and transmission systems 
toll calls. The former in many cases represents are inherently more economical than the older 
a wholly automatic method ; the latter, at the ones. Thus, with facilities available for furnish-
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ing greatly improved systems at reasonable 
rates, conditions, at least in many countries, 
would seem to be ripe for an accelerated develop
ment of the long distance and toll services 
comparable with the achievements in local 
networks. 

The introduction of automatic toll ticketing 
recalls to mind discussions that arose in the 
early days of automatic telephony as to t�e 
merits and subscriber-appeal of fully automatic 
versus manual telephony. To-day, not only 
in local, but also in toll operation, subscribers' 
reaction has proved that they, as well as Operat
ing organizations, prefer purely automatic 
working. Obviously the same considerations 
apply·in favour of systei:ns including automatic 
toll ticketing as compared with other methods : 
( 1 )  semi-automatic working with manual toll 
ticketing ; and (2) fully automatic working 
with time and zone metering, capable, however, 
of furnishing only an integrated record of charges 
rather than essential detailed data on individual 
calls. 

The te lephone world is indebted to the 
progressiveness and foresight of the Belgian 
"Regie des Telegraphes et des Telephones" 
for having been the first to try out and introduce 
automatic toll ticketing ; and, hence, from the 
viewpoint of the subscriber's initiation of toll 
calls inaugurating, in the year 1937 and more 
particularly in 1938, what may be termed the 
fourth stage in telephone advancement, making 
it possible for the subscriber to employ precisely 
the same methods and achieve the same results 
in the toll and long distance, as well as in the 
local field,-wholly automatically. 

Automatic Ticketing as a desideratum is not 
new ; its reduction to practice, however, was 
long regarded as impracticable. The fact 
that it was developed by two organizations 
in the group of companies contributing 
regularly to  Electrical Communication-Bell 
Telephone Manufacturing Company, Antwerp, 
and Les Laboratoires, Le Materiel Tele
phonique, Paris-seems appropriate inasmuch 
as the International Telephone and Telegraph 
Group of Companies is the largest single 
supplier of automatic telephone equipment 
outside of the U.S.A. Other outstanding 
contributions of the International System, it is 
interesting to note in passing, include National 

Dialling, the first practical demonstration on 
March 31st, 1931 ,  of Micro-ray Radio across the 
English Channel, Single Side-Band Sho�t 
Wave Radio and Ultra-short-wave Multi
channel Radio (Belfast, Ireland- Stranraer, 
Scotland), as well as the provision of the fir.st 
1 2-channel carrier-on-cable system placed in 
commercial service and the 30 kW Eiffel Tower 
Television Transmitter, the most powerful at 
present in operation.* 

SUBSCRIBERS' EQ UIPMENT 

Subscriber set developments have been 
directed towards two main objects : ( 1 )  higher 
grade of transmission ; (2) reduction in main
tenance cost in the field by (a) improved protec
tion of the components against the effects of 
dust and humidity, and (b) provision for greater 
ease of maintenance. 

Higher transmission quality, to which much 
attention has been directed during the last years, 
holds first rank in the development of the 
subscriber set components. General recogni
tion, moreover, is being given to the fact that 
judgment based on results obtained by voice 
and ear testing teams may lead to very erroneous 
appreciation of the efficiency of subscriber sets. 
Testing methods for the finished products, 
accordingly, have been modified so as to eliminate 
the human factor, and to-day the approach is 
by the most up-to-date laboratory technique. 7 

1938 saw the completion by Standard 
Telephones and Cables, London, of the develop
ment of a telephone handset receiver of 
substantially improved transmission quality for 
use by the British Post Office. Field trials of 
receivers with similar features gave very satis
factory results, and the new receivers are now 
being produced in quantity. A correspondingly 
improved head receiver is also being made. 
Similarly, the Bell Telephone Manufacturing 
Company, Antwerp, is about to place on the 
market an improved capsule type receiver for 
use in its standard handset. This capsule 
receiver also is of higher quality than the present 
one, whilst retaining the same efficiency. 
Results, in all these cases, have been achieved 
by the application of electrical network theory 
to the acoustic design, and by the use of the most 

* See references 1 to 6 at the end of this Review. 
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suitable magnetic materials selected from the 
wide range now available. 

Considerable development work has been 
done by Standard Telephones and Cables 
towards producing a telephone transmitter with 
less frequency distortion and less non-linear 
distortion ; important contributions along these 
lines have been made by British Post Office 
Researches (unpublished). Development work 
continues. 

ROTARY A UTOMATIC SYSTEM 
The year 1938 witnessed a remarkable 

expansion of Rotary equipment, the Rotary 
automatic system now being installed in 960 
exchanges and 42 countries. The total number 
of lines installed or on order at the end of 1938 
was 2 250 000, a net increase for the year of 
125 000 lines. 

The largest Rotary network-the Paris City 
area-was converted in 1938 to 100 per cent. 
automatic operation. This conversion was 
handled by Le Materiel Telephonique, Paris . 

Two Rotary exchanges (5 400 lines) also were 
placed in service in the Paris Suburban area, 
bringing the percentage of automatic operation 
to 70%.  There still remain six offices (22 200 
lines) to be cut into service, all of which are 
under construction, to complete this stage of 
the conversion to automatic service. 

Transformation of the Paris Regional area to 
automatic operation was started in 1938. Three 
offices (6 200 lines) of the "center" type and one 
satellite (50 lines) were placed in service, while 
one "center" type (800 lines), three "sub
center" type (1 900 lines) and six satellite (590 
lines) offices are in process of construction. 

Orders received for the new 7-A2 type Rotary 
equipment included Belgium, Brazil, New 
Zealand, Norway, Peru, Rumania, Switzerland 
and other countries. 

The 7-D type Rotary system, designed 
primarily for small towns, continues to find 
increasing application. 

Further development of the Oslo suburban 
and regional networks took place with the cut
over of the 2 600 line Stabekk exchange and 
thirteen exchanges with 4 910 lines in the 
Drammen area. 

A UTOMATIC TICKETING 
Progress in the development and application 

of automatic ticketing in 1938 greatly surpassed 
that of 1937. At the end of the latter year, 
14 650 lines equipped with this facility were on 
order or installed ; the figure at the end of 
1938 reached 134 240 lines. This remarkable 
increase is due mainly to the decision of the 
Belgian Regie to introduce automatic ticketing 
in the Brussels network : all multi-fee connec
tions, outgoing from Rotary exchanges installed 
in the city of Brussels, will be controlled by 
printer registers producing tickets containing 
the number of the calling party, the number of 
the called party, the duration of the conversa
tion in minutes, the basic tariff, the time of day 
and the date. The plans involve the progressive 
automatization of the whole of Belgium and 
were adopted by the Belgian Regie after the 
successful field trial of automatic ticketing 
between Bruges and Blankenberghe. 

Brussels will be the first capital city to adopt 
automatic subscriber-to-subscriber dialling for 
toll and rural services, coupled with a printed 
record of each connection, providing all the 
data formerly obtained by manual ticketing 
methods. 

A further step in the application of automatic 
ticketing systems was achieved with the cut
over of a new 7-D exchange in Ostend, Belgium, 
on June 17th. In addition to providing a printed 
record of outgoing multi-fee connections, the 
Ostend equipment includes number identifica
tion equipment for outgoing no-delay toll 
connections handled manually. This number 
identification equipment displays, in front of the 
toll operator, the calling party number which is 
obtained from the identification equipment 
associated with automatic ticketing. Sfecial 
trains of selectors, formerly used for checking 
the number of the calling subscriber, are there
fore not required. 

The Hungarian Telephone Administration 
also has decided to introduce automatic toll 
service in Hungary. Automatic ticketing equip
ment will be utilized, involving Budapest, 
Papa and Miskolc. 

In accordance with the policy of the Japanese 
Ministry of Communications, the use of 
automatic equipment not requiring the inter
vention of an operator is being extended. 
Equipment now in process of manufacture 
provides for the calling subscriber first dialling 
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the toll number and then that of the distant 
party ; also for recording automatically the 
calling and called subscriber's numbers, the 
duration of a conYersation, the date, etc. 

NATIONAL DIALLING 

In Holland, Rotary equipment in The Hague 
is being arranged to provide national dialling 
facilities. These exchanges were amongst the 
first to be provided with Rotary equipment and 
were originally designed for semi-automatic 
operation with automatic distribution of calls 
to operators, who completed connections by 
means of key sets on which the required number 
was depressed. 

The semi-automatic equipment was later 
converted to full automatic ; the original 
switches are still in service. The introduction 
of national dialling facilities is accomplished by 
the addition of new traffic paths and the segrega
tion of outgoing automatic toll calls from local 
calls. Provision for the introduction of auto
matic ticketing of outgoing toll calls is made for 
subscribers who request details of their 
telephone account. 

The complete automatization of The Hague 
zone or district also is progressing. Rotary 
equipment will be installed in the important 
towns of Leiden and Delft. 

In Zurich, Switzerland, a new full automatic 
national toll exchange was cut-over on May 1st 
and an extension is in process of manufacture. 
The equipment now handles the full automatic 
outgoing toll traffic from the entire Zurich 
network, comprising 65 exchanges, to five other 
Swiss networks, including 80 exchanges. When 
the extension is completed, connection will be 
made to 1 1  different networks. 

The first installation in France of "subscriber
to-subscriber toll dialling" was completed by 
Compagnie des Telephones Thomson-Houston 
during 1938 between the two large step-by
step areas of Rouen and Le Havre. 

STEP-BY-STEP 

Rapid progress has been made in Great 
Britain in the automatic conversion programme, 
particularly with regard to the special plans for 
rural services. 

During the year ended September 30th, no 
fewer than 393 automatic exchanges were opened 

for public service, and of these 346 were of the 
rural unit type. The elimination of the smaller 
and older manual exchanges also progressed 
considerably, and the year saw the completion 
of the two-thousandth small unit automatic 
exchange. 

Standard Telephones and Cables, Limited, 
completed a large programme of automatic 
equipment during the year, including the 
equipment for the exchanges serving the large 
suburban areas of Finchley and Ealing, as well 
as Albert Dock, the exchange serving its North 
Woolwich factory. Over I 000 unit type 
equipments also were supplied for rural service. 

For the Commonwealth of Australia, over 
1 1  000 lines of equipment are in process of 
manufacture, including the central office equip
ment for Fremantle and for Redfern, the 
exchange serving the new factory of Standard 
Telephones and Cables (Pty.), Limited, 
Australia. Step-by-step equipment also was 
supplied for the central office and two satellites 
in Colombo, Ceylon. 

The development of the telephone networks 
of the United River Plate Telephone Company, 
Limited (Argentina), and of the Chile Telephone 
Company, both of which are comprised in the 
International Telephone group of companies, 
necessitated provision during the year of over 
30 000 lines of equipment for new exchanges 
and other purposes. 

During 1938, 2 080 French villages were 
equipped with semi-automatic rural switch
boards constructed by Compagnie des 
Telephones Thomson-Houston, and operating 
on R-6 system principles. At the end of the 
year, there had been installed for the French 
P.T.T. 233 700 lines of R-6 equipment m 
6 673 offices. 

CROSSBAR SWITCHING SYSTEM 

Following the successful trial of a Crossbar 
Switching System installation in Brooklyn, New 
York City, the first full sized installation of this 
system was placed in service during July in the 
Grand Central area of New York City. 

The Crossbar System, developed by the Beil 
Telephone Laboratories, Inc., replaces the 
Panel System for new installations. 

COMMUNICATION SYSTEMS-GENERAL 

The successful operation of 12-channel 
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carrier-on-cable systems in Great Britain, where 
they have been used on a large scale, has 
aroused widespread interest, and many 
Administrations are considering such systems 
in their Toll Planning. A stage has now been 
reached where the C.C.I .F. is considering the 
standardization of some of the more important 
features. Coaxial cable systems, too, are 
becoming of sufficient importance for some 
preliminary discussions leading to standardiza
tion of fundamental operating requirements by 
the C.C.I .F. 

Echo suppressors for voice frequency circuits 
have normally been applied at an intermediate 
point. The application of carrier systems to 
cables necessitates the location of the echo 
suppressors at the terminals ; the new problems 
thus created have been actively pursued and new 
types of suppressors evolved and given final trials. 

The progress of television during the year 
necessitated thorough study of associated trans
m1ss10n systems. Much was accomplished in 
this allied transmission field. 

The operation of toll circuit terminal and 
repeater equipments from power mains without 
the use of rotating machinery continues to 
arouse considerable interest. Improvements 
in dry rectifiers, electrolytic condensers, voltage 
regulating devices and emergency automatically 
starting prime-mover plant enable high efficiency 
equipments to be realized. 

Progress was made during the year in the long
distance dialling art. Applications of agreed 
principles are now in hand in various countries. 

In the field of transmission testing apparatus, 
much was accomplished in the provision of 
simplified equipment with increased frequency 
ranges and direct reading facilities. Progress 
also was made with the operation of this type 
of equipment from A.C. mams. 

PROGRESS IN WIRE TRANSMISSION 
SYSTEMS 

The 4-core coaxial cable network in Great 
Britain was extended ; 218 km were completed 
in 1938, whilst a further 132 km are under 
construction. Thus 550 km route length be
tween London and Newcastle is nearing 
completion. Between London and Birmingham 
40 coaxial circuits have been in regular service 
since last summer, and 40 more were added 

during December. Furthermore, a large group 
of circuits between London and Manchester 
will be brought into service towards the middle 
of 1939. Between Manchester and Leeds, 
48 circuits, with terminal and repeater e_quip
ment built to a later design, are now undergoing 
field trials. 

The 12-channel multi-conductor system in 
Great Britain also was extended considerably 
during the year. The laying of 1 265 km of 
cable was completed, and a further 1 820 km 
is under construction. Over 3 760 km of 
12-channel cable are now completed or under 
construction, representing a route length of 
over 1 880 km. 

In addition to underground cable schemes, 12-
channel carrier telephone equipment has been 
successfully applied to submarine cables, linking 
Great Britain with Holland and with Ireland. 

Paralleling these installations of important 
new types of cables, normal loaded trunk cables 
were completed or under construction in 
Great Britain with a total length of 3 713 km 
as compared with 3 225 km in 1937. 

A 12-channel carrier cable from Antwerp, 
Belgium, to Roosendaal, Holland, has been 
manufactured and the installation is scheduled 
for completion in March, 1939. The plan is to ex
tend these circuits to Rotterdam, Holland, where 
the necessary cables between Roosendaal and 
Rotterdam already exist. Multi-channel carrier 
cables also have been laid in Holland between 
Goes and Roosendaal, Eindhoven and Hertogen
bosch, Utrecht and Amsterdam, Deventer and 
Leeuwarden, making in all a total of 400 km 
of route length over which these modern cables 
are available. Later extensions to this system, 
covering a further 400 km of route length, have 
been planned. 

In the above countries, the multi-channel 
carrier cables are designed solely for carrier 
circuit operation ; in Rumania, however, a 
combined 12-channel and normally loaded 
2-wire cable has been completed between 
Bucharest and Ploesti (60 km), and an extension 
of this cable to Brasov (a further 1 10 km) is 
proceeding. 

In France, the Paris-Bordeaux coaxial cable 
has been proceeded with, and work was com
menced on the French section of a London
Paris 12-channel cable system. The submarine 
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cable portion of this installation will be 
essentially of the same design as the land cables. 

In Switzerland, a number of cable circuits 
has been equipped with single channel carrier 
telephone systems. 

A project is in course of realization for 
operation on the (Anglo-Belgian) St. Margaret
La Panne submarine cable of thirty systems 
each comprising one voice and two carrier 
telephone circuits. 

In other European countries, progress 
continued. Long-distance telephone networks 
were extended in accordance with plans which 
have been followed during the past few years, 
employing loaded cable systems and carrier 
on open-wire lines. 

The Japanese telephone network now includes 
several thousand kilometres of non-loaded cable. 
A notable accomplishment is the Tokyo to 
Roten (Mukden) line extending across the 
Chosen Strait (270 km) to Chosen (Korea), 
and thence to Roten, Manchukuo. The multi
core submarine carrier cable (paper insulated) 
contains fourteen pairs of 2.0 mm wire divided 
into two groups of seven pairs each, each group 
working in opposite directions. Special shield
ing is provided between each group. Two of 
the three repeater stations, equipped with 
carrier repeaters, are situated on islands in the 
Strait. Highly successful results have been 
achieved and greater use of this type of cable 
is anticipated for submarine application. 

Open-wire carrier equipment of new design 
was provided for operation in Norway, Finland, 
Russia, Rumania, Jugoslavia, Czechoslovakia, 
Bulgaria, Palestine, India, Malaya, South Africa, 
Australia and New Zealand. 

Mention should be made of an important 
open-wire carrier system which is to be installed 
in Australia between Sydney and Melbourne 
(approximately 1 000 km), a 12-channel carrier 
system for this route being now in process of 
manufacture. 

Voice Frequency telegraph systems continue 
to play a major part in the development of 
telegraph networks. Equipment of this type has 
been provided for the realization of numerous 
projects. 

CRYSTALS 

Applications of piezo-electric quartz crystals 

in oscillators and filters increased further during 
the year. Employment of these crystals has now 
become a recognized technique in high stability 
oscillators, as well as in bandpass filters for 
frequencies of the order of 60 to 120 kc/s in 
cases where characteristics appreciably more 
precise than those obtainable with condenser 
and inductance networks are required. 

In consequence, methods of production and 
of measurement of quartz plates have been 
further improved, and quartz plates are now 
produced on a commercial manufacturing basis. 
It is fully expected that this comparatively new 
electrical element will play an important part 
in the design of future systems. 

C.C.I.F. 

The recommendations passed by the 
Technical Commission meetings at Oslo, in 
June 1938, showed that notable progress has 
been made by the C.C.I.F. ,  particularly along 
the lines of (a) the European Toll Switching 
Plan ; (b) Guiding Principles for Long Distance 
Dialling ; and (c) Guiding Principles for the 
application of Carrier-on-Cable Systems. 

The sub-committee on the European Switch
ing Plan held a number of meetings ; and, 
based on examination of data supplied by 
numerous Administrations and Operating 
Companies, the Oslo meeting recommended 
certain revisions and expansions of the general 
instructions for the European Switching Plan. 
At this same meeting, general agreement was 
arrived at on a number of points fundamental to 
the international application of toll dialling. 
Likewise, agreement was reached on certain 
important points relating to application in the 
European network of the latest multi-channel , 
multi-conductor carrier-on-cable art. 

In order to expedite the handling of urgent 
questions involving the rating of telephone 
circuits and the application of carrier technique 
to cable circuits, sub-committees were appointed 
to hold meetings at intervals between general 
Commission and Plenary Assemblies. Thus, 
the work of various Administrations and 
Operating Companies can be closely followed 
up and co-ordinated. 

Two of the above mentioned sub-committees 
held meetings in London during December, 
1938. The sub-committee on the rating of 
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telephone circuits met from December 5th-
10th inclusive, and outlined a detailed 
programme of tests to be made by the SFER T 
laboratories in order to learn whether the 
correlation between articulation plus received 
volume and repetition rate might be utilized 
for the determination of rating without resort 
in all cases to the repetition rate method. 
Repetition rate is still considered the best 
criterion for determining the performance of a 
telephone connection ; the difficulty and cost 
involved in obtaining rating by this method, 
however, make it highly desirable to develop a 
more readily applicable method such as the 
one now under study. The sub-committee 
on carrier-on-cable met from December 12th-
17th inclusive ; basic principles for the applica
tion of carrier on coaxial cable were discussed 
and a number of fundamental points settled. 
Thus it should be possible to maintain develop
ment work in progress in various countries 
along lines sufficiently similar to permit of 
ultimately evolving systems suitable for universal 
application on the continent of Europe. 

The 1st and 2nd C.R.'s completed a revision 
of the "Recommendations" concerning the 
protection of cables against electrolysis and 
interference. These new recommendations 
were submitted to all Administrations and 
Operating Companies for a postal vote and, if 
passed, they will come into force as of January 
1st, 1939. 

A special sub-committee was appointed to 
study means of providing a more rapid inter
national service. Questions on this subject are 
now under active consideration by this com
mittee and by the various Administrations and 
Operating Companies adherent to the C.C.I.F. 

RADIO BROADCASTING (INCL UDING 
SPEECH INPUT EQUIPMENT) 

While the technical development of broad
casting systems has by no means reached 
finality, progress in 1938, as in 1937, was 
characterized mainly by the continued exploita
tion of ex1stmg technique. Outstanding, 
probably, are the emphasis laid on high over
all efficiency and the adoption in all new medium 
wave transmitters of one or other of the high 
efficiency modulation systems ; for example, 
the use of high - power final stage Class B 

11 ·3°/o 

100- 5QQ J<W 

2.4•4°/o 

10-20 KW 

2.8·8 °/o 

Distribution of Power Rating in a Group of 160 Medium 
and Long Wave Broadcasting Stations of 5 kW rating and 

upward in the European Region. 

modulating amplifiers, or low power modulation 
with separate amplifiers for different com
ponents of the modulated wave, as in the 
Doherty circuit. 

Outside the U.S.A., the first high power 
Doherty type station is the 50 kW Broadcasting 
Station of the Municipality of Buenos Aires, 
placed in service in the spring of 1938. 

In Europe, medium wave broadcasting is now 
established on the basis of a power of approxi
mately 100 kW for nearly 25 % of all main 
stations. A number of such high power 
stations are in course of construction, including 
a 100 kW at Start Point, England, a 100 kW 
in Sweden, two 100 kW in Norway, a 120 kW 
in Lithuania and a 120 kW in Ankara, Turkey. 
Meeting a demand for still higher power 
involves a problem which will have to be 
settled at the forthcoming European Broadcast
ing Conference to be held in Switzerland in the 
spring of 1939. At present, by international 
agreement, no European station is normally 
entitled to use more than 120 kW. In the 
United States the maximum station power 
normally licensed has so far been restricted to 
50 kW, but here also there is a definite demand 
for the allocation of higher power, a rating of 
500 kW being advocated as not unreasonable. 

Recent developments m quartz crystal 
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technique have resulted in the installation of 
independent crystal drives at B.B.C. stations 
sharing a common wavelength. This system 
has replaced the distribution over telephone 
circuits of driving tone generated by a tuning 
fork oscillator at a master station, and has 
resulted in improved reception from the 
synchronized transmitters. Each crystal oscil
lator has a frequency stability of the order of 
one part in 107 over a period of 24 hours. In 
order to maintain beats between the carrier 
waves of the respective stations at a very low 
frequency, inter-station frequency checks are 
made once or twice daily so that any necessary 
adjustment can be made. 

The use of anti-fading aerials is now an 
accepted feature of all new medium wave 
broadcasting stations. Such aerials may be of 
either the high mast type with no top-capacity 
loading, or of the type with a rather shorter mast 
combined with a capacity crown connected 
to the top of the mast through an inductive 
reactance. In all cases the height of the current 
loop above ground is about 0.25/.. to 0.3/... The 
actual height of the radiating element is not 
less than approximately 0.4/.., corresponding to 
an electrical length of 0.5/.. to 0.57A. 

An American development, which appears 
to be assuming some importance, is the use of 
aerial arrays for medium-wave broadcasting, 
designed to control the shape of the horizontal 
diagram in order to supply increased field 
strengths in certain areas and to avoid creating 
unnecessarily strong field strengths in othtrs. 
Typical examples are the three-element arrays 
at WOR (Carteret, N.J.), and at WLW (Mason, 
Cincinnati, Ohio). 

Short-wave long distance broadcasting 
continues to grow in importance, and practically 
every European country either has installed or 
is planning to install equipment for broad
casting to its nationals on other continents. 
The B.B.C. is adding further high-power 
transmitters to its "Empire" station at Daventry, 
where five new aerials are to be erected, two to 
serve Central America, and the other three 
South America. A central drive room is being 
built to house the crystal drive equipment for 
the whole station. The output channels 
provided will enable any number of transmitters 
up to twelve to be fed independently with any 

required frequency, while provision is also being 
made for the synchronous operation of up to 
four transmitters from the same crystal. 

The new Rome station, comprising two 
100 kW and one 50 kW transmitters, is nearing 
completion. One of the 100 kW short wave 
broadcasters (installed by Fabbrica Apparec
chiature per Comunicazione Elettriche for the 
E. I.A.R.) was inaugurated October 31st, 1938. 

In the United States the Columbia network 
has made special provision for short wave 
broadcasting to Europe, and the very successful 
relaying in European countries of programmes 
thus transmitted is an established feature. 

Expansion of the Indian broadcasting system 
has made good progress ; there are now eight 
short wave regional stations in regular operation, 
rated at 5 kW to 10 kW. In addition, a central 
station at Delhi radiates a news service and 
general interest items which are relayed through 
the regional stations. The furnishing of a 
broadcasting system in India is attended with 
peculiar difficulties, not only because of the 
enormous territory to be covered and economic 
considerations, but also because of the problem 
of providing suitable programme material for 
a country which has twelve distinct main 
languages and some four hundred dialects. 
Since, in country districts, it is quite out of the 
question for each family to acquire its own 
receiver-even the cheapest receiver is beyond 
the means of the average native and, in any case, 
power supplies and battery charging equip
ments are very scarce-a scheme of "communal" 
village listening has been instituted. Under this 
system a village is supplied with a battery 
operated loud speaking receiver equipment, 
permanently tuned, and switched on at set 
hours by means of clock-switches. While the 
cost of such an equipment is borne by the local 
administration, the actual supply and main
tenance devolves on the broadcasting authorities 
themselves. The latter are thus in the unusual 
position of being directly responsible for both 
transmission and reception. 

The provision of local broadcasting services 
by countries situated in the tropical zones has 
hitherto been restricted by the lack of a suitable 
band of wavelengths. The medium waveband 
used so effectively in the temperate zones is 
useless in tropical regions owing to the high 
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static noise level, while the short wavelength 
broadcasting bands were primarily intended for 
long distance working and suffer from skip
distance effect at a comparatively short radius 
from the transmitter. In view of these 
difficulties, the Cairo Telecommunication 
Conferences in 1938 made provision for local 
broadcasting in the tropical zones in the 
frequency bands between 2 300 kc/s to 2 500 
kc/s (130.4 m-120 m), 3 300 kc/s to 3 500 kc/s 
(90.91 m-85.71 m), and 4 770 kc/s to 4 965 kc/s 
(62.89 m-60.42 m). By the use of these 
"intermediate" bands it is hoped to avoid both 
the high static level of the medium waves and the 
skip-distance limitation of the short waves. 
It is yet too early to estimate the effect of this 
change in promoting local broadcasting in 
tropical regions. 

Development in studio and speech input 
equipment was concentrated on providing mains
operated equipment in a manner such that each 
unit is self-contained and furnished with its 
own power transformers, rectifier and smoothing 
equipment. The tendency is to rely on prime
mover equipment only in cases of mains failure. 

In the acoustical treatment of studios, it 
might almost be said that two schools of thought 
hav.e arisen. One holds that the acoustics of a 
studio are best controlled by geometrical 
factors, i .e . ,  the shape and size of the room, 
and the provision of surfaces at suitable angles. 
The other school concentrates on the nature 
and absorbent power of the surfaces, rather than 
on the geometrical disposition. Excellent 
results have been obtained by both methods. 

The new centralized studio system of the 
Belgian Institut National de Radiodiffusion 
at Brussels, supplied by the Bell Telephone 
Manufacturing Company, Antwerp, was cut 
into service during 1938. This is a typical 
example of European practice, and provides 
no less than seventeen separate studios, a number 
of which may participate simultaneously in the 
broadcasting of a play. This use of a number of 
studios for a single programme item may be 
contrasted with the general practice in the 
United States of employing, whenever possible, 
only one studio per item. From the technical 
viewpoint, the srecialized use of studios is 
intimately bound up with the previously 
mentioned question of studio acoustics . 

Broadcasting House, Glasgow, Scotland, was 
opened in November, with ten studios, a control 
room and offices. The largest studio has a 
volume of 182 000 cu. ft. and will accommodate 
an orchestra of 100 players. 

In Switzerland new studios are being put 
into service at Zurich and Lugano, employing 
negative feed-back amplifiers of the type 
adopted by the I.N.R. in Brussels and by 
R.A.V.A.G. in Vienna. 

In Denmark a new broadcasting house will 
be erected in Copenhagen containing 20 
studios, the largest of which will be of 280 000 
cu. ft. capacity, and accommodating an orchestra 
of 100 and a chorus of 1 10 singers. The 
equipment will be supplied by Standard Electric 
A/S, Copenhagen. 

TELEVISION 

Great Britain is the only country in the world 
having a regular commercial television service : 
the British Broadcasting Corporation is furnish
ing a four-hour daily service, including out-of
door events . In France, vision broadcasting, 
both studio and film, is now taking place two 
hours daily, five days a week, from the Eiffel 
Tower transmitter. 

Television Standards.-Progress towards the 
adoption of common standards for television 
services can be recorded for the year 1938. 

Great Britain, France and Germany all 
adopted positive modulation and uniformity 
of synchronizing signals. The number of lines 
used, however, differs : 405 in Great Britain ; 
455 in France ; and 441 in Germany. Italy is 
believed to be following the German practice. 

No definite standards have so far been adopted 
in America. The last R.M.A. recommendations 
call, contrary to the European standards, for 
negative modulation ; also for spacing of the 
vision and sound carriers of approximately 
4.5 Mc as soon as single side-band operation 
of the vision transmitter is practicable. 

Wire Transmission.-Thus far, with the 
exception of the 180 line visio-telephone service 
involving Berlin, Munich, Nuremberg and 
Hamburg, Germany, no regular long distance 
transmission of television images has been 
realized. 

In the U.S.A. , following the completion of 
satisfactory telephone and television tests over 
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the New York-Philadelphia coaxial cable 
arranged for one megacycle transmission, addi
tional equipment was added to permit trans
mission up to two megacycles. Tests using this 
frequency band are now in progress. 

In Great Britain, experiments are being 
conducted on the transmission of visual signals 
over ordinary telephone lines. To date, success
ful pictures have been received over distances 
of 2-3 miles, and it is hoped to extend this 
range to four miles or more. Thus many 
important sources of programmes may be 
linked to the balanced-pair television cable 
encircling Central London. Considerable work 
also has been done towards the realization of 
long distance television transmission over coaxial 
cables. 

An order for a television terminal equipment 
was received by Societa Italiana Reti Telefoniche 
Interurbane for the Rome Television Station. 

Radio Links.-Some consideration has been 
given to the use of radio links for television 

transmission over distances of a few hundred 
kilometres . No definite plans have been 
formulated and it is not felt that this problem 
will be solved in the near future. 

Scanning Systems.-Iconoscopes are used 
almost exclusively for vision transmissions. 
For film scanning, Fernseh employ mechanical 
film scanning giving very good images and also 
a dissector tube using the Farnsworth principle 
which, in the case of films, gives images com
parable with the iconoscope images. 

Television Transmitters.-In France, the Eiffel 
Tower vision transmitter, ordered by the 
French P.T.T. from Le Materiel Telephonique, 
was inaugurated by the P.T.T. Minister on 
April 8th. The output power was raised to 
30 kW and a new antenna placed in service at the 
end of 1938. Good reception has been reported 
all round Paris and also on the south coast of 
England. The quality of the pictures compares 
favourably with those from other transmitters 
in operation. 

Eiffel Tower 30 kW Television Transmitter installed f?r the French P. T. T. by Le Materiel Tetephonique, 
Paris. 
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The Eiffel Tower transmitter is completely 
A.C. operated. Good stability is obtained by 
the use of inverted amplifiers, and phase shift 
is minimized by proper dimensioning of the 
circuits of the last stage. The response is 
flat within a few db. and the overall time 
delay is constant within a few hundred micro
seconds. 

In Germany, a transmitter adapted to the 
new German standard is under test. 

During the Berlin Radio Exhibition in 
August, all demonstrations were based on the 
new standard but were made by local wire 
connections or from a 100-watt transmitter. 

In Italy, a 2 kW television transmitter was 
ordered for Rome. Fernseh will supply the 
scanning equipment. 

Television Receivers.-The 1938 Berlin, 
London and Paris Radio Exhibitions, held in 
August and September, showed important 
effort towards the commercialization of tele
vision receivers, particularly in the case of the 
London Exhibition. 

At the Berlin Television Exhibition, Fernseh, 
Telefunken, Tekade, Loewe and Lorenz showed 
various home-type models of television receivers 
and also projection-type receivers for large 
audiences. Of the receivers i n  operation, the 
majority were made by Fernseh. 

Fernseh demonstrated a projection type 
receiver giving very good 10' x 12 '  images. 
Telefunken showed projection type receivers 
giving approximately 3 '  x 4 '  images. A Lorenz 
projection type receiver producing a smaller 
image also was demonstrated. 

At the London Radio Exhibition, at least 
twenty radio set manufacturers demonstrated 
television receivers at their stands. About 100 
television receivers were in operation. Kolster
Brandes, Limited, demonstrated three types : 
a console receiver (No. 780) with twenty valves 
producing a picture 10" x 8" for direct viewing ; 
a similar receiver (No. 790) but more sensitive, 
incorporating an all-wave radio receiver, and 
arranged for viewing in a mirror type cabinet 
utilizing 26 valves in all ; and a table type 
receiver (No. 800), employing 17 valves and 
providing a picture 7" x 6". 

Most of the receivers in operation at the 
London exhibition were of the direct viewing 
type, only a few using mirror viewing. The 

Kolster-Brandes No. 790 Television and All-Wave 
Receiver. 

quality was very uniform, the receivers demon
strated by Kolster-Brandes being amongst the 
best. 

Projection type home receivers giving images 
between 18" x 15"  and 24" x 20" were also 
demonstrated by Baird, Marconi, Philips and 
Scophony. The image of the Baird receiver 
was black and white, while the images of the 
other projection type receivers were of a light 
greenish-yellow colour. 

At the Paris Radio Exhibition, about fourteen 
television receivers were demonstrated by five 
firms, two of them only offering receivers for 
sale. 

During 1938, the trend in television receiver 
construction was towards the reduction of the 
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size of the cabinet with respect to the image 
dimensions. This was accomplished mainly 
by decreasing the length of the cathode-ray 
tubes. 

The number of valves in television receivers 
was reduced appreciably. Most receivers 
utilized between thirteen and twenty. 

The majority of the receivers used magnetic 
type cathode-ray tubes ; an important propor
tion, however, still employ electrostatic type 
tubes. 

The prices of the television receivers shown 
at the London exhibition ranged between 
21 guineas for 4" x 3f' direct viewing types and 
220 guineas for the 20" x 24" projection type. 

It is estimated that the number of television 
receivers in service in England at the time of 
opening of the London exhibition was between 
8 000 and 10 000, and that at least the same 
quantity was sold during the exhibition. 

COMMERCIAL RADIO 

During the past few years much effort has 
been directed towards the application of single 
side-band working to short wave transoceanic 
telephony, and it is now possible to state that 
this method of communication has become 
fully commercial. Single side-band circuits 
are now in regular use between Great Britain 
and the United States, California and Hawaii, 
and Holland and the Dutch East Indies. 
Similar circuits are planned between the U.S.A. 
and Germany, and the U.S.A. and Switzerland. 
In at least two cases the system in use is not 
merely single side-band, but "twin channels," 
i.e., two channels are fed from one transmitter 
using side-bands on opposite sides of a common 
suppressed carrier. The circuit improvements 
obtainable through single side-band working 
in reduction of fading effects and improved 
quality are likely to be of special value during 
the period of poor transmission conditions, due 
to sun-spots, anticipated about 1940. 

'Development of the Multiple Unit Steerable 
Antenna (M.U.S .A.) is continuing, and arrange
ments are being made for the erection of such 
aerials in Great Britain and Germany. The 
British Post Office is actively proceeding with 
the construction of a M. U.S.A. system near 
the town of Rochester, Kent, England. The 
ultimate equipment of this station will include a 

total of sixteen aerials, and will provide for a 
total of twelve channels during times of favour
able radio conditions. The German equipment 
provides for the initial installation of a six
unit M.U.S.A., with the possibility of increasing 
the number to twelve units at a later date. 

Apart from its commercial utility, the 
M.U.S.A. system is of value in the study of 
propagation conditions. The Bell Telephone 
Laboratories, Inc., report, for example, that 
considerable lateral change in the angle of 
arrival of a signal occurs on occasion-some
times as much as fifty degrees off the great 
circle bearing of the transmitting station. 

On June 21st, direct commercial telephone 
service was established between Chile and 
Japan through the co-operation of the Japanese 
Government and the Compania Internacional 
de Radio de Chile, an associated company of 
the International Telephone and Telegraph 
Corporation. New diamond loop antennae 
were constructed in Santiago, Chile, pointed 
on Tokyo, and the powers of the transmitters 
in the two cities were raised to 8 kW and 10 kW, 
respectively. The wavelength on the west
bound transmission is 23 metres ; in the other 
direction, from Tokyo to Santiago, the wave
length is 23.5 metres. 

The use of the ultra-short wave band for 
commercial purposes is to some extent limited 
by the general requirement of optical visibility 
along the propagation path. Nevertheless, there 
are circumstances in which this band is of great 
value. For example, the 9-channel U.S.W. 
telephone link between Belfast in Northern 
Ireland and Stranraer in Scotland has been in 
continuous service since August, 1937. The 
British Post Office and the French P.T.T. have 
decided to supplement their cross-channel 
cable service by an 18-channel U.S.W. link 
initially equipped for 9 channels. This equip
ment will contain " weak talker " devices and 
other improvements over the Belfast-Stranraer 
system, and will operate on wavelengths between 
3.6 and 4.9 metres. 

A direct ultra-short wave service between 
England and the Scilly Islands was inaugurated 
in 1938 and a 6-channel U.S.W. link, manu
factured by the Nippon Electric Company, Ltd., 
is being installed between Aomori Prefecture 
and Hokkaido in Japan, a distance of 75 km. 
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This Aomori-Hokkaido link i s  of interest since 
it contains a broadcast circuit equipped with a 
compressor and an expander. An even longer 
2-channel U.S.W. link has been in operation 
for some time between England and the 
Channel Islands, a distance of 136 km. 

In addition to its use in fixed services, such 
as in the examples quoted above, the ultra
short wave band is now being extensively used 
for mobile services, and also by the broadcasting 
companies for short distance radio links to 
"outside broadcast" points to which wire 
communication is not available. An interesting 
application to mobile services is the adoption 
of the ultra-short wave police system, originally 
developed in the U.S.A., by police authorities in 
Norway, Sweden, Finland, Hungary and Holland. 
The outstanding application of ultra-short waves, 
however, is in the field of aviation communica
tion and aids to navigation rather than to general 
commercial radio link working. 

MARINE RADIO 

For many years radio equipment of ships was 
almost entirely governed by the compulsory 
regulations of the various maritime countries, 
applied in the interests of safety of life. There 
is now, however, a strong and growing tendency 
to equip ships to an even greater extent than the 
regulations demand. This tendency arises 
primarily from appreciation of the fact that radio, 
quite apart from its "safety of life" aspect, can 
provide valuable assistance to the navigator. 
It is significant that practically every new deep
>ea ship is now fitted as a matter of course with 
1 radio direction finder, irrespective of whether 
:>r not her tonnage or service is such as to bring 
mch fitting within the compulsory regulations. 
Moreover, on many large sea-going vessels, 
the radio direction finder is regularly operated 
by the navigating officer as part of his normal 
duties rather than by the radio staff. The 
;ame tendency appears in the case of the 
'voluntarily equipped" class of vessel, such as 
the trawler or the small coasting vessel, which, 
,n addition to being fitted with the skipper
:>perated radiotelephone equipment, already 
1ccepted as a commercial necessity, now 
frequently has a direction finder as well. 
Progress in this direction has been greatly 
;timulated in recent years by the growth of the 

extensive system of radio beacons, over three 
hundred in number, serving European and 
North American waters. 

The radio equipment for the new Cunard
White Star super-liner Queen Elizabeth will 
be provided and installed by the Inter
national Marine Radio Company, Ltd., 
(an associate of the I .  T. & T. Corp .), 
the suppliers of corresponding equipment 
for her sister ship, the R.M.S. Queen 
Mary. The installation will follow the same 
general lines as the I.M.R.C. equipment 
which has been found so effective in the 
earlier ship (enabling her to handle on her 
maiden voyage the record traffic of 1 75 000 
paid words of telegraph traffic, 291 radio
telephone calls, and 1 1  ! hours of broadcast 
programme), and will include the feature of 
separate transmission and operating rooms 
with complete remote control of keying, power, 
and wavelength from the combined operating 
and reception room. The radio equipment in 
the new Cunard-White Star liner Mauretania 
will be required to meet the same high 
standard of performance set by the Queen Mary 
installation. 

The first passengers' radio telephone service 
installed in British cross-Channel ships was 
introduced in March, 1938, by the International 
Marine Radio Co. ,  on board the new British 
and Irish Line's motor vessels Leinster and 
Munster. This service, which was inaugurated 
by an exchange of radiotelephone greetings with 
the Queen Mary in mid-Atlantic, marks an 
important advance in communication facilities 
for passengers travelling between England and 
the Irish Free State. 

The ship-to-shore low power telephone 
service to trawlers continues to show an increase 
in traffic, and facilities are now provided at 
coast stations in the north-east of Europe for 
the extension of such calls over the ordinary 
subscribers' network. In the absence of any 
special arrangements, these calls are handled on 
a simplex basis. 

The application of ultra-short wave sets to· 
harbour craft with means for selective calling 
is arousing interest in ports, where the use of the 
more usual marine wavelengths is attended with 
difficulties. 

In common with other services, marine radio 
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has been affected by the revision of the General 
Radio Regulations at the Cairo Telecommunica
tion Conferences (1938). The general effect of 
this revision is to reduce to some extent the 
frequency bands open to marine traffic, while 
at the same time excluding all other traffic from 
the more important bands. So far as ships are 
concerned, the frequency bands normally used 
have been only very slightly modified ; and 
because of the rather special economic and 
technical difficulties surrounding marine radio, 
only a relatively low standard of frequency 
stability is required of marine transmitters which 
work in these ship bands. Ships using other 
frequencies to which they are legitimately 
entitled, but which are outside the bands just 
mentioned, are required to have high grade 
transmitters with frequency stability equal to 
that of a land station. While this directly 
affects only a relatively small percentage of ships, 
chiefly those of the passenger-carrying class, it 
is likely to have a considerable indirect effect 
on the design of all ship transmitters, in order 
to ensure that low frequency-stability trans
mitters are not used outside of certain narrow 
bands in which such operation is permissible. 

AVIATION RADIO 

While the use of radio as an aid to navigation 
is of increasing importance in the marine field, 
it is of paramount importance in the aviation 
field, and progress during 1938 has been very 
largely concerned with this aspect. Directional 
receivers are now fitted to almost all transport 
aircraft, sometimes in conjunction with dis
charge aerials for the suppression of rain and 
snow static. Frequently the directional loop 
aerials are mounted in streamlined casings ; in 
some of the latest designs, the nose of the 
aeroplane is made of non-conducting material 
and, in these cases, it is possible to mount the 
loop system in the nose of the machine instead 
of externally and in a special casing. The study 
of different methods of using the properties of 
directional aerials to obtain bearings is still 
being vigorously pursued, and further improve
ments have been made in the R.C.5 Standard
Busignies Automatic Radio Compass, the 
inherently higher accuracy and operating speed 
of which make it specially interesting. 

The advantages of the medium wave Adcock 

system of direction finding have long been 
known, but the commercialization of the system 
was slow, chiefly due to inherent difficulties in 
obtaining good balance between the component 
aerials and in avoiding pick-up in the horizontal 
connecting leads. That these difficulties have 
now been overcome is well illustrated by the 
experience of the French Air Ministry with 
a semi-portable Standard-Adcock equipment 
supplied by Le Materiel Telephonique, Paris. 
This equipment is mounted in a motor van and 
uses a pick-up system of insulated tubular metal 
mast aerials connected to the goniometer 
through screened aperiodic transformers and 
tubular transmission lines. The time required 
to complete the erection of a station is less than 
six hours, including the surveying necessary to 
ensure that the planes of the aerial pairs are 
accurately at right-angles to one another, that 
all the masts are accurately vertical, and that 
the corner masts are rigorously equidistant 
from the centre point, together with careful 
laying of the earth mats and any necessary 
levelling of the site. The accuracy of bearings 
and freedom from night effect secured with this 
semi-portable equipment are fully equal to those 
obtained from a well constructed permanent 
Standard-Adcock system. 

For direction finding on medium wavelengths 
by ground stations, various forms of the Adcock 
system are to-day being widely applied. The 
impulse system of transmission, evolved as a 
means of overcoming night-error, appears to 
be losing favour. The use of Adcock direction 
finders, which depend on the vertically polarized 
component of the received signal, has reacted 
on the transmitting equipment used by aircraft. 
With the high air speeds now in use the weighted 
trailing aerial becomes practically horizontal 
and emits only a very small signal componen1 
with vertical polarization. It is, therefore, 
electrically preferable to employ a short fixed
aerial giving a larger proportion of vertical 
polarization, this preference being strongl) 
reinforced by mechanical considerations. Since 
however, the radiation efficiency on mediurr 
wavelengths of such fixed aerials is rather low 
their adoption has been accompanied by � 
demand for higher transmitter power in ordei 
to maintain signal strength. This tendency tc 
increased transmitter power is apparent botl 
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in Europe and America, as is also a tendency to 
confine operation to spot-wavelengths. Modern 
aircraft transmitters are thus considerably more 
complicated than those of a few years ago and, 
in the interest of safety, many of the larger 
transport planes carry a small emergency 
transmitter in addition to their main equipment. 

The application of the Adcock system to short 
waves continues to be the subject of much study, 
particularly in connection with long-hop trans
oceanic flights, and is in regular use by one of 
the American air lines. Whether complete 
reliance can be placed on such a system still 
remains to be established, and the increasing 
traffic on all air lines has forced the investigation 
of other methods. 

Radio air navigation on the North American 
continent has long been based on the fixed AN 
course-beacon system, and is now further aided 

by the use of aircraft direction finders as an 
auxiliary to the course beacons. In Europe an 
extensive triangulation system of non-directional 
radio beacons has been laid out to facilitate 
navigation over the principal routes for aircraft 
equipped with direction finders or radio com
passes. Trials are also being made with rotat
ing beacons, but no definite conclusions have 
yet been reached as to the value of this 
innovation. 

Probably the outstanding feature of aviation 
radio to-day is the rapidly developing applica
tion of the ultra-short wave band due to its 
well-known advantages for this class of service. 

The first use of the ultra-short wave band for 
aviation services was for instrument landing 
systems, and now nearly all the principal 
airports in Europe are fitted with the Lorenz 
system of instrument approach. Work in 

View showing Air-France pilots being trained in instrument landing at the Troyes aerodrome. The 
system uses an instrument landing system developed by Les Laboratoires, Le Materiel Telephonique, 
Paris, and consists of an ultra-short wave beacon giving a shqrp line of 

_
approach t'? _

the landing ground 
over a distance of 25 km, two ultra-short wave markers showing the horizontal po�itzon of the ae!oplane 
along the axis, and one ultra-short wave glide path beacon. The lat�er, during descent, .gives the 
aeroplane accurate indications of the glide path to be followed, thus ena?l�ng the ':eroplaf!e, with drawn 
curtains, to be piloted safely to ground. The complete aeroplane receiving equipment is compact and 

weighs only 14 kg. 
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America is progressing rapidly along similar 
lines and, whilst the results are not yet finalized, 
there is a general tendency to use shorter 
wavelengths than in Europe in order to avoid 
interference between adjacent stations. In 
Australia a similar type of equipment has been 
used for point-to-point navigation along lines 
similar to the AN beacon system ; the advantage 
claimed is complete freedom from false courses. 
The marker beacon installations, used initially 
for providing fixes along the instrument ap
proach beacons, are finding universal application 
for procuring fixes along the AN systems in 
America and for marking obstructions. They 
have also been used in a modified form for the 
purpose of defining exactly the cone of silence 
over the AN beacon transmitters in view of 
the fact that the cone of silence produced by 
the beacon itself is a negative rather than a 
positive indication. 

As an outcome of experiments extending 
through the end of 1936 and the year 1937, 
Les Laboratoires, Le Materiel Telephonique, 
Paris, have developed an improved space track 
or instrument landing system for aircraft. 
Three ultra-short wave channels between 33 and 
38 Mc are used ; all transmitters are controlled 
by low temperature coefficient quartz plates 
and use selenium type rectifiers. After a 
preliminary demonstration in February, 1938, 
before French officials, the new system was 
selected by Air-France, the French Air 
Transport Company, for training their pilots in 
instrument landing (see illustration, p. 219). On 
December 2nd, 1938, a very successful demon
stration was given of the qualities of the system, 
and of the training of Air-France pilots before 
the experts of the International Air Traffic 
Association (I .A.T.A.), an organization com
prising representatives of all European Air 
Traffic Companies. Great interest was 
expressed by the visitors, and the indications 
are that this new French system will find wide 
application in the near future. 

Work is being done in both Europe and the 
United States to ascertain the coverage of low 
power ultra-short wave equipment for purposes 
of airport traffic control. In addition to freedom 
from interference from other stations, a great 
gain in signal-to-noise ratio is being found under 
conditions of snow and rain static. Allocations 

for nearly all aircraft services have now been 
made in the ultra-short wave band, and it is 
certain that development of suitable apparatus 
for aerodromes and planes will proceed 
rapidly. 

The utilization of ultra-short waves for the 
measurement in an aircraft of its height above 
ground represents an outstandingly interesting 
development. The ordinary altimeter is subject 
to vanat10ns depending on the prevailing 
atmospheric conditions so that it is necessary 
to apply corresponding corrections, the magni
tude of which may alter, unknown to the pilot, 
during flight. An instrument with a response 
indicating directly the height above the actual 
ground, therefore, should be of great value. 
The acoustic depth sounding devices now 
fitted on many ships are of this nature, their 
response being proportional to the time taken 
by a signal emitted from the ship to return 
to the ship after reflection from the bed of 
the sea. Such devices are not readily applic
able to aircraft, but ways are now being found 
of applying the same principle by using radio 
waves rather than acoustic waves. Since 
the velocity of radio waves is much greater 
than that of acoustic waves-186 000 miles/sec. 
as against 0.2 miles/sec.-the time interval is 
too short to be measurable with the required 
accuracy, and recourse is therefore had to the 
measurement of some change in the character 
of the signal proportional to the length of path. 
An example of such an altimeter system is that 
demonstrated by the Western Electric Company 
during the year under review. In this altimeter 
the emitted signal is frequency modulated, and 
the change in signal character, used to measure 
the height, is the average instantaneous 
difference in frequency between the emitted 
wave and the wave received after reflection from 
the earth. The equipment operates on a 
frequency of several hundred megacycles, and 
is reported to give accurate readings at heights 
as low as about ten feet. Experimental work on a 
rather similar system also is proceeding in 
Japan, and elsewhere studies are being made 
of altimeter systems which likewise use 
ultra-short wave emission, but measure the 
height by reference to the change in phase of 
the carrier or any modulation imposed on the 
carrier. 
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VALVES 

Whilst several new valve developments were 
achieved in 1938, the general tendency was to 
extend previous knowledge of constructional 
methods to produce a wider range of valves, 
particularly in the case of valves operating at 
ultra high frequencies and capable of providing 
considerable output at frequencies of the order 
of 150 megacycles. In general, advances in the 
field of frequencies greater than 150 Mc were 
not very extensive ; Standard Telephones and 
Cables, however, were successful in producing 
micromesh types of valves yielding an output 
of 15 to 20 watts at a frequency of 240 Mc. 
For operation with these valves, the S.T.C. 
valve laboratory developed a multiple valve 
oscillator, and prospects of obtaining greater 
output at the higher frequencies are promising. 

Investigations into the properties of water
cooled valves for high frequencies continued. 
Several valves, of a range of such valves 
produced by Les Laboratoires, Le Materiel 

� "'''4!:_�",; 

kW Double-Screen 
Valve 

Telephonique, a r e  
being used in the 
Eiffel Tower Tele
vision Transmitter. 

A n u m b e r  o f  
manufacturers  re
cently have shown 
interest in  valves of 
the coo!ed anode type 
in which water cool
ing has been replaced 
by forced air-blast 
cooling. S tandard  
Te 1 e p h o  n es  and 
C a b l e s  r e c e n t l y  
placed a 1 kW radia
tion-cooled double
screen valve on the 
market. This valve 
is capable of dissi
pating 1 kW on the 
anode and uses anode 
potentials up to 2 500 
volts. 

In wide-band trans-
mission systems, a 
recent tendency is to 
employ a larger num
ber of repeaters than 

previously ; the valves used in the repeaters 
are smaller and are tested to more exacting 
limits. The Bell Telephone Laboratories, Inc., 
recently demonstrated such a system with 
valves of small dimensions and very low operat
ing powers ; valves for this purpose also are 
being developed by Standard Telephones and 
Cables. In general, there is a tendency to use 
the multi-electrode valve in preference to the 
more conventional triode. 

The advent of regular television services has 
increased the demand for high-vacuum cathode
ray tubes and, as a result, a variety of large 
screen high-vacuum tubes has been produced. 
Interest lately has been centred round high
vacuum tubes with magnetic focussing, and this 
type of tube is now being produced by a number 
of firms. For vision amplifiers, special valves 
have been developed and, it is interesting to 
note, the requirements for such valves are 
very similar to those of valves for wide band 
transmission systems. The need for small 
cathode-ray tubes for general oscillographic 
purposes also has become apparent, and 
Standard Telephones and Cables have developed 
a small tube with a 3" screen, as well as a 
monitor tube for use in cathode-ray oscillograph 
and triple tube units. 

Speech input equipment has developed along 
the lines of quality rather than power output, 
requiring valves of high quality with respect 
to noise and constant characteristics. For the 
production of the necessary valves with low 
noise, low microphonicity and close test limits, 
the introduction of special methods and equip
ment was required. 

The broadcast receiving valve has undergone 
a number of modifications and a tendency 
exists to standardize on the American type 
octal base valves. Other developments worthy 
of note are the low noise multi-electrode valves, 
and improved frequency changers. 

SOUND POWERED TELEPHONES 

The Bell Telephone Laboratories, Incor
porated, have developed a Sound Powered 
Telephone requiring no battery supply for its 
operation. Speech transmission and reception 
are effected by means of a small balanced 
armature arrangement, and signalling by a 
small hand-driven rotor acting in the magnetic 
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----------------------, 

Sound Powered Telephone. 

field of the balanced armature structure. The 
rotor generates 1 000 p : s tone, which operates 
on the receiver of the called instrument. 

This new type of telephone, despite its 
rugged construction, weighs less than 2 lb. 
Since it renders primary batteries with their 
inherent maintenance difficulties unnecessary, 
this type of instrument should find considerable 
application for marine and military purposes, 
temporary service in connection with construc
tion projects, and general portable use. 

TELEGRAPH 

A steady increase occurred in the general 
appreciation of Teleprinter systems by 
Administrations and private users alike. One 
reflection of this growing interest is revealed 
by the active measures taken by several Euro
pean Administrations towards telegraph re
organization. A further indication is afforded 
by the resolution, adopted at the 1938 Cairo 
Telecommunication Conferences, providing for 
the setting up of a special Committee of the 
C .C.I .T. to study the technical and economic 
considerations involved in the provision of 
international subscribers' teleprinter services. 

Widespread interest was displayed in projects 
involving both manual and automatic switching 
of private, national and international circuits 
equipped with Teleprinters . One of the largest 
and most important of these projects matured 
in Czechoslovakia where switching equipment, 

designed and manufactured by the Bell Tele
phone Manufacturing Company, Antwerp, was 
installed in Prague and Brno. This equipment 
forms the nucleus of a public Teleprinter switch
ing network covering the whole country. Each 
exchange area consists of one automatic and 
one manual exchange, with a manual toll 
position at Prague for the supervision of inter
national calls. Local subscribers, toll line: 
subscribers and junctions are connected to the 
automatic exchanges, whilst the manual 
exchanges are used for providing broadcast 
service and facilities for long period connectiom 
between certain of the subscribers. The meter
ing of calls is accomplished by automatic ticket 
registers which print on tickets the number oJ 
the calling and called subscribers, the time, date: 
and period of effective call. 

The use of Teleprinter systems was consider
ably extended by British railway companie� 
superseding Morse operation on a number oJ 
main line circuits. An important project plannec 
by The London and North Eastern Railwa) 
involves the supply of Creed Teleprinters anc 
automatic switching equipment to providt 
intercommunication between 25 initial statiom 
located in the area between Manchester, York 
Ipswich and London. The switching equip
ment, which was designed and manufacture( 
by Standard Telephones and Cables, London 
is arranged to handle heavy traffic over open-win 
lines. 

Plans for the provision of similar switchin!' 
systems by other British railway companie� 
are under consideration. 

The process of consolidation effected b) 
European Administrations in the extended ust 
of Teleprinters is exemplified by the fact that 
the British Post Office and the French P.T.T. 
each acquired, during 1938, 200 additional 
Creed No. 3 Teleprinters. 

The Teleprinter Exchange facilities connect
ing Great Britain, Germany, Holland, Belgium 
Denmark, Switzerland and Czechoslovakia, an 
utilized by a relatively small though growin,g 
number of business organizations. Strong 
grounds exist for the belief that, upon the 
removal of anomalies in technique and the 
establishment of a uniform and more attractive 
tariff scale for international calls, a spontaneom 
and universal growth of Telex will follow. 
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In Great Britain, a striking increase took 
place in the demand for rented point-to-point 
Teleprinter Services. Over 900 Creed Tele
printers were acquired during 1938 by the 
British Post Office for such services. 

Creed Teleprinters were supplied to the 
New Zealand Post and Telegraph Department 
to form the nucleus of leased wire services. 

Interest in Stock Exchange and News tele
printer services was well maintained. Numerous 
machines were supplied to cater for new 
subscribers to such services in London, 
Liverpool, Alexandria, Bombay, Johannesburg 
and Sydney. 

The Press and News Distributing Associations 
in the British Isles displayed an increasing 
tendency to discard Morse for Teleprinter 
equipment, use being made under heavy traffic 
conditions of multi-channel voice frequency 
telegraph systems. 

Evidence of progress in the use of the Tele
printer system by Meteorological services for 
the transmission of weather reports is furnished 
by the greatly increased number of machines 
supplied for installation at aerodromes in 
Great Britain and several other countries. 

A new transmitting and receiving Tape 
Teleprinter,8 designated Model 10-B, was 
developed by Creed and Company, Limited. 
Consistent progress was made in perfecting 
existing Teleprinter systems. 

In the radio printer field, a "built up" 
character Radio-printer, 9 utilizing seven fre
quencies, was developed by Les Laboratoires, 
Le Materiel Telephonique, Paris. Field trials, 
were highly successful . 

FACSIMILE TRANSMISSION 

Picture or facsimile transmission over wire or 
radio circuits has come to be regarded as a 
normal function of communication systems, and 
the development of facsimile transmission for 
domestic use is now engaging considerable 
attention. 

A recent development of this character, 
known as Facsimile Broadcast, is undergoing 
tests in the U.S .A. by more than twenty broad
casting stations specially licensed by the Federal 
Communications Commission. It visualizes com
mercial broadcast transmitters being used during 
non-programme hours for the transmission of 

New Creed Model 10-B Teleprinter. 

condensed news items and pictures, reception 
taking place in the home in the form of a 
m1mature newspaper. In its present form, 
reception can be effected either by a special 
facsimile recorder or by an additional unit 
connected to an existing broadcast receiver. 
The received signal appears at the recorder in 
the form of normal newsprint feeding from a 
paper roll on the recorder. One system utilizes 
black print on white paper, and another, red 
print on black paper. 

SELENIUM RECTIFIERS 

The forecast in last year's review of 
increasingly diverse applications of selenium 
rectifiers has been amply justified. New 
rectifier apparatus has been developed for 
welding, plating, cinema arc projectors, electric 
vehicle charging, lift control, etc. Standard 
Telephones and Cables, London, are now 
constructing a 14 000-ampere rectifier for 
electro-plating purposes, and the British Broad
casting Corporation has installed two large 
equipments for supplying plate current m 
its new Empire short wave station at 
Daventry. 

Further advances in all-mains telephone 
supply rectifiers were achieved during the past 
year. An outstanding development of Le 
Materiel Telephonique, Paris, is a new scheme 
of voltage regulation which maintains constant 
voltage irrespective of load or supply fluctua
tions. 
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TOTALISATORS 

The growing use of electrically operated 
totalisators on racetracks seems worthy of 
mention as indicating another adaptation of 
telephone apparatus and principles to systems 
for rapidly communicating results to the public. 

The Union Totalisator System is manu
factured by Standard Telephones and Cables, 
Limited, London, which installed nineteen 
equipments of this type in 1938, and a total to 
date of eighty. 

PUBLIC ADDRESS 

With more general recognition of its 
advantages, interest in Public Address 
equipment is increasing. There are indications, 
too, that architects are tending to give more 
consideration to acoustic characteristics. It may 
consequently be expected that, in the future, 
Public Address or Speech Reinforcement 
systems will be utilized with greater effective
ness. 

Air Raid Precautions schemes and staff calling 
arrangements for large buildings and factories 
are calling for high powered Public Address 
equipment operating a large number of loud
speakers. During the year, installations were 
made by Standard Telephones and Cables, 
London, for the Westinghouse Brake and 
Signal Company at Chippenham ; for the 
Fairey Aviation Works at Hayes ; for the S. T. 
& C. Factory, New Southgate ; and for the 
Southampton Fire Station, where automatic 
means are employed for changing over to 
battery and motor converter supplies in case of 
mains failure. 

Public Address systems were used in conjunc
tion with General Post Office lines for relaying 
programmes on a large scale to a number of 
centres. Examples are a programme relayed 
from Glasgow to Ayr, Paisley, Falkirk and 
Edinburgh ; and one, over 150 miles of land 
line circuit, between Limerick and Drogheda. 

A permanent loudspeaker installation is now 
in use at Westminster Abbey. It includes a 
large number of low-powered loudspeakers. 

Contributing to the marked success of the 
34th International Eucharistic Congress, held in 
Budapest, May 22-29, 1938, was the Public 
Address equipment. Standard Electric Com
pany Limited, Budapest, handled the trans-

miss10n and sound engineering problems anc 
supplied all microphones and amplifiers witl 
associated mixers, as well as the line amplifier 
and some of the loud speakers and powe 
amplifiers. 

A number of interesting Public Addres 
installations was designed and supplied b: 
other Companies of the I. T .  & T .  group 
notably the Bell Telephone Manufacturin: 
Company, Antwerp, and Le Materiel Tele 
phonique, Paris. 

RAILWAY SYSTEMS 

The development of the Standard railwa: 
signal interlocking system was completed i1 
1938, and an order obtained for the interlockini 
of the important London and North Easten 
Railway junction at Doncaster, England. Thi 
system is designed to enable a signalman te 
handle traffic with the maximum flexibilit: 
consistent with complete safety, and incorporate: 
motor-driven switch-gear of the type used ii 
Rotary automatic telephone systems. 

The total number of contacts involved in the 
interlocking of a particular area with this systen 
approximates one-seventh of the numbe 
required in the older panel systems at presen 
in use. Actual control of interlocking is effectec 
from a control desk in the form of a track plat 
of the area with miniature switches mountec 
at points corresponding to the signals, etc . ,  t< 
be controlled. This geographical layout of the 
control panel gives the signalman a clear recorc 
of the state of the track and relieves him of the 
necessity of remembering the sequence of poin 
and signal operations required for setting UJ 
any desired route. 

FIRE ALARM SYSTEMS 

The London Fire Brigade, in 1930, installec 
a Standard-Gamewell Fire Alarm System at th( 
Southwark Area as an experiment. It is stil 
in service, and, having proved satisfactory 
similar systems have been installed in the ne� 
Headquarters Area and also in one of th( 
important Divisions in the City. Orden 
have now been received for the remaining fiv( 
Divisions of the London Fire Brigade. 

New Fire Alarm systems have been suppliec 
and installed in Belfast, Rugby and Dagenham 
The Belfast system consists of 1 10 street boxe� 
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together with equipment in the Headquarters 
station and three substations. The Rugby 
system consists of 30 Fire Alarm and Ambulance 
Boxes and station equipment. The system at 
Dagenham consists of 64 Fire Alarm and 
Ambulance Boxes and station equipment. 

In the Dagenham and Rugby stations, a new 
feature is the incorporation of a Control Desk 
as a part of the Fire Alarm Switchboard. 

REMOTE CONTROL AND SIGNALLING 
SYSTEMS 

Remote control and indicating systems 
employing variable frequency metering for the 
control of one or more sub-stations over a 
single pair of wires are rapidly consolidating 
into an essential feature of power transmission, 
distribution and railway electrification. 

Developments include various apparatus unit 
designs, notably the combined control key and 
indicating lamp, which enables the size of 
control diagram boards to be kept to a minimum 

without loss of clarity of the diagram for 
operating purposes. This is an important 
factor when a large number of substations 
must be controlled from one control room. A 
typical new type control diagram and desk is 
i llustrated in the accompanying illustration. 

The D .C. bias multi-service system, reported 
last year for the control of street lighting, has 
been further developed to control "off-peak" 
loads and air-raid warning devices. An 
important development applies the same 
principles to high tension cables between sub
stations and renders interconnecting pilot wires 
unnecessary. 

The Nippon Electric Company, for some 
years, has produced remote control and power 
line carrier telephone apparatus. The Company 
is now manufacturing carrier telephone equip
ment for operation over a 1 10 000-volt line, 
including means for remote control over the 
same channel of oil circuit breakers, and quick 
acting battery switching and protective features. 

Typical New Type Control Diagram and Desk. 
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For remote control, a standard 2-stage syn
chronous system is used. The carrier current 
is modulated by four frequencies. The equip
ment will be placed in operation early in 1939. 

POWER LINE CARRIER 

Compagnie des Telephones Thomson
Houston, Paris, during 1938, manufactured 
and installed over thirty high tension telephone 
carrier and selective protection equipments on 
French power distribution networks varying in 
voltage from 60 000 to 220 000 volts. The 
most recent installation is that on the system 

of the Societe de Transport d'Energie Centre
Ouest (SA TECO), serving Eguzon, Distre, 
Angouleme, and Bordeaux. The distance be
tween extreme points of the network is 600 km. 

POWER CABLE 

The power cable field shows evidence of 
considerable activity in the so-called super
tension range or class. The problem of 
transmitting large units of energy is promoting 
two distinct lines of system development. 

On the one hand, Power Supply Companies 
are more disposed to employ higher trans

mission voltages due to 
the cost of switchgear, 
capable of h a n d  1 i n  g 
larger ami::erage, and of 
reactors for limiting 
fault current. T h i s  
tendency is accentuated 
by the practice of inter
connecting power sta
tions. They are, con
sequently, raising their 
maximum transmission 
voltage from 6.6-k V to 
33-kV and from 20-kV 
to 60-kV or 132-kV. 
Enquiries for 150-kV 
and 220-k V cables, in 
fact, are becoming re
latively common, and 
practical realization of 
some of the schemes 
u n d e r  consideration 
may be expected in the 
near future. D u r i n g  
1938, f o r  e x a m p l e , 
H o l l a n d  commenced 
i n s t a 1 1  i n g a 150-kV 
system. 

220 �V Power Line Telep�one Ca;rier Equipment (with cover 
type installed by Compagnze des Telephones Thomson-Houston Paris 

On the other hand, 
there are certain cases 
in which high amperage 
per transmission circuit 
may be economically 
justifiable ; for example, 
where the transmission 
line must be installed 
in existing duct lines. 
Demand is, therefore, 

Distribution Networks. 
' ' 
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also ansmg for an increase in the current 
carrying capacity of supertension cables, i .e . ,  for 
higher operating temperatures. 

To the requirements for higher voltages and 
higher operating temperatures must be added 
an increasing demand for improved resistance 
to surges, transients, etc. ,  which are more apt 
to occur in power systems including high 
electrostatic capacity cables connecting a number 
of generating stations separated by considerable 
distances. 

Oil-filled cables continue to give satisfactory 
service and are being installed in considerable 
quantity, and solid type cables are gaining more 
and more favour, particularly for 60-kV 
transmission at moderate amperage. There 
are, nevertheless, signs of keen competition 
arising from "pressure" cables for high voltages, 
high operating temperatures, etc. 

Towards the end of 1937, a 132-kV gas
filled cable was installed for trial in the British 
Grid, and this cable has apparently given 
satisfactory service. Objections raised to this 
type of cable are alleged limitations with respect 
to impulse (surge) strength and high amperage. 
The latter limitation is deducible from the high 
thermal resistance of the gas filling the inter
stices. It remains to be seen how far these 
disadvantages can be eliminated by subsequent 
development. Other types of gas-filled cable 
are known to be approaching commercial 
production. 

Up to 1938 the Hochstadter pressure cable
there are some seven installations at 60-k V 
to 1 10-kV in service-suffered from the 
restriction that the cable had to be enclosed in a 
high pressure, welded steel pipe. Such pipes 
are none too acceptable to Power Transmission 
engineers ; they, for example, have impeded 
the exploitation of the Oilstatic Cable in the 
U.S.A. Now, however, the pressure cable has 
appeared in a self-contained (double lead 
sheath) form and two installations of this 
modified type are in progress in England. The 
claim for this type is that it can be produced 
for simultaneous working at high electrical 
stress and high operating temferature . These 
two characteristics afford advantages compar
able with or greater than the oil filled cable, 
and are obtained without added expense, and 
awkward (from a space point of view) feeding 

points, or the need for subsequent maintenance 
of oil levels, etc. It is also claimed that the 
impulse strength of this type of cable is superior 
to that of the others. 

The probabilities are that the characteristics 
of the three above-mentioned fundamental 
types of cable will be modified by further 
developments . Accurate forecasting of their 
future relative merits is therefore, obviously 
impossible. 

In the Laboratories of Standard Telephones 
and Cables it is believed that the performance 
of any type of supertension cable will be 
determined largely by the insulating materials 
available and by the processes employed in 
constructing the finished insulation. During 
1938, therefore, much work was carried out on 
the production of impregnated paper of high 
dielectric strength, low dielectric loss and other 
desirable characteristics. In i:articular, an 
effort was made to improve the economics 
of commercial processes for manufacturing 
acetylated styrenated paper. The introduction, 
in 1939, of this material into supertension cable 
design may produce radical changes in the 
performance of various types of cable. Cable 
system performance is also becoming more and 
more dependent on the behaviour of the joints 
and incorporated terminations. The number of 
styrene joints and terminations installed during 
the past year increased considerably and the 
indications are that this increase will be 
accelerated. 

In the general dielectric field, further develop
ment took place in synthetized or polymerized 
dielectrics. None of these, however, has so far 
m'ade great progress commercially. One of the 
more notable materials of this class introduced 
during 1938 is Polythene, i .e . ,  polymerized 
ethylene. 

I. T. & T. OPERATING TELEPHONE 
COMPANIES 

Telephone operating subsidiaries of the Inter
national Telephone and Telegraph Corporation 
gained more telephones in 1938 than in any 
other year in their history. They have reported 
a net increase of 76 080 telephones for the year. 
The previous record gain was in 1929 when the 
net increase was slightly more than 70 000 
stations. 
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The large system of the United River Plate 
Telephone Company in Argentina contributed 
a gain of approximately 25 850 stations. The 
Shanghai Telephone Company, with a net in
crease of 17  860 telephones for the year, regained 
not only the number of telephones withdrawn 
from service during the hostilities around 
Shanghai in 1937 but added several thousand 
more to advance to the highest development in 
its history. The Rumanian Telephone Com
pany gained 1 1  800 telephones, the Chile 
Telephone Company 7 200, the Mexican Tele
phone and Telegraph Company 5 500, and the 
systems in Peru, Southern Brazil, Cuba and 
Puerto Rico reported substantial increases 
relative to their size. 

Along with the Shanghai Company, the I. T. 
& T. telephone operating companies in 
Argentina, Chile, Southern Brazil, Peru, Mexico, 
Rumania and Puerto Rico had all achieved a new 
record high development at the end of the year. 

Furthermore, new record levels of toll and 
long distance telephone usage were established 
in the territories served by these companies. 
They show that approximately nine per cent 
more domestic and international long distance 
calls were completed in 1938 than in the pre
vious year which, for most of the I. T. & T. 
telephone operating companies, was a record 
year for toll traffic. 

Approximately 71 % of all telephones in 
I. T. & T. operating companies are now auto
matic. More than 63 000 stations were con
verted to dial operation in 1938, principally in 
Rumania, Argentina, Chile and Peru. 

Despite the variety of conditions involved in 
the operations of the telephone companies, about 
80% of all service orders received in 1938 were 
completed within three days. 

In the construction and extension of facilities, 
the 1938 projects included the following : In 
Argentina, 21 000 lines of step-by-step auto
matic equipment were installed ; radio
telephone service was extended to Algeria, 
French Morocco and Tunisia ; international 
telephone service was opened with 5 1  central 
offices in Uruguay ; connection was established 
through construction with the telephone net
work in three important northern provinces, 
providing Argentina with a complete national 
system. In Rumania, five additional cities were 

cut-over to Rotary automatic operation ; also, 
the first step in an extensive long distance 
underground cable programme was taken when 
a 65 km section of underground toll cable was 
cut into service between Bucharest and the 
important oil centre of Ploesti. Two cables of 
the most modern design and suitable for 12-
channel carrier operation were placed over thiE 
route and extensions to Brasov and Buzau an: 
in process of manufacture . In Chile, 5 OOC 
lines of automatic equipment were added in 
Santiago and Valparaiso ; a 400 km toll cir
cuit was constructed between Santiago and 
La Serena, connecting the important naval base 
of Coquimbo with Santiago ; and radio 
telephone service was opened with Japan. In 
Rio Grandense Province, Brazil, work is in pro
gress on a new 220 km toll line linking Porto 
Alegre with the important interior town of 
Santa Maria. 

IN MEMORIAM 

The death on June 1 lth, 1938, of Ministerial
direktor Karl Hopfner of the German Post 
Office, well-known internationally for his im
portant articles in technical journals and hiE 
valuable contributions to the development of 
long-distance telecommunications, is regretfully 
recorded. As Chairman of the Third "Com
mission de Rapporteurs"-a position in the 
C.C.I.F. to which he was appointed in 1927-
Herr Hopfner was closely associated with com
munication experts in many countries. A man 
of vision and great ability, he impressed all with 
whom he came in contact by his impartiality, 
his unfailing kindliness, and charm of per
sonality. 

On November 15th, 1938, a great French 
scientist-Andre Blondel-passed away. Mr. 
Blondel was born at Chaumont in 1863, and 
gained international recognition for his import
ant and far-reaching contributions to the 
science of electrical engineering. To his credit 
may be placed a number of inventions, including 
the oscillograph for measuring the instantaneous 
value of an electric current, holophane globes 
and radiogoniometer, as well as contributions of 
a fundamental nature in the field of electric 
power transmission, electric alternators and 
motors, photometry, wireless telegraphy, acous
tics, submarine signalling, etc. He presided 
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over both national and international committees 
and commissions ; and, in recognition of his 
services, he was elected Membre de l' Academie 
des Sciences in 1913, and Commandeur de la 
Legion d'Honneur, as well as Honorary Member 
of The Institution of Electrical Engineers, 
London, and of the American Institute of 
Electrical Engineers, New York. He was also 
awarded the Kelvin and Mascart Medals. 

The careers of Takesaburo Akiyama, 
Chairman of the Board of Directors of the 
Nippon Electric Company, Limited, Tokyo, 
and of Fumio Shida, Managing Director of the 
Nippon Electric Company, Limited, are briefly 
outlined in the October, 1938, issue of this 
journal. Officers and members of the Inter
national System throughout the world knew 
and, in some cases, worked intimately with these 
distinguished gentlemen. Both were held in 
high esteem and affectionate regard, and their 
passing has caused keen sorrow and a deep 
sense of loss. 

The International System and the com
munity, on November 12th, 1938, suffered a 
severe loss in the passing of Clarence Hungerford 
Mackay, whose career is given in outline else
where in this journal. 
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