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Electrical energy and sound were associated in a fami-
liar, elemental way long before Edison and Bell began
to reorganise them.

Now less elemental, but increasingly familiar, the asso-
ciation has been turned to man’s ends. President talks
to Prime Minister; Jack talks to Jill. In the coming
day when anyone can talk to anyone, anywhere, at any
time, we shall be there, still helping.
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THE EARLY HISTORY OF THE TELEPHONE IN VICTORIA

INTRODUCTION

The year 1962 has been a notable one
in Australian telephone history. On
Monday, 9th July, the Prime Minister
officially opened the Australia-New
Zealand section of the Commonwealth
Pacific Cable to provide the first trans-
Tasman telephone cable link. A few
days earlier, the 6th July saw the 50th
anniversary of the opening of Aus-
tralia’s and the Southern Hemisphere’s
first automatic exchange at Geelong,
Victoria. With automatic telephony
now having been established for half
a century, with ELSA and subscriber
trunk dialling now an established fact,
and last of all the opening of “COM-
PAC” which has made international
dialling between Australia and New
Zealand a commonplace routine, one
tends to concentrate on these present-
day developments as being the most
important events on the Australian tele-
phone scene.

Readers of this Journal could well
take time off to spare a thought for
those more leisurely days towards the
close of the last century when a few
far-sighted pioneers Jlaid down the
foundations of the telephone system in
this country. Without their vision and
efforts, Australia could not hold the
position in the communication world
which it does today.

THE EARLY DAYS

Dr. Alexander Graham Bell invented
his telephone in 1876 and the possibili-
ties of having a network of subscribers
instead of mere point-to-point communi-
cation were quickly realised. Within
two years the world’s first exchange was
opened in New Haven, Connecticut in
January 1878. Australia was well to
the fore even in those days, and also in
January 1878, long distance speech was
transmitted between Port Augusta and
Semaphore in South Australia. The
following month a similar transmission
took place between Melbourne and
Ballaarat.

In 1880, Messrs. W. H. Masters and
T. T. Draper (see Fig. 1) formed The
Melbourne Telephone Exchange Com-
pany Limited, and on 12th May opened
Australia’s first telephone exchange in
the old Stock Exchange building at 367
Collins St., a site now occupied by the
Commonwealth Bank. The manager of
the company was Mr. H. Byron Moore
who was later known throughout Aus-
tralia as Secretary of the Victorian Rac-
ing Club. Fig. 2 gives an artist’s impres-
sion of the first exchange equipment,
and Fig. 3 shows a copy of the first
telephone directory issued by the com-
pany. Another early directory is shown
in Fig. 4 and many of the names of
these subscribers will be recognized as
being still in business.

A letter from the manager of the
company to one of his principals is

* See page 432.

reproduced in Fig. 5 and gives an out-
line of the development of the company
after two years’ trading. The number
of subscribers had risen to 300 and the
ccmpany was paying a dividend of
1007 . This letter refers to the exchanges
which had been opened at Ballaarat and
Sandhurst (now Bendigo), and as a
result of this venture the name of the
firm was later changed to “The Vic-
torian Telephone Exchange Company”.

Late in 1884 the operations of the
company were transferred to a new
location in Wills St., a site originally

R. M. J. KERR*

occupied by the Government Lands
Office. The new switchboard installed
there is illustrated in Fig. 6. It is
interesting to compare this illustration
with Fig. 2, and to note that the earlier
model bears a closer resemblance to
present-day equipment than did the
Jater installation. In the original switch-
board the cords and plugs were arranged
the same as today and the operator was
equipped with a handset, whereas the
later model used a wall type telephone
and the connecting cords were suspended
from an overhead rack.

Fig. 2.—The First Telephone Exchange Installed in Melbourne, 12th May, 1880.
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Mr. W. H. Masters, Chairman

Mr. T. T. Draper, Superintendent

Fig. 1.—Founders of the Victorian Telephone Exchange Company Limited.

Mr. Thomas Theophilus Draper, Superintendent of the company, was born in London of
Scottish parents in 1839 and fanded with his family in Australia in 1854. Upon his arrival in
this country he adopted the trade of builder and contractor and served a thorough apprentice-
ship in all its branches.

From an early age he took a deep interest in the science of electricity and his leisure
hours were spent experimenting in that direction. He was responsible for lighting up the first
building (the Public Library), and also successfully carried out the lighting of the Melbourne
Cricket Ground on the occasion of a night football match. In association with Mr. W. H.
Masters he introduced the diamond drill, the telephone in practical form, and the process of
nickel plating. In 1884, he visited Europe, partly on account of his health and portly for
pleasure. During his absence from the colony he inspected every telephone exchange of note
from Colombo to San Francisco, and collected much valuable information, with a view to the
extension of the telephone system.

Mr, William Henry Masters, Chairman of the company, was born in Canada in 1843. He
was first employed as a message boy in a telegraph office, and later joined a firm of whole-
sale stationers in Buffalo, U.S.A,, where he remained until the beginning of the civil war, in
which he served from start to finish, After the war he joined a party which crossed the Rocky
Mountains and was then employed in assisting to build a telegraph line to Port Saunders. In
1867 he returned to Guelph, Canada, where he was engaged in the menufacture of sewing
machines. Two years later he was sent to Australia to introduce a special make of machine.
He sailed from Liverpool in February in the iron ship Explorer (Captain Trimble). [In the
course of the voyage a collision occurred between the Explorer and a French barque from
Buenos Aires, bound for Bordeaux. The French vessel sank in 15 minutes, the captain and
four others being drowned. After a rough passage the Explorer reached Australia in June.

in 1873 Mr. Masters visited Europe and America and in 1880 in association with Mr.
T. T. Draper instituted the first telephone exchange in the Southern Hemisphere.

—Illustrations and text from “Town and Country Journal’’, September 10, 1887.

-

The “Town and Country Journal” of
September 10, 1887, described the
exchange in the following terms:

“The premises occupy an area of
47 ft. by 124 ft., the site having been
extremely well utilized by Mr. Lloyd
Tayler, the architect. The exchange is
a substantial brick building with cement
dressings and cornices, and bluestone
base. On the entablature is inscribed
the title ‘Melbourne Telephone Ex-
change’, and above is indicated the fact
that the institution was established in
1881. One of the features of the front
of the building is the wide and high
balcony through which the overhead
wires are brought into the operating
room. The triangle can now be dis-
pensed with as the cables which hold
respectively 25, 30, 50, and 100 wires
can be carried underground.

Upon the ground floor of the tele-
phone premises, opening on Wills St.,
are comfortable offices for the clerks,
superintendents, etc. From behind the
superintendent’s office stairs lead up to
the first floor of which

The Operating Room
occupies the greater portion, its dimen- 5
sions being 71 ft. by 32 ft. and 14 ft.
high. The operating room is not only
a spacious apartment, it is splendidly
ventilated and well lighted; and a capa-

Moray street.

The Age: office to Parliament House,
Water Accountant’s office.

Australian Wharf.

ville,)

(Sandridge).

Messrs. Saxps & McDouGALL ; warehouse to factory.
Janes McEwan & Co.; warehouse to yard.

Rosisox Bros. & Co.; warehouse to foundry,

The Daily Telegraph; office to Parliament House.

The Argus ; office to Parliament House.

Depariment of Public Works; Secretary’s office to

Messrs. W. Howanp Smitn & Sons; office to

Yicromia Racing Crus; office to race-course and
Mr. Bagot's house,(Ascot Vale).,

VicToRIA Sucar CompANY ; office to refinery, (Yarra-

Mizssrs. Swarrow & ARIELL: warehouse to works

cious stove is provided for the cold
weather. Leading out of the room at
the far end are a neat refreshment room
and a cloak-room, and adjoining the
balcony are ante-rooms and lavatories.
The operators stand up when attending
to subscribers’ calls, chairs being, how-
ever, provided for the leisure moments
of the fair and nimble-fingered batta-
lion of operators. There are in all
twenty-four lady operators employed in
the Exchange, the time-table being so
arranged as to provide eleven always
in attendance at the switchboard.

The hours of duty average six and a
half a day. Three young ladies begin
duty at 8.30 am., working till 2 p.m.
Four are on duty from 9 a.m. to 5 p.m.,
others from 10 a.m. to 6 p.m., others
again from 1 p.m. to 6 p.m. From 10
to 12 and 2 to 4 are the busiest portions
of the day; attendants being on duty
through the night, on Sundays and holi-
days.

Place yourself in the middle of the
room and gaze upon the delicate hands
in magic confusion playing as it were
upon metal switches, plugs and switch-
ing cords. There is no shouting or even
excitement — no apoplectic strain into
the machine’s mouth. The young ladies
rarely turn their heads. There is a soft
sighing murmur in the room; and one
could easily imagine the spare forms to
be automatic figures; and yet that little
pouting delicate mouth is wrestling with
the pangs, groans and tempers of 100
subscribers, that number being attended
to by one lady operator, ‘sectionised’
all over the city and the suburbs. A
telephone tells a person’s character as
surely as a sea voyage. A woman is
quick to wrath when crossed in her

TH B

EDISON-BELL TELEPHONES

ARE NOW IN CONSTANT USE BY THE FOLLOWING PARTIES IN MELBOURNE.

Joun Danxs, Esq; warehouse to works, {Moray-
street.)

Messas. Jaues MiLLEr & Co.: warehouse to rope-walk.

R. GouossroucH & Co. ; office to warehouse.

Wwu. Pereason & Co. : office to mill.

J. KitcHen & Sows: office to works, (Sand-
ridge.}

Davip Aiston & Co. ; office to store.

FeLton, Gmimwane & Co; warchouse to
factory.

FiT2ceraLd & PEARINS ; store to brewery.

Wu. Dean & Co. ; warehouse to factory.

Jas. Henty & Co. s
residence of Hon. James Henty, (Rich-
mond.)

counting house {o

H. Bynox Moone, Esq., Melbourne; Exchange to
Law Courts.

Messrs. L. K11z & Son ; shop (o cellars.

WMelbonmne Telephone Exchange Gompany,

LIMITEI.)

THE EXCHANGE,

ALSO,

60 LITTLE COLLINS STREET EAST,

MELBOURNE.

Fig. 3.—The First Telephone Directory Issued in Melbourne. Date: June, 1880.
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Welbonene T elephone Exchange §ompang

LIMITRO,

H. BYRON MOORE, Mansager.

LIST .OF SUBSCRIBERS,

L Renisox Bios, Axe Co, [oat
2 ENHIBITION, §
S dames Hes ey avn Co, f o
LK OO WasnisGros axnp o, |
S Fassing, NaNRIVELL aND Co, | B3
6 W, F Iixex axp Ca, :
7. BLaRE Ao Riceant, 54,
SOWO W Corenr axn Co,
o Consent, Houarri annp Ca, kNS
0 Beatu, Sniess asp Cao,
L W MCroiocs ass Co, .
2 H, Wenrnuas, i
i3, Dn Jases, L v
14, Janrs Senvice axp Co. :
15, K Asprews, . 55,
16, Hesey Frasers, ;.
T Aroio Caxvre Conpany, - o8
I8, Jax M'Ewax ano t'n, 4
19. W. H. Bocke axb t'a, 7 e,
20, M'Leay Bros. axp Rice.
21 NWALLOW AND AREHLL. (1]
W, B Joxes
23 Avniance INserasee Co, 62,
24 NewrLL ase (o,
5. Laverroot asp Lospos asp ¢ G
Grony INsuanes Co, ;
25, Hesay Maxa, [ e
27, LyELL AND Gowad, k
2 WU K Warsen, S 8
29 Commumnctan Uston Inn, v, |
W, Taos, Warken, = S
Bl Commenreiar BaNg, i
B2 BANK oF AUSTRALANA, i Lt
A3 dens Zeveswoon, {
2. New Zratasn Loax ane Mek- . 68
CANTILE AGENEY (o, o
A% Brascor axp Co. ;G
A6 KIreueN aNp Soxs,
S AT, W Nouase Avic Uo, 12
38, F. W, Nexouas, i
a0 W, H, Masters axn Ua, )
40, MAcK axp Fris, et 3
41 REPERINTESUENE S ORPMROT e, . T2
FHoONE Ca) 60 Litthe Callins.
ntreet Fast. kS
42, H. Byeox Mootk (Officel, s
1. H. Byxos Mook, private resi- R
dence, Ascot Vile, e
44 Exenaser e
45 ; . 76
44, .
' ki)
N e
g N,
H,

Fig. 4.—Melbourne’s First 44 Telephone
Subscribers.

enquiries, snaps bitterly, but has it all
over in a moment; while a man in a
passion switches off as if crazy.

What is

The Switch Board?

It looks like a pianoforte disembowel-
led and the marvellous manner in which
its mysteries are utilised by the fair
operators seems a poser to the onlooker.

The switchboard is an intricate appara-

tus arranged in a most ingenious plan,

by which the work of the operators is

facilitated to the utmost possible degree.

It is the famous ‘multiple’ board, manu-

factured by the Great Western Electric
: Company, of the United States, which
has supplied similar apparatus to lead-
ing telephone exchanges in America and
Britain. It embraces as many as seventy
patents of which five are in the States
in the name of Mr. J. C. Warner, con-
structing electrician to the Western
Electric Company, under whose expert
direction the Melbourne apparatus has
been erected and set in good working
order.

%yu Uit ot Eoplas,
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Fig. 5.—Letter from Mr. H. Byron Moore, Manager of the Melbourne Telephone Company Ltd.
to Mr. W. H. Masters, Chairman of the Company, 21st March, 1882,
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The frame is about 60 ft. long by
12 ft. in height, providing for 1,200
wires and adapted for 5,000 subscribers.
Simplicity, speed and economy in work
are the multiple attributes. The appara-
tus is fitted in an upright frame, in the
lower part of which are placed small
metal shutters. These are all numbered,
and each subscriber has one attached to
his wire. Above these are rows of metal
switches resembling holes in the board,
into which the plugs attached to the
switching cords are inserted.

These switch holes are so arranged
that each operator has all the sub-
scribers at command, but only the calls
of one section, 100 subscribers to attend
to. The connections are made by means
of covered wires, which look like thick
cords. These are suspended from the
top, and work up and down by means
of small pulleys. A metal plug is
attached to each end.

Fig. 6.—Switchroom of the Melbourne Telephone Exchange, 1886.

The operation is simply this: When
a subscriber rings it causes the shutter
to fall, and the number inside is
exposed. Immediately, the operator puts
the end of the switching cord into the
corresponding switch. By pressing a
small button on a sort of table in front,
the subscriber’s bell is rung. Then the
number wanted is asked for, and as
soon as it is given the other end of the
cord is inserted in the switch of the
required number. A second button is
pressed to call that subscriber, and his
ring in reply throws down a signal
shutter (one of which is attached to
every switching board); and they are
then free to converse. When finished, a
short ring from the subscriber who
called first again throws the signal
shutter, and the two are disconnected.

Negotiations have been carried on by
the Government of Victoria and the

company during the past two years,
with a view to the
Sale of the Business

to the Government; and a satisfactory
arrangement has at length been arrived
at. The government recently agreed to
pay £40,000 for the entire business and
goodwill of the company, and it was
arranged that the turnover should take
place by September 1. The turnover
included all the Company’s patent rights
(if any), all privileges and special dis-
counts, or whatever other advantages it
may enjoy; all subscriptions after Sep-
tember 1 to be the property of the
Government. The Government also
accepted the offer of the company to
render all possible assistance to make
the Telephone Exchange a success. For
the present time the business of what
is now the Government Telephone
Exchange will be conducted in the com-
pany’s premises, and in much the same
way as hitherto. But the Postmaster-
General will consult his officers as to
what steps should be taken to connect
the large centres of population in the
colony, such as Geelong, Ballaarat,
Sandhurst, and Maryborough, with the
central exchange.

The Victorian Telephone Exchange
was the first telephone exchange started
in the southern hemisphere, and indeed,
was brought into operation before any
similar organisation in Great Britain.
Myr. Draper (the present superintendent)
has occupied that position since the
creation of the exchange. Mr. W. H.
Masters, the chairman of the company,
shares with Mr. Draper the honour of
having  successfully carried out the
enterprise.”

At the time of the Victorian Govern-
ment take-over in September 1887, the
number of subscribers was 887 and the
company had 21 employees. By the
following year the number of sub-
scribers had risen to 1,462.

Fig. 7.—Main Switchroom, First Floor, Central Telephone Exchange, Wills Street, 1908,




Page 358

THE TELECOMMUNICATION JOURNAL OF AUSTRALIA

October, 1962

Before the Wills St. building was
vacated, the growth of the system was
such as to require the distribution of
the equipment over three separate por-
tions of the building. On the first floor
was located the positions to which the
Central subscribers” lines were con-

nected. The second floor was occupied
by the positions dealing with calls going

Fig. 8.—Second Floor, Central Telephone Exchange, Wills Street, 1908.

Fig. 10.—A Recent Photograph of the Wills Street Telephone Exchange.

to, or coming from, exchanges in the
suburbs, whilst the trunk line switch-
boards, to which were connected the
lines to the country exchanges, were
installed in a separate room. Photo-
graphs of this new installation were
taken in 1908 and are reproduced in
Figs. 7 to 9.

By 1910, the development of the ser-

Fig. 11.—Aerial Construction Outside “Yarra’” Exchange.
this building is no longer used os an exchange, it still plays an
important part in the Melbourne telephone story, as it houses the
headquarters of the metropolitan traffic engineering division which is
currently dealing with crossbar development in the Melbourne area.

vice at Wills St. necessitated additional
accommodation which could not be
provided in the existing building and
arrangements were made to provide a
new exchange in Lonsdale St. next to
the Supreme Court buildings, and the
change over to the new and up-to-date
common battery equipment was made
on 26th August, 1911. The original

Fig. 9.—Melboutne Trunk Exchange, Wills Street, 1908.

Although
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Fig. 12—The New Central Exchange Lonsdale Street, on the Occasion of the Reception Given by the Postal Electrical Society, to Welcome
Dr. Alexander Graham Bell, August 17, 1910

exchange building in Wills St. is still
owned by the Commonwealth and is
occupied at present jointly by the Post-
master-General’s Department and the
Commonwealth Lighthouse Service. A
recent photograph is shown in Fig. 10.

The growth in telephone services
which took place in the city around the
turn of the century was matched by
similar developments in the suburbs
and by 1907 the following group of
exchanges formed the metropolitan net-

work:

Exchange Subscribers

Central (Wl]ls St) ety B57503

Ascot .. ... 246

Brlghton 385

Brunswick ... .. ... 233

Canterbury ... .. .. 274

Cheltenham . v oo e ol 83

Footscray ... ... o e v 135

Hawthorn 980

Heidelberg 71

Malvern .. ... o 880

Oakleigh ... ... . o 51

Williamstown ... ... .o - 134

Windsor ... .o e e 1,268 : =T ;
YaTTa oo e o o 297 Fig. 13.—Overseas Trunk Position, Main Trunk Room, Mel-

bourne, April 30, 1930, (Opening Day of Radio Telephone Ser-
e vice between Australic and Britain). The first commercial call
ToOtRl ... . i (5 if e wee 10,540 was connected at 6 p.m. from London to Windsor 6872.
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Fig. 14.—Geelong Automatic Telephone Exchange Installation Staff 1912,
Back Row: Messrs. S. French, W. Jarvine, J. Williams, T. Collins, A. Lee, H. Rile

Second Row: Messrs. S. Lean, F. Hamilton,
Middleton. C. Beissell.

. Gibson, B.

y.
Gibbons, A. Cook (Q'land), G.

Third Row: Messrs. G. Beard, W. Chrisfield, G. Green, W. Rickster (U.S.A.), Roberts (U.5.A.),

Jones, T. Barton.
Front Row: Messrs. N. Green, F. Gowty.

The Yarra exchange (see Fig. 11) was
short-lived, opening in 1907 but doomed
to extinction in 1910 with the opening
of the new C.B. exchange at Windsor.
This installation heralded the advent of
common battery systems which offered
the great advantage of dispensing with
the local batteries on the subscriber’s
premises. Following the opening of
Windsor, new C.B. exchanges were also
opened at Central and Hawthorn in
DI

In 1910, Australia was honoured by
a visit from Alexander Graham Bell,
and a reception to welcome him was
given by the Postal Electrical Society
(now the Telecommunication Society of
Australia) in the new Central Exchange
which was being installed at the time.
A photograph of this historic occasion
is reproduced in Fig. 12.

TRUNK LINE PROGRESS

Early research into the problems of
long distance communication led to the
construction of the first commercial long
distance telephone link between New
York and Philadelphia in August 1885.
Australia quickly seized on the possi-
bilities of this new facility, and the first
official trunk service in the colony
opened in 1888 between Hobart and
New Norfolk in Tasmania. The first
intercapital services were established
from Melbourne to Sydney in 1907, and
from Melbourne to Adelaide in 1914.
This inter-connection of three of Aus-
tralia’s largest cities compared favour-
ably with progress in the United States,
where a service between New York and
?grllsFrancisco was not completed until

In 1926 the first international two-way
radio telephone service was opened
between New York and London, and
the photograph reproduced in Fig. 13
shows the operator handling the Mel-
bourne end of Australia’s first inter-
national call from London to Windsor
on 30th April, 1930.

THE AUTOMATIC ERA

Undoubtedly the most famous of all
undertakers, Almon B. Strowger, pat-
ented his automatic telephone switch
in Kansas City, Missouri, in 1891,
and although some small automatic
exchanges were operating in the U.S.A.
by 1893, the automatic dial was not
introduced until 1896.

In Australia the first automatic
exchange was cut into service at Gee-
long at 11 p.m. on July 6, 1912. This
was also the first automatic exchange
in the Southern Hemisphere and the
second in the British Empire; only the
Epsom exchange in England preceded
it. The new type of exchange, natur-
ally enough, created a great deal of
local interest. The ‘“Geelong Adver-
tiser”, in a lengthy article describing
the technical operation of the exchange,
said: “Nothing could be nearer human;
to see it work and grasp what it does,
makes it look supernatural. It is so
ingenious as to almost beggar complete
description”.

Figs. 14 and 15 show the staff em-
ployed on the installation of the Gee-
long exchange in 1912, and the laying
of the first underground cable to the
exchange.

The Geelong exchange had been in
operation for almost two years before
automatic telephony was extended to
other States. The year 1914 also saw
the opening of Melbourne’s first auto-
matic exchange at Brighton. Other
installations followed and by 1930 auto-
matic exchanges had been established
at Sandringham, Malvern, Collingwood,
Carlton, South Melbourne, Canterbury,
Northcote, Elsternwick and Oakleigh.
By now the network of metropolitan
subscribers had reached a total of
68,000.

Fig. 15.~Laying the First Underground Cable Qutside the Geelong Exchange, 1912.
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During the twenties, attention was
also being given to the problem of
improving the service to subscribers in
small rural areas, particularly where
continuous service was not economical
under manual operation. The Rural
Automatic Exchange was the result, and
the first of these units was installed at
Vermont in 1926. The next year saw
the installation of similar units at
Springvale and Deer Park. These three
exchanges have long since been
absorbed into the Melbourne metropoli-
tan network, but they were the fore-
runners of the hundreds of R.A.X.s
which have been established throughout
Victoria and the other States.

FURTHER DEVELOPMENT
DURING THE THIRTIES

Victoria took part in several other
notable “firsts” during the decade lead-
ing up to the recent war. As mentioned
previously the first overseas radio tele-
phone call was successfully completed
from London to Windsor in 1930. In
1935, Tasmania was connected to Vic-
toria by submarine telephone cable. The
cable was laid from Apollo Bay in Vic-
toria via Naracoopa, King Island, to
Perkins Bay near Stanley, Tasmania.
Over a total distance of 161 nautical
miles, it was the longest submarine tele-
phone cable in existence. It was also
the second carrier type submarine cable
installed in the world.

Another achievement took place in
November, 1937, with the cut-over of
the Melbourne City West exchange
which was the first installation of the
new B.P.O. 2,000 type equipment. This
represented a major development in
automatic switching apparatus, and
remained the Australian Post Office
standard wuntil the adoption of the
S.E.50 switch in 1953, only to be
replaced as the Australian standard five
years later by the Ericsson crossbar
system.

In 1938 two important events were
the installation of Australia’s first type
J12-channel open wire carrier system
to increase the trunk line channels
between Melbourne and Sydney (this
was the fifth 12-channel open wire sys-
tem installed in the world and the first
outside the U.S.A)); and the laying of
a pair of underground trunk cables
from Melbourne to Geelong. These
cables were the longest underground
cables of any sort in the Common-
wealth.

1939 saw the introduction of Aus-
tralia’s first automatic trunk exchange
using Siemens motor uniselectors. At
the time of its installation this Mel-
bourne automatic trunk exchange was
the most up-to-date and largest of its
type anywhere in the world.

CONCLUSION

From the very small beginning of
almost 60 years before, the Melbourne
metropolitan network had grown to
100,000 subscribers by the end of the
thirties. The second 100,000 was
achieved by 1952, and today’s figures
have doubled the total again. Numer-

ous articles have appeared in this
Journal, describing the rapid develop-
ments since 1945, and readers are
referred to the index for the appropriate
references which are too numerous to
detail here. The developments in com-
munications have been matched by
developments in other fields. The com-
parisons shown in Figs. 16 to 18 are
interesting as much from the view point
of general progress as from that of
communications, but Fig. 18 shows that

some of the latest developments are
perhaps not as novel as they now
appear.
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Fig. 16.—Upper—Laying of the first cable by the Department in La Trobe Street near the

Elizabeth Street corner in 1898.

Fourteen years earlier, Melbourne’s first underground cable
was laid in Queen Street by the Melbourne Telephone Co.

Although difficuit to see in the

photograph the method of cable laying was to have the drum carried by o horse-drawn float

which straddled the trench.
Lower—The same corner today.

Modern ““mole plough’” methods still use the same technique.
The cable tram has given way to electricity, and the “Argus”
office has replaced the old grocer's shop on the right.

The skyline is still dominated by the

chimney of the Royal Mint, but unfortunately the products of this establishment are less in

evidence.
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Fig. 17.—Left—A heavily laden pole on the corner of Flinders Lene and Queen Street. Right—The scene from the same viewpoint today.
The glass fronted building on the right is the Batman Exchange.

Fig. 18.—Left—Aecriol telephone and telegraph lines in Post Office Place 40 years ago. Compare the “bridge’” used for terminating the
telegraph lines with that now being constructed over the same spot by the Myer Emporium (Right).
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WORLD AUTOMATIC TELEPHONE NETWORK

INTRODUCTION

Remoteness has ceased to be the
factor it was in influencing international
affairs. When Australia was first settled
174 years ago, it took over 3,000 hours
to travel from Great Britain. Today it
can be done in approximately 30 hours
and new airliners are being designed to
do it in the order of 10 hours. Colonial-
ism is rapidly becoming a thing of the
past and continental countries and
regional neighbours are drawing closer
together. The European Common
Market and the Malaysian movement
are expressions of this. A recent meet-
ing of the International Telecommuni-
cation Union (Plan Sub-Committee for
Africa) held at Dakar in West Africa
demonstrated the continental thinking
of the nations of Africa as they face
up to the need for international com-
munications within Africa, in the past
substantially provided only via Euro-
pean centres. In our part of the world
too, Australia is drawing closer to its
neighbours in South-East Asia, Asia
generally, and in the Pacific.

Developments in telecommunications,
whilst heightening the feeling of a
shrinking world, also help to provide
the means of coping with it. Technical
advances in recent times have led to the
emergence of a concept of vast signifi-
cance, namely, the possibility of semi-
automatic and automatic telecommuni-
cations on a global basis in accordance
with an integrated world plan.
~ This concept has emerged from the

successful laying and operation of the
first long distance submerged repeater
submarine telephone cable across the
Atlantic in 1956—this is the TAT 1
cable. In the ensuing six years sub-
merged repeater telephone cables have
been laid in quick succession so that
today there would be close to 20,000
miles in use, with firm proposals or
work in hand to more than double this
quantity. As would be expected, the
main activity has been in the Atlantic
Ocean and the North Sea, where at
least seven cables are in service and a
number in course of installation. Three
cables are in service in the Pacific—
U.S.A.-Hawaii, Australia-New Zealand
(COMPAC) and U.S.A.-Alaska, and the
following installations are in hand or in
the late planning stage—New Zealand-
Canada (COMPAC), Australia-South-
East Asia (SEACOM) and U.S.A.-
Hawaii-Japan-Philippines.

Before the successful introduction of
the submerged repeater submarine tele-
phone cable, long distance intercon-
tinental communications were provided
by means of radio; ring down double
operator working was the normal pro-
cedure, and this allowed a country to
develop its own individual telecommuni-
cations standards if desired. Semi-auto-
matic or fully automatic working was

* See page 433.

impracticable because of the inherent
instability of the radio circuits. With
the advent of the new cable systems,
compatibility for automatic inter-work-
ing between all national networks on
an economical basis became the goal of
the future.

Following the pioneering break
through achieved by submarine cables—
the oldest general form of long distance
telecommunicaticns—rapid advances in
space vehicle design and space telecom-
munication techniques, culminating in
the spectacularly successful 1962 Telstar
experiment, have now shown that artifi-
cial earth satellites are also capable of
linking continents and nations and cities
with large numbers of high quality com-
munication channels. The feasibility of
world-wide automatic telephony is thus
reaffirmed and intercontinental television
relaying has become a new achievement.

It will be understood that from these
developments the need arose for a plan
setting out numbering, switching, signal-
ling and transmission requirements for
a world-wide automatic telecommunica-
tion network and also for a plan show-
ing foreseen growth of international
traffic and ways and means of best
handling and routing this traffic. The
International Telecommunication Union
(LT.U.) is the world forum for inter-
national discussions on such matters
although international links are cur-
rently provided and operated by national
and international bodies, either Govern-
ment or privately owned. This article
briefly describes the present organisation
of the I.T.U. and summarises some of
its activities in the development of the
foregoing plans which, by resolution of
the United Nations General Assembly,
must now intimately be associated with
the development and application of
space communication systems.

THE INTERNATIONAL
TELECOMMUNICATION UNION

Purpose

Consistent with its Convention, the
International Telecommunication Union
maintains and extends international
co-operation for the improvement and
rational use of telecommunications of
all kinds. It also has a responsibility
to promote the development of tech-
nical facilities with a view to increasing
their usefulness and availability to the
public, and to harmonise the actions of
nations to this end. The responsibilities
include the orderly utilisation of the
radio frequency spectrum and the deve-
lopment of internationally accepted
technical and operating standards asso-
ciated with all means of telecommuni-
cations, both in relation to telecom-
munication system performance and
national and international network per-
formance. They include also assistance
to new or developing countries in adapt-
ing their national telecommunication
systems to those standards, and integrat-

E. SAWKINS, B.Sc., AM.I1.E. Aust.*

ing them into the world-wide telecom-
munication network.

The Union had its origin with the
founding in 1865 of the International
Telegraph Union, which was expanded
to include the new telephone service in
1885. The International Radio Tele-
graph Union was subsequently formed
and the two Unions agreed to merge at
conferences held concurrently in Madrid
in 1932. Thus the International Tele-
communication Union came into being.
Generally speaking, all member coun-
tries of the United Nations are mem-
bers of the Union. The Commonwealth
of Australia has been a member since
the earliest days of Federation (since
1903), and before this all the colonies
held separate membership, South Aus-
tralia joining first in 1878.

Organisation

Fig. 1 shows the organisation of the
Union, of which the Plenipotentiary
Conference is the supreme organ. It
meets at intervals of about five years
and its main task is to revise the Inter-
national Telecommunication Conven-
tion if it considers this necessary, and
to fix the Union budget for the interval
between Plenipotentiary Conferences.
The next meeting of the Plenipotentiary
Conference is scheduled to take place
in 1965—the year of the centenary of
the Union.

In the intervals between meetings of
the Plenipotentiary Conferences, the
governing body is the Administrative
Council, comprising 25 members of the
Union. Australia is currently one of
the Members of the Council as a repre-
sentative of the Asiatic and Australasian
Region (Region E). The other repre-
sentatives from this Region are China,
India, Iran, Japan and the Philippines.
The Council meets annually and in
addition to ensuring efficient co-ordina-
tion of the work of the Union, it is
empowered to make policy decisions
within the framework of the Conven-
tion and in conformity with the direc-
tives of the preceding Plenipotentiary
Conference.

Members of the Union also meet at
Administrative Radio Conferences which
revise the Radio Regulations, taking
into account the recommendations of
the International Radio Consultative
Committee (C.C.I.LR.)) and the recom-
mendations of the International Fre-
quency Registration Board (I.LF.R.B.),
and also at Administrative Telegraph
and Telephone Conferences which revise
the IT.U. Telegraph Regulations and
the Telephone Regulations, taking into
account the recommendations of the
International Telegraph and Telephone
Consultative Committee (C.C.1.T.T.).

The Four Permanent Organs

The permanent organs of the Union
consist of the General Secretariat, the
International Frequency Registration
Board (I.F.R.B.), the International Radio
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Consultative Committee (C.C.ILR.) and

the  International  Telegraph  and
Telephone Consultative ~ Committee
(EELT )

The General Secretariat: Apart from
its responsibilities in the administrative
area, under the direction of the Admini-
strative Council, the General Secretariat
administers the Union’s technical
co-operation programimes.
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Fig. 1.—Organisation of L.T.U.

The International Frequency Regis-
tration Board: The I.F.R.B. consists of
11 independent radio experts, all
nationals of different countries, elected
by the preceding Administrative Radio
Conference and working at the Union’s
Headquarters in Geneva. The Board is
assisted by a specialised secretariat. It
is responsible, among other matters, for
the registration of frequencies, the study
of the usage of the radio spectrum with
the view to making recommendations
for its more effective use, and the tech-
nical planning of radio conferences.

The Consultative Committees: The
two C.CI’s are separate bodies. All
Members of the Union can participate
in their work and also certain manufac-
turers and private agencies operating
telecommunication services. Each C.C.I.
holds a Plenary Assembly at approxi-
mately three-yearly intervals. Usually a
number of Study Groups meet first and
draw up recommendations and new
questions for study, which are submitted
to the Plenary Assembly. Recommenda-
tions adopted by the C.C.I. Plenary
Assemblies have an important influence
with telecommunication scientists and
engineers, administrations and operating
agencies, manufacturers and designers
of systems and equipment throughout
the world.

All the Study Groups of the two

C.C.I'’s consist of experts from Member
countries of the Union so that their
work and achievements are the results
of the most advanced technical know-
ledge and experience in all fields of tele-
communication. The work of the Study
Groups continues between Plenary
Assemblies by means of correspondence
and through meetings, as necessary.
Most Study Groups have established a
number of Working Parties to investi-
gate specially important questions and
recommend solutions.

The C.CLT.T. studies technical and
operational questions relating to tele-
graphy and telephony, and has 19 Study

Groups.
The C.C.ILR. studies technical and
operational questions relating specifi-

cally to radio communications, and pro-
vision is made within its 14 Study
Groups for the study of questions of
importance to the World Telephone
Network, such as Propagation, Radio
Relay Systems and Space Telecommuni-
cations.

There are two joint CC.LT.T./C.C.LR.
Study Groups, one dealing with noise
and the other with television transmis-
sion.

The Plan Committee

Originally, this was a “C.CILT.T.
Committee for the General Develop-
ment Plan of the International Net-

Networks (PLAN Committee) is now a
joint C.CLT.T./C.CIR. Committee; it
has associated with it three (also joint)
regional sub-committees for Africa,
Asia and Latin America. Europe is
covered by the central Plan Committee.
The Plenary Assembly of each C.CIL.
determines representation, with the
C.CIT.T. Plenary designating the
Chairmen of the Committee and Sub-
Committees, whilst the C.C.I.R. Plenary
designates the Vice-Chairmen.

The Committee is responsible, either
directly or through its regional sub-
committees for:

(i) establishing a General Plan for
development of the international net-
work to help Administrations and
recognised private operating agen-
cies, when they conclude mutual
agreements, to organise and improve
the international services between
their respective countries; and

(i) examining the technical, operating
and tariff questions raised either
directly or indirectly in the various
regions of the world by the applica-
tion of the different stages of the
Plan, to make an inventory of ques-
tions of interest to new or develop-
ing countries, and to set such ques-
tions for study by the competent
C.CI. or in co-operation with the
two C.C.lL’s.
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Close co-operation must exist between
the two C.CI’s on the one hand and
the Plan Committee and its regional
sub-committees on the other hand. It
might be said that the Plan Committee
synthesises the specialised work of the
two C.C.l’s to assist member nations
in their integrated planning. It will be
noted from Fig. 1 that at the present
moment there is no permanent secre-
tariat associated with the Plan Com-
mittee and sub-committees.

Relation of the LT.U. to the
United Nations Organisation
On 15th November, 1947, the General
Assembly of the United Nations
acknowledged the L.T.U. as the special-
ised agency in the field of telecommuni-
cations. The Union operates with other
specialised agencies, particularly with
the International Civil Aviation Organ-
isation (I.C.A.Q.), the United Nations
Educational, Scientific and Cultural
Organisation (UNESCO), the World
Meteorological Organisation (W.M.O.),
and the International Maritime Con-
sultative Organisation (I.M.C.O.).

WORLD-WIDE TELECOMMUNICA-
TION SYSTEM PLANNING

World-wide Automatic Network

The 1959 Plenipotentiary Conference,
recognising that many inhabited areas
of the world do not enjoy the
advantages of international telephony,
instructed the Consultative Committees
by Resolution No. 35, to continue joint
studies with a view to recommending
suitable means, having regard to tech-
nical and economic considerations, for
linking to the world telephone network
regions not yet connected thereto. In
1960, the C.C.I.T.T. recognised the need
for a plan for world-wide automatic
operation to facilitate effective and effi-
cient application of new advances in
communication technology. At the
Plenary meeting in New Delhi that
year, a special Study Group known as
Special Committee B was set up to
co-ordinate and oversight the prepara-
tion of recommendations which would
lead to a plan for world-wide automatic
telephony. Special Committee B was to
use the resources of the existing Study
Groups.

As mentioned earlier, these Study
Groups comprise experts drawn from
the Member Administrations, operating
agencies and industrial organisations,
and each is chaired by an Administra-
tion expert in the particular field of
study concerned. The Study Groups of
the C.C.I.T.T. cover all aspects of tele-
phone planning, operation, standards,
tariffs, and maintenance, and the
majority of these Study Groups are
involved to a greater or lesser degree
in the planning for world-wide auto-
matic telephony. These specialised
Study Groups, together with Special
Committee B, were requested at New
Delhi to make as much progress as was
practicable towards the formulation of
a world-wide plan by the time the Third
C.CIT.T. Plenary Assembly meets in
March 1964 in Moscow. This will be
a difficult time schedule to keep as a

number of Study Group meetings are
required and documentation involving
questions, replies and distribution, takes
about six months for each meeting.

It will be appreciated that the work
on the world plan generally parallels
on a global level the work that has
been done in Australia in developing
our national automatic network plan
and which led to the adoption of parti-
cular switching and signalling standards
in 1958/1959. Because of this and our
understandable interest in securing rea-
sonable compatibility between national
and international standards, Australia
has closely followed developments in
this work.

All the C.CIT.T. Study Groups have
a normal programme of work arising
from the technical or operational sub-
jects assigned to them but, in regard to
the development of a plan for a global
network, the Study Groups with the
major responsibilities are as follow:

Study Group II (Telephone Operation
and Tariffs) — Chairman, Mr. Terras,
France. This Study Group is reviewing
the operating procedures and suggesting
modifications where necessary to allow
for the introduction of semi-automatic
working.

Study Group IV (Maintenance)—
Chairman, Mr. Valloton, Switzerland.
This Study Group is examining main-
tenance implications, both technical and
operational.

Study Group XI (Signalling and
Switching — Chairman, Mr. W. J. E.
Tobin, U.K. This Study Group is pre-
paring the technical specification of the
signalling equipment and the boundary
conditions required for the switching
systems used on intercontinental cir-
cuits. In addition to the study of these
intercontinental problems, Study Group
XI has a function in the field of tech-
nical assistance. Following the Pleni-
potentiary Conference in 1959, at which
the C.C.LLT.T. was given a responsibility
for providing technical assistance of a
documentary nature to new and deve-
loping countries, the New Delhi Plenary
Assembly formed the Working Party on
national automatic networks. This
Working Party, which is dependent on
Study Group XI, and is chaired by Mr.
E. R. Banks, Supervising Engineer,
Planning, of the Australian Post Office,
has the task of preparing guiding prin-
ciples on the planning and development
of national automatic telephone net-
works and the selection of appropriate
switching equipment.

Study Group XIII (Automatic Tele-
phone Operation)—Chairman, Mr. M.
Lambiotte, Belgium. This Study Group
is working on the specification of the
operating and signalling facilities
required, the numbering plan, the rout-
ing plan, traffic engineering questions
such as grade of service, and overall
system service observation and main-
tenance standards.

Study Group XVI (Transmission)—
Chairman, Mr. R. H. Franklin, UK.
This Study Group is developing the
transmission plan.

Progress So Far

World-wide Numbering Plan: Study
Group XIII (Semi-Automatic and Auto-
matic Telephone Networks) has pre-
pared a draft numbering plan, following
discussions in Geneva in 1961 and
Montreal in June of this year, which
will now be circulated to Administra-
tions for comment. In evolving this
draft plan, the Study Group has made
use of the main principles suggested in
the numbering scheme contributed by
Australia in 1960.

The general structure of the world-
wide telephone numbering system as
proposed is:

World -+ Continental or - National Number

Access Country

Code* Code
1 digit +- max, of 10 digits
2 digits + max. of 9 digits
3 digits -+ max. of 8 digits

* (This will not be standardised, being regarded
as individual to each national system).

Normal world number length will be a maxi-
mum of 11 digits (12 will be permitted in
some cases, notably European countries already
using national numbers exceeding 9 digits and
where a continental or country code of 3
digits is required).

Typical world numbers would be:

US.A—

World + 1 =+ 202 + 788 9527

Access Contin- Wash- Subscriber’s
Code ental ington number in the
Code Code Washington
area

United Kingdom—
World + 44 + 61 |- 349 5445
Access Country Manchester Manchester
Code Code area Directory
code number

Australia—

World + 61 + 2 + 259 6363
Access Country Sydney 'Sydney
Code Code area Directory
code number

Each telephone subscriber would thus
have an individual world telephone
number. For example, in the final
scheme, people in any other part of the
world would dial the number shown
above to| get subscriber 259 6363 in the
Sydney network.

World ' Switching Plan: Study Group
XIII (Semi-Automatic and Automatic
Telephone Networks) has also formu-
lated a draft switching plan and at the
recent Montreal meeting tentatively
applied the plan to the world system to
the extent which time and data available
permitted. The main features of the
proposed switching plan and details of
the tentative application of it in Asia
and Australasia as proposed by Study
Group XIII are shown in Figs. 2 and 3.

The proposed switching plan uses
principles currently accepted in national
automatic switching practice. Three
orders of switching centre— CT1, CT2
and CT3 (Centre de Transit), and auto-
matic alternate routing are proposed.
CT1 is the highest order centre—each
CT1 would be directly connected to all
other CT1l’s and would be the parent
switching centre for a region of the
world. It would switch final routes
from CT2 and CT3 exchanges in that
area. Similarly, the next order of centre,
the CT2, would be a parent exchange
switching the final routes of CT3
exchanges.

International exchanges would, there-
fore, be classified and interconnected by
a network of final routes accordingly.
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Fig. 2.—Typical Routing Pattern for World-wide Automatic Operation.

Superimposed on this final route system

would be the network of early-choice

(or transverse) routes shown by broken

lines in Fig. 2. Early-choice routes

would be provided between any two
countries where warranted by traffic
interest and economics. In traffic peaks
their circuits would have a high traffic
loading and excess traffic would be taken
as overflow on the final route system.

Eight major telephone regions were
selected by Study Group XIII for
switching purposes. It was envisaged
that each of these would have a CTt1
and the following cities were tentatively
selected:

Europe—London.

Far East—Tokyo.

Australasia—Sydney.

Africa — Not considered necessary to
select the centre at this time.

Central and South Africa—Not consid-
ered necessary to select the centre at
this time.

U.S.S.R.—As no Russian delegates were
present it was not possible to make
a decision.

India and West Asia—As no delegates
representing the area were present it
was not possible to make a selection.

North America—Agreement could not
be reached at Montreal on whether
there should be one CT1 or two for
this region. The majority of dele-
gates favoured one located at New
York, but Canada also pressed the
claims of Montreal.

Transmission Plan: Study Group XVI
is reviewing the international transmis-
sion plan developed previously to meet
the requirements for European working,
and is preparing recommendations for
intercontinental transmission standards.
The greatly increased distances, the
noise problem, the propagation time
and the need for echo suppressors on
intercontinental circuits are examples of
the new problems being tackled.

Signalling Specification: Study Group
XI has the responsibility to specify a
signalling system, and to prescribe
boundary performance standards for
international exchanges. So far a study
of the basic signalling problems has

resulted in agreement that the line and
information signals should be separate,
that the line signalling should be link
by link using a compelled sequence code
of signals, and that the inter-register
signalling system should use a multi-
frequency code, each signal using two
frequencies out of a possible six, thus
providing 15 signals.

However, two important problems
still require resolution:
(i) To what extent can the present

“interim” signalling system in use
on the TAT 1 cable and proposed
for COMPAC and CANTAT, be
adapted to meet the full facility

requirements for intercontinental
automatic working.
(ii) Should the standard specification

require end to end or link by link

inter-register signalling.

These questions are to be studied by
a Working Party of Study Group XI in
December 1962 and April 1963 and it

TOKYO

is expected that decisions will be
reached at the Melbourne meeting of
the Study Group in October 1963.

C.C.LT.T. Melbourne Meeting

It is necessary, prior to the Moscow
Plenary in 1964, for the Study Groups
to prepare and co-ordinate the results
of their studies for the 1960/1964 period.
At the invitation of Australia, Special
Committee B and Study Groups XI and
XII are to meet in Melbourne in Octo-
ber 1963 for this purpose and it will be
the first time that a meeting of an I.T.U.
Committee has convened in Australia.
The meeting will last three weeks and
it is expected that some 80 overseas
delegates will attend from a total of 30
Administrations, agencies and industrial
organisations.

WORLD-WIDE TELEX OPERATIONS

Parallel with the work proceeding on
world-wide automatic telephony, pro-
gress is also being made with the pre-
paration of plans for automatic telex
operation, and passing reference is made
here. A joint Working Party of
C.CIT.T. Study Groups I (Telegraph
Operating and Tariffs) and X (Telegraph
Switching) has made recommendations
on the form of the future system and
the method of its development. The
world-wide planning for telex is com-
plicated by the present fairly high
degree of development of international
telegraph operation. The joint Working
Party recommended that present direct
inter-country operation continue and a
separate world-wide transit scheme be
developed using latest concepts.

SPACE COMMUNICATION
SYSTEMS AND THE GLOBAL
AUTOMATIC TELEPHONE
NETWORK

Some survey of possible space com-
munication systems now seems desirable
before proceeding further to discuss
their likely influence on world network
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planning. As an introduction to this
section, the activity of the LT.U. in the
space telecommunication field is first
described briefly and special mention is
made of the important United Nations
Resolution referred to earlier.

The LT.U. and Space Communications

Telecommunications is involved, and
is essential, in practically all uses of
outer space. It is of great importance
in the operation of all types of space
vehicles and in the exploration and
study of celestial bodies. At the same
time, space vehicles and systems will
provide new telecommunication facili-
ties for purely terrestrial requirements,
new meteorological data to be used in
improved weather forecasting and new
navigational aid facilities for use by
ships and aircraft.

The IT.U. early recognised its
responsibilities in this new field and its
formal activities began shortly after the
launchings of the first artificial satellites.
In 1958, Study Groups of the C.C.I.R.
formulated questions involving the pro-
tection of frequencies for the operation
of artificial satellites. The Plenary
Assembly of the C.CIR. meeting at
Los Angeles in April 1959 established
a new Study Group (Study Group IV)
for space telecommunication problems
with and between space vehicles. It
also recommended the convening of an
Extraordinary  Administrative Radio
Conference to allocate frequency bands
fer space radio-communication pur-
poses, and the Administrative Council
has now arranged for this to be held
in October 1963. C.CIT.T. Study
Groups are dealing with time delay and
echo effects associated with very long
transmission circuits and data transmis-
sion and these are of particular appli-
cation in the study of communication
via satellites.

The I.F.R.B. has special responsibili-
ties in the technical preparation of the
Extraordinary  Administrative  Radio
Conference 1n 1963. It has requested
the Administrations of the ILT.U. to
furnish information on the frequencies
used and the technical progress achieved
in the use of telecommunications for
space research purposes. Also, since the
technical problem of frequency-sharing
between new space telecommunication
activities and the very great number of
existing earth services (for example,
microwave radio systems) is one which
the Conference will have to consider
most carefully, the Board has requested
full particulars of the use which each
Administration is making or expects to
make of frequencies for all services in
the band between 1 Gc/s and 10 Gec/s.

The work of the I.T.U. in space com-
munications has been given added
impetus and new status by a Resolu-
tion of the United Nations General
Assembly—No. 1721 (XVI)—of Decem-
ber 1961, which, inter alia, included the
following:

“The General Assembly

Believing that communication by
means of satellites should be avail-
able to the nations of the world as
soon as practicable on a global and
non-discriminatory basis,

Convinced of the need to prepare
the way for the establishment of effec-
tive operational satellite communica-
tion,

1. Notes with satisfaction that the Inter-
national  Telecommunication Union
plans to call a special conference in
1963 10 make allocations of radio
frequency bands for outer space
activities;

2. Recommends that the International-

Telecommunication Union consider
at this conference those aspects of
space communication in which inter-
national co-operation will be required;

3. Notes the potential importance of
communication satellites for use by
the United Nations and its principal
organs and specialized agencies for
both operational and informational
requirements;

4. Invites the Expanded Programme of
Technical Assistance and the United
Nations Special Fund in consultation
with the International Telecommuni-
cation Union to give sympathetic con-
sideration to requests from Member
States for technical and other assist-
ance for the survey of their communi-
cation needs and for the development
of their domestic communication faci-
lities so that they may make effective
use of space communication;

. Requests the International Telecom-
munication  Union  consulting  as
appropriate with Member States, the
United Nations Educational, Scienti-
fic and Cultural Organisation, and
other specialized agencies and govern-
mental and non-governmental organ-
isations, such as the Committee on
Space Research of the International
Council of Scientific Unions, to sub-
mit a report on the implementation
of these proposals to the Economic
and Social Council at its thirty-fourth
session and to the General Assembly
at its seventeenth session;

6. Requests the Committee on the Peace-
ful Uses of Outer Space, as it deems
appropriate, to review this report and
submit its comments and recom-
mendations to the Economic and
Social Council and the General
Assembly.”

This Resolution was considered at the
Administrative Council meeting of the
Union early this year and Australia
chaired the Drafting Committee which
prepared the first report to the United
Nations General Assembly and to the
Economic and Social Council. This sets
out the reaction of the Union to the
Resolution, the work already being car-
ried out within the Union in the field
of space communications, and explains
how the Union feels it can best satisfy
the requirements of the Resolution.

The Resolution was concerned essen-
tially with peaceful uses of outer space
and in this context no mention is made
of submerged repeater cables or the
part they might play in achieving the
United Nations’ objectives in telecom-
munications. A careful study of the
part of the Resolution quoted will reveal
its far-reaching implications (as an
expression of United Nations feeling)
on any possible plans for a global auto-

w

matic network. Not the least of the
implications is the urgency which it con-
veys in the formulation of national tele-
communication requirements and the
development of national networks which
will fit into a world plan. As a result,
the work of Mr. Banks’ Working Party
on National Automatic  Networks
assumes increased urgency.

The Resolution carries the inference
that the United Nations is specially
interested in nations which are under-
developed telephonically and for whom
a space system requiring relatively
inexpensive ground stations and capable
of working economically with a small
group of channels only, would seem to
be required. The emphasis given to the
development of national networks and
new international links could, in the
future, cause increases in world traffic
which otherwise might not be foreseen
and could produce a degree of decen-
tralisation in international switching not
necessarily justified by economic con-
siderations.

The Resolution places new weight on
the responsibilities of the Plan Com-
mittee and the regional sub-committees
as these would appear to be the appro-
priate bodies to study the use of space
systems in a world switching plan.

Australia has played a part in the
work of the Plan Asian Sub-Committee
and has had delegations at the Tokyo
meeting in May 1959 and the New
Delhi meeting in November/December
1960. At the present time, basic data
is being assembled showing existing and
predicted (1968) telephone and telex
traffic and existing and proposed main
telecommunication systems which could
be used for international traffic in Aus-
tralia and to connect Australia to other
countries, in preparation for the next
meeting of the Plan Asian Sub-Com-
mittee scheduled to take place in New
Delhi in February 1963. Australia con-
tributes financially to the technical
co-operation programmes of the United
Nations and makes experts (including
telecommunication  experts) available
when possible to work in Member coun-
tries.

In the light of the United Nations
Resolution No. 1721 (XVI), it is of
special interest to note the passage on
31st August, 1962, of the “Communica-
tions Satellite Act of 1962” by the
United States Congress. The stated
aims of this Act, as quoted from the
preamble to the Act, are:

“la)It is the policy of the US.A. to
establish in conjunction and in
co-operation with other countries,
as expeditiously as practicable a
commercial communications satel-
lite system, as part of an improved
global communications  network,
which will be responsive to public
needs and national objectives, which
will serve the communication needs
of the United States and other coun-
tries, and which will contribute to
world peace and understanding.

(b) The new and expanded telecom-
munication services are to be made
available as promptly as possible
and are to be extended to provide
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Fig. 4.—Random Polar Orbits.

global coverage at the earliest prac-
ticable date. In effectuating this
programme, care and attention will
be directed toward providing such
services to economically less deve-
loped countries and areas as well
as those more highly developed,
toward efficient and economical use
of the electro-magnetic spectrum
and toward the reflection of the
benefits of this new technology in
both quality of services and charges
for such services.”

The United States participation in
the global satellite system is to be in
the form of a private corporation, sub-
ject to appropriate governmental regu-
lation. It is intended that all author-
ized users shall have non-discriminatory
access to the system.

Subsequent to the United Nations
Resolution No. 1721 (XVI) the C.CILR.
Study Group on Space Systems (Study
Group IV) met in Washington in March
1962 and a number of important recom-
mendations were drafted on technical
questions concerning space telecom-
munications.

The principal subjects examined by
the Study Group were:

(a) Telecommunication systems between
fixed (and mobile) earth stations
using carth satellites as relays. Direct
broadcasting from earth satellites.

(b) Technical characteristics of earth-
space and space-space telecommuni-
cation systems.

(c) Satellite systems for navigation and
meteorology.

(d) Radio-astronomy.

(e) Propagation and noise.

Types of Space Communication Systems
Three types of system currently under

consideration are demonstrated in Figs.

4, 5 and 6. Fig. 7 shows the application

of one within the framework of the

draft switching plan.

Fig. 4 shows a system using satellites
in random polar orbits as envisaged by
the A. T. & T. Company of America,
of which the current Telstar satellite is
the first experimental trial of a com-
ponent of such a system. Consideration
of the heavily loaded route across the
North Atlantic between points of fairly
high latitude, and a realisation of the
difficulties of station-keeping in polar

orbits, apparently influenced the A. T.
& T. Company in 1960 to conceive this
plan using 50 satellites in random polar
orbits. The advantages and disadvan-
tages of such a system are briefly as
follow:

Advantages—

(a) It provides coverage to all points
on the surface of the globe.

(b) Available accuracy of rocket guid-
ance techniques is adequate for
injecting the satellites of the sys-
tem into orbit.

Disadvantages—

(a) The service from any one point
would not be continuous. The
duration and time of occurrence
of transmission breaks would,
however, be predictable. In order
to obtain a nearly continuous ser-
vice (99.9%) a large number of
satellites (50) would be required.

(b) Ground station aerials would be
required to have high accuracy,
all-direction, tracking capabilities.

Fig. 5§ shows a satellite system with

three satellites spaced at 120° intervals
in an equatorial orbit. The orbit height
is approximately 22,300 miles at which
height the orbital period is 24 hours,
that is each satellite would appear to
remain above one spot on the earth—
hence the term stationary or synchron-
ous orbit. Advantages and disadvan-
tages are summarised briefly as follow:

Advantages—

(a) Only three satellites would be
required to cover the populated
areas of the world. (There would
be no coverage over small areas
near the Poles.)

(b) Ground station aerial tracking
requirements would be very simple
—it would only be necessary to
make small directional adjust-
ments to compensate for move-
ments of the satellites from their
correct stations. :

Disadvantages—

(a) A single hop transmission would
result in a one-way transmission
delay of at least 250 milliseconds.
Two-hop transmission would be
required for many world-wide con-
nections and for these the result-
ant one-way transmission delay of

Fig. 5.—Synchronous Orbits.

0.5 seconds may well be unaccept-
able for telephony.

(b) Currently available rocket capaci-
ties impose a stringent limit on
the weight of a satellite that could
be launched into synchronous
orbit.

(c) Because of orbit perturbations
arising from the gravitational
attraction of the sun and the
moon, station-keeping and atti-
tude control may be complicated
at synchronous altitudes.

The main application of this system
appears to be for television and other
forms of unidirectional transmission. In
this regard, it is of interest that Japan
is investigating the possibilities of using
this system for relaying the 1964 Olym-
pic Games from Tokyo. The proposal
involves the use of Japanese developed
satellites to be launched by the United
States National Aeronautics and Space
Administration.

Fig. 6 is an artist’s representation of
a system using 12 station-kceping satel-
lites in equatorial orbit at medium alti-
tude; it is currently favoured by British
Commonwealth experts. The advantages
and disadvantages of this system are
briefly as follow:

Advantages—

(a) Because of the uniformity of the
gravitational field in the equatorial
plane at medium heights, station-
keeping would be simplified and
passive attitude control would be
possible.

(b) An appropriate choice of orbit
height could fix effective orbital
time as a sub-multiple of 24
hours, thus resulting in a regular
appearance of satellites. This
would simplify satellite switching.

(c) All satellites in the system would
follow nearly the same apparent
track as viewed from each ground
station so that simplified ground
station aerial tracking would be
possible.

(d) Two-hop transmissions would be
possible without exceeding permis-
sible limits of transmission delay
for telephony,

Disadvantages—

(a) Does not give continuous coverage
to high latitude areas. This can-
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Fig. 6.—Equatorial Orbit System.

not be overcome completely by
increasing orbit height because
heights greater than about 10,000
miles give excessive transmission
delay for telephony, where two-
hop satellite transmission is
involved. Two-hop transmission
is required for some links in any
world-wide system.

Fig. 7 shows a satellite system of this
type combined with landline systems to
interconnect CTI’s in a world-wide
switching plan of the type described
earlier. The satellite scheme shown
uses 12 satellites in station keeping
circular orbits at a height of approxi-

mately 8,600 miles. The apparent orbi-
tal time as seen by a ground observer
is 12 hours so that the same satellite
will appear regularly over the same
place on the ground twice per day, and
switching from one satellite to the next
by each ground station will be required
regularly once per hour.

The scheme would provide for Syd-
ney, Tokyo, London, Moscow, New
York and Montreal, all to communicate
directly with each other over a one- or
two-hop transmission path via satellite.
In this scheme, one-way transmission
delays up to about 250 milliseconds
would occur. By comparison there

would be a total one-way transmission
delay of approximately 180 milliseconds
on a call from London to Singapore via
the Atlantic, Pacific and SEACOM
cables, the trans-Canada microwave sys-
tem and the Sydney-Cairns microwave
and coaxial cable link as planned. In
the scheme illustrated, intermediate
ground stations have been introduced
at Karachi, Honolulu and San Fran-
cisco. These points would then achieve
a rating of CT2 in a world-wide switch-
ing network. Once established, such a
scheme is flexible, for example, main
centres in Africa could easily be served
if it were desired to do so.

The scheme as outlined does not
attempt to make full use of the satellite
system and by sharing the bandwidth
available, each satellite could work
with, say 10 ground stations simultan-
eously, and direct connections between
many centres could be arranged in addi-
tion to the CT1-CT1 links.

Impact of Space Communication Sys-
tems on Global Automatic Network Plan

Any network plan needs to be based
on a knowledge of the actual capabilities
of available communication systems—
both transmission and switching—with
economic implications being kept closely
in mind. Conversely, the capability of
known systems is one of the para-
meters controlling the network plan.

Nevertheless, as plans tend to be-
come out-of-date as soon as they are
prepared, they must be sufficiently flex-
ible to achieve two things:

(a) be capable of embracing any new
technological development that can
be judged to be in the offing or pos-
sible in the future.
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(b) be capable of coping effectively and
without redundancy with continually
increasing traffic or a changing pat-
tern of traffic.

To date, the development of the plans
for a global automatic network has
necessarily been based on currently
accepted principles and on the avail-
ability of the new long distance tele-
phone cables. However, space communi-
cation system engineering is probably
approaching the stage where it may be
possible to make some interim assess-
ment of facilities possible, of reliability,
and of cost structure.

As yet it is difficult to foresee the
relative place of submerged repeater
cable systems and space systems in
the global network although it is fairly
obvious that there should be plenty
of room for both. The cables are,
relatively speaking, a known factor
but capable of being developed to
carry greatly increased bandwidth and
capable no doubt also of lower cost of
production, as this is the trend of new
developments. The space system is still,
relatively speaking, an unknown factor,
but with immense possibilities. It is
possible that basic national considera-
tions and political considerations will
obscure the true relativities in perform-
ance and cost for some years to come.

Submerged repeater telephone cables
are conventional in their application, be-
ing essentially usable only along a de-
fined path, but a space communication
system will offer a universal relay facil-
ity capable of providing simultaneously
a number of separate bi-directional links.
The universality of the system can be
further extended through sharing of the
total bandwidth available. A transmis-
sion system with a new dimension will
thus be introduced to network planners
and when practicable this will require
some re-examination of the currently
accepted routing concepts for most eco-
nomical handling of network traffic.

Some significant conclusions that can
already be drawn as to the effect of
space telecommunications on a world
switching plan are as follow:

(i) The provision of large blocks of
satellite channels, available on a point-
to-point basis between ground stations,
will greatly increase the extent of
“direct” routing in the world switching
plan.

(if) There will be a corresponding re-
duction in the extent of overflow and
transit routed traffic which will reduce
the significance of international CT
switching centres.

(iii) A co-ordinated world network
will always be necessary—

(a) to switch traffic carried on sub-
merged repeater cables and other
international systems and integrate
this as necessary with traffic carried
on space systems;

(b) to switch traffic for centres without
ground stations;

(c) to amalgamate small amounts of
traffic into sufficiently large entities
to utilise efficiently the minimum
size channel blocks which, in the
light of the ground space station
costs, can economically be justified
with satellite working.

(iv) It follows from (iii) that major
communication centres in a world net-
work, in particular CT1 centres, should
have joint access to both cable and space
systems.

(v) With the diversity of switching
paths available in a satellite system it
will be possible, when justified under
conditions of heavy load, to exploit the
changing traffic patterns which occur
with changing coincidence of daylight
hours; for example, in the morning busy
hour, Sydney-Tokyo circuits could be
augmented by inter-connecting at Singa-
pore idle Singapore-Sydney and Singa-
pore-Tokyo circuits. This would mean
time-switching of circuit blocks in the
three centres. (A certain amount of this
type of flexibility would be inherent in
a submerged repeater cable system fol-
lowing an East-West direction.)

(vi) The alternative paths available on
two-satellite connections will contribute
to the reliability of intercontinental calls;
for example, Sydney-San Francisco traf-
fic could be divided between different
paths, using either Wellington or Hono-
lulu as the intermediate ground station.
If this were arranged on a time-switched
basis, further traffic efficiencies could be
achieved.

(vil) A space telecommunication relay
facility fully loaded on one section of
its service path (for example, across the
North Atlantic) may have considerable
spare capacity in other sections (for ex-
ample, in the Southern Hemisphere) and
this capacity may be offered to users at
attractive rates. Such a situation could
strongly influence the world pattern of
traffic flow.

(viii) Where large traffic loads are in-
volved (and where alternate routing
facilities are not provided), parallel rout-
ing facilities of a different nature need
to be available to avoid a complete
breakdown of service in the event of a
major failure. This could well bring
about the same relationship between
submerged repeater cables and space
systems as already exists with some land
based coaxial cable and microwave sys-
tems.

AUSTRALIA AND SATELLITE
COMMUNICATION

The British Commonwealth has long
held a leading role in world communi-
cations. It was to be expected therefore
that the countries of the Common-
wealth would collaborate to investigate
the effect on their interests of this new
technique. Early in 1961, Britain, fol-
lowing an agreement with the U.S.A.
authorities to participate in trans-
Atlantic tests of American satellites,
built up a research and development
team which has been joined by men
from Australia, Canada and New Zea-
land. One of the results of this group’s
work—the Goonhilly Downs ground
station—is described in another article
in this Journal.

The Commonwealth Telecommunica-
tions Board studied the implications of
satellite communications during 1961
and drew the attention of partner Gov-
ernments to the need for an early ex-
ploratory meeting. Such a meeting, con-
vened by the British Government in

London, took place in March 1962 and
examined the possibilities and advant-
ages of satellite communications for
Commonwealth purposes, and recom-
mended the opening of talks with the
United States and European countries
with a view to collaboration. The results
of the London meeting have been sub-
mitted to the partner Governments for
their consideration.

In the meantime, in this country, a
Liaison Committee comprising repre-
sentatives of the Postmaster-General's
Department, Department of Supply and
The Overseas Telecommunications Com-
mission (Australia), has been set up to
facilitate the exchange of information
and views. There are, under the control
of the Department of Supply, Mercury
tracking facilities at Woomera in South
Australia and Muchea in Western Aus-
tralia, and Deep Space observation
facilities at Woomera.

CONCLUSIONS

The vision of a world-wide automatic
network opened up by the successful
introduction of the new submarine cables
has been strengthened by the rapid
advances being made with experiments
in space communication systems.

The U.S.A. and the U.S.S.R. seem
committed to huge programmes of space
experiments and a seeming by-product
of this—at least in the case of the
U.S.A.—has been the intensive develop-
ment work on space communication sys-
tems. Other nations, including Great
Britain and the Commonwealth partners,
are also active.

A space system needs to be shared
with many users and the first system
meeting commercial requirements is
likely to have a profound effect on
world telecommunications. Through the
International Telecommunication Union,
nations are co-operating voluntarily in
order to apply new advances in techno-
logy to their mutual advantage. Progress
by seeking out common ground for
agreement is slow work, but very sure,
and results are lasting. The Union ope-
rates in a field where there are major
investment interests and technical issues
can become confused at times, but a
measure of the success it has achieved
over 97 years is the willingness and
energy with which its members continue
to face up to the great new problems of
the day.

Only time will tell whether the work
of the Union on the world plan will be
limited to the specification of a network
plan and whether this plan will initially
encompass in a realistic way the utilisa-
tion of space systems, or whether the
Union will also play an effective role in
guiding the practical application of the
plan to world needs in the interests of
all nations, great and small.

The answer might well be fore-
shadowed by the measure of support
given to the Plan Committee and Sub-
Committees of the Union in the imme-
diate future. Following meetings of the
Sub-Committees in their regions, the
Plan Committee is at present due to
meet either prior to or concurrently
with the C.C.LT.T. Plenary Session in
Moscow in March, 1964.
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BRITAIN’S NEW SATELLITE COMMUNICATION STATION

EDITORIAL NOTE: This article is
substantially a reprint of an information
bulletin kindly made available by the
United Kingdom Information Service. It
is published because of the general in-
terest of satellite communications to
readers, and a contribution made by an
engineer of the Postmaster-General’s
Department to the project described.

INTRODUCTION
The equipment of the British Post
Office ground station at Goonbhilly

Downs, Cornwall, England, was com-
pleted on 1st July, 1962, one year from
the date of obtaining access to the site.
The station is all-British in design and
manufacture with the exception of a
high power transmitting valve obtained
from the U.S.A. The team of British
Post Office engineers engaged on this
project was augmented by Australian
and Canadian engineers.

The first experimental communications
satellite, Telstar, developed by the
American Telephone and Telegraph Co.
was launched successfully by the United
States National Aeronautics and Space
Administration on 10th July, 1962.
The Telstar satellite, which is 344 inches
in diameter and weighs about 170 Ibs.,
was placed in an elliptical orbit inclined
at about 45° to the equator (1). The
maximum distance from the earth’s sur-
face is about 3,500 miles and the orbital
period about two and a half hours, giv-
ing a maximum period of mutual vis-
ibility of approximately 30 minutes be-
tween ground stations in the United
States and Britain. The Telstar satellite
and the Relay satellite, to be launched
later in 1962 by the National Aero-
nautics and Space Administration, are
both of the active type containing radio
receivers and transmitters enabling sig-
nals received at the satellite from one
ground station to be amplified before re-
transmission to a second ground station.

Three ground stations are participat-
ing in the communication satellite experi-
ments. These are the United States sta-
tion at Andover, Maine, the British
Goonhilly station and the French station
at Plemeur-Bodou in Brittany. The
French station is a direct replica of the
American one. The Goonhilly station
cost about one-quarter of that of the
American design.

After an initial difficulty of short
duration due to a misunderstanding
arising out of an ambiguity in the
accepted definition of the “sense” of
rotation of the circularly polarised satel-
lite transmission, the Goonhilly station
has been used to demonstrate success-
fully the following types of transmission
over the Telstar satellite:

(a) Reception of high quality black
and white TV pictures from U.S.A.
and France.

(b) Transmission of high quality TV
pictures to the U.S.A.

(c) Two-way telephony of high qual-
ity to the U.S.A.

(d) Transmission of facsimile pictures
from London to New York and
vice versa.

(e) Derivation of a group of 600 high
quality telephone channels.

(f) Transmission of colour TV from
Goonhilly to Andover.

After rectifying the initial