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BELSTERNWICK AUTOMATIC TELEPHONE EXCHANGE.

REPORT.

The Parliamentary Standing Committee on Public Works, to which the House of
Representatives referred, for investigation and report, the question of the proposed
establishment of an automatic telephone exchange at Elsternwick, Victoria, has
the honour to report as follows i~

INTRODUCTORY.

1. Elsternwick is one of the populous suburbs of Melbourne, and is now telephonically
served from the Windsor, Malvern, and Brighton exchanges. It is represented that the cost
of line plant required to connect subscribers in the district to these exchanges is unduly great,
and economy in this respect can be secured by opening a new exchange in the telephonic centre
of the area.

PRESENT PROPOSAL.

2. The proposal submittad is to erect a telephone exchange building on & site which has
been tecently acquired by .the Commonwealth at the corner of Selwyn and Davis-streets,
Elsternwick, and to install therein an_attomatic telephone switching system having an initial
capacity of 5,700 subscribers’ lines, and an ultimate capacity of approximately 9,600 subscribers’
lines. It is proposed that the initial equipment shall be capable of extension to the ultimate
capacity named, thereby afiording sufficient accommodation for the anticipated development
in the Elsternwick exchange area.

ESTIMATED COST.
3. The estimated immediate cost of the proposal as submitted to the Committee is as follows :—

: £

Site s o i i - ok dorve 1,000
Building .. " o 4 1 ‘3 7,900
Ajr-conditioning, heating, ventilating, vacuum cleaning, and air com-

pression plant .. o A3 i, 28 - 4,000
Exchange equipment, including that necessary at other exchanges

(approximately £19,000) .. y L 54 .. 124,950
Sub-station equipment s b s i1 .. 5,083
Line plant (conduits, cables and open lines) ta e .. 24,922
Cut-over .. ‘s ve T i ik 220

168,075

COMMITTEE'S INVESTIGATIONS AND RECOMMENDATIONS.

4 The Committee visited the site at Elsternwick and examined the plans of the building
proposed to be erected there. In addition, an inspection was made of the air-conditioning plant
at the Collingwood Automatic Telephone Exchange, and inquiry made as to the necessity for
these plants and the practice followed in regard to their installation in other parts of the world.
Tvidence was obtained from the Secretary, Postmaster-General’s Department, the telephone
engineers and works officers, snd also from Australian representatives of British and American
automatic telephone companies. :

5. As several proposals for the installation of automatic telephone exchanges have been
referted to the Committee and it is probable that a further number will be referred during the
year, the Committee deemed it wise while considering this project to make somewhat extensive
inquiries in regard to automatic telephones generally which may’ be considered as applicable to

similar investigations to be made this year.



v

_ Buirping.
6. The plans submitted to the Committee indicated a one-story structure with brick walls,
and floor and ceiling of concrete. It is proposed to have the battery room 10 feet high and the
switch room 16 feet 4} inches high, and a flat concrete roof with a galvanized iron roof over it.

7. Between the side of the switch room and the adjoining property it is proposed to
introduce the battery room, the air-conditioning room, the boiler and fuel room, a dining-room for
the staff, a store-room and lavatory, and a line-room.

8. After carefully considering the matter, the Committee is of opinion that to improve
the appearance of the building and assist in regulating the internal temperature, tiles should be
substituted for the proposed galvanized iron roof.

9. In the matter of automatic telephone exchanges generally, the Committee, having in
mind. the value of the plant installed therein and the inconvenience to the public which would
result from the destruction of the equipment, considers that everything possible should be done
to minimize the risk of fire. To this end it suggests that in all cases the switch-rooms of the
buildings should be of brick, or reinforced concrete, with concrete floors and ceilings and tiled
roofs. It is also considered that for the purpose of preventing the entrance of dust and facilitating
_the regulation of the temperature in the switch-rooms, all entrances to the switch-rooms should
be through a porch or vestibule fitted with double sets of doors.

ADVANTAGES OF AUTOMATIC SYSTEM.

10. During the course of its inquiry, the Committee learned that many advantages are
claimed for the automatic as against the manually operated telephone system ; the principal
being speed of operation, secrecy of service, greater economy, automatic registration of calls, and
increased efficiency. The Committee is satisfied from personal observation, from the evidence
of the experts of the Postmaster-General’s Department, and from the testimony of commercial
men who use the automatic telephone to a considerable extent, that the system is efficient and
a distinct improvement on the manually operated system.

11. Evidence was obtained that in the larger cities of Great Britain and America steps
are being taken to develop multi-office telephone networks almost entirely on an automatic basis,
and the Committee is quite in accord with the idea of proceeding by progressive steps to the early
achievement of a complete automatic telephone system for the principal cities of the
Commonwealth.

12. In the meantime, it is considered that the senior telephone officials should be instructed
to continue to keep themselves abreast of the latest telephonic developments in other parts of
the world, so that any necessary improvements can be worked into the Commonwealth system
with the least avoidable delay.

AR-coNDITIONING PLANT.

13. The Committee paid special attention to the fact that in connexion with this exchange
it is the intention to install an air-conditioning plant estimated to cost £4,000.

14. This plant, designed to eliminate dust and regulate the temperature and humidity
of the air in the switch-room, is said to be necessitated by the fact that the manufacturers of
automatic switching equipment do not guarantee reliability unless the atmosphere of the switch-
room is kept free from dust, and the relative humidity is not allowed to exceed 70 per cent.

15. Evidence placed before the Committee showed that a deposit of dust or moisture on
the more delicate parts of the mechanism materially interferes with the efficiency of the service
rendered to the public, and causes deterioration of the plant, and convinced members of the
necessity of installing a complete air-conditioning plant. '

16. The cost of the plants so far erected appears to the Committee to be high, and it is
hoped that every effort will be made to bring down the cost of each new installation.

MeTHOD OF TENDERING.

17. The Committee made inquiries as to the method of tendering for autematic telephone
equipment followed in the Postmaster-General’s Department, and is satisfied that an endeavour
is being made to ensure that the Commonwealth shall have the widest choice of autcmatic equipment
available. Fvery assistance is given to contractors who desire to tender, the creation of a monoply
by any particular firm is being avoided, and the material is being obtained at prices which compare
favorahly with those being paid in other parts of the world. 7 !

18. The technical officers responsible for the selection and installation of this equipment
appear to be fully alive to their responsibilities and to the requirements of the service.
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DiFrIcuLTY OF OBTAINING TELEPHONES.

19. Tt is common knowledge that in the majority of cases a more OF less lengthy period
Japses after application is made for a telephone before service is given. The responsible
officials state that an effort is being successfully made to reduce the period of waiting, but they
admit that if they canvassed for business the Department would be overwhelmed.

20. Suggestions have been made that partly on account of the impossibility of obtaining
materials and partly on account of the reluctance to expend money during, and immediately after, the
War, the telephone service has been allowed to get a long way behind normal development, and
difficulty is now being experienced 10 overtaking arrears. Besides being a necessary convenience
of modern life, all the information placed before +he Committee goes to show that in the majority
of instances the telephone 1s a paying business proposition from the Departmental point of view.
Tt is therefore considered that every ofort should be made to meet all public demands for telephone
service wherever it can be done without ultimate loss to the Commonwealth.

91. Tt was represented to the Committee that there is at present, and likely to be for some
years, a world-wide demand for automatic telephone equipment which will result in a lengthy
period elapsing before Australian orders can be tolfilled. It would therefore avoid delay
and disappointment 1f development could be anticipated, and authority obtained for the purchase
of material a reagonable time ahead of actual requirements.

MANUFACTURE OF PARTS IN ATUSTRALIA.

99. Some consideration was given to the possibility of manufacturing automatic telephone
equipment in Australia, in view of the statement made that overseas manufacturers are unable
to cope with the heavy demands now being made upon them. The evidence obtained by the
Clommittee was not encouraging in regard to the whole of the equipment, but the Committee
feels that considerable assistance might be given and time saved if at least some parts could be
manufactured locally, and recommends that this aspect of the matter be carefully considercd.

FINANCIAL ASPECT.
93. Tt was stated in evidence that the total annual charges for the proposed automatic

system as at 30th June, 1926, are estimated at .3 " £26,94b
and five years later at .. s o i e - oo .. 29,688.
The estimated revenue at 30th June, 1926 is set down at .. 8 T .. 44216
and five years later at .. .. 63,008.

The assets thrown spare if the automatic ‘e-quipmer.xt- is instaﬁed on 30th J une,' 1926, are estimated
to have a recoverable value of £60,361.

COMMITTEE'S RECOMMENDATION.

94. Under these circumstances, the Committee has no hesitation in recommending that
the proposed installation of an automatic telephone cxchange at Flsternwick as recommended
by the Department be put in hand as early as possible. :

H. GREGORY,
Chairman.
Office of the Parliamentary Standing Committee on Public Works,
Parliament House, Melbourne, 30th July, 1924.



MINUTES OF EVIDENCE.

(T'aken at Melbourne.)

SATURDAY, 5ra JULY, 1924,

Present:
Mr. GrEcorY, Chairman;
Senator Barnes \ Mr. Jackson
fenator Lynch Mr. Mackay
Senator Reid Mr. Mathews.

My, Cook

John Murray Crawford, Chief Tlectrical Enginecr,
Postmaster-General’s  Department, —sworn  and
examined.

1. To the ('hairmap.—The proposal before the Com-
mittee is to erect a telephone exchange building on a
site which has recently been acquired hy the Common-
wealth, at the corner of Belwyn and Davis-strects,
Blcternwick, and to install therein an automatic tele-
phone switching system having an initial capacity of
5,700 subscribers’ lines, and an ultimate capacity of
approximately 9,500 subscribers’ lines. It is propesed
that the initial equipment shall be capable of extension
to the ultimate capacity named, thereby affording
sufficient accommodation for the anticipated develop-
ment in the Elsternwick Exchange area. The reasons
for the proposal are as follow :—Elsternwick is onc
of the populous suburbs of Melbourne, and is 10w
served telephonically from the Windsor, Malvern and
Prighton Exchanges. The cost of line plant required
to connect subscribers in the district to thos2 exchanges
is unduly great, and economy in this respect can be
secured by opening an exchange in the telephaonic centre
of the area. The net value of the line plant required
to serve the area, if the exchange be opencd in 1923,
will be approximately £85,000; but if the opening of the
exchenge be deferred, and we continue to connect sub-
scribers to the adjacent exchanges, the value of the line
plant required to give service to the subscribers in the
arca would be approximately £123,000. In a multi-
exchange network such ag that of the Melbourne metro-
politan area, the exchange should be automatic, and,
$o far as sub-station equipment is concerned, this will
make no change in the apparatus of the subscribers now
cannected to Malvern and Brighton exchanges, which
are alreaay automatic exchanges. The estimated jm-
mediate cost of the work is:—

£
Bite 1,000
Building i 7,900
Air conditioning, heating, ventilat-
ing, vacunm cleaning, and air
compression plant 4,000
Exchange equipment, including
that necessary at other exchanges
(approximately £19,000) 124,950
Sub-station equipment ... 5,083
Line plant (conduits, cables and
open lines) ... 3% 24,922
Cut-over 220
Total £168,075

The approzimate annual revenue derived, and the
annual revenue it is estimated will be obtained on

the date of opening, viz., 30th June, 19926, and with
five years’ development, is shown hereunder:—

Aunual Tstimated Fstimated

| Bstimated bk
N u]]ﬁ}’c‘;l of Revenue | Numberof | %, o Number of L”{“X;‘at?d
doninested Received for | Subscribers’ | g, cmine Subscribers’ ﬁ La
e tes s i A evenue,
April, 1022 Yeur end. d Lines, 30.6.26 lines, 30.6.31
s WV=S | April, 1922, 30.6.26. gl 3(}.5.31.' Gt
2,030 | £22,440 4,000 | £44,216 5,700 £63,008

It is proposed that the building shall be of reinforced
concrete, of simple design, and built on the latest fire-
resisting principles. The immediate installatien in the
exchange is for an equipment of 5,700 lines, but it is
proposed that the building be designed sufficiently
large to accommodate on one figor an equipment having
a cupacity of approximately 9,500 liues. The finaneial
aspeet is set out in the following table:—

FINANCIAL ASPECT.

TFive years
after cut-
30.6.26. OVeT.
£ £
1. Capital cost—New . o4 .. 168,075 176,159
2. (apital cert—New and in st o. 247,830 256,000
3. Annual working expenses of propesed
system il ) e 6,083 8,656
4. Total aunmual charges for proposed
system e A 5 5 26,945 20,688
5. Annual revepuc .. 2 ” 44,216 63,008
. Aswets recoverphle ar thrown cpare if
new exchange is installed—-
(i) Book value 2k 64,005
(ii) Recaverakle value .. 60,681
(ii) Cost of recovery z o 1,380
7. Amount by ‘which revenue exceeds
annual charges " e 17,271 33,320

The difference hetween sub-items (i) and (i7) in Item
G, i.e., £3,374, is an amount whieh, if the assets are
recovered, will need to he written off in the depart-
mental accounts. It represents the proportion of the
capital outlay which 1s irrecoverable, and includes
depreciation due to wear and tear, and labour in in-
etallation, I have with me the following certification
of revenue from the proposed exchange:—

() ANNUAL RECEIZTS.
Revenue.
3 Average annual

verage revenue i
— number racelved for | REVEnUO DL
Exehange, subseriber's three years sull)iscribep’s

lines. ending 30th B8

June, 1920.

: £ £
Windor .- ‘e 4,583 44,014 4604
Drighton 1,520 12,761 §846
Mulvern 2,901 24,886 8578

Average revenue per sub. line in Elsternwiok area 8‘348 il

Allowing for an increase of 25 per cent. in the tele-
phone rates, as intraduced in October, 1920, the revenue
per suhseriber’s line in the Elsternwick area would be
app‘foximately £11,064.

[As this is an average taken over a period of three
vears, the estimated revenue is based on this figure in
preference to the figures shown helow.]



(6) This figure is considered to be typical of the
revenue received per line, as for the year 1922-23 (after
the increased rates had been operating for a reasonable
time) the revenue was as follows:—

Average
number Revenue Revenuo
Exchange. subscriber’s received per sub-
lines 1922-23. seriber’s line.
connected.
£ £

Windsor 8,970 71,376 11-956
Brighton 1,990 20,770 10437
Malvern 4,160 45,318 10-893
Average reven:e per sub. line in Elsternwick area 11-095

I certify that the revenue shown above is in accord-
ance with the records kept in this office.
W. JEFFREY,
Acting Accountant.
30 May, 1924.

The site for the exchange is at the corner of Selwyn
and Davis-streets, Elsternwick. Tt has been approved
by the department as suitable for the development of
the district. The new area will be carved out of the
areas now served by the Brighton, Malvern, and
Windsor Exchanges, and the number of subscribers to
be transferred at the date of cut-over will be—From
Brighton, 1,800; from Windsor, 1,480; and from Mal-
vern, 720. The erection of the new exchange will in-
crease the facilities in the other exchanges—for instance,
1,800 lines will be available for ordinary development
in Brighton, The position in Brighton is such that it
depends on the transfer of the subscribers to Elstern-
wick. The spare places on the switchboards of the
three exchanges will be very rapidly filled up. The
population of the Elsternwick area is about 40,693
Last year the increase in lines in the metropolitan area
was 17 per cent., the figures being 39,163 at the begin-
ning of the year and 45,976 at the end of the year.
The department can supply figures showing that the
estimates submitted to this Committee in previous years,
in regard to cost of installations and probable revenue,
have worked out fairly accurately. In fact, they have
always been on the conservative side. Collingwood
Exchange has been working for about two years. [ can
supply the Committee with last year’s details of that
exchange. When we call for tenders for equipment we
advertise in the (azette, and send a copy of the adver-
tisement to all manufacturers of automatic apparatus.
As the specifications and drawings are costly {o produce,
we make each firm that wishes to tender pay a fee of, i
think, £3 3s. for a copy of them. This charge is made
so that the copies will be supplied only to bona fide
tenderers, and the fee is returnable upon the submis-
sion of a tender. We call for the total price of the
installation of an exchange by the department or bv
the tenderer. If the departmental price is higher than
the installing company’s price, the company does the
work, but there has not yet been a case in which the
departmental price has been higher than that of any
tendering company, because the companies would hav-:
to bring men from England or America to do the work,
which it would not pay them to do. TIn addition to
the price of the equipment, the tenderers must also
state the amount of Customs duties they would he
called upon to pay. Thus we know the amount with
which they load their tenders. We alss ask them to
submit tenders for each specific section of a plant. for
instance, switches, connectors, frames, machines, and
so on—all the items that go to make up an automatic
exchange. That is to say, they are asked to submit
a schedule of prices for each exchange. In accordance
with the usual Commonwealth practice, tenderers have
to deposit, T think it is, 5 per cent. for the first £1,000
and 2% per cent. for each subsequent £1,000. Our chief
concern in installing an automatic exchange is to make

one plant dove-tail into another. We must also see that
every tenderer gives the same grade of service; that
is to say, that there shall be approximately only a
certaln minimum number of lost calls when transmit-
ting. One tenderer might put in too little of one
particular type of apparatus in order to cut down his
price. Tenderers must state precisely the grade of
service they guarantee. We have to check the appa-
ratus they propose to supply with the figures they give
in respect to their grade of service. We supply the
would-be tenderers with all data as to traffic, floor
space, building plant, &c.—all the information neces-
sary to enable them to submit complete and accurate
tenders. We would not accept a tender lodged ant,h
the High Commissioner in London. We may consider
an extension of the time for tendering for a few weeks.
In fact we have done so in one or two cases, but the
extension applies to all tenderers. The firms from
which we are now receiving tenders for automatic
exchanges are:—Siemens Bros., the Western Electric,
the Automatic Telephone Company, Chicago, the
Automatic Telephone Manufacturing Company, Liver-

pool, the British General Eleciric, and the Relay
Automatic, All of these firms have their representa-
tives in Australia.

2. To Mr. Mathews—Equipment costs are now

higher than we hope they normally will be. They are
higher than when we first established automatic ex-
changes. The figures I have given are based on a cost
of £17 10s. a line. The cost of the Geelong equipment
was below £12 a line, but Geelong is a single office
network. Melbourne is a much more difficult and costly
problem. The cost per line generally increases in a
multi-office network. I think the present high cost
is due to an increase in manufacturing costs. If sworn
statements are obtained from the companies they will
show that the prices they charge us compare very
favourably with those charged to the British Telephone
Department. In Great Britain they are proceeding
with the establishment of automatic exchanges, but
they are not as far advanced as we are in Australia.
They had more up-to-date manual equipment than we
had before automatics came into use. We had a num-
ber of magneto exchanges which would have had to be
replaced by manual or automatic exchanges. When we
adopted the automatic system Britain did not have any-
thing like the obsolete apparatus that Australia had
at the time. For that reason probably Australia is
relatively ahead of Britain in the amount of its auto-
matic experience. Tt is admitted by all telephone
administrations that the automatic is the system of the
future. As good a service can be given by the manual
as by the automatic, but the annual cost of the latter
is much less than that of the former. FErrors are being
reduced in the automatic system. They were largely
due, as every administration found, to post war condi-
tions, but they are now being overcome. We also
suffered from lack of junction accommodation, a diffi-
culty which is being gradually removed. There are
difficulties connected with every machine system, but
they are not really troublesoms. They merely want
looking into now and then. Generally speaking, there
are no more troubles connected with the automatic than
there are with the manual system. At the beginning
we were very short of junction lines, but even now,
when that difficulty has been overcome, there are
occasional troubles. The public are gradually becoming
more accustomed to the use of the automatic system.
There are few complaints about overcharges., In some
instances the equipment registers calls when it is not

“heing operated bv subscribers, but, T think, the per-

centage is ap irreducible minimum, such as is inevitable
with all machine systems.

3. To Senator Lynch.—The automatic system has
definitely superseded the manual for multiple office net.-
works. The public prefer it because there are no
delays in exchange connexion. Ultimately it will prove
to be less costly to operate than any other system. Wo
estimate that in 1931 subscribers will be using the tele-



phone in the Elsternwick area to precisely the same
extent as subscribers in the Windsor, Brighton, and
Malvern areas were using it in 1922, so that, with the
same charge of 13d. per call, the revenue per line will
be £11.07-—as it was in 1922. Our estimate is really
conservative, because it follows that the more possible
outlets there are for calls, the more calls there will be.
For instance, the calling rate on & country exchange is
about 1.8, but in the city area it may be 42 or 25. The
bigger the system the more value it is to the public,
and the more calls are made. However, we have not
taken advantage of that fact in our calculations. We
prefer to base our figures on the conservative rather
than on the liberal side. We show that from June
1926 wo June 1931, the capital .cost of the exchange
will increase by 5 per cent., whereas in the same period
the working expenses will increase by 25 per cent. The
reason for that 1s thav, iu establishing an automatic
exchange, we put in sufficient primary equipment to
take care of five years’ growth. 1t does not pay us to
put in less than that. All we have to do then, as
the growth comes in, is to add very little to our capital
cost. In the meantime, however, working expenses will
considerably increase—more mechanics will be needed
when the number of subscribers increases. The capital
expenditure in the five years’ following the first period
must increase. The moment it is necessary to put in
new lines over and above the number for which equip-
ment has originally been provided, the capital cost of
an exchange goes up practically in the same ratio
as shown in the figures, viz., £17 10s. per line, assum-
ing, of course, that in the meantime prices have not
been reduced. The reason why there is a very small
difierence between the capital cost at the opening of
the exchange and five years later is that, .after the
initial equipment for five years has been installed,
there will only be a little subscribers’ sun-station
apparatus to be added. At Elsternwick we are pro-
viaing for 9,700 lines, but there will only be 4,500
lines when the exchange is opened. The increased pro-
vision will be effected without considerably increasing
the capital cost of the exchange. If we put in equip-
ment for 4,000 lines only, and then proceeded to put
in equipment for a turther 500 lines, it would be
necessary to alter the whole of our internal trunking.
It pays us to put in sufficient equipment for five years’
growth to begin with, and in an automatic exchange it
1s particularly economical to do so. 1f there are 200
subscribers for whom cable provision has to be made,
it does not pay the department to run out a cable with
200 pairs only in 1t because next week another cable
may have to be run oub to make provision for a few
additional subscribers. The economic period of a cable
We estimate the number of subscribers
we will probably have in the next seven years, and
run our cables to meet that economic development. AS
Rlsternwick we are proposing to build for a twenty
years’ period. We would not build for 4,000 sub-
scribers only. In the figures I have submitted provision
is made for working expenses, interest on capital cost,
depreciation, and all overhead charges. We estimate
the life of the plant at twenty years, and then a residual
value of 20 per cent., which means an annual deprecia-
tion of 4 per cent. on the apparatus. When the limit
of 9,700 subscribers is reached we shall probably build
another exchange. There comes a time when 1t pays
to carve a mew area out of an existing area. As the
number of lines increases it pays us to reduce their
length, and the cost of the new equipment is an off-set
against the external plant. In twenty years, assuming
our figures are correct, it may pay us to put in another
exchange carved out of the Elsternwick, Windsor,
and Brighton areas. There is no difficulty in dove-
tailing an automatic system into a manual system.
Obviously a single system is cheaper than a dual or
treble type system. In Sydney we have a quintuple
system. Usually the public classify the systems as
either manual or automatic. THowever, we have no
difficulty in .dovetailing the various systems. We are
doing it every day. I have no doubt that in thickly

F.10547—2

is seven years.

populated areas the automatic will ultimately supplant
the manual system. The British Post Cffice 1s now
undertaking a study of London in order to install the
automatic system. The Bell company is undertaking a
similar study of New York for the same purpose. Loth
Tondon and New York are big areas 1n connection with
which no experiments can be risked. They must b€
carvefully mapped out before the authorities commit
themselves to one system or the other, but the fact
that these administrations are taking steps to prepare
for the installation of the automatic shows that for
closely populated areas the future system will be the
automatic, The nev value of the lme plant required
to serve the Elsternwick area, if the exchange be opened
in 1926, will be approximately £85,000, but it the
opening of the exchange be deferred, and we continue
to connect subscribers to the adjacent exchanges, the
value of the line plant required to give service to the
subscribers in the area would be approzimately
£123,000. I have already explained about the length
of the lines that would be required to serve the area.
It is not economic to defer connecting subscribers, but
we have not the plant to connect them, 1f the mnew
exchange is provided at once it will save the difference
between £85,000 and £123,000.

4 To Mr. Mackay—The assets recoverable will be
recovered from Malvern, Brighton. and Windsor, or
they will be what we term ‘¢ thrown spare.” Past
estimates of assets recoverable have been realized. Take
the case of Brighton. With the opening of the new
exchange there will be 1,800 lines thrown spare in
Brighton, of a value of about £12 or £15 a line. The
actual floor space gccupied in the three existing ex-
changes and thrown spare for use in those ex-
changes is valued at—Windsor £1,163, Bri hton
£99,910, Malvern £648. The total value of site and
building accommodation thus thrown spere wili be
£4,791. The value of exchange equipment thrown
spare will be £38,360, made up as follows : —1,800
Jines at Brighton, £21,600; 1,480 lines at Windsor,
£7,400; and 720 lines at Malvern, £9,360. The total
value of sub-station equipment thrown spare will b
£2,974 8s. 3d., and the store value thrown spare will
be £2,139 8s. The cost of recovering apparatus for
1,522 stations, at 3s. 6d. per station, will be £266 Ts.
1t these figures are totalled they will give the amount
quoted in the summary 1 have submitted to the Com-
mittes. Assuming that equipment has a life of fifteen
years, ten of which have expired, we value it at one-
third of its value. The building of an exchang: at
Elsternwick will render unnecessary additions at
Windsor, Brighton, and Malvern. 11 the Elsternwick
exchange is not built it will be mnecessary to make
additions to those plants or hold up subscribers. No
advantage would be gained by asking for tenders for
the Unley, Northcote, and Klsternwick exchanges in
onc tender. They must be dealt with as separate items.
As a-matter of fact tenderers have the opportunity to
tender for the three plants. They can tender for one
or for the lot. We hope that-they will tender for the
lot, because competition may lower prices. Their
tenders must be based on delivery in Melbourne. As
well as the amount of Customs duty they are asked to-
chow what freight they will be likely to pay. I under-
stand that there is a regulation prohibiting more than
twopence being charged for a call if the person his a
public telephone on the premises.

5. To Mr. Cook.—A certain amount of equipment
will be necessary at other exchanges when the Elstern-
wick exchange is built.

The value of this equipment
will be approximately £19,000. From each exchange
junction lines run to other exchanges, and the value
of these being a considerable item, we debit to Elstern-
wick the actual cost of the equipment we must place in
the Central, Brighton, Windsor, or Malvern exchanges.
That is to say, the actual capital cost of the Elstern-
wick equipment will be £105,000 at Elsternwick and
£19,000 in other exchanges. The block of land at the
corner of Davis-street and Selwyn-street is 63 feet by

166 feet, which will be sufficiently large for twenty



years’ growth. Our estimate in regard to the number
of lines and annual revenue is largely approximate, but
we have taken every care to see that it is accurate. It
is based on figures we have actually paid for each line
on the last accepted tenders. There are five competing
firms, but one may submit two tenders. One firm is
American. The others are British. German firins have
never tendered for automatic equipment for Awus-
tralia. .

6. To Senator Ileld.—The Brighton, Malvern, and
Windsor exchanges are now loaded to their full
capacity. We have had the utmost difficulty in con-
necting subscribers at Brighton, and unless the Elstern-
wick exchange is provided the Brighton public will not
be properly served. Unfortunately there is a large
number of applicants awaiting lines at Brighton, but
we are now connecting them, and I am hoping that we
can hold the fort until the new exchange is opeued.
There may be a delay of six months, but I am hopeful
that a special arrangement will enable us to obviate
that. The delay has been due to the non-delivery of
equipment. As soon as that equipment arrived 1’ put
on extra men and pushed on with the work at lightuing
speed. Prices in Australia compare favourably with
tenders accepted by the British authorities. I have
been informed by the Automatic Telephone Company
that they are actually charging higher prices in
America than those at which they are tendering for
Australia’s supply.  We are not heing fleeced.  Our
trouble is the periods of delivery, There is such a
tremendous call on these companies for automatic
apparatus. We are not having the difficulties with the
use of the automatic that we had ahout twelve months
ago. The public are becoming more accustomed to its
use, and our service is improved in quality, due to
more junctions and better internal trunking. 1 think
that the public are more satisfied with the automatic
than they were with the manual system.

7. To the Chairman.—The extra cost of the air
conditioning plant is due to the fact that the exchange
will be a big one; furthermore, the humidity readings
at Malvern show the necessity for such a plant. With
three readings each day at Malvern the humidity
reached the following points in the months men-
tioned :—June, 83 per cent.; July, 84 per cent.,
August, 73 per cent.; September, 73 per cent.; Novem-
her, 76 per cent.; December, 86 per cent. These figures
show that the humidity is above the 70 per cent. for
which the contractors have to malke provision. 1 do
not think that the automatic system has been affected
by the electric installation on  the suburban railway
lines. We have had trouble with trunk lines, but none
of the lines running out from the Elsternwick Exchange
will run parallel with the railway for any distance. In

any case they will all be lead-covered cables. Tt will
probably be necessary to earth them.

8. To Senator Lynch.—The depreciation charge
covers all classes of depreciation. In twenty years’

time the people in the Elsternwick area will have paid
for the total cost of the equipment of the exchange by
means of the depreciation charge, hecause we allow in
our balance-sheets year by year a depreciation charge
to cover the cost of the installation. For the installa-
‘tion of telephone conveniences in the capital cities no
subsidy is required from the Federal Treasury. As a
matter of fact the system largely helps the Treasury
because there is a very fair profit.

(Taken at Melbourne.)
TUESDAY, 8ra JULY, 1924.

Present -

Mr. Greeory, Chairman;
Senator Barnes | Mr. Jackson
Senator Lynch Mr. Mackay
Senator Reid | Mr. Mathews.
A, Clook |

Thomas Hill, Chief Engineer, Department of Works
and Railways, sworn and examined,

9. To the Chairman.—I submit the following state-
ment, of estimated cost of heating, ventilating, vacuum
cleaning, air conditioning, electric lighting, and power
plant for the proposed automatic telephone exchange at
tlsternwick : —

Llectric light, and power and light mains £600
Ventilation, fan, ductwork, registers 'ZU(J
Refrigerating plant 1,600
Air conditioning and washing ... 525
Lieating 550
Compressed air cleaning 300
vacuum cleaning 325
Battery room extraction 100

£4,700

We are now installing air-conditioning plants in over
30 exchanges. Qur experience of the working of auto-
matic exchanges shows that these plants are essential
for certain localities, and I strongly urge this equip-
ment for the proposed exchanges at Northcote and
Lilsternwick. 1f the manufacturer of the equipment
could eliminate trouble due to moisture a considerable
proportion of the proposed expenditure would still be
necessary to ensure absolute cleanliness in an automatic
exchange. I am not sure that any of the items, with
the exception, perhaps, of £1,700 for the refrigerating
plant, could be dispensed with at the proposed auto-
matic exchange at Canberra. I do not think that any
of the items can be materially reduced. Mr. Lewis, our
chief mechanical engineer, when giving evidence in
connexion with the South Melbourne kxchange, esti-
mated the expenditure for that exchange at £4,050.
Necessarily our estimates of cost must vary according
to the character of the building. Most of the items
are for standard equipment. It is very difficult to
climinate all dust from.automatic exchanges, and 1
think it advisable to provide what are known as air
locks and to require the staff to don some style of
protective clothing. They should, in fact, treat the
interior of an antomatic exchange like a laboratory or
a powder magazine, and be required to change their
boots and clothing before they enter the exchange
proper. I do not think the estimate for the refrigerat-
g plant is excessive. There is considerable competi-
tion for all plant and equipment, required, and the
total amount for the heating, ventilating, vacuum
cleaning, air conditioning, electric light and power is
small in comparison with the total value of the plant.
As a matter of fact, the expenditure is a valuable asset
to ensure the efliciency of the plant itself.

10. T'o Senator Lynch.—The plants now being in-
stalled have been evolved as the result of some years of
experience. The item £600, for electric light and power
and light mains, includes internal wiring in the build-
ing. An air lock would enable us to still further reduce
the dust contents in an exchange. Several months ago
we carried out certain eXperiments with sheets of foolscap
which were placed in certain portions of an automatic
exchange. We found that there was very little deposi-
tion of dust. Owing to the operation of an air-con-
ditioning plant no dust can enter an automatic ex-
change - building through any of the apertures, but
it may be introduced on the boots or clothes of the
mechanics. Therefore I suggest an air lock or a separate
room in which mechanies could change their attire, and
thus absolutely prevent the introduction of any dust.
The cost would probably be not more than £150
or £200,

11. To Mr. Mackay.—To minimize the dust problem
we have laid good quality cork linoleum on the concrete
floors of all our exchanges.

12. To Senator Reid.—The item £325 for vacuum
cleaning inecludes the internal fittings throughout the
exchange building, enabling vacuum cleaners to be
coupled up at different points and ensuring by means
of exhaust fans the thorough extraction of dust from
the mechanism. ;



13. To Mr. Cook.—We treat all our contracts as Com-
monwealth work, and therefore secure keen competi-
tion for all plant and equipment required, tenders
being received from Sydney, Melbourne and Adelaide.
Owing to the fact that no two competing firms have
exactly the same system for the arrangement of their
gear, and their gemeral lay-out, occasionally we have
fo make certain modifications in connexion with the
duct work, registers, fans and ventilation. The whole
of the plant, with the exception of the motors, is
Australian made.

14. To Mr. Mathews.—Large electric motors are being
made by individual firms in Australia, but not on a
commercial scale. Commercially very good five kilowatt
motors are now obtainable in Australia at a reasonable
price.

(Taken at Melbourne..)
WEDNESDAY, 9ra JULY, 1924.
Present :

Mr. Grecory, Chairman;
Senator Barnes Mr. Jackson
Senator Lynch Mr. Mackay
Senator Reid Mr. Mathews.
Mr. Cook
John Smith Murdoch, Chief Architect, Department of
Works and Railways, Melbourne, sworn and
examined.

15. To the Chairman.—The site obtained for an auto-
matic telephone exchange atb Elsternwick is very suit-
able, except that we shall have to build on the whole
of it. We can get natural lighting for the exchange on
four sides. while skylights will have to be provided for
the accessory accommodation. The same remarks as to
construction apply to Elsternwick as to Northeete. The
site has a frontage of 165 feet to Davis-street, and 63
feet to Selwyn-street. It is a one-story building, o1
the corner of those two streets. Between the side of
the switch room and the adjoining property we propose
to introduce the battery room, the air-conditioning
room, the boiler and fuel room, a dining room for the
staff, a store room, a lavatory, and a line room. These
are considered by the Postmaster-General’s Department
to be sufficient, but they are not on such a large scale
as those provided at Northcote. The battery room is
10 feet high, and the switch room 16 ft. 4} in. high.
Along the neighbouring wall there will be a parapet
1 ft. 9 in. above the flat concrete roof. The walls will
be of brick, and the floor and ceiling of concrete. Tt is
proposed to have a flat concrete roof, and an iron roof
over it. The entrance to the switch room will be from
Selwyn-street. The door provided at the back is for the
handling of large equipment. The air-conditioning
room will open inte a vestibule between it and the
switch room. Between the switch room and the out-
side air there ought always to be at least two doors. Im
this case a door could reasonably be placed across the
verandah. In Switzerland, Austria, and other cold
countries the bed-rooms in the hotels often have two
doors. In Vienna even two sets of windows are some-
times used. The object is to provide an air lock. The
idea might perhaps be adopted as a general principle.
TDouble doors could easily be provided at Collingwood
oxchange at an expenditure of perhaps £20. T have
no objection to substituting a tile roof for the proposed
iron roof. As the air-conditioning pipe will run along
the building, I suggest that the windows should be
lowered 15 inches, and made correspondingly wider.
The design of the building is suitable for its purpose.
The estimated cost is £6,9686.

16. To Mr. Jackson.—The estimate works out at
114d. per cubic foot. We have not constructed a build-
ing at as low a cubic rate as that in the last eight years.
The cost at Northcote will be 1s. 2d. T do not believe
that a building has been erected in Melbourne at that

price during the last seven or pight years. It is not
feasible to make the appearance of the fromt of the
building uniform. One could not erect a wall for no
other purpose than appearance.

17. To the Chairman.—I could not at the moment
give the latest guotation for cement. I do mob think
Chat we have any difficulty in obtaining supplies, but
the demand is, 1 believe, slightly in excess of the
supply. I shall advise the Committee if any change is
to be made in the design of the Rlsternwick building.
I shall, however, alter it in the direction suggested by
bringing the windows lower down.

(Taken at Melbourne.)

THURSDAY, 10ra JULY, 1924.
Present :

Mr. Greeory, Chairman ;
Senator Barnes Mr. Cook
Senator Lynch Mr. Jackson
Senator Reid Mr. Mackay
Mr. Blakeley Mr. Mathews.

Arthur A. Burch, Director and General Manager, Aute-
matic Telephones Limited, sworn and examined.

18. To the Chairman.—The automatic telephone ex-
change has many advantages over the manual system.
(hief among those advantages are greater —secrecy,
reduction in maintenance costs, more efficient service,
instantaneous disconnexions, while the meters register
only on the answering of the call by the called sub-
scriber. Manual exchanges are still utilized o a con-
siderable extent in the United States of America, as
the cost of installation is probably only 50 or 60 per
cent. of that of automatic exchanges. The cost of
maintenance in the case of automatic exchanges is,
however, from 60 to 65 per cent. less than in the case
of manual exchanges. By maintenance, I mean the
actual cost of service. I wish to emphasize the point
that the automatic exchange is just as efficient at one
hour as another, whereas the efficiency of the manual
system depends largely on the force of operators on
duty.. So far as my experience goes, automatic tele-
phone services in Australia compare very favorably with
similar systems in other parts of the world, but I think
that the manual systems of the United States of
America are slightly better than in Sydney. A great
deal depends upon the size of the city to be served.
My, Hesketh, the late Chief Electrical Engineer, was
also of that opinion. T believe in a commercially-
owned plant. The cost of installing automatic tele-
phones 1s, of course, affected by the Customs tarifl and
by the shipping freights. Apart from those charges,
however, the cost of an automaiic plant here is identi-
cal with that of a similar plant in England or the
United States of America. Our price in Australia 1s
the American selling price, plus charges. The per-
centage of added cost due to the tariff is about 11 per
cent. The limit in the number of subscribers who can
be efficiently served by an automatic exchange has not
vet been reached, but T would put it down at about
10.000 subscribers to one floor. ~Although it may be
correct that in New York there is one exchange with
three floors of 10,000 subscribers each, that might be a
combination of automatic and manual telephones. It is
only within the last five years or so that automatic
telephones have been installed in New York. The size
of the building required for an automatic exchange de-
pends on the area to be served and the possible de-
velopments in that area. Tf the area to be served is
so congested that it is possible to estimate fairly accu-
rately the number of subscribers to be served, the
engineering staff should be able to plan a building to
meet the requirements. It is, however. not always pos-
sible to cstimate in advance the development of a dis-
trict from a telephone point of view. The question
whether it is better to erect several exchanges in con-
gested distriots, within moderate distances aof one



another, rather than confine the business to one ex-
change, depends largely on construction costs, and
. whether those costs for separate units are cut of pro-
porfion to the cost of one building only. Telephone
business is most peculiar, as experience has shown that
the more it is expanded, the higher is the cost per unat.
That is to say, the cost per unit for a city of 1.000,000
people is greater than for a city with 50,000 inhabitants.
The proportion of subscribers to the population is pro-
bably greater in the United States of America than in
Australia, the reason being that in America the demand
for telephones is met more rapidly. I believe that the
demand exists in Australia, but in the United States
of America the telephone companies solicit business to a
greater extent than in Awustralia, Hitherto, in the
United States of America two or more companies have
srmetimes operated in one city, but that is now being
discontinued, and the companies are consolidating. So
long as telephone rates and charges can be governed, it
is better to have one company operating in one district.
In the United States of America, both flat rates and
meter rates are charged. In nearly every state the
rates are fixed by the Railroad Commission. A board
wasg constituted to control the railways before the tele-
phone came inte the field, and, instead of constituting
another board to deal with telephones, the existing
board was given control. The hboard fixes the price.
and its consent must be first obtained before a company
can increase its charges. The question whether a flat
rate or a meter rate shall operate depends lareely on
the arguments placed before the board. Im Chicago
thev have the measured service as well as the flat rate.
Under the measured service system the first 200 calls
are covered by the rental of about £3 per annum.
Bevond that number of calls, there is a service price per
call. That system operates in the different cities of the
different states, and probably also in different cities in
the same state. It depends largely upon the facilities
provided by the exchange. T do not think that there is
anvthing in the specifications for telephones for the
Commonwealth service that would tie the department,
in the matter of future additions, to the original sup-
pliers of equipment. When the automatic telephone
was adopted in the United States of America, we were
able to devise schemes to meet the mnew conditions,
However, I do not think that one firm could, without
additional expense, take over and complete a contract
entered into by another firm. I know what can be
done in the automatic field, but I do not care to talk
about the equipment of a competitor. So far as T know,
there is no truth in the statements recently made in the
press in connexion with the supply of certain elec-
trical equipment to the Melbourne City Council, that
contractors are in the habit of adding a certain per-
centage to their contract prices. the successful contractor
dividine the profit with the unsuccessful tenderer. If
any such practice were in vogue, I think our firm would
have heard of it.

19. To Mr. Jackson.—If public tenders must be
called, the way now adopted seems fo be the best
method of obtaining supplies of telephone -equip-
ment for the Postal Department; but, of course,
there are other ways by which materials can be
purchased on a competitive basis. The wuse of
the automatic telephone will, in my opinion, in-
crease to a very great extent. Tt would be
possible for the Postal Department to estimate tHe
number of lines required each year. or over a period of
years, and make a contract extending over a consider-
able period, on the lines adopted by the British Post
Office. * Under the present method the equipment is
sunplied according to a schedule of the traffic fieures.
That means that we have to encineer the job back to
the department. All tenderers have to specify the date
at which delivery will be commenced and completed.
That means that our principals in the factories in
Livernonl or Chicago. as the case may be, have to make
provision in the factorv for the manufacture of the
reouisite eonipment within the contract time, even if
it involves the working of overtime. This means that

samething kas to be provided for that cannot be fore-
seen in manufacturing ahead. The British Post Office
and the American Telephone and Telegraph Company
have an arrangement under which the Government and
the commercial companies are protected in regard to
prices. The British Post Office has a standard fixed by
which it tells suppliers of equipment what it wants. It
orders particular material, and the prices are arranged
on a basis which, I think, is quite familiar to your Mr.
Brown. TIf arrangements were made for competitive
bids on those lines, I think a great deal of money would
be saved.

20. To Senator Reid.—I1 do not know who fixes the
prices in Great Britain; I imagine that both the Post
Office and the private firms have an arrangement for
fixing them.

21. To Mr. Jackson,—In short, it means that we are
limited to a fair profit.

22, To Mr. Mathews.-——1 am familiar with the Pacific
Slope. The humidity in San Francisco is great, but in
Los Angeles, which is further back from the coast than
San Francisco, the humidity is not so great. In Homno-
lulu the climate is always humid. There is very little
trouble with the automatic equipment in San Francisco
since provision has been made to cope with the humid
conditions. The plants there are not exactly the same
as, but they are quite similar to, those in use in Sydney.
In the United States of America we insist that the
humidity shall net rise above a certain point. Both in
Havana and Honolulu, where the greatest amount of
humidity has to be contended with, automatic plants
are installed. They have heen in use in Honolulu for
at least thirteen years, and without question they have
been successful. I do not consider that there is any
hone of a reduction in the price of equipment for a con-
ciderable time.

23. To Mr. Cook.—I am told that there is great
danger of an increase in price owing to increased wages
to the employees in this particular line. The payment
for patent rights and royalties are practically things of
the past. No royalty is paid in Australia. Our firm
certainly does not pay any royalties, for we are the
originators of the equipment we supply. Some of the
firms in England are paying royalties. It is quite
natural that manufacturers who have to meet such
charges as that pass the cost on to the users of the
equipment.

24. To Senator Lynch.—In the ordinary course of
events,” any new system installed in the United States
of America would be automatic, unless in the case of a
small town of 400 or 500 people the traffic did not war-
rant the adoption of that system. The minimum popu-
lation required to justify it largely depends on local
conditions and traffie. On the average, with a popula-
tion below 500 the automatic system does not prove pay-
able. The general superiority of the automatic over
the manual system is due to merit alone, for it meets
the demands of economy as well as public convenience.
The humidity in an automatic exchange should not
exceed 73, but 70 is preferable. When the humidity
goes higher than that it affects the cables, and there
is a consequent loss of current and general efficiency.
I do not think air impurities have any serious effect on
the plant itself, except that dust is injurious to the
equipment. I saw the new plant at Collingwood when
it was opened, and I thought it very satisfactory.
Although I have not inspected it recently, T am unable
to suggest any improvement.

25. To Senator Reid.—Dust results in bad service.
It is just as important to keep away dust as humiditv.
I could supply the Committee with particulars of the
manufactured cost of equipment as supplied to the
British Post Office, with a fair profit added. Apart
from batteries and motor generators, our firm manu-
factures the complete plant from start to finish. We
devend on no other for any of the equipment except
the motive power. T believe other competing firms are
laroely in a similar position.

26. To the Ol zirman.—An independent automatic
telephone exchange would cost about £20 to £25 per



line for the office itself, but so much of the equipment
is as a rule utilized by other exchanges that portion of
the plant does not actually belong to it, and it is difli-
cult to apportion the actual cost.

97. To Mr. Cook.—It may be that some building
material is more useful than others in counteracting the
effects of humidity. In Tonolulu many people say that
cement draws moisture, but I believe that, with the
exception of one case, all the larger Luildings there are
constructed of cement. If they are built of brick, they
arc cemented over ;

98. To Senator Lynch.—The tolephone charges in
Australia are cheaper than those in the United Stutes
of America. Trunk-line calls between Sydney and Mel-
bourne - cost about Bs. for three minutes. In the
United States of America the cost for the same distance
would be nearer £1. The service in the United States
of America i3 a good one, as is alse that hetween
Sydney and Brishane. The number of companies
operating in the United States of America is gradually
being reduced, and eventually I think that ome com-
pany will control the whole of the telephone business
there.

(Taken at Melbourne.)

SATURDAY, 121 JULY, 1924.
Present:

Mr. Greeory, Chairman;

Senator Barnes Mr. Cook
Senator Lynch Mr. Mackay

Senator Reid Mr. Mathews.

Andrew Lewis, Chief Mechanical Engineer, Department
of Works and Railways, sworn and examined.

99. To the Chairman—The work of designing and
installing air-conditioning plants for automatic tele-
phone exchanges has been handled by me. T have
handled full air-conditioning plants for the Mal-
vern (Victoria), Castlereagh-street (New South Wales),
Adelaide (South Australia), Central (manual), Col-

lingwood and Brighton (Victoria) telephone ex-
changes. In addition I have installed ventilation
gystems in some twenty public buildings through-

out the Commonwealth, and similarly heating systems,

which form part of the air-conditioning plant.

The complete air-conditioning plant has not been

installed in other than telephone exchanges. In the

Adelaide exchange we installed a complete plant, which

can be operated to restrain the humidity to Very
nearly 70 per cent., at temperatures of between 70 and

#5°. " (lertain disadvantages connected with the Ade-

laide exchange have been obviated in later works. The

system under which we work provides for pumping
qir into a Toom, causing a pressure in that room which
is higher than the outside atmospheric pressure; conse
quently, the tendency is for the air to flow outwards
through open doors and windows. [n an automatie
telephone exchange the air requires the following treat-

ment i—

Dust content eliminated.

Warmed as required to maintain the temperature
inside exchange at 60° to 65° F. with an external
temperature at or ahove 32° F. i

(3) Cooled as required to maintain the temperature inside

exchange at or less than 75° with an external tem-
perature up to 100° T )

(4) Moisture content regulated to maintain humidity at

60 to 65 per cent. -

(5) Constant motion of air in gwitch room with freedom

from draughts.

The plant consists of » volume fan, washing and cooling
chamber, water elimination pattery, heating battery.

Dust._The air is washed to eliminnte dust, &ec., by passing
through two banks of water sprays spaced at 5-inch and 43-
inch centres; when in operation these sprays form two fairly
thick walls of finely-divided water particles in motion, one
set, being opposed to the air flow and one set assisting the air
flow. The dust removed from the air is carried down with

F.10547.—3

(1)
(2)

{he water to the cooling tank from which provision is made
for sludging as required.
{raminG——The air is passed between * Vento Heater”
units, containing 463 square feet heating rurface. Hot water
is circulated through the inside of lieaters by means of a cen-
trifugal pump, and the surface temperature can be maintained
between 80° F. and 200° F. as required. The heating battery
has a maximum capacily of 350,000 B.T.U.s per hour, and is
capable of raising the air temperature through 42° ¥.

CooriNg.— The air is cooled by direct contact with the spray
suter which is re-rireuinted in the system, being forced
through spray jets by means of centrifugal punp having a
capacity of 1,780 gallons per hour. On leaving the sprays the
water Talls to & ecooling tank under the washer ecasing, and
passes over refrigerator coils to the pump suction pipe for re-
eireulation to sprays. The cooling ¢oils have a capacity of
107,000 B.T.U.s per lour, and are capable of reducing the
spray temperature 6° ¥., which in turn is capable of redueing
the air temperature through 13° F., in addition to the normal
evaporation rooling effect.

Morstore CoxtENT,—The air is passed through eliminators

consisting of deflectors having the surface maintained wet by
means of serubbing sprays. Surplus water in the form of
gpray or suspended water carried through with the air is de-
posited on these wet defiectors. To maintain the relative
hmmidity or percentage of caturation of the air at 60 to 65
per cent. at comfortakle temperatures, it is necessary at times
to romove a portion of the water vapour content of the air.
This surplus vapour is removed by condensation in direet
contact with the spray water which is cooled to a practical
limit below the required ““dew point * or saturation tempera-
ture. The vapour condensed is combined with the cooling
water and falls back to tank.
We cannot, under any system with which I am ac-
quainted, eliminate 100 per cent. of the dust content
in the air, but with the Collingwood plant we do suceceed
in eliminating from 98 per cent. to 99 per cent. People
entering a building carry dust and dirt on their
boots and clothing. A building could be made more
dust-proof by closing in the entrance poreh in such a
way as to make an air lock. At Collingwood there is
o verandah covering the main entrance. Double doors
should be constructed there. I have mentioned the use
of sprays. They, 1 consider, are the most efficient
type of air-washer, and that is the reason why I have
had them installed. The cooling process is carried out
over a longer period of the year under Vietorian con-
ditions. For mechanical engineering work generally,
the specification is embodied in the details on the plans
of the apparatus required. TIowever, for each of the
exchanges which so far have been constructed, speci-
fications have been drawn up and tenders or quotations
have been invited for the composite parts, but not for
the complete equipment. Up to a month or so ago L
knew of no firm which could manufacture the complete
equipment. The cost of the Collingwood plant was
£4,100. In later references the price has increased oD
aceount of the larger plant required. Both Elsternwick
and Northeote are larger exchanges than Collingwood.
The New Zealand Government is installing air-condi-
tioning plants in its automatic telephone exchanges. It
has obtained prices from one firm in Sydney and has
ordered the plant. That firm has sublet the various
parts to minor contractors, and is drawing a percentagze
on the costs. In conmexion with telephone exchange
work it is undesirable to have outsiders working inside
the building at the same time as the electrieal apparatus
ig being installed. At present 80 per cent. of our work
is subjeet to tender, and we get very close prices through
calling on the people who actually do the work instead
of placing the contract with a firm which sub-lets works.
Tenders are called for every refrigerating plant. In
the case of Collingwood, public tenders were invited and
the lowest was accepted.

30. T'o Senalor Reid—I reccived eight tenders for
the last refrigerating plant. It was a refrigerating firm
in New South Wales which undertook the New Zealand
business. They do not themselves do the duct work, or
+urn out the fans and other equipment.

31. T'o the Chairman.—The labour costs in the plants
we have installed have approximated from 20 per cent.
to 25 per cent. 1 do mnot think the work could be car-
ried out as well by outside contractors as we can do it



ourselves. No one firm hag the specialists in the dif-
ferent branches to enable it to handle the whole of the
equipment. No refrigerating plant manufacturer is
manufacturing and installing vacuum cleaning plants,
which is part of the equipment. Very few handle the
fans and ventilation-duct equipment; mostly they sub-
let such work to other contractors. I think the North-
cote price includes the cost of the installation of electric
light and mains, which is £600. Deducting that, the
cost compares favorably with that for Collingwood—
£4,100—which is smaller than the Northcote exchange.
We buy the fans or compressors, and the smaller units
of the equipment, in batches of half a dozen, to obtain
cheap production cost. After the plant was installed
at Collingwood I had an officer there specially observing
the performance of the plant for quite a long period.
The diagrams which the committee saw at Collingwood
were compiled as the result of those observations. They
showed that the plant was effective in keeping the mois-
ture down. I have prepared a schedule of operation
instruetions and diagrams with a view to making the
plant more effective. The plant usually works all right
after being placed in charge of the postal officials. The
observations at present are taken only three times dur-
ing the 24 hours, and the records thus compiled prove
that the plant is effective. The moisture must, of
course, exceed 70 per cent. before the plant is required
to be put into commission to reduce the humidity con-
ditions. On one occasion I saw the humidity in the
.exchange up to 94 per cent., and after less than two
hours’ operation of the plant reduced to below 70 per
cent. The effect is apparent a quarter of an hour after
the plant is put into operation.

32. T'o Mr, Mathews—The occasion to which I refer
was a special one, before the plant was handed over to
the postal employees to be placed in operation. The
mechanic eould not place it in operation on his own
initiative on the Sunday.

33. To the Chairman.—We had not actually handed
the plant over; it was in the early days of the instal-
lation of this system. From the examination which
has been made I am satisfied that the plant has been
kept in a fairly effective condition. It is very unlikely
that, after installation, the plant will be allowed to fall
into disuse. If the conditions in an exchange are such
that the humidity approaches 80 per cent. or 90 per
cent. for any prolonged period, the trouble experienced
with the electrical apparatus will quickly compel the
utilization of the plant. I have made such inquiries
as I may without visiting other countries, and, in my
opinion, we are doing as well as others with the exeep-
tion of the automatic control of this apparatus. Other
countries are automatically controlling the plant; that,
up to the present, T have not attempted to do. The
control is by small air or electric motors which set in
action the refrigerating plant when the humidity ex-
ceeds a certain predetermined amount. I have mnot
visited any plant outside Australia. I have been in
touch with the American Blower Company which in-
stalled the first of these de-humidifying equipments, and
I have been supplied with their descriptive matter. I
have made every endeavour to keep myself right up to
date on the matter. On a number of occasions I have
been asked to suggest a scheme for the House of Repre-
sentatives.  Istimates have been taken out, and
although the cost would, in my opinion, be small, my
suggestion has been turned down each time. There
appears to be an unwillingness to expend a few hundred
pounds in improving the existing conditions.

84. To Mr. C'ook.—T keep in touch with the latest
improvements. The expenditure incurred in the in-
stallation of an air-conditioning plant is absolutely jus-
tified as an insurance against deterioration of the elec-
trical apparatus concerned. . It represents about 3 per
cent. on the total cost of the apparatus, and no one
should hesitate to pay 3 per cent. for protection against
moisture. A distinet saving is thereby effected. These
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plants are undergoing a process of evolution. The Col-
lingwood automatic telephone exchange equipment was
the first which we installed. It has been recognized
for some years that ultimately double doors and double
windows will be included in the construction of tele-
phone exchanges, but we have not yet faced the higher
initial cost of constructing buildings which will afford
that protection. At Collingwood, however, we could
install double doors for a very small expense, and I
understand that there is a movement afoot to have them
installed there. I have here a diagram showing the
humidity inside the Ashfield telephone exchange, Syd-
ney, in February and March, 1920. I have just in-
stalled a plant there, and it will be placed in commis-
sion within the next week or two. Our limit for a
telephone exchange is a humidity of 70 per cent. The
diagram shows that for five days the humidity did not
fall below 70 per cent., but on the other hand it reached
95 per cent. Those are probably the worst conditions
that will be encountered in Sydney. I also have a
diagram of the conditions in the Collingwood exchange
for one week from 25th February, 1923, Although
the variations in temperature outside are from 53 to
104 degrees, inside the building it was maintained at
between 62 and 73 degrees. The readings were taken
by a man whom I had observing the plant during the
day-time. The plant was put in operation at 8
o’clock on a Tuesday morning. The humidity inside
the room was then 80 per eent., but when the plant was
started it fell very rapidly until it got below 70 per
cent. At night, when the plant was shut down, there
was a gradual rise until by the following morning it
had reached nearly 80 per cent. When the plant was
put in operation at 8 a.m., it, together with the heat
of the building, reduced the humidity to just over 60
per cent. I have not a similar diagram illustrating the
conditions that existed at Collingwood prior to the in-
stallation of the plant. According to the official sta-
tistics the highest known outside temperature in Sydney
has been 108 degrees, and in Melhourne 111 degrees.
The lowest Sydney reading has been 35.9 degrees, while
the lowest in Melbourne has been 27 degrees. The
wettest conditions up to the present have been noted in
Sydney. We are commencing to install a plant in Bris-
bane, and that will probably show a greater humidity
vange. The best type of building for an automatic
telephone exchange is a cavity brick building with ceil-
ing of either concrete or plaster boards, and properly
roofed with a good air space between the ceiling and
the roof. I favour having two roofings. Except in
a consultative capacity, I handle only the mechanieal
equipment. The chief architect carries out the design-
ing of the building. When suggestions are made for
improving the conditions, as a general rule, he will em-
body them in his designs. An air-conditioning plant
would be very much more expensive to operate in a flat-
roof type of building than in a building having a pro-
tected roof. We are rather favorably situated at Col-
lingwood. ~There we have a wooden ceiling, plaster-
faced, insulated on top, and with a roof to protect the
ceiling from the weather and sun. We have the tiled
roof above to protect the ceiling from the weather
and the sur’s rays. Air refrigeration would be
very much more costly with a flat concrete roof
than with a similar roof protected with tiles and
air-spaced. As an air-conditioning proposition solely
it would bhe advantagecus to make all windows double,
with air space between the two panes. That is
now being done in some parts of the world, but more
as a protection against cold. T should not go so far
as to say that we should immediately adopt that method.
It would considerably increase the initial cost of the
building. TUntil we can ascertain over a number of
years the running costs of our present system, I do not
think that T should be justified in recommending the
greater expenditure. As gsoon as T satisfy myself that
the extra outlay is justified, I shall have the matter con-
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A test in a small way
figures which I have at

sidered by the department.
would only give us laboratory
present.

35. To Senator Reid—1 have tried foreing the air
into the rooms near the ceiling on one side of the build-
ing and taking it out at the bottom on the opposite side.
T have also tried putting it in at the top and taking it
out at the top. I have seen installations where it 1s
taken in at the bottom and out at the bottom. My ex-
pericnce has led me to adopt the practice of passing
the air in just below the ceiling on one side of the room,
and taking it out just below the ceiling on the other
side of the room. I have done that, not only in tele-
phone exchanges, but in other public buildings. T have
recently made calculations to show the difference in cost
of operation with a concrete ceiling compared with the
type of roof and ceiling proposed for Elsternwick., From
an air-conditioning point of view there is very little to
choose between the ceiling proposed for Northeote and
an ordinary lath and plaster ceiling, particularly if the
plaster ceiling is a double one, the under-side ceiling
joists being covercd with plaster boards, and the top
side timbered or fitted with fibro-cement sheets. The
heat effeet would be better in the latter case than it
would be with a concrete ceiling, but I understand that
for protection against fire it is necessary to have a con-
crete ceiling. In referring to the installation of double
doors, I meant the provision of a vestibule so that when
o man enters the building, the outside door is closed be-
hind him, and he passes through an air lock. At mo
time can a definite current of air be blown in from the
street. When a building faces the morth with a glass
front, the heat inside the room is distinetly greater than
it is with a southetn outlook. On the other hand, light
is a very important factor in telephone exchanges.

36. To Mr. Mathews.—There would be a difference
of only from 15 per cent. to 90 per cent. in the cost
of a 6-inch fireproof concrete roof, compared with a
tinch roof. Four inches would hardly be strong
encugh to span an average telephone exchange. Air-
conditioning plants are used mostly in America. 1
have mno knowledge of their having heen installed
in Europe. I have full particulars of the plant
in use in the Grand Rapids exchange. It has been
in operation for approximately fourteen years. I do
not know whether any of our engineers has seen
that plant working. It differs from ours in that, in-
stead of changing the air in the exchange six times,
they put in a change of approximately one part of fresh
air to five parts of re-circulated air. That makes the
operation somewhat less costly for heating during the
winter-time. In summer periods, when high humidity
conditions prevail and refrigeration is necessary, the
difference is not so marked. As the plant has been re-
tained, I take it that it is working oftectively. The
literature which I have was published by the manufac-
turers of the plant. I have written to the company,
and T am advised that it is still satisfactorily perform-
ing its functions. The cost of installing that plant
fourteen years ago would have no bearing on present
Australian costs. They aimed at a rather higher
standard than we when they installed the plant. It
was guaranteed to heat the switch room to a tempera-
ture of 70 degrees in zero weather, and to cool it to 2
temperature of 75 degrees under maximum Summer
conditions; to maintain at all times automatically the
temperature in the switeh room with a variation of
not more than 1 degree; to de-humidify the alr in sum-
mer, and humidify it in winter, so.that the relative
humidity in the switch room would be 50 per cent. at
all times; to control the relative humidity at a varia-
tion of not more than 5 per cent.; to provide 500 cubie
fept of air per minute; to wash all incoming air and
remove 98 per cent. of all foreign matter. Tt was found
after the first summer’s operation that a Ttelative
humidity of 60 per cent. and a heating temperature of

75 degrees gave perfeet operating conditions; that is
to say, they allowed quite a margin on their original
humidity guarantee, making the operation very much
less costly. To my mind they discovered that it would
be very much more costly to operate on the 50 per cent.
margin, and they allowed the humidity to rise to 60
per cent. The majority of the telephone undertak-
ings in the United States of America are run by pri-
vate companies. L have not heard from this company
whether the plant has proved effective. The winter
conditions there are very much worse than they are
here, the temperature frequently falling below zero,
and water has to be added to humidify the air at low
outside temperatures.

87. To Senator Lynch.—There are automatie tele-
phone exchanges in Europe, but I have no knowledge
of air-conditioning plants having been installed. The
temperature conditions in Great Britain during 90 per
cont. of the vear are such that the relative humidity
can be maintained at a low figure, merely by heating.
The variation in temperature 1s less in Europe than
it is here. 1 should say that the adoption of this sys-
tem in America was dictated by motives of economy.
T ean foresee conditions, particularly in Sydney, under
which portion of telephone ex ‘hange apparatus could be
ruined in five years without this plant. It is a matter
more for postal engineers who operate this particular
plant that we are endeavouring to protect. If a plant
were subjected to the atmospheric conditions experienced
in the Ashfield exchange—and I understand that the
conditions at Mosman are actually worse than those at
Ashfield—a portion of the equipment would vequire
rencwal in a much shorter period than fifteen years.
The 3 per cent. to which I referred is the initial capital
outlay. The annual charge is, of course, very mucls
less; it is something less than 4 per cent. Personally,
T consider that it has been absolutely necessary to in-
stall plants of this description. Variations in fem-
perature are not desirable. The hotter one allows the
air to become the greater is its capacity for holding
moisture. If there is a high temperature and high
moisture conditions exist, and you gubject a room t0
a drop in the temperature, you Iun the risk of con-
densation occurring on portion of the equipment; that
is to say free water would be present in the room after
high temperature conditions. If you maintain a low
temperature, the risk of having an actual deposition
of moisture inside the room would be less than it would
be with occagional high temperatures. Any advantage
in the way of a lower temperaturc obtained by locating
the switch room on the dowest floor of the building
would be offset by the greater rigk of moisture enter-
ing the room through the floor. Much more light is
obtained from an upper floor, and that is essential for
the maintenance of this fine mechanism. Moisture and
dnst might easily ruin a plant in a very few years; 25
per cent. of its normal life could be lost, because of the
absence of such a plant. The present limit in the ex-
changes is 70 per cent. To maintain a humidity of
80 per cent. would mean nearly doubling the operating
costs. If the humidity can be maintained at 70 per
cent. at an equable temperature of 70 degrees, the de-
terioration due to climatic conditions is mnegligible.
There are periods when the plant is not in operation.
Tt may be operated for from two to eight hours in a
day. During the remainder of the time, if a door sub-
ject to external wind pressure is opened, there i3 a
ohance of the external air being blown into the room.
On a rainy day, with a single door, half a dozen men
entering a building: frequently would allow a sufficient
quantity of the external atmosphere into the room 0
make it necessary to commence the plant earlier than
if there were an air lock to prevent the draught of ex-
ternal air entering the room. When the plant is work-
ing the pressure inside the room is greater than it is
outside.



38. T'o Mr. Mackay—The operating cost of the Col-
lingwood plant, based on a period of six months to the
end of last year, is as follows :—

Power £303
Coke o e B30
01l ik o £5
Ammonia ¢ T £3
Labour £113
Total £456 per annum.

The labour costs are higher than I expected they would
be. The cleancr spends an hour a day on the super-
vision of the plant, and portion of the £113 is for the
time so spent by him. The £456, therefore, does not
altogether represent an additional charge against the
exchange; that figure can be reduced by some £50. T
understand that a momentary rise in humidity in the
exchange at Collingwood does not cause very much
trouble. I have made observations with clean paper
to try to measure the quantity of dust entering the ex-
change. I could not measure the quantity we found
in the building. In connexion with the plant in-
stalled at Brighton, we have had the benefit of three
months’ operation, and I had the water-washing tank
cleaned out yesterday. I have here a sample which
shows thick mud 2 inches from the bottom of the bottle,
somewhat lighter mud 3 inches above that, and then
clear water to the top. That was taken from the
bottom of the tank. The total quantity was probably
eight times as great as the sample.” The cost of operation
of the refrigerating plant is trifling; the fan represents
approximately one-half of the total power charges.
The expenditure is well warranted by the results. The
estimate of £813 is for a plain ceiling. I should like
to have a lining on the top of the ceiling joist, making
the ceiling double. That would increase the expendi-
ture by approximately £150. A reinforced concrete
ceiling with tiled roof would not be quite so effective,
but the difference would be negligible. The expendi-
ture for a tiled roof in addition to the concrete flat roof
would be only an additional £40. To attempt to con-
dition a room with a flat concrete ceiling may mean an
increase in operating costs of anything from £100 to
£300 per annum more, and the capital expenditure
would also be increased by a few hundred pounds,
From a cooling point of view I prefer tiles to galvanized
iron. An iron roof, alse, would not last so long.

39. To the Chairman.—A concrete roof without tiles
on top would affect the humidity, because the tempera-
ture of the exchange could rige to a higher margin than
with a protected tvpe of roof, and consequently its
capacity for moisture would be greater. In my opinion
the CO2 in a chamber such as the House of Repre-
sentatives would be absorbed in the moisture in the
air and be carried out. If I were dealing +with the
legislative hall, in addition to having cirenlation going
in at the bottom and out at the top, I would arrange
the duct work so that the process could be reversed. 1
would also place registers under the control of indi-
vidual members so that they could freshen up to their
own requirements the space immediately about them.

40. T'o Senator Reid—If the air is in constant move-
ment by the passing in of a liberal supply of fresh
air and the extraction of the foul air, the effect of
occupancy by a large number of persons is negligible.
Actually, if the air is stagnant in a room there is an
inerease in the water content and in its foulness. (102
is not now regarded very seriously in ventilation prob-
lems; with air movement it is negligible.

41. To the Chairman—We aim to introduce the air
through registers at a very low velocity so that the
draught cannot be felt. Under any conditions there
1s,.0of course, a movement of air, but we aim to make
it low. At the present time the practice is to intro-
duce the air above the floor level to obviate the possi-
bility of any draught being caused. The system
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adopted must depend entively upon the conditions in
the room.

42. To Senator Reid —Ny idea is to allow the air
to enter a room at a very low velocity and to take its
owun thermal course.

43. To Senator Lynch.—We are told that the life of
a telephone plant, if adequately protected, is twenty
years. It would not be possible to isolate that portion
which 15 liable to suffer from the peenliarities of the
atmosphere, and at the samc time provide ready aceess
for maintenance and adjustment, A tractor could be
put out of commission for a fortnight, taken down and
adjusted. In a telephone exchange service, particu-
larly where subseribers are grouped together, great in-
convenience would be caused if 50 or 100 lines were
thrown cut of comunission to wuake an adjustment to
one. I do mnot think one could justify the sealing up
of the plant. It must be left open to obtain ready
aecess.  Developments may ultimately proceed along
those lines, but at the present time it would be disad-
vantageous to entirely seal up the sets.

(Taken at Melbourne.)
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44. To the Chairman.—The general conditions of
the tendering for automatic supplies in Australia are
equitable to all tenderers. We tender in Australia; but
1 believe that tenders are called at the same time in
the High Commissioner’s Office, London. As the Post
Office requires each tendering firm to have a repre-
sentative in Australia, tenders are submitted in Aus-
tralia, but when there has not been sufficient time we
have cabled our quotation from here to Great Britain,
and it has been lodged with the High Commissioner.
That, however, is only done under high pressure. We
prefer to tender here. It is one of the provisions of
tendering that the exchange for which you are tender-
ing must work in with exisiing exchanges in the same
network. The telephone organization in Australia can.
be divided into networks covering the capital cities, and
cach exchange in each network must necessarily work
in with the others in that network. Otherwise there
would be chaos. In initiating a scheme of automatic
exchanges there iz no danger of providing a specifica-
tion which would enable one firm to securc a mono-
poly. Generally speaking, with the exception of one
American system, the whole of the present automatic
manufacturers are working the Strowger step-by-step
system. In Great Britain there has been a standardiza-
tion of equipmeni, but not of system. There is a
difference between the two, which I can best explain by
a short history of the Post Office automatic develop-
ment. Some years ago, when the British postal autho-
rities were thinking of having automatic exchanges,
they sent & commission of inquiry to America, which
was the home of autematic exchanges. After inquir-
ing very thoroughly into the proposition, the Com-
mission decided that the step-by-step system should be
adopted in Great Britain. There are peculiar diffeul-
ties in Great Britain, particularly in London, with its:
tremendous population and large number of telephone
exchanges. The postal authorities got all the big:
British manufacturers of telephone material together
and formulated certain circuits, which they based on
the different company circuits. Then they called to-
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gether the engineers of the various companies and asked
them to express their views on the scheme as put for-
ward by the Post Ofiice. After several conferences an
all.round sort of compromise Was arrived at, by which
the big manufacturing companies were enabled to sub-
mit quotations on Post Office requirements. . That
meant that on certain apparatus oi which patents were
held an arrangement was come t0 by the Post Office
with the patentees, by which a certain order was placed
with a patentee, and, in consideration for receiving
that order, the patentee gave the right to all the other
manufacturers to manufacture the article patented by
him. Therefore, the Department’s requirements were
standardized with the four or five principal manufac-
turers. Where under his existing scheme the manu-
facturer was not able to £all in with the Post Office
seheme, he had to make alterations to his scheme to
enable him to do so. The same scheme is being adopted
to a large extent in Australia. The Commonwealth’s
engineers are fully alive to the position. I have had
a number of conversations with them on the subject.
Manufacturers and users have come to realize that
standardization must be adopted so long as competition
is not eliminated. With four or five firms making
standard material, the Commonwealth will be quite
safe in that respect. It was not a few years ago.
Sjemens Brothers secured a contract in Brishane some
time ago at a low rate, but the price they were willing
to aceept did not affect the matter of standardization.
We also quoted for that work. - We guaranteed t0
supply a plant that would work in with any standard
step-by-step syster. Tn the same way the plant put
in by Siemens Brothers would work in with any plant
provided by us. There is no difficulty in combining
standardization with eflicieney. We are quite prepared
to quote for exchanges which will work in with existing
exchanges. More than that is mnot required. The
Rritish authorities are not now favorable to a continua-
tion of the manual system. This year we have received
orders for five or six automatic exchanges 1n Great
Britain; but, as the Tostal authorities adopt the policy
of keeping all the manufacturers supplied with work as
far as possible, if we are equipping five or gix exchanges
it is quite reasomable to assume that the other three
frms have three or four each %0 equip. Thus the
British Post Office must have placed orders this year
for at least fifteen or sixteen automatic exchanges. The
arrangement in force in Qreat Britain does not
oliminate competition. With four or five firms quot-
ing you have open quotations. It ig not a question of
being forced to give an order to one individual. When
the equipment is standardized, the firm that can make
it the cheapest gets the work. As a matter of fact,
standardization necessarily Increases competition. If
you were to ostablish an exchange in a Melbourne area
on some peculiar system that did not lend itself to
standardization, you would need to keep on with that
system only. I do not think it is possible for the price
of automatic equipment to fall for quite a number of
years. The reason is an cconomic one. Great Britain
has a vast programme of automatic exchanges. Ameri-
can manufacturers are so full up with America’s de-
mands for automatic exchanges that they arve doing
very little exportation. Japan has a big programime now
for her devastated areas. 1 think her order is some-
thing like sixteen boards. South Africa and India are
slso ordering largely. U is evideni that during the
next few years there will be more automatic exchange
work available than the manufacturers can eope with.
They must increase their staffs, and, as the manufac-
ture of automatic apparatus ig skilled work, there must
be a dearth of skilled labour, with a consequent increase
in wages. Therefore, there is more possibility of prices
hardening than there is of them coming down. It is
usually recognized that the minimum number of sub-
seribers for a standard step-by-step automatic exchange
‘s about 1,000 lines, but it has been proved that very
much smaller areas can be taken care of by a relay

system of automatics. With the relay system, instead
of the selectors moving horizontally and vertically,
springs make contact by a system of relays. We have
jusb completed eleven small boards of 50 to 200 lines
each on the Bengal coal-fields, and they have given great
-atisfaction. It is entirely a question of maintenance
charges. With a reasonably sound relay automatic
system it 18 possible to pub in automatics practically
anywhere. 1 aking all charges into consideration

think that an automatic system would be as cheap as
a manual system. It would certainly be more efficient.
The Commonwealth authorities have nob sought informa-
tion from my company in connexion with the type of
air-conditioning plant required to be installed in an
auntomatic telephone exchange. 1 do mot know of any
case in which an hair-conditioning plant has been estab-
lished in connexion with an automatic exchange in
Great Britain, but it ig hard to compare conditions in
England with those in Australia. There ig mot 1M
Creat Britain the moisture or heat that we have in
Augtralia, and when heat and moisture are combined
there is a certain amount of oxidization of the cables and
contacts. That trouble does not occur in Great Britain,
I recommend the use of air-conditioning plants in
the coastal towns of Australia, but not for inland
towns. An air-conditioning plant does not altogether
overcome the dust trouble, I am inclined to think
that the dust trouble is to gome extent exaggerated.
It should mot occasion trouble in an exchange which
is in fairly constant operation, and where there
are not a lot of contacts which are used only
once a day. It depends on how you have your
banks wired or your exchange modelled. So loug
ag you have your exchange cfficiently modelled, and
there is no apparatus kicking about which is not doing
its fair proportion of work, the dust trouble does not
really matter. The whole operation in an automatic
exchange is made up of two classes. The first is the
ordinary relay operation, in which all the relays work
under covers. There are springs for making or break-
ing contacts. The other is a purely wiping operation,
cither horizontally or vertically. Dust should be abso-
lutely eliminated if the men in the exchange do not
leave the covers off, because the covers are practically
airtight. If the gliding contacts are not in use, you
may get dust trouble. If they are in use economically
and cficiently, the dust is constantly being wiped off.
Tf they are standing for hours unused, they are not
wiped, and the next time they are used trouble is eaused
by any dust that may lodge. ¥rom my experience I
do mot think that the dust trouble is serious from the
point of view of maintenance. 1t is advisable to have
vacnum cleaners in all telephone exchanges, automatic
or manual. Fifteen years ago, We put a very extensive
vacuuin-cleaning plant into a British manual exchange.
It was a great boon. A vacuum plant is effective mn
many ways. 1t helps to keep the apparatus efficient,
and also helps to reduce maintenance charges. How-
over careful the mechanies may he, they are constantly
snipping off pieces of wire, and as there are thousands
of tags kicking about, if a piece of wire comes into
contact with these, irouble is caused. If there 1§ Teason-
able cleansing with a vacuum cleaner, 90 per cent. of
the diffienlty from this source is removed. 1t is advis-
able, generally speaking, to keep the humidity of the
room in which an automatic telephone exchange is in-
~talled below 70 per cent., but, unless the humidity is
fairly constantly above 70 per cent., it will not have
a very detrimental effect, that is to say, there will be
o dotrimental effeet unless there are prolonged spells
of very bigh humidity, say, for weeks at a time. I
have known cases in Welhourne where the frames and
racks in an exchange have been absolutely saturated
with moisture after a rainy period, when the humidity
must have been well over 90 per cent. for probably two
or three weeks, or longer. With humidity at 90 per
cent. or more for two or thres weeks, serious damage
may be done to an automatic exhange. The dust



settling on the moisture and the oxidization of contacts
are the cause of trouble. In an electrical contact two
pieces of metal come together, and a current passes
through them. With dust and moisture, even with dust
without moisture, or with moisture without dust, a
certain amount of oxidization sets up, particularly on
account of moisture, and the effect is that, when the
contact 18 supposed to be made, the oxidization insulates
the two points, so that no current passes through and
no connexion 18 made. With excessive moisture very
serlous trouble may be occasioned on the insulation re-
sistance of the cables. The cables must have a certain
amount of resistance between conductor and conductor;
otherwise there is overhearing between two lines, With
an excessive amount of moisture the insulation, resist-
ance is broken down, and necessarily there is overhear-
ing to such an extent that the exchange cannot work.
When there is sufficient moisture to break down the
msulation resistance, the only thing to do is to drive
the moisture out of the exchange and then heat the
exchange sufficiently to drive the moisture out of the
cables. It is very hard to say at what point of
humidity oxidization sets in. It depends upon the
amount of current flowing through. ~Certain points
may be taking a much higher current than others, and
they will probably oxidize more quickly than others. I
would not attempt to set down a hard-and-fast rule, and
say that a certain humidity will bring about oxidiza-
tion. That can only be ascertained by practical experi-
ments. Brass and copper do not oxidize casily, as iron
does; but in an automatie exchange equipment we arc
dealing with german silver and platinum. With
germau silver, which oxidizes less rapidly than prac-
tically anything else, there may be oxidization and low-
insulation resistance, causing overhearing. There has
never been any arrangement between the tenderers for
Commonwealth requirements as regards prices or any-
thing else. I would certainly know if there had been
any such arrangement. '

45. T'o Senator Reid—When the British Post Office
brought about standardization of equipment, no
attempt was made to fix prices. All that was done was
to get down to a standard equipment upon which ten-
derers could quote. When tenders were issued, the four
or five firms who were capable of tendering did so, and
the one who put in the best tender, from the point of
view of price and efficiency, secured the work. Other
things being equal, the lowest tender is accepted by
the British Post Office. I do not know what systeni
exists now in regard to division of work, but T know
that the policy of the British Post Office is to keep as
many firms going making telephone apparatus as pos-
sible, so that they will always have some one to rely
on, and so that there will always be reasonable com-
petition. It is a business proposition from their point
of view, because the more factories there are the more
competition there is, and if they want material in a
rush they can fall back on four or five firms, whereas
if they put all their eggs in one basket I do not know
where they would be. I have not had any experience
of an automatic exchange that has not been established
in a coastal district, but I think I am safe in saying
that in the majority of Australian inland towns there
will very seldom be ,prolonged spells of humidity of
anything in the nature of 70 per cent. As air-condilion-
ing plants are chiefly required to overcome excessive
humidity, they will not be required away from the
roast, where the humidity is not high. I see no reason
why a temperature of 120 degrees in the shade should
affect an automatic equipment to any appreciable ex-
tent.

46. To Mr. Mathews—There is not in an auto-
matic exchange metal in sufficient bulk for heat to
cause it to expand or contract. Expansion or contrac-
tion of metal depends upon a combination of bulk and
temperature. In an exchange you are dealing with
small quantities of metal; the expansion and contrac-
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tion would be so infinitesimal with a temperature of
even 130 degrees that there would be no need to worry
about it. We have never specified in our tenders that
an air-copditioning plant must he employed. I am
not sure that the specifications have not stated that an
air-conditioning plant would be required. In our
tenders we have a maintenance period of twelve months,
but we give no guarantee beyond that period. No
company could give a guarantee for an automatic plant
for any period of years, because everything depends
upon how the plant is managed. Efficiently managed,
a plant may last for twenty years. Without cfficient
management, it may not last for more than ten years.
We have no one in our firm in Australia who is con-
versant with air-conditioning plants. I do mnot know
of any air-conditioning plant having been installed in
Great Britain. We are not concerned in the installa-
tion of these plants. T do not say that the humidity
difficulty has been exaggerated. I have seen very much
trouble caused by humidity. 1 say, however, that the
dust difficulty has been exaggerated. I do not think
that a fire would keep an exchange properly heated
without at the same time increasing the humidity,
unless, of course, the room is sealed, and the humid
atmosphere outside is prevented from coming in.

47. To Senator Lynch.—T understand that the ar-
rangement with the British Post Office still holds good.
Owners of patents agreed under certain conditions to
allow other manufacturers to use their patents.  For
instance, there were one or two points in Siemens
Brothers dial which the Post Office thought were very
good, and they eventually adopted a dial which was a
combination of Siemens Brothers, and that which had
been elaborated as the result of the experiments of the
Post Office itself. In consideration of a certain order
being placed with them, Siemens Brothers threw open
their patents on their particular portions of the dial,
aud now all the firms are in a position to manufacturo
the dials required for automatic telephones. Prac-
tically all the material required for automatic ex-
changes in Australia is covered by patents; but, so far
as British contractors arc concerned under the arrange-
ment with the British Post Office, most of those patents
are thrown open for export to the British colonies and
dependencies, and for use in Great Britain. I do not
think the public are sufferers by the fact thal these
patents have not run out, because, as a result of the
adoption of the standard Strowger step-by-step systen,
four or five firms can handle it in four or five different
ways, and yet all will get exactly the same results. We
are handling it in a certain way, another firm is
handling it on their own particular method, which is
covered by patents. Each firm has its method covored
by patents, hut we are all achieving the same objeect,
that is to say, each is giving an effcient service whicl,
will work in with what is supplied by other firms. The
pateuts do not affect the purchasers, since material
can he purchased from three or four different firms and
yet be exaetly what is wanted. Tt was purely on the
merits of the tender that we lost the Brishane contract
secured by Siemens Bicthers. I know that there were
at least four or five tenders on that occasion. If
tenders are called for five or six exchanges in the samec
network all close together, it is probably better in the
public interest to call for the lot in one contract. It
is hetter from the stand-points of efficiency, mainten-
ance, and cost. .\ big quantity of equipment can e
handled through a shop cheaper than a small quantity.
One skilled man can install two or three exchanges,
whereas, if the contract is split up amongst different
companies, each company has to supply a special in-
staller for each exchange, and three installers’ wages
have to be paid instead of one. On the other hand, if
tenders are called for equipments in New South Wales
end Vietoria, no purpose would be served by bunching
them. The Commonwealth has under consideration tho
installation of automatic exchanges at many centres.
The sooner it gets its programme going and tenders
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are issued, the less likelihood there will be of disap-
pointment in the matter of delivery. Practically every
big administration in the world is now calling for tele-
phone equipment, and the manufacturing capacity 1s
limited, as it always must be. At any rate, 1t will be
at the peak point for the next two years. If I were
handling the Commonwealth Telephone Department,
thig fact would worry me tremendously. I1f I were
banking on getting quick delivery two years hence, I
would be let down. There 18 very little prospect of in-
creasing the production of telephone equipment in
Australia. Some years ago 1 became interested in the
question of manufacturing telephone apparatus in Aus-
tralia, and I wrote to our works manager at Home ask-

ing him for his views. i

I think he said that, although
the works under his control are one of the most effi-
cient in Great Britain, he had actually to buy from
outside firms over 400 separate parts that he could
not himself manufacture economically, although our
works are a big establishment, where one would imagine
everything could be made. If an Australian manufac-
turer of telephone apparatus had to indent from the
other side of the world all those 400 parts, and un-
doubtedly many other parts, it would not pay bim. No
business man would put down in Australia a factory
on the lines of one of the big British factories; there-
fore, it would be.an absolutely uneconomic problem to
attempt to manufacture telephone apparatus in auy
large way in Australia. There are too many details
to be manufactured. Our firmm must turn out many
thousand different parts. The proportion of tele-
phone equipment now manufactured in Australia is
fess than one-half of 1 per cent. The only items manu-
factured in Australia to any exfent are wire and in-
culators. We pay duty on charging generators and iron
frames. We are now engaged in an argument with the
(‘ustoms Department on the matter of paying duty on
tondensers and induction coils. Generally speaking,
we show in our tender the duty for which we are
allowing. If we are not gatisfied that a duty will be
imposed, we stipulate that, if we are asked to pay duty,
the Department must make an allowance to us for the
amount paid. The form of tender is a standard ome,
covering, not only telephone equipment, but also in-
sulators and other Postal requirements. The Com-
nonwealth engineers do not know the duty payable on
any particular iten, and they leave the matter to the
comtractors. No allowance is made for duty paid unless
we stipulate that the tender is put forward on the
assumption that no duty will be charged. In that case,
if duty is charged, it is paid by the Telephone De-
partment. Cases have occurred in which we have got
certain material through the Customs duty free one
week and have had to pay duty on it next weelk.

48. To Mr. Mackay.—In our tenders we always pro-
vide for the services of an installer to supervise the
erection of a plant. The Telephone Department sup-
plies all labour. We supply the material and a gkilled
nan to superintend the departmental labour. We have
1ot been asked to submit a price for installing an ex-
change. The practice in Great Britain until a few
rears ago was for the installing company to do the whole
job. 1f we were asked to install an exchange in Aus-
tralia we would find it impossible to get labour to do
the work. Where automatic exchanges in Australia
have been installed in new buildings they have proved
suitable in every way.

49. To Mr. Mathews—It is questionable whether
the iron frames could be manufactured in Australia.
They have to be drilled very carefully. There is not a
steady demand for them, so that it would not pay us as
a company to make them ourselves, although it might
pay us to have them made ontside. For the last seven
or eight years we have had our cable racks made in
Australia. If the whole thing were engineered pro-
perly, and proper drawings were prepared, it is pos-
sible that the irom frames could be made in Australia,
but as all sorts and sizes of iron plates and angles

have to be used, just the right sizes might not be avail-
able at the moment they were required.

50. T'o Senator Lynch—1I should say that, roughly,
the life of an equipment without an air-conditioning
plant in the fairly narrow limits of a coastal town of
Australia would be not more than fifteen years out of
a normal life of twenty.

(Taken at Melbourne.)

TUESDAY, 15ma JULY, 1924,
LPresent :

Senator LyNcH, in the chair;

Mr. Mackay
Mr. Mathews.

Senator Barnes
Senator Reid
Mr. Cook

Laurence B. Fanning, Superintendent of Telephones,
(Central Admmistration, Postmaster-General’s De-
partment, sworn and examined.

bl. To Senator Lynch.—Hitherto the survey and
development studies 1 connexion with the estaplish-
ment of telephone exchanges have been prepared by the
engineering nranch. The equipment of an exchange
1s designed according to the estimate of the number
of subscribers that will connect to the exchange and
tne number of calls that will be originated by them.
Wlsternwick is one of the most densely settled districts
m the Melbourne metropolitan area, and is at presenv
served by the Malvern, Brighton, and Windsor ex-
changes. This necessitates an undue length of sub-
scribers’ lines and heavy capital outlay on outside
plant. It is estimated that by June, 1926, the
anticipated date of the cutover, there will be 4,000
subscribers in the Histernwick area. That number
will  be distributed as follows:—DBrighton, 1,800;
Malvern, 720; and Windsor, 1,480. Immediately the
new esxchange is ready, these 4,000 subscribers will be
transferred to it. 1f we do not establish a new exchange
in order to meet the development that is taking place
in the Brighton, Malvern, and Windsor areas, we shall
have to extend the existing equipment and buildings.
At Windsor the exchange would reach the limit of its
life by 1929, and we should have to erect a new build-
ing, because the structure now in use is not capable
of extension. At present there are 6,899 sub-
soribers connected with the Windsor exchange, and
it is estimated that in 1927 that pumber will have
increased to 8,839, in 1928 to 9,634, and by June, 1929,
to 10,510. The capacity of the exchange is 10,000 lines,
so that it is imperative that relief be provided before
1929. If an exchange be opened at Elsternwick we can
(ransfer 1,480 lines from Windsor, and by the delimi-
tation of the Windsor area we shall be able to carry
on the existing exchange probably till 1935. The open-
ing of the new South Melbourne exchange also will
relieve Windsor. In the Malvern area about 500 in-
tending subscribers are waiting for service, and unless
action is taken to reduce the pressure on that exchange,
it will be necessary to extend the equipment and build-
ing earlier than will be necessary if an exchange is
opened at Elsternwick. The new exchange would take
1,800 lines oft the Brighton exchange. Recently the
plant at Brighton was extended in order to give service
to a number of waiting subscribers. Further extensions
will be required unless an exchange is established at
Rlsternwick. That would not be an economical policy.
In a network such as that in the Melbourne metro-
politan area it is absolutely essential that the location
of the exchanges should be such as will enable all sub-
scribers to be reached with an average wire mileage
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as short as can possibly be secured. This course is
necessary in order to economize in respect of out-
side plant. If we do not go ahead with the lulstern-
wick project practically the whole cost of the equip-
ment, which amounts to about £168,000, will b
distributed over the Brighton, Malvern, and Windsor
exchanges; whereas, if we expend the money at KElstern-
wick, we shall save on cutside plant by the reduction
in the length of subscribers’ lines. Some of the lines
connected with the Brighton and Windsor exchanges
are nearly 2 miles in length. In a few years Mlstern-
wick will probably have about 10,000 subscribers, and
4 big saving in capital expenditure on outside plant
will result from having the exchange in the local tele-
phonic centre. This proposal is economical from the
departmental point of view, and it will also give to some
subscribers’ service at a lower rental than 1f they are
connected with more distant exchanges. We are SLMpLy
following the bhest modern practice of establishing ex-
changes wherever the density of telephone lines justities
this course. The telephonic centre of an area is arrived
at after making a caretul survey of the whole district,
taking into account the character of the business and
private settlement, the probable inecrease oi settlement,
aiw past telephonic development in the neighbourhood.
In the interests of economy it is essential that the
exchange shall be at the centre of the distribution of
wires. Ir the practice of serving the Llsternwick area
from the Brighton, Windsor, and Malvern exchanges is
continued, we shall ultimately expend far more money
than is involved in the Elsternwick project. Later we
may find it necessary to give further relief by estab-
lisning an exchange at Caulfield, and to relieve North-
cote by another exchange at Preston, and Canterbury
by an exchange at Balwyn. As to the relative merits
ol the automatic and manual switching systems the
department has adopted a policy of installing automatic
plants in the capital cities, and it would be unwise and
uueconomical to alter that policy. The modern
tendency is to develop the machine-switching system
vather than the manual,

52. To Mr. Mackay.—There is a possibility that the
general demand for automatic equipment will delay de-
liveries, but that risk would not warrant us in deferring
the installation of automatic systems. We have gone
so far in the conversion to automatic that it would be
inadvisable to turn back and install manual switching
plants. 'We have no reason to fear that we shall not
get deliveries to enable us to open the new exchanges
by the dates we have estimated. In any case there is
no certainty that manual plants would be provided
quicker than automatic.

53. T'o Senator Lynch.—Increasing the number of
exchanges makes for greater public convenience and
cconomy. No matter how many exchanges there are in
the network, it will be possible for every subscriber to
connect with any other subscriber in the network as
simply as if all were connected with the one exchange.
Of course the reduction in the length of subscribers’ lines
is more economical for the department, and that means
that we can give service at a more reasonable rate;
moreover, when the length of line is short we can give
service to subscribers more rapidly. With the exception
of the Central, Windsor and Hawthorn exchanges,
the manual equipment in use in the Melbourne metro-
politan area is.not modern. Tt is of the magneto
non-multiple type. A hbetter service is given in the
arcas that are automatically served, and, whilst the
difference might not be so marked if we were using a
modern manual plant, there is no doubt that when the
Melbourne network is wholly automatic the service will
be much better than it is to-day. There are disadvan-
tages in the operation of the two systems in the one
network, and, having committed ourselves to automatic
switching, the sooner we convert the whole network the
better. The magneto non-multiple plant is all right for
a small exchange where any operator can connect with
every subscriber on the board, but it does not meet re-
quirements in a large exchange. I have nothing to do

with the purchase of material, but I know that tenders
are dealt with by a board which has to report direct to
the head of the department. So far as [ know, the
present system ensures fair competition and reasonable
prices. L certainly do not think a non-technical body,
such as the Commouwealth Tender board, would be
qualified to deal with tenders for engineering supplies
the Postal Department. At present the demand for
telephone switching equipment is not large enough to
warrant private enterprise embarking upon the manufac-
ture of 1t in Austraba. 1 do not anticipate any reduc-
tion in telephone charges; as a matter of fact, the Aus-
tralian rates are probably the lowest in the world. On
last year's working throughout the Commonwealth, the
telephone branch showed a net profit, after paying in-
terest on capital, of about £283,000. Whilst we are
fully persuaded of the superiority of the automatic
system, we do not scrap a manual plant until it has
rcached the limit of its useful life. On a previous
oceasion L told the committee that I did not think that
the installation of an automatic plant at Box hill
would be justified, because by extending the existing
manual plant we could carry on satisfactorily until 1928
or 1929,

b4. To Mr, Mackay. —The establishment of an ex-
change at Elsternwick will reduce the charges to some
subscribers, who are at present beyond the Z-mile
radius irom the exchange with which they are now
connected.

90, To Mr. Mathews.—At present there are in the
Melbourne metropolitan network 45,500 subscribers’
lines and 64,671 stations. We anticipate that witnin
the next five years the number of lines will be doubled.
We look forward to an annual increase at the rate
of 15 per cent., so that in five years there will be
approximately 100,000 subscribers in the network. The
switchboard in the Melbourne central exchange is of the
common battery multiple type, and it cannot De ex-
tended beyond its capacity or 11,700 lines. It is antici-
pated that nearly 20,000 subseribers wiil be connected
with that exchange within ten years, and it is proposed
to convert, it to automatic in three or four years.

56. To Senator Leid.—The Brighton exchange has
developed at the rate of 10.59 per cent. per annum,
the Windsor exchange at 12.39 per cent., and the Mal-
vern exchange at 26.7 per cent. The probable rate or
development in the wmlsternwick area may be inferred
from those figures. We expect to have 4,000 sub-
scribers at the date of cutover, June, 1926; at the enu
of five years, 5,700 subscribers; and at the end of ten
years, 6,710 subsecribers; and at the end of twenty
years, 9,500. The cost per unit of giving service in-
creases as the network extends, because the equipment
becomes more complicated. Whilst service in a small
area with 200 subscribers might cost, say, £25 per line,
the cost would be more than doubled in a large multi-
office network. Exchange equipment must be designed
to handle the maximum traftic, and that means that a
large proportion of it must be idle except during the
busiest hours of the day. Estimates placed before the
committee show the capital cost of automatic exchange
equipment at about £18 per subscriber’s line, whilst
calculations made in connexion with the North Mel-
bourne and South Melbourne exchanges gave the cost
of a modern common battery manual plant at about
£16 10s. per line. The manual plant involves a heavy
operating cost, which outweighs any saving on capital
cost, as compared with an automatic system.

57. To Senator Lynch.—The establishment of the
new exchange at Elsternwick will not seriously affect
the staffs at present employed at; Brighton, Windsor,
and Malvern, §

58. T'o Mr. Cook.—Wireless telephony is not yet of
much use commercially, and except, perhaps, over long
distances in remote areas, is not likely to be a com-
petitor with the present system within the lifetime of
the exchanges we are now establishing.
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(Taken at Melbourne.)
SATURDAY, 19th JULY, 1924.

Present:

Senator Lywce (in the chair);

Senator Barnes \ Mr. Jackson
Senator Reid l Mr. Mackay
Mr. Cook ‘ Mr. Mathews.

James Ross Briggs, Town Clerk, City of Caulfield,
sworn and examined.

59. To Senator Lynch.—L am aware of the proposal
by the Post and Telegraph Department to erect an
automatic telephone exchange in Selwyn-street, Elstern-
wick. The site, in my opinion, is quite satisfactory.
There is urgent need for greater telephone facilities in
the city of Caulfield and contiguous areas. Shop-
keepers of Caulfield have frequently asked me if any-
thing could be done in the matter. Recently we have
had experience as a municipal council of the grave
difficulty caused by the lack of telephones. The council
was desirous of having a telephone installed at the
works dépot some distance from the Town Hall so that
it would not be necessary for officers of the council to
travel backwards and forwards whenever they desired
{o communicate with the works dépdt. We made the
application in the ordinary way about 2 month ago
and a couple of days ago I received advice that it
would be available in from six to eight months. This
means that from the time of lodging the application
we shall have to wait nine months for the telephone.
The engineer who has been recently appointed also
made application for a telephone to his private resi-
dence and has been advised that he will have to wait
for a period up to nine months because, under present
conditions, the department is not in a position to
provide the telephone earlier. This I think is the
experience generally. There has been a very rapid
inerease in the population of Caulfield, which is served
by Brighton, Malvern, and Oakleigh exchanges. The
erection of an exchange at Elsternwick would relieve
the exchanges referred to and no doubt permit an im-
proved service being made available at a much earlier
date than at present is possible. In 1912 Caulfield
had a population of 18,210, in 1919 it had increased
to 35,563 and at the end of 1923 the population was
returned at 52,489. In other words it has almost
trebled in eleven years and
point of population among the suburban municipalities.
Referring again to the difficulty experienced by people
in getting telephone connexions 1 may say that only
yesterday a ratepayer told me that he would have had
the telephone long since, but that he knew from the
experience of others that he could not expect to get it
under akout twelve months and he did mot feel dis-
posed to make the application. People do not care to
wait that length of time, I have mno doubt that in
quite a number of instances if there was hope of being
able to get the telephone within a reasonable time
there would be a substantial increase in the number of
applications. The expansion of population will, T be-
lieve, be maintained for some years to come. We have
taken out the figures for Caulfield and basing the re-
quirements of the people on the same area as is now
permitted for each dwelling the population of Caul-
field should eventually reach 100,000. Roughly the
boundaries are Dandenong-road on the north, North-
road on the south, the railway line at Elsternwick on
the west, and Poath-road, Oakleigh, on the east, the
area being about 5,600 acres—the largest of the cities,
with the exception of Camberwell, in the metropolitan
area. In view of the fact that we have adopted the
system of rating on unimproved values, it is not likely
that land will be held out of use for speculative pur-

poses. I am familiar with the automatic telephone
system. In my opinion it is quite satisfactory and a
distinet advancement on the old manual system.

Recently T visited Europe and America, and from my

Caulfield is now first in .

experience there I should say that the telephone system
in Australia is quite as satisfactory as in any other
country.

60. T'o Senator Reid.—The increase in population at
Glenhuntly has been very rapid indeed. I have mot
the actual figures as we have not taken out a sub-
division of the municipality known as Glenhuntly, but
the growth in population between Glenhuntly and
Ormond station has been very considerable in recent
years. The new tramway being laid in Hawthorn-road
northward to North-road will lead to a further in-
crease, as there is a considerable area of open country
on the other side and unquestionably it will be rapidly
occupied. The experience of Caulfield, which in 1913
made itself liable for the purpose of having the tram-
way syslem introduced under the old Prahran and
Malvern Tramways Trust, justifies the belief that fur-
ther extensions will lead to a further expansion In
population.

61. T'o Mr. Juckson—The site for the proposed ex-
change is close to Histernwick, which is an important
shopping centre of the Caulfield municipality. As a
matter of fact there are five or six shopping centres in
(aulfield close to the railway stations of Malvern, Caul-
field, Carnegie, Garden Vale, Murrumbeena, Elstern-
wick and Ormond, and communities have grouped
themselves round those centres. The City Council by-
laws restrict businesses to certain defined areas. I do
not articipate a much greater expansion of the shop-
ping area near the Elsternwick station, because the
street known as Glenhuntly-road is pretty well built
upon already. There are very few vacant allotments
in close proximity to the site of the: proposed exchange.
I have not taken out the figures as to the number
of shops in Elsternwick compared with the total popu-
lation, and I cannot say definitely if there is one shop
to every 23 people, but it is a long road and ultimately
it will be a continuous line of shops. The experience
of Collingwood, where the revenue per line is about £16
per annum as compared with an estimate of £7 per
annum, justifes the belief that the revenue of the
Elsternwick exchange will be buoyant.

69. To Mr. Mathews.—I have used the automatic
telephone for eight or mnine years and in my opinion
it is much better than the manual system. I have no
complaint to make about it. Mechanically it is quite
satisfactory. I think that is the opinion generally of
business people who use it.

83. To Mr. Mackay.—I regularly use the Brighton,
Malvern and Windsor exchanges through the council
lines. I cannot say what provision there is at those
exchanges for additional subscribers, but I am satisfied
that the complaints about the delay in getting tele-
phone connection is very general.

84. To Mr. Cook.—1I believe the growth of the sur-
rounding territory which will be served by the pro-
posed exchange, will continue. I have submitted to
me regularly month by month, figures relating to the
applications for permission to erect further houses and
shops, and I know that this work is going on steadily.
This year perhaps will not be so good as last year
from the point of view of numbers of applications,
but they are sufficiently high to warrant the belief that
the expansion to the city will continue for some years.
Last year and the year before might have been regarded
as boom years from the building point of view, but
in my opinion the retarding of building operations,
experienced lately, has brought the position, so far as
Caulfield is concerned at all events, back to normal.
Building costs are not quite so high as they were six
months ago. I believe the delay in getting telephone
connexion is due simply to the fact that the department
is unable to provide the facilities. I am satisfied that
if people could get the telephones within a reasonable
time there would be many more applications.

65. To Senator Lynch.—It is difficult to say just to
what extent the progress of Caulfield has been retarded
hy the absence of greater telephone facilities. I can
only say that, in common with other suburban areas,



Caulfield has been affected, I have been in communi-
cation with officials of the neighbouring local govern-
ing bodies on this subject. Their views are represented
hy what I have said as to the pressing need for im-
proved telephone facilities. ‘

(Taken at Melbourne.)
MONDAY, 21sr JULY, 1994,

Present :

Mr. Greeogy, Chairman;

Benator Barnes Mr. Jackson
Senator Lynch Mr. Mackay
Senator Reid Mr. Mathews.

Harry Percy Brown, Secretary, Postmaster-General’s
Department, Melbourne, sworn and examined —

66. To the Chairman.—I am aware that the Com-
mittee has had referred to it, the establishment of
automatic telephone services in different parts of the
Commenwealth. T have had considerable experience
in eonnexion with automatic telephone services in Great
Britain, but not in other countries. It is the palicy
of the British postal authorities to develop multi
office network entirely on an automatic basis, and par-
ticularly in London. = It has been stated that in Great
Britain they were holding their hands in the matter
cf automatic telephome services, and continuing with
the manual system for a time. This policy was being
followed, T understand, not because of any difference in
the efficiency or cost of the system, but because the
Rritish Post Office has for a good many years been fully
investiga,ting every type of automatic system that was
of any consequence before adopting any particular type.
They were naturally anxious to have the very best avail-
able. T am aware that the cost of automatic services
considerably inereased during the war period and shortly
ofterwards.  All plants, both antomatic and manual,
increased very considerahly in cost after the war. Onur
cost went up in the neighbeurheod of 150 per cent. to
180 per cent. for both manual and antomatic equip-
ment. Taking the relative cost of the two systems, I
have no doubt whatever that in regard to the mulii
effice net works, where thern are large excha.nges and
high ealling rates, and particularly in those cases where
there is a fairly large percentage of junction traffic, the
autematic exchange is undoubtedly more economical
than the manual system. The character of the service
in such clrcumstances nnder an antomatic system is
invariably better, and of ¢ourze the holding time of the
plant, which is a very important factor from an economic
stand-point, is much reduced under the automatic
syetem, becenze immediately a perzon using a line hangs
up the receiver the switches are released. When there
is a multi office network the instantaneous release of
the plant iz a vital factor in keeping dawn costs. 1
have been asked if my experiences of the automatic
system in Australia is as satisfactory as it was in Great
Britain.  In this connexion, I may say that there are
some exchanges here which are comparatively old and
which have been starved both as regards the money
allotted to them for plant and as regards the condition
of the buildings. There were pn=s or twa instances where
work was in progress, but the conditipns under which
they were endeavouring to maintain the plant were
abominable, and the servies as a result was not as good
as it ought to have been, In addition, the provisipn of
junction line plant has been inadequate, the effect pof
which has been to ecause unpecessary wear an the
switehes necessgitating mere rapid deteripration of the
plant than might have otherwise hean the ease. I da not
think that theso comments apply particularly to plant
installed in pre-war days. We have not any autematie
exchanges o%ernfing in Great Britain under similar
conditions. bose autamatic exchanges erected in Aus-
tralia during recent years are of a high standard, and
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reflect great credit upon those responsible for their lay
out, instollation and subsequent maintenance. The en-
gincers of the Works and Railways Department have
realized the necessity of specially designing the build-
ings for automatic equipment, and generally speaking,
the whole of the work undertaken has been carried out
in a very satisfactory manner. 1 have not visited the
Perth automatic exchange. I have visited the Geelong
exchange, and the comments just made concerning un-
satisfactory exchanges apply partly to that building,
hut the equipment there is in a better condition than
that in others which I had in my mind. There is m
my opinion ne doubt as to the wisdom of continuing
the present policy of establishing automatic exchanges
throughout; the metropolitan area. Plans have been pre-
pared to indicate the prohable development
in the Melbourne network for some years ahead.
%o far ns I am aware, no inquiries have been condneted,
the results of which would disclose the total cost of the
ultimate work. Neither do T think that could he done.
The telephone business is peculiar and a great deal of
care and attention has to be devoted to development:
which may be anticipated. T have found that the
development, in many cases, has been more rapid than
was expected. TIn rapidly developing cities there is ex-
treme difficulty in forecasting telephone development. In
these eirpumstances it is almest impracticable to give an
estimate of what a cemplete automatic svstem far the
ultimate development of Melbourne would he. Tt is
imnossible to fix a particular time at which the service
will reach a maximum. If vou were to ask for an
estimate of the cost inyelyed in this connexion in pro-
viding the necessary equipment for the next ten vears,
it could perhaps he supplied. The first important point
is to nonsider the development and layout, and study the
network in order te pradually develop the conduit
and eahble routes, so that when the time arrives ex-
change aftos ean be seloeted to meet progpeetive roamire-
ments. In remote suburban areas if would he diffienlt
to spy what the development is Iikely to be. Plans
were made on & particular basis several years ago. but
they have been revised twice gince I came to Melbourne,
In certain eases the aecommodation anticipated to be
required was found fe be inadequate to meet the needs
of narticular districts. For examnple, the Malvern in-
crease has been hevound exnectations, and it may be
neeessary pb a commparatively early date to provide sup-
plementary exchances to give relief, T shall supplv the
committes with plang ghowing the estimated develon-
ment in the eity arpa. The area is subdivided in
respect of each exchange, and a foreeast is
made of the development five and ten vears hence. Tt
indirgtes rounrhly the business we anticipate. and the
noints at whieh exchanges will have to he sitnated.
No definite plan has bean drawn up for Habart. but
the nroncanls coneerning Bvdney, Melhourne, Brishane.
and  Adelaide ean he supplied. The question of
whether the expenditure on automatic plant in
metrapelitan networks is likely ta interfere with the
develonment of telephonic serviees in the eanntry.
dependy entirely upen the money made available. T
we are {0 meet the business which is offering at the
moment, it is pbvions that we shall have to have larger
erants. T de not regard the monev to be spent in the
next three years as snffielent to meet the needs of the
community, Tt will have ta rcontinue from vear to
vear on & fairly extemsive seale. In comnexion with
line plant and exchange equinment it wonld he desir-
ahle to give us time to consider developmental plans,
and endeavour fo forecpst the expenditure under hoth
headings, If the committes desires detailed infarma-
tion on these points it conld best be supplied hy Mr
Crawford, the Chief Eneineer. Ro far as T understand,
we do not nlace any deduetions made for denreciation
too a special fund on which we can operate should we
desire. We are studyine ths method of aecountanoy
at the present moment. We ought te be shle to male
bagk entries year by year, and place to a depresiation
aceeunt eertain amounts in respect of the whole of gur
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plant, so that we would have the right to call upon
that account year by year as the need presented itself.
Suech a fund sheuld he ours by right. It is correct, of
course, in sonnexion with any Government department
that the Treasury should deal with the financial side
of any departmental yndertakings, but there ought to
be recognition of the principle that if momey is placed

in a depreciation account the department ghould be ahle.

to draw upen it when replacements were necessary. We
weuld not mind what, the Treasury did with the money
in a depreciation account so long as it was available
when we required it, In the past we have had reason-
able treatment, and I trust that in the future our re-
quirements will be favorably consgidered. If we are to
be blocked on some later date, it will be a sexious matter
indeed for the community, for the communication
system, as with the transport system, is essential if we
are to have reasonalble development. So far as I under-
stand the present system, any deductions made for de-
preciation would go back to the Treasurer, and appear
in the raceipts far the year. They would be included
in the year's surplus, if there were one. ‘We have our
own acerued depreciation fund, which is used in cen-
nexion with our commercial balance-sheet. If the
aystem showed a profit of £1,000,000 after allowing for
depreciation and interest charges, that amount would
go into the Treasury, and be included in the surplus, if
there were one. Although provision has been made for
an ordinary } per cent. deduction and 1 per cent. sink-
ing fund for loans, that is primarily to redeem loans,
and will not henefit the post office finances. No pums
are definitely set aside for our use in respect of the
depreciation  we  indicate in our hooks. We
ask for ocertain meneys to ~meet our tele-
graphic and telephonic requirements year by year, and
they would in the ordinary course come out of a fund
such as I have referred to.  The Treasury daes not hold
any specified amount to meet deprecintion cots, but,
should we want, say, £300,000 for renewals, the money
would be supplied by the Treasury. If the committee
were to recemmend fhat there should he a depreciation
account from which the sost of replacements could be
met when required, I should not like it to be applied
sclely to autematic exchanges, but rather te the
whole of our plant. We should have a fund show-
ing the acerued depreciation upon which we might be
able to draw when necessary. I understand, however,
that the committee has in this instance been autherized
to deal only with the question of automatic exchanges.
I would not favour the keeping of separate accounts in
connexion with automatic exchanges. The Treagury
has adepted the policy that it finances the department
by taking its profits and making up its losses, and the
fact that the Postal Department owes the Comsolidated
Revenue a fairly large sum does not affect the poesition.
The tender board system in Australia is not similar to
the system under which they operate in Greab Britain.
Generally speaking, the practice here is for a number
of men to eonsider the tenders, wherens in Great Britain
the individual branch is responsible, and the recom-
mendations are made by ene man. As to the Cemmon-
woalth Supply and Tender Board, T congider that the
heads of departments are the best people to undertake
the duties in comnexien with the departments generally,
as the work is mot of a serious charaeber, The work
eovered by the tenders is not te be compared with that
usually required by the Post and Telegraph Depart-
ment, whieh is full of complexities and technieal diffi-
culties. In the case of antomatic exchange equipment,
it would be quite impracticable for persons who were
other than experts to consider tenders, Generally
gpeaking, the tenders dealt with by the Commonwealth
Supply and Tender Roard are of a comparatively simple
nature, and relate generally to specifior tions and priees
for some particular item. The data is prepared by
officers conversant with the husiness, and it does not
require much time for heads of departments te eonclude
what is the best to he dome in each partioular case,
Menders for work asseeiated with automatic exghanges
de not eame hefore the Tender Beard, If they did, the

position would be practically lLopeloss. The study of
fonders in connexion with automatic exchange equip-
ment on the present basis is exceedingly difficult. The
spociflcations that we igsuc leave it open to contractors
to provide variations of a certain character, and it
means that when the tenders are received a very detailed
study has to be carried out by experts in order to de-

‘termine the relative merits, not from the stand-point of

the intrinsic value of the plant, but from the service
which might be ebtained when the plant is installed.
So far as the department is concerned, it 1s necessary
to purchase a good service, while, on the other hend,
the contractor is concerned in selling plant.  These
two factors have to be reconciled. Tt is desirable as
carly as possibly to take the engineering work out of
the ‘contractors’ hands, and do it ourselves. When I
came here one of the first things that came under my
notice was a number of tenders for a particular ex-
change, the bundle of papers for which was about
9 ft. 8 in. high. It required a good deal of application
and search amongst these tenders to agcertain the value
of the variations made and to determine what was the
right thing to do. That is not fair to the contractor or to
the department. We have since made an endeavour o
put these specifications on better footing, and, instead
of allowing them to be dealt with by state officers who
have ordinary routine work to erform, we have
arranged for the work to be centralized at head-guarters,
and have altered and improved specifications in an
endeavour to get a semblance of unity in the tenders.
Tn connexion with automatic exchanges, we get tenders
for plants to give a particular service, taking into con-
sideration the probable number of switches likely to be
required to get the traffic through with certain probable
losses, We take the busiest hour or half hour of the
day, and estimate the amount of traffic to get through.
We estimate that there should not be more than, say,
sixteen calls per thomsand last during the busy period,
and the contractors will endeavour te get that Tesult by
different methods, Qbviously, the first thing is the
number of switches: to be supplied, but there are other
factors, such as the arrangement of the trunk lines in
different sequences which also have to be considered.
1 one has to study the whole of these proposﬂs as sub-
mitted by every contractor, it is a very ‘camplex pro-
blem. It will be found that one contractor will say
that he ean pive hetter results, with a fewer number of
switehes, than another. These matters have to be
checked. The only satisfactory method, in my opinion,
and one which we hope will ultimately be adopted, is
one whereby the department itself will make a study
of the question, and specify the number of switches
which are to be put inte a system. Tn connexion with
the consideration of tenders, the practice at present is
to bring to head-quarters an expert from the particular
state coneerned who will he responsible for attending
to the installation of the equipment after the tenders
have been received. The state officer is in constant con-
sultation with the experts at head-quarters, and after
everything is scheduled the decision is then diseussed
with the chief engineer, who decides whether their econ-
clusions are sound. The matter is then brought before
me. and I investigate it as far as T think it necessary
before a decision is reached, and when that is done we
place the order. 1 have no doubt whatever that the
most efficient safeguards are provided to ensure that the
most econemieal purchases are made. I understand
that it was alleged that a guccessful tenderer in con-
nexion with some contracts for the Sydney City Council
divided a certain amount amongst the unsuccessful
tenderers; but T am cértain that nothing like that
happens in connexion with the automatic equipment,
as the eo-mpetition is very keen. Every care is taken,
too, ta see that the werk is done efficiently, and the
honesty of the officers concerned cannob be challenged.
T am absolutely positive that the integrity and honesty
of the men eannot be questionad. Tormerly it wes the
practice for certain tenders to be considered in the
states, but that work is now being centralized at head-



quarters. T make no reflection whatever upon any of
the officers, and I say that in mno case has there been
an instance in which any one yielded to temptation.
The possibility of it happening is materially reduced
under the present arrangement, as only one body of
officers will have to deal with the work at head-quarters.
It would be quite impossible under the present arrange-
ment to come to what I might term an illegitimate
decision in connexion with tenders. TIf it is true thatl
copper wire was purchased some time ago at £160 per
ten when the price based upon the market value of
electrolytic copper should have been £129 10s. a ton,
I can only say that it must have been very poor buying
on the part of the department. With certain lines it
is the policy of the department to purchase Australiau-
made material, which In some cases is very heavily pro-
tected, and obviously more costly. Under the present
system of purchasing there is little likelihcod of such a
thing as irregularities in the acceptance of tenders hap-
pening. There is keen competition in nearly every line.
There are, of course, some instances in which a menopoly
is held by one firm in a particular state, and in these
cases higher prices than are warranted are being paid.
In some cases we receive as many as ten tenders, and
in other isolated cases, where there is mno opposition,
we receive perhaps only one. I do mnot wish to
pose as a specialist in the matter of air-conditioning.
In certain circumstances undoubtedly the two great
enemies of the engineer in maintaining an automatic
equipment are dust and moisture, both of which give
rise to considerable trouble. There is low insulation,
bad contacts, the possibility of triple connexiens, and
cut-offs, and a series of troubles arise as a result of
these conditions. In addition, there is serious deteriora-
tion of the plant that progressively increases cost in
maintaining it. It is, therefore, very important that
we should, as far as practicable, eliminate dust. Dust
has been eliminated in some instances by providing
cheese-cloth or wire of a fine mesh at every open win-
dow, but even that is not altogether satisfactory, as
this material has to be renewed. Even with its use
the ventilation sometimes suffers, and it can only be
employed when there is no likelihood of any trouble
from humidity. In order to indicate the seriousness
of dust and humidity, T may mention that we had some
tests made a year or two ago which indicated that the
drop in insulation resistance on the fibre used very
largely in telephone apparatus construction was 50 per
cent. when exposed to a humiditv of 80 per cent. for
twelve hours. The tests made with silk-cotton covered,
beeswaxed wire showed that there was a drop in insula-
tion resistance of from 434 meghoms to .45. If one
examined the switches in an automatic exchange, one
would be impressed by the minute character of some
of the parts which are vital in effecting connexions.
The insulation between the points of contact is only
about a sixteen-thousandth part of an inch in
thickness, so that if any moisture or dust is present it
acts very seriously against the efficiency of the equip-
ment. Although the normal voltage of a particular
system may be only 48, it is possible, when the dialling
impulses are being received over short lines, that the
voltage may rise as high as 800, and consequently good
insulation and freedom from dust and moisture are essen-
tial. Tt is necessary to ensure as far as we economically
can against these troubles. In some places, where there
is high humidity with a low temperature, we can deal
with humidity by utilizing heating plants. In other
places where there is high humidity with high tempera-
ture, and where it is necessary to keep the staff in the
exchange to maintain the plant, it is impracticable to
deal with the problem solely by heating. In such cases
it is nccessary to have complete air-conditioning plant.
Although I would not comimnit myself by stating that in
every automatic exchange in the Commonwealth there
should be a complete air-conditioning plant, I would
say that in cases where there is high humidity and
high temperature there is no doubt as to what ought to
be done, and thal is to put in a complete air-condition-
ing plant.
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67. To Senator Lynch.—I have already stated that
in the case of a multi-office net-work there is no ques-
tion ag to the superiority of automatic exchanges over
manual exchanges. In exchanges where the communi-
cation is principally over trunk systems, it is possible
to arrive at a point where one system would be as good
as the other. Where the calling rate was low, and the

. percentage of trunk traffic high, and practically no

junction traffic, a manual system would probably be
more economical than an automatic system. If it were
a question of starting afresh, there is no doubt, in my
opinion, that the automatic system would bhe the most
economical for wuse in the metropolitan network.
1 have mnot any general figures to show the
percentage advantage of one system over the other. It
is very difficult to give general figures, as so many
factors have to be taken into consideration. In dealing
with such a matter, calling rates are very important,
and the amount of junction traffic is vital. Tt would
be very difficult to generalize. From detailed investiga-
ticns made here, and from those made in England, it is
quite clear that we get much greater economy, and inci-
dentally a much more efficient service, by using the
automalic system in multi-office network instead
of the manual  system, and the advantage is
clearer still in favour of automatics if you have
a high calling rate and a large junction traffic.
In  the metropolitan network system, I do mnot
think we can possibly go wrong in establishing
automatic services. During recent years I have not
known or heard of any case where the automatic system
has been abolished, but a few years ago, I helieve, in
the United States of America there was an instance in
which a change was made, but it was because of the
relationship existing between the companies operating
the telephone systems. The efficiency of the plant was
not invelved. I do not think there has been any stage
in its development when the automatic system has not
held its own against the manual system, especially in
a large met-work service. The problem of obtaining
inter-communication with a six-figure system has been
exceedingly-difficult, and it is only within recent years
that a reasonable solution of the problem has heen
found. If we were to go back ten years we would find
that it would not be the policy of any telephone engineer
to put in a full system in such a city as London or New
York, but the difficulties have now been overcome, and
a complete system has been laid out for London. Any
doubt which existed has now been removed owing to
the manner in which the system has been perfected.
I cannot sce any likelihood of the existing telephone
charges being reduced. In fact, if any alteration is
made it may be in the direction of increasing them.
If accounts are placed on a proper footing, and a de-
preciation fund established, it is questionable whether
the present charges for telephonic services are adequate.
As the accounts stand at present, there are indications
that the telephone service is paying handsomely; but
one has to bear in mind the question of depreciation,
and consider what factors that may introduce. Generally
speaking, here the charges are lower than anywhere
else in the world, notwithstanding that the rate of pay
here is higher, the hours worked shorter, and the cost
of equipment obviously greater. That comparison
applies to systems operated by governments and by
private enterprise. The charges prevailing in Australia
are lower than those in England. It has been stated
that a prospective subscriber in Melbourne will have in
some instances to wait nine months before being sup-
plied with a telephone service. The cause is that, in
the first place, when the requirements were foreseen
some time ago money was not available. An enor-
mous time elapses between the date om which we get
authority to undertake the work and the date on which
a service is made available. The purchase of stores is a
very big item, and sometimes two years elapse after

we reccive the authority before the goods be-
came available.  Unless we are permitted to
commit ourselves to an expenditure of this kind
long in advance, there iz mno doubt that the
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public will e seriously hampered in getting
telephone facilities. ~ There has been a big reduc-
tion in the time in which a prospective subscriber has
to wait for telephonic connexion. Six months ago the
number who had been waiting for connexion for twelve
months was large, but to-day it 1s comparatively small.

We would like every progpective subscriber in the metro-
politan area to be given a connexion within, say, three
weeks, and if we had the necessary money we could
reach that stage throughout the Commonwealth within
twelve months. In Sydney we are getting very close
to it now, where the time taken is from six to eight
weeks., It will never be satisfactory until we reach the
stage where we have to canvass business. If we did
that now, we would be overwhelmed. As to the possi-
bility of reducing the cost as the volume of business in-
creases, 1 should say, in the matter of an automatic
plant, that it would not be an appreciable factor when
one takes into consideration the size of the mnet-work
to be served, particularly from the point of view of
junction traffic. If we had a very big net-work, and
had a large proportion of junction traffic, the automatic
system would be the more economical. I do mob think
wve need anticipate that the cost of the service will rise
as the business increases in volume. If we look at if
from the point of view of a manual equipment, the
exchange cost i3 where the increase takes place, due to
the fact that we have to make the whole of the sub-
soribers of the exchange available to every operator.
That is done by providing a multiple which is repeated
before the whole of the operators, so that when a call is
coming in to a subseriber, any one operator may be
able to make the connexion without the assistance of
another operator. That multiple increases in geo-
metrical proportion, becanse of the number of sub-
seribers, and because of the greater number of
operators necessary to handle the business. The number
of connexions with subscribers on the exchange first
called is a small proportion of the total handled; the
balance has to be transferred.

68. To Mr. Mackay—A good many improvements
have been made in connexion with automatic plant,
hut they are in minor ways, and are chiefly in design
and construction. The alterations in prineiple are com-
paratively few apart from those which enable the sub-
scriber to obtain mare ready access to subscribers in a
big net-work system. A great deal has been done with
a view to manufacturing parts which offer greater
resistance to moisture, but whatever is domne the experts
are always confronted with the same difficulty. Tt
would be impracticable to call tenders simultaneously
for three automatic exchanges, situated in different
districts, even if they were required, because of the
complexities involved in each case. We have endeav-
oured to do it as far as possible where the exchanges
are in the same area, and will intercommunicate. In
connexion with five exchanges in Adelaide, and three
supplementary exchanges, we invited tenders at the
same time. In such circumstances this plan is advan-
fageous, because a contractor can tender more economi-
cally on a bulk supply basis.

89. To Senator Reid—It is impossible to say how
many subscribers should be secured to enable an auto-
matic exchange to work on an economic basis unless one
knows the conditions under which the service would
be rendered. There would be little doubt as te the

wisdom of establishing an automatic exchange
in a multi-office net-work, if, say, 500 sub-
scribers  would be  available  in five  years.

Installation work is carried on by the officers of the
department instead of bringing ~engineers from the
other side of the world. In connexion with tenders
for automatic exchanges, the branch concerned has its
own experts, who investigate the merits of each pro-
posal, and the head of the branch then confers with
the chief engineer. When the Commonwealth Tender
Board was established, it was considered that it would
be more satisfactory and expeditious if the officials of
the Post and Telegraph Department dealt with their
own tenders. Matters relating to automatic exchange
equipment are settled by experts, bub in the matter of
bulk stores I have a tender board which advises me as
to what should be done.

70. To Mr. Jackson.—The equipment at the Brishane
South automatic exchange was supplied by an English
contractor. As to whether or not we have the best
purchasing system, I think that when we have done the
engineering work on our own specifications there will
be little room for further improvement. We are nob
purchasing miscellaneous stores five years ahead,
but, generally speaking, we invite tenders on an
annual basis, which is as far as I would be prepared
to go in the matter of telephones and supplemen-
tary equipment. Formally the tender work was done
by the states, but we are now cutting that out as much.
as possible, and inviting competitive tenders for the ma-
terial required for all states in one schedule. It would
not do to commit ourselves to too big an expenditure
in advance, particularly as no one can see what will
happen in regard to prices during the next five years.
The system in vogue at present is much better than that
which originally prevailed.

71. To Mr. Mathews.—Our accounting system and
the method of preparing accounts for the collection of

{elephone revenue, are being carefully investigated
to see whether any improvement can be effected.
In my opinion, the flat rate for telephone

charges has gone for ever, and no telephone administra-
tion would think of reverting to it, because it is alto-
gether inequitable. Those who make a small use of the
telephone under the flat system would be compelled to
pay as much as those who were continually using the
service. A great deal of care is exercised in connexion
with the examination of meters, and careful tests are
made to ensure the accuracy of the record. As neither
human being nor machine is infallible, we are always
confronted with the possibility of error, and, as a result
of observations made over thousands of circuits which
are independent of the human element, we believe that
the percentage of errors is very low. Every administra-
tion which sells service by meter is confronted with the
same difficulty. The department is exercising every
care to ensure that the accounts are accurately kept.
1 think there are some cases in which complaints are
justified, because it is possible in some circumstances
for recording Instruments to be erratic, but there is
less likelihood of inaccurate registration under the auto-
matic than under the manual system.

79. To the Chairman—We are carrying the whole
fire risk ourselves, and every provision is made_to see
that new buildings are as fireproof as possible. I have,
of course, visited some old structures, which are any-
thing but fireproof. Every care should be taken to see
that the buildings are constructed in such a way that
damage by fire is unlikely, not only because of the value
of the plant, but because of the serious effect which a
total or partial loss by fire would have upon the busi-
ness of the community.

i s

Printed and Published for the GOVERNMENT of the COMMONWEALTH of ATSTRALIA by H. J. GREEN, (tovernment
Printer for the State of Victoria.



