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31. PusrLic Works Coywmrree—R: ' of Wonks—AuvTonitic Te » EXCHANGES, OANrianM,J_Souﬁ{

MELROURNE, ARD Box Hinl-—Mr. Groom moved, to-nofice,

ded,. That, in d with the:

* provisions. of ‘the Commonwealth Public Waorks ,C'onu;n‘tlw Adk l_i)l:}-\&)’l"i,‘ the following works be_teforred .tosthe
Parli Standing Committee on Public Works for its investigation and report thercon, viz: :——Automati

Y 4 T - i=—Automs
Teolephone. Exchanges: and Equip at the following places in Vietoria :~~Cabtérbury, South. Melboutne,.

Box. Hill.

Mr. Groom having laid on the Table. plang, &e., ‘in.connexion. with the proposed works—

Question—put and passed.

AT e

. AUTOMATIC THLEPHONE EXCHANGE, SOUTH
T MELBOURNE, VICIORLA,
 REPORT.

Tgxe Patlinmentary Standing Committee on Public Works, to which the House of

't wwe.  Bepresentatives referred for investigation and.report the question of the provision
.+ .. -of an.automatic telephone. &xchange and equipment at South Melbourne, has the
wne et homour to report as:follows s—.

i INTRODUCTORY.
phone subscribers in the South Melbourné area to the number of approximately
ved by the manual .switchbbards in the Cenitral and Windsor Exchanges. Tt is
at the- odation at the Central Bxchange is now fully taxed, and that steps.

1708 ate

. Tepresented that ommodation af
should be-taken to establish a new exclhiange to serve the present subscribers and meet, prospective

development in the South Melbourne area.

R PRESENT PROPOSAL.

2. The proposal submitted to the Committeo is to ereet a telephone exchange building

abthe orner. of Green, Bank, and, Crown streets, South Melbourne, on a.site which was acquired'

+.by the,Commonwealth. some years ago,.and to install therein an automatic telephone switching

.-gystem having an immediate equipment .of 3,000 subscribers’ lines and an ultimate capacity of

approximately. 7,000 subscribers’ lines. Xt is proposed that.the initial equipment shall be capable

of extension to the ultimate capacity named, thereby affording sufficient accommodation for the
-anticipated development in this area over a period of at least fifteen years.

: ) ESTIMATED COST.

' '. rilfherelstimal:e_d'im.megh’abe cost of the work as submitted to the (! itbee was sot down
- abi— . . : .

- Site (alveady acquired) .. .. v . v £1,290
. Building .. - e o .. .. 5,913

.\ L Air.conditioning, heating, ventilating, vacuum cleani g, 'and air \»
me Lplumt . . .. 3,350
. Ixchange equipment, including that necessary at.other exchang .. 66,900
Equipment;-for:subseribers’ premises, i . .. 25,375
. Line jplant (conduit, cables, and acrial lines) .. .. 8,134
. . Diversio ternal Jine. plant . - i v .. 676
. 1. . Cutoverof equipment ., . . - .. 100
' Total, . . . . .. £111,738

COMMITTEE'S ‘INVESTIGATIONS.

4. The:Committes visited the site at South Melbourne, and-traversed portion of the area
intended to be setved-by the. proposed exchange; inspected: the ‘air-conditioning plants at Colling-
wood and Geelong, and obtained frowm: the Chief Commonwealth Architect full Pparticulars

i



Iy

as to the building proposed to be erected, and from the postal and works engineers.details of the
i t to be i

0 » .
alh d, the methods to be adopted for regulating the temperature and humidity

of the air, &c.
Site. ‘ Sy
5. The land upon which it is proposed to erect the telephone exchange was acquired by the
Commonwealth in 1912, and is. situated at the intersection of Bank, Crown, and Green. strects;,
South Melbourne, the remaining boundary heing a right-of-way between Green and Crown streets,
The block has a frontage of 55 ft. 3 in. to Crown and Green. streets and 101 ft. 9 in. to Bank-street
and the right-of-way. ) , - o v,
Thissite is the: theoretical telephone centre of the dres, and is practically: in the. business
centre also. Tt has & good high situation, and, in the opinj 1 of the C ttee, is em ly
suitable for the purpose for which jb is;intended; . Lo

Building.

6. The building is designed to be of one story, constructed of brick, and with a parapet
wall. The accommodation provided will include a switch-room 66 ft. 2 in. long by 52 ft. 7'in.
wide ; a battery room 33 ff. 2Pin‘.‘-lgng by:22 ft. 63, in, wide,andan air conditioning room 22 ft. 63 in,
long by 18 ft. 3 in. wide, 1In addition, there will: be tHe usual retiring room for the. staff, with
lavatories. A flat concrete roof will extend over the battery room, air-conditioning room, and
luncheon room. T

7. Tt has become the Commonwealth practice to put in fireproof concrete ceilings: over all
switchrooms in the different ;égephoné exchange ‘buildings, but in this instahce some difficulty
arises on account 6F the width*dt the switchroom béing 55— ft. Tin. Two.methods of providing a
ceiling were ioned to the Committ ne the. provision.of a-light. coneretes ceiling hung from
the roof- trusses, or a heavier concrete ceiling su ported by stanchions.

8. Tt is stated that the existence of stnnc}ll)lons will, to some extent, reduce the floor space
available in the switchroom, but in view of the fact that the hanging ceiling will not. give,the same
security to. the cquipment.in. the event of fire, the Committee is, of opinion that the heaviep.and

more fire-resisting ceiling, supported by stanchions, sould be adopted—the Works and’Té
officials consulting as to how this ¢an be arfanged with the least loss,of space and mi
displacemient of equipment. ) '

- Air-Conditioning Plant,

9. The Committee paid special attention to-the-fact that in connexion with this and other
proposals now under consideration it is the intention to install in each exchange an air-conditioning
plant estimated to' cost from £3,100 to £5,500. . )

These plants, designed to eliminate the dust and regulate the temperature and humidity
of the air in the switchrdoms, are said to be necessitated by the fact that the manufacturers of
the automatic switching equipment do not guarantee. reliability unless- the atmiosphére of the
switching room be'kept free from dust, the temperaturs below 70° Fah., and the relativé-humidity
under 70%. . :

10. Bvidence placed before the Committee showed that a deposit of dust or'moisturer on
the more delicate parts of the mechanism might materially interfere with the efficiency of the
service rendered to the public, and convineed members, of the necessity of eliminating dust and:
moisture from the air in the switch rooms. The néxt point was to consider whether this condition
could be attained at a Tower cost than that estimated' by the-Department, and:to:this énd visits
of inspection were paid to the Automatic Telephone Exchanges at City North (Sydney), Collingwood
and Geelong, Victoria, and the systems of air-conditioning adopted-in these places were carefully’
examined.

11, Although it was stated: that in-the United: States various- schemes ave-resorted to for
conditioning air in office buildings, factories, &c., no evidence was adduced to show that any system
is extensively used in. connexion with automatic telephone exchanges, and it is. claimed that, in
this respect, the Commonwealth is as far advanced as is any other country. Even‘here, however,
the matter is still largely in the experimental stage; and so far the efforbs-made to-condition air
in automatic telephone exchanges such as Perth, Malvern, Geslong, and: City North (Sydney)
have not been entirely satisfactory. -The plant recently -completed at the:Collingwood. Exchange
has-been constructed as the result of knowledge gained by exporiments at other exchanges, and,
theoretically, should. do all that is claimed for it. This' plant has not, however, been installed
long-enough to demonstrate thig in actual practice, and until it has done so, the Committee does'
not feel justified in r ding an expenditure for this service, which, taken over the number
of automatic telephone installations in prospect, will amiount to many thousands of pounds. At
this stage, however, it contents jtself with the observations ‘that, while-convinced)from sll the
expert evidence placed—beflor(i it; the economic life and. efficiency of the service rdndéted.tot the

o -

public by an.a & P ge: depends largely: onthe: air.in $hiéSWitchroom.being

v

kept free from dust and moisture, sufficient time has not yet clapsed to show whether the meﬂqus

roposed by the Department for arriving at this desideratum will be entirely effective. The
P‘ ittee, therefore ds that careful observations be made and records kept 9f the
results achieved by the recently crected plant at Collingwood, and that no m‘Fs be taken to install
any future air-conditioning plants on the lines of that at Collingwoud until the results obtained
show same to be justified.

Financial Aspect.

12. It was stated in evidence that the total annual charges of the proposed automatic
aystem as at date of cut-over would be £19,883, and five years later they would amount to £22,742,
while the total annual charges for an alternative Common Battery system would le, at date of
cut-over £21,676,.and five years later £26,033. N

13, The revenue estimated to be obtained from the instailation is set down at £32,965 per
annum at date of cut-over, and five years later at £46,430 per annum. The assets thrown spure
if the automatic be installed are said to have a recoverable value of £~‘§3,314, and t‘h(- difference
in annual charges in favour of establishing the automatic system are given at £1,793 at date of
out-over, and at £3,201 five years later.

COMMITTEER’S RECOMMENDATIONS.
14. Under these cir tances, the Committee has no hesitation in recommending that the

proposed installation be put in hand as recommended by the departmental officials at as eatly o
date as possible, %M
' . J. NEWLAND,

Vice-Chajrman,

Office of the Parliamentary Standing Committee on Public Works,
Parliament House, Melbourne, 29th August, 1922.



MINUTES OF EVIDENCE.

(Daken at Melbourne.)
THURSDAY, 10tu AUGUST, 1922,
Present:

:Senator NewLaND (in the. chair);
Mr. Bamford, Mr. Mathews,
. Mr, Jackson, Mi, Parker Malouey..
. - Mr. Mackay, .
Edgar Becher, Supervising‘

b

€ gineer,
General’s' Dep b, sworn' and d.
Idind.—The. proposal is to erect a
télephorie excliangé building at tho corner 'of Green,
Bank, ind Crown streets, South Molbourne, -on a sitd
which has been acquired by the C 1th, an
to imstall therein an automatio telophone switching
system having an inunedidte equipment of 3,000 sub-
soribérs’ ‘linés and an ultimale capacity of, ap

Eive yann
atter
cut-over,
£ £
L. Gapital: cost—now 111,738 120,946
2. Capital cost--new sifu o 170,250 ... 180,468
3. Proportiousle wnnual working oxpenses
of existing munuol system as at
Li2t L . o 9,789 L. =
4. Annusl Revento—
Approximate—received during 1819 17,705 ... -
Estimated, 1,1.24 o 32,000 . -
Estimated, 1.1.29 . 46,430 ... 46,430
6. Amwal working expenses of proposed
systom' ns at 1.1.2¢ o 4403 L 6,021
6. Total onnual charges for proposed
automatic system us. nt 1124 19,883 ... 23,742
7. Aununl working, expenses of alternati
common batlory manusl system as
8,188 .. 1,237

ab 1.1.24 .
. Total anmual charges alternative com-
mon pattery manual system as at

®

)24 . B 21,676 26,033
8. Assots recorerable or thrown paro it
§ is installed

mately, 7,000 subscribers’ lines, It is propoaed‘ that

e initfal equipment shall be: capable of extension. to
the: ultimate capacity named, thereby affording suffi-
cient. 1 dation” for the anticipated devel t

exchunge is
(i) Book value o 48405 . —
(1) Recoverable valuo w 33,3814 .. _
(lii) Cost of. recovery . R /13 -
Difforence in, aunusl charges in favour of
ing an ie system .. 1,793 ... 8,201

in ‘this ares- over a period of at least fiftean }e.m.
The subscribers in- the proposed ares, who d,

Regarding item 9 of tho fovegoing statement, the

approximately,. 1,716"on 30th Juye, 1921, are served by
the manual switchboards in the Central and: Windsor
‘Exchanges:  As: the accommodation at the Central
Exchange. is fully taxed, ateps should be-teken to estab-
lish ‘& new exchange to.sorve the subscribers and meet
‘prospective. development inthe South, Melbourne area.
It will, therefore, be necessary to erect a new building
on-the:site.acquired, and install-therein-a new telept

éxchange plant, This proposal will: enable subscribers’
lines to be construtted of shorter lemgth, and, as a
result, better service. will -be- provided .for the sub-
ecribers i the proposed South Melt h

area: . A considerable amount of wasteful expendifure

'on -line plant; will. thus be obviated. The estimated:
‘fmmedidte. cost of the: work is:— .
Site (already .aoquired) ... 1,200
Build(mg s 4 w5913
‘Air conditioning, heating, ventilating, vacuum

.cleaiing,. -and. air' compression plant ... 3,350
Eich‘unis‘ quipient;, including that

at other exchanges ... e 66,900
Baqui or rgubscribors’ i 25,375

Li;xe‘plant (conduit, cables, and’ serial line.s'). 8,134
Diversion of external line plant ... 676.

Cut-over of equipiment ... 100
' ' Total . 11,788

Tho apprdkimate reveriue received, and the revenpo it
is estimated will be obtained on the date of transfor,
iz., Jgt Jatiusry, 1924, and ivith five years' development
ia shown hereunder :—

£

Average number of subseribors’ Jines con-

ed’ during, 1919 e e 1430
Approximate annual: revénue reccived during
1919 R o 17,705
Estimated bor- of subscribers!. Jines (1.1.24) 2,130
Estimated. annual .revenue (1.1.24). . ..." 32,965
Estimated number of subscribers’ lines (1,1.29) . 3,000
Estimated annual.revenue: (1.1,29) . 46,430

It is proposed that the b\liltil:)'lg shail be' of
simple désign,;n]&]tnd‘ built on the 7latest fire-resisting
N o i Pl oon A

¥ ! tallal in the ex-
chinee s, for an. equipment of 3,000 lines; but the
building will be-designed sufficiently large.to

between sub-it (i) and (ii), viz., £13,091,°
is an amount which will have to be written off in the
dopartmental accounts as representing the proportion
of the capital outlay on the original asset, which is
irrocoverable, dnd ismade up as follows:—

£
(a) Sub-station equipment .. ... £6,634
(%) Line plant . 5,457
£13,091

No depreciation has heen shown for exchange. equip-
ment, as this equipment, which is lo ated in the Cenlral
and Windsor Exchanges, when released, will remain
in position to serve new subscribers.  The amount
shown for (1), viz., £6,634, represonts ordinary depre-
ciation due to wear and tear; and that for (8), viz.,
£6,457. represents the depreciation of line: plant which
will be thrown spare, The number of sulscribers con-
nected with Uhe Central Exchauge at preseut is 11,977,
and the number of subscribers awailing service in the
Central area iv 1,398, It is proposed. to open the Col-
lingwood Exchanpe at the eud of September, and the
pproximate number of subscribers who will be trans-
ferred from Central to Collingwood is 1,620. +Of tho
1,398 awaiting service in' the Central arca, 354 will
belong to the Coellingwood area when it is operated auto-
atically, and the subscrik ted with the
Central Exchinge, excluding Collingwood, will then
be 10,357. The number awaiting service at Central,
excluding Collingwood, is 1,044, making a total on the
Central %ﬂxchzmge of 11,401, The ultimate capacity
of the Central Exchange when it was installed was for
11,700 subseribers’ lines, hut a couple of years ago,
when. we found we were in a very awkward situation,
and would not be able to connect more subseribers in
the Central area, we Iried {o find a wav out of the
difficulty by connecting, somo of our own services
on u spectal portion of the switchboard and by
dividing the multiple aud' loeal cirenits of some
of the subscribers’ lines.  Firms like Buckley and
Nunn, for instance, had groups of inward and outward
lines on' which they called' the Exchange and the Ex-
change called them, but these groups were not used for
common purposes. We found that by dividing portion
of the equipment on some of these lines we could make
further accommodation available, snd we have: done
thab to the extent of about: 209‘ lines, The switchboard
tes 1 2

date an eq of a. capacity: of, approximately,
/7,000 lines. The. financial agpect isishown by the fal-
lowing partioulars:—

now , ’ lines, and. no
doubt. we could connect a fow more in that way, The
fotal number of connexions with the Contral Exchange,



apart from Collingwood, would be 11,401, and, as the
pessible capacity of the Central Exchange is 11,900,
1t leaves 500 subseribors’ lmes spare for futuro growth.
The development in the Central Exdlange has been ox-
ceadingly variable, 1 have analyzed, it over o period
since 1911, and 1 find that it ranges- from 0.68 per-cent.
to 10.3 per cent. I have taken what 1 consider to bé
a very conservative estimate, namely, 5 per cont., that
13, 1 anticipate that the subscribers in the Central Ex-

change area, excluding Collingwood, will grow at.a rate.
of 5 per «ent., and at that rate the 500 spare lines.

would barcly Jast o year. Immediately we put the
Collingwvod. Exchange mte ‘upemﬁon it ‘will, not mean

manual system working, in conjunction with an auta.
matic exchange. The conversion process must be a
gradual onme, and confusion will always exist whila.
more than one system is in oporation. . We. have no
automatio plant in the city uren at present. The
neurest one to the city will be Collingwood, which
should be in operation by the ‘end of September next.
1 was tted: in ion with the preparation of
the plans for the building at South Melbourne. T
have worked in conjunction with officers. of the Works
and Railways Department, and I am satisfied that, our
requiroments will be met, There is suflicieht land for
our_nceds for fifteen years, and if the development we

that service will be for 500 ng

d, there should be no difficulty in

oW
becatse the old hnes will still be listed in the telephone
List. It will be a very gradual process to connect new
subseribers to the Central Exchange, in order to avoid
coufusion through piople calling up, for wrong num-
bers,  As a ruly, subsciibers do not' destroy the out of-
dato lists, and, 1 order tu avoid confusion, the Depart-
ment caunot allot new numbers the moment lines be-
cume: available. Our ordinary practice is to yeserve &
disconnecied number for six months, but we have had
to depart from that rule during and since the war in
order to meot public convenience. I think I havé
shown the urgency for the early establishment of an
automatic exchange at South Melbourne. The opening
of the Collingwood Exchange will afford a nett relief to
the extent of only 500 lines, but when we open the
South Melbourne Exchange, Central will be relisved to
the extent of 2,130 lines, if we cut -aver on the Isi
January, 1924, That would provide for at least o few
years' growth in the Central Exchange area, Proposals
are in hand, however, to meet still further dovelopment:
in the city proper ‘Tenders have already béen invited
for the establishment of an exchange at North Mel-
bourne, and we shall eventually transfer a number of
subscribers from Central to that exchange.  Within &
couple of years we should. be able to afford all the relief
that is. required, provided, there is no unfordseen -delay
in the earrying ont.of the coutemplated worke. T think
the accommodation proposed will be ample to meet
anticipated needs for a period of fifteen years, I have
gone into the question of the population, and provision
is made for an ultimate capacity at South Melbourne
of’ 7,000 subscribers’ lines. Tf necessary, another story
could be added to. the building. The ostimated ex-
penditure has been arrived at from the latest ascer-
tained costs, which are hased on prices paid: for the
Malvern Exchange, on the latest current tender prices
for telephones, and, similarly, for line-construction
material, From present indications, T do not think the
work will Le as tostly as estimated, because prices are
falling. 1 do not anticipate any difficully in securing
all the automatie eyuipment required, because. ab pre-
sent there is greater competition than I have ever
expericnced in the Departmont for the supply of ma-
terials generally. My reasom, when dealing with the
financial aspeet, for showing the total annual charges
for an alternative common baltery manual system wos:
to afford a comparison with the cost of a different sys-
tem. My own opinicn is that antomatic equipment is
the hest obtainable at present, but I placed the other
information hefore the Committee in order to give
another view-poinl. The spare accommodation as the
result of the ostallishment of the proposed exchange
will he used elseshere  Tn the South Melbourne ares
there were on 30h June, 1992, 1,716 lines ted

1’

adding another story to the huilding, which will, I
sinderstand, be covstructed to. admit of that' course
being followed. The site was acquived in. 1912, and I
understand. that the price includes any fees paysble.
I fancy the actual. prive was abont £1,281. T hava no
idea of: land values in the South Meibourne area, In
this. instanco the site was obtained béford I came to
reside in Melbourne. . o

2. To Mr. Parker Moloney—The: price of the land
wotks out at about £20 per foot. 1 do:not think that
the establishment of i new exchangé would result in
any cutting’ down of staff -at_the Windsor or Central
exchanges, u]:. I would' ‘pr(z‘fer that question to be
t by the Tolophono ) 1 "

y ger.

the number of § we have i
in the Commonwealth, I have mever known of an.officer
being dismissed. As-a vule, the services of overy-officer
can %)c ntilized in one Departmont or another. They
are mostly permanent officers, wnd ‘the. Joss, of girls
owing to resignation for ‘the purpose of marrisgé and
for other reasons is considorable. This enables'.the
Departmént to a-great éxtent to avoid dispensing -with
the: services: of any of -ts officers. The land: at South
Melbourne i3 at the-theoretical’ centrerof tho:avea. ¥t
has a good high situation, and is practicelly in the
business centre also. I canuot say whether £20 per
foot would be itspresent. value or its' vaiue: ten years
ago. Al the negotiations.for the purchaso of lahd are
conducted through the ITome and Territories Depart-
ment. The practice is to visit districts cautiously, and
look out for suitable sites There is no display of pub-
licity. After having arvived at the theorctical centre
we survey the aren for vacont blocks, aiid-then we pass

h 1Nad

the information on to the Homo aud: Territories De- -

partiment, which negotintes the purchase for us. I
cannot state what steps that Departmont takes to arriva
nt the true market value. .

3. T'o Mr. Mackay~T do mnot know whether thers
were auy buildings on the land when. it was bought.
Tha Jongest fine in the proposed exchange would not be:
more than 2 miles, approximately. That is the length
we aim at, Thus the exchange would serve an area
of about 4 wiles in exteni. A short lire is the ideal
one for a subscriber’s telephone.  The copper or hronze
of which the line is construcied has electrical character:
istics which, in. certnin instances, interfere with
the volume of speech. Tf the line is over a cor-
tain longth wo. get had speech by using ofdinary con-
ductors, and -the employment of bigger conductors
would add to- the cost of construction. Now we nse
the smallest gauge conductors within safety limits, and
we find that when a line excceds 2 miles the tronsntis-
sion iz unsatisfactory to the subseriber with :the: com-

with the Central and Windsor' exchanges  Approvi-
matelv 500 of that number were connected with Wind-
cor and the balanee with Central When the South
Melbourne automatic exchange i established, naturally
the Central and Windsor exchanges will he {ree of these
lines, but we do not proposs to dismantle the switch-
hoards, wo shall keep them to provide for future accom
modation in these exehanges.  There must neoessarily
boe. & certain amount of confusion through having a

mon baltery system of 24 volts if the resistance
exceeds 300 chms.  There. would not' he anf exbhange
avery 4 miles unless the development wartanted ib.
Tf Lhe subseribers beyond a 2-miles radivs were sparsely
distributed, it may pay us to lay ono ‘eable with heavy
conductors to feed those particular lines: rather than
establish another exchange. Tt is simply s question of
economics. At the Geelong Exchange avo havé only a
heating plant, and' my information, 's;ﬁ. at if’ they have
oA ar A

s

~one day's rain nofhing much happens; but if the rain
continues-it is necessary to.close the doors and windows
and resort to attificial heating. At Collingwood the
air-conditioning- plant. has beon partially in operation
for a. fow. months, but the plant. has beon held up
because it has been impossible to procure different parts.
Tha plant, so far as T am aware, has not been wholly
handed over to the Department. = We shall, not take 1t
over-until we are satisfied. This will be the firet up-to-
date plant to be installed. All our previous efforts have
been more or less of an experimentel nature, and they
have not been satisfactory. “We are including' pro-
vigion for air conditioning, plants in our estimates, hut
the nature of the plants to be erected will depend on
the result of our trial. We will not order more than
the presént plant at Collingwood until we are quite
satisfied as to-its efficiency.

4. To Mr. Bamford.- The material I referred to as
becoming cheaper is mostly telephones and cable. I was
making no reference to the price of building material.
The differeuce between the: initial capital cost of the
South Melbourne Exchange, and that shown for five
years after the date of the cut over, is.made up because
of additional. cables for subscribers’ lines and new in-
struments.

5. To Mr, Jacksun.—We hope that the air-condition.
ing plant being erected at Collingwood: will 'be a valu-
able. object lesson. I have studied this. question very
closely -during the: last eight years. The Chief Elec-
trical' Engineer made inquiries abroad, and. he found
that as. much was known in Australia as anywhere else
on the question of air-conditioning.  Poople abroad
have to get their experience jusy as we are. paying for
ours. We certainly wish to obtain it in the most acuno-
mical way; and that s why wo have not gone shead
and, put in air-conditioning plants in every exchange.
We. have one only in each. of the Perth, Adelaide, Mel-
bourne, and Sydney. areas.  There are twelve. auto-
matic exchanges in Sydney, and yet we have only one
of these plants there. In the Vaucluse Exchange, in
Sydney, where there is no air-conditioning plant, ex-
tengiye. repairs have been neccssary because of elec-
trical. action solely due to humidity. In the Mosiman
Exchange thero are certain cables which are generally
Iaced. with, waxed string, and these have had to be
opened up- and artificially heated. to drive out the
moisture, in order to give a proper service, If the
cables are. hermetically sealed at the verious units in
the exchange, the deposit of moisture from the rise and
fall; of the temperature would' be-worse than ever, In
other exchanges, also, we have experienced similar
trouble, due entirely to. humidity.

6. Po Senator Yewlund.—Unforiunately, we have
not so far got a satisfactory plant crected. The one
giving the best satisfaction. is that in Adelaide, but I
do not say that it represents the.last word inthe mat-
ter. 1t was certainly the best attempt prior to the
Collingwood: experiment. The plant in’ Adelaide, how-
over, is for a manual exchange, and it was erected
.partly for the henefit of the equipment, but chiefly in
the interests. of the staft.

7. To My, Jackson.—1 do not know definitely whe-~
ther. the result has been beneficial tothe equipment,
but T helieve it will be. In Adelaide the equipment
is entirely different, becruse it is manually operated
and. lins 2 voltage of 22. In Sydney, much of the
*équipiont is autematio, with a voltage of. 46, and' t’}:ﬁb
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necessary to cope with humidity; it is cssentisl, also,
in order to climinate dust and dirt We must have
a plant to keep out the dust, so it can be made to serve
tho two purposes.

9. To M. Makay.—The initial cost of the proposed

h at South Melt . is £111,738, and in
order to insure the proper working' of the system we
propose to spond. £3,350 of that total on an air-condi-
tioning plant, therofore, I do not consider the expense
too great in proportion to the lotal outlay 1T have
no hesitation in saying that we are going on right prin
ciples in our experiments in the Adelaide and Colling-
wood exchauges, and fair servi e has been given by the
plants installed_elsewhere. Tn one specification that T
prepared’ I iuvited manufacturers to tell us the cost
of a complete plant, but, although they were willing
to lielp us, they could not offer a solution  As far as
dealing with the. humidity is concerned, the plant
simply consists of an Tden! boiler with a-heating syatem
Then we also require a vacuum ecleaning plant = That
much is escontial, and if we. eliminated the rost of
coping with the humidity I doubt if it would save more
than. £400 or £500:

10. To. Senator Xeuwland.—Some of the conduits are
near tho South Melbourne site. No cost that T am
aware of has been omitted from the particulars T have
presented ‘to tho Committee..

(Taken at Melbourne.)
MONDAY, 14rn AUGUST, 1922.
Present:
8enator NEwLAND (in the Chair);
Senator Plain, Mr. Mathews,
Mr. Jackson, Mr. Parker Molonay,
Mr. Mackay, '

George Herbort Morgan, Telephone Manager, Post-
master-General's Department, Melbourne, sworn
and examined.

11. To Senator Newland~The proposed automatic
telophone exchange at South Melbourne is, in my
opinion, nccessary to_ relieve the congestion in the
Central. Exchange. I have had a statement prepared
setting ont tho estimated expenditure on salaries tc
telephoniats and supervising officers at South Melbourne
in 1024, The total amount s £3,659 8s. 8d.  This is
made up: of teleplionists’ sularies, allowances to tele-
phonists, monitors’ salaries, allowance to monitors, and
supervisors! salaries and allowances. T have also a
statement of what the oporating costs would be in 1029.
That. is made up: similarly, except that by that date
thoe exchange would, have grown to such an extent that
a traffic officer would be required at a cost. of £267 per
year. If the same allowances are paid then as now.
the total operating expenses would be £5,444 1s. 8d.
These figures refer to the manual exehange. T have
rend through the statements. prepared by departmental
engineers regarding the-cost of an automatie exchange,
but I am not in a position to say whethor I agree or
disagreo with them.  Thero is » rieecssity for making
the system uniform. This is essential in the: best
interests of efficiency.  In Melbourne at present there
are threo systems, the non-standard magneto boards,
the ily d multiple boards, and the auto-

places a greatfcr stress on the various
only plant in Sydney is in the Gity North Exchange,
andy it is not satisfactory. At Geelong' I hope to be
‘ableto demonstrate the wisdony of having air-condrdon-
ing plants.

8, To Mr. Bamford—T am hopeful that the mew
plant at Collingwood will prove to bo just as service-
able for, sny, DBrishane as for Melbourng, despite varia.
tions in c]imgté‘qgcouditipns. The plant.is pib.gnly

matic oxclmngcs‘. These have to work in conjunction
with one another, which js both difficult and costly.
No other eity in the world ins such a diffienlt system
to operate. I had the privilege of going throngh
Ameriea in 1914, and [ saw there manually operated
boards and automatie: exchanges. Subseribers to the
automatic systems nre mnot given service with the
manually operated boards.  The Western Electiie



Compaiy, which controlé the manually bperated boards,
had.a preponderance of subseribers,  They were trying
to perfeet machinery for automatic working, but they
wore finding it a very big problem. They had a fow
million subscribers in the United States, and the cost
of converting to: the automatic: system wonld have beon
enormous, _ I think, hoiever, that thiey- realize that
the automatie system must come oventually. Tlie auto-
matic system in Los Angeles impressed me very siuch.
Tho mannal system in America is. more officient than
ours. I attribute that to the fact that they have only
onoe class of switchboard, while we have three, I have
hardly had enough oxperience to be able to say whether
the automatic systom is preferable to the manual, but
whatever system. is adopted it should be uniform in
the large centres.  Tho automatic system: does all that
is elaimed for it, but in this city we have hardly given
it a fair trinl.  We have it doing' loeal work and
transfor work,  If a. subscriber at” Ascot desires. to
speak to a subscriber at Brighton, the caller has to be
answered by an operator at Ascot, transferred to
another operator at Central, and transferred to a
second operator at Central, who has to set up the
Brighton number. Thus the call has to go through
three persona before reaching the automatic machinery.
Tf there were no delays there would be a. lapse of
thirty seronds hefore. the eall would be sent on its way
on the antomatic  TLatterly developments in tho tele-
phone braneli have-been hampered for want of money.
We have not had sufficient equipment to carry the traffic
in busy times. 'We have done our best to meet emer-
gencies, but there are rushes at times which we eannot
copo with, such as on Saturdny mornings and race
days. T do not claim to be in'a position to analyze
the engineering figures, do not know that the
apparatus could be obtnined any cheaper than the price
at which it is quoted. In an nutomatie exchange such
as would be installed' at South Melbourne, only two
telophonists would'bo employed. They would be on the
complaints and information desk; one between thehours
of 8 a.m. and 3 p.m,, and the other betwech ‘the hours.of
3. p.m. and 10 p.m,, and could attend. to a1l requirements.
Their salaries would be about £250 per annum, includ-
ing allowances. Thefigures quoted to the Committee of
the annual working expenses of the proposed automatic
exchange, namely, £4,493, and the working exponses
of the common battery system, £8,881, would: include
the provision of telophonists in. the-manual system and
mechanics and other officers.engaged on the engincering
side of the automatic system:  When wo. are intending:
to convert & manual exchange to automnatie we know
twelvo months ahead:  In order to avoid tho nesessity:
for dispensing with the services of operators we do ot
employ them permanently during the last twelve or six
months, When we cut over the Brighton Exchange
we had fifteen -operators there. Tt took two to Iook
after the complaints and information desk at Brighton,,
and four to handle the desks that were placed in Wind-
sor and Central Exchanges.  That Ieft only nine who
had to be absorhed in the other exchanges. = Last year
we trained TR0 telephonists. T do not think there will
be a surplus of telephonists for some years to come.
Any who are displaced.at one exchange can always be
ahsorbed at the new exchanges that will be opened from
time to time.  The majority of the exchanges-opened
in the country accommodate from fiftcen to ‘twenty sub-
seribers, and’ generally can be operated by a_telegraph
messenger.  When the load exeeeds fifty units, a tem-
porary exempt telephonist is provided, and when it
exceeds 135 units we consider that a trained telophonist
is necessary.  Any girl who belougs to the town and
is qualified and desires to take the position, is allowed
to do so. No telephone operators will he throww out
of employment by changing over from the manunl to
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the antomatic 1éxystem. Bofore it !;irl bacomes proficiont:
n 15 brou

she must go: o course of training
of one month in a school and three months i an ex*

change before sha is considered to bo .efficient and:
The Dopartinent is.

capablo of doing a fair load.
always: training mechanies for the class of work re-
quired' in automatic exchanges, aud thore is always a
class known as. ¢ cadet mechanies,” The provision of

an oxchange at South Melbotirne would reliove the:

con%estign in the Central Exchange. Thée Central
Exchango would be rolieved to tho: extent of abouf
1,350 lines.

12. To Mr. Mathews—I cannot say how long, ago
it was when tho land was_purchased: for the go
Melbourne Exchange, but I know that it. has been
purchased, and thit the work should- go.ahead. at once,
In such matters the engineers look. ahead and acquire
land as near ag possible to the telephonic centre of a
district.  The provision of an exchange at South
Melbourne would reduce rents .to a number of sub-
seribors in that district who are mow connected. with
the Central Exchange, and are outside the two-mile
radius,  There are 500 subseribers. connected with
Windsor Exchange who: really belong to South Mel-
bourne. .

13: T'o Mr. Parker Moloncy.—1I would‘like to-sce the
proposal’ for an exchange at Northeote gone on with,

and: the provision of an exchange at North Melbourne

should certainly be pushéed forward,

The witness withdrew,
I

Bede Fannitig, Telephoy
Central Stall of the Postmaster-General’'s Dopart-
ment, Melb , sworn. and examined
14. To Senator ¥Newland—I deal with matters sub-

mitted to the central office of the. Postmaster-General’s:

Department in- connexion with the organization of
the telephone branches in the different Stites;
und also any matter affecting the operation
of the telephone regulutions or the conditions
under which telephone services are  provided.
I bave not had an opportunity fo investigate
fully the proposals before the Committe, or to
consult with the Departmental engincers on the matter.
T ave looked into ono of the proposals, but my inquiries
are not sufficiently advanced to cndble mé to make a
defiuite statement.  After a fow days I would be pre-
pared to give a.definite opinion ono way or the other.
The exchange required at South Melbotirne is to meet
tho. congestion in the Central Excliange. At the pre-
sent time thére are over 1,200 applicants. waiting for
connexion to the Central Exchange, Melbourne, The
new exchango ot South Melbourne is part of a plan to
relieve the: congestion that oxists in the city and will
permit of thoss whé are waiting getting &
service, It would dlso provide for  the
development in the South Melbourne area. New' ox-
changes should be automatic. The present switeh-"
board in the Contral Exchenge hias reached, the Jimit
of 'its eapacity. The board was built to accdmmodaio
11,700 subscribers, and we cannot put on more
stbscribers oven if there wete room to extend the equip-
ment, It would' be. possible to provide more facilitics:
for_answering subseribers, but no provision could bo
inade on the multiple of the switchboard: On ne board
in any part of the world, except perhaps one- or two
places where they havé freak switchboards, do' the
number of subseribers exceed 10,000. The size of a
switchboard is determined by the physical reach of the
telephonist.  When a. telephonist wishes to make a
connexion up to the top of the mulliple, she must be
able to do so with reasonable comfort. The board is
divided into- two seetions. The subscribers’ lines come
in on the answering section, where the calling or line

uth.

Traffic Qfficer onthe.
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signaly are. placed, = The signal. lamps are immediately
in front.of tho opstator, almost lovel with her lino of
vision, When she wante to connect with any
ong of the 11,000 odd subseribors. sho hes to plug
into a  multiple. Bvory subseriber’s line s
multiplied around the room, so that number is
in front of every girl. The most urgont’ proposal: i
that at South Melbourne,  Bven.if we got the approval
straightway,. I do not think that we. could install the
board in less than. two years. Specifications have to
bo prepared and tenders called for. Six months hayve
to be allowed for this, and then the tenders have to be
idered. Tho £ requires from nine to
twolve months to. fulfil the order, and eight or ten
months-on top. of that to install the apparatus. Most
of thosa,who are waiting for service in the city are busi-
ness pooplé, At the prosent time there-ore 1,293 appli-
cants forttelephone servicein theCentral.arca. Central
subscribers Lo the mumber of 1,620 will Le transferred
ta the new Collingwood Exchangs plus 163 who are now
waiting for service in the Collingwood. area. In.addition
200 subscribers connected lo Iawthorn and Windsor
will be connecled to Collingwood, Tt does not follow,
however, that by transferving 1,620 subscribers from
Central that accommedation will then be available at
Central. for 1,620 new subscribers, This is due to the
fact that tho Introduction of the Collingwood. Exchange
will bring about a mew set of conditions. Every call
for Collingwood will: haye to boe transferred through
the. automatic sending position. When a tfelephonist
raceives a call' for Collingwood, she will have to press
a key“to put her ifito connexion with a telephonist on
the semi-automatic position. Where calls are trans
| from manually operated exchanges to autn-
D 1 Jy the telephonist on the
auto, sending podition repeats the number, sets it un on
& keyboard, and presses a key, and the call goes oit
to Collitigwond. This operation brings about an inerease
in the amount of work to be performed by each tele-
phonist in the ‘Central Exchange, and the-labour value
of each. call will be higher than it-is at the presont time,
when. each: télephonist can complete a call between a:
Central, subscribor and a prospective Collingwood sub-
scriber without; help. ‘The condition of affairs.mentioned
will' contipite 6 exist until the Central Exchange is
converd to automatic, We shall. bs able to. put
back on to the Central Exchange from 550
to 600 subscribers. It is impossible to deter-
mine the-number exactly until we know how the Clol-
wood Exchango will affect the position, At present,
our estimato ig'552, which would still leave.57% waiting
for gervice who could not be connected until either
Sonth Melbourne or North. Melbourne Exchange has
been completed, The completion of Collingwoed, South
Melbourne ‘and. North. Melbourne exchanges wonld
completely relieve congestion in the .city, The- public
would'-then: be able to get telepliene services without
delay. I do not think that the figure I have given of
the:pumber of people waiting for serviee, namely, 1,203,
represents the total' number of people who want serviee,
Many of them inquire dbout the. prospects, find that
they will have twelve months to wait, and go nwiy
without, lodging: any application, In the cily of Mel
bourne. we are-a long way behind, and in a verv serious
position. ,T.think North Melbourne Exchange should: ba
compleled;first, then South Melbourne, and then Canter-
bury. , T ligve-no doubt that Sonth AMelbourne should
be ,automatie. I think we are rirht in extending the.
antomatic sysiem, but T do not think that we onght o
D ting manual exchange and convert it to
euntil it hos ¥éaclied the liniit of its nsofm life.
15. To Mr. Parker Molonsy.—There is a difficulty
in getting f¢lephone mate At the present there is
a serions shartage of eablé. - T know that, eabls is.on
order for Mﬁlverniéxrld‘; Brighton, and’ ﬂm,kj%ugyai‘
ol R raf i Foai 7
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is that wo are not likely tn get it, although it haa been
ordered for nine mouths. I think that the shortage of
magneto telophones has been overcome. I could' furnieh
the ‘Committee with the total, number of persons wha
desiro to.beeome subseribers, with partienlars as to what
is holding them up. The Department has a definite
scheme for overtaking the arrears of work. With the
now loan the whale of the arrcars will be overtaken, it
is expeeted, within three years, I think that £2,056,000
will Lc spent. this year if Parliament approves  1f we
had the necessary monoy, shortage of material would
not hindet us so mueh. As far as I ean understand, the
position in. other parts of tho world is better to-day than
it was some time ngo. The post-war troubles are
gradually being overcome, Thoere are more telephone
manufacturing companies in the field to-day than there
were four or five years ago, and I think that in the
future we shall he able to:get material more cheaply
and more readily than in the past. I understand that
the question of getting apparatus locally has heen in

vestigated, hut 1 do not know wiih- what results
16. Lo Mr. Madkay. - Proposals for new antomatic
exchanges are  Qnitiated by the  Stare Puginer,
who i3 charged at present with the responsi-
bility of developing the telephone system. Members
of his staff make development stuwlies. They stuly
the growth: of a town, make surieys, aud ascertain
the proper points at which to establish exchanges. They
put up proposals: for new exchangis as occasion arises,
The State Engineer prepares the enginceriug details of
tha proposal, and submits. them to the Chief Flectri.al
Engineer, who concurs or otherwise: The ate
Engineer, laving -obtained the Chief Electrieal
Engineer's places the proposal before the
Deoputy Postmastor-General with a view to getting ap-
proval of the expenditure., If the proposal invelves an
expenditure of over £1,000, it'goos from the Deputy Post-
ter-G 1 to. the S y. An i ing report
has recently been presented to the British House of
C'ommons on the tolephone service in Great Britain,
Officinls' visited Ameriea, and. alter their return made
reports and recommendations. The Government ap-
proved of certain increases in the rates. There wns
an outery against these proposed incrcases, and the
question: was refered to a Selest Committee. The Com-
mitteo dealt with the qucstio‘n of rates, and recom-
: -

n

mended a reduction. Th I of the teley
eystem was also referred to.by the Committeo, and’
report it makes the following, reference to the subject:
Automntic_telephony falls into the eategory of questions
of policy. Stendy progress.ja being made im developing this
type of apparatus, capecially in the United States  A®present.
the fivst cost in so high: that it cannot e eaid that its adop
tion woulkl necessarily reduce the cost of giving service, and
it is evident thnt the expeetation on the part of the public
that the automatic syatem would immediately cure all service
defecta is not liki o e fulfllled, although there is no doubt
that a faster wervice wonld result on the majority of calls,
The setual type of apparatus to he emplayed requires eareful
study in.each case, aud ne general ruling can be made, The
cvidenco ghows that' the Post Office have installed. or ave
planning to install, equipments of each type which is available,
and until. the comnercial results.of the introduction of anty
matie apparatus are ascertajned for this country yvur Canr
mittee.do not vecommend nnduly hasty adoption of {he sy
Tho quality of the-service ia a point on which public epinion
hag a right to e heard. but the means of attninmer it is a
technicsl matter wlich. is ehiefly one for the Adnunistration.

The report was tabled on the 20th March of this year,
and the Committee’s decision was arrived at after
-examining manv of the prineipnl engineering officers in
England. Tn South Afrien they have also dealt with
the question of installing automatic exchanges, and have
deferred netion owing to high prices. The lnst. report of
the Postmaster-Goneral’s Department of tha Tnion of
South Afriea shys—

The installation of antomatic systems in the Iarger telephone
eentres. of the Union, such as Jolmunesbury, Capetown, Port
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not. know that the exparts. have areived at, any fresh  fire, and thot, would. bo an. invaluable consideration
decisions or procured, iy now important information since the fire brigade station. is noar at. hand
v regurd. do ar-eonditioning,  Colonal Owen aud the Further, with euch a tyPpo.of roof. it would form proter-
engineers .concorned have. beon giving & .great denl, of tion to.the plant from damago by water in the event.nf g
conaideration to the subject, but. T do not think anything  fire, being attacked by the firo brigade. To some extent
has been obtnined which promises, much that isnew or  the ceiling would. bo. anchored to the walls; but, as
substantial in,ihe way of redueing the cost, They have T have already stressed, it is not to be preferred to a
been consulting an” Amenjean tgincor of selentifie coniorato. ceiling  supported, in this instance, by
attainments, One of the points to be golved stanchions. There would not, be very much differences
in the future is that, porhaps, in all the climates. in the cost of the, two types of, ceilings, but I shall do
of ‘Auatralia it may not be necessary to apply all the gy begt to get the Postmaster-Goneral’s Department to
plait;, it is only by experience that we can’ discover coneur in the provision of q conerete. ceiling supported
theso thinga;  While the estimate of the cost may appenr by five stanchions, Tho departmenta] engincers do not
be. high, in comparison with the actual telephone know, but it is just possible that this building may
equipment in tho exchange it does not amount tomuch  ygyp 'y, o, up another story. The accommadation 14
1t 18 ouly another form of lnsurance. If it jnereases b provided is intended to be adequate for o period of
the Hifo of the vquipment and renders the service mucl, fteon years, and the engineors are not in o position to
moro efliciont, its. cost cannot be regarded as exeessive rophesy what may be required thereafter  The plans
The convenicnces for the staff in thig building inelude o {x’nve been prepared aftor full consultation with the Post-
luncheon-room:: oy reckeation-room, Tockers, “sink, and master-General’s officials, The supervising engineer,
gas-ring far boiling ten and heating the midday meal, My, Bechier, 35 a most antisfactory man 1o work with,
There will be the nsual provision of lavatories, The He has rendered every possible advice and assistance,
ro0f will be of iron; this will be practieaily hidden by  Opa of our architects is speeializing, with him in this
© parapot wall, class of work, and the have full power to canfer upon
evéry possible point that may crop up. Their offices

2L To My, Mathows, ~The architeotural ApPORrance: ave adjincent, and, alto ther, they have been able to
of the building fronting Bank-street will be madestly  wor thoroughly “and ﬁmoniously together, to the
- offative,  There shou] not bo any eriticisms of this great ndvantage of both Departmenta and the incidental
practical work from fhat point of view, In such a saving of much correspondence.  With respeet to build.
Deighbouthood the five risk should be only very slight, ing prices, the chief trouble to-day is in sceuring brick-
The building will. bs of brick, layers, Bricks themselves are not casy to proeurc; {he:
output is behindhand; but in other lines the eosts are

28. To Mr, Farker Holoney—T assume that the  slackening, Timber is slightly down; steel and cement
prico which the Covernmient paid for the land is fair are deciged]y cheaper, while iron has cased.  The
value, T thiuk it iy cheap property; at any rate, brick position, however, is vely acute; the materin] it~
it is cheap fo (he Gavernment, beeause the block in  gelf has pop 8one up much in price; hut, as T have
question s the sito best suited for the service to which pointed out, bricks are not £asy to secure, while labour
it fstosbo applied. is very scarce, Wo. cnnnot get tonders for buildings
outside of Melbourne; that is due to the paucity of
23, To 3y, Mackay—T should soy that. tha cost of a bricklayers, We are paying. ahont 30s, day to brio)c-
fireproof. cailing compared with an. ordinar ceiling  layors if we send. men out into the subiba, There is,
would be about double. There isnothing inflammable  of course, a grout deal of brickwork going on at pre-
#hout the interior of g telephonte: exchange, but dloe- sent, which accounts chiefly for the seareity of Jabonr,
trieity is considerably used, and thore is -always the Brickluyers aro. not coming on; they are not learning
possibility of a short cireuit or gome such: unforescen  the trade, And for that reason it would sppear that
bappening. Tho bonefit of the firoproof coiling is that  the position with regard to labour may become even
it provents the interior of the building from being  more difficult.

attacked-by a fire from ontside and, coming down from

6
Elizabeth, and Pletermari burg,. is, . imodati ‘provide il ing wi
S e T L SRR secointintion 0 b ot il e . it
eently obtaned for s oy vore obviously based qn tpg 790N t - 10, long by 59' £y, 7 in"wide, 5 ‘bnltex:y-
Digh manufacturing costs gl utrent, and, according to the voots 33 £t 2-in, Ipng by 22 ft, 0§ in. wido, and au air.
'r:)éme?t ‘;rn‘;,: li:n,rﬂni(o:r. ln.(jh f, twl:‘l; proee‘vl:giml‘ to En ]lnn‘dt.?z conditionipg rpom 22 i, 64 in, long; by 18 ft; 8 ini.
NS lenifera nng Hqire into sition, gen Y, 8 'l TR TR 11 H il
cle}mumc the proseat, In] 'lny no mo:;mp o“ lu\‘rlmg:hle:nt|nfuv for “‘401 e Rddl}m" to which }hcro \\lll'bo the usu:ql
urdering Jajgqe matallationg of ehorautoumtl,c type, eypecially as rehru.)g room for ?"e stuf.f, with 1 vutones.' Tho con-
there aro egns that thy carly fufurs Iay §nng wtall fn struction s to bé of brick, one ifory, with parapet
priges, * walls, On. this particular building we 4o not proposs
That is what I had in.ming in suggesting deferring such  to bave overbanging: eaves, A fat cousreto roof will
propositions, There jg nothing to indjeate why they 80 over the batiery-room, Air-corditiouing- room, and
are expecting a fall in- prices, ° Recontly teaders wero 6T room; and, sinee the plan of dho building was
received for telephunes, and.they showed a considerable  drawn, we'have now mado it 8 practice to put in fire-
reduction n priee, whichisg fair indication that prices  Proof concrote ceilings over ali the ewitchrooms in
ase likely to fall still further. Prices of automatie  the dll‘;crent:lclcphmm exchange buildings which we are:
Lquipment are yery high.,  Collingwood cost, £20 per  called: upon o construct. In this ‘particular ‘build-
hno, Prior to the, war, the cost was £8 or £9 4, ling. 1ug some difliculty arlees innsmuch as the widsh of the

Whilst prices are not likely to drop to the prowar level, SWitch-room, is 52 ¢, 7 . It becomes rather p.\'f)onsi]‘;e
esy the

I think they ure likely to decline balow what thoyare 10 provide & Soncrete ceiling over this. room

at present.  ‘Tho estimgtos for 19 avnh. are P £ Lenerals - engineers  will g0 arranga
on the basis of £20 o Tine, h cquipment in order to avoid. a Tow of concrete sy ports:
which would huvg to be But up the centra of fho byild-
ing. If that cannot be arranged, I propose to lang o
hglhg conerete ceiling on to the roof trusses, as in ‘the
original Adelide Tviephone Exchange, That has

17. To Senator Nowland—T think the question of
the type of appliance will take care. of itself in the
t'ucun;. There \:\r’ill hbo competition between differont
manufacturers. : i ;
only 0:(“ col;u; nnv“—tth‘; lil\lfxttotrlxlx:l;?ehge];te:ir:- Igg;:;n“:? pro]ved q'mt‘ed sttocessful, although, of course, it does not
of Chicago—manufacturing automatic telephones. = Now ;‘;"i;ﬁrp Ic‘;‘"‘c r‘:z g“’c‘zf‘i’i'l‘l‘éSz:?ll);gtugmnat l'iro ?lg docs .t!ﬁ)
the Western Electric Copan; . ing the equip- : e Stanchions.
ment on a large seale, Thg?rsyi: :iem;z\glgt;pz. eqiugb‘ ‘{lolll’osru‘{aster-Gvnem_{s Deparument {s agreesble, wo
not know whether it will fit in with the Strowger type, sy DUt in five smnchwng, which nmber ‘,vl‘ll beneees.
but I understand it will T bolieve that %rm -am i:ﬂr‘y ww order to Sy Hhe flu getfivg.  Thoso would
also  Siomens P are  designing - an ol tomatio. ¢ COMErete stanchions. about 1 foot square;. they
Plant which will work in conjunction witl othey: a’ou]q imterfere to S extent, nesessarlly, with
automatic installations, I am net to 108 raron within the soom; bt 6 may be
cXpress & dofinite opinion oy the merits: of POstible o artangy the layout of the equipmont 5088 to
these systems, 1 know what, the Strowger system ¥0Id them. Wo haye had to build in this way in ger-
will do, but I cannot say whether it is the best, type: {mn o oxclianges. Tho Alternative method would
in use. Tt does al} that is claimed for it Whoro wo 0 10 PUt tp beans of 2 ]nrgra depth,. Perhaps, in this
have had s single automatic exchango there i5 np ques- 0S¢ 4 foot.duep, to an the 52 ft. 7 in, width,
tion but that it bas worked effisiently, Tn regard o 19, To Mr. Mackay—4s 1o tho point whether a fire.
automatic telephones, that is to sy, the equipment nsed  proof reiling is o matter- of iy ortanco in g one-story
at tho subscribers’ end; therg fs plenty of competition. uilding sitnated a5 thig u‘illp be, the Collingwood
There aro tho Kellogg peoplo, the. Stromberg-Carlson  Exchange Ay be regarded as tlio fing and oxperi-
Company, the: Federal Telephone Company, Siemens, mental, building of this character, We dia not provide:
and the Western Electric Company, ali competing for  concrote coilings, and haye been sorcy for 1 ginge.
the supply of this equipment. I cannot express an Perhaps the actual rigk of fire is glight, but the sorvios
opinion abont air-conditioning plants, which is largaly is so important, and it derangement, wauld bo g

8 mattor for tho Works and Railways Department, serious. to the community, thas cost of fireproof eon- overhead. = As Lo the ndyissblencas of putting -
:f):lllclt::'rclinlafirl u']‘";sﬁ " bs ble. hﬁ’&m:d“]] doss T}:n in a fireproof ceiling in view of the ideal quali-
inoss Toss 1ics AV 10 be weighed together, he ies of thiis site, it must not be forgotten that i ears Take elbourne,
o (Toker at Melpourne,) oy 50 Loe iglt be onost naleulible, whilo e Lo come oy % Rok be forg by tho erdetion Cieken at Melpourne.
- » O puiting iu'a fireproof concret cof ing is not ver, * and: - ike i loso proximity.
; TUESDAY, 16m ATGUST, 1999, &reat; & would never oxeced €300, s o %iie?,“:;maﬁ e";ﬁy"c';"g‘i‘juﬁ'y Freri ooy Drosimity. THURSDAY, 17th AUGUST, 1992,
g Present; 20. Po Songtor Newland.—The eost of a congrofe ceiling and'the roof ‘itself. A concrete-ceiling: would'eut Present:

cm]ivgg hag not been allowed for iy this estimafe, but

off the. danger from that sonseo and' preserve tho costly
\“Ilmt..m‘ uot importunt, sinee-the ultimatg €ost, even with L

Senator Newranp (in the Ohair); plant and equipment.

. Senator Nxwraxo, in the: Chair;
24. T'o Senator Plain.—I estimate that the cost of Senator Plain Mr, Mathewa

Senator Plain, Mr. BMathows, its improvements, muy bo a little logs ¢h g
T, Jackson, , Mr. Parker lfuloxm_v. amount' of the"pres)ent esﬁmn!i. w;n‘ Q{I:: ‘oli'?gx‘r“\ﬂ h ich i £
Mr, Mackay, Adelaide Exchange we simply hung a eeiling on a tyuas “the part of tho building which is to accommodafe the Mr. Jackson " Mr. Parker Molony,
John Smith Murdoch, Chief Architeot, Commonwealth DUt I would not place - preat, deal of roliance on the air-conditioniing plant would be about £430; it com- AMr. Mackay

prises & concrefe floor, concrete ceiling, and'four walls,

From the bottom of the foundations to the t0p of the  gndrew Lewis, Chief Mechanical Engineer, Department
fat conerote raof is 18 feat. of Works. and Railways, Metbourne, sworn and
examined,

Department of Works and Railwa; 8, SWor d  behaviour of a oeiling of that kind'in the event, of a
orme 78, sworn an fira from u\'erlleud;»tﬁn heat would bo boung to distort

18. o Senator Newland.—The site upon which it eireumstances, the eoili y
i wh 9, thie ceiling: wonlg i}
ésa ,f’g?%‘}g?g;,;ﬁnem-ﬂ z\tt:]ephtono exchange building af &ive way, The gear cr\%ling‘ llL]EﬁtuLt?o:ﬁacg::;r;s:g
Sou Gre © 15 at the intersection of Bank, Crown building is; over the switeh-room, 14 feot and, over
een streets, the remainin, boundary boing the. auxiliary rooms, 11 ft, ¢ iy . these ar tand rd
towards. g right-of-way  between reen and Crowy heights which wa % now employing The if:s \nhgr
?reets. 1:1}“2} site has a fr(:{n(nage of 55 f1. 3 in, to the buildiy, it B and o wach
Town an reen streots, and 107 ft, 9 in, to Bank- mated cost of the buj] ling i =
street and the rlght-oﬁwn.y. Of these thoroughfnres, course, is subjest 1 Sﬁr;;g“;?of?ﬂl&
.Bnnkﬂtrcnt is the most important, but Crown.street puiting in p concrete ceiling will
is also & £00d one. The proposed building is of the it. The stanchion dpi,
type into which .the Committee hyg previously in-  opig be involved in,
yuired. The building will be oze story, and the estimate for the air-rondition

5, d hews—The building will cover tho
\vlﬁse'{g tﬂi’g;lﬁféf m'I nm'oef opinion’ that the-site-is 2%, Po- Senator Nowland—T have held: my: -present
an idea) one, .. positibn for only two weeks; bus I ha,ve.bcen acting

PR ’ Chief! Mechanical Engineer fqr_vn_rymg‘mr{od.& I have

26. T'o Senator Newland.~A, conercts ceiling hung  had experi with air d g and similar plants
from the roof would not be firoproof barrier in tho for tlie lnst twelve years. T have beew in the (‘n_m-
ovent of fire atiacking the building from the top. In  monwealth Department for seven years; but, prier
such ovent, the heat would twist the Tight steel members 1o that, T was engaged in Jfhe New  South. :Wnlqn
in the roof, and. the offect would. be-to. bring the: ceiling  Public Werks, and in-the Railway Electrical Enzmegr s
down. But such a ceiling wonld' certainly retard ‘n Branch, where T hag experience: in  connexion

i

s et
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with ventilation schemes for turbo  alternators
m  large  power-houses  where ventilation and
dust estraction systems, whivh, are similar to air con-
- ditioning plants, are applied. Dany ‘types have been
tried out, but tho.latest practice is- 16-use a somewhat
similar plant. Refrigerating plants are not used as.
the air or turlio alternator cooliug is at a higher tem-
peraturo thau is- necessary for providing comfortable:
conditions for a staff. and for improving the efficiency
of the more delicato apparatus employed, in connexion
with an aulomatic telephone cxchange equipment, In
the plant to which I have referred the water is atmo-
herically, and. not mechanically, cooled, An ammonia
plant. is not used an such systems. ‘The mechanieal
construction of a turbo alternator seb.is moro substantial,
and the allowable limit of temperature is in: the region
of 100° to 150° Fahr, It is practieable to have an-atmo-
spheric tomporature with.a high percentage of moisture
content without risk of damage to such.olectrical appa-
ratus, The problem is to remove .tho dust and’ to cool

" capable of handling up to 50 per cent. of ‘the ingoing

air. ‘The ciréulation is intended to e fcross reom' and
fallinir to Godr vel. The. velocity of ain across: the
‘majn centre plane of room approximates &:5 feot per
minute. ' .
Ain: TREATMENT,
The air requires the following treatment:—
(1) Dust' content eliqﬂnalcd.
(2) Warmed a8 required to maintain the tempera-
turo iiside exchange at 60° to 65° F. with
an external tomperature at or above 3_2°1" F.
(3) Cooled as teqitited lo maintain the temperaty
ingide exchango at or less. than 75° with
an external temperatire up to 106° F.
(4) Moisture content rogulated fo maindain himi-
dity at 60 to 65 per conb.

(5) Constant motion of air in switch room with -

freedom from drauglits,
The plaut consists of & volume fan, washing and cool-
ing chamber, water elimination battery, hieating battety.

the. winding of the electrical h In

with ie telepl vol the comfort of
the staff has to be considered, and high tomporatures
are not desirable. 1 designed and installed the ventila-
tion plant in the Malvern telephone exchange, and the
air troatment plants at Custloreagh-street, Sydney, and
Perth automatie exchanges were installed by me. I was
also nesocinted with the late -Chiof dMechanical Engi-
neer installing the pl“}“’.s at the Adelaido lelepho‘ne oxs

troot. Molk

iny

le)usr.—’ﬂm oir is washed to eliminate dush, &e., by
passing through two banks of water sprays. gpaced’ ab
S-inch and’ 43-inch centres; when in operation thess
sprays: form two: fairly thick walls of finely-divided
water particles in motion, one set.being opposed to tho
air flow and one set assisting the air flow. The qust
romoved from thé air is carried down with the water
to: shg cboling tan' from which provision is made for

change and the L 3 ,
and a number of minor warks, The experience I have
gained in connexion with theso plants has convinced
me that an installation. such as that at Colling-
weod is quite netessary in order to obtain the
conditions required. There may be some small
modifientions in detail, such” as slightly increasing
or decreasing a particular section as the result
of  experience, but, pgenerally, T would say
that a vlant similar to that at Collingweod' is necessary
in an automatic exchange., Whether such plants will
do all we expeet can bé ascertained only by
actual experience, hut'T am convinced that we are
working on right lines. T believe that any medifications
that may be adopted will be only minor, and that
future development will' b on the lines on which we
are working. Anv reduetion in cost that T can foresce
at presont will not amount to more than 10 per cent.
of the total cost, but I cannot see any opportunity of
reducing the cost oven to.that extent, For the infor-
mation of the Committeo T have prepared n brief de-
scription of ch? air-wn:litloning plant  required at
1 ; tollowing i

as req .

Hearive.—The "air is passed 'betiween '‘“Vento
IIcater ** units, containing 463 square feeb heating sur-
faco. ot water is circulated through the inside of

lieaters by means of o centrifugal pump, and the sur-

faco tamporature ean bo maintained between.80° F. and
200° T, as required. Tho heating battery has a maxi-
muin capacity of 360,000 B.T.U.’s per hour, and is
capuble of #aising the aif temperature through 42° F.

Coorana.~—~The air is cooled by direct contaet with
the spray water which is re-cireulated in. the system,
being forced through spray jets by means of' a centri-
faigdl pump having, a eapacity of 1,780 gallons per hour.
On leaving tho sprays the water falls to a cooling tank

under the: washen casing,. and' passes over refrigerator'

coils to the pump suction: pipe: for' re-circulation to
sprays. The cooling coils have a capacily of 107,000
B.T.U.’s pur hour, and are capable of reducing the
spray temperature 8° F., which in turn is capable- of
reducing tha air temperature through 13° F., in: addi-
tion to the normal evaporation cooling cffect.
Motsture Content—The air i3 passed through
liminat isting of defl having the: surface

aut: 1 ahd g in-
formation will apply particularly to Collingwood:—

The building includes & main switch room approxi-
mately 90 feet by 45 feet by 15 feet, and a battery
room 28 feot by 29" feet by 10 ft, 6 in, The equipment
15 capable of changing the air in switch room six times
per hour, requiring 6,060 cubic feet of treated dir per
minute, and of changing air in battery room ten. times
per hour, requiring 1,440 cubic feet of air per minute,
making a total plant capacily of 7.500 cubic feet per
minute Six (6) large registers are provided along main
north wall of switch room, spaced 15-ft. contres, and
11.ft centres above floor level for the ingoing air, and.
return registers arve provided. in floor along south wall

maintained wet by means of scrubbing sprays. Surplus
water in the form of spray or suspended water carried
through with. the air is deposited on these wet deflect

To maintain the relative humidity or percentage of
saturation of the air at 60 to 65 per cent. at comfortable
temperatures; it is necossary at times to remove a por-
tion of tho water vapour content of the air, ‘his

surplus vapour is removed by condensation in direct.

contact with the-spray water which is cooled to a. prac-
tical limit helow the required * dew point” or satura-
tion temperature. The vapour condensed is combined
with the cooling water and falls back to tank,

T have. also a detailed’ deseription of an equipment,
with brief notes as to its functiona, Tt is as follows:—

Namo. [ Capacity. lj Driven by,

} Vecd for,

Heating Service.

Boilor with Prossure Gauges | 344,000 B.T.UM%s per hour .
and Thermemetora §

Boler Circulating Pump with
Valves and Piping

Heating Bsttory with Ex-
pausion Tank and Piping

1,500 gollons per hour .., 1hp.
motor

473 square foot direet radias
tion surfaco

[ Heating wator at low prossure
Cironlating hot water botween hoilor and-heating battory

Heats-alr to suit conditions ruquired

Namo, X Capacity. Driven by, Used for.

Ventilating Service, |
Centrifugal' Fan ., +o |00 ouble foob sir por | 5h.p, | Draws fresh air supply from outside building, and citoulates air
minute motor ghmughlmher con1 ‘ieiovi\:r lnddh!ilwcl;.l ?{‘iﬂ“ml(:nmg civeulation
” in switoh-room, and foreing conditioned oir into battory-room
Fresh Alr Inlet. ., o~ »2' ¥ x2r3 . . Fitl‘ed ewi'.ll sereon and cuwl‘,; pasasgo for fresh alr to c?r:ditioniug
Conditionod Alr Registors . . . . Fhett
R:“d CX““}“""”gmp‘l" Distributes conditionod air into awitoh and battery rooms
Return Air from Switoli-room, . . . . . BABAG g
Regustoms, andt Dusts | ‘ : Pr:;/:gis“ rv o for portion of air in switoh-room upjto 5:) per cent,
Aic washor “ +o | 84 washing aprays “ ++ o Thoroughly mixce wator with-air, and roduces air to tomporature
X llx.imd ufn;-‘ “ ; AEmll i solid into
. cooling tank for romoval of sludgo
Eliminstors and Serubbors: | 252 squaro feot, with soven . Air I divided into stroamnas bomaongzlgug platos ; sprays maintain
sprays 3 portion of surfaces wot, and air in following zigzag course comen
into contast with wot sutt d doposits surplua wator particles.
with- dust. and impuritics inte vertical channels connoeting to

Spray Pump .. ++ | 1,800 gatlons per hour .. [ 3'h.p.

motor
Codling Plant.
Refrigorating Compressor ... | Approx 6" dia, x 10" stroko

Condenacr, Cirewlating Pump | 1,800 gallons per hour motor

Cooling Tank .. o [ 21 x 0 x 8 37, contalns: .
1,076 of 13" cooling pipes

Condensor and Wator Coolor | Water cooler, 160 squaro .
feot ;. condonsce feet, 137

\ pipe
Vacuum Cleaning and’ Coms- |
pressed’ Air Service;
Vacuum Producer with Dust | 40 cublo foot of alr per]
Extraotor . minute
. . A 5 hp.
Afr Compressor ... 67 x 3" duplox .. o | | motor

Battery-room  Extraction | Fan, 1,400' cubic foot por 1 h.p,
System Motor-driven Fan rainute

¥ 120 rove. por miao | [y,

cooling tank
Lifts water from cooling tank, and supplics wator to eprays

. Clrculates smmoula vapour, enabling it to extract hoat from cooling
tank, and tranefor 1t to condensor, whore heat is romoved by
moans of the cooling wator

Circulates woter ovor water cooler and condonser, enabling wator
to bo usod over and over again

Ammonia ciroulating through coils extracta heat takon up by water
whon washing and cooling air,.alto cools the water to tho tem.

X ?en\tum roquirod for corroot humidity, Is also a sludge-doposit.

. ing tenk; from which impuritics taken from air are periodically
romoved

Distributes water over large porforated surfaco through which
ontaide air passes, and extracta heat taken up by water in passing
over, and cooling aramnonia vapour in condensor coils

Maintaina a vacuum of 3}* moroury st tho valvo plates situsted at.
| convenient pasitiona in building.” Tho dust disturbod in swooping

and. dusting is.drawn into hoso g:{mu and’ carriod through dust
collector, whoro dust is doposited for removal at convoniont

| _ times

Fitted with storage. resorvoir and dehydrator. Supplios & jot of
compressed air for blowing dust from surfaces of telophono
oquipment too delicato to bo touched by sweepor. Jot i3 used
in. conjunction’ with vacuum cloaning hose, which collects tho
Alr enn!ninin{:he disturbed' dust

Extracts from battory-room,, discharging to atmosphoro

.The following is-a schedule of itemized esti —

Ventilation, fan, ductwork vegisters, &c. ... £650

Air conditioning and. washin, 525
Refrigerating plant, with condenser . 1,600
Heating .. 550
Compressed’ air cleaning 300
Vacuum: cleaning 326
Battery-room extraction w100

£4,050

_ Of this améunt some £620 has been expended on
plant (motors and boiler) manufactured in Great
Britain, Sohe £149 has heen expended on American
plant (hedter units), end. the balance is Australian.
The original estimate of the cost was £3,5600; but that
was made before detailed' plans of the equipment were
completed—perhaps. two. years. ago. .

28. 7o Mr, Jagkson.—Therincrease in cost is to'some
extent acco'nted for by the fact that we have.modified
our plans, The estimates were prepared on sketoh
plaxis, and wé have subsequently found it necessary-to
modify ths details' which has .made the. cost somewhat
higher. Thero his also heew.some:slight increase in the
cost of the plant. X believe that the plant will do all
that' js required, and will fulfil-the:requirements of. .thé
Electrical Branch, B

29. To Mr. Mathews.—The installation ab Colling-
wood: has only been completed for three days, aud, con-
sequently, it has not been handed over to the Postal
Department. At present we. are testing it. It was
necessary to heat. the building before the equipment was
ready in order' to prolect the plant during erection,
and the window panes, which were removed, are now
bex'ng replaced, There is, of course, a great fluctuation
in Melbourne temperatures, and the plant has boeen de-
signed. to-meet all e i ‘Woe are supplying fresh
air to the battery room, as the vapours which aro given
off when the batteries.are being charged have to be with-
drawn for the protection of the plant, and to insure
the comfort of the staff, A fan. is installed for drawing
off the foul yapours, and fresh air is pumped in through
the air-conditioning plant, The battery roem is apart
{rom the room in'which the main apparatus is situated.
If. the water were left for six or eight weeks a deposit
of 2 inches of mud would be found at the bottom of the
tank. In tlie summer time a deposit. of about 1 inch
of mud is found after every two or three days. The
eatimated cost of the heating apparatus is £550, and
that is made up by-the cost of the boiler and the heater
insider the conditioning plant, and: also- the circulating
pump-for distributing the water between the boiler and
the heating, units, At first glance the cost mav appear
excessive ; bub it must be remembered that much of the
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apparatus cannot be seen as, for instance, the.cooling than gno-fourth of the sizo of the ono ab Collingwood! k1
coils, which represent, approximately, 1,000 feet. are Owing to the smailness of the staff it had wreviously . TN 1 th . X 5
' the tank underneath the flooi. A smaller plant to been thought that it would not be: necessery to: chauge th?"“f?‘of"elmm," 8 8, ‘3 istance of more bo operated from another room, but the: automatio
sorvo about 1,000 lines would cost about £2,760. A the air i tho switch room more than once an hour: 0 1 , the -insulation® was - eiip nt would romain, aud would havo to: be con-
largo plant would cost trom £7,500 to £8,000, apart The. operating conditions are such that the stoff brought bnc'k to nornial, althm‘xg.h it waé more’ than sidered just 'tho some T am strongly in. favour of an
fiom the bwlding, As an engineer, I think the Do would mot be: omforiable, with less frequent changes ) & week hofora.the ‘working' conditions wero satisfactory.. up-to-dato air-conditioning plant being installed
yartment {s justified in assunying, that the spporatus o e per hour, nnd the plant would ' Duing, that. period;, moisture was dopasited: nob.parti  47. Fu My Jughwun.—1i the air i not copditioned,
will do wlat is required. . also suffer to some extent. A plant of 1,000-lines capa- ! ?“t];')rly 0“-});3“'";‘[’017%"0"5 "]"f the plant, the insu-  an. unsatisfactory sorvice may. result, and when the
30. To Mr. Parker Molauey—The plants with which city would be quito unsuitable for a larger exchaiize ation was, . ly ‘i“ec:ﬁd_’ th?y o canng :ﬁ? ok prevent  weather 38 partioularly ug\s::x}able,, the difficultios are
1 have had: experience in New South Walés are-same as it would not introduce sufficint, fresh. air, - The a8, th arein sg{l\e'exchﬁn on e ¥ When tho are cleancd by hand,
what different to the sir-conditioning plants installed Plant at Collingwood_has only been in_operation: for g , Angos- ., . they are plso adjusled, and 1 could not “I’P‘Zl".uo“ tho
in automatic exchanges. The dust extraction and wash- threa days, and we will watch its operations:closely fof 84, Ta, Ar. Jazker Moldney—Prior to «coning, tor tmg botween cloaning and sdjusting. A = justment
ing is. miular; but the cooling by mechanical mecans is perhaps. the next two years, I am sufficiently satisfied Geslong, T ,;“‘d nob had- experience. with a.gimilar heat~ of the, te-"sm“i' would b? necessary even with an air-
different. 3 have not had & lengthly experence of air- ¢ With the efficiency of our present installation to favoilr ing -app s, At Lo stroot, trouble wes ex~ conditioning plnt, and the conditions prevailing would
conditioning plants which aro S Eilns i bvery detail to the in}roductiml of further plants, and I believo the. peqem;:ed, owing to Jow msulahon:‘ caused by excossive govern the ndl]ustmems.. If. this exchange were o
O ot teder consideration. In order to provide ven- Committee-will bo fustified in. recommending additional A moisture; which aflects the, op of the pr y concern, in which L was financially in-
tilation fon electrical machinery wo commenced by )_“sm“anong, 1 vealize thet it would be disastrous if’ . Su_ch»cond ons &re debrimental to the \_vorkmg‘ of am teres'(cji, I would favour the installation of an air-
usiug, dry air screens in the form of choese cloth, for it were found later on that the plants were quite un- : “."1‘{%“5?: and, !“Yﬁ o be E“"’dﬁd against. :{? far as conditioning, plant.
oxtracting the dust, through which the air was suitable for the work for which they were designed, . P:ﬂ t vle',‘.bec&}lsgt:vdgn ~thet;psuln}txoxr ails, n only s 88, To Mr. Mackay.~The building is at_present:
pumped: to the electrrcal plant, We found, howevet, and in view of my experience, which extends irom ten I3 > the. eryice &ﬁ;" ™ \’“{h he, cost of maintenance in-  heated. with water' pumpod from & boilor in the: base-
st tho screan became imprognated with dust, and: to. twelve years, T am led to the conclusion that we are creases. T und ?";.":“d at 91“’1;]5 hiave béen made,to  ment by means.of » small motor. Tho sator cireulates.
When thoy became supersaturated particles of dust acting on right ncs. Thero mey iy, fubure be soma ' Improve the conditions; at Lonsdalestreet, but I°do  ghrough pipes and ‘radiators throughout. the whole
separated from the eheese oloth wers earried through slight modification in the Qesigni, but the ultimate effoot nob know what his beont done, I am satigfied that air'  building, and is then returited to:the hoiler T believe
with the air. When it became: apparent thnt such  ¥oud be the same. : “?“i‘lg”“‘f“g ‘shﬂ“’ only way of "l“k"’gf the atmosphere  the present heating system: could be utilized in con-
soreens were ineffective, we_experimented with. water 32, To Senator Newland.—T beliove the plont. iri 5“‘“i, xi?e'xitog Em"’e ?gecz“"e :’t?r}““g‘ ‘ze r?" f!‘{;‘)’lmﬂt‘i:c nexion with an sir-conditioning plant. The mechanics:
sprays, aud also tried web plates to catch the particles stalled at Grand’ Rapids, is somowhat similar to. that ! e&'ul:ésﬁil " operati us 5 P:h 1o es‘ "2 r'erg‘ w't e in the exchange do- the necessary «cleaning of the
of dust which were later washed into-the sink, We thew crected at Collingwood, although there are some slight ﬁe;c,,,, these ° ; o ea, ‘;» ,;n fed‘mé a;:wda Er; switches. Tho cleaning, of the floor s doue by cantrac.
mtreduced aw washing by means of sprays, and, that modifications in details. If anything I believo it i is slow and gnmbt b dono eﬁechz«'l imX'Qfe labour, The total number of primary lino switches
system 15 now i fore. 1 have received o pamphley pmaller than the one at- Collingwood, ns it freals ouly 5 duat may geb . o 2 inte fe ‘Lo tach, e é’ in- the exchange is 1,600, and the question of further
jssued by the American Blower Company, which 5,600 cubic_feet of air_per minute as against 8,500 ma; caﬁm “th Sf‘n 0?” ;:l;lo is poe: sng thu::(?e::bat?m extonsion s now under consideration by- the. engineers.
doseribes an mr-conditioning, plant which was installed  feet at Collingwood  The system of refrigerating is' call):n of ‘Slﬁzszriebér‘ D:ﬂ-‘:}"}:e ,lnweb weather, mem- ¢ 39, To the Charman.—The removal of the trunk
at Grand Rapids.ten years ago, and which is somewhat approximately the same. The cost of installing the bers»gf B U v, Fing vory the here it line switches. to another room is being considered, bub
smilar to those now under consideration. I have-been plant is not given; but sych figures would bé of little which' they ‘have to work 3 Iﬁ‘wnuld" be: ugeless to. " the cost of 'such transfer would depond on what was
I communication with the firm, and have. been din- U9 seoing that it was erected ten years ago. The: o e Sate “ -0 done; and; tho quantity of material required. ~There

the: windows to.ventilate the room, otherwise the heat

- given off by the radiators would .be minimized to su is.omplo-spdos fu tho prosont switch-room for tho.stalf,

formed that the plant is giving satisfaction. Similar Cubic capacity of the switch room at Grand Rapids is

plants are now in use in "Amorica in connexion with 44,000 cubic feet, and that at Colli_ugw90d 60,000 P b - i “of t provided the.air was suitable for working in. ‘When-
blast furnaces for dehvdratmg air befors ontering' the cubic feet. T communicated with the Amefican Blower taf?x}bf;;t; k{,‘gg; u‘g’;ﬁg }:_“:’r;ayug’r .tl\“lrgm:): rgigirg‘x:‘ :’ler.::g{doo}l; }s op:{:ed, a cortain quantity of dust is
. " il . efore

o Hoor is swepp, specially pre-
pared sawdust is. seattered and every effort is made to
raise s little dust ss podsible. Moisture affects. the
wiring principally between the ends of the cables where

furnaces, and they have been found of great advantage Compezy, and asked if any. developments had ocourred ‘ periods in consequence: of sovero olds, and consideri
from a combustion and coal-saving point of view. in connxion with thisparticular typo of plant, &nd in thal ciw\m\sthncgs, ?b is 8 w‘l;;\de: that there have nx:)%
a reply-dated 10th October, 1921, T was informed that been -more: complaints, I could nob. sey, howaever, that

31, To Mr. Muckay. We aro aiming ot moking the the plant hod been in coutinuous operation, and has indisnositi o 5
building air-tight, but we have not reached the stage been giving satisfactory results. ve T ﬂ;" ‘W“I:PO““'Y indisposition can; be attribtited to the a0 are exposed to the air. In certain circumstances,
Vo atmosprors. air conditioning. is necessary: in a manual exchange,

of other countries by installing double windows. N
maintain 2 sufficiont air pressure.inside the switch room. 35, .T'o-Senator Foll—The presont Theating plant does  particularly where the mojsture in the sir is excessive.

to insure that the air inside is blown outvards through (Taken at Geelong.) . not énable ‘tho -automatic ‘oquipment to operate: as  There is an air-conditioning and vecuum cleening plant
leaks, if there are any, and all nim. entering the build. FUESDAY, 22nd AUGUST, successfully’ as: it would. under ideal conditions,;and T at Malvern, and even though the cost of such plants
ing, therefore, comes through: the air-conditioning s aan UST, 1922. cortaiflly woulld not advoeate the installation of heat- may be considered high, the expenditure iv my opinion
plant. When the temperature in Melbourne is very’ Present: ing plants instead ‘of air-conditioning plants. With.a s justified. Mechanical wear must be expected, but I can-
high, particulatly during the summer months, and Mr. Mamnews (in the chair); Proper vacuum plant:all. dust that could bo moved. by nobsay theextent to whioh itis aggravated by dust. ‘The
dibt storms ore prevalent, the plant will have to be in Senator Fell, Mr., M k’ an air current;would be lifted. T would nob favour-the ill-effects of moist phers have been omstrated
operation for -twenty-four hours a day, but, under Senator Plain s M"' P“k"y ol use:of. & vacuum. cleaning plant, without an- air-con- particularly when we had to use electric radiators on
favorable: conditions, an average of eight hours per: day Mr. Jackson ’ r. Parker Moleney. ditioning -equip b which 5 designed to prevent different paite of the oircuits, wiring, snd switches.
should be sufficient. The present equipment hes been : Som g even. i the. buildi So far as I have been able fo judge, the atmospheric.
dosigned from._plants manufacturod by & half dozen Robert 'Stark Frater, Foreman Mechanic, Telephone which is infinitely bottdr. offect is more apparent than the offects of dust. Only
firms in America, and, perheps, one or two in Great Exchange, Geclong, sworn and examined. 36! To Seiuitor Plain~—~Wo-do nob have meny com- minor parts of the equipment have had to be replaced,
Brtain, We bave adopted the best féatures from any  33. To Mr. Mathews—1 have held my present posi- plaints -from aubsoribers; meinly because the equip- and that would be necossary under any system. The
plants of which we have a knowledge. As far as I can tion for about eleven nmontbs. Bofore coming, to. ment is under very ‘keen observation all the time, weafing has doubtless bean. ted by the preset
ascertain, no patent rights are involved. The vapours Goelong, T was engaged ot the Aalvern Exchange for and' -every offort is mado. to provent complaints of dust, We have cortain tell-tale signs which indicate
m the battery room are particularly objectionablé, and  asbout four months, at the Brighton Exchangs ine being lodged, In other contres, 1 was enmgaged the presence of defects, such as & switch not function-
1t would be unwise for any oue to remain in the battery stalling some primary units for three months, and' - : on' comgtruction gnd mot on Tuintenance,. and ing in the apparatus, and a percéntago of these faults
room for more than five ‘minutes. unless provision were at the Lonsdale-strest Exchange for about. five months. cannol; therdfore, compare the installation - & i8 caused by dust, Moisture lowers the insulation, and'
mado for purifying the air. Even if tho whole. of the I have been through various branches of telephonic Goelong with similar plants_elsewhere. The connector &t times we have had to ronew smell parts or re-ingulate
ceiling were open vapours would_still bo given. off when  worly in the department, snd “have heen promoted from . . switches.are-not engased; -and if dust lodges on- 2. parti- ther.
tho batteries were being charged, and it would be in- time to timo. until T have reached my present position. cular parb connexion with a subscriber jhay not bo- 40, To Senator Plain.—Tho parts that have been re-
jurious to allow the vapours to remain in the building  When T came to Geclong in September, 1921, the pres- established. -If they- were enclosed, the conditions placed: are nob expensive, but ‘2 good. deal of &
The bulk of the expenditure is in_connexion with the ent heating system was being installed, and although : would be improved, bubt dust in the atmosphero would. mechanic's time is taken up in effecting repairs. An
main switch room, and not the battery room. The the moisture in the atmosphere at that time of the enter when the casing, had: tobé opened. L have.not afr-conditioning, plant is necessary to give subscribers
comfort of the staff has to' be: considered, but the pro- year was not very pronounced, the conditions towards i had . vexporience: with an up-to-date: sir-conditioning  tho service: to which ‘they are entitled: ’
tection of the plant is more: important. At Colling- the end of March, and during April of this year plant, but: I knéw that. if. tho air were clear, many of 41, To. Mr. Mackay.—1If the subseribers.are satisfied

ot . ) - plas ; 0 air 2 man . To Mr. iy / n
wood, for_instance, the sgtaff will number from four to detrimentally affected the sutomatio apparatus. The our pregen -troubles would: disappear. Dust 8 83 it js because the plant ‘has been-carefully watched. The
to six. With a 10,000-lines plant we would require a heating plent was. not handed over until March, and dotrimental ds moistuxe;, the -effects are different,. bt  yubiic prefer the automatic to the manual system.
r'ofngeratmg lant .of probably 20 tous capacity. At during’ one wet week prior Lo that, electrio radiators both undesirable; The present: heating plant has im- P 49 7? - Afr. Math —We: rarel lhear complaints.
Collmgwood the plant has a capacity of 8 tons, and had -to be instelled at various points, partioularly on . proved: the. humidity, but it has nop overeoms all the. - o t}:.‘ a de:we. b:' T }{a, 10 T ol}l)éction
tho smallest installation would require a plant of 13, what we: term: the first selectors. The radiators had to difficulties -associated with a muoist atmosphére, ‘The z:;ncermng © racor r‘d",g ”‘“b‘ ?’ . “;1 i e‘;nstu oo
to 2 tons capacity ~The refrigerating' costs would, be kept in operation continuously for a week, and since- temperature in the rooms. is regulated. when necessary 2 T?Eﬁr o}vler recote mg‘,” . cu;n m,ﬁn e roper!:
therefore, be proportionato to the tonnage of the plant. the present heating apparatus has been in. uge, we. by partially closing down. ‘the Tadiators. We cannot E‘ W"Sl‘ - 4 °k. me b}:s ::e not, oper! l'ailp perly-
A fan for o very smalb exchunge would not be more have not had the same trouble with moisture. With. open the: windows hecause: the outside atmosphere. may. encrally spesking; tho moters 6 very reltable-

: be.mpist. or dustlpden. The trunk ling- switehes gould . The witncss withdiew.
F.11902—2 PR -4
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Edgar Beoher, Supervising Enginesr, P
General's Dopartment, Melbourne, recalled and
fitrther examined.

43 To Mr Mathews —There are, I believe, soveral
points in the evidence of Mr. Frater which may not bo
quite clear to'the Committee T understood him to say
that the covers would keep out moisture whereas they
will keep- out only dust. Insulation resistancé means
the ability of the conductor to transmit the: power
applied' to it without any leakage occurring,, and with
& cond ponded in the here, unless it is
?er‘f«:ﬂy insulated, some of the power will.leak to earth.

f'the leakage is sorious the cirouit to-which the voltage

T

is applied will not operate. With low i resigt~

The auts io equij d with & voltage.of
48, bufone company is now: operatingon 60, and within.
a few years. I helieve 100' volts will be used. The -result.
will ‘b ‘botter trausmision. I do not think the costs
with a higher voltegs:would be greater. The:plant.in-
stalled at Lonsdale-strest. Exchange: is really o heating
plant, and althotgh provision is made for ventilation,
1t cannot bo: compared.-with that at Collingwood,

44. To Senator Plain.—I 'have 'bebn asked what
offect: lighting cables would haVe: on- telephone- wires if
supported on the same poles. If single plisse alfer-
r_mtmg currént were employed, such a system would
introdhee inductive effects on to our cireuits, and if the

ance, there is always the danger of a subscriber not
being able to operate the mechanism in consequence of
much of the powor lenking, to earth instead of flowing
through-the circuit, With-low insulation resistance cir-.
cuits connected with 2 manual or automatio system
cannot be' sucoossfully operated because some of the
power will leak to the ground. In o manual exchange.
the current must flow along the line to energize.a. relay
in the exchange the oporation of which lights a lamp,
If there is low' insulation resistance, instead of the
power passing’ along the cirouit and' the relay to light
the lamp it leaks to: ground and'-consequently does: not.
energize the relay and -the lamp-is not lighted, If the
insulation resistance is low the relays in the selector
will not allow the moving parts to stop at the
necsssaty point or to rotate in the manner desired,
owing to the leskage of power from the circuit. With

lines fell across our wires; it would throw:
all lings -in that neighbourhood out of service, The
fuses in the exchangy are designed to carry a certain
amouit of current and if electric light wires are thrown
across ours, a greater current is sent over the sub-
scriber's line, and a subsoriber’s apparatus disabled
until the electric Iight mains wires have been removed,
and' the fuses at the exchange replaged. ‘Buch accidents,
of course, would be rare,,

45, 2o.Mr. Mathews,—I was not d with the
original introduction of automatic eq in Vie-
toria, and, so far as I know, I do not think air
conditioning was then thought to he ' necessary.

has been found necessary during' the past
eight years. {Although the Geelong plant has:
rendered gaed service, I am firmly. convinced that
air conditioning i§ necessary for automatio exchanges,
icularly of the S type. Delays and incon-

low resistance there is also the «danger. of ind

hera have been overcome 'by endeavouring: to

from neighbouring circuits, The. ind effects from
the starting and stopping -of electric'-trams and- that
from  electric lighting mains would alse be
perceptible.. These are important. factors, and all
tend  to interfere with an efficient service.
‘When dust. i deposited on the switches, it invariably
finds its way torthe contacts. associated with the relays
of gwitches, If dust lodges on the line switches a sub-
scriber in attempting to dial his number would' not
be confiected. to the subscribers number called. He
would simply-dial on an open circuit line. (He would
then have to use another instrument, or direct the:
mechanic’s attention to the defect by some other means
in order that the defect could be remedied. The
mechanie in charge has the plant under his constant
supervision, and when defeets in the first selector
oceur they are noticed, and immediately rectified.
The life of an automatic equipment has been
sot-down at fifteen years until recently, because plants
had. not. been in operation long enough to. form an
estimate, and fifteen years was the expacted life of an
up-to-date manual system. Quite recently, the .en.
ginoers in the British” Post Office have determined that
the lifs of an automatic equipment should be twenty
years. From literature I have read, I know there are
plants in America that have been in operation for
néarly twenty years. A proposal is under consideration
for installing an sdditional 400 lines, to meet the de-
mand for, addifional services, It is quite practicable to
reinove the trunk line switch board, which hes out-
grown its capacity in its present-state. It is proposed
to extend 1it, and remove it to another room,
bub the work will not be costly. The size of the pre-
sent board will have to be doubled, and the cost
involved is' estimated at about £4,940. The air in
which the trunk line switchboard is to operate should.
be conditioned, because if an efficient service is to be

iotoso o . atmospheri diti must b
suitable. In the past low voltages were tried and, were
found inefficiont, and: if persoms. are to converse over
long distances thewoltage must he high, and, generally,
tha equipment up to date. The common battery manual
equipment started operating with 24 volts, bub now
many modern manual equipments operate on 40 volts,

anticipate ‘defects. I do mnot favour a. heating' and
domestic: vacuum cleaning, plant because. the latter
would ‘ot meeb the case. Dust should be prevented
from entering: the building. When- dust. settles firmly
it cannot be removed: with ‘a pressure less than §0 1bs,
per square inch, and an ordinary vaouum plant-cannot
exert that. pressure. Such o plant would also cause:
great trouble by disturbing the dust at one point and'
allowing it to settle in another, I have-questioned the
present exchange foreman and his- predecessor and. both
theserofficers have assured me that with.one day’s rain
the cffect is not apparent, bub if the moist. .conditions.
extend beyond one day the complaints from"subseribers
incre: becausé of low insulation xesistance, That.
clearly demcnstrabes that heating is mecessary, but
heating only causes: the air to become vitiated, and tho
health-of the staff should be considered. The foreman
here and- tho officer now in charge of the installation at
Collingwood' assure me: that in -the summer time théy
had constantly to-be at. the switches in order to.remove
dust, and it is: useless. employing a. vacuum plant to
prevent .dust. We should iutroduce clean air, and in
doing g0, would, be. beginning at the  proper end and so
incurring a minimum of work inlmuinta.ining&h?,ylmt.
The heating plant at.present installed could \be utilized in.
conjunction with- a conditioning plant, Leakages util-
ize-all the reserve power. at our disposal, ‘Tho:genera-
tor: charges: the batteries which give. power to the
switches, and if there is low insulation resistance on
any of the exchange or subsoribers’ circuits there
is & constant drain. on the batteries, If there is. a big
leakagé the. batteries have to be' charged: more fre-
quently than if the insulation resistance was. normal.
The power lesks away to earth and the. only
way of making that ‘up is by re-charging - the.
batteries. I only know what is being done!

in other countries by what 1 have wead. I°

installed: the automatic exchange at Newwwn, in
Sydney, and T do not think the plint had been in
operation’ three months before we had to start restor.
ing circuity with insulation resistance by artifcial means,
We had to introduce radiators, and the same trouble
occurred at Globe and Balmain.  Af the Gléle exchange

L
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wb tried: what is known as the “Hair” hygrometer
control system. A light metal-contact was fitted to. the

lisblo unless means of overcoming it are provided
Eleetrie light cables are: protected by henvy and

hygrometer, and when the humidity d'70 per
cont. it made a contact with the power cirouit which
threw in, o switch: whilch- in turn operated the radiators
in, the room. Associated with the radiators were. fans
which blew hot nirthroughout tho equipment While that
restoréd the humidity it made it unbearable for the
stiff because the windows could not be opened, and it
was not long before that arrangement had to be ahan-
déned. At Ashfield, in New ‘South Wales, there was
vory: littlo trouble with humidity, and it was only
occasionally that radiators had to be used. But at
Mosman, where no power was available, I was in
trouble in aftempting to reduce the humidity below 70
per cent. because: the contractor would not agree to
gas fires for the: reason that the fumes from the gas
fires would damage the apparatus before it was handed
over. Aftor a good doal of persuasion we were allowed
to use gas fires. During the installation both at Ash-
field and Modman thore was a tremendous quantity of
dust, and eafter tests had been made we found. it was
interfering with the service to such an extent that boys
were employed to keop the plant in operation by calling
up members, otherwise there would have been 2
failure in. ocutting; the plants into-  service.
Briefly, Mr. Golding’s-opinion is that we ars more ad-
vanced in the matter of air conditioning than any
other country in, the world. Mr. Golding did not con-
vey the impression to me that thers is not as much
need' inother countries as there is here with the ex-
ception of one case in' India. where a company installed
& manual plant which could not be.operated owing to
exoessive humidity.

46. T'o Afr, Mackay—T could not offhand give the
estimated cost of an air conditioning plant for the Gee-
long, switchroom; but I do not think the staff would
have to be increased. T have not ceased keeping closoly
in touch with: the- latest developments and I should
bo delighted to say that a_more economical sys-
tem could be introduced. But at present I do
not know of a more suitable. plant than at
Collingwood, which I am sure will meet all nceds,
If it does we-may be able to ecconomise on other plants.
On a five figure call 10 seconds is required to make
a local ion on an i ' but if
a lower number is requived the time is correspond-
ingly reduced  On the mest up-to-date manual plant
@ telephionist is allowed 16 seconds.in which to'set up
a local' call which takes 10 seconds on an automatic
equipment, In the case of a transferred call vid order
wire a tolephonist is allowed 8 seconds longer or 24'
seconds in. all, and the autematic equipment will do
the work. in exactly the same time, i.e. 10 soconds, LC‘tm-

! , but we must of necessity open up
our wires in order to connect Even including air con-
ditining plants, the annual cherges on an automatic
equipment are less  Automatic equipments have
hitherto cost us £20 per line and, for the latest manual
plant, the estimated cost is £16 10s. per line.

49. To My Parker Moloney.—In Great Britain, ex-
perts could not give Mr. Golding any information at all’
on aii couditioning, Ris opinion was that owing to
the more favorable climatic conditions in Great Britain
the oceasion did not exist to install plants such as we

ave,

50. By Mr. Mackay.~ If dust remained on the appa-
ratus at Collingwood after the vacuum cleaner had:
been used, it was becauso it was merely brought for-
ward to show how it was operated.

The witness withdrew.

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

51, To Mr., Mathews.—The question of air condition-
ing plants. came into prominence three and a half or four
years ago, when the late Chief Mechanical Engineer,
Mr. Dizon, was.at the Front, and Mr. Lewis was acting
in his stead,  Hutherto we had been dealing with
heating; the introduction of fresh air, during wuiain
scasons of the year, and had also taken up the ques-
tion of using compressed air fur cleaning even manual’
exchanges,  Theso systems were being installed in

hauges. and public buildings when the question of
bumidity in automatic exchanges became acute
owing to. American d t('lor '1 ) iy
specifying a 70 pert cent, hunudity,, particularly in con-
nI:(ciog' wgith the City North exchange, Sydney, where
humidity is 4 very important factor. If the humidity
is allowed to exceed 70 per cent. the contractors will
not guarantee the efficiency of the plant. I do not
know whether & similar restriclion exists in the United
States of America, Heating, introduction of fresh air,
and removal of dust are essentials already provided
for in many of our public buildings, but the question of
excessive humidity opened up the whole matter of
meeting the conditions in Sydnoy, especially in the
summer time, where we could not rely upon easily
obtaining' cool water. Most of the eity’s supply is
taken from reservoirs situated some' distance away,
whence it i3 conveyed to a service basin by open chan-
nels, and thence through mains into the city, In
January, February, and a portion of March, the water
is exposed to the sun for a long period, and at times
reaches a temperature of 70 to 80 degrees Tt is
theref.

sidering the service dered by an

I have no hesitation whatever in saying that the ex-
penditure on an air conditioning plant to insure satis-
factory: work is more. than justified, and is in the end
a low insurance premium to provide efficiency.

47. To Mr. Juckson.—If 1 were & mechanic em-
ployed in the switchroom at Geelong I would represent
the matter of working conditions. I know we will get
more satisfactory work from the staff at Collingwood
than at Goelong owing ta the better conditions pro-
vailing. If modern air cenditioning plants are not
being used in America the sutomatic exchanges can.
nob %& giving: the serviees which should be expected of
them if the atmospheric conditions are the same as here,

48. To Mr. Parker Moloney.—The plant in India
to which I referred was a manual one, and if it hed
been an ie equip air ditioning would
have beon necessary. Where rolatively high voltages
are: employed and proper transmissign' and receplion
is neocessary, low insulation resistance on the Wirds is:

of no use for cooling the air to reduce
humidity. It was then considered essential that some
other method. of cooling should be introduced, and I
immediately turned my attention to an ordinary ice-
making, plant as being the most effieient for the pur-
pose. ~ Approval had already been given for the other
devices I have mentioned in connexion with other public
buildings, and what is now being asked for is really
& cooling plant to cost approximately £1,500 for reduc-
ing the humidity of the aimosphere. Considering the
delicate nature of the apparatus, I would say that it
is & very reasonable price to pay to insure the efficient
working of such intricate and delicate mechanism. Tha
Goolong automatic exchange was the first to be installed,
and mg}mating systom. only has beon provided, but if
the conditions are to be made as they should be, a
ventilation, air' washing, and vacuum cleaning plant
should be installed The water from the mains could
not be. cooled satisfectorily by being allowed to fall
through the air, because during such months aa
January and February particularly, the temperature
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It would be.practicable to put in a, ﬁm-mnshng osiling
in fhe presnt’ strioture, as woa- dona m »Hus cellars
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ing slabs were used: on the adyice of M\' Iee “The
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53. Ta J[r I’arl er llm'mm/ —The.proposd to install
air conditioning plant to .reduce humidity is really
going only one sbeg beyond whit has already been done
In other ney. publio buildings, where -applisnces for
he&tmg ventilating, and' vacuii..cleaning are aiready
installed. The- cooling: devico is really the. only: new
feature. under cansldumtmn Aga result. of the ‘intro-
dugtion. of the
ber-of: émplojees in, the M.elboume General. Poeb Office

T would ot thave: been:
to

simmer ning,

‘from £12. 1:0 .61\5 o week, malking the an
upproximately, £250, As regards cost g y, I
have mo hesitation in, saying that we are preity well
down to bedr09k though some: sbght ‘reductions may
be expegted: owing to. fall in prices,” Tt will not, how-
evary; be much l‘ha plqnts we. m'o ma(allmg ave.of a

sim)
d: are wha.t. may bo termed

i .To,Mr. Mackay.—The. d)spanty between. the,
estimates for Box Jill, Canterbiiry, and South: Mel:

bouine,. and; say, East. Syduoy, whore the cost. was
£5:600, may be accounted for by the ‘fagt that. the

engaged 1in rthe-work of" g has been

reduced’ in q of diture -of -sothe

£1;600" on & modern vacuuin slant, and' the work s

donei more sefficiently. Theé ‘of cooling:
appliances is absolutel atial Adelaide,

8ydnéy, . other -coastal cities' or towns whera -water

codling: is Wes b lngbegt

poeibility: of securing: supplies of cool water from
artesian 'bores. T understand ‘that in- Bryant. and-
May's factory-in Melbourne thé air-is specially treated,
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