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Becher, Edgar, Supervising Engincor, Postmaster-General’s Department, Melbourne .. .
Dixon, Henry Alesander, Chief Mechanical Enginéer, Depaitinent of Woikéand Roilways, Melbourne .
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Golding, Frederick, Chief Electrical Engi P Y's Department, Melb .
Griffiths, Llewellyn Henry, Manager of Telephones, Postmaster-General’s Department, South Australia:
Tiemann;Harry ., Dry, Kiln Bxpert, United States ForestServiee. " . . - we T
Todd, Ch_arl‘p:g‘He[betl'Ij‘t_tley,’CQmmunwedlth Works Director farSotith Australia, Adelnide: e t T

EXTRACT FROM VOTES AND PROCEEDINGS OF THE HOUSE OF REPRESENTATIVES.
No. 204 oF 6t DrcpMpER, 1921
20. Pubnic Works CoMMITTRE—REFERENCE oF Work— AvToMatic TELEPHONE EXCHARGES, BRIGHTON, GLENELG,
AND. ProseEct, SouTnt AusTRALIA.~ Mr. Groom meoved, pursuant to notice, That, in accordance with the
provisions of the Commonwealth Public Worlks Committee Aet 1913. 1014, the following works be roferred to the
Parli y Standing, ittee on Public Works for its investigation and report thereon, viz., Automatic
Telephone Excl oand Bquipment at the following places in-South Australia :—Brighton, Glenelg, Prospect.
Mr. Groom having laid on the Table plans, &e., in connexion with the proposed works— - N
Question—put and passed.
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AUTOMATIC TELEPHONE EXCHANGES AT BRIGHTON,
.. GLENELG, AND PROSPECT, SOUTH AUSTRALIA.

The Parliamentary Standing Committee on Public Works, to which the House of
Representatives referred for investigation and report the question of the provision

of ‘Automatic Telephone Exchanges and Equipment at Brighton, Glenelg, and
Prospect, South Australia, has the honour to report as follows :—

‘ . INTRODUCTORY.

1, As the result of a telephonic survey of the Adelaide metropolitan aréa made in the
years 1919-1921, it was reported that the whole telephone: system hmfJ reached a stage at which
1t could no longer be extended on economical or satisfactory lines without an entire re-arrangement.

It was decided that the existing equipment should he kept in use until it was approaching
the end of its economic life or becoming, either worn out or incapable of extension and that, when
that point had been reached, any further expansion or any remodelling necessary should be made
by the addition or substitution of automatic ejuipment. Since the Central Adelaide Exchange
equipment, is the more up to date and newer than the suburban, it was decided that the
remodelling shotild commence ih the suburbs,

. PROPOSALS BEFORE THE COMMITTEE.

2. The proposals uider consideration involve the erection of buildings and the installati
of equipment at 1lJ.’:righi;on, Glenelg, and Prospect ; but Brighton and Glenelg are being trented
practically as one work, as it is proposed that Brighton shall be a hranch exchange of Glenelg—that
15, Brighton will be able to complete a local call, bt all' transferred. traffic must pass through
Glenelg. ° .
“The details of the proposals are as follow :—

o (a) BricrTON.

. 3. To erect u telephone exchange building on a site -at the corner of Hartley-road and
Brighton-road, which has been acquired by the Commonwealth, and to instal therein an automatic
telephone switching system having an immediate équipment of 570 lines, and an ultimate capacity
of approximately 1,000 lines.
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} (b) GLENFLG.

4, To erect.s telephone exchange building on'a site at the corner of Jetty-road and Brighton-
road, which has been acquired by the Commonwealth, and to install therein an automatie telephone
switching system having an immediate equipment of 1,600 subscribers’ lines, and an ultimate
capacity of approximately 2,500 lines,

(¢) ProseEcr.

5. To erect a telephone exchange building on a site in Ballville-street, which has been
aequired by the Commonwealth, and to install therein an antomatic telephone switching system
having an. immediate equipment of 1,750 subscribers’ lines, and an ultimate capacity of
approximately 3,300 subscrilers’ lines,

6. In each case, it is intended that the initinl equipment shall he capable of extension to
the ultimate capacity named, thereby affording sufficient dation for the anticipated
development of the area for a period of fifteen years. .

- REASONS FOR THE PROPOSALS.

7. Brighton and Glenclg.—Owihg to the rapid development of subseribers’ lines in these
areas, it is impracticable to ‘extend the. existing' switchboards on account of insufficiency of
accommodation. The equipment installed is of the non-multiple magneto type, which is said to
be quite unsuitable for ‘operation in a multi exchange network such as exists in the Adelaide
metropolitan area: It is claimed that the installation of automatic eguipment in each case will
allow,.of, a more efficient: service being rendered. existing and prospective subseribers in each:
exchange area. : -

8, Prospect:—This- area is rapidly developing, and the present magneto exchange, which is
situated.in- the Post Office, cannot be further extended owing to want of accommodation. The
approximite number of subscribers in-the area connected with the. Central Exchange on the 1st
June, 1921, was 697, and, in view of prospective development, it is said.to be imperative that an
exchange be established in order to afford relief in. the Central Exchange which israpidly becoming
unduly congested. . ' '




) .--.i‘,.‘ ' \ . - ‘-. vy Ly “\;.:‘Ml '!,'..“"1“\,{,,“,‘
If the-establishment of an exchauge be: approved; if:is claimed that it willibe ossible to
render a moré efficiént seivice to existing and prosgéetive sitbsbribérs than is jpossible under present

conditions.
ESTIMATED COST.
9. The estimnted costs of the various propospls.are set déwa ab i—

‘ Y e . . . . prghton. . Rrospect,
o Tt N V ' ' . - é i 4
Sites (hiready acquired) . . o ] 126 155
Building .. =~ .. L.t PO 4,080
Air i heating, lating, vacuum cleaning and aic
compression plant . . . fan . 2,760 3,100 3,100
Exchange equipment, including that netessary at other gxchanges' 0
Substation équipment . . . . 4
Line plant ., . i . N .
Cost of Cutover .. . . . . .
Diversion of line plant . e W : )
. , . 6438, | 62,286 | 79,886 .
COMMITTER'S INVESTIGATIONS:” ' AR

. 10. The'Committec visited' the. Cential’ Adelnide Exghange and the existiny excharfes. at’
Brighton, Glenelg, and Prospect, and the sites which have been acquired for the proposed new
buildings ; traversed the areaswhich theproposed new-exchanges are:designed to serve ; examined
the plans submitted in respeet of the proposed buildings; and took evidence from the Pelephone
Engineers, the Manager of Telephones, and others respecting the proposals. o

11, Sites—1t was. ascertained in evidence that the.sites.had been selected.after cayeful.
suryey of the districts and consultation with the various authorities, and, in the opinjon:.of the.
Cotitmittee, the areas are adequate and conveniently situated to the theovetical copper centre,.
and the prices paid are not unrensonable, T

12. Buildings,—The buildings are to be.of simple.design and- of the latest fire-resisting type.
After carefully examining the plans, and hearing the explanations in regard to same fumis]le(ﬁ)y
the Works Officers, the Committee is sutisfied that the buildings have heen designed with due,
regard to:appearance and economy and the elimination of fire risk, and ase suitablg for-the purpose’

for which they are intended.
FINANCTAL ASPECT. ‘

13. The aniual revenue obtained from the exchanges in question was.at 30th June; 1920~
“Brighton. lénelg. R rospedt, Y

.

£ £ o S
1,065, .. 3,914 . 5,342 T
In the event of the installation of automatic equipment, the total annual charges, as at lst July,
1928, or ﬁye years after the cut-over, are estimated at :—

N Brig£htnn. } Glenelg, Pmsémct.
‘ 4960 .. 12798 LY
and the annual revenue at the same date :— ) ' e
Brighton, Glonelg, Prospet,
£ o £ e
. 6,496 .. 17,651 o 20,000 e
The recoverable value of the assets thrown spare, if an automatic system he installed, are givenras—
Brighton, Glenelg, Prospect,
£ £ L B
1,101 .. 3,838 . 13,252 . .
DECISTON: ; e

. 14 On: the figures placed before the Committee, the instalfation of automatié feleph
exchanges at Brighton, Glenelg; and Trospect shows o profit to- the Commonwealth, and: a3 il
more- up-to-date system will alss mean. greater facilities and convenience to tlie subseribers, the-
Committee has no hesitation in recommending that the work be put in hand as early ds possible:

Office of the Parliainentary Standing Committee on Public Works,
TParliament House,
Melbourne, 19th June, 1922,
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. MINUTES

OF HEVIDENCE.

. (Taken.at Melbowrng.)
WEDNESDAY, 15t MARCH, 1092,
v Present:
. Senator Nuwranp, in the Chair;
Senator Foll Mr., Jackson
Senator Plain: Mr. Mathews.

“Becher, Supervising Enginser, P

“The revenue derived aud the revenue it is estimated
will be obtained on the date of transfer, viz., 1st July,
1933, and’ with five years’ development, is shown here-
under =—

ral’s Dopartment, Melbourne, sworn and
ined: ’

11, Do, 8enalor Newland—I am aware of the refer-
ences, to this Committeo concerning the erection of
automatic-telephone exchanges at Brighton and Glenelg,
and ' Prospect, South. Australin, T have been concerned
in the preparation. of the necessary plans and lay-out
of the yiork—as I have beon nssociated with thoso in

35 EER
22is), B3E%
- £ g £ 2
09 5,342, 1,016 11,012 2,750 20,000

It is propoted that tho building shall be of simple
design, and built on the latést fire-resisting principles.
The: immediate installation in the exchange is' for an
e’thipme‘xie; of 1,750 Yines, but ‘the huilding will be

Melbourne—and I have been in go . with the
State Engineer in South Australin. The lattor pre-
pared the bases for these proposals, two of which are
amalgamated because they relate to each other. That
issto-say; Glenelg is the main.exchange, and Brighton
is.a"gub:exchange. of Glenelg, while: Prospect is a pro-
posal. quite.apart frone the other two. The principles
of -automatio equipment versus manual will apply to all
three proposals. ,

+Thé -proposal for A ic ex-
chanige at. Prospect is to: arect. a telaphoue exchange
building:-on .a-site in, Ballvillé-streat, Progpeot, South
Australia;.and-to.install:therein an antomatic' telephone
switching’ gystem having an Gmmediate equipmens of
1760 aubseribers’ lines, and an ultimate capacity of
pproxi ly 3;300:subgeribers’ lines, It is proposed
that the. initial .cquipment shall be capable: of extension
tosthe-ultimato capacity named, thereby affording suffi-
clont: modation for thé anticipated develop
in the Prospect area, -

blich;

The approximate number of subseribers” lines in the.

Prospeet’ .area conneeted. tor the .Central Exchange is
897 (st June, 1921). The prospective- development
in.thesaren is such-that it is dnperative an exchange be
ostablished’ therein in érder . to afford- reliof in- the
Central: Exchange, which is: fast. heeoming unduly con-
. gested.  If tho cstablishment of an. exchange in the
area. ha-approved it will ba possible to vender a more
officient service .to existing. and prospective .subscribers

than, s possible  wider p! 11
-Theestimated -immediate cost of the work s
‘- ite, dlreiidy purchased .. .. %185
Bailding o e 4,930
* “Air-conditioning; heating; ventilating,
‘vaeuurn. ‘cleaning, and air .com-
' pression' plant ve e 8100
Exchaige: equi Tuding: that
‘necessary at othér exchanges. .. 40274
tation :equipment - .. o 1810
ling - .. . . 16608
f . + 100
4090,
£12,886

g 1 large to a ‘an: equip-
ment of a capacity of approximately 8,300 lines.
Five years
after
Cut-gver,
£

1. Capital cost—new .. - 72,888 .. 80,842

2. Capita) cost—new and in sify 84,330 .. 101,286
8. Proportionate annual working
expenses of existing, manual
system as at 30.6.23 .o 4,011 L, —_
4. Annual revenue—actual 30.8.20 5342 ., —
estimated 1.7.23. 11,612 .. —
estimated 1.7.28 20,000 .. 20,000
5. Annual working expenses of

proposed automatic system
asat 1798 .. .. 8306 .. 5108
. Totul annual charges for pro-
posed automatic system as
at 1.7.93 Lo 11456 ., 15,089
Annual working expenses of
proposed alternative common
battery manual system as
at 1.7.98 .. 5214 .. 88718
. Total axnual charges for pro-
posed alternative common
battery, manual system as .
at 1.7.23 . .. 12,001 ., 17,583
Asgets recovernble or thrown
spare if automatic exchange
is.installed— .
{i) Book value .. 18516 .. —
(ii) Recoverablevalue .. 13,232 .. —
(iii) Cost of recovery .. 843 .. ~—
- Difference in anuual charges
in favour of establishing an
automatio system W T8 L. 2404
Regarding: -item & ‘of the foregoing statement, the
difference between sub-items (i) and (ii), viz., £3,284,
is an amownt which will have to-be written off in the
Depiartiniental' accounts a8 representing: the proportion
of the capitil oitlay on the original asset which is
irredoverable,” With respect to the desire to. render
more: efficient service. than is possible under presént
conditions, I might add- that a Prospect sibscriber
may decide tp, take seryics from a given point in.

o
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that area, 8 to 4 miles away from the. contral ex-
change. It would be almost impossible to give him
satisfactory sorvice today without laying down extra-
vagant plant. If that subsoriber gets n bad service,
not only is that unsatisfactory to himself, but it has
& reflex action on the whole sorvice, in that anyhody
connected’ with the network, desiring to communicate
with that subseriber, would likewise be given a bad
vervice. ‘Tho referenco to sub-station equipment means:
the equipment nsed at a subseriber's premiscs.  The
ronson why I have made references to 1928 is that

£18,608 for line K“‘“z much of that which is already
in use will be used again,.but we are bound to.put down
n certain-amount of now line-plant: As-much as may
be cconomical will' be put underground. This wiil
include the mein cable,routes; but the lines to sub-
soribérs will be, in many instaficds, overhead. It has
beon estimated that the capital cost of the now glaut
will bo £72,880. That is made up of the cost of the
site, the héw buildisig, the air conditioning. Qlant, lhc;
7 h 8 - Y

quipm he for
premises, and the Jine -plant,, togother with the mis-
1k di k inted' with the cutting

we endeavour to provide five years' equipmen from
the date of cut-over, on account of the distance of this
country from manufacturing centres,

2, To Mr. Mathews—Concerning the item of re-
coverable value. of. nssets, if the automatic excharige be
iustalled; the value of the recovered plant is estiinated
to amount to £13,282, but that has- not been regarded
as a set-off agninst' capital cost, The purpose has
been. to place this proposition hefore this Com-
mitteo in its most unfavorable light; that is to
88y, in wegard to tho cquipment proposed to be
adopted. If we wero to recommend that a ecom-
mon battery manual system be installed, we: would
have to adopt this same proceduro. That is, if. we
were tq-get this.item off in relation to.the one-system
we would have to observe. the sams procedure with
regard to. the other, so- that. the oufcome. would be
similar,

8. Lo Senator Newland—With regard to the esti-
mate of the number of subscribers, the total of 1,750
represents the number of lines estimated fo be con-
hected five years after the date of cut-over, while the
ultimate capneity of 8,800 refers to a period: fifteen
years thereafter.” The latter périod has been adopted
8s one to which we can look the furthest ahend. The
initial installation of the equipment will accommodate
1,750 subseribers’ lines. This can be added to from
time to time up to a total of 3,300 lines, Fifteen
years is the utmost to which we ean reasonably look
ahéad in. connexion with telephonic development. The
position at present is such that we must install' some
means of relief in connexion with the Adelaide central
exchange, In the Prospect areg to-day there are two
dangers to be faced; oné has t¢ do with giving local
subscribers an unsatisfactory service so far as trans-
mission and reception applies, and the other concerns
the fact that the ceniral exch is b ing over-

over with the oxchange: and other plant: We have
4 cortain amount of plant. already iustalled or
in sity, and the valio of that is the difference be-
tween the itom of £84,330 and: £72;886—roughly,
£12,000. It is proposed: to bring in. our cables to. the
Drospect exchange from the main: street, which the
building, will front, With regard fo. our estimate of
revenuo, which in 1020 was £5,349; .and which we, ex-
peet in 1823 will be £11,612, there wera 509 subgeribers?
lines in 1920, and the average rovenue from. each was
£10 10s. Since that period the fees have been inoreased
by 25 per cént.  The ground. rent has been ingreased
from £4 to £5,and the cost of a eall is noiv 14d; in leu.
of 1d. There will 'be ‘1,016 subseribers connected at
the date of the cut-over, the revenuefrom éach of ‘whom
will average more than £11. Tn-our estimates we have
allowed' for depretiation and eurrent rates of interest,
but the Department does not miake allowance bj way
of any sinking fund. Repnirg necesstiry to o -effected
are provided for ot of mnintenande votes; a specific
stm ‘being appropriated by Parlizment for that ¢ nss-of
work. My personal view s that, with the provision
of mnew ekchange ‘tqui the blish of a
sinking fund woéuld' be wiser, However, the subject
is one of policy. The Prospect site was selected after
most careful examination.  The- method. is 'to have
studies maderof the area. under consideration, by which
we arrive at the.theoretical telephone centre of & district.
‘The price. for the Prospect land is very reasonable..

There is ample nccommodation -on the block for ouir

requirements, which: will include lincsmen’s. decommo-

datiom;  There will be accommodation also for. -the

mechanics; there will be a battery room from which tor

operate the plant and the ||mml lnvn‘t‘o‘r‘y_convenience?.
o

i, “Blightén Fichanges—Owing to the
elopinent’ of sybscribers’ lines. fu these arens,
acticablo to oxtend the existing' switchboards,
insufficient, building ac dation.  The
eqtipthent nstilled: in-these ‘exchanges is of the nou-
@ultlp!e‘rlliqgneto type, which is quite unsuituble for
difération iy 4 miulti-esthange network sucli as exists
in® the” Adelaido Snettopolitsn arex. The installtion
of“antontatic equipment in: each case will' allow of an
offidiont seiviee' beiig rendgred existing and prospee-
tivessubsoribers: ifi eath: exchange nten,
Thiotestimated irntinedinto.cost. of .the works js—
. ‘Glenelg,  Brighton,
. &

Sjtes, (nlrend}o.ucqured) . 542 . 125
Buildings. ... . .o 44660 . 3,060
ir-~conditioning, heating, ventilat-
gy~ acuum- cleanjug,cands air.

‘;.egxgg‘reu.vio).r pla,x{t. o o 8200 .. 2750

With respect to the p t
exchanges av Glenelg and Brighton, South Australia,
1

8

crowded. Within four or five years we must have a
new oxchange in the central aven. The plans for the
proposed works embody the latest improvements known.
I have given the utmost thought and eonsideration to
the matter of the air conditioning plant. The system
here proposed is thit of the Works and Railway
officinls, and the figures are such as have been sup-
plied by that Department. We are always endeavour-
ing to find some more economical system. Our ex-
perience to date shows that these air conditioning plants
must be. installed, humidity being a grave consideration.
So urgent are our requirements, however, that these
proposed works could be gone on with independent of
ideration of the installation of air conditioning
plant, If by experience we were to find that we could
do without this expensive equipment we would be only
too happy to refrain from installing it. Such is not the
exporience in- any part of Australia- at present, how-
ever. Wo are experimenting and making every effort
in every direction. In. Qollingwood, for example,. we
are installing an air conditiowing plant on. trial for
the Melbourne network.. If experionce proves that it is
all.right, or that it can.be improved.upon, we shall make
the fullest-use-of our information, No subject has re-
ceived, more attention iy the Enginecring: Departmeng
than this.” T have given the closest consideration to it
for six or seven years, With regard to the item ot

the prop are— .

(a) Glenclg Bxzchange.—To erect a telephone
exchange building on «a site at the corner of getty‘-
rond and Brighton-road; which has been acquired’

" by the Commonwealth, and to install theréin. an
automatic. telephone switching system. having' -an.
3 di i of 1,600 subscribers’ lines

and an ultimate eapacity of approximately 2,500

dines. It is proposed that the initial equipment.
shall be capable of extension to the ultimate capa-
city named; thereby affording suffcient accommo-
dation for the anticipated development in the
Glenelg area. . .

b) Brighton Exchange—To erect a telephone
exchange building:on a site at the.corner-of Hartley-
road and Brighton-road, whiclr has- been acguired
by the Commonwealth, and to install therein an

ie teleph itching system having an.
immediato equipment of 570 lines and an ulti-
mato eapacity of approximately 1,000, lines, Tt
is propased that the initial equipment shall: be
capeble of extension to the ltimate -capacity
named, thereby affording “sufficient accommioda-
tion for-tho anticipated devolopment in the Brigh-
ton aren. The financial aspect of this proposal
has been included under Glenelg, because of its
close relation theroto.

[

The revente derived and the revenue it is estimated
will be obtained on the date of trausfer, viz, tst July,
lbzlb, and with five years” development, is shown here-
under i—

8 s
- 13
£ s I £
Glenelg . 1 302 3014 oov. 10,500 | 1600 | 17,050
Brighton .. | 114) 1,005} 340' 3,875 570, 6,406
, ! ]

It is proposed that the tuildings for the Glenel,
and Brigh ic teloph hanges shall be.
of simple design, and' built' on the latest fire-registin
prineiples,. PR

Glénelg.—The immediate installation in tho pro-

that! . .
KRR n g, ) nosed” exchange is for an equipment of 1800 sub-
SJL“?:?;‘J"I;V at. ;)ther :xchnnges .. 33{183 o USET Cihers’ Iines,s but the building will bo designed suffi-
I;inq'splént equipment .. . lﬂ’egh . ‘6"103: ciently laxge to necommodate an equipment of a eapa-
st of, -qutvol\.rt;n , s 66’ d 34 city of approximately 2,500 lines,
. _ ~——==  Brighton—The imiediate installation in the pro-
Totals: .. .. 62288 .. 26438 posed exchange’is-for M i of 570 subseribers’
A —_— ———  lines, but the’building will be designed sufficiently large’
Total, Glenelg: and. Brighton — < 88724 10 aétommodate-an. equipment of a capacity of approsi-
. ——— mately 1000 lines, .
4 " Ytem. — {6 yestn attey
A g cutovet).
. . g : £ £ L £
L Copital Cost—Now ., - - “ - o +» | Glonelz .. 02,280 761450
o . _Brighton. .. 20i438- gy | 300
2; Capital Cost—Now-aiid i'site vo | Glonelg s 80,546 1036z
- . | Brighton. , 36,871

3; Annual Working Expensgs of Existing Manual Systoms as.at 30th Juno, 1023 ,. | Glonolg

4u Anntial Refonue—Aotual It July, 1020: .,
Eatimoted; Lot July, 1928 ..

Eatimated, 14t July, 128"

8 Agnuat Working E ‘Proposed: A

G Ttal Annuat Chadgos for proposed Automatie Systom as at Ist July, 1993 .. Glonclg

7. Annual lVorki;g'Expenm of proposod alternutivo Cammon-Battary Systom an at Glonelg

TatWuly; 10!

8 Total Annusl Chargos.for. propoed, altornatiss Contmiont Battery Systontas at|-Glonolg

1et July, 1623

9: Capital which it will'benecessary t& oxpond on'the oxisting Manual Systom.if n | Glénalg
E a i 1athily, 1023 ;

10 Adsets

") Book Valu

s ricoverablesor thrown epare if Automatio Exchango,is installed—
LI ‘e . .. . ..

14778 ) e 126,417

Brighton .
4852
. .o | Glonelg .. 3914
| Brighton. .. 1,085
—_— 070
. I'Glonolg .. 10,690
‘Brighton .. 3,875 8
. 147465
| Glondlg,” .. 17,51
DBrighton .. ~6,496' | 6408
. } —— 247 | — 24047
Systeit as st Int July; 1023 ., | Glonelg 8! | gt
Brighton 1530
43717 | —— 5701
. . 12,708
f+ Brighiton .. " 4,960 .
14.208.)1 ——~ 7,788
7208
Brighton i 2,797
660 | —— 10,052
. [ 14,953
Brighton .. 6,008

16,606°] —— 20,959

Brighton ..
, 14319

, Glenolg: .. 5,507 1 “
Brighton .." 1,481

] . a,988 |. .

. () RecoverableValus. o o e [Glonetg ., . hoes o
T | Brighton .. ! .

* () Cont of Roeoverys ., - . . . .. | Glonolg’ 0% .
W . Brighton »
Tifiérenco i Ansizal cmrge,nqhrqumﬁostq!_:ﬁshipganAurochios_ymm o | Glodtg. . T ™ 2,185

Brighton .. 560 1,046

—— 1,308 — 3201




Rogarding item 10 of the foregoing. statemont, tho
difference between the totals for. Qlenelg and Brighton
of sub-items (i) and (i), viz, £2,040, is an awmount
which will: have to be written off in' the Departmental
sceounts as representing the proportion of the capital
outlay on the original asset which is irrecoverable, The
areas.in thiy-neighourhood. are not so thickly populaten
&8 that.at Prospeet, and we are not providing for suew
relatively large increases of subscribers. With respect
to-the reference covered by the-financial aspect wherein
I have spoken of the capital which it will be necessary
to expend on the existing manual system, if an auto-
watie ge is not installed the al ive would
be that we would simply have to provide a service of
the present type, the cost of which, however, would be
ahsolutely waste money. It ia impossible to give a
proper service with the present type of ‘equipment, It
would be, possible for the Department, in. the event. of
nothing else being decided upon or permitted; to make
slight additions at the Glenelg, exchange. by takifg in
part of the present Past-affice building, ie'\it at Brighton
we would havoe to extend the Post-office itself. In these
arens, 03 in Prospect, the sites have been ired aftor

b

urgent to admit of deldy.. st sequipment
of soriio kipd, in order-to.carxy on, and. &% best, wo'can-
not hape to get thiese proposed works. inside of two
yoars, e . !

6, T'o Senator Foll—My experience’ with antomatic
cquipment 8 that it ia tho. best. Wo -can ‘get: at the
present timo, Theve .are. four firmg {:t‘oducin’g‘.muclx
systems ns will opefate in 4 multi-oxclidngo. network.
The Dopartment has not adopted eny one of these four
types, Our method is to invite. public tenders for an
automatie switchboard, and when the details come-fo
hand, the'tender Which. best meets the-noeds of the De-
partment is accopted, Of the-thrée s{‘ité‘mf whicli wo
have: tried 1w o’ multi-exchange network, all ave giving
sntisfactory servica, If we were to adopt one syatem
soldly we would be in the hands of that. particular com-
pany, and the-Department is most anxious to avéid such
a situation. T do not favour the flat rate-of chiargitg.
for telephone. services If a flat rate were' adopted in
assogintion with an automatio system: a large: amount
of equipment would be réquiredito- carry peak démands.
At present, with subseribers being required to pay for

P

careful survey of the districts and’ consultation with
various authorities.  Similarly, allowance hes been
wmade for interest and depreciation, but: there i no
consideration. of sinking fund in. connexion with the
eapital di As to the: dation upon
the proposed sites, there will bo no ueed at Brighton
for ‘8 linesiner’s' shed immediately, but the land
will be svailable as developments may make such
provision, necessary. At Glenelg, a lincsmen’s shed will
be required, and one is being ereoted. right away.

4. To M». Jackson.—The tion of reduction of
rentals, with the introduction of the automatie ex-
changes, is one of policy on which I am not prepared
to give an. opinion. There is no firm in* Australia

ing air ditioning plants that will meet
our requirements, As a result, different pieces of
machinery are purchased by the Works and Railwrys
Dopartment, and offieials of that Department construct
the plant therefrom.

5. To Mr, Mathews—As for the question of instal-
lm‘i automatic exchanges at various suburban contres,
rather than dealing with central exchange systems, the
reason for our procedurs is that wo are making
tho newv_inatallations in the areas, most urgently

quiring i There is no question of the wisdom
of denling with smaller outer exchanges before touch-
ing the contral exchanges. Incidentally, the Prospect
proposal will relieve the Adelaide central exchange very
matorially. The Glenelg and: Brighton exchanges will
not do so to anything like the same extent, but even:
such relief as willi be afforded will not. be adeq

oach idual call, the traflic is rensonably distributed’

over the busiess portions of the day. If a-flate rate
were adopted subseribers would not be -finaueially
interested to the same cxtent. in their use of the tele-
phone, and onr present peak. londs would probably
hecome overwholming,  These penk londs oceur two or
three: times daily.  They are usually between 9+ and
10-am., 2 and 8 pan., and 7 and & pm.  Thet infers:
that during twenty-one hours in every day, much ex-
pemsive plant, which would have to be installed to. cope
with the peak demands, would be lying moro or less
idle, purely as an onicome of giving subsoribers a flat-
rate service. I doubt whether n maker of these instal.
latione: could design 2 plant to give a satisfactory ser-
vice under flat-rate conditions; the internal trunkiy

would have o bq very generons. For the City Manua

Exchange in Sydney, the ratio of ealls during the busy
hours is 10,3 as to 1; that is to say, there are 8,146
subseribers comnected to the City Exchange, Sydney;
that was the- total ons the last'day of lnst year: “Of
that number, in the busy hours' for the day there
would be, continuously, 814 subseribers ealling at.-the.
one Regarding ordinary itions of service,
the automatic is absolutely the best. I am asked what
encouragement there is. for-tho general publie to. favour
the auvtomatic service if the cost is to be no. cheaper
and the gervice is to be no more cotprehensively cffi-
cient in busy hours. The point is that subscribers
will get a much better sorvice with automatic .equip-
ment.

. 7. To Senator Newland.—As' to-the matter of "Ye-

at
the central exchange. I would prefer to install the
central exchange. first; to do that in respect of all the
main exchanges, and to deal with the ouflying ex-
changes last.” But the money is not available for the
larger projects at present, ‘and we aro bound to en-
deavour to secure thesé suburban installations as rapidly
as possible in their ratio of urgency. Wireless will not
do away with automatic installations. There are many
classes of service to be given by an exchange of
the present manual and automatic character which no
wireless gerviece could give. And I cannot conceive
how any one could mensure: the' amount of service given
by a wireless exchauge. I do not expect. that the auto-
matic systern will have been serapped owing, to the ad-
vances of wireless during my lifetime. It is hoped that
the Collingwood exchange will be ready for operation
by July or August next. Very eaveful note will be
taken of the working of the air conditioving plant
there, but T would not like the factor of experiment to
hold- up' these other propositions, for the work is too

of staffs owing to the installation of aute-
matie services, with the large number of exchanges
whieh have been imstalled throughout.-the Common-
woalth, T do not know of one officer who Las been dis-
missed. The Department has. used’ the officers, whose
serviees are no longer required, in other bravches of the
setvice. I am asked, having dispensed witli- the ser-
viees of the telephonists and having-used themdn-other'

branches, should not that fact show some saving.in.

respect of the telophone brauch, It does. In the case:
of the Prospect exchange, for example, I havo shown
that there will be a difference in favour of tho auto-
matie system amounting to £735 for ‘the first year, and
rising to nearly £2,500 in the fifth year: The .saving
will be made principally from: the: non-employment of
telephonists. I wish to point out, however, that all the
various gervices. of the Postmaster-Geperal’s Depaxt-
ment do not pay, There are some services on. wikich.a,
loss is.made. The Department tries to give reasonable.
service over the whole of the Commaonywealth,.in overy,
branch.  As an outeomorof my experience, avhich has

5

iderable, althongh T have mot notually run
aip ‘gohviitced of the nedessity for tho instal:
Iation .of Air’ conditioning plants, I have installad
automaiig, exchanges and hdve had chavge of their
maintenance,  Erom my knowledge of the dee
{eriorglion of cquipmeut, where thero has been no air
ioning plant, I have been, foreed to the conglu-
v that something should be provided. I have
experimented fn gpecifie divections; and am anxions to
arrive-it the very best thing possible 1 am. acquainted
with. the systems at work in Porth and .in Adelnide,
Monthly records from Perth are received, and, in.wmy
opinion, it.is giving reasongble satisfaction. I in satis-
fed 'that the Depsriment ean successfully overeome the
dir conditioning, problem; all we want js a: little addi-
tional timé, Asto.tho aren which ean bo served by an
ic exchat ve endeavopr to aryange that sub-
soribiors’ lities shiall not exceed 2 miles in longth; that
ia 10 ¥, we Would serve & total, distance of 4 miles—
9 mpiiles. in. opposite directions. The lifo of an oute-
matic' plant is reckoned at fifteen years; that is the
eohomic life, The plant may last twonty yoors, but.
by that time it might be so out of date as to be found
to be running di aloss. Certain parts; of course, will
not last anything ke fifteen years. The parts that
wéhr most rapidly, however, may be replaced,. speaking
generally, very easily and cheaply, With respeet 1o
the working of the telephone exchange in Adelaide, so.
fiir as T'knoiv our standards of service are being main-
taiiied, and T have not heard of any complaints above
the-ordinaiy percentage from that source.

——
. (Taken at Melbourne.)
** FRIDAY, 17t Maron, 4992,

Seorronar, CoMMITTEE,

Present:
Senator Newrann, in the Chair;

. Senator Foll, Mr. Mathews,

_ Sountor Plain,

Harty D. Tiemenn, Dry Kiln Expert, United States
orest Service, sworn and oxamined.

8 To Senator Newlgnd—The Commonwealth Go-
vernment has engaged my services in a congulting.
cnpaeity through the United' Staies Forest Service,
I know of quite n number of different kinds of
air “conditioning plants used in spinning and: weaving
works' and othér works of the kiud, tut [ do net
know that I hove ever known of such plant
usedin a telephone exchange.  There are quite & num-
ber of -patented .plants on the market. In_general,
they coitsiat of & fan for forcing the-air iuto the room,
and n heating, device of some kind, with an air moisten-
ing. devics, usually freo.steam.or a spray of water. Of
course, these plants vary according to-the patents of the:
different companics. The difficulty is not so mueh v
adding, humidity to the air ng in qutomatically con-
trolling, the conditions. I judge that what you need
here isrnoy to- add humidity, but rather to extract it.
All these plants, so far as 1 am aware, are expensive, 43
comypared with _{lue cogt of an ordinary heating appara-
tus.. THe machines with. which I am acquainted are
used ‘nioré in the northérii eliinates of fhe Tnited States
whére*we! hitvve-a cold winter;. T d6 not know that they
ard‘used at o)l in the south of the United' States
Under’ thest ‘circithstances, the probilam is ome of

wool.  The simplest T know of consists of a rapidly
rotating dise from which the water i sprayed out . 8
very fine mist.  In that apparntus, however; there is
no- means for removing moisture from the airs if the
air gots too dampr it will-stay dump,  There are two or
three differont typ 8 of apparatus on the market which
caw de-bumidify as well us bumidify; and-that, I take
it, is the kind of apparatus you need, 1 am uequainted
with some apparatus of the kind, and the difliculty
m regard to it is, as I say, the awomatic control.
Whero there is proper control they work very success-
fully. The de-hwmdifieation machines are nsed mostly
in factories -and- spinning and weaving works, where
the atmosphere is too dry in the winter aud too humid
in the summer; as a rule, it is 2 case of the air being
too dry. In general; the apparatus consists of a duct
made of galvanized iron, with 'x fan at one end.  Then
comes the herting coil of stoam pipes for raising the
air to the required temperature, and then & fine spray
of water, with eliminators, zig-zag plates, for re-
moving. the spray from: the air. The automatic contro}
genernlly consists of introducing more or less live steam
mio th. air, thus changing the temperature of its dew
point;  Thig-apparatus ia not used at ull in. the senson-
g of timbor.  In my dry process 1 make use of a
somewhat similar principle, which is also applicable
to- the regulation of humidity in rooms. It eonsists
of a spray of water passing downward through a narrow
chamber, aud the temperature of that water is regalated;
for fmy high hwinidity hot water is nsed, and for a low
hamidify cold water. The same thing exactly woull
apply to humidifying o room. At the laboratory m
Madison, from where 1 come; we had wbout seven dif-
f-rent workrooms for manufacturing, testing, glueing.
and. varnishing air plane propellers during -the war:
This work necessitated the constant, regulation of the
temperature and humidity in the rooms, the outside con-
ditions varying from 95 degrees, with, perhaps, 80 per
cent. humidity in summer time to 80 degress below zeroy
with 2. probable hiumidity of 60 per cent. outside-in the:
winter time;, this would mean practieally a zero:
humidity within doors.  This device had to take care
of these ropoms mnder both exiremes, and: it answered
the purpose admirably, 1 have disenssed this subject
with, T think, Mz, Davis, of the Navy Department, and .
alo with one of the Commonwealth engineers, con-
neoted, 1 believe, with the Postal Departmeut; at any
rate, the latter disenssion had reference to the ropula-
tion of humidity in telephone rooms, and probably -to
tho very propositions now before the Committce. 1
do not remember whether the diseussion had referonce
to automstic exchanges or to manunl exchanges. I
ean only give yon approximiately the relative costs of
the appnratus which was obtained for the rooms to.
whieh: T bave referred. The vendors wanted 13,000
dollors for an installation for the contvol of four or
five of the rooms., T put in a spray apparatus at a
cost of abont 8,000 dollars. This ,will” afford ,.the
(tommittee some comparicon of cost.  All this kind
of apparatus is expensive for the work it docs, due
to the fael that it is patented.  There are two prin-
cipal coneerns in Ameriea who hold two patents work-
ing on this same iden,

9: To Senator Foll.—I 2o not think T have sufficient
datr’on which to express au opivion 1g-to what would
be thé best apparatus for use 4in nitomatie telephone.
exchangges: 1 do not kuow particularly what the Com-
mittee Have in mind, and it would be rather précarious
for me to say offhand’ that I tlioughit one instrument
better -thmw another. T think the cost of ‘the different

ichi vang dbdut the snme; they are -gold by com-

humidification ratheir than 6f de-b . Asn
) ftidity has to'hd added ‘fo the air fathef thaw
“it. - *Theto grg vaiiots systérhs “for
ihrofddrt6 adi-humidity-in thie casd of

ext¥adt
spraying Water

p ting contdins.  Where yon have ly to humidify
- the ain, ¥ ik Spiiitig fiotrids; n edry -clickp dppara:
* tugtan' be got*For the worky it"is  dwple” idea f6”




apriitklo moisture or steam. info tho nir; bt when. you.

must have o devieo that will also take moisture oiit of
the uir, there is quite 2 difioult' engineoring problem.
Apparently, what the Committee requires-is: somé ap-
paratus that Wil nccomplish both results.  1f] as T
am. informed, the-variation-of the temperature-in' Bris-
bane, forr instanee, is between 40  and 00 degrees 1 do
not think: there would bo- found any diffenlty in pre-
eerving, the same humidity: practically all ‘tho year
round:

10. T'o Mr, Mathows—TIn: the lnboratory at adison
we were making all kinds. of tests as to the stability of
air-plane “propellor he manufacturing. room wag
abgut.30'by 60'feet, and contsined, perhaps, five difforent
maghines.  There would' be. altogether about six work-
mop employed. theré.  Another room was o glueing
iy kept at 90 degrees temperature with 90 per cent.
Yumidit; his_room wag used only, ip the setting,
up, of, the glue, the blades being left there until the:
ghie dried. ~ The others were mostly storage rooms,
The. problem was to find out what veriation oceurred
in- the shape of the air-planc propellers due to the
shrinkage and swelling of the wood, and. also to deter-
mine the absorption of moisture by the. wood when:
covered iith. varions kinds of protective conting. The
changing: of the air conditions. should. he very beneficial.
to tho health of those employed, becauso the air is
cleansed; the spray of water absorbs the earbonic acid
gus. _Theso tests wero made with a.view.to ascortaining
the effeet on the wood itself, and not on the machines
employed.

11, Po' Senator Newland.—Tho effect on the machines.
used” in the: ooms, did' not dome into our ealéenlations.
The idén was to control a humidity, ranging from 30 to
90 per- cent,, and the proposition was one of holding
the conditions' constant. ~ The conditions would not
have any défrimental effect on. very fine machines,
which would not tend to rust, but quite the contrary,
for, if you hold tho air under a constant humidity,
thiere is'no dapger of it. It would be decidedly bene-
ficidl so far as the durability of the instruments is
concerned.

(Taken at Adelaide.)
MONDAY, 20rn MARCH, 1992,
SxortonarCoxmiTrEE.

Present;

Senator NEwrawy, in tho Chair;
Senator Foll, [ Mr. Mathews.

“Senator Plain,

Jumes Simcoe Fitzmaurice, State. Electrical. Engineer,
Postinaster-General’s Department, Adelaide, South
Augtralia, sworn. and examined.

12. To Senator Newland—1 am a member of the
nstitution of Eleetrieal Engineors, London, and the
American Tnstitution of Electrical Engineers respec-
tively, and’ before joining the Government servico served
an enginegring apprénticeship, at Mort's Dock an, . Bn-
gincoring,_Company, Sydney. I have oceupied my pre.
sent position for nearly four years. Prior to that I
was State Engineer in Western, Australia. 1 have been
in fhe Department since 1883, During thg pefiod: in
which I was State Engineer in Western, Australia the
automatie system was installed. Before thit. we had, a
very old.system, namely, a magneto. series,multiple. For,

[

sonlo timo- after-the ciit-over, diffvulty was-experionged
owing to- the vubseribers' hiiving to 'bo cducated in. ther
method-of handling the apparatus, and: also to.the faot:
that insuflitient triyikihg was. provided.  Those dif:
ficulties were eventually’ overcomeo so efféctivaly that
the Chambér of Comimerce hold a. specinl 1hepting |
ordér to: congratilate the Department on the “splend
serviee rendered, I have also received letters ¢ongra-
tulating me on_ the system. On my departuig from
Porth I was convineed:thiat the citizéhs-ivere ully sntis:
fied with the automafic system, and had 'no desixe to
return to. the manudl,  Thé question of eitablishing
an antomatic telephowe exchange at Piospett can be,
better considered By bilefly reviawing the pasition of
the whole of-the metropiolifan system, - the first; placo.
The- wholo system Lins now reachied the stage at Whith
-it can 1 longer bo exterided on eronomieal or sati:
tory lines-witliout are ontire re-arrangemont.
gested, und some ex¢haligds aro to a gredt. Sxtgin, obsor
lefe. | I order-te-meot this cond iow oftaffaire n tole-
plionic siirvey of the my politan atea.was madein Lo
years 1010-1921.  As a'result of this-survey a definite
plai of action was decided npon. A-proposal‘was ‘sub
mitted to the Chiof* Eleetrical Engintor, and approv.
given by him to the exchange layout, diid- numbari
schemes Tt was devided ‘thait the exibtig, equipmient
should'bekept in use until it was either worn out or ine
capable of extension, and that when this point. had been.
ronched, all expansion. beyohd: and any remodélling e
cessary would: lie met by the addition or subs| ution of"
automatic cquipment, and that since the Cénfral Ex-
change equipment was the -more up-to-date and nower
than the suburban the Yemodalling should commence
in: the suburbs,  One of the chief reasans for the adop-
tion of the poliey for expnsion by dutomatic and the
ultimate conversion to automatic working throughout
the uetwork was #hat the: automatio' sybteintlends 1tself
to a.more cconomical e layout than does the manual,
in that numerous excliinges may be seattored: through-
out the uetwork, and' the ‘avorage length of the subseri-
bers’ lines thereby reduged’ without. appreciably adding
to the cost of apparatus. Thus the layout provides
for more’ cxchanges than now cxist' with' the manual
system. It ig proposed to add further satellite ex-
changes from time to-time s the necessity: arises, The:
principal- and most necessary of the autoniatic ex-

changes-(other than Prospect) provided.for: by tlie sur-

vey-is-Glenolg, for the reason that this ared. Is; rapidly.
developing, and.the present magneto exchange which.is-
situnted in the Post Office cannot be fipther extended®
owing to want of accommodations Service has, been
refused: in the Glenelg nrea, and. at present sthererave
approximately sixty waiting applicants in thg aroas’
which; will-be served. by the proposed ‘exohanges.. Thuss
it is obvious that the-question of establishi ie:
exchanges at Glenclg, and Brighton -is-cousideredrto be
of equal importance-to that of-establishing anrautomatie
exchauge:at:Progpeet.  Glenelg. and' Bighton-are both'
popular seaside places where rapid development i3 ex-
pected.  Brighton has: ouly-recently-enjoyed- the: privi-
lege: of o railway service, aud thelayout of the-coungry
provides for considerable ektension. Tho piésent:sys-
tom at Glenelg and-Brighton: is magnéto, At Glenelg
there are six A positions and one multiplo B.position,
and-at Brighton thera ara two.A positions. Tha equip-
ment at' Glenelg is. nearing the end- of it§- useful life,
The cable strips andliglitning arresters ave-mouited on
baseboards oi the will,.and the developmont ig outgrow-
ing this arrang .in modati: g;the equipment,
The installation of automatic equipmént will allow. of
an fmproved service being, rendered, and prevent the.
necessity of refusing applications in the near. future,
It will’be seoy, that-Glenglg,and B) 'gb;on’qi’en;eglgd.dr

x

ope proposal.  At'the present time G]en.elg,und Brigh-
ton ave-iwo: gopatate oxchanges, but it is .prulm_:ud to
make ‘Brighton & branch oxchange, that is, Brighton
will. bo able fo complete a_loeal cnll,l but all transfer
traffic must phss. through, Glenelg.  The systems en-
ployed in the network aro:—

Factunge, e, oy,
' Main awitchboard Western Electrio 1200

Centznl ‘(:‘“B No. ;.Extcnelon Peel Conner

24V.

gn!r?ood | Westem Electric soini-automatic, . { }:223
Port Adslatdo . | Siemons somi-automatio L] adeee
lenelg -« | Magueto . . . glﬁ}g
enloy ol e .- . e fte
tisling. . » 30
righton L. » 20
Woodvills ., » x
Seraphore .. » 20
Blackwood” .. ' . . 00
Norton Summit » . ®

Summertown .. |

oo ] . ¢
Thé: following figures: show a comparison of some o :
the aichxmgesg with regard to exchange, subseribers, and.
liqa‘fali]t B

¥aulls for Fuits Fralts

Exchange. statton. | tor per_Das
P e N
al.. . . l0ess | 1128 51

m;ﬁ:;ﬂ'.'. - vl usse 1 1 2-81
Norwood o .| 1,381 131 ‘ ;‘;:gz
ort Adolaido .. L v 200 i
lenelg 2t . . 540 113

i 2. 36 550
righton, v 20 EH
ho':»‘s& e - 3 126

Woodville - . :

Bemnphore . 134 14 488

The following show exchango faults only:—

Faults | g | Feutte

Fichange. | Tnes., | for her® | per Doy
P Mo | PR

ultimate eapaeity named, thercly affording
suflicient accommodation for the anie’pated
development in the Glenclg area.

tb) Brighton Krchange—To erect o telaphone ex-
chango building on a site at the vorner of
Iartley-rond and Brighton-road, which has
been acquired by the Commonwenith, and to
install “therein an automatic telephone
switehing system having an  immediate
equipment of 570 lines and an ultimate
capacity of approximately 1,000 lines. Tt
is proposed that the initial equipment shull
b eapnble of extension to the ultimate capa
city named, thereby affording suficient ac
commodation for the anticipated deselop-
ment in the Brighton aren, The f.ilmncml
aspeet of this proposal has been ineluded
under Glenelg beenuse of' its close relation
thereto.

Owing, to the rapid development of subseribers' lines in
the: Glenelg and Brighton areas, it is 1m1'unc't:cn.1ble
te extend the existing switchboards owing to ins
building duti The equ installed
in these exchanges is of the non-multiple magneto type
which is quite unsuitable for oporation in a multi-ex-
chiange network such as exists in tho Adelaide metro-
politan area. _ The installation of automatie equipment
in ench case will allow of an efficient sorvice being ren-
dered existing and prospeetive subseribers in each elkv
change arca.  The estimated immediato cost of the
works, is:—

Glenelg. Brightoo .
£ <
i 542 .. 125
Sites {already aoquired) . .
Buildings. .. 4600 .. 3,000

Alr conditioning, heating, ventilating,
vacuum oleaning, and iy compression
Pant .. R

Exohange cquipment, ‘including that neecs.
sary at other oxchanges . .

3,100 .. 2,750

34,780 .. 11,857
1,407 2,603

i‘i‘::;?:inocn eqtlfpmm o o o o u,lgg
Cosh of onteoves . o o e
Totals .. “ .- 62,286

Total £88,72%

Tho revenue derived and the revenue it is estimated

: i i vi: June,
L . will be obtained on the date of transfer, viz, ls'( June,
Goneend - 4‘1;3 -gig * gg 1993, and’ with five years' development is shown here
oo’ 24 0m | M underi—
st i 30 [ -035 .
E?‘:e‘?dal“du 5| e a.g? N " A | Estimated | Eatimated | Estimated | Estlmatod
B ] -39 e | deveias | Knmber of | annuai,"{ Suniber o | dnaial”
Henley .. B § tod | mecivad, 5 vents, | Auvsebery o
Mool | b |l SRR SRS R R ) M
maphore .. . !
_— £ £ i 3
; i applicants who 900 | 10500 100| 1705
resont, there are- approximately 600" applican Glonclg 302 | 9,014 | y o | o
:x:e‘lireing"refﬁsed service in tho metropolitan aven, and  pguecn 114" | 1,005, ato| 98| wmO| 040
it.io-esfimated that the figures would be drf‘:ble'd \ver;sni; i
. that service. could be given, o propo: | -
{:::E tha; 1 It is proposed that the b‘ulldlxlgs ‘fnr the ;}}lﬁxlgelgem‘l}
| 7 Brigt automatic: telep hal of
(a) 4 g B e Tocteot: . telopk g i i latest fire-resisting, prin-
fa) Glgg:z{ggﬁﬂﬁﬂz“ o o site ot tlle‘%oln‘;erhgg ::’pnllt:]se dai‘!ﬁ: i‘::\?\'.}:l‘;:\l:el;:stgflu:i;\ in the proyoi ox-
+ Jetty-rond and Tgféggton-rond, wh lcuﬁ d-to: chango at. Glenclg is for an e‘q!ll?lzm‘m of 1,600 ,3“.1’”}"1‘;
?xil] ‘thai'ei;’ an automatior .telep!l.one }»::g;li{:;es, but theJ iildings ill be ¢ e e of
) ) i m Lnving, o imate i . immediate installn-
‘:qugilzxgﬁé-:g?fé(w’subscribcrs’ lines. nnzd a :-ppr'J;f.'Tﬁ:dy 2,500 lines. T!l:te Jmmediate installe-
; iy o e eauipment of 5 ibers’ lines, but the building
s "}xilr:;;natal':'aigf::ro{éoscd»th!z)\t the initia] equip- equipment of 570 subseribers’

ment shall bo ezpable of extension to-the
FAE T .

will. bo designed; sufficiently. largo- to accommodate an



uipment of a capacity of approximately 1,000 lines,
?su%»mit the following table of the ﬁlmnoi)r'ﬂ aspect :

(Five Yonrs

tom, _ nlter ¢utarver)

£ £ £ £
Glenelg 02,2 76,4560

B
Brighton 25438

. Capital.east, new ...

11
88,724 |~ 110,307
89,510

I

. Cagntal cust, new nnd | Glenelg
n aitu Briphton 29,308 30,871
104,774 | 120,417
, Annual working ex- [ Glonelg 3,670
penses of existiny |, Brighton 1,273
manual systems, a8 —— 4,852
at 30th June, 1923
. Annual revenue—

@

'S

Aoctual, lat July, Glenclg 3,014
1020 Brighton 1,085
Lo 4,970 | "
Estimated, et | Glenelg 10,520
July, 1023 Brighton 3,875
— 14,465 -
Estimated, st | Gienelg 17,051 17,651
July, 1028 Brighton 6,406, - 0,490,
) — 24,147 24,147
5. Annual working ox- | (ilenelg ,288 4,201
penses of proposed | Brighton 1,089 1,530
automatic system, —— 4377 - -— 5,701
anat 1at July, 1023 5
6. Total annual charges [ Glonelg 10,432 '12,708
for proposed nuto- | Brighlon 3,866 4,060
matioaystem, aaat { e 14,008 |-——— 17,758
Tat July, 1923
7. Annual working ox- | Glonelz 4,828 7,266
penes of proposedt | Brighton 1,835 | 2,707
alternative common —— G601 [——m 10,052
battery eystom, as
at.ist July, 1923
8. Total annual charges | Glonclg 11,10 14,053
for proposed alter- | Brighton 4,416 6,060
native common —— 15,006 20,959
nttery syutem, a0 g
at 1st July, 1923
9. Capital which it will | Glonolg 9,039

necuasary toox. | Brightam 5,280
pend on. the exist. | — 4310 .
ing manual aystem
if an avitomatio ex-
change s nob in-
stalled on tat July,
1023

10, Assots recoverable or
thrown spare if |
automatic oxchange
in installed—

(i) Book value | Glenelg 5,507

Brighton 1,481

4,088
(i) Recoverable | Glencly 3,838
Brighton 1,101
—_ 4,039
(iii) Cost of re- | Glenely, 388
covety Brighton 103
491 .
Difference  in  annuat | Glenelg 768 2,166
oharges in favour of [ Brighton 550 1,046
establishing an sauto- -—— 1,308 — 3201

matic system

Regarding item 10 of the foregoing statement, the dif-
ferenco between the totals for Glenelg and Brightox of
sub-items (i) and (ii), viz., £2,049, is an amount which
will have to be written off 1 the departmenial ac-ounts
as represeniing the proportion of the eapital outlay on
the original asset, which is irrecovernble, Until \\'o‘i’;nvc
the full automatie system throughont we eannot liope
for the relief we would like, because all the transfer
work from the various suburban exchanges must pass
through Central, necessitating a staff there to deal with
it If Central were automatic all transfer work from
the suburban, central, and other exchanges would be
done antomatieally. Dealing with the table of faults 1
have given, T may explain that Norwond is a dusty area
compared with Unley. Phe trams which pass the ex-
change cause a lot of dust. Port Adelaide again is

notoriously dirty, The faults st Glonelg are due to
the magneto- exchange: in oporation there. ‘Tliers. are
always faults in magueto exchanges, espécially thoso:
situnted close to the sen. Tho sniall phreentage at Heni-
ley is attributable-to the fact that wo have a lot of our
lines underground there. We have underground” wires
in other places, but the propertion carried overhead is
greater in comparison with Henloy., Tho Glenelg ex-
clutnge is at present a disgrace. Matters would have been
reetified previously had the war not-occurred. The.ex-
clange is in the Glenelg post-office, where there is
hardly cnough room to dothe teloplione work. ELand
has already been secured for the: proposed Glenelg and
Brighton excl he Bri h will o
a sib-station, The proposed site. of the Glenelg
oxchange will be undoubtedly superior to the pre-
stnt site gt the post-offics.  Brighton-rond may, be:
dusty, but {he site chosen is the teleplione contre which
will ennble us to. lny down the cable scheme at the-lesst
possible expense. The cause of the high. percentigo of*
faults in the Glenelg system. is attributable to the
number of overhead lines in that area. Tho new
site is further removed from the sea.  Automitic ap-
pliances are very susceptible to damage from dust, but
the doors. and windows in the ney exchange will be.kept.
shut, No hew subseribers ean be taken in Glenelg at
the present time, beenuse the building where the ox-
change is situnted is teo small. I have explained: in
my statement. that £14,319" would need to be spent on a
temporary building at the now sites if an automatic
exchange be not installed at Glenelg and Brighton, Of
courze, I do not recommend that course. The wires will
be put underground at both Glenelg and Brighton, and
a lot of this work has already been done by returned
soldiers, the cost being part of the complete scheme, In
other words; the work already done or that to be under-
taken in the.matter of nndergrounding wires will notsin=
erease the cstimate of £88,724 for both Brighton and:
Gleuelg: T was consulted inr regard- to the plans, and: T
any quite satisfied with the proposed buildings, There'is
cemplete co-ordination between our Department and the
Works and Railways Department in this regard,  The
air eonditioning, plant in Perth is a heating pldnt, but
the mechanics complained very bitterly at times when
the doors were closed, as they had to be when there was
any dust about. T have heard that since my-departure
from Perth a form of ventilating plant has been in-
stalled..  The first air conditioning plant the Depart-
ment. has had in use was: ereeted in Adelaide, and, the
plants fov the i ) will be practically
on tho sume lines.  The plant in the central exchange
cost over £4,000.  The conditioning of air ind manual
exchange is a big proposition ss vompared with ‘the
conditioning of air in an automatic exchange. In the
Central Exchange, Adelaide, there are 100 telephonists
or oflicers on. duty in one room at onetimo exhaling.cir-
bouice gas. and moisture, This has to be shifted, and it
certainly requires a bigger plant to do this, and to keep
the air in the room clean. and pure than would be' re
quired' with an automatic exchange omploying half-a
dozen mechanies.  The purpose of the air conditioning
plant in an automatic exchange is to keep the me¢han-
s at & uniform temperature, and prevent dust frém
settling on it. It bas also to keep the humidity below
a certaine percentage. Wo endeavour to keop that
humidity in the ueighbourhood of 70 degrees. The
plant in use in the Adelnide Fxvhange was designed by
Mr. Dixon, the Chief Mechanieal Engineer of the Works
and Railways Department.  The postal authorities had
nothing: to: do with the installdtion of it, but it seems
to me to cover all' that is' necessary for an air condi-
tioning plant in an Adelzide exchange.  The dust is
extraeted from. the air before it passes into .the duets.
It has to pass through three separate sprays of water so

that any dust or impurity, such as. earbon, floating in
the air-is-drrestede LF the water e too eold it cun be
heated,  If it is. too hot il can be ecoled. If the
bumidity is tod. high it ean he varied. There is an air
conditioning plint at Port Adelnide, but it is merely
for cloahing thie air. No attempt is mede to- reduce
the temperature or vary the humidity, as is possible
with' thé aystem. installed in the Central Exchange, Tt
s satisfactory, and, we have made an alteration
which is an improvement, but lots of these air condi-
plints are mercly in the experimental stage.

Thé éstablishment of thres new antomniic exchanges

i Adelaide will eventually reduce the number of
téleplionists and' increase the number of  mechanics,
but " with the growth of outside exchanges and
with_thie larger numbér of tolephonisis required for
trupk line and clerieal work the girls who. are thus
replaced will 21l be absorbed. There. is no likelilood of
any_general' reduction in the staff on account of the
blishment of these

18, To Senator Foll—The: subsoriber benefits by the
establishment. of an automatic exchange. He is able
to test hissown-line by ealling up bis own number, We
hay not to wait for a telephonist to take his call, Under
the Strowger system, the only automatic: system with
which ¥ am acquainted, when a.subseriber makes a aall
he can tell immediately. if it is going through, If the
person: he calls i engaged he gets the engaged sizual
similar to that. given on the common battery system,
Heo-has not to wait until & telephonist plugs in and nska,
“ Are- you still waiting?” I the ealls goes through

he will allow a certain time to intervens, and if there

is nosreply he wiil switeh off and: eall up another sub-
soriber.  Under normal conditions there is no gotting
wrong-numbera unless.it js the subseriber’s fault. When
arperson g fully -aequainted' with handling the nutoma-
tic system he can make-a call in much quicker time than
ho cansunder the reanunl system, The-sabseriber is not
likely 'to'get-a. cheaper service: At present I doubt very
much if weo can properly record the full number of calls
made upon:the-manual.. Possibly we are not able to. re-
cord 10 per:cont, of the calls, and as this 16 per-cent. will
bo recorded under the automatic the Department’s ro-
venue is likely to. be increased by 10 por cent, A eall is
not registered. against a subseriberif he gets the engaged
signal, o if her cannot. vaise the: persow he, wants.  Of
eourse, if the subseriber ealls a wrong number and the
person, 30 called in error lifts his recciver the eharge ia
made against the. subseriber, but that is also.done under
the mduual.aystem. I do not approve of toll rates, f
think thit a man should pay .exnctly for what he gets
just ms he.does in the vase of ecleciric light, gas, or
water service. Every inducement is offered by the De-
partment to got. people to have telephones, but we ean-
not supply therdemand..  We hope to do so by install-
ing-hig plants; but the demaud in the last two or three
¥ears has been enormous: T attribute: this to -the
higlrcoat of wages: It is cheaper to have a telephone
than to employ a man. an wagea, he snbseriber lo
the automatic' exchange will not be charged any less
than the snbieriber to the manual exchange, e will
not benefit ih pocket;, but he will’ benefit in time and
patience;

14, 7'o Senator Plain—We have at present only
three reimi-outomatie exchanges in the Advlaid' ares,
Sieméns semi-automatic at Port Adelside, and Western
electric: semi-automaties at Delev and Worwood.  Tu-
stead of having a magneto exchange at Unley and Nor-
wood, we have a machine operating the switchboards,
and' the telephonists &t Centrsl handle the ealls, T had
considerable experience of the sutomatic system in
Perth, whered was State Jugineer at the time of the
installation-of tho system ‘there.  There ‘was terrific
troubleat-the start; for.tlie sinple-reason-that ,we-cut-

over from an almost obsolete nethud to the most up-to-
dale A fivsl every vne was prictising ot the new
system, and in consequence of the lack of wunking
faeilitics to meot such a condition, a large percentuge
of ealls failed to get through,

15. o My, Mathews, We cannot take any more sub-
seribers ut Glenelg now.  There are already sixty wait-
ing applicants who will be served by the new exchanges.
‘The present number of sybseribers is 508 atr Glenelg,
and 183 at Brighton. I do not know how muny appli
eamts are waiting at Brighton, but it is a growing
distrie The block at Glenelg seenred for the new ex-
lange is T4 ft. by 165 {t. ¥ in.  About one-third of
that arer will be available for i buildi
The block at Brighton is 50 ft, by 50 ft., but it is only
proposed to put up a sub-exchange there.  There i3
some iden of erecting a new postofiice on thia block
also. At the start of the Perth automatic exchange
there wes not more than 10 per cent, trunking, We
subsequently provided 20 pef cent. for ordinary sub-
seribers, and’ as ligh as 40 per cent, for private branel
exchange lings.  There was then no. trouble- experienced
iy giving a.satisfretory service.  To augment trnuking
we have only to put in additional switches, so that if
tha trunking pesk is high it is simply a matter of a
slight expenditure to make the service efticient.

18. 7o Senalor Newland.—The principal and most
neercgary of the automutic hinuges provided for by
the telephone survey of Adelaide is Prospect, for the
reagon that its Blish will save considerabl,
expense in conneciing subscribers on the north side of
the city with the Central Exchange.  Service has been
refused in the Prospect arca for some time, and at pro-
sent. there are approximately 130 waiting applicants in
the area that will be served by the new exchange. Fur-
thermore, the establishment of nn additional exchange
in the Prospect area will somewhat relieve congestion
now cxisting on the central mamual switchboard. Tt
is anticipated that approximately 097 subseribers will
be transferved from Central to Prospect at the citover.
This sivitehboard has reached such a condition that
retion “must be taken at once to relieve it if the posi-
tion of being unable to conneet further subseribers in
the city area at the end of this year is to be avoided.
At present there are approximately 600 applizants wha
are being refnsed serviee in the metropolitan area, and
it is estimated that the fignres would be doubled wers
it known that service could be.given,  The proposal s
to erect a telephotie exchange building on a site in Bell-
ville-street, Prospect, Sonth: Australia, which was
aequired in May, 1019, for £155.2& 6d., and to install
therein automatic telephone switching equipment hav-
ing an immediate capncity of 1,750 subscribers and an
ultimate_eapacity of approxi ly 3,300 subscribers’
lines. It is proposed that the initial equipment. shall
be capable of extension to the.ultimate capacity named,
thereby affording sufficient azcommodntion for the anti-
cipated development in the Prospect aren, Owing to
the development it would not be possible to accommo-
date the existing and- new subscribers in' the Prospect
arez on the Adelaide Central Exchange, and it is pro-
posed to inerease the eapacity of Central—now 7,200—
to 8,400; also increase the trunks, aud these extensions
will take up all available space. Tt would not be
economical to further extend the centrnl equipment,
and it is estimated thet the present equipmient will only
be suffieient to 1ake the subseribers in the city aren.
A further congiderntion is the cable plant, where there
is not sufficient accommodation, and it would be costly
to. put down a plant to bring all subseribers into Cen-
tral.  If an exchange be established, the existing cable
plant enn e used to provide the necessary jumetions,
and it-is-considered that' tho establishment of an auto-
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matie excl is the most 1 proposition. If
the establishment of an exchange in the area be ap-
proved it will be possible to render a more eflicient
service to existing and prospective subseribers than s
possible under present vouditions.  The estimated 1m-
mediate cost of the work is:—

£
Site, already purchased .. . 155
Building, e .2 o 4,830
Air conditioning, henting, ventilating,
vacuum cleaning, and air compres-
3,100

sion plant .
Eschany i

that
necessary at other exchanges .. 40,374

Sub-station equipment .. .. 7,619
Liue plant, . e .. 16,608
Cutover of equipment . - 100
Diversion of line plant .. o 100

£72,886

The revenue derived and the revenue it is estimated
will be obtained -on the date of transfer, viz., 1st July,,
1923, and with five years’ development is shown here-
under —
Average No. of subseribers’ lines connected during
year ended 30th June, 1920—500,
- Annual revenue received 80th June, 1920--£5,342.
Estimated No. of subseribers® lines, 1st July, 1923
-—1,016..
Estimated annual. revenue, 1st July, 1023—
£11,812,
Estimated No. of subseribers” lines, 1st July, 1928
—1,750.
Estimated annnal revenue, 1st July, 1028—
£20,000.
Tt is proposed that the building shall be of simple de-
sign, and built on the latest fire resisting principles,
The immediate installation in the exchange is for an
equipment of 1,750 lines, but the building, will be de-
signed sufliciently large to d n i
of a capneity of approximately 3,300 lines, The fol-
towing table shows the financial aspect:—

Fiv Years.
alter

Cuteover,

i
L. Capital cost, new .. . .o T2886 .. 89,842
2 Capital cost, new and in sitn .. 84330 .. 101,286
3. Proportionate annual working expense:
of oxisting manual aystem, 8s at 30th

June, 1923, 4,011

4. Aunnual revonue—
Actual, 30th June, 1920 .. o B3 L .
Estimated, lst July, 1823 .. o 1Lm2

stimated, lat July, 1928 .. Lo M000 .. 20,000
5. Annun! working exponses of proposcd

automatio systom, ag at st July, 1923 3,303 .. 5,100
@ Total snnuat charges for proposcd auto-

matic systew, s ab lst July, 1923 .. 1450 .. 15,080
7. Annual working, oxpenses of proposed

altarnative common battery manual

syatem, as nb It July, 1023 . ..
8. Total'snnal charges for propused alter-

Tintivo common battery manaal aya-

tom, a8 at lat July, 1923 ..
9. Assols recovorable or thrown sparo if

automatic exchange is installed—

521 .. 8,878

12,101 .. 17,583

(i} Book valuo .. . eo 13616 L, .
(i} Recoverablo value ., P £ 5 A e
(iii) Cost of recovery 343 .. .

Difforench in annual chages in favour of
establishing an automatic system .. 35 .. 2,494

Regarding item 9 of the foregoing statement, the dif-
ference between sub-items (i} and (ii), viz., £2,284, is
an amount which will have to be written off in the de-
partmental accounts as representing the proportion of
the eapital outlay on the original asset which is irre-
coverable.  We hope to transfer 897 subscribers from

the Central Exchange to the Prospect Automatic. Ex-
vhange, but even with this transfer, Central-will bo-tao
full. " Thero is a proposal for the cstablishment of an

automatic exchange in the West. Adelaide drea, We
have already shut down upon new subseribers in the

central’ area, but will be able to relieve the position
when we get oxtensions,  Nevortheless, it will be neces-
sary to build an oxchange in West Adélaide within four
years, We have land at Henley Beach, at the.rear of
the present Post Office, but it will be too expensive to.
build on. Another site for the proposed automatic
exchango will be selected in the vicinity of the exiating
axchange, which will not upprecinlﬂ{ affect the: tele-
phone centre. T base my opinion that thero will be
a considerable increase in Prospect subseribers upon
personal. interviews with would-be subseribérs. People:
who kuow that they eaunot get connexion will nat sub-
mit applieations. I am quite satisfied that the estimate I
have given is on good safe lines. The financial statement
1 have submitted is prepared on the average anticipated
inerense of subseribers. We make a survey, and ws
know the work anticipated from the area.  We have
#ls0 before us the natural growth of population, and we
plot a curve, By extending this curve-we.can see what
tho estimated growth of population. will be in the arca
to be sorved by an exchange. To a certain extent the
wires. are now underground between Central and' Pro-
spect, but we do not propose to put in auy further
undergronnd wires between the two, hecause it would
not be: ceonomival to do so if we established an auto-
matic exchange at Prospect. The present underground
wiring when Prospect is cutover will be. used-for june-
tion Iines to Central, If we continned tlie under-
grounding there would be a certain amount of eapital
thrown away, and mot recoverable for at.least the'next
ton years, when, perhaps, tho growth of -population
might be suffieiont to utihze the conduits between een-
tral and the northern areas. of Adelaide. There is
no plant at Prospeet which could bo made. available for
another centre.  'The underg ding -will' be. ded
to- this oxtent: The present pole lines sexving the sub-
seribers will- be connected by underground: cables. to the
exchange. It is not proposed to carry out a complete
undergrounding scheme in Prospect, but it is necessary
to do some of the work in this direction, and, as a mat-
ter of foet, we have returned soldiers employed upon. it:
uow, The undergrounding of wires considerably re-
dinces maintenance costs.  Central exchange is now up
to its limit, and the establishment of an automatic ex-
change at Prospect will not relieve: central: staff very
malerinlly exeept to the extent of lowal ealls in Prospeot,
which under the auntomatic system. will be made by the
subscribers themselves.  All transfer calls from. Pro-
spoet subseribors. will have to pass-tlirough central. If
Central were automatic, transfer calls would be made

ieallv.  The establish } at

" il

Prospect should relieve the central staff to the extent of
abowmt 25 per cent. of thecalls from Prospect subseribors,
The transfer calls from Prospect subscribers would be
about 75 per cent.  The semi-automatic exchanges at
Unley and Norwood afford no relief to. the central staff,
because any call made by a subscriber in oither place hag
to be handled by the central staff. T am in favour of
having oye system throughout.  When we have several
systems we are compelled to keep. spares for each, and
there is a certain amount of difficulty in training our
engineers,  In working out the financial position. of’
the Prospect exchange all charges such as interest and'
depreciation have been. taken into account.  The site
has. alveady beon sccured.  Although it was purchased
some time ngo the telephonic centre has not varied.

17. To Mr. Mathews.—It will be possible to establish

satellito exchanges to the north-east of Prospect. The:

tramway. must. go out that way, but the district is-at

_ . ,
predert widovdliped, "Thore might also bo u satellite
éxohatige’ D;;?-Or‘cek. ‘Satellito exchanges are un-
doubteily ! cial.  Their establishmdnt leads to
edonomy *inubles, .
. o -
18, Tq Senator Plain—In July, 1023, we propose to
fransfer 1,016, contral subswribers to Progpeet, and in
1898-we anticipato-to havo at lenst 1,750 Prospect sub-
seribers: .

" 19- 0" Senator Newland—We are looking fifteen
years ahead.  Before that -timo arvives we will have
othidr proposals:going. It woild not be advisable to
putwp abuilding that would satisfy fifty years’ require-
ments on-our.present:information. The Prospeet equip-
meit would be.able torcope with the increased traflic of
Prospect district and the northern portion of Adelzide
for the next fifteen years. —Satellite exchanges ean be
added in other districts if they go ahend.

20. Fo M. Mathews—The establishment of the
Progpect.exchange will not reliove central to any appre-
cisble extent,  As I have explained before, all transfer
traffic from Prospect to contral or to another exchange
muet. pass ithivough eentral.  There are two classes of*
service—the ldeal traflic, which means ealls. within the
Progpedt aren, snd the transfer-calls to other exchanges
—which-eannot be done automatically until eentral and
thé-othor éxchanges become automntic.

(Taken at Adclaide.)
“TUESDAY, 2isr MARCH, 1822.-
. Secrronar CoMMITTEE.

Present:

Senator NEwLaxD, in. the Chair;

Senator Foll, Mr, Mathews,
. Senator Plain,

Jumis Simeoe Fitzmaurice, State Electrical Engineer,
Postmister-General’s Department, Adelaide, South
Aytralis, reonlled, aid Turther examined.

21, ‘T'o Ar. Mdthews—~Tho telephone exchanges of
Adélaide area have been, arranged so that Woodville,
when converted to antomatie, will take the northern
poition of Hindmarsh, and West Adelnide will take:
this southern portion of Hindmarsh, and also Torrens-
ville, Central we are limited; but under the pro-
poged. conditions we intend 'to increase Central by 1,200
lines by the addition of ‘extra positions. When these
are stakon up we must extond Central by automatie,
However, ¢hat will be the last stage.  The general idea
is t6:build up the outside automatic: exohanges prior to:
disarranging Central. I would prefer the Central con-
vorted' to automatic first,.besuse it is the centre of the
commereinl community, but it is a new exchange com-
pared with the others we: propose to couvert, and which
aro:obsolete and congested.  In view of the position of
the finances it would not be viglit for me to recommend’
iwverision of Ceitral at the present moment when it
is giving good' sorvice.  West Adelaide will be built
boforo,Central.is.converted. Of course, Central must
beneit tofhe extent of ‘the local.ealls on loeal exchanges.
All mechanjeal gppliances ave capable of improve-
wiont, nd' fmptovements are constantly being dovised.
T have no.fear of the ultimate success of the automatic
syatem, :and. Tdo.not think that within the uext wontv
yenrs the devélopment of wiroless telephony will do
ﬂI:Vuy with, the (:,xis|tillg automatic system, ‘For one
Biry wi

1

Any person with a receiving apparatus can readily tuno
1t to auy wave length.

.22, T'o Senator: Plain—The Brighton block will be
big enough for the proposed sub-exchange, aud thero
will be wuple room for extension if a post-office is
not also erevled on the block.  Provision is being made
for 1,000 subseribers at Brighton. In November, 1920,
thore wore. 158 subseribers. It is anticipated that the
subseribers will number 340 in 1993, 421 in 1925, 548
in 1929, 827 in 1985, and 950 in. 1938.  The Brighton:
block is much more central than the old post-offic
site.

23. T'o Senalor Newland.—The Department should
make greater profits ont of the automatic system than
are got from the manual system.

24, To Ar. Mathews~The larger an automatic ex-
change is the more cconomieally it can be worked. That
remark does ot apply to a manial exchange. The

lophonists at present employed at Glenely and Brigh-
ton will be absorbed in -somo other way. More
mechanies will neell to be employed in these two ox-
changes,

25. T'o Senator Newland.~-When I say that the auto-
matio sysiem will give a more satisfnctory serviee to
subseribers and a_quicker service, I make no reflection
on the staff working the manual system, In faet, we
have the finest telephone serviee in Australin -in the
Adelaide Exchange, and' it is due to the fact that we
have a very capoble telephone mannger and staff. The
establishment of tho outer automatic exchanges will’
diminish the work in the Central Exchange slightly;
that is, to the extent of the lveal ealls in the lotal ex-
changes.  In my estimates of costs I have not shown
the value of the existing post-office at Brighton as a
sot-off.  The exchapge ocenpics such a small' portion
of the Brighton post-office. have no iden of the
value of the property. It should be more valuable
than the block we have purchased for the new exch
For one thing it is a larger piece of land.  But we are
moving nearcr to Brightou, becnuse we want to get the
telephone centre.  We have left details of the construe-
tion of the buildings to the architecta, We are satis-
fied with the work they have done. for-us previously.

The witness withdrew.

Llewellyn Ilenry Grifliths, Manager of Telephones,
Postmaster-General’'s Department,. Adelaide, sworn'
aund examined.

26. To Senalor Newland.—I am aware of the rofer-
ence to the Committea of the proposal to install ufo-
matic telephone exchanges at Prospect, Glenelg, and
Brighton. The date of my first appointment in the
Service is. 1st October, 188, and I have eccupied my
present position as Manager of Telephones, South Aus-
tralia, since 1910, prior to- which date my position was
that of Assistant Engincer, Professional, Division, and:
1 have been closely connected with every feature of the
telephone business of this State sinve its inception. The
Telephone Manager and his staff den] directly with the
subseribersvand the publie on all #natters concerning
telephone service, and in the interests of a good serviee.
it is bettor for the Telephone Managor to be a sound
eritic of tho service under his mansgement rather than
a strong advoente for snme, The subscribers’ estimate
of a telephone service 4s, in my opinion, the only -real
criterion of # satisfactory service, and probably the per-
song in the best. position to judge of the usefulness: or
otherwise of a telephone serviee are those who usé the
system largely.  In. this connexion the recorded and
unanimous opinion receitly given of the Central sys-

. wirelegs telophony will not be suff seerot.

tem, Adelaide, by number of the biggest psers of the:



system: was entirely satisfactory, as expressed,. for ex-

aniple, iu the following :—
Adelride, 15t July, 1921,
E. W. Bramure, Eug.,
Deputy Postmaster-General,
Denr Sir; =}

Asan Adelumde citizan of three months’ slanding,,

T would like to_just let you know how mueh 1 have
been. struck with the courtesy aud! attention r-
ceived from your telephono operators and others
conneeted with that brasei.

I send. this note beenuse, as one who deals Inrgely
with the publie, I know how seldom it is thar you
hear of tho satisfaction given, hut that, on the
coutrary, the slightest fzult is mugnified.

I consider that the serviee here is the best 1 hav-
bad in Great Britain, Amerien, Cnnadn, or Ans-
tralia, and T would like to take this opportunity of
expressing, this,

The Adelaide metropol feph system is -com-
prised of tho following types of switchboards:—
Central, Common Battery No. 1, Western Electrie

type.
Port fllzlelnido. JAuto-manual, Siemens. type.
Cnloy and Norwood, Semi-nutomatie, W.E, type.
Glenelg, Tenloy, Brighton, Stirling, Woodville,.
Semapl Bluckwood, Aagneto it,
The Central Exchange is the most popular of the metro-
politan _exchanges with tho subseribers. whilst the
Pory Adelaide auto-manua] system is casily the fastest
working and most economical from a stafiing point of
view of uny manually operuted switcliboard in Ause
tralin.  The relative safe operator’s londs on the various
systems ave as follow .
Central (0B.), Norwood and Unley—325 local
calls per aperator per hour,
Port Adelaide nuto-manual--450 loeal enlls per
oporator per hour,
Magueto exchanges—150 local enlls per operuter
per hour.
The operators’ loads referved: to merely' show the cupa-
city of an operator desling, entirely with cnlls com-
pleted locally at each exchange concerned. 4 most im-
portant factor, however, also enters into the question,
and that is the question of calls transferred from a local
exehange to another exeliange in the same network, In
this connexion we can take culls transferred from. Glen-
clg to Central, and other oxchanges as an cxample,
The number of ealls transferred from Glenelg to Cea-
ttal and other exehunges ropresents approsimately 64
per cent. of the total originating traffie, quently
the extrar work thrown on the operator by means of
transferring such eulls from Glinds ., fhe various
exchanges concerned rednees the nmmber of Jow) ealls
she eun handle safely from 150 to 120, or luw per hone
aceording to the methods in vogue for transferring the
calls.  The more exchanges in any network the greater
the cost of cquipment, juuetion lines, and operating
becomes, and this feature is true of any system, and
althougli the expense to the Department of handling
ealls directly increases with cach new exchange opened,
the-cost to the subseriber for each call remains the sanie,
te., 14d. Al calls originating at Norwood and Unley
exchanges. are automatieally switched' through to Clen-
tral, and ave handled by the Central operators. in the
usual way. The reason for not making Unley and' Nor-
wood full autematic at the outset is that the originating
calls between loenl subseribers only reprosented 25 per
cent. of the whole., Consequently in this eage, as 75 per'
cont, of the calls. originating at those exchanges were
practicully for Central Exchange, the cost of providing,
installing, and maintaining dinls, &e,, to complete the
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amall number-of Jocal calls wan-not fngneially justified,
Genernlly. speaking, the position s regards shortage of

telephone equipment in, certain: centres, of this Stato iy

{ost becoming nente, We have, for inatance, practizally
elosed down for the time betug at Waodvillo, Henley,
and Tuley,
twelve monthy; tnd Glenelis beforo the end of the pie-
sont year, and oven when the nheeessary funds aro forth-
coming to push on with the urgent proposals under
considoration, soma considerable time muat - elapse. be-
forerelief is afforded. The Department holds a.raono:
poly of the telephibug business, and :the ‘position is. o
diflieult one satisfactorily to explain 0. tlié-many’ appli-
cants wlho are most anxious. to. obfain telephone servieo,
At the end of February, 1922, the nuiribor. of ‘Autending
subseribers in this State waiting for telophone servics
which 2aunot at present be provided was—

Metropolitan .. . .. 618
Country. . | . ot 683, .
21271

Each and evory toleplione  systom  hoa its {nherent'
mechanieal and' .other weaknpsges: Approximately
20,000,000 subscribers? -cally (effective and ineffectivo)
nre handled yearly in the Adelaide: metropolitan aven,
and’ when ono considers) the huge compléxity of . the'
apparatus, &e., used fw comploting' ench call, the fact
that a very small pereentago of the total calls misearry
is hardly to be wondered at, Tho dial feature has nof,
Np to the present time, heen introdueed into' the Ade-
Iaidegzwtropolim,n network.  Clonseqtiently T am. not in
4 positian to express, an opinion ss to the relative work-
ing efficiency of ,n O.B. mannal ascompared with a full
automatic: switchbonrd. 'The non-multiple magneto
class of, oxchange switehboard is not at all suitable- for
busy centres in a metropolitan area, and it.is useless at-
tempting to compare suel.equipment cither with an up-
to-date manual board or automatic systom. The pre-
sent switchhoard at the Glenclg Exchinge is of the
magneto non-multiple typi: Tho exchange: is situated
In a small room so congested with equipment that there
18 not sufficient room space for satiafactory operating,
rogirements.  When the present waiting appli-
oants for service are connected, forty-eight further
applicants only can be given service under axisting
conditions at Glanels; and failing the early installation
of an e or new temporary manual switchboasd
within approximately twelve. months, it will be neces-
sery to close down on new applications pending, the
provision of new cqnipment. Traffie data relating to
Glenelg Exehange and prepared’in the telephone branch,
for the engineering branch i as followa oo

.l.\voru.ge daily colling raie, 4.3; average ‘conver-
sation time for eneh clugs of trafiie—Local calls,
130 secs,; transferred calls, 173 sées.;, incoming
calls, 168 sces, . '

Ratio busy_ hour to daily traffie—AL.S. calls;,
1: 6.7; public telephong calls, 1 : 6.0; incoming
Junetions, 1 : 7,0,

Trafie to Adelnide, 622 per cent.; traffie fo
Brighton, 3.7 per cent.; traffie local. ordinary and
loeal P.B.X, 351 per cent.; traffie call office, 6 per
cent. of originating calls.,

Average number calls inward per day, 1;300;
maximum, 1,575, cL

Number of subscribers’ Tines.to-date, T¢h August,
1620, 465,

Summary of Total Daily. Traffic.—Effective:
calls, 88.4 ‘per- cent:; subscribers’ D.N.A, 14 per,
cent., busy, 8.5 par cent.; ineflective, other cauges,
<1 per cent. i

Gentral’ will probably ‘be full withiy-

u“‘j’:ﬁ
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Cllling Rate=-Sivaight Line.~Max

ing! i daily,
;’.'(4; ’x;mklmum' por BiH,, .8;, ratio daily to BH,
Callitg. Rito—Publiz  Telophone—dlaxinmum
daily, 24.45 ‘maximum, per B.H,,. 8.95 ratio. daily
to B, 6 o1
, dvecage Conversation Time: in Segonds—Local
gm]ls, ;l‘?(),‘ secs.; outgoing junétion, calls, 173 seed. ;
Incoming junotion, ealls, 188 sces; N

. The. switthboard at prosent in uso at. Brigliton Ex-

cliange is of the magneto type, and' is installed’ in the

righton post-office, the ohe small room serving the
purpose of post-office, telegraph-office,, and lephone ex-
change.  The existing conditions militate against satis
factory sorvice, tho operntor fiaving to- contend with
many distractions. and’ noises arlsing from the general
conduet of the post-office business, Traffic data relat-
iug to Brighton Exchange and prepared, for the engi-
neering section is as follows

Avernge daily ealling rate, 3.3; average conver-
sation time for each class of traflie—Local ealls,
136 sces.; transferred calls, 177 secs.; incoming
calls, 200.5 secs.

Ratio busy hour to daily traffie—)LS. calls,
1 77; public telephone calls, 1 =6 incoming. june-
tions, 1 : 8. .

Trofic fo Adelaide, 66 per cent.; traffic to
Glenelg, 10.2. per cent.; traflie, lacal ordinary and
local P.B.X.,, 93.6' per cent,s traffic call office, 8.3
per cent. of originating ealis.

Average number calls inward per day, 440;
maxinumy 546,

Number of subseribers’ lines: to date, Tth. August,
1920, 144, :

80. T have had: no exporionce of automatio
nxohnngg& excopt upon visits to. Vietorin, but if the
nutomatio syatem is equal-to the Adelaido Central com-
wou battery manual system, it will be-good enough for
the majority of subseribers,  With full automatie
clearing: is almost instantaneous, and this eannot he
said of the manual.  With the full antomatic the.
subseriber becomes. the operator and dinls. his own call,
A subseriler who. is. waiting with his receiver to his
ear worries about. the delay o a second or wwo, but
when ho is dialling his own call his, mind is en:ployed
during those scconds. I think that the automatic
systema lends itself particularly to big arcas such as
London, New York, Manchester, Sydney and Glasgow,
These big centres have: reached such o stuge that telo-
phoune communication cannot be satisfactorily handled
by manual appliances, Assuming that the Adelaide
Central Exchange is still wanual for some yetos to
come, the installation- of new exchanges ut Prospect and
West Adelaide will not materially relieve Contrat.  The
percentage of local ealls at suburban exchangeys is very
small. Bvory subseriber scoms to want to got his
business through Central to some subseriber i the city.
The question of the charge to the subscriber depends
largely on the cost of the new system a8 a whole. I
is not likely that the eharge per eall will be reduced
for some years to come, or, at any rate, until a fair
idea is obtained as to whether costs have beer reduced,
They are not likely to be reduced materially.  With the
opening of a large number of exchianges in an estab-
lished: aren, the length of many subseribers’ lines is re-
duced; but at the same time the Department must pro-
vido a large number of junction lines to tha various
exchanges. The subscriber mow pays 10s. per annum
for each additional quarter of 2 mile of line heyond the
2:mile radins, so that really with the establishment of
suburban exek the Department is burdened with

Summary of Total Daily Traffic—Eff
calls, 8.1 per ‘cent.; subseribers’ D.N.A, 2.8 per
cent.; busy, 8.7 per cent.; ineffective, other cauges,
4.4 per cent,

Calling Rate—Straight Lings—Muximum daily,
4.4; maximum per B.H., 7; ratio- daily to BH.

Calling Rate—Public Telephons.—Maximum
daily, 16,5 maximum per B.H., 4 5 ratio daily to

NS R

Average Conversation Time in Seeonds—Toeal

ealls, 156 secs. ;. outgoing junction calls, 177 secs.;
+ incoming junction ealls, 200.5,
1t is shortago of funds particularly; and, to an extent,
ahortage of materials that prevents country people from
getting telophone facilities, In the majority of cases
there is room on the switchboards, 1t is mostly a
question of lines,

27. T'o Senator Foll—The Department is.not concen~
tiating on relieving the conditions in the metropolitan
ares.  As nearly ns possible it is using the funds avail-
able equally between the country districts and the
metropolitan distriets.

an increased cosi for juuction lines. However, it is
only fair, within reasonable limits, that u subseriber
should not be penalized for living, in o certain locality.
It is proposed to increase the capacity of Central Ex-
change to 8,160 subscribers’ lines; that is to say, the
equipment will be increased by five sections of A posi-
tions. and two sections of trunk positions. Unless that
is done quickly we shall bo obliged to refuse serviess
within twelve months. The crection of the {xroposed
axchange at Prospeet will not relieve Contral to any
matorial extent.  Logically it may hot appear to be a
sound proposition to extend a manuai system in Central
that may be pulled out in a year or two to make way
for automatic, bug we havo to give servics in the interim
somehow, and in any cnse.it. would not be economiesl to
serap a system ereeted at: very great cost, which has
not yet finished its useful life. ~ The conditioning plant
at the Central Exchange kas given us some excellent
rung, but at other times it seems. to go astray, ‘While
the girls sitting' at' the switchboard. scem uniformly to
get berntofit from it; those working in the contro of the
room away from the switchboard seem to experience
trouble, due to stagnant atmosphere, There is a feel-
ing of stagnant air there, and I understand that the
i propose to introduce exhaust fans to over-

28. To. Mr. Math The: quip re-
placed by the establis) of an au vehang
will bo of grent wse in couutry districts. Trouble is
frequently cansed, at the Gleuely Exchange: by the Toco~
Wotives blowing off stoam in the street close by.

29 To Senafor Newland—In regard to the pro-
poused automatic exchanges I have merely been cpnsulted
in regard to the traffic arrangements and, the prepara~
tion of data. I have had nothing to da with the selec-
tion of sites, The telephone. centre is arrived at by @
study -of development. I take it that a responsible
officer has been sent around with a man with good loeal
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come the trouble. The theory that the pressure of
air pumped into the room is greater than that outside
doca not seem to. be borne out in practice. Couse-
quently, vitiated air remains in the room, and those
whose duties compel them to be in certain portions of
the room compluiu. very bitterly at times, Journal
cutries of temperatures, &c., are made three times a
day. The traffic.officer roports to-the engineer in chargg,
and’ as a rule the position is improved, but. there is
that weakness about the system that it is necossary to
have some means of keeping the air in motion, or draw-
ing impure air ont of the room. Previously we had
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exlhiaust fans, and no_vitiated ‘air _seemed to remain,

However, the plant has improved the condition of .

workers, particularly in hot weather, ~ The-contractors
for automatic plants stipulate that the humidity shall
not vsceed 70 per cont:  Adelnide is a comparatively
dry centre  The lumidity trouble would be: mere
pr at. Port Adelaide, Semapk Henley,
Glenelp, and Brighton, I do mot know that the en-
giue rs have uxperienced any sorious. trouble by reason
of 1.e nbsence of an air regulation plant at. Unley -and
Neswoud. It is proposed to establish air conditiond

sbjcetion to the Australi de wire. But the pur-
chnse of wiro and-other materialy is the. duty .of'the:
State engineers; . .

31, To Senator Foll—The present requirements and’
future needs of Glenelg. aid Brighton warrant the estab-
ment of an-automatic exchange at. Glorilg, and:a satel-
Iito exchangu. at Brighton, Qlenelg is a contre that is
Dbound to dovelop, particularly towards Morphettville. T
am gatisfied;that the public will benefit.,

82, Po-Mr. Mathews—Subuiban traffie-in.the Ade-

peants at alb awtomatie exchanges. I think that :

. -t

laide metropolitan network can,, it is considered, be
satisfactorily handled by the cstablishment of aiito-

daferent kind of plant is req an

eachange than that required for a maiual exchange. It
is, apparently, necessary to pay more regard to the
insulation factor in an outomatic exchange than: is
neeessary in a manual exchange.  Ini a. large area
awumane telophone exchanges become very necessary,
but the point at which they should be iustalled is. a
matter of opinion and pelicy.

80. T'o Seaator Plain~—The main advantage of the
conmon: battery system over the magueto lics in the
fact that the operator ean follow each movement of a:
subseriber’s switeh hook by meaus of supervising lamps.
On common battery exchanges the caller lifts the: tele-
phone off the hook to call the exchange and replaces. it
when he'is finished. At Glenelg:and Brighton, to call
the excharge, a ealler must turn a handle before: taking,
off the receiver, and riug again at the closa of the-con-
versation. TUnder the Intter system about 30 per cent.
of the users neglect to ring off. They are not aceus-
tomnedl to that system. Yon must have uniformity of
system to have satisfactory working, The adoption
of the automatic system thiroughout the city would not
necessarily enable the Department to. use the old switeh-
boards fo. meet country demands. Some of the. loads
we ean earry in the country aro very much greater
than those we can carry in the eity. Wherens ar,
say, Glencly, we would want a board with 100
Tines_per operator, we cowdd, at Port Pirie, have
8 bonrd with 200 lines per operator It would
ot be economical to shift.some of the 100-line boar .,
to places whero one operator could work a 200-line
board. However, there are many centres where the
number of subseribers is under 100, and in such places
the 100-lines boards would be of great service to us.
We do not find that applicants from. country districts
are more numerous on the average than those from the
city, but we are merely on. the fringe: of things in the
country distriets. Whex the farmers properly realize,
as they are beginning to do, the benefits of telephonic
cemuunication we shall liave so many applications that
there will be a' remarkable development. The poliey
is to.do what.we possibly can for country districts. We
have no definite instructions on the point beyond that
we are to give a fair deal all round. I think that the
cotniry districts do get a fair deal in comparison with
the eity. Since it has been the policy specially to
encourage connexions in the country areas we have done
all we possibly could in this dircetion, In fuet, we
have gone out of our way to give & slight preference to
country applications. We realize that_in isolated dis-
triets and sparsely populated places where there are few
means of communication it is better to provide some
facility rather than to extend facilities in the metro-
politan ares, We quote for exclusive or party lines, but
in n large number of cases the country applicant is com-

pelled to do a fair amount of work himscif, that is be--

cause of the financial aspect of the matter. He has
frequently to. evcet poles from the main line into his
property. We have diffieulty in getting wire at the
present time.  Various gauges of wire are used by the
Department, As far as 1 know, there-is.no partieular

matio exchange Therg js naturally o difference of
opinioi ag to which is. the better system. ' Having de-’
cided. after due congideration to adopt a éorfain policy
and having commenced to eniry it out,. the sooner it is.
given effect to thic beiter, Up to a. certain number of
subscribers’ lines, thers-is ot mueh. difference hetween.
one of the best modern indnunl systéms and the auto-
anatie,  But laving; decidéd to establish the automatie.
system, it igbest to earry it right through A mixture

of systemy:is. n disndvaninge. An up-to-date cofumon °

battery system with 5,000 or 6,000 subscribors and an
efficient staff will give as good-a service ns an automatic
of the same-size,sbut when the exchange grows beyond
that size, the automatie-system- proves the better. The
New York system is,, I understand, a manval one, but
there they are-now erecting s huge board-on the western:
electric pancl system of automatic, America hay I
understand, 75 per cent. of its' exchanges manual, but
in all large centres. the automatic systom s Deing'
installed. It is also intended to establish- automatic
exchanges in London, Manchestel, and * Glasgow.
submit for the inf fon of the Committes the fol-
lowing extract_from: a, paper read before: the London
Ceritre of the Institution of Post Office Electrical Erv
gineers: by Sir William Noble, M.L'E.E. (Engineer-ine
Chief to the British Post. Office), entitled “ Telegraph
and Telephone Engincering in tho United States, (Im-
pressions of & visit to the United States in 1010,)":—

« Page 15.—The genoral introduction of automa-
tie exchange working ‘is probably the main feature
in their scheme of progress; and: we gave special,
attention to this matter, discussing it. with' tele-
phoné experts at all-the cities we visited, and-find:
ing an almost tuanimous opinion that full' auto-
matic- working is the only certain method of ‘insur-
ing the quality of servico now demanded by the
public. One group of experts were dissentients,
and whilst they were us keen on:replacing thé pre-
sent method' of manual exchange operating, they
held the view that the subseriber should not be:
trusted with the dial, and that the best method: was
ono based on auto-manual or semi-automatic prine
ciples” .

“ Page: 18.~The investigations and_inquiries
made on the spot last November proved that the
defects which existed on tho original pauel equip-
ments' in Newark hnd been remedied by improve-
ments in design, and that the American Telephone
and Telegraph Company were not only convinced
that full antomatic working is the most ecanomical
method of ing telepk ieation in.
large citics, but were satisfied ‘that the ad-
vantages of the panel type: were sufficiently out-
standing: to anerit its use entirely in large multi-
office areas, such as New York and -Chicago,. the
conditions of which may be said to-correspond with.
London, Liverpool, Manchester, (asgow, and Bir-
mingham.”

«'The impression obtained from the investigation
made of the panel’ equipment and the facilities.
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available were very favorable, and I succeeded in
perauading tho American Lelephone and Telegraph
Company to give me the option of purchasing a
3,600-line_equipment of the panel type su as to
enable British post-office-engineors to be in a posi
tion to get down to the details of the panel equip
ment simul Iy with the teleph engineers
in the United Statcs of America, thus preventing
this country from lagging behind in actunl exper
iénce ns regards latest practico, I am glad to be
ablo to ropory that the seereinry agrerd lo the pro
posal to install it.in. London, and arrangemengs have
now been completed to introduce.it in General Post
Oftico, South, where it will form the nueleus of a
10,000-line exchange.”

¥ Page-26.—1f 1 now refor to the outstanding feu-
tures .of the panel type aufomatie;, T think it. will
bo evident that the .system will be distinetly advan-
_t‘a}gem‘ls‘fo: use in large cities, such us London,

Liverpool, ‘Glasgow, and Birming-
.

‘ham.

(1) Large groups of junctions arc natural to.
the panel type, trunk hunting over 91
cireuits is available, as compared with
10- and 22 in other systems.  Larger
groups i othér systems car only be pro-

vided by the inclusion of additional

plant, which: not only inerenses tho
cost, but reacts on the efficiency.

(2) The bank multiple is open to inspection;
cable forms, individual wires, and sol-
dored connoxions aro eliminated from
the multiple: ficld.

(3) Junctions between busy exchanges can be
selected direet on a soven-digit bnsis
with.only one switch in the originating
exchanges as compared with threo.
switches in other systems.

(4) In the step-by-step' system the trunking
scheme” in. multi-office areas is rigidly
‘linked up with the numbering scheme;
in the panel type, the inter-office trunk-
‘ing is ind dent of the beri
scheme,

(8) Largo groups of P.B.X. numbers up to
100 lines ave available. In addition,
the provision of a special type of
P.B.X. switch is not necessary,

(8) Al;tommic tandem working s provided
or.

{7) Automatic refundment or collection of the
coin deposited by a subseriber using the
prepayment type of coin box is ar-
‘ranged for..

(8) In selectors of the step-by-step type, 10
routes or levels only ure available; in
the' panel’ type any number of routes
from '10 to 45 can be obtained.

(9) Traffic ean be vouted as desired without
change to the trunking scheme by
means of simple cross-connesions.

(10) The-dial impulses are reccived and trans-
lated and: transmitted by a device
termed a sender, which is in use. during
the setting up of a call only. Conse-
«quently less number of switches to keep
in adj than in step-by-step sys-
stems; where dial Impulses are ‘received
by different switches during each stage
of the: ¢onnexion.
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(11} Automatic routine testers are. provided to
prove the: sender and selector eireuits.
As cach cirenit is tested: to be satisfac-
tory, the next idle cireuit is automati-
cully switehed iuto test. lu the event
of n fault aviviug on alnvm is given on
the routine test set. This not only
redue s maintenanee  routine testing
costs, but insures reliable operation of
the system,

(12) With the eystem whereby automatie snb-
seribers’ dial manual subseribers’ num-
bers direct to a eall indiestor on thae
Manual “B* position, the existence of
the sender cheapens installation and
maintenance costs. of the call indicator

quip With  step-bystep  sys-
toms. & group of recorders will probably
be needed to store the call umtil the
“B" operator. ean complete. ench call

in- turn,

{13) Owing to the largo eapacity of the bank
multiple in the -panel type cxchange,
the series of mechanical switehes con-
cerned in earrying a call is lese than is
the case with o step-by-step system. To
obtain the same trunking efficiency,
therefore, the trunking scheme can be
designed from a curve with a lower
overall probability of lost calls, on the
average, than with the step-by-step sys-
tom, "Lhis reduces the amount of
plant to be provided.

(14) Improved transmission facilities, such as
higher' voltage for long-distance ealls,
equalizing cojls and transformers for
londed circuits can. be arranged for
automatically by the sender. Similar
facilities are nat available on other sys-
tems.”

There are other outstanding advantages to which refer-
ence could be made, but I think the foregoing indicate
that the panel. system embodies facilities far in advance
of other systems for large telephone areas, The art of
machine switching in telephony has developed very
rapidly during the last few years. Four or five years
ago the most ardent advocate of automatic telephony
would have hesitated before ding the intro-
duction of a small full automatic exchange in London
te work jn conjunction with the existing large network
of ‘manual exchanges, but with the inception of the
panel type telephone experts are unanimous in their
opinion that the system is the only one which is-cap-
sble of fulfilling: the many requirements of a large
telephone area, especially during the stage of transi-
tion, NN
“Page 15.--The autoamanual service at Lima,
Ohio, 15 undoubtedly the best which camo under
notice; the opinion is held, however, that the rapid
service is attributable to the absence of metering
and junetion working duc to the- tariff being en-
tirely flat rate, with 90' per cent. of loral traffie.
These conditions, which make the Lima auto-
manual service so cfficient, are also those which
would insure still greater efficiency with a full
antomatio system,”

The Port Adelaide system embodies many of the fea-
ho' aufy 1 h at Li

tures to th
There are less line faults when wires are put under-
ground. There are no-local conditions, as far as T am
aware, which. will prevent the undergrounding, of wires
in the Glenelg area.
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James Simeoe Fitzmaurice, State Electrical Engincer,
Postmaster-General's Department, Adelaide, South
Australia, recalled and further examined.

33. T'o Senator Foll—Yesterdny I was confining my
remarks purely to the rate per eall the subscriber would
be-called upon to pay, and the number of ealls for which
he would be nsked to nay; but I omitted to point out
that the subseribers in the Prospect area would save.con-

siderably, beenuse the majority of thent arenow-beyond' -

the g-mile radins. With the erection of the mew
exchange, 90 per cent. of the subseribers iw that aren
would benefit to the extent.of from 10s. to £2 per annum
in ground rent. They nre now obliged to pay 10s, per
aumum for every quarter of n. mile they are-beyond the
2-mile radius. Of course, they would save to the same
extent if a manual exchange were-erected at Progpect.

The witness withdrew.

Llewellyn Henry Griffiths; Manager of Telephones,
Postmaster-General’s Department, Adelnide,, reeallod
and further examined, .

34. T'o Senator Newland.—Sonic immedinte provision
ivi lephione service to the ding' subsoril

(Taken at Adelaide.)
WEDNESDAY, 22xn MAROH, 1092,
SEcTIONAL COMMITTEE:

Present:

Senator Newranp,, in the Chairy
Senator Foll, [ Mr. Mathews,
Senafor Plain,,

Clinrles Herbert Uttloy Todd, Commonwealth Worka
Director for ‘the State. of Sonth Australia, sworn
and’ examined;

35. To Senator Newland~—The propesed automatic
exchanges at Glenelg, Brighton, dnd Prospeet will be
construoted with concreto ‘foundntions-and_floors, brick
walls, and with. slate and timber roofs. There will be

hambers-for the ai itioning.plant; battéry rooms,

luncheon rooms, and all’ the necessary conveniences,

The-di H HoC

have been in each cage by. the
Postmaster-Gencral’'s Department, and the Works, and
Railynys Departmont have designed’ the buildings

in the simplest way, consistet with tho: practice

for giving -3
in the Prospect aren is most urgently needed. We already
hold applications: for service fromi 129 intending sub-
seribers in the Prospeet distriet, some of whom have
been waiting sinee May, 1918 The following are par-
tienlars of assumed traffic data for the proposed Pros-
peet exchange, which information hag been prepared by.
my braneh for nse by the engineers:—

Avernge daily calling rate, 4.

Maximum daily ealling rate, 5.25.

Maximum busy hour enlling rate, 8. .
Ratio avernge B.H. to average daily total; 1 : 7.5,
Percentage local traflic, 25 per cent,

Percentage traftic transferred to Adelaide, 66 per

cent,
Percentage traffic transferred to Port Adelnide,
2.5.

Percentage traffic transferred to Glenclg, 2.

‘Percentage traffic transferred-to Stirling, 1.

Percentage traffic transferred to Henley, 1.

Porcentage traffic trancferred to minor ex-
changes, 2.5.

Average conversation time for local calls, 202
secsry transferred ealls, 1804 secs.; incom-
ing calls, 177 sees.

Average number of ealls. inward per day (1,500
subseribers), 7,200.

Tt is intended to transfer to Prospeet Exchange approxi-
mately 700 subscribers’ lines at: present commected' to
Central; but it is not considered -that this action will
velease many subseribers’ calling lamps in Central Ex-
change, after provision has been made for culls incom-
ing from: Pro.pect, and the additional transfer work in
Central consequent upon the opening of the Prospect
Exchange. It is estimated that the equipment available
in Central Exchange will provide for approximaiely
twelve months’ growth.  Practieslly the whele of the
Prospeet distrie. is outside the 2-mile radiug.of Central
Exchange; consequently the existing subseribers in that
district who are conneted to Central Exchange are pay-
ing an extra 10s. per annum for each additional quarter
of u mile or portio v thervof of line beyoud the 2-mile
radius from that exc hunge. The opening of an exchange
at Prospeet, therefore, will have an important bearing
on the question of reutals in the distriet concerned, and
the reduced rentals on the local exchange when installed
will obviously strongly influence the growth of telephons
subseribers in the Prospect district.

of the Comn 1th,. which is to study utility rathér
than ornament. In each case, however, the building
will be-an, asset to the distriet.  The. Chief Architect
(Mr. Murdoch) has reviewed the designs propared in
South Australin, and somewhat improved them, with
the result that tho buildings will be of a- charming,
although simple, nature. T think that slates will be
much more durable and satisfactory :than tiles would
be. I have not.had any expérience of the durability of
the Willunga slate which is now. being obtained from:
the quarry; but I have had the opportunity of secing
Willunga ‘slates in. position, certified- to. have been put
on buildings sixty years ago, and. they are as sound
to-diy as they must hinvé been when they were put.on-
Tt is.a good proposition to use Willunga elates near the
sea.  Mr, Murdoch proposes: to introdiice 2 concrote
cciling, fo make the building fireproof; and he has
asked me to- inforim. you that, experience having made
him a Httle wiser, he'now intends to cut. out overhang:
ing eaves, and: use parapet walls a3 a bettor firo. pro-
tection wherever there may be miy danger of fire-from
an adjoining property. Of course, if-we out out the
overhanging eaves on one side, we must hive parapet
treatment throughout, which will add to the cost; but
this will bo well warranted as an insurance against fire.
The roof of the chamber for the air-conditioning
plant will be flat conerete, with rubersid covering.
Ench building will have one side to the street
frontnge, except nt Prospect. There will be no
big fire risk at. any site.  The Postmaster-Gengral’s
Department _are alwnys very anxious to co-operate
with the. Works and Railways Department. We
always go out together and logk at thres or four
sites before choosing one which combines the best
possibilities' for' building and the most advantageous
possibilities from the. telephone radial point of view.
The poliey of the Department is to let contracts
wherever pog-ible. -At Brighton there will be 44 féet
between the proposed post-office and the cxchange: I
do not think that it is intended to dispose of the block
ot wh'*h the post-office at Brighton is now situated;
but that is a matter for the Postmaster-General’s
DNepartment to decide.  The estimated cost' of the
Brighton Lxchange given to Parlidment was £3,060—
my Department’s estimate. was about ¥3,000—but it
has been somewhat modified since. My estimate for
the Glenelg Exchange was £4,500. The estimate ‘sup-
plied- by the-Chief Architeet to- Parlinment was £4,660..
In each case we have been able to slightly reduce: the

wat .
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figure pince wo.got. the: final data from the Postmaster-

General's. Department..  The aiteration of the over-
hanging eave to a parapet wall will increase the cost
at Brighton by £35, and at Gloncly by £45. The walls
up to 0 fect high will be plastered in cemeut, amd above
that set in plaster and lime washed or colour washed.
A system of bagging will enablo us to get a very fair
surface on the bricks to prevent the nceumulntion of
dust if not plastered. Wo shall use fireproof windows.
Wo intend: to make the buildings as fircpronf ns jus-
sible; Chemical extinguishors will be in tilled inside,
and hydrants will' be fixed outside. Water would do-as
much damago to the meehanism as firo wonld. Auv
one of the exchanges could be built within six monty
The conditions at. Glenclg are most congested. Wo are
taking steps to alleviate the po ition a little; but cven
ﬂlqm it will ouly anable the existing nmmber of sih-
seribers-to bo catered: for.

. 88, To Senator Newland—The Prospect Exchange is
similar in design.and’ conatruetion to the Glenele and
Brighton exchanges. It will be 36 feet from theboun-
dary- of the block. My estimate of the cost of construe-
tion: was £4,800, Mr, Murdoch’s was £4,930; but. when
definite datn. was secured from the Depurtment of the
Postmaster-General, Mr. Murdoel’s approximate esti-
mate was ahle to be slightly redueed. To erect parapet
walls will add £50 to the cost.

37 %o Senator Plain.--We intend to. put in concrete
ceilings, 3 or 4 inches thick There will be a certain
umount of timber required for carrying the slates. The
luncheon room will b~ 10 ft. 9 i, by 15 feet. The
staff of an automatie exchange is reduced to a wini-
mum,, and no females are employed, The: floor will
bo conerete, with an asphalt dnnp course in the middlo
of it, so that there can be no passibility of damp. inter-
fering with the delicate mochanism., The floor will be
covered by cork linoleum, -

38, To: Mr, Mathews—I am assured by the experts
of the Postmaster-Genoral’s, Department. that it will
lead to cconomy to estnblish n satellite exchange at
Brighton. It will he two and three-quarter miles from
the Glenelg Exchange. I think the idea is to benefit
the subscribers by bringing them within the 2-uile
radius of an exchange, and putting. them on the Jower
rental rate. ‘

39. Yo Senator Plain—We do not use large slates.
The range will be about 22 juches. by 10 inul(l’cs. The

roof timbers for slates wonld be about the same ns for:

tiles. The Jatter are lighter when they are put on, but
in wet weather they become as heavy s o slate roof- W
slto roof will be thoroughly waterproof, I prefer it to
a tile roof, Slates are more durable, They are less
liable to bremkage.  Thoy are nailed to. the roof.
whereos tiles-need to be wired, The slates are machine
bored nowadays. The cost of n slate roof is about B0
per cent. higher .than that of au iron roof. There is
little difference in prico as compared with tiles. The
différence may be 5 per cont, or 7 per cent. in favour
of thelatter: A red brick building with a slate roof
is & pleasing eombination.

Théwitness withdrew,

Henry Alexander Dixor, Chiof Meehanieal Engineer,
Gommonwealth Works and Railivays D(‘pnrtment’
sworn and. examined. ’
40, T'o Senator Newland.—I have seen the plans in

connexion. with the ventilating and air-condiiioning

plaitts propesed to be-erected in the Glenelg, Brighton,
and Prospect @xchanges. Tt is proposed to include air-
conditiouing plants ‘for the purpose of controlling the
humidity of the air and eliminnfiiig' dust. Our esti-
mates also include apparatns for vacnum cleaning
and the supply of compressed air, and also for
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heating and ventilating. The estimates have- heen
brsed on the cost of n similar plant installed in the
Central Exchange, Ad-laide. More La+ been done in
the direction of establishing air- ouditioning plant in
America than anywhere cls- in th world, 1 saw quite.
2 number of thenu operating suc-essfully in Awmeriea.
They were carriod ont on the lines proposed to be
established here,  Reeently T seeared information
rrgarding a somewhat modified. type of apparatus which
we have under consideration at the present moment..
An air-conditioning plunt of the type proposed for the
Adelnide suburban exchunges is now being installed at
Collingwood,, Melbontne anl T am now designing
another lay-out in, accordance with the modified systent
which [ intend to nropose for installation in oue of the
Victorian exchanges to try its effect, and gather definite
data as to which will be thy better system to adopt

Iy, The i ion: bodied, in the new
system were suggested bv Mr. TL DD, Tiemann, a timber-
sengoning expert, from the United States of .\merica,
who is now in the Commonwealth, having been brought
out by the Victorinn State Gavernment. His system,
which he has. recently been using in America, curiously
enough is deseribed in the latest technical publication
from Amerien, JAs in the case of the plant now

erating in the Adelnide Central Telepl Exct

it is based on the priuciple of reducing the temperature
of the air to its dew point, and sv cansing it to deposit
the surplus mwisture, . Under our system the air is
washed, the temperature reduced, the moisture de-
pusited, and the temperature corcected in a separate
air-conditioning room, and the air s tieated is distri-
buted through the Luilding by ducts, Under the sug-
gosted modified system the air is conditioned in the
room itself. The air is circulated through the building
through vertical' ducts buily 1n the walls  There are
savernl water sprays located at the tops of thesc ducts
or cavities in the walls, and their action is to draw in
air from the room iteclfl or from the outside or partly
from both, as may be determined: by the arrangement
of adjustable dampers. The water sprays wash the air
and reduce the temperature, and at the same time in-
duco the circulation which under the old system is
obtained' by means of mechanical fans.  The air is
brought down in n saturated condition to a space under
the floor, where it passes between eliminating plates.,
which get rid of the suspended moistare, It then con-
tinues under the floor through duets and comes up hy
ducts on the: other side of the room, being diseharged
into the room through heating radiators. Thus the same
coffect. is obtained' as in the plant installed iw the Ade-
laide Central Exchange, but in a gimplerway. No fan is
necessary. 1 antieipate that the Tiemann system will re
duce the-cost of installations by about 20 per eent.  Our
cstimates for the suburban exchanges in Adelaide are
based' on the old system; but before we netually com
mence the buildings we shall have experience of the
new systems, and may find it desirable to adopt it.
Expericence grined in the operation of the plant installeld
in_the Adelaide Clentral Exchange has shown that cer-
tain features arve capable of improvement. The condi-
tions to-be met in the Central Exchange were different
from those in an automatic exchange. In a manual
oxchange it is chiefly o matter of ventilation and
the -comfort of the staff, In an automatic ex-
change we aim at reducing the humidity o a_cortain
point, and T am quite satisfied. that the plent designed
will give the conditions that are neecssary. With the
installation of an extraction fan as well as the plenum
fan already in operation at the Adelaide Central Tele-
phope Exchange, and with one or two other slight
modificntions, we shall hate a system that will give
every satisfaction. In an automatic eschange t‘imu are
fewer disturbing fectors., The human element is a
much smaller factor, In a.manual exchange we have




& small staff up till 9 amm,, and then at 0 ame there is
a large influx of operators, which sets up a disturbing
influence difficult to control. ‘The plant has to got rid
of' the Lieat and ajr brought into the oporating, room By
those operators. The adjnstment of the varios seotions
of the nir-conditioning plant has to. be- manipulated in
accordnnee with' tho varying conditions outside. The
Postmaster-General’s Department has Tnid it down that
certain atmosphorie conditiony are cssential, and that
tho humidity must be below 70 per cont.  We meot
these conditions. Adelide has n fuirly slry climate,
but the humidity does at, times oxceed™70 per eent,
Last year there was not a single month in which it djd
not exceed 80 per cent., nccording to obsérvarions taken
at the Adelaide Observatory by the Metvorologicnl
Branch daily at 9 am., 8 pan.; and 9 pn. Glenelg and
Brighton, being nenrer the sen, the humidity at those

places would be greater, nnd'it is to meot these condilions'

that we aro proposing to- install eertain types of plant in
the new exchanges. 1 do uo* fhink that the nir-
conditioning plant i Perth woull ke likely to give
eatisfnetion in. Sonth Australin, Tt is of much smaller
eapacity than the plants we are proposing to install
here.  Apart from hmmidity, we have alea (o deal with
dust, The only way in which to eliiminate dut is to
bsolutely seal up the building by keoping the doors
and windows closed; and il this is done, it is neeessary
to-supply a sufliciently Iarge: ventilating plant to give
n decent ptmosphere juside, The Perth plant would
not do-this, Tt is operated with the doors and windows
open, and this dees. not keep the aiv inside free from
dust,  The air-conditioning plant in the Adelnide
Contral Exchange cost £1,818 10s, &4, We anticipate
that the Glenelg air-cunditioning plant will eost £3,100,
the Prospect plant £3,100, and the Brighton plant
£2,700-

41, To Mr. Mathews—The buildings proposed will
Ye suitable for the plants we gre propoang.  If wo
adopt the modified. sehieme, the Jo jgn will requive somo
slight revision in_minor details, The Chief Electriel

Engincer of the Postmaster-General's Department, will

return from abroad in a few days, and nothing will he
done in the way of installation of these plants. until
his advice.has been. obtained. T um not nware that.any
of the air-conditioning schemes are patentedi Air al
any temperature will contain . certain amount of
moisture, varying with its tewpersture. 1f the lattor
is reduced to 1 certain point, it commences to- precipi-
tate water, and. that. is the poiut whiel is ealled the
dew point  The duects or cavities which contain the
sprays in the Tiemaun system would need to be made
of impervious material. ~ The air, aftor being reduced
in temperature by meaus of the sprays, is discharged
into the room througl hot water radiators, which would
not be likely to be in-operation in the sunimer,

42. o Senator Newland—No official records are
made of the humidity at Glenelg or Brighton. The
information we have shows that the conditions which
the Postmaster:General’s Depariment say are dan-
gerous obtain ju Adelaide, If it is necessary to keep
the humidity bodow 70 per cent., T w.ould not recom-
mend any cheaper plant for the purpose. It .is not
ouly a question of controlling the humidity. The plant
proposed will take care of “the hent, dust extraction,
and ventilation, and will juclud+ o vacunm cloaning
plant and a compressed air plant. A humidity of
R9 per cent. was recorded in January lpst in Adclaide
at 3 o'clock in the afternoon.

43, To Senator Plain~The Department will have
no diffieulty in scouring the plant, Nenrly every part
is made locally,  Ouly the castiron radintors and
boilers need be imported;
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"44, Po Senator Foll—I do not. heliove that any
royalty is payablo on any. part of tho plant propo
to bo installed, I -am not uware that quny phrt i
subjeet to patent rights,

(Taken at Melbourne.)
TTIURSDAY,. 80nir MARCIT, 1982
SrorroNaL Cmr.\urr‘ue.u

Present .
Mr. Giegory, Chairman;

Seuator Foll, Mv. Maghows,,
Senator Plain,, M. Darker Molonay,.

Tidgar Becher, Supervising Eugineer, Postmaster-
General’s  Department, Melbourne, sworn. and’
examined., .

45, To the Chairman~1L can sny definitely from
practieal experience: that air conditioning plints are
neerssary in most exchanges, In Sydnoy last year it,
came to my notice that at’ Vaveluse and” Modmai Ex-
changes the equipment was deteriovating wholly on
aceount of tho excessive humidity met withi in the build-
ing. We werg replacing, parts that would not-have: had.
to ha replaced for any other cause than that dus to
lmidity.  Messrs, Siemens Brothers, the Westera
Electrie Gompany, and the Auntomatie Electric Jom:.
pany have made it a- condition in their tenders that the
humidity of the ph in  the
must not. exeeed: 70 per cont, If theso contrae-
tors .stipnlate that those are the conditions under
which their cquipment will operate best, it wonld
be most unwise: for us to ignore fthe fnet. 'We
have a makeshift arrangement at Vauclise .and Mos-
man for air conditioning.  We take records at-oach:ex-
change, beennse we find that we can deduce: nothing:
from the average humidity, say, of Melbourne as com-
|:ared with Sydney.

46. To Mr. Mathews~The humidity is worse in Syd-
ney than in Melliourne, and 1 should imaaine it wonid
be worse still in Brisbane, but we have not taken vecords
there. T suppose it would be least in Hobart.

4. To the Chairman —The air_conditioning plaint:
in Adelaide was installed primarily in the interests
of the stafl.  The conditions there in the smnmer
months were-uhnost intoleralle owing to the great lieat,
We found. from records thai at certriin periods of the
year the humidity would make the: conditions tronbls.
some.  Up to the present we cannot determine what
benefit this' plant has heew, It was put in as an ex-
periment. T was operating it thero for o fortnight,.
with the result that & number of people who weze. op-
posed to. it at first subsequently expressed {hie opinion
that. it was most benefieinl to them.. It will take some
timie, however, to ascertain its-value 5o far as tlie equip-
ment i coneerned. T have personally asked cnch of the
three well kunown liors of a i i
whether they ean offer any solution of the problom
in connexion with, humidity, and they have answored
in the negative,  Tre onr last tenders we called for an
air-conditioning plant, and the -contractor replied: that
ho could not supply it.  The coutrnetor is willing to
give us informaticn, He gave us details. of .o. plant,
placed in St, Paul, Minnenpolis, 'but these details
did not meet: our.requirements entir ly.  We are giving,
this subjeet constant attentipn, and T am. afraid: we,
wust continue to: experiment uutil we find:what is-most,
suitable for our climate.

S

48, To the Cheirman.—Woe propose in the menntime
t experimont with orio or two plants.  Wo have one
in the:City Novth Excliange, which is not a success, and
wowill hava to remodel it,” "'Wo also have a plant being
ereolod in the Collingwood Exelinnge at presont, and we
will study it effect.  Practieally half the plant at
Rerth was installed before we-ndded to it, and' the pre-
gsent plant hos not been in use Jong enongh to sy
Whother it-is-n.suceess. A cable can-deteriorato rapidly
orslowly, If we start to treat a cublo whon it g
alveady shown signs of deteiforntion in its electrical
chargeteristies, it tokes years to vestore it again.
Ii" you get a very wet season you instantly note
the effect: upon cable, When I ‘was in Sydney in
August last, water was trickling down thé walls of the
Qeneral Post Office:  If this will occur in such a build:
ing ns. that, it will also take place in n telephone ex-
change and deposit moisture on our cables, We have
atremendous.problem beforo us.  We are making speeinl
oxperiments in Sydney, and. it would, perhaps, be wise
to concentrate our offorts thers rather than in Mel-
bourne, but. we are the vietims of cireumstances in that
wo lave alveady spont about £70,000 on the equi)
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and the Westorn Electrie Compang’s rotary system,
could all operate satisfactorily withm the one eschange
ntworh, ~ We might have the Bell Company’s.
system in operstion in Molbourne, the Siemens plant
operating an South Melbourne, and the Automutio
Eleetric Company’s plaut installed at Ascot Vale. But
that would not be the best possible arrangement, It
would fuvolve a slight additionnl expenditure in trunk-
ing ane system into unother, but that expenditure might
be offset by the advantago in preventiug.a monopoly by
any one firm. of manufacturers in 2 eity newwork.  In
drawing up our plans and speeifieations we endeavour
to avoid this danger. The automatic systems which
L.se been installed in Australin have operated satisfac-
torily except where we have had trouble duc: to humi-
dity, but our difficulty in that respect was no greater
than is experionced in other parts of the world. In the
United States of America all the.telephone exchanges are
privately controlled. In England and Germany, and. in
Europe generally, they are controlled by the State, but
in somo countrics there arc both State and private enter:
pr'ise?. Duril:g the last few years the cost ot; ‘insmlling

at Collingwood, and tlie coutractor has stipulated thar
the Kmnidity must be kept below 70 per cent, I ve-
gard it as o duty to-experiment in the Collingwood E:
change, as I would do at Sydnoy also.  Wo ondenvour
to keop the dust out of the exchanges beeuuse it affeets.
the mechanical portion of the equipment, If dust
adheres to. the contacts of the relays in the cquipment
tlio result is poor transmission and receptionr  The
equipmeit in. the Port Adeluide Exchonge was erested
by an outside firm. I may be mistaken, but 1 do not
think. the- original plans were prepared by an officer of
the Works and' Railways Department. I helieve that
when subsequent alterations were made it was after
consultation with an officer of that Department,

49. To AMr. Parker Moloney~ The air conditioning
plants running iuto a cost of from £3,000 to £3,000 have
not Been tried in Australin before  They have been
submitted to us:ag the most perfect known. The play
being-put in at. Collingwood is practically the same in
principle as. that in Adelaide, but we have to provide
for. & Jarger supply of air at Adelaide than would be.
needed in an automatic-exchange. At Collingwood we
shall carry out our Vietorian oxperiments. [ under-
stand. that; Mr. Dixon, the officer who designed the plans
for the Collingwood: plant, returned from the war »id
America, and. it is his experience that is responsible for
the design of the present plant.

{Taken at. Melbourne.)

MONDAY, 3zp APRIL, 1922,
SecTIONAL CoMMITTEE.
Present;
Mr. Gregory, Chairman;
Senator Plain, l AMr. Parker Maloney.
Mr, Mathews,

Frederick Golding, Chief Elcctrical Engincer, Post-
master-General’s Department, sworn and.examined..
50. To the Chairman.~I have recently returaed from

a trip to Europe and Ameries, where I made special in-

veostigations into elestrical matters, inchldin-,v,nnl?mnu:*

telephone exchanges. I found that the automatic sys-
temn is. replacing the manual th the world in

exchanges. having, 500 subseribers and upwards, and' I

strongly favour its extension in Australia. Tn any

network of exchanges it is quite practicable to_install.

Plants produced by different nanufacturers,  For in-

stancs, Siemens automatic, the Automatic Eleotric

Company (generally known ag the Stroivger: system),

T Iras ly. That
is due mainly to the post-war conditious that operate
thronghout the world, and particularly to the congestion
0" orders in excess of the manufacturers’ capacity to
supply.  That congestion is gradually disappearing,
and already there ltave been reductions in maunfac.
farers’ prices, I anticipate further reductions, I
am preparing for my Minister a compreheusive report
siving the results of my investigations into the various
phnzes of telegraphic and. telephonic work, includi g the
charges paid by the publie. T may not anticipate that
rport, except to say that generally the vharges in Aus-
tralin arc loss than in any other part of the world, It
inust Be sid, however, that where very. high charges are
levied, a5 in America, the public get o superior service.
Thers is more money axpilable for eapital expenditare,
and 2 mare efficient <erviee is the reeult. Ameriea leads
the warld in vegard to_telegraphie and telephonic ser
viens, but the annual chavges to the public are higher
than in Australia, T believe that if the capital werv
available to put Melbonrne on a proper basis with a
rood automatic system, the maintenance cost would be
reduced.  Of course, the capital cost of the automatic
system is greater than- that of the mannal, but the com-
parison of waintenance costs is in {avour of the auto-
matie.  Therefore, the automatic is the cheaper invest-
ment. Tt may be that Mr. Iesketh antieipated when
the sutomatic system was first introduced into Australia
that it would méan « veduced cost to the Dopartment to
the extent of about £1' per subscriber. T cannot say
whether that figure holds good to-dny; probably it does.
However, we have not a eomplete antomatic network
anywhero in Australin yet. T note the letter which Mr-
Sheldon wrote from New York to this Committce, in
which he states that the putomatic system has an nd-
vantage over the: manital in regard to revenue to the
axtent of 1 dollar to 10 dollars per subseriber. I can-
not offhand express an opinion upon that statement, but
T will study the matfer and let the Committee know my
view later.  T'belicve that if up-to-date automatic sys-
tems arc installed the maintenanee costs. will be so re-
duced that, notwithstanding the additional interest and
sinking fund to be provided, n cheaper serviee ean be
given to the publie thaw i< possible by the common bat
tery and magneto systems.  The operation of the auto
matie systew in Australin hns not yet led to any redue
tion, heeause-the eost of iust ition inerensed above pre-
war costs.by betweew 50:per cont. and 100 per cent. Tf
capital cost, wages, and maintenance invrease, neoes-
sarily the subseriptions ywmst be advanced. T do uot
think that the rates charged to the publie have been in-
crensed out of proportion to the increased eapital eost,
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Within a month I will let the Cumnrmnittee have a general
veport on this phase of the propoaul now hefore them.
Air conditivning plants are required in almost all ox-
hanges if an eflicient servie is to be given,  In muny
American buildings, cren thoss which do not eontain
teluphone eschauges, aic ¢ litioning plants are in-
stalled for the sihe of the gencral health of the em

plosees.  Without sueli an in-talltion in connesion
with a telephone exchange the apparains and “he gene

tal scrvio saffer, whether the exchange be aatsu tie of

manual.  There are very fen eities in Mmeriea in
which the humidity dves nut execed 10 per cent, at som.
period of the year. During the intense cold of the
winter months the whole plant i+ not op rated. 1

eities like Minneapolis and' 8t. Paul the winter tem-
perature is 30 to 40 degrees below zero, but in summee
time the temperature is veiy shwilor to that of Bris

bane. Tt will be seen that in those places air condi-

tioning is absvlutely neeesary At Honololn the aie
conditioning consists of. merely running hot air into the
anvlosed cabinets containing the apparatus. The effea
of that is to drvive the atafl ont of the voom. That pri-
wmitive method, although suitable for small exchanges,
would not be satisfactery in Australia,  An inferior
uir conditiening, nlant leads to trouble from humidity
and waste of money.  That is what I am endeavouring
to avoid in Australia, I propose to install at Colling-
wood a first-class air conditioning plant with auxiliary
appararus, sueh as vaeuum cleaners.  QOperating that
complete plant as n test, we shall be able to diseover
what portions ean be omitted from the plant to be
provided at other exchanges, but at the same time it s
not advisable to recommuend that any portion of the
plant suggested by Mr. Dixon should be cut out. The
Persh and Malvern automatie exchanges have air con-
ditioning plants. The Malvern Exchange gave a lot of
trouble last winter on acvount of the humidity— trouble
that would have been avoided had a plant similar to
that proposed for Collingwood: been insialled. The esti-
mated cost of the plant at Collingwaod was. £3,500,
hut the officers of the Works Depurtment now say
that it may cost a little more. The telephone
apparatns at present installed there has cost ahout
£63,000, and when the Collingwood Exchange is
fuily equipped the totnl cost of this apparatus
will be about £166,000. Having regard to the big,
value of the plant, an expenditure of £3.500 to insure
its effieient working is. comparatively small. 1 have
not. personally observed. the results given by the air con-
ditioning plant in the Adelaide Exchange, but the offi-
cials reports show that up to the present it hns operated:
satisfactorily.  Tu some of the manunl exchanges in
Amerien eleetrie fans, enclosed by wire frames, are in-
stalled on the floor for the purpose of stirring up the
air.  The experience is that the atmophers hecomes
dead, and at about the height of the attendants’ faces is
vitinted.  These fans stir up this dend air, and it is
extravted through the walls, The introduction of a
similar system in Adelaide would improve the condi-
tions there. The attendants are satisfied that we have
done something to improve their lot, and they are not
suffering any great inconvenience, hut the atmospheric
conditions could be made mueh better by the installation
of these fans, It is probable that T shall d
the installation of these air conditioning plants in all
excliunges. built during, the next few years. It takes
about two years for the faults caused by humidity to
develop in the relays and cubles, A maximwn humidity
of T0 per cent, is one of the conditions upon which the
manufacturers supply automatic apparatus.  The offi-
cers of the Works Department say that tlie plant pro-
posed to be iustalled” at Collingwood will keep -tho
humidity below 70 per cent,, climinate dust, and regu-
late the temperature, and it will be sufficient to serve

that exchange even when it is-enlarged to ita ultimate
capaeity,  Of course, the regnlation of tomperatura is:
for tho comfort aud health of the staff, My ot
nbrond‘wns for the purpose: of making an investi-
gation in. regard to electrieal matters, and to satisfy
mygeelf about the effigieacy of the air-conditioning
systen . operntion in. America. The .request of,
this Commitiee to' obtain details of the various-types-
of plant in use did not rerch me until I had' arrived:.in.
Eugland, T do not anticipate that the. air conditioning
plant will eatail the employment of additional labour;
I think. it will be attended to by, the'man Jooking after
tle switehboard,  However, that. is a matter upon
which Mr. Lixou ean inform the Committee, beeause-he:
made o speeial study of the matter in. America, It ds
true that in its early stages the plant.in Adelaide gave:
some trouble, but with the assistance of Mr. Becher it
was put in order.  Apparently the system.wag all right,,
but the machinery was not working properly..

51. To Mr. Parler Moloney~1 cminof sgy that I
Lave scen in operntion anywhere olse the particular
plant that:is proposed’ for Collingwopd, but the gendral
conditions arc met by a plant designed on the same
lines,  Theoretieally there is no doubt about the effi-
ciency of Mr, Dixon’s proposal. Air conditioning
plants are absolutely essential if we are. to give a. first-
class service to the country, and the cost of them:
is small’ in comparison with the total cost of the
large exchanges. The plant costs vary for large and-
small exchanges, but experience lias shown that the
cheaper installntions are not satisfactory.. 1 have al-
ready referred to Malvern. In nddition, the atmo-
splieric conditions-in the City North Exchange, Syduey,
are unsatisfactory, and require immedinte attention,
and I beliove that an. installation similar to that
proposed for Collingwood will be necessary in the in-
terests of. the steff and the apparatns.  That exchange
is proof of the unwisdom of a cheap installation. , As
far ns 1 can sce, we cannot get nn efficient air condi-
tioniug plant for an exchange like Collingwood' at an:
expenditure-of less than £€3,500.  That includes also‘the
ost of a vacuum clenning apparatua and henting ar-
rangements for the comfort of tho staff. When the
Collingwocd plant has been: in operation: for some- time:
we shall discover by observations which portions, if any,
can be cut out of the proposals for other exghanges,
Before' I went abroad, T had some statisties prepared
comparing the costs of automatie and manual cxchanges-
in the Brisbane network, and' the figures: were in favour
of the automatie. I anticipate a considerabls reduc-
tion in the capital cost of automatic installations, I
regard the autonmtic system as better and. cheaper for
the Government and the subscriber.  As.to whether any
reduetion in subseribers’ fees. may be expected as a re-
sult of automatic installations, that is entirely a matter'
of Government poliey, but the logienl conclusion is that.
the subscriber should get some- financial ‘bonefit. It is:
for the Accountancy Iepartment to sny whether the
present charges are suflicient to meet the incrensed cost
of the service on_necount of the ndvance in wages and
prices of it T would d the i
system for any new exchauge or replacement Laving uj-
wards of 500 subseribers. ~ Humidity leads to a redue-
tion of insulation, leaking enbles, and o deposit on-the
points of contact. If there be humidity and dust in

the atmosphere there will bo “burring” at. the

contacts wherever an electric spaik ogeurs. At
exchanges such as Mosman and' Vauelsse, which
are close to the sea, n peenlinr fault shich- we
are satisfied is duo to electrolysis develops in the
relay coils.
:{m- nlcc‘tricily moves,, m‘l‘d \'vlmrevcr the current leaves
he: t g

continuity of the winding of our A:Ielnysimbroken. This

The moisture forms a path along which.

it. Eventually the

‘At. Ballarat where the manual system is
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fault 'gave-us so much. trouble that we had to doviso a
cireuit to prevent the current leaving the roluy coil at
those particular apots.

52, To Senator Plain—ln some parts of Australia
air conditioning plants-are more necessary than they are
in.some parts of Amorien. Whevover there is humidity

dn.the: atmosphere au air conditioning plant is essential.
‘to-n first clusd sorvico. Thero have been complaints in

regard to the Ceelong automativ exchange, us a result.
of ‘which we have had to increase the maintenancee
staffe  If a first class air couditioning plant were in-
stalled there it. might be possible to reduce the main-
tenance staff.  I.cannot say that the apparatus has de-
preciated, because-the maintenancé work has kept it in
gonerally good order. However, the: humidity there is
uof nearly as great as at Mosman and Vaueluse. At
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Tt must' have cost many hundreds of thousands of
dollars.  On the top fleor there is an assembly
Linll, a stage, a ballroom; on other fleors, libravy,
shooting gallery, skittle alley, and' every form of
reereation  that ean conduee to the comfort and
sutisfaction of the stafl.  Of course, thero is a
special reason for this claborate provision, namely,
the diffieulty experienced in getting the right class of
girls to engnge in telephone work. The conditions in
Melbourne, Sydney, and Adelaide are inferior to any
I have seen sbroad, but that state of affairs is due to
shortage of money. Tad sufficient money been avail-
able, I have no doubt that the various Postmasters-
General would have made the conditions: in Australia
much better for the staff than they are to-day. 1
noted that it was the private companies which made
the most )! islon for the comfort of the

Malvern we experienced more: trouble than. at Geel
notwithatanding that Geelong is nearer the. seaboard.

P P N
staff. T cannot give any information as to the cost of
i ditioning plants in Britain. Many of them have

1

there

is no:aix-conditioning plant, and we are not experiencing
¢ 2 3

a1
becn added to in the same. way as I fear we shall re-
quire. to the Sydney installations. A great

any serious trouble. But if the
were installed at Ballarat I might propose to put in an
air conditioning plant, hecause the automatiz apparatus
earries o heavier voltage than does the manual, and
consequently requires a drier atmospheve.

53. To Mr. Mathetis—On. account of the volinge in
the manual being lower than in the automatic there is
a smaller leakage of electricity and. less damage through
humidity. An air conditioning plant is neccssary in
Adelaide for the comfort and efficiency of the'staff. In
some-parts of Turope and England it is not necessary
to do.more:than. heat the exchange rooms in winter, be-
cause the. summer' months- are not so severe as they
are in Australin.  The mamner in which the comfort
of the staff is looked: after in Americn s beyond
praise,
‘most’ other countries'in regard to welfare work. I refer
particularly to the United States of Ameriea, Canada,
England, Norway, and Sweden. I did not see mueh
evidence-of welfare-work in the German cxchanges. The
conditions there are not such as ong would expect from
a. technically-cduented people.  In Frauce and in India
the welfaro work is bettter than it is in Australia. [
refernot only to the libraries and: reereation rooms, but
also to the manner in which the staffs are fed, Many of
the private companies in America supply their staffs
with free luncheons, In Chicago there is one immense
building which is devoted entirely to welfare work.

I have to. confess that Australia. is behind

many of the air-conditioning plants in Europe have
grown up by degrees, and' their costs would not be an
index of the cost of installing a complete up-to-date
plent. I do not think it will be necessary to run the
air-conditioning: plants for 365 days in the year, but the
speration of the Collingwood installation will be
watched and statistics obtained.  The winter humidity
docs affect the npparatus, but not to the same extent
s the summer humidity, = In the winter, although the
atmosphere is moist, the operator’s hands are cool and
dry:  In summer she would be handling the plugs and
cords with hands that were in a stato of perspiration.
In Tasmania probably all that would be required in
the winter months would be a. henting p'ant, which by
raising -the temperature to the required degress would
also reduce the humidity. I antieipate that in Mel
bourne also: the air ean be kept sufficiently dry in cer-
tain months by merely operating the henting plant. I
vogard the Collingwood installation as a test. T would
not serap an up-to-date self>contained manual exchange
handling up to 5,000 subseribers in order to substitute
the automatie system.  Au up-to-date manual exchunge
of that size is casily handled, and would give complete
sntisfaction. At my request, Mr, Till, of the Works
and Railways Department, has obiained from tl}p Com-
monwealth Meteorologist, M. ITunt, the following par
ticulars regarding the humidity in' Melbourne, aud [
submit them for the information of the Committee:—

RELATIVE HUMIDITY (Saturation = 100) at MELBOURNE, 1921
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Those figures indicate that there are many days in. the
year when it will not be necessary to run the air-con-
ditioning plant at all.  In winter probably sll that
will be niecessary ‘for the staff and the.apparatis will be

a heating of the cxchange room. Dry and wet buld
thermometers will be provided, and the mechanie: will
pit the plant i operation whenever the humidity
raaclies 70 per cent.
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