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ELECTRIFICATION OF THE MELBOURNE SUBURBAN
RAILWAY SYSTEM.

GENERAL NOTES,

After considerable attention had been devoted to the question of con-
verting the Melbourne and Suburban Railways to eleciric iraction, including
investigation by Parliamentary Commissions, the Government authorised the
then Pramier, the late Sir Thomas Bent, and Sir Thomas Tail, the then,
Chairman of the Railways Commissioners, when they were in England in
1907, to seleet an expert Consulting Engineer to report upon the matter, and

the choice fell upon Mr. C. H. Merz, who visited Melbourne at the end of

1907 and submiilted a comprehensive report in July, 1908.

l1‘]1(5 Commissioners, after exhaustively analysing thé report, advised
against the adoption of the scheme, because (a) there was a doubt whether
the third rajl direct current system projected was the most suitable; (b) the
estimated financial results showed that a loss of £76,716 would occur in the
first year.of complete electrical operation by comparison with the costs of
continuing the steam service; and (¢} in view of the estimated financial

" results it wszs deemed prudent to defer the matter in order to:obfain the

benefit of the more sxtended experience of other couniries.

It was also considered that the whole of the Suburban system should be
regarded as an entity, and be electrified only when a final and satisfactory
system had been approved, and the estimated financial results justified its
adoption.

P '

The matter was nof, however, allowed to remain in abeysnce, and in
November, 1910, the Government appointed the Metropolitan Traffic Com-
mission to consider and report upon the fransportation arrangements of the
moetropolis, before which the Commissioners gave evidence adverse to the
conversion to eléciric fraction of the Suburban lines, because they were not
satisfied that the time had arrived for it to be undertaken; but both the
Metropolitan Traffic Commission and the Parliamentary Standing Committee
recommended the Electrification of the Melbourne Suburban Railways.

As a consequence, the Government, early in 1912, engaged Mr. Merz to
review his original scheme, and he personally submitted his revised report in
August, 1912. As the financial position disclosed therein was markedly
improved, and the scheme of HKlecfrification was in all essential respects
distinctly superior to the original scheme, the Commissioners recommaénded

- that it be gone on with,

The Government thereupon proposed in Parliament the adoption of the
scheme, and affer a searching investigation by a Select Committes of the
Legislaiive Assembly, exfiaustive discussions in that Chamber, and the taking
of evidence from Mr. Merz and others in the Legislative Council, Parliament
in December, 1912, approved of the scheme in the following terms :—

“That, in the opinjon of this House, it is desirable that the Electrifi-
cation of the Metropolitan Railway System be procesded with,
and the House hersby authorises the Government fo take all
necessary steps in that direction, provided that mo tenders for
the supply of electric energy shall be invited or accepted for
tractive purposes without the sanction of Parliament.”

Brief history
of the
Scheme.



Estimated
cost of
complate
scheme,

The Melbourne Conversion Secheme is much greater than any othar
similar Scheme previously undertaken in the world, and its magnitude
and complexity, together with the difficulty of carrying it out whilst still
daintaining the operation of one of the largest suburban railway sysiems,
not only faxes the ingenuity and resources of the Consulting Engineer and
his Staff, but imposes a very heavy burden upon the Railway Department.

The natural difficulties imseparable from such a great work have also
been accentuated by the conditions arising from the war, which have not only
impeded the execution of the large contracts enfered info, but have seriously
interfered with the important sections of the scheme which were undertaken
by the Department.

The financial position was stated in Mr. Merz's 1912 report as under :—;

ESTIMATED GRrOSS CosST— £ £
Power Station . ' 875,780
Transmission System, Ca.bles to Sub statlons,

ete. .. 187,863
Sub- sta.tmns ‘ 378,605

Track Equipment (overhead line, bondmg, etc ) 562,280
Car Repair Shed, Bridge a.lteratlons, Tele-
graph and Telephone Line altera.tlons,

Inspection Pits, ete. 49,350

Rolling Stock—HRlectrical ... e 947,232

" —Other .. 960,250
3,091,360
Less estimated cost of continuing steam traction 1,315,000
ESTIMATED NET COST OF BLECTRIFICATION £2,676,360

As the result of inquiry by the Parliamentary Select Committee
duung the period of Mr, Merz's visit to Melbourne, it wag disclosed that,
owing to various adjustments, the estimated cost Would be increased hy
£95,410, making the estimated net cost of Electrification at the date of
Parliamentary approval £2,751,770.

The estimated net cost, however, whils representing the true position at
the time for comparative purposes, will not work out in actual practice, in the
manner indiéated, ag the amount caleulated for continuing the steam service
ineludes a proportion in respect of locomotives, cars, efe., which will not
be expended, and will not, therefore, be available for deduction.

The appropriations actually required on the basis of the foregoing figures
would be approximaiely as under:—

£
For new electrical work, excluding rolling stock e 3,031,110
Plus net extra cost as agcertained at the Parliamentary
enquiry - 75,410

Plus cost ‘of new Suburban coa.ches, underframes,
bogies, and alterations to existing stock to a,da.pt it
to electrical requirements, (which cannot. b,e stated
atb present) —

Less estimated cost of continuing steam traction ... —

TOTAL COST DEBITABLE TO ELEECTRIFIOATIOH —

and only when the scheme is completed will it be possible to strike a correct
balance with the estimates included in Mr. Merz's report.
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The result of developments sihce the schemé was approved will be to
further increase the toial cost of the undertaking. There has been =
considerable rise in wages, and in the price of materials throughouf the world,
particularly of copper and steel, while the inoreased Customs duties due to
the revision of the Tariff in December, 1914, which will require to bs met by
the Department, and the conditions arising from the war, will also adversely
affact the expenditure.

The approximate total amount of the contracts let in connection with the
undertaking—exclusive of the Automatic Signalling and the subsidiary
schemes —is £2,404,446, while the actual expenditure at 31st March, 1916,
was £1,509,901.

In order that an approximate comparison might be made between the
estimated and the probable cost of Electrification, Mr. Merz was asked for the
principal details of the estimates shown in his Report. This information,
together with the amounts of the respective contracts entered into, and the
Departmental figures for the sestions of the work which are being executed by
the Commissioners, will be used as a basis, and steps taken to establish
a suitable permanent record of the actual cost of each section of the

' scheme as conipared with the estimated cost.

"

It was calculated on the basis of the traffic estimated for 1915
‘(which was the only period for which a comparison was
prepared) that the operating costs under electric traction,
excluding all expenditure comtuon to both steam and

slectrie conditions, would be ... £235416
and the corresponding operating costs for steam traction .. 360,431
leaving a difference in favor of electric operation of £125,615

After allowing for interest charges on the additional capital
cost and for Antiguation Fund provision, the annual saving
from electric traction (on the basis of the 1915 traffic, and
independent altogether of the incréased revenue induced
through higher speed and greater frequency) would be -.. £20,174

This represents the estimated saving after allowing for an increase of
twenty-nine per cent. in the train mileage and of thirty-one per cent. in the
average speed, and includes provision for carrying ten per cent. more passen-
gers than estimated in the above cost {£360,431) for steam traction.

Electrification of railways elsewhere has resulted in'additional

traffic, and the extra frequency and speed and other advan-
tages ‘of electric traction will develop increased traffic on
the Melbowrne Suburban system. Mr. Merz estimated the
increased revenue at 25 per cent., but if only 10 per cent.

be obtained, it will represent per annum about ... £113,000
or, including the saving on operation above mentioned of 20,174
a net annual gain of e o £133,174

If Mr. Merz's estimate of increased revenue were adopted, the profit, as
a rasult of Electrification, after allowing for Interest and Antiguation Fund
would, on the basis of the 1917 traffic, exceed £350,060 per annym.

These figures prove that it was in the best interests of the whole State

that the Electrification scheme should be adopted, and as the Suburban traffic

increases with the growth of the city, the gain from electrical operat'iox}
- will also increase.

Hstimated
finanoial
resulis,



Estimated
annual
appropria-
tions,

Mileags and

lines to be
electrified.

System
adopted.

The annual appiopriations estimated in M Merz's réport, were:—

":E'.
1913 e 500,000
1914 e . 700,000
= 1915 e 500,000
1916 . L 500,000
191% 250,000
1918 L . 150000 - i
1819 76,360
: —— £2,676,360

but owing to the authority for the work being Wlthheld longer than wag

anticipated, and the necessity to revise the progress programme and tha-_'.

distﬁrba,nce caused by the war, the amounts adtually provided required con:

siderable mod1ﬁca.t10n, and the followmg appropriations showing the amounts '

sstimated to be necessary in sach year, were, after consulfation with My,
Merz, provided for in the Loan Application Acts, 1913 to 1916 respectively,
iz, — . ’

Automatic -

. : Auxiliar
Year. . Electrifioation. as’?gnfﬁ‘;’? sch'em:_' Taotals

£ £ £ . £ :
1913 300,000 — — 300,000
1914 649863 25,000 3,000 877,863%
1915 1, 289 003 58,000 50,500 " 1,39%,508%
1916 675 000 89,0000 . 33,000 797,000

* Exclusive.of re-votes.

The mileage of Suburban lines included in the scheme is ag under :—

Route miles ... e 150%
Track miles of running 1oa.ds .. 28931
Sidings, ete. ... e -5

which includes some 36 miles of route—making 60 miles of single track-—and
some § miles of sidings, in addltlon to those covéred in Mi. Merz's 1908
Report. _ !

The following lines are o be converted :—

Sandringham o Broa%pzeadpws, including the Flemington: Racecourse
1ne
Melbourne to Williamstown, including the Williamsfown Race-
_ course, Line
Melbourne to Port Melbotrne, including Port Melbournes to the Mail
. Steamer Berths on new and olé piers
- Melbourne to S Kilda
Melbourne: to PFawkner .
Melbourne to St. Albans
Melbourne to Dandenong, 1nclud1ng' the Spring Vale Oemetery Line
Caulfield to. Frankston
Melbourne to Preston Reservoir
Clifton Hill to North Fitzroy, including North F1tzroy to Royal Park
. Junetion
Clifton Hill to Eltham
Melbourne; to- Ringwoeod
- Hawthorn  to Kew
‘Burnley to Darling
Camberwell to Ashburton and Deepdene

The Power Station at Newport will generate thres-phase current, which
will'be transmitted at a pressure of 20,000 volis to fifteen traction Sub-stations,
where it will be converted ic direct current at 1,500 volts and conveyed to the
lines by overhead . conductors, from Whi_ch it will -be drawn for, propulsion
purpeses: by pantograph collectors: of the:slider type mounted on the-roofs:of
the métor copches, and will return along the track:rails:to the:Sub-stations:

The height of the overhead conductors above the track level will vary

.somewhat on account of the s¥pansion and comiraction due to changes of

temperature, but at publie road crossings and terminals the minimum will bé
18 feet. In the open country the height will vary from 15 ft. 4 in. to 17‘
8 in. aocordmg to the spacing of the masts and the temperatire.
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; The structures to support the overhead conduciors will be of latticed
- . steel construction, located at intervals of about 300 ft. along the tracks,
: | except on curves or at other places, where special conditions necessitate closer
spacing.

The multiple control system has been a.dopted The trains will be
composed of units each comprising one motor and one trailer, and the maxi-
mum size of the fraine at the outset will be six (6) coaches, but provision has
been made for a possible wltimate increase to 10 coaches

The motor coaches will have motors on each axle 1.8, four on each motor
coach.

All the coaches will be electrically lighted.

The average speed will be 21 miles per hour (as compared with 16 miles Speed and
per hour at present) or an increase of 31 per cent. The acceleration will be i’}“g;‘;%‘;f"
about 1'5 miles per hour per second, or approximately more than twice the
5 ratae with the existing DDE Suburban locomotives.

The maximum frequency contemplated on the most important hnes ab
the outset is ag under:—

LINE. MAXIMUM FREQUENCY.
Camberwell * ... 3 and 4 minutes alternately
«  Caulfield ... 3 and 4 minutes alternately
Brighton ... 3 and 4 minutes alternately
Clifton Hill ... & minutes
Essendon ... o minutes
St. Xilda ... 5 minutes
Williamstown <. T minutes

and the train mileage provided for in the calculations of operating cost con-
tained in the scheme which were based on the fraffic estimated for fhe year
1915, is 29 per cent. greater than it was considered Would be afforded during
the same year under steam condiiions.

The Sub-station equ1pment has, however, been laid out so as to admit of
" the train services being ultimately increased, as shown below, without
appreciable additional capital expenditure on elecirical equipment :—

Maximum
. No. of
Line. Fre oY,

Micﬁxet%s?r Coaches.
Flinders Street—Port Melbourne 4 6
Flinders Street-3t. Kilda 2% 6
Flinders Street-Newport 3% 6
.- Newport-Williamstown Pier ... 4 8
) Newport-Williamstown Racecourse 2% 6
Flinders Street-Coburg .. 8 6
Coburg-Fawkner ... Do 20 6
Flinders Street~Sunshine 3 6
Sunshine —St.Albans... 12 6
Prince’s Bridge—(}lifton Hill ... 13 8
Clifton Hill-Heidelberg 4 6
Clifton Hill-Reservoir 13 6
Heidelberg—Eltham ... 15 4
Clifton Hill-North Fitzroy 10 6
North Fitzroy-Royal Park Junction 10 6
Broadmeadows-Essendon 2 6
Flinders Street-Essendon 2 6
Flinders Street—~Brighton Beach C e 3 6
Brighton Beach-Sandringham .., 6 6
Hawthorn-Kew . ... 14 6
Box Hill-Ringwood ... 3 6
Burnley—Darling ... .- 15 4
Ashburton—Deepdene e . .. 4 6
Flinders Street—Box Hill 3 6
Flinders Street—-Caulfield 4 [

Qaulfield-Oakleigh ... 4 6 :
Qakleigh-Dandenong e v 10 6
Caulfield-Mordialloe e e 5 6
Mordialloc~-Franksion e e 10 6
Spring Vale-Spring Vale Oemetery 10 6
Flinders Streei-Flemington Racecourse ... 1% 8




Iha.ugura-
tion of.
Elsctric

Traction, -

Order of

conversion,

A larger number of coaches per train can be operated by increasing the
headway or reducing the speed, and a greater frequency of trains can be
‘afforded at some reduection im the average schedule speed of 21 miles per

* hour.

The conduet of the train services extending beyond the Electrified
atea, which are mow run by Suburban cars, has been considered, and,
generally speaking, all these extensions will be continued under Electrification
conditions, but the method of giving effect to them will be decided When the
time arrives.

The Sandringham~Essendon line is the first to be converted, and it was
expected to be electrically operated in June, 1915, but owing to the necessity
to re<invite tenders for the switch-gear, which is a large and important
section of the scheme, this esiimate was subsequently altered to Noveniber,
1915, The outbreak of war has, however, caused considerable delay in the
supply of electrical equipment, and the conversion of the first Iine has
unavoidably had to be further deferred, and a reliable estimate cannot at
present be formed as to when electrical operation can be inaugurated.

It was originally proposed to convert the Coburg and St. Albans lines
jmmediately after the Willlamstown group, but before electric irains can be
run on the Bt. Albans line the electrical equipment of the Albion Sub-station
must be completed, as well as the high tension power transmission cables
between it and the Newport Power Station; while in the case of the Coburg
line the Worth Fitzroy Sub-station must be put into commission, and the
cables. laid between it and the Newmarket Sub-station. In view of the
uncertainty as to when sufficient elecirical apparatus will be available for
these two Sub-stations, and the desirability of obtaining as soon as possible
some return upon the capital expended, the Port Meibourne and St. Kilda
lines, which can be operated from the Prince's Bridge Sub-station, will
probably be the next dealt with, and they will be followed by the Coburg
line. ' .
The principal works which it is essential to complete before the
Sandringham-Essendon and Flemington Racecourse lines can be elecirically
operated comprise the Power Station, the Sub-stations at Prince’s Bridge,
Middle Brighton, Newmarket, and possibly at Glenroy, the Jolimont Car
Shed, the Overhead Equipmént of the Sandringham-Essendon line, and the
Flemington Racecourse line, including sidings at Flinders Street, Spemcer
Street, and other Stations, the laying of sufficient high tension fransmission
cables from the Power Station fo the Sub-stations, the provision on these
particular lines of increased clearance at overhead bridges, and at platform
verandahs, and the, complete electrical squipment of 170 coaches.

It would appear from present indications that the sections of the under-
taking which will prove the determining facfor.in inaugurating electric
traction, will be the supply of the electrical equlpment fot the Bub-stations
and of the swibchgear for both the Sub- stations and the Power Station,
Messrs. Siemene Bros.! Dynamo Works Ltd., who are the contractors for these
sections, have been compelled to suspend operations on all oivil work,
including their Electrification contracts, in order o contentrate their resources
on the manufacture of munitiens, and the question of making such arrange-
ments ag will enable at least the first lines to be electrically operated is under
consideration by the Commissioners and Mr. Merz.

The order in which it is now proposed to convert the respective lines to
electric traction is shown hereunder, but some adjustments may be found
desirable as the work proceeds :—

1. Sandringham to Essendon (including Flemington Racecourse), The
squipment of the Essendon-Broadmeadows section will not be
proceaded with until a later stage.
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GENERAL NOTES.

Melbourne to Williamstown and the Williamstown Racecourse.

Flinders Street to 8t. Kilda and Port Melbourne,

Flinders Street to Coburg.

Footseray to 8%. Albans.

Flinders Street to Caulfield, Dandenong and Franksion.

Prince’s Bridge to North Fitzroy, Reservoir, Heidelberg and Eltham.

Flinders Street to Hawthorn and Kew, Burnley to.Glen Ixis, Outer
. Circle, and Bast Camberwell to Ringwood.

9. Power Street, Hawthorn, to Kast Camberwell (regraded section).

e N o el o

It has been found an advantageous proposition by some steam railroads
in other parts of the world to electrify instead of regrade heavy sections, and
the question whether a similar course might not give satisfactory financial
results in the case of lines such as that betweon Broadmeadows and Seymour
is noted for examination when the present Elecirification scheme has been
completed. Until then, however, it will not be expedient to undertake
additional conversions.

‘ REGRADING OF THE CAMBERWELL LINE.—The original intention was
to eIectrny ‘the Camberwell line after the lines which cross the Flinders
Street Viaduet had been dealt with, but the decision to regrade the section
between Power Sireet, Hawthorn, and East Camberwell, has resulted in the
Cramberwell line being placed last on the list for conversion.

REGRADING OF THE NORTH-EASTERN LINE.—If a proposal to regrade the
line bétween Hssendon and Broadmeadows, which is now under considerat@on,
be ultimately adopted, an alteration in the contemplated order of conversion
for this section will be necessary, and its equipment for e]ectnca.l operation
has consequently been deferred for the present.

DUPLICATION AND REGRADING OF THE CAULFIELD LINE—'The four
tracks, buildings, platforms, ete., on the Canlfield line having been completed,
this work will not interfere with the erection of the Electrification equipment.

DUPLICATION OF THE FLINDERS STREET VIADUCT.—The reconstruction
of the Flinders Sirest Viaduct will be completed so as o fit in with the
Electrification arrangements in respect of the Sandringham-Kssendon line.

RE-ARRANGEMENT OF TRAOKS IN THE FLINDERS STREET AND JOLIMCONT
YARDS,—The re-drrangement of tracks in the Flinders Street and Joliniont
Yards necessitated by the duplication of the Viaduct, has been completed,
and the Sandringham —Essendon line will therefore be electrified in its
permanent location.

]

, DUPLIGATION ‘WORKS FROM THE SPENQER STREET END OF THE
VIADUOT T0 FRANKLIN STREET JUNOTION.—These works are dependent
upon the erection of the New Shipping Shed at Montague, and the removal
of the existing Shipping Shed at Spenger Street, and it is unlikely, therefdfe,
that they will be completed for several years, so that the Suburban services
which cross the Viaduet, and which will be electrified in the meantime, will
require to be ran on the present double track beétween the Viaduct and
Franklin Street for some time.

Electrifica-
tion of lines
having
hédavy
grades.

Important
works affoct-
ing Bleotrifi-
cation.



LIST 'OF CONTRACES

Statement showing the contracts entered into through Mr. Merz: 511&§th9
commitments thereunder to date:—

" | Apbrox: cobl|

. g : ! %ﬂl,‘;ldn;g Date
. - ; aie o phion :
Name of Contractors.| Desoription 'cl»f Work or Maﬁexlai M amirfactures ex&g;ﬁg’:’nd ni%g:)tﬁ_xés
approved. ’
‘NEWPORT PowER- STETI@N'.
Bahcock and Erectlon of Powen Station | .Great . [£433,408 117, .
Wileox biildings, cranes,’ boiler BrJ.tam ) .
housesguipment, and coal '
. : and ash handling plant .
C. A. Parsons Prévision of six 10,000 kilo- Great .£207,%30% .1/417,
and Company watt sefs of Turbo-alter- Britain
nators and Transformers ' .
Siemens Bros. | Manufacture and erection Great | £18E6351[ “14/5/18
Dynamo of Bwitchgear and Acces- | -Britain ’
‘Woxks, sories. for the Power Sta-
Limited tion and Sub-stations , _
G Weymouth | Supply and erection of | Vietoria | '£8735%' | 20/1/18
Pty. Limited Condensing-Plant, Jircu- .t -
lating Water Pumps,
Motors and. Accessories: :
Herbert Morris | Manufagture and supply Gredt £3,6237| 8/12/17 .
afd Company of Overhead Cranes for | Britain
the Power Station : a‘nd
Sub-stations

NoTE.—All the material required for the Switchhotse,'TranSfofmer Houss

and Offices, and. for the Foundation Works, Uirenlating Water Systam,: and
other sections of the Power Station which are being carried out by the
Department, is being obtained from local contractora.

SUB-8TATIONS,

Bieméns Bros. - |.Supply and ersction of Great ["E£240;340%| E/Ef1¥-
Dynamo RofaryConverters,Trans- | Britain
Works, Lid. formere, Switchgear, and

other Sub-station Equip-

meit
Siemens Bros. | Extension to Cover Signal-~ Groat — 23418
Dynameo ling Motor Grenerators, | Britain
“Works Ltd, ' Batteries and Accessor-

ies

The total amount of the Switchgear contract, which includes a prépor-
tion-for the apparatus to be. installed in the Sub-stahons, iz shown: unider

Power Station.

"The fifteen Sub-station; -Buildingu are bemg erected by the Department.by
day laber or by contract, as may be décided.

Herbert Morris
and Company

- Supply of Overhead Oranes

for the Princes Bridge,
Newmarket, Middle
Brighton, and Elwood
Sub-stations

‘Gregt
- Britain

The {otal a.m(;unt of this' coniract as shown under Power Station is
£3,623, of which £2,238 is for traction Sub-station Cranes, snd £182 for the
Elwood Sub-sta.mon Orane.

Britigh
Ingulated and

Helsby Cables
Limited

I

POWER TRANSMISSION SYSTEM.

Manufacture and Supply of
20,000 volt Feeder Cables,
1, 500 volt Track Gables,
atc

Great
Britain

| £292,895+

1 Includes proportion debitable to other sections of the scheme.

16/9/18
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LIST . OF CONTRAUTS—CONTINUED.

Approx. Cost|
Plugs of | including | ooere,
‘Manufacture.] Options and EP ire
Extras, Xplre.

Name of Contractors.| Description of Work or Material.

TRACE EQUIPMENT.

British Inswlated| Supply of Overhead Equip- Great | £2787286%|. 30/7/20
and Helsbhy mént for the Permanent | Brifain .
Cables Limited [ Wayand Overhead Trans-

mission Mains

1 Insludes £46,200 debitable to the Transmission System.

The steel latticed masts and brideging from which the overhead contasét
wires will be supported are being manufactured locally, and their ereation
ig being parried out by the Department. *

TRACE BONDING.

British Insulated| Supply of Track Bonding Great £18,684 15./?1'2./13
and Helsby Material Britain ) .
Cables Limited

This represents the value of the material definitely ordered. The total

" gost of the material necessary for the bonding of all the tracks is estimated

at £22,549.

A confract entered into with the Allgemeine Illekiricitats Gésellschaft,
of Germany, was cancelled by the war after material to the value of £1,052
had been delivered, of which, however, only Y0 per cent. has been paid.

+

JOLIMONT CAR SHED.

Chambers, Scott | Supply and delivery of two Great £4.713 4/119
and Company 25-ton and two 15-ton | Britain i
Rlectric Overhead Travel-
ling Cranes

The Jolimont Car Shed building is being erscted by the Department by
day labor, and all the materials required for the purpose are being obtained
locally. Tenders have also been invited locally for all the machine tools,
fire protection appliances, and other equipment o be installed in and about
the Car Shed. :

'
[

ROLLING STOCK. ‘ )
General Elactric| Supply and Installation of | England | £738,154 1/1/1%

Company of Electrical Equipments for’ and
U.B.A. and 400 Motor and 400 Trailer TU.B.A.
England Coaches

This apparatus is being fitted to the coaches at the Jolimont Car Shed.

In addition, an extensive car construction and alteration programme for
the provision of eleciric rolling stock is being carried out at the Newport
Workshops by the Departmental stail.

AUTOMATIO SIGNALLING.

Siemens Bros. [ Provision in Sub-stations Great £37,249 | 22/4/18
Dynamo Weorks| of Generating Sets for | Brifain
Limited Signalling purposes and
Switchgear, ineluding
four OQil-driven Generat-
ing Bets to enable the
Antomatic Signalling In-
stallation to be operated
during the fransifion
period

This material was ordered under the optional provisions of the contracts (2)
entered into with Siemens Bros. in connection with the main Electrification
scheme, and is included in the totals of their ocontracts for Bub-station
Fguipment and Switchgear previously mentioned.
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GENERAL NOTES.

LIST OF CONTRACTS—CONTINUED.

! Desoription of Material to b Place of | iosuding| Date
es0Iipilon o aterial to be ace o prilainy] 2

Name of Contractors. P Supphed. Manufacture, | Options a.id gptlﬁgs
Bxiras, xpire.

A, Reyrolle and | Track Feed DBoxes and Great £17,260 | 23/12/17

Co. ‘ Transformers Britain )
British Pneuma-| Impedance Bonds U.8.A., £8,023 | 3/12/17
. fie Signal Co. :

British Pneuma- Track Relays U.8.A. £8,094 | 3/12/17
tic Signal Co. - ) ' '
McKenzie Hol- | Track Resistances Great £1,548 | 3/i2/%
land & Westing- Britain ’
house Co. .

Ferranti Limited| Signalling Transformers Great £789 | 15/7/18
. : Britain o
R. VdVbGameron “ Kerite " Insulated Wire T.8.A. £4,755% -
and Co.
Western Electric! 300 miles of Twin Wire Great £18,600% —
Co. of Australia| Insulated Cable Britain
Limited '
Australian Gene. Track Transformérs T.B.A. £351t —
ral Electric Co.| - : _
McKenzie and | Elecirie Point and Lock | Australia £3,988 —
Holland Litd. Detectors
Australian Gene-| 220 ‘Relays for Point U.8.A. £2.9794 —
ral Hlectric Co.| Indication . .
R. W. Cameron | 300 Electric Signalling | TU.S.A. | £15,9647 —
and Co., Machines
R. W. Cameron | 300 3-position 2 element U.B.A. £3,863¢ —_
and Co. Alternating Current Re-
lays . .
R. W. Cameron | 300 Electric Train Stop | TU.8.A, £9,9087 —
and Co. Machines . '
R. W. Cameron | Fuse Blocks, Porcelain U.8.A. £4947 —_
and Co. Base and Fuse Clips
t Arranged locally by the Department and material inspected by

Mr. Merz’s engineers before shipment.

The installafion of this equipment will be carried out by the Department.

British Westing-
house Electric
and Manpufac-
turing Compahy|

O. A. Parsons
. and Company

J. H. Holmes
and Company

' SUBSIDIARY SCHEMES.

Manufacture and supply
of Rotary Converters and
Frequency Changers for
the Spencer Street and
Flwood Sub-stations
Manufacture and supply
of Hlectrical Equipment
for the Spencer Street
and Newport Workshops
Sub-stations
Manufacture avd supply
of Motors for driving

Workshop Machinery

Great
Britain

Great
Britain

Great
Britain

£15,502
£6,5341

£8,642

24/8/19

28/7/18

1 This apparatus is being obtained under the optional provisions of the
Main Electrification Confract, and is included in ihe total previously quoted.
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BRIEF SUMMARY SHOWING THE STAGE REACHED IN CON-
NECTION WITH WORKS IN HAND BY THE DEPARTMENT.

POWER STATION.—The construction of the foundations and circulating
water system, provision of sidings, the erection of the switch house and offices,
oil store, and the screening pits and test tank buildings, and of the armored
plaster walls of the engine house and the pump house has been completed,
with the exception of minor details, while the foundations of the entrance
lodge have been commenced. It is expected that the walls of the No. 1 boiler
house will be finished at an early date. The Department’s work has been
co-ordinated with that of the respective Contractors for the erection of the

. main buildings and the different sections of the machinery, the progress of

which towards completion, is described under appropriate headings in this
Report.

CAR REPAIE SHED.—The Workshops and Running Bays have been

finiched, while the Painting Bay and the Car Shed Sub-station are
approaching completion.

One 25-ton and two 15-ton eleciric overhead cranes have been erected in
the Workshop Bay, and the remaining 25-ton crane is being assembled. Theé
question of obtaining a supply of power to operate one of the cranes pending the
availability of current from the Newport Power Station is under investigation.

The design of the heating plant that will be required in the Painting an

“in- connection with the .painting and va.rnishing of the coaches is being

detarmined.

The machine tools and motors to operate them necessary for the Work-
ghop Bay have been a.rra.nged for.

The laying of the tracks leading into the Car Shed will shortly be com-
pleted. This will involve the removal of the existing Rolling Stock Repair
Shop and the transfer of the work now done therein to the Car Shed.

_ The installation of the lighting and other sections of the Car Shed Equip-
ment will be commenced as soon as the requisite materials are available.

CAR SHED WATER SUPPLY AND FIRE PRUTECTION ARRANGEMENTS.—
A gpecial 9-in. main to the Car Shed connected with the Metropolitan Water
Supply system has been laid along Wellington Parade. The reticulation
inside the Car Shed has been completed as far as practicable, and suitable
provision made for fire profection purposes. A tender has been accepted’ for
the installation of Automatic Sprinklers. '

SUB-STATIONS.—The Prince’s Bridge, Newmarket, Middle Brighton, Glen-
roy and Newport Sub-station buildings are ready for the installation of the
alectrical equipment, whilst those at Albion and North Fitzroy are in process
of erection. ’

ROLLING STOGE.—The following work has been or is being éarried out
at the Newport Workshops :~— -

The Bodies of 346 of the existing coaches have been alfered so as to
adapt them for electrieal operation.

120 new SHding Door Motor Coaches are in various stages of con-
struction, 38 having been completed. Of these, 90 have been
placed in steam service for the present, and the balance are
being fitted with the electrical apparatus at the J olimont Car
Shed. As new cars are turned out in future they will be snmla.rly
equipped.

98 new Underframes for Shding Door Motor Coaches have been
completed, and 22 are under construction. '

75 new Underframes for Swing Door Motor Coaches have been
completed, and 13 are under construction.

358 new Bogies for Sliding and Swing Door Uoaches have been
completed, and 63 are under cons{'.ructlon '
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. INSTALLATION OF THE ELECTRICAL APPARATUS IN THE COACHES.—
This work is being proceeded with by the Contractors (The General Electric
Company of U 8. A) at the Jolimont Car Repair Shed.

VERIOLES FOR THE KERECTION OF THE OVERHEAD EQUIRMENT.—
Four Construction Trains for the erection of the Overhead Eguipment are
being prepared at the Newport Workshops, and the first two have been put
into service.

PROVISION AT PLATFORM VERANDAHS OF ADDITIONAL CLEA.R;A.NCE FOR
THE PANTOGRAPE COLLECTOR.—The verandahs at stations on the Sandring-
ham—Essendon and Williamstown lines have been altered so as to conform te

* Flectrification requirements. The other lines will be dealt with in the order

of their conversion to electric traction.

" QABEE LAYING.—The laying of the high tension frahsmission oable
batwesn the Power Station and the Prince’s Bridge, Newmarket, Middle
Brighton and Newport Sub-stations is being proceeded with, and routes for
the cables have heen selected to the following additional Sub-stations +—=Caul-
field, North Fitzroy, and Albion, that to the latter place being overhead along
the Braybrook Loop line. Routes have also been. chosen for the dross-country
connections between Footseray and the terminal of the Flemington Racecourse
line, and between the Caulfield Sub-station and Darling station.

TRACE BoNDING.—Considerable supplies of material for bonding the
tracks have been received, and the work of ingtallation is proceeding.

LEVEL CROSSINGS WITHIN THE ELECTRIFIED. Anrpa—Most of the laval
crossings on lines within the Elecirification area have been inspected to
determine the provision whi¢h it is essential to make thereat prior to electrical
operation, and the inferlocking, ete., approved at varigus places is bsing
installed. '

LECTURE ROOM FOR BTAFP TRAINING PURPOSES.—This building
has besn completed, and a fully equipped underframe installed, and action is
now being taken to provide the requisite apparatus for training the Motor-
men, Guards and Shunters, who will require to handle the electric trains.

_ ACCOMMODATION ROOM FOR MOTORMEN.—This building is approaching
completion.

SUPPORTS FOR THE OVERHEAD WIRES.—Complete cross sections and
plans showihg the lay-out of the rhasts for the Sandringham=Hsssndon,
Hlemington: Racecourse, and Williamstown lines have been received. The
construction of the foundations for the track structures is progressing, andl’
the construction of the masts and bridging is in hand, parily by Con-
ﬁractors ard partly by the Department.

A commencement has been made with the erection of the overhead
equipment’ along the Sandringham-Essendon line. The equipment of the
Flemington Racecourse line has been practically completed.

Storage facilities for the overhead equipment material have besen pro-
vided at North Melbourne, where a central depot has been established.

TESTS OF SAMPLE MASTS.—Tests of sample structures for the overhead
equipment were conducted at North Melbourne in Mareh, 1915, and were
theroughly satisfactory.

CLEARANCE UNDERKEATH OVERLINE STRUCTURES.—The bridges on the
Sandringham-Egsendon and Williamstown lines have nearly all been altered
or superseded by subways, so as to provide the requisite elearance for
alectncal operation.
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TOWERING OF TRACKS AND PLATFORMS UNDER THE SWANSTON
STREET BRIDGE.~This work, which was one of some difficulty, on account
of the heavy traffic, has been completed.

The Rlectrification Scheme is being carr:ed out under the direction in
Melbourne of Mr. E. P. Grove, Mr. Merz's Chief Supenntendmg Engineer.

This Statement does not include a description of the Electrification
Scheme from the technical aspect. This Mr. Merz propeses to deal with
personally, and in due course will prepare a conspectus containing all
information of scientific interest appertaining to the scheme.

A summary of the principal matters dealt with or under consideration in
connection with the Elecirification Scheme is contained in the attached
Qtatement. The particulars are necessarily condensed, but details, or infor-
mation respecting minor-maftters not irieluded, can be furnished from the
Papers and the Minutes of the Electrification Committee,

Chief Super-
intending

HEnginesr. ! -

Technical
deseripfion
of the
Scheme.

Progress of
work.
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Selection of
Site.

Progress
Summary.

POWER STATION.

When Mr. Merz visited Melbourne in 1907, he chose a site at Yarraville
oi; the west side of the river, between the Coode Canal and the old bed of the
River Yarra, as satisfactory from the aspects of centrality, formation and
proximity to water frontage, and when he again visited Melboutne in 1912 in
connection with his revised report, he confirmed fhis selection.

Subsequently, however, Deparimental officers, realising that the
revised scheme provided for a Power Station twice the size of that originally
proposed, viz., 6 sets of 10,000 kilowatts capacity, or & total of 60,000 kilowatts,
as compared with 8 sets of 3,750 kilowatts ‘capacity, or a total of 30,000
kilowatts, questioned whether the outflow of heated water from such a
large station would not prejudicially affect the intake water, which must be at
a sufficiently low temperature to yield economic operating resulis, and the
question was raised with Mr. Merz.

After obtaining additional information, Mr. Merz stated that to ensure
satisfactory provision it would be advisable to construct an outlet conduit
from the Yarraville site to discharge the heated water into -the River. Yarra
below the Coode Canal, so that it would be carried away from the intake ares,
and that with such a conduit, which would cost an additional sum of
from £65,000 to £70,000, the Yarraville site would be suitable for a Power
Station of & total capacity of ahout 80,000 kilowatts.

The Commissioners thereupon considered the selection of a new sife, and
after reviewing several areas, ascertained that the site at Newport, at the
mouth of the River Yarra, whilst being eminently suitable in other respects,
afforded all the water facilities required, and after being advised by Mr, Merz
that the extra cost for the transmission cables from this site, which is
situafed at a greater distance than the Yarraviile site from the centre of the
system, would be about £65,000, determined, with the approval of the
Government and the concurrence of Mr. Merz, to adopt it.

The cost of the site works at Newport, including the acguisition of land,
is estimated to be less than would have been incurred had the Yarraville site
been confirmed, while the exfra cost of the transmission cables from Néwport
was offset by the cost of the outlet conduit that would have been necessary at
Yarraville. The Newport site affords water facilities that will enable the
Power Station, if necessary hereafter, to be increased to twice its present aize,
or to a total capaecity of 120,000 kilowatts.

The branch line to the Yarraville site was completed before the change of
location for the Power Station wag fmally dealt with, and consideration is
now bsing given to the question of utilising it t6 afford accommodation for
various manufaciurers in the neighbourhood, by whom representations
have from time to time been made to the Commissioners in regard to the.
provision of siding facilities. ' :

The expenditure actuslly incurred in connection with the Yarraville site,
including preparation of site plans, cost of boring and laying of branch line,
was £16,003,

The work of erecting the buildings, circulating water system, and the
site works generally, is in a satisfactory position, while the contracts for the
Boiler, ete., Equipment, the Turbo-alternator Sets, and the Condensing Plant
are progressing well considering the many difficulties encountered, due. to
the war, and subject to no unforeseen contingency arising, and to the receipt
as expected of the rotor for the second furbo-alternator, as well as of various
minor details of the Power Station plant, it is estimated that in about two
months from date it will be practicable, if switchgear be available, to operate
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the No. 1 Boiler House, and two out of the six 10,000 kilowatt turbo-
alternators to be ulﬁmaftely instdlled. Two additional turbo-alternator sefs
have also been completed af the workshops of the manufacturers, notwith-
standing the difﬁct_l'lty experienced in getting the work executed owing to the
demands made upon their resources for Governmental purposes. The
condensing plant, which is to operate in conjunction with the first two turbo-
alternators, has been practically finished, while the circulating water pumps

- and piping will be available for use in about six weeks' time, thus completing -

the component elements of the first two turbo-alternator sets.

The practical utilisation of the Power Sfaetion for gensrating and trans-

mitting electric power depends, however; upon the supply of the switchgear,
’ﬁhe manufacture of which is at present in an uncertain position, as explained
on page 23.

" A contract was let to Messrs. Babcéock & Wilcox for the Power Station

buildings and Boiler House equipment, the amount being £258,220 for the
definite section, and £169,500 for the optional section, consisting of a second
Boiler House and equipment. Including extras of £239 for re-arranging the
Stoker drive, £6,200 ifor screening plant, £2,245 for double lining the roof of
the Engine House, and £866 for spare plant, and allowing for deductions for
the omission of starting switehes £23, of certain machine tools and shafting
£1,125, and of tiling for the Engine House and Pump House floors £714, the
total commitments under the contract are £435,408,

The Power Station océcupies a site of 36 acres, and the buildings consist
parfly of three stories and partly of two stories, and are of steel construction

" with reinforced concrete walls. All the steel work for the buildings, as well

as the 94 boflers and economisers, the 48 automatic stokers, and the electric
cranes for the Engine House, Pump House and Fitting Shop, besides a large

" quantity of miscellaneous material has either been received at Melbourne, or is

awaiting shipment. (Generally speaking it may be said that all the material
necessary to enable the No. 1 Boiler Fouse plant to be put into operatioh
has come to hand. .

In addition, considerable progrese has been made with the erection of the
No..2 Boiler House in which all the boilers, with the exception of two, have
been installed, while work is in progress on the automatic stokers, piping,
coal handling, and other incidental plant.

. The erection of the Hngine --House and of the 60-ion electric orane
therein, and also of the Pump House, has been completed.

As the additional cost involved was comparatively small, it was a.rra.nged
that the sixteen main columns of the Engine House should be encased in
solid - conétete to the height of the overhead crane girders, so as to obviate
the possibility of corrosion.

It will be necessary to have available, under operating conditions,
diagrams showing the exiensive steam and water piping systems, and these
are now in preparation by one of Mr. Merz's local staff.

The walls of the Power Station are to be filled in with armoured concrate,

, the metal lathing for which is being supplied by the contractors. The work

is being carried out by the Department, and a commencement was made

in July, 1915, with the walls of the Engine House, delays having been caused -

by the non-receipt of lathing.

The walls of the Engine House and the Pump House are practica.lls;
completed, and it is expected that those of the No. 1 Boiler House, the
Titting Shop, the Tank House, and the Air Dueis will shortly be finished,

whﬂe a start has been made with the erection of the metal lathing' at the

No. 2 Boiler House.

The outer coats of the walls are being applied with a cement gun, which
has proved very successful in operation, and will faecilitate the economical
completion of the work. After the Elecirification works are completed, the
cement gun will be utilisable on ordinary railway works.

Brildings
and Boiler-
house egquip~
ment.

Walls.
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Roofs and .
Floora.

Painting.

Bite works.

In connection with his 1912 report, Mr. Mer% estimated £6,782 for
éorrugated iron walls, but as the Power Station would be a prominent object
in the landscape, the Commissioners decided to allot an additional £20,000 to
improve its architectural features. The actual cosb.is now estimated at
£27 230, including £6,296 for the metal lathing supplied by Messrs Babcock
and Wileox. Thé cost of the cement will, however, be £1,095 above what it
would have been at pre-war rates, and consequently the figure comparable
with the eriginal allocation of £26,782 is £26,135. This does not, however;
take into account a modification of the Power Station steel work, in regard

to which an adjustment will be necessary with Messrs. Babeock and Wilcox.

Arrangements were made with Messrs. Babeock and Wilcex for Malthoid
o be substituted for the asphalt specified in the contract for the flat roof of

the Workmen's accommodation, Ash Hopper building, and Pﬁmp and Tank °

House, the former material being considered more suitable for local conditions,
and the covering of the buildings ie in hand. ; .

The contract with Messrs Babcock and Wileox provided for the concreting
of the Power Station roofs and floors to be carried out by the Contractors, buid
ad a more convenient arrangement it was agroed that the Department do the

-work—including the fixing of the reinforcing material which will still be

supplied by the Contractor at a rate mutually fized-—and it is now completed;
excapt in the No. 2 Boiler House whers progress is being made.

‘With the object of ensuring cleanliness with the least possible labor, the
fiobrs-of the Workmen's accommodation will be tiled, and the wadlla to a height
of ‘8 Tt. Bnished with glazed tiles.

Tn order that tiles of local manufacturg might be utilised, it was ariranged
that the Department take over from Messrs. Babeock and Wilcox the laying
of the floors of the Engine Room and Pump House, and a tender has been
accepted for the requisite files. The work will be put in hand when the
erection of the turbo-alternators and condensing plant is sufficiently
advanced, which is expected to be about a month hence.

. To -epable water to drain quickly from the Boiler and Engine House
Beumemert Flaors,and also to prevent a divty appesarance from oil, etc., a
specta]l make of brick' is required, and Mr. Merz recommended that Blue
Staffordshire or similar bricks be used. Arrangements were, Jhowever, made
for the 130,000 brieks of special shape and quality required to be obtained
lécafﬂ}, and the laying of the floor has been completed in the No. 1 Boiler
Houss, and is approaching completion in the Engine Houss and Pump Hotse.

The foors of the Fitting Shop and Unloading Bay, and also of the
Jolimont Car Shed will be covered with wooden paving blocks of which about
350.000 wiil be required, and they are now being delivered at the gite.

-- The following colors have been adopted for the Power Station roof and
machinery :— )

Inside roof of engine house ... Light Buff.

Walls of engine house ... ... Buff

Steel work, cranes, sfe. ... ... Grey.

Turbo-alternators and condensers ... Dark blue, with black bands.

Steam and water pipes Distinétively colored.

. The colors proposed for the Boiler Houses and plant, coal handling
equipinent and other sections, as well-as for the outside of the roof, have also

been selected.

The Commissioners undertook fo carry out all the site works, includirg
excavations, concrate foundations, drainage, foncing, etc., and all the important
sections have been completed. The first section of the foundations was
available at the due ftime, vig., May, 1914, for the contractors for the

Power Station buildings and Boiler House plant, and the remaining portions
were ready as required.

E

=



‘The eonstruetion of the circﬁl_a,ting water canals, conduits, screening pils Svi;gga’ﬂﬁls*
" and building, penstocks and the protective fencing, ste., has been completed. arrange-

ments,
The erection of the rotary screens will be commeneced by the Contractors,
Messrs. Babcock and Wileog, in due fime.

- The dredging of the area in the river arpund the mouths of the cgnals is
being procesded with by the Melbourne Harbor Trust, and will be completed
in about three weeks.

Between five and six million gallons of cireulating water per hour will
pass through the condensers, and this will be taken from the Bay on the
west side of the training wall, while the outlet water will be dlscharged on
the east side of the training wall.

A floating boom will be.provided at the inlet end of the intake canals to
preveht craft entering them.

T The road bridges in the Strand Road, over the suction canals, have been
constructed by the Department,
Wumerous bores were sunk to test the underlying sirata .and ascertain Téfl’ﬁ Olf_
Whether the conditions from a founda.tmn point of view were such as to :;a_:;:;ltng

necessitate special action. The results were satisfaciory. E"o";:; site

A plan illustrating the sections and locality of each of the bores sunk &t
the Power Station site to test the foundations has been prepared swhile a :::: i:
model to scale, showing samplés of the strata, has been constlucted and
placed in the office of the Chief Klectrical Engineer.

A scheme was approved for the provision of a fresh water supply for the Fresh water

boilers and for fire protection purposes, and arrangements were made with E‘I‘El’gﬁ;ﬂ_

and Elphin Street respectively, two separate 6-inch mains connected with the ments
- Board’s system, so as to preclude the possibility of any failure in the supply;

and the latter work has been completed. The installation of the réticulation

system inside the Power Station boundary is-approaching completion. ~

In addition to the usual equipment of pillar milleocks, hydrants, etc., .

prevision has been made for pumps to raise the pressure of the water drawn

- from the Board’s mains in the event of an outhreak of fire oecurring, and

arrangements are in frain with Messrs. Babcock and Wilcox for this high-
wressure service to be extended to certain points outside the buildings,

The question of payment by the Department for water was raised by the

Board, but as it was pointed out that the quantity consumed at the Power

. Station will be considerably less than that used by the existing Suburban
locomotives, the Board agreed to waive any claim for the present.

Suitable arrangements are being made with the Metropolitan Fire
Brigade for the suppression of any outbreak that may occur at the Power
Station, Jolimount Car Shed or at any of the Sub-stations within the Brigade’s
‘territory. This was done to pravent serious consequences arising through
the indiseriminate use of water to quell fires due to electrical causes. The
Chief Electrical Engineer is considering what precautions should be adopted
at outlying Sub-stations. ’

Ry

- The Bwitch House, Transformer House and Offices, which adjein the gyiten and
Engine House, and are of brick construction, have been completed, with the %'{?uflsszﬁer
exception of some outside plastering and minor details, together with the Offices.

cranes located therein. The work was carried out by the Departient.

‘ A properly equipped laberatory is considered by Mr. Merz to be a’ Lal;urutory.
o . necessary adjunct to the Power Station fo &msure economieal operation, and

’ this will be provided on the second floor of the Switch House. Arrangements

have been made to obtain all the testing insfruments, ete., required, either

locally or through Mr. Merz, who has been requested to have them checked

at the National Physical Laboratory, England, where necessary.
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the Melbourne and Metropolitan Board of Works to lay along North Road tlomarrange- - -
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A brick building with siding accommodation has been erscted by the
Department for the storage of the large quantities of oil that will be required
to replenish the transformers at the Power Station and the respective
Suta—stations, and also for the Iubricating oils for the machinery.

The o0il will be conveyed between the Power Station and the Sub-stations
in special tank trucks fitted with motor pumps, which are under construction
at the Newport Workshops. .

The question whether it would be more advantageous for the Depa.rtmeﬁt
or Messrs. Sieniens Bros., Dynamo Works Limited to erect the lightnih:g con-
ductors, earth plates and other protective devices at the Power Station and
Sub-stations, is engaging consideration, with a view fo adopting the best

available methods, considerable improvements in this direction havinglately -

been developed.

Tn connection with the sewering of the Power Station, it was agreed with
the Melbourne and Metropolitan Board of Works that the Department
construct a junction between the Board's sewer and the Power Station, and it
has been completed, The sewerage and drainage connections inside the
Power Station area are well in hand.

Arrangements have been made in connection with the workmen’s a.ecom-

modation for hot and cold water sexrvices to be installed.

To preclude the possibility of any shortage of fuel, storage accommodation
for 20,000 tons of slack coal will be provided, and tests have been conducted
as to the heating characteristics of stored Wonthaggi coal, to determine its
suitability, the results being considered satisfactory.

The question of erecting & wall around the coal storage areas has been
postponed indefinitely, while a special floor for the coal storage areas was
considered fo be unnecessary.

The construction of the filler pits, coal conveyer tunnels, and coal
handling appliances is approaching completion. '

-

The main entrance to the Power Station will be ‘situated in the Strand
Road, facing the river. The design has been appfoved and a commencement
made with the foundations. Copies of the drawings have been despatched to
Mr. Merz for incorporation in his final plans and elevations of the ]?owér

Station.

Tt was Mr. Merz's intention to lay oub a garden around the Power Station, .

but in view of the altered arrangements it has now been agreed that this shall
be done by the Departmental officers, In conjunction With his Superintending
Engineer (Mr. Grove), and that the scheme shall harmonise with the main

entrance arrangements.
A sixz-foot picket fence has been efected around ithe Power Station area,

which i also being surrounded by a hedge, the planting of which has been
suspended until next seasoxn, and it is intended to allow the trees fo grow o a

fair height.

The branch line from Spotswood and the Power Station sidings have

been completed.

The arrangements for the acquisition of private land have, exceptin a few
cases, been completed. The cost of the land will be £15,353, or £4,647 less

than the estimate.

A seltlement has also been reached with the Williamstown Council in
respect of questions that had arisen through the road diversions necessitated
by the establishment of the Power Station. The Commissioners agreed to

supply the Council with sufficient spalls and metal from the Power Station to

. enable it to make the roadway in the vicivity of the Railway crosging in

Douglas Parade for a total length of 1,000 feet, equal to about 1,500 cubic
yards of metal.
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*.. ‘Bteps have been taken to have the areas of Crown and Harber Trust
land respectively, wcomprised within the limits of the Power Station a,nd
sidings, formally transferred to the Commissionars.

A recommendation has been made to the Guvernment that the unalienated
Crown land in the vicinity of the Power Station, which is suitable for mant-
‘factories, be retained pending settlement of the question of providing a
supply of energy from the Power Station for manufacturing purposes. The
Power Station now under constfuction will, however, be sufficilent at the
-peripd of peak load only for the demands of the Railways and other Public
Departments.

The Laﬁas Department has been informed that the sares originally
resérved at Yarraville will not now be requited for a Power Station, and that
a further intimation will be given as to what portion of it (if any) is needed
for railway purposes. This is dependent on the use to be made of the Braach
line, which question is under consideration.

Direct siding access is being afforded to both the Engine House and the
Transformer House, and it will eonsequently be practicable 4o dispense with
turntables until the second Power Station is erected.

Tt is the practice to provide a weighbridge at large Power Stations for the
purpose of weighing stores, coal, oil, ashes, efc., and one has accordingly been
earmarked for Newport for installation when the time arrives, and its location
deecided upon.

The earthenware pipés required at the Power Station to énclose- the
Power Transmission Cables were obtained by contract, while the concrete
sbends were made on the site by the Department; a large number were
required, and the laying of them has been completed.

Provizion was included in Mr. Merz’s estimaies for an electric locomotive
to shunt trucks into and about the Power House, but after the matter had
been gone into with Mr. Merz it was decided that, in view of the prevailing
industrial conditions in England due to the \;va.r, it would be advisable to
defer the matter for about twelve months, when it will be reconsidered.

Since July, 1914, a “T eclass locomotive, altered at the Newport
Workshops to enable it to traverse the 160 feet curves, has been in use at
“the Power Station, and this will be adequate for requirements for some time
‘to come.

" A contract was let to Messrs. 0. A. Parsons & Company, England, for the
turbo-alternators and transformers, the contract price for the definite order of
four 10,000 kilowatt sets being £122,285, and for the optional portion, viz., two
additional sets, which have since been ordered, £60,141, making a total of
£182,376. Two wets of 350 kilowatt turbo-alternators for starting-up purposes

" and to simplify the cendensing plant arrangements, at a cost of £5,400, nine

afditional 1,000 K.V.A. transformers at a cost of £11,762, spare plant to the

“¥alue of £4,806, and voltage regulators costing £1,025, have also been -ordered,

which, with various miner extras and adjustments, have brought the total
commitments under this contract to £207,750.

Asg transformers of the requisite capacity were not obtainable under the
optional provisions of Messrs. Siemens Bros., Dynamo Works Lid. contract,
~-Mr, Merz ordered under the contract with Messrs. Parsons & Co. nine
additional transformers, which were required, as under :—Jolimont Car Shed,

2 ; Newport Workshops, 2; Spencer.Street, 3; and the Power Station, 2. The

post of this apparatus, viz, £11,762, is included in the above iotal, but £9,148.
ig debitable to the Jolimont Car Shed Sub-station and the subsidiary schemes.
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spare-plant,

The erection at the Power Station of the No. 1' 10,000 kilowatts turbo-

_ alternator set has been completed, with the exception of details. The Na. 2

set has also been erected, but the alternator rotor hag mot been placed in
position, it having been retained by the Contractors for the purpose of testing
the No. 3 and the No. 4 turbo-alternators. Its delivery, however, is shortly
expected. Supplws of accessories and auxiliary plant to complete these four
gets are coming forward as completed, and as shipping {acilities become
available,

Advice has been received that the No. 3 and the No. 4 turbo-alternators
have undergone the tests prescribed in the contract, and have been passed for
shlpment

After the outbreak of war Mr, Merz reported that the Contractors -

expected delay to occur in the delivery of the last four 10,000 kilowaits
turbo-alternators, but that every effort would be made to complete them ai
the earliest possible date. Later advices indicate that the Coniractors are
meeting with great difficulties in getting the electrical work executed, owing
to the demands that are being made upon their resources by the war
authorities, and this will further affact the delivery of the last two sets.

Testing tanks, protected by a switable building, will be provided to enable
the turbines o be periodically tested, so as to ensure continuous economical
operation.

In regard to the automatic voltage regulators, which have been ordered
as-an extra under this contract, it may be stated that provision fur this
spparatus was made by Mr. Merz when the contract was drafted, but that the
typé has only recently been settled. These regulators are for the purposs
of maintaining a uniform voltage with a varying load.

 When the erection of the first Turbine was about to be commenced,
arrangements were made to secure and record the exsct measurements
necessary to enable any deformation of the electrical plant that might arise
during operation to be detected.

Mr. Merz was asked to indicats the provision contemplated for
repairing the mechanical and electrical porbiéns of the larger rotary con-
verters and iransformers, so that the requisite facilities may be provided
if the existing ones are insufficient. It will probably be found practicable
to carry out any work necessary atb thé Newport Workshops.

Theé spare turbo-alternator parts to the value of £4,808, which it will be-

necessary to have on hand at the commencement of operation, have been
ordered under the optionmal provisions of the .contract, from Messrs.
Parsons and Co., and ultimately additional spares to the value of £22,549 W.Jll
be required.

" Spare parts for the Boiler House Plant, costing £866, have also been "
ordered from Messrs. Baboock and Wilcox by exercise of option, and later,

a,ddltlona.l spares to the value of £5,388 will require to be obtained.

It has ‘been arra.nged thet in the first instance the value of the spare
plant for the different sections of the scheme, together with that of-the
sniscellaneous other equipment with which they will be included on ship-
ment, shall be debited to Hlectrification capital, but that affer the exact
proportion for spares has been determined, which will be done as soon as
poseible in each case, it shall be transferred to the Stores Suspense Account,
and charged out to working expenses when the spares ave brought into use.
Arrangements "have also been made for the storage and custody of the spare
plant in conformity mth existing Departmental regula.tmns

Tnder the contract, Messrs. Babcoeck and Wilcox were required -to
provide certain shafting and tool equipment in the Fitting Shop, but it has
been agreed that in consideration of being credifed with the sum of £1,125
the Department shall ma:ke the necessary arrangements, and this is being
dona.
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POWER STATION.

The tender of Messrs. Herbert Morris, England, at £3,102 was accepted
for the supply of six overhead cranes and two pulley blocks for the
Power Station, and for overhead travelling cranes at the Prince’s Bridge.
Newmarket, Middle Brighton and Glenroy Sub-stutions. The proportion of
the cost debitable to the Power Station is £1,203. The Power Station Jifting
tackle, and the cranes for the Prince’s Bridge, Newmarket and Middle
Brighton Sub-stations hawve been received and erected, while the erane
criginally ordered for the Glenroy Sub-station will, it has recenfly bean
decided, be uiilised at the Elwood Sub-station, and one of larger capacity
substitutéd at Glenroy. Arrangements were made with. this firm to supply,
at a cost of £521, a crab for the Newport Sub-station crane (the girder and
end earriages to be manufaciured loeally), which brought the total commit~
ments under the contract to £3,623. Tenders are te be called for the local
manufacture of the balance of the Sub-station cranes.

A contract for the supply of six sets of twin suiface condensers, air and
water extraetion pumps, circulating water pumps, sump pump, and all acces-
sories, at a total cost of £85,252, was placed with Messrs. G. Weymouth
Proprietary Ltd.,, Melbourne., To minimise corrosion troubles, gun-metal
impellers were arranged for the circulating water pumps at an additional cost
of £594, and, as a further safeguard of the circulating water supply, improve-
ments to enable four machines to be run from one suction pit were effected

at an extra cost of £1,397. These additions, with minor adjustments, have

increased the total amount of this contract to £87,359.

This equipment iz being manufactured at the firm’s workshops at
Richmond, and the position of the work is as follows :—Two of the condensing
sets, as well as two of the air and water extraction pumping sets, have been
completed. In addition, the remaining four sets of condensers and air and
water extraction pumps are in course of erection, beside four of the circulating
water pump motors, etc.; the balance, consisting of two mofots, being on the
site. Summed up, the condepsing plant, which will cperate in conjunction
with the first two turbo-alternators, has been ersctiéd, while the circulating
pumps and piping necessary to enable the turbo-alternators to be operated
will also be completed in about a month.

None of the tenders originally submitted for switchgear was considsred
suitable, and after Mr. Merz's return to Ingland further tenders were invited
for switchgear for both the Power Station and the Sub-stations, that of
Messrs. Siemens Bros. Dynamo Works Lid. being accepted. The total
amount of this fender is approximately £181,635, of which it is estimated that
£150,996 is debitable to the Power Station and the Traction Sub-stations,

“£16,027 to Automatic Signalling, £11,855_ to Subsgidiary Schemes, and £2,757

to the Jolimont Car Shed. These figures are, however, suhject to revision
when further details are available,

The position is unsatisfactory in connection with the manufacture and
supply of switchgear, and from present indications this section of the scheme
will probably prove the factor that will determine the date at which elecfrical
operation can be commenced, inasmuch as hefore power can be generated at,
or trahsmitted from, the Power Station it is essential that sufficient switchgear
be in posifion to confrol the power both there and at the Sub-stations on the
Sandringham~Essendon line. The latest advice received from the Agent-
General was to the effect that the manufacture of switchgear had been
sugpended, and that there is uncertainty as to when skilled labor can be
released from war work to enable the Electrification contracts to be proceeded
with. The matter is engaging the serious. attention of the Commissioners and
Mr. Merz. !

A photographic reeord is being kept of the progress of the Power Station,
Jolimont Car Shed, Sub-stations, overhead equipment, cable laying, and in
connection with the equiprnent of the rolling stock at the Jolimont Car Shed.

Copies are snpplied to Mr. Grove, .and are also filed for futurs reference in
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cranes.

Qondensing
plant and
pumps,

Switohgear.

Photegraphs




POWER TRANSMISSION SYSTEM.

Progress The high tension underground cables for the_transmission of power are
summary. paine laid between the Power Station ahd the Prince’s Bridge, Newmarket and
Newport Sub-stations, and between the Prince’s Bridge and Middle Brighton
Qub-stations. As all the cables that will ultimatsely be necessary are not
available owing to war conditions, sufficient only are being laid at the outset
for the operation of the Sandringham-Essendon and Flemington Racecourse
lines. All.the cable required for the Prince’s Bridge-Middle Brighton section
has not yet been received, although advices indicate that the Contractors
have it in hand and expeet to make further shipments, commencing at an
parly date. The Contractors are, howsver, experiencing difficulty in obtain-"
ing supplies of essential materials owing to Governmental demands.

Undepr- ' The tender of the British Insulated and Helsby Cables Limited has been

ground and - :
overhead: accepted for the supply of the 20,000 volt transmission cables, 1,500 volt track

cables. . cables, telephone cables, telephone instrument eguipment and accessories, . -

otc., the amount with sundry adjustments being £292,895, which ineludes
provision for the following items which were not contained in the original
ostimates, viz.:—Greater extent of undergrounding cables within the more
thickly populated suburbs, £128,000; extra cost of cables through change of
site for the Power Station, £64,700; and the duplication of feeder cables to
all Sub-stations: and installation of the split' conductor protective system,
£21,000. The contract provides for the Department to make available all
labor and materials necessary for the laying of the cables.

Optiony for signalling cables provided for in the contract have been
oxercised to the extent of £13,981, and for the cable connections to the
Newport Workshops and the Jolimont Car Shed amounting to £3,780, and are
included in the above total. Thess amounts donot, however, inelude the cost
of laying the signalling cables, which is also to be done by the Contractors.

The prices have been caleulated on the contract basis of £70 per ton for
copper and £20 per ton for lead, and they are subject to adjustment on the
. basis of the market prices ruling at the time of the order. On the recom-
mendation of Mr. Merz, and with the approval of the Government, the
Contractors were instructed to reserve copper for the first section of the
equipment prior to the Order-in-Council ratifying the contract being finally
dealt with. This enabled copper to be obtained at less than the figure on
which the contract price was based. Since then copper has advanced con-
siderably beyond that figure. -

-The proportion of the conbract amount estimated to be debitable- to
Underground Power Transmission ig £259,462, 1o Overhead Equipment £15,672,
to Autoina.tic Signalling £13,981, to Subsidiary Schemes £1,992, and to the
Jolimont Car Shed £1,788. The sum of, approximately, ,£27,032 included in
the Overhead Track Equipment cohtract is also properly chargeable to the
High Tension Overhsad Transmission System.

J The 20,000 volt transmission betwsaen the Power Station and the Sub-
stations i3 by means of underground cables through the more ropulous
suburbs having a heavy train service, and thence by overhead conductors
to the outlying Sub-stations. In crder to ensure greater safety to the public
and security against interruptions to traffie, as well as o reduce the annual
maintenance charges, it was decided, with the approval of the Government,
to extend the underground zone to the following places, viz.,, Newport,
Westgarth, West Foolscray, Essendon, East Camberwell, Middle Brighton,

* and Caulfield, at a cost estin}ated at £128,000 in excess of the provision
in Mr Merz's Report. The original scheme provided for undergrounding
only from the Power Station to Prince’s Bridge, Richmond, and North

Fitzroy.
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To still further increase the security of the supply of power to the trains,
all feeder cables between the Power Station and the Sub-stations will be in
duplicate, while fo provide for the cutting out of faulty feeders which inei-
dentally adds to the safety of tho system to the public and the staff in the
event of an overhead conductor breaking, the split conductor protective
system for high tension transmission has been adopted: The additional cost
of these improvements was estimated at £21,000.

With the view of securing a direct route from the Power Station at
Newport to Flinders Street, Mr. Merz suggested thab some of the cables be
carried under the river, but this was not favored by the Cominissioners.

It was originally contemplated to lay the cables a.loné; both sides of the
Williamsfown line, but on account of the obstructions met with and the ares
. available being limited, this course was found to be impracticable.

Routes have accordingly been selected along public roads for the high
tension cables between the Power Station and the Primce’s Bridge, New-
market, Newport, and Newport Workshops Sub-stations. Agreement has
been reached with the Lands Department, the Melbourne Harbor Trust
Commissioners and the other bodies concerned, including the municipalities,
both in regard to the routes and the arrangements proposed for carrying the

, cables across the Stony Creek, the Hopetoun Bridge over the Maribyrnong
Rlver and the proposed new bridge over the same river at the north-wesé
boundary of the Flemington Racecourse, Copies of the route plans and cross
sectiohs have been supplied to all the public bodies interested, including the
Harbor Trust, the Postal Department and the Melbourne and Metropolitan
Board of Works, and, where necessary, their engineers are consulted by the
Department’s Chielf Blectrical Engineer before operations are commenced,

%

Routes for the cables between Prﬁnéé’é Bridge and the Middle Brigﬁfcn ’

and Caulfield Sub-stations,.and between Newmarket and Prince’s Bridge,
looping in at the Spencer Street Eleciric Light Station, and for the 1,500 volt
line from Newmarket junctioning with the North Fitzroy overhead line near
Flemington Bridge, have also heen selected, and the public bodies con-
cerned informed of the proposals. This involves traversing the park land
between Melbourne and Riclimond with the cables, which,however, will be
laid underground and will not interfere with the utility of the park.

In order to equalise the distribution of power, and thus combine efficiency
and economy, it has been agreed that cross eountry 1,000 volt transmission
cables be provided betweeu the Caulfield and the Darling lines, and between the
[lemington Racecourse line terminal and Footseray, and the routes for these
cables are being dealt with in connection with the general power transmission

- scheme.

It has been necessary to provide speeial structures to take the cables
over the Moonee Ponds Creek, the Tidal Channels and the Stony Creek,
and at the latier place also to construct a causeway approach. A cableway
is also being constructed through the Swanston Street Bridge for the cables

/' leading into the Prince’s Bridge Sub-station.

In order to avoid, as far as possible, additional expenditure in connection
with the Transmission System during the years immedidtely following its
comp]etlon consideration is being given, in all caseg, fo railway duplication
" possibilities when selecting rcutes for the cables.

The high tension conductors between the N ewpo1t Power Station and the
Albion Sub-station will be taken overhead along the Braybrook loop line.
Th1s will -enable a saving of £6,000 vo be effected as compared with the
orlgmal proposal of underground cables. It was suggested by Mr. Grove that
the structures for supporting the conductors conld form part of the overhead
equipment should the line be electrified at a later stage, and arrangements
are being made accordingly.

The overhead high tension conductors in the outer area will be carried on
each side of the tracks on the siructures to be erecied for the support of the
contact wires from which the trains will be supphed with power.

Cabls routes

Structures
for overhead
cables.
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The minimum quantity of High Tension Cable required fo enablé the
Sandringham-Bssendon and the Flemington Racecourse lines to be electrically
operated is 35 miles of 0’15 sq. in. seciion and 17 miles of 01 8q. in. section.
The quantity of 0'15 cable actually shipped is nearly 41 miles, which is more
than sufficient of this class of cable; but only six miles of 0’1 cable have
been shipped. Advices indicate that the manufacture of the latter cable is
proceeding as fast as circumstances admit, and that an additional eight miles
is awaiting shipment.

In addition cable has been delivered for the comnnections to the Newport
Traction angd the Newport Workshops Sub-stations.

The laying of High Tension Cable was commenced at Newmarket on

15th February, 1915, and at the present time work is proceeding on the routes .

hetween the NeWport Power Station and the Prince’s Bridge, Newmarket
and Newport Sub-stations, and on the direct route between the Prince’s Bridge
and Newmarket Sub-stations, and also between the Prince’s Bridge and
Middle Brighton Sub-stations.

Owing to the slow rate at which cable is being received from fhe manu-
facturers, it has been possible to lay at the outset along the Power Station

—Prince’s Bridge Sub-station route only a sufficient number of cables to.

operate the Sandringham-Essendon and the Flemington Racecourse lines,
but the full number (8} has been laid across the Stony Creek, Footscray,
and along the Yarra bank, opposite the 8t. Kilds platiorm, and through
the cableway underneath and the Swanston-street bridge, as it is

undesirable to disturb the new embankments that have been made. On

the ‘sections befween the Power Station and the Hopetoun Bridge, where

rock was met with in the excavations, and blasting necessitated, the full .

width of the trench was taken ouf, ahd the part for which cables are not at
present available filled in again with loose material for the present.

Arrangements have been made with the Melbourne City Council to
undertake the reinstatement of the cable trenches within the Counecil's

boundsries for a payment of 1s. per square yard for macadamised roads, and -

the actual cost of labor and material used for reconstruction purposes plus
10 per cent. for blocked or paved roads. This is regarded by both the
Department and the Council as the inost satisfactory procedure.

The arrangement made by Mr. Merz with the British Insulated and
Helsby Cables Limited, for the supervision of their contracts, was for the
Company to provide one Chief Supervising Engineer for both the cable
and the overbead equipment contracts, with a Chief Assmta.nt for the cable
contract and another Chief Assistant for the overhead equlpment contract.
Mr. W. P. Ward, who is now established in Melbourne, is the Contractors’
Chief Supervising Engineer.

. As the maintenance of the Power MTransmission System will be under the
Electrical Engineering Branch, the general Departmental arrangements in
connection with the carrying out of the cable contract have been placed
under the supervision of the Chief Electrical Engineer.

Tt was originally contemplated to use concrete slabs to protect the under-
ground cables, but, as the tests of a number of samples proved to be
unsatisfactory, redgum planks, 9 inches in width, have been adopted through-

out, and about 150 miles will ultimately be required.

Power for operating the tool equipment at the Newport Workshops and
the Newport RSignal Shops will be required as scon as production is com-
menced at the Power Station, and the guesfion of the arrangsments necessary
is being kept in view, especially as regards the supply of cable and the
installation in the Newport Traction Sub-station of the switchgear apparatus.

The British Insulated and Helsby Cables Lid. have been imsiructed to
put in kand additional cables and accessories ordered under the optional
provisiens of their contract, which are required in connection with the New-
port Workshops and the Jolimont Car Shed Sub-stations.
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A building in which to store securely the cable materials coming to hand
has been erected by the Department at Arden Street, North Melbourne, and

rented to the Confractors, the British Insulated and Helshy Cables Litd. This -

building has been placed adjacent to the store already provided for these
Contractors in accordance with the requirements of their Overhead Equipment
confract.

Four wagons ‘have been provided at a cost of £650 for transporting the

. drums of cable along the public roads, and to enable the ecable to be

conveniently laid in the trenches.

Mr. Merz has arranged for the provision in the Sub-stations of apparatus
to measure the output of current to-the frains, so as {o enable an accurate
record to be maintained of the quantity consumed.

An mdependent telephone system has been provided for by Mr. Merz,
whereby the Officer-in-charge of the Control Room a.‘r. the Powet Sta,tlon will
be directly counected to the Sub-stations for the purpose of regula.tmg %he

distribution of power,,
. ,-) n"'k’-‘
On the outlying sections where the high tension conductors w1;],l be
carried overhead the power control telephone cables will be laid in, the

automatic signalling froughipng alongside the tracks. These sections are

Footseray—-Albion Sub-station, Caunlfield-Seaford-Springvale, Camberwellr .

Mitcham, Merri-Macleod, Merri-Reservoir, and Hssendon—Glenroy.

In addition to the arrangements made by Mr. Merz, a séheme of tele-
phone communication between the Sub-stations, railway stations, exchanges,
and the various switching points along the lines for the regulation of the

 power supply, is being considered, and will be ecarried into effect by the

Telegraph Superintendent in conjunction with the Chief Electrical Engineer.

The high and low tension cable required to admit of the undergrounding
of certain of the overhead conductors. connected with the Spencer Street
Eleatric Light Station has been obtained, and the work is about fo be putin
hand. This alteration is necessitated by the Blectrification of fhe Suburban
lines, and the work requires to-be co-ordinated with other sectioms of the

acheme.

The Power Station now ‘under conetruction will, it is considered, be
sufficient at the period of peak load only for the demands of the- Rallways
and other Public Departments.

The Hawthorn Tramway Trust enquired whether the Depa.rtl;;lent qoll_l‘ld

. provide power by September, 1815, to operate the Burwood Tramway, and was

informed that no arrangements for the supply of power to tramway. or other

. additional bodies could be made at present.

The Melbourne Harbor Trust also- requested that power be made avail-
able for the proposed electric tramway between Spencer Street and Dudley

; Street, via the wharves. As current for hghtmg and power is already i)elng'

supplied, and the Trust is regarded as practically a Government body, the
request was acceded to.

A scheme has been adopted for the supply of power to the proposed
Sandringham-Black Rock Eleciric Street RaﬂWay, and tenders invited for tha
converting apparatus. It is not likely, however, that the requisite arranﬁe-
ments to enable energy to bé supplied for the purpose from the Newport
Power Station can be completed until later in 1916.

To facilitate the elecirical equipment of the rolling stock, it was arranged
to supply the Contractors—the General Electric Company—with elecirical
energy to operate their tools, from the Spencer Street Eleéciric Light ‘Station,
until power is available from Newport. The company is being debited with
the actual cost to the Department of installing the temporary plant, including
a charge for depreciation, and the energy iz being metered and paid for,
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SUB-STATIONS.

The ‘Sub-stations at Prince’s Bridge, Newmarket, and Middle Brighton,

which are required for the operation of the Sandringham-Essendon and
Tlomington Racecourse Lines, have been completed so far as the buildings,
are oconcerned, but very little progress has been made with the installation of
the 66nverting and othér electrical machinery which is to be provided and
sidcted by Msssrs, Siemerns Brothers, while - the sdme diffisulty ss i1l the case
of this Power Station also exists in réspedt of the provision of switchigear for
thé Sub-stations. :

The Sub-station buildings at Glenroy and Newport have also been
erected, and satisfactory progress made with those at Albion and North

'_itzroy.. The two last named Sub-stations are yequired for t}_le operation of
the Cebuig-Tawlknerand St Albans bnes. & Pocotopir, oo

"The construction of additional Sub-station buildings has been postponed
until the position in regard to the supply of the electrical plant by Massrs.
Siemens Brothers becoines more definite; but there will be rio difficulty in
co-ordinating these buildings with the requirements of the othér sdetions of
the schema.

A coniract was let to Messrs. Siemens Brothers’ Dynamo Works Limited
for Sub-station equipment capable of converting 60,000 kilowatts of power, the
price for the definite order being £171,624, while an option was held for the
supply of 15,000 kilowatts additional plant, of which 18,500 kilowatts have
been ordered at an extra cost of £37,191. This apparatus will afford ample
Sub-station squipmént for the traffic estinated fof 19 1%.

o supply additional power for automatic signalling the 5-ki1q€vaﬁt sots
originally specified for lighting and switchgear operation have been replaced by

thirieen 50-kilowatt sets to be installed at an extra cost, excluding switchgear,

of £25,088 in the gix central Sub-stations, viz :—Prince’s Bridge, Newmarket,
Middle Brighton, Newport, North Fitzroy and Caulfield. Similar provision
for the remaining Sub-stations will be made when the time arrives.

In addition, four sets of oil-driven generators were ordered as an extra
at & cost, including spare parts, of £5.096. These sets will be used to provide
power for opérating the Autematic Signalling Equipment until power is avail-
able From the Newport Power Station; and it is expected that they will shortly
be put into commission. The option for the supply of additional auxiliary

plant for the Sub-stations was also exercised to the extent of £9,636.

The above and sundry minor extras have increased the total commit-
ments undér this sontract to £240,140, of which approximately £29.950 is
Jobitable tb Automatic Signalling, and £1,046 to Subsidiary Schermes. .

The %otal eapatity of the distribwkion system will be 73,500 kilowatts

k4
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The following is alist of the Sub-stations, with particulars of the dates by:
which it was originally considered that the buildings would be required for
the erection of the élecirical equipment, the sites selected, and the stage
reached in regard to each :—

Sub~stz.a‘tion.'

Original date
building required
for equipment.

Location.

Stage of the Work.

10.

11.
12
13,
14.

“15.

. Prince’s Bridge

. Middle Brighton

. Newmarket
. Glenroy

. Newport
. North Fitzroy ...

. Albion

. Mentone

. Caulfield

Seaford

Bpringvale
East Camberwell
Reservoir '

Macleod :

Mitcham

.| 1st September,

...] 15th Februa.ry,

. 15th February,

15th September,
1915.

25th April,
1915.

25th April,
1915.

1915,

15th October,
_ 1915,

15th J a,nuary',-
19186.

1916.
1916.

15th March,
1516,

15th March,
1916.

15th May,
1916.

15th Ma.y,
1916

15th J une,
1916,

15th June,
1918.

15th J uly,
1918,

On east side of |)

Scofch College

- cricket ground

to afford room
for extension of
car shed.
On land put-
chasad at cost
of £800.

On railway land

“adjacent to

cattle yards.

On land = pur-
chased at cosi
of £300.

On railway land.
On railway land.

On railway land
aboui one mile
on Up side of
Albion Station.
On land pur-
chased at cost
of £300.

On portion of
public reserve
which is Dbeing
resumed for the
purpose.

On Crown land,
which is being
transferred to
the Department.
On railway land.

On railway land.

On railway land.

On land pur-
chased at cost
of £100.
On land pur-
chased at cost
of £325.

Erected by the
" Department and

r ready for the elec-

trical equlpment

In course of erection

" by contract.

In course of erection
by contract.

invited,

1 FTenders
but acceptance de-
ferred pending

settlement of diffi-
cultyY that has
arisen in eonnec:
tion with  the
supply of the Sub-
‘station  electrical
equipment.

It is infended fo
invite tenders for
the ersction of as
many of these Sub-
gtation buildings
a8 = .practicable
after it is definitely

r known when- the
electrical appara--

ctus will be avail-
able. The plans
and. specifications
for several of the

Sub-stations have

.‘ been completed.

Owing, however, to the adverse influence of the war, which has upset’ the
corntract arrangements with Messrs Siemens Bros.' Dynamo Works Limited,
for the supply of plant, the Sub-station buildings are not now required as
indicated above, and the.dates will depend upon the future progress of the
m@nufacture of the apparatus.

k3

In addition to the above Sub-stations another is beihg erected by the
Department in substitution for the existing power plant at Elwood o supply
ourrent for operating the S8i. Kilda-Brighton Stree‘s Railway when the New-
port Power Station is completed, This railway may at a future date be taken
over by the Greater Melbourne authorities, and the building is therefére being

Sub-station
buildings
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Sub-station
cranes,

eracted separately from the existing car sheds, offices, etc., so that whén the
transfer takes place the Sub-station may remain under the control of the
Clommisgiohers, because on account of it being conriected with the main power
supply for the railways it is inadvisable to hand it over ic another body.
Current can be supplied for the Street Railway at a rate that will be satisfac-
tory both to the Dépa,rtment and the Tramway authorities. :

Two smaller Sub-stations will also be required, one at the Newport
Workshops and ‘one at the Jolimont Car Répair Shed, to distribute power for
the operation of the machine tool equipment, and for lighting and other
purposes, and possibly sanother will be necessary at a later date for the New-
port Signal Shops, should it be decided to equip it with an electric drive. The
Sub-sfation buidings at the Newport Workshops and the Jolimont Car Repair
Shed are approaching completion. It will also be necessary to erect a Switch-
house at the Footscray Station, to regulate the supply of powsr over the

grbis-country high-tension cable connections with the Flemington Racecourse '

fine.

Mr. Merz's original scheme provided for twelve Sub-stations. This number
was inoreased to fifteen, in order to afford a more favourable distribution of
the Sub-station plant, which is capable of meéting the normal expaiision of
traffic for many years to comse, as will be seen from the ipformation on page
7, respecting the maximum train services provided for. The additional

Sub-stations are Newmarket, to provide for the drop in the voltage during the .

heavy race services, and Reservoir and Seaford, to meet the requiremsents of
the rapidly expanding traffic on the Preston and Frankston lines,

The Sub-stations, which it was at first contemplated to esteblish at North
Carlton and Chelsea, are to be located instead at North Fitzroy and Mentone
respectively.

The Sub-stations are substantial brick buildings, provided with direct
siding atcess and fittéd with overhead travelling cranes, and, wherever
* practicable, are being erecied under contract. It was not possible to arrange
contraéte for the erection of the Sub-station buildings at Prince’s Bridge,

Newmarket. Middle Brighton, Glenroy and Newport, as sufficient details were.

hot available to enable a complete specification o be prepared, while the
complicated and unusual nature of the internal brickwork rendered it essential

for the Department to construct them, in order o preveni delay in their
eléctrical equipment, as the war and the difficulty which has since arisen in

obtainifiy apparatus could not, of course, be then foreseer. Drawings and
building notes heve besn received from Mr. Merz, supplying the information
necessary for the preparation of plans and specifications for all the remaining
Sub-station buildings. ’

The Signalling Bays at the Sub-stations, which have been either con-
structed or afe under construction, have been completed for the accommo-
dation of the signalling motor generators and acedssoriss. The Bays at thie
Fothdining Sub-statiens will be of the same design if it be decided to instal
siffiilay slactrical apparatus. Vide paragraph 5, page 28.

As the overhead travelling cranes for Prince’s Bridge, Middle Brighton,
Newmarket and Glenroy were urgently needed, arrangements were made
through Mr. Merz for their supply, but tenders are about to be invited locally
for the crabs of the remaining cranes required, with the exception of the crab
for the Newport Sub-station crane, which is being obtained under the contract
entered into with Messrs. Florbert Morris and Co. The girders for the cranes
have been alrehdy obtained. The cranes have been erected at the Prince’s
Bridge, Newmarket and Middle Brighton Sub-stations, the tender of Messrs.
Herbert Motris & Co., at £3,101, having been azceepied for them and for a
manually-operated erane for the Glenroy Sub-station as well as for the Power
Statibn overhead travelling cranes. In addition, the crab for the Newport
Svub-station crane is being supplied by this firm at a-cost of £521, making the
total comimitments £3,623. ’
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To prevent additional expense in the future, it has been arrenged with
Mr. Merz that the oranes o be installed in the remaining Sub-stations shall

be all of 20-tons capacity, so as to be capable of handling the larger sized -

machines that may ultimately be installed, and to preserve uniformity of
type, while for the same reason the 10-ton crane ordered for Glenroy will be
transferred to ‘the Elwood Sub-station.

To enable appropriate records to be instituted to emsure economical
operation, meters to meastire the current otitput to the trains will be installed
at each Sub-gtation, and Mr. Merz has ‘made the necessary arrangements afb
an exfra cost of £375.

The Sub-station equipment Contractors are providing a portable vacuum
apparatus for the extraction of moisture from the oil which is to be used in
the transformers, and the question as to whether it would be advantageous
for the Department to take over this plant at the close of the contracts is
being kept in view.

The suggestion was made that it would be advantageous for the Depart-
ment, instead of the Contractors for the Sub-station electrical equipments, to
install the air compressor piping in the respective Sub-stations, and that a
considerable saving in cost would thereby be practicable, The question, how-
ever,is depéndent upon the arrangements that have been mads in England
by Mx. Merz, from whom further information is awaibed.

Some slight alterations to the brickwork of the Sub-stations will be
neocessitated when the final lay-out of the air compressor piping is settled
and a separate record of the cost of the work will be kept to- enable debit to
be raised against the Contractors in due course should that be necessary.

The distribution of the Sub-station plant arranged by Mr. Merz is based
“ipon the estimated traffic in 1917 of 150,000,000 passenger journevs, and the
schedule of train services possible under such arrangement has been deter-
mined and is shown on page 7.

The equipment will be as under;

(a) 3,000 kilowatt units—Prince’s Bridge (6), Newmarket (3), North
Fitzroy (3), Bast Cambsrwell (3), Caulfield (3).

(b} 1,500 kilowatt units—Newport (3) Middle Brighton (4) and
Meéntone (3).

{e) 750 kilowatt units —Glenroy (2), Albion (3), Macleod (2), Mitcham
(2), Spring Vale (2), Reservoir (2), and Seaford (3).

The buildings and machine foundations for I;Tewport- and for the 750
kilowatt unit Sub-stations have been designed 80 that lazger-sized units may,
without heavy additional expense for reconstruction, be installeéd later if

. necessitated by expansion of the traffic.

" Mr. Merz reported that no financial benefit would result from fhe usge of

"storage batteries in outlying Sub-stations to supply power for frain operation

ingtead of, or in conjunction with, rotary converter plant, and that as the

"traffic developed the advanfage of the rotary converter Sub-station would

increase. The use of rotary converter Sulz—stafiohs as provided for will kesp

- the Sub.station equipment standard throughout the entire system.

Storage batteries will, however, be installed in all Sub-stations to
maintain the lighting, and the operation of the a.utoma.tlc signals in the
event of a stoppage of the Sub-station plant.

It was found necessary to take in an additional strip of the Flinders
Park, between the Yarra Bank Road and the Prince’s Bridge Sub-station,
in order to afford a way for the high tension cables from the Newport Power
Station.

Current
meaguring
apparatis,

Oil drying
plant.

Air com-
pressor
piving,
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Purposes.
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r o T ., As noted in connection with the Car Shed arrangements, the sum of £200
: o . was paid to the Trustees to cover the cost of altering approaches, footpaths,

) . etc., necessitated through the transfer of park land to the Department for

e © Rlectrification purposes.” .

. Rosdway. A 15 ft. space for cable mazshalling and roadway purposes will be required
at the respective Sub-stations between the building and the railway, and
investigation showed that this is available at all the Sub-station sites selected.

R

Mf!lintﬂ'ﬁ- .' Mr. Grove has been asked fo indicate the provision contemplated for
argsand . <UL : : . .
‘ repair of repairing the mechanical and slectrical portions of the large Sub-station
F~ g;?:ig’;fjét_ " rotdry converters and transformers, and the matter is under consideration.

The Sub-stations located in the more thickly populated neighbourhoods
ot . _will be enclosed with a picket fence six feot high, similar to that which is
[ _ ' being erected around the Power Station, but in isolated localities the fencing
' arrangements will be decided upon according to circumstances.

Hencing.

e R

. Flooring. . -.'Parts of the floors of the Sub-stations will be tiled and the remainder
o finished with cement, and in the unloading bay the floor will be laid flush
3 : . with the rail level and check rails provided along sach rail of the track.

TR T

Telephones.. . An sutomatic telephone exchange, connecting the Power \Sta,tion, Sub-

_ ' -+ . gtations, and certain other points along the track will be provided at the -

. Prince’s Bridge Sub-station. The detail arrangements are now under con-
sideration. .

S T

T

Fire The Sub-station buildings have been specially designed so as to be fire- j%;
protection. proof, and the only protection necessary will be portable chemical extin- :
guishers and receptacles filled with dry sand, which will be provided in due 7
course. The provision of direct telephone communication with the Fire i
Brigade, to enable assistance to be immediately summoned in case of an out-
break of fire, is under consideration, in conjunction with the general
[ . telsphone arrangements for the electrical gystem, and also the action i
necessary to prevent serious conseguences through the indiseriminate use of '
water for extinguishing purposes in the event of an electrical fire ocourring.

Conerete The large number of conorete pipe bends required for the oable conduits
pipe hends. of the Sub-stations are being manufactured at the Power Stetion site, and the

cost is being allocated- under the proper heading. The’ stoneware pipes
E necesgary are being obtained by contract in the ordinary way.

E"‘féi%’fgf:_ Consideration has been given to the question as to whether it will be
tion staff. necessary in any instance to erect house accommodation for the Subéa% o,
: 1

staff, particularly at places such as Albion, Macleod, Springvale an
and the matter will remain in abeyance pending experience of operating

T

conditions. i
E %egragin_g If the proposal to regrade the Essendon-Broadmeadows section of the
3 Bizaa?i_on_ North-HEastern line be adopted, it will niacessitate tie postponement of the -
;‘;Z*;ﬁf;w? equipment for electrical operation of the Essendon—Broadmeadows section, .
r . and if the regrading be not sufficiently advanced by the time the Confractors s
8 ’ have completed the other lines, it may be advisable for the Department fo
erect the overhead equipment.
- Sufficient power for operating the train service betwesn Melbourne and
L Essendon will be available from the Newmarket Sub-station, but in any case r
temporary provision could be made for a feeder line from the Glenroy Sub- |
station, which is now ready for the elactrical equipment.
- Bwitchgear. None of the tenders originally submitied for switchgear was considered

guitable, and after Mr. Merz returned fo England further tenders were invited
- for switchgear for both the Power Station and ithe Sub-stations, that of
L , Messrs. Siemens Brothers’ Dynamo Works Limite'd'being accepted. The total
amount of the commitments is approximately £181,635, of which £150,%96 is
debitable . to Sub-stations and the FPower Station, £16,027 to Auiomatic
Signalling, £11,855 to Subsidiary Schemes, and £2,757 to the Jolimont Car
L Shed. These apportionments are, however, subject to revision when further
details become available.

»-r-r-.n“--uv_-,—n-_-,-‘-.,,.“,_m Ty

|



P

SUB-STATIONS.

33

Certain alterations were found to be necessary to the switchgear. brick.
work of the Prince’s Bridge, Newmarket and Middle Brighton Sub-stations,
the cost of which is debitable to Messrs. Siemens Brothers’ Dynamo Works
Limited, the Contractors for the apparatus, and will be charged accordingly.

Particulars have been received of the tiling of the 20,000 wvolt switch

panels in the Sub-stations, and arrangements made for the requisite tiles to be
procured locally.

The allocation of the feeder panels in the . various Sub-stations in

connection with the automatic signalling arrangements has been agreed upon:
with Mr. Grove. C

"It will be necessary to provide trained staff at the Bub-stations ’so.super.-

vise the machinery, and the matter is under investigation by the Chief
\ Electrical Fngineer.

Transformer Stations belonging to private Electric Supply Qompanies are
situated on'ra.ilway land af various points within the Suburban area, and each
cage has been locked into with the view of ascertaining whether any . should
be removed consequent upon the adoption of electric traction, but so far it,
hz;s not been considered necessary to take any action.

Switchgear
brickwork,
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TRACK EQUIPMENT.

v

The construction of the overhead equipment by means of which power :

will be supplied to the trains is proceeding along the Flemington Racecourse
and the Sandringham—Esseéndon lines. .The Department has erected the sfesl
latticed masts and bridging. The Contractors are fixing in position the
catenary and contact wires. A large quantity of insulators, switches and
other fittings is yet required to complete the lines. ' :

The erection of the masts will shortly be taken in hand by the Depart-
ment at the Hssendon end of the Sandringham-Essendon line. Contracts

have eithér been or are about to be arranged for the manufacture of all the .

standard struetures required for the sysiem, as well as for' the incidental
materials, and when supplies of sieel are received from the Contractors,
tenders will be invited for the remaining structures of special design. :

Sufficient overhead contact wire is now available for about 50 miles ot
single frack,. together with considerable quantities of accessories, but

additional supplies of essential materials are necessary before this length of.

line can he completely equippéd afier the masts and bridges have been erected.
Although the manufacture of the contact wire is only proceeding at a slow
rate, no difficulty is apprehended in obtaining sufficient supplies to co-ordinate

with other sections, but as in the case of previously mentioned contracts,

war conditions, and the shortage of skilled labor, is a retardiﬁg factor.

In addition, the re-construction of the Flinders Street Viaduct and its
equipinent with the electrical overhead gear, will be completed so as to fit in
with Hlectrification requirements.

The tender of the British Insulated and Helsby Cables Limited was
accepted for the overhead equipment of the permanent way, including the
provision of the 1,500 volt contact wire and catenary suspension. The expense
of erecting the wiring and also of the masts and bridging is being borne by the
Department. The estimated amount of the tender was £278,286. As it was

on a schedule of rates basis it is not practicable at present to make a

close approximation of the total commitments under this contract.

The proportion of the contract actually debitable to this seciion -is,
however, approximately £251,254, as £27,032 included in this coniract for
power transmission equipment requires 6 be deducted. On the other hand
£15,692 for conductors and accessories provided for under the Cable contract
should be added.

It is provided in the contract that the Department shall reimburse the
Contractors the actual expenditure incurred by them in connection with the
carrying out of the work for the salaries of draughtsmen, wages of surveying
staff, skilled and wunskilled labor, office accommodation, storage, ete., and
the necessary procedure has been arranged.

To enable a supply of stesl to be available for the construction of the
masts and bridging which carry the overhead transmission cables and contast
wires, and thus facilitate the provision of sfructures by the Department, it
wag arranged, in July, 1914, after consultation with Mr. Grove, to invite
tenders for quantities of channels and eangle: iron, and 1,053 fons were
obtained, and this material is being utilised for masts and bridging under
sonstruction at the Newport Signal Shops, and portion was also supplied to
private coniractors in instances where the conditions of tender stipulated
that the stesl should be purchased frem the Department at a pricé specified.
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" In the case 6f tenders subsequently sccepted, the time quoted for delivery
where the Department supplied the material was about one-half that réquired

if the Contractors made their own arrangements to obtain supplies of steel.

channels. Further contracts were accordingly enfered into by the Deparfment
for an additional 3,200 fons of channels, as well as 500 tons of angles, in order
to expedite the overhead equipment of the permanent way.

Drawings have been received from Mr. Grove for the track structures
required for the first group of lines to be converted, and additional drawings,
as well as those showing the arrangement of the structures at special places,
will be supplied from time to time: In designing the structurgs, the advisa-
b;llty has been kept in mind of ufilising as far as practlcable material readily:
obfainable within the State,

Tenders have either begn, or shortly will be, invited locally for the manu-
facture of all the stapdard structures required, as well as for a guantity of the
numerous special structures (masts and bridging), and the following have

-been accepted, viz.:—

. Brackets
. Oantilever| Pull-off
—_— Magts. | Bridges. . . an
L Pridees Arms. Arms. A‘f‘qé.égments_
Messrs. Oha.llingsworth Lid. ...| 217 16 | — — —
Messrs. Gray Bros.. ...| 1254 — — — . —
Messrs, Forman and (;o o 26 — — — —
Méssrs. Johns and Waygood 51 24 — — —
The Engineer of Signals “ 629 517 164 301 ]
The Metropolitan Ironwork Shop — — — 2262
Messrs. Cowleys’ Eureka. Iron-~ s
works Litd. .| 183 39 . — — T a8
L 2300 596 164 301 . 2288

The‘ Engineer of Signals is constructing the major proportion of fhe’

specml and urgent structures so as to expedﬁ:e their a.valla.blhty for the firss
line,

Most of the coniracis contain a provisién that ehables additional
structures, up to 25 per cent. of the guantity specified, to be obtained at the
option of the Commissioners at the price tendered.

- Y N
" Provision has also been made for the manufacture of the mlscellaneous
details of the overhead equipment, such as ladders, platforms, pull off’ arms,
ato., required for the first section.

. The inspection of the structures during the process of manufadure.is
‘being cazried out by the Departmental Inspechor of Ironwork aplihg in the
matter under Mr. Grove's supervision.

Various special tools are required for the erection of the overhead equib-
ment, ahd as it is obligatory on the Department to arrange for their supp]y,
they are being manufactured gt Departmental workshops, .

Power for propelling the trains will be collected from the ovei‘hea&r
contact wire by means of a panfograph collector of the slider type mounted
" on the roof of the motor coaches. This contaet wire will he suspended fram
a catenary messenger wire carried, as previously explained, on latticed steel
magts and brideing erected along the tracks.

Sites for the track structures have all been definitely selected on t!;im
Sandringham-Essendon and Fleminginn Racecourse lines, and on the
Williamstown and Williamstown Racecourse lines, Departmental Officers
collaborating with Mr. Grove where necessary. :

r

Additional land was required along part of the Flemington Racecotrse
line, and the Victoria Racing Club agreed to grant the Department an ease-
meat over a 10-feet strip within its boundary fo a.ffmd 100 for the overhead
structures, cables, ete.
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_ The erection of the masts, bridging, and wires will require to })e done
wjizhout interfering with the traffic, and this necessitates it being carried out
principally at night, and on Sundays, during the intervals betwéen frains.

Y

The cénstruc,tion of the foundstions for the overhead equipment struc-,
tures, and the erection of the masts and bridging are being carried out by the
Department, énd have been completed between Richmond and Sandringham,
North Melbourne and Bssendon, and North Melbourne and Willlamstown,
while the Spencer Street-North Melbourne section is in hand. As the over-
head equipment of the tracks for electrical operation is one of the most
important and difficult sections of the undertaking, an engineer has been
specially appointed fo ensure efficient and economical execution of the
Departmental portion of the work.

The structures which are being erected to support the overhead contact
wire -are, wherever required, being adapted,. so as to serve also as signal
bridees, and the necessary arrangements have been made for the sections
between Richmond and Flinders Street, and Spencer Street and North
Melbourne.

The design of the track structures has been arranged so as to admit of
the width between parallel lines being increased from 6 feet to 7 feet when
track alterations are made in future.

The quiestion of making the overhead structures readily adaptable in the
event of duplication was discussed with Mr. Grove, when it was agreed as a
general principle that where necessary the two-track structures could be
strengthened to' admit of extension over four tracks, either by means of
bracket arms or by adding an additional mast and, bridge.

The Chief Engineer of Way and Works and the General Superintendent
of Transportation have been instructed 6 draw atiention to any suggested
alterations in the tracks, or other work which may affect the overhesd
equipment arrangements, to enable Mr. Grove to be apprised and supplied
with a preliminary plan, 4nd unnecessary work thus avoided.

Data for the various lines were prepared and forwarded to Mr. Grove to
enable the overhead equipment arrangements, atc., to be formulated, and the
Caulfield and Camberwall lines (regraded sections) are the only ones for
which no details heve yet been supplied.

e B T R D S
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Ley out plans and cross section drawings for the overhead equipment
have been received from Mr. Grove, for the Sandringham-Essendon,
Flemington Racscourse, Williamstown' and- Williamstown Racecourse lines,
while plane are in hand for the Port Melbourne, 8t. Kilda, and Coburg-
Fawkner lines, and for the connection to the North Fitzroy Sub-station.

[H

Sl

The overhead contact wire will be divided into sections to enable power,
if necessary, to be cut off a particular section, without interrupting the
train service along the whole line. These sections have been determined on
the Sandringham-Essendon line, while the location of the telephones for
regulating the power supply has alsc been referred for settlement.

Additional sidings for the storage of race trains have been _provided at the
Williamstown Racecourse, so as o obviate the necessity for erscting the
overhead contact wire on any part of the privately owned Altona Bay line,
on which, by arrangement, the Department has at present the right to place
trains,

The Power House line and sidings are to be equipped with 1,500 volt
overhead contact lines for the supply of power to an elsctric locomotive with
which to perform shunting operations.

The arrangements to be made for equipping the railway pier and the new
pier at Port Melbourne for electric traction have been fentatively agreed to,
and the tracks which it is proposed to electrify decided on after consultation
with the Melbourne Harbor Trust, ' ' '
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Mr. Grove has been requesied to lay out the overhead equipment on the
Clifton Hill-Heidelberg line on the basis of a double track throughout, and
also to arrange the masts on the Coburg—Fawkner line so that t%%
%&pt’eé for duplication in the future, while the masts along the

oop line, which will support the high tension conductors between
the Power Station and the Albion Sub-station, will be constructed so as fo
admit of the Elec‘rriﬁcation of the line later.

All the curves on the Suburban lines will be centre pegged and pulled_

true prior fo the ereetion of the overhead eqmpment

To facilitate erection work the concrete foundations for the masis have
so far been prepared as'soon as the cross section drawings for the respedtive
lines were received, in such a manmner as to avoid the necessity of waiting for
the masts to be fabricated, but alternative methods are now under considera-
tion.

The masts are béing constructed with a uniform taper extending from one
end to the other, and the distance from centre of track to face of mast will be
8 ft. 0 in. where practicable.

A sample length of overhead equipment, about thres-guarters of a mile
long, was erected on the North-Eastern Railway between Shildon and Newport
{England) section, and exhaustive tests were carried out fo prove the
suitability both of the overhead equipment and of the collecting gear.

Mr. Merz reported that the overhead equipment appeared very satis-
factory, and, with the exception of one or two slight modifications, was
generally approved, and after the final drawings and samples had been
approved by Mr. Merz, the Contractors proceeded with the manufacture of
the equipment.

Samples of the masts and bridging for the overhead sguipment of the

tracks have been tested to destruction for experimental purposes at North
Melbourne with very satisfactory results.

Tests were conducted with experimental track structures, erected at
Newmarket, to defermine the insulation necessary for the bases of the masts
to provent a too great lowering of the resistance between the track and the
earth, which would interfere with the Auntomatic Signalling Circuits. As a
result, it has been decided to dip the bases of the masts in a hot pafnt mikture
before their erection, and the necessary plant has been provided.

A minimum headway of 15 ft. 6 in. is being provided at all overline road
bridges throughout the Electrification area for overhead equipment purposes,
but at publiec road crossings it is obligatory that the contact wire shall be not

less than 18 ft. from the rail level; the minimum height of brldges under
steam conditions was 14 ft. 6 in.

A number of the overline footbridges, particularfy those in the vieinity of
pitblio road croesings, will therefore require to be either raised or superseded
by subways, to enable the height of the contact Wwire to be kept as uniform as
.possible, and satisfactory running and maintenance conditions obtained.
Particulars of the headway required at each footbridge are being supplied by
Mr. Grove in conjunction with the lay-out plans of the overhead equipment,
and any alterations necessary are being completed prior to the erection of the
track striictures. The desirability of minimising expehse in the matter is
being kept in view.

The footbridges on the Bandringham-Essendon line have been dealt
with, and those at Greville otreet, Prahran, and Glenhuntly Road, Elstern-
wick, replaced with subways. Plans have also been adopied for replacing
gseveral of the footbridges.on the Williamstown line by subways., The work
of providing the necessary clearance at all the structures -on this line is in
hand. ' ‘ ' .

Footbridges on outlying sections of- line above whieh high tension con.
ductors pass will be partly enclosed with suitable material to prevent injury
o pedestrians who may be carrying long articles of conducting material.

Tests,

Bridges.
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' A footbridee having a 6-feet walkway will be erected across the tracks in

the Flinders Street Station Yard to afford safe access to and from their work ’

for the staff, and will be utilised also as a track structure and switching
point for overhead lines to various mdmgs The design of the bridge has
béen settled mth Mr. Grove, and a tender for the erection of the portion
of the bridge which crosses the Sandringham-HEssendon line and the lay-by
sidings connected therawith has been accepted. Action will be taken in dug
course ag to the remaining sections.

The Flinders Street Viaduot is an important link in the overhead equip-
ment arrangements, and it is expected that the alferations necessary to

Cenable stearn trains to be run to all platforms at Flinders Street- will be

completed by 3rd September.

It is expected that this will enable the erection of the overhead

equipment for the section between Sandringham and Essendon to be ﬁnished

by 1st October, 1916.

A plan and estimate of cost are in preparation for the Junctmn alterations

. that would be necessary, should it be decided to change the route of the

Essendon trains between the North Melbourne Junction and Kensmgton, by
utilising two of the tracks through the Gravitation Yards., If this be done it
will prevent the Essendon trains from crossing the path of the Williams-
town trains. The steps slready taken for the elecirical equipment of the
tracks will conform to this arrangement.

The Engineering Officers. of the Department have been instructed to .

keep Electrification possibilities in view when demgmng new bridges or other
overline structires ¥

The structures will be numbered consecutively along each Main lihe_, the
zero point in each case to be the east side of the Swanston Street Bridge,
Flinders Street Station. The intermediate struétures on sidings, ete., will be
distinguished by appending decimals to the Main line structure number. The
numbering will be done after the erection of the structures along the respec-
tive lines has been completed.

The order in which if is proposed (subjéct to revision) to equip the

respective lines for electrical operation is shown on pages 8-9.

The following arrangements have been agreed to respecting the Panto-
graph Collector and the height of the contact wire, allowance having
been made for expansion and contraction due to changes of temperature :—

(1) A well, 9 ft. 6 in. long, to be provided in the roof of each sliding

door motor coach for the Pantograph, to enable a Pantograph
with a maximum range of 20 ft. 6. in. jo bg adopted.

(2) The height of the contact Wire/to be—

{a} In open couniry, at centre of span, minimum, 15 ft 4 in.;
maximum, 17 ft. 8 in,, and at the structures 16 £t. § in.

{b) At level crossings, minimum 18 f§.

(e} At stand-by sidings. minimiim 18 ft.

(d) At terminal sidings, minimum 18 ft.

{6} At terminal stations, minimum 16 ft.; certain special
places, 18 ft.

{f) In proximity to water cranes, 18 ff. where practicable.

)

A sub-committee has prepared data showing the-stations and sidings
whera the special arrangements indicated above will be necessary, whila steps
have been decided on to prevent the emginemen who will require to mount
the locomotive-tenders in order to handle the water cranes, from touching the
electrically charged overhead contact wire.

* A sub-committes has been appointed to define the sidings which will
require to be electriffied throughout the Suburban area, and final plans

- showing the tracks and sidings to be elac‘sr’iﬁed' on the Sandringham-Egsendon,

‘Williamstown, Coburg, St. Albahs and the South Yarra—Oaulﬁeld lines have
been supplied to Mr. Grove.

¥




All sidings not essential for the electrical equipment of the first section
have been eliminated from the plans.

To ensufe the safe operation of both the railway and tramway fraffic, Electric
specially designed overhead gear will be reguired at places where elsctiic gﬁgé;?;_
iramways cross the railway tracks on the level, and a general understanding
as to the electrical arrangements necessary has been reached with the
authorities conceined. Details of the electrical equipment at each crossing
will, however, require to be settled aceording to circumstances. The first
crossing to ba dealt W1th is that at the Epsom Road, on the Flemington Race-
course ling.

G‘r“euera,llv speaking, the cost of the spedial equipinent will be divided
equally between the-Railway Department and the Tramway authorities.

The adoption of elestric traction will enable a number of engine sidings, Removel of

tonl stages, Water tranes, ete., to be abolished, and when the time arrives the sidings, etc.
- duestion of removing them will be considered.

Thers is no ifhmediate intention to equip the new Shipping Shed Sidings New Sgilé"
at Montague with overhead cenductors; but the footbridge which ‘erosses ping shed.
thete tracks has been made high enough to admit of its being dons, 1f
netessary, in future.

The question of obtaining a suitable motor vehicle tc traverse the public  Breakdown
roads with staff and appliances to effect emergency repairs so as to minimise vebicle.
delay to the train servics, in the event of a break occurring in the overhead
contact lines, will be considered after experiénce has béen gained with the

_first electrically equipped line,

Three 3-ton locomotive steam cranes for the expeditious and economical  Appliances
erettion of the frack sfructures are under constiuetion locally, and it is f,?froig‘;f;-‘;ﬁ
expected that the first one will be put into commission during the next fow  oquipmens.
weeks, the others following at short intervals. When the Electrificatich
scheme is completed, these cranes will be required for general Departmental
purposes.

For construction and heavy overhead equipment repair Woi-k, steam
locomotives and suitably fitted “H ” and “Q” trucks will be utilised. These
vehicles are being made available by the Chief Mechaunical Engineer as
required. '

The Contractors are required to devise protection at all overline P;'oteqt]'_on.
bridges to prevent articles being thrown from the fooftways on to the %rifi;:;me
olestrical conduectors below, and .it is proposed to provide a protecting

shield extending from each bridge over the contaect wires.

At bridges on lines where the high tension transmission lines will be
T : carried overhead, the wires which now cross them will be undergrounded or
protected, while at footbridges, in addition to the shield extending over the
contact wires, a covering 8 feet high will be provided over the Wa.[kway to
prevent anything touching the transmission lines above.

Res i

et

©

The guestion iz under consideration whether at level cressings, where '
the contact wire will be at least 18 feet above the rail level, guards or lead
" limiting devices shall be provided at both sides to lessen, the rigsk of
aecident due to road vehicles containing unusually high loads.

LE

The contract with the British Insulated .and Helsby Cables Limited Drawings.
provides that the Department shall reimburse the cost of preparing and
printing drawings for the overhead egquipment, and as it is more economical
and expeditious for the priniting te be done by the Department, this course
has been adopted where possible.

LT

’

Store aud siding accommodation have been provided at Arden Street, Storage
North Melbourne, for the use of the Contractors for. the overhead equip- ﬁiﬁﬁ,ﬁf“‘"
ment of the permanent way, as required by the contract. These facilities
will be utilised for general Departmental purposes when the Electrification

scheme is completed.
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TRACK BONDING.

Generally speaking, about one half the total quantity of material
required to bond all the tracks within the Hlectrification area has been
delivered to the Department, and the work of affixing the bonds is pro-
gressing satisfacforily to co-ordinate with other sections of the scheme.

The tender of the Allgemeiné Elektricitats (esellschaft, of Berlin, at
£5,981, was accepted for the track bonds necessaty to equip the Sandringham-~
Broadmeadows, Williamstown and Flemington Racecourse lines, and pro-
vision made for the balance required for the remaining lines, to ‘be obtained
under options, the total cost being estimated at £20,000. The outbreak of war,

however, necessitated’ the cancellation of this contract, affer bonds to the’

value of £1,052 had been delivered, on which the sum of £105 4s. 1d. is still
due; but payment has been deferred indefinifely. The bonds received were
sufficient for only a few miles of line, and another contract was therefore
entered into with the British Insulated and Helsby Cables Limited, the

.approximate cost of the material required %o eguip all the linés within the
‘Rlecirification area being £22,549. = The liabilities under the coniract to date

$otal £18,684, which figure is based upon & market price for copper of £67 per
ton; but as the actual market price at the time of ordering was less than £67
per ton, adjustments provided fér in the conditions of contract will reduce
the fotal to approximately £17,565.

Arrangements were made to obtain two ducters to measure the resistance
of the joints in connection with track bonding opera.tmns at a cost of £165,
and they are in use.

Particulars were supplied by Mr.' Merz of the manmer in which he

suggested the work of bonding the tracks should be carried out so asto aiford
proper elecirical connection; and also as o the staff and tools required, and
arrangements were made for the bonds to be affixed fo the rails by the
Signal Engineer's staff working in conjunetion with the Way staff. " The
tracks on the Sahdringham-Essendon, Flemington Racecourse, Williamstown

‘and Williamstown Racecourse lines, and at South Yarra Station have either

been bonded or will shortly be completed.

- The question of welding the rails by means .of the Thermit process
instead of using track bonds was investigated, but was not recommended on
account of the high cost and other difficulties.

4
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ALTERATIONS TO WAY AND WORKS.

The alteration of overline structures and of the position of telegraph,
telephone, and signalling wires, so as to afford sufiicient clearance for the
electrical overhead equipment, is approaching completion on the Sandring-
ham-Hssendon, Flemington Racecourse, and Williamstown lines. The lines
to be fext dealt with are those to Port Melbourne and §t. Kilda,

Particulars are given on page 37 of the arrangemernts’ that are being

. made to afford the clearance necessary at overliné structures for the overhead

equipment. Briefly stated the additional headway required on the Sandring-
ham-Essendon and Williamstown lines has been determined, and the bridges
‘ont the formsr line have either been completed or are progressing towards
complation, and no delay to the erection of the electrical equipment will be
occasioned thereby. .In some instances it has been found desirable to sub-
stitute subways for footbridges in the vicinity of level crossings where the
. dombact wire must be maintained at a minimum height of 18 feet: The places
where the altérations involved were of an exfensive nature are mentioned
below. ‘ :

The question of increasing the clearance at the Swanston Btreet bridge
at Flinders Street, to meet electrical conditions, was specially corisidered on

‘ account of the difficulties, consequent upon the heavyy traffie, attending the
. work and the cost.involved, The work has been successfuly completed, and

a minimum clearance of 15 feet 6 inches is available above all the tracks
passing underneath the bridge.

The removal of the Suspension bridge, situated between Spencer Stresi
and North Melbourne, which was suggested by Mr. Grove, was considerad
inadvisable on account of the inconvenience that would be caused o about
1,500 employes at the North Melbourne Locomotive Sheds and Truck Shops,
and the bridge is therefore being retained in its present position, and raised
s0 as to afford the requisite headway for electrical purposes.

Advantage was taken of the necessity for providing additional headway
for electrical purposes at the Dymon Road bridge, North Melbourne, to
reconstruct it so as to dispense with the arches which restrict the loading
.gauge and the general view of Signals; an important consideration, as all
trains from the North Eastern, NOI"ﬁjlel'n, North Western and Western main

_trunk lines pass beneath the bridge. The whole cost of the work will not

therefore be debitable to the Electrification scheme.

A mionthly statement is supplied by the Chief Engineer of Way and
Works, showing the progress made with the provision of headway for
electrical purposes at the various bridges. This section of the undértaking is

" heing carefully waiched to ensure that no avoidable delay arises in the

equipment of the tracks.

The Pantograph Collector to be mounted on the -roofs of the motor
coaches wiil be 6 feet 8 inches wide between the tips of the horns, and in
order to allow for the super-elevation, oscillation, and the lateral movement of
the coaches, the verandahs at a number of stations in the Blectrification area

require to be cut back so that there may be no projections beyond a vertical -

line extending from the outside edge of the platform copin'gs, aund all future
verandahs will be constriucted to this standard. The cutting back of the
verandshs on the Sandringham-TEssendon, Williamstown, Coburg, and St
Albans lines has been complefed, and operations will shortly be commenced
on the Port Melbourne and St. Eilda lines.
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2 ALTERATIONS TO WAY AND WORKS.

Special attention will be given by the Way and Woarks Branch to the
track throughout the Electrification aree in order to minimise the oscillation
of the Pantograph.

A conferéncg of representatives of the Railway and Postal Departments
and Mr. Grove ag&eed that as a general. principle all lighting and power,
telegraph, telephone and other eléétric Wifes which cross the railway over-
head, within the Electrification area, should be ﬁndergrounded, but that in the
case of wires at overline bridges special consideration be given to each case.

' The varicus outside authorities concerned have accordingly been re-
guested to underground their wires which cross the railway tracks within the

Electrification area, and this work is now in progress .on the Sandringham-—

.Essendon line. The cost in most_cases will require to be borne by the
Railway.Department. - : : :

The"necessary action is also being taken in regard to all Railway,
telegraph, telephone, signalling, and other wires.

Special eléctrical arrangements will be required at crossings where -

dlectric tramways intersect the railway on the level, and a scheme has been
prepared by Mr. Grove, the general features of which have been approved by
the Tramway suthoritives concerned. The details will, however, require fo be

adjusted avcording to the circumstances of each particulaf place. Ons object -

sought to be achieved is the absolute security of both the railway and the
tramway traffie, and this will be provided for, not ‘only by means of derails.in
the fram tracks, but also by the installation of swifches and interlocking,
which will:prevent current for propulsion purposes being available in the
vicinity of the crossing for both trams and frains at the same fime. 4
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EQUIPMENT OF CAR SHEDS, PITS, ETC

The erection of all the Car Repair Shed bui]dings' is practically com-
pleted, but delay is being experienced in obtaining delivery of the requisite
machine tools and the motors for operating them, for whicbh contracis were
entered into some time ago. This section of the scheme will not, however,
delay the inauguration of electric traction, '

The Jolimont Car Repair Shed is a briek building 357 feet wide, and
varying in length from 400 feet to 600 ‘feet, with prevision for subsequent
extension to a uniform length of 1,000 feet. In it will be carried out all the
work in connection with the maintenance and periodical overhaul of the
electrical equipment and the ordihary repair of the Suburban rolling stock.
The trains, after completing a specified mileage, will be placed for exatin-
ation in the Car Shed, which iz designed to deal with a fotal equipment of
950 coaches, and as the siock in use, when all the linés are electrically
operated, will probably not exceed 800, adequate margin for expansion has

been afforded.

The Ca.r'_Shed is ‘'divided into three main sections:—

(a) The Workshop and Lifsing Bays, each 600 feet by 60 feet, will
contain four tracks for the full length (three of which will have
pits), with 24 short transverse iracks and pits for handling the
bogies when undergoing overhaul. A gallery, 25 feet wide,

will extend along the south wall where light repair work will

be done, and where dining and lavatory accommodation for the
staff will be provided.

{(b) The Imspection and Running Repair Bay, 400 fi. by 132 ft,, will
contain 9 tracks, all of which will have pits éxtending their
full length.

(¢} The Painting or Varnishing Bay, 400 feet by 104 feet, will contain
five tracks, and will be equipped with platforms level with the
coach floors to facilitate repairing work, and probably with
heating apparatus for keeping the ineide of the building at an
even iemperature for drying the warnish, paint, ete., quickly.
Alternative schemes are now under consideration.

The Building along the northern wall of the Painting Bay contains the
Upholsterers’ and Carpenters’ Shop, Paint and Varnish Store, and the Boiler
house for the heating plant.

The Workshop and Lifting Bays and the Inspection and Running Repair

'Ba.y have been finished, while the Painting Bay is approaching final conipletion.

The internal equipment of the Car Shed cannot, hiowever, be completed until
the machine tools and companion motors to drive them are available.

All doors in the dividing walls of the Car Shed are of fire-resisting material,
and can also be simultaneously operated in the event of an outbreak of fire.

A deuble roof to minimise the risk of condensation has been provided
over the Workshop and Lifting Bays and the Painting Bay, while the roof
over the Inspection Bay will be in one span.

The offices and store sifuated at the west emd of the Workshop Bay
consist of three stories.” Access to the main offices which will be located
oxt the first fioor, will be obtained from the ground floor or gallery by means
of stairs or an electric )ift. The building will contain provision for the
storage of spare parts of the electrical equipmenst.
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The electric lift is to be designed to handle loads of up to two fons;
tenders for its supply have been invited.

Contracts have been arranged for the supply of paving blocks to floor

seclions of the Car Shed, and also the Fitting Shop and Unloading Bay at the
Power Station. About 350,000 wooden blocks will be required altogether at 2
cost of £1,555, and their delivery on the site has been commenced.
An automatic telephone system will be installed throughout the shed,
connected with the main Railway system.
— * Compressed An electrically operated air compressor plant, with a capacity of 300

air planf, N . . ; .. . .
cubic feat per minute, will be installed with service pipes distributed through-

out the Shed to afford facilities for blowing ocut the electrical equipments, .
= for brake testing, driving pneumatic tools, and operating the lifting gear,
blowing the furnace, &c.

;E;lfilpment. Contracts have been entered info for the supply of machine tools to deal
- with the elecirical and mechanical equipment of the coaches. The machine
tools are to be motor driven, and arrangements have been made through
Mr. Merz for the makers to be supplied direct with the motors ordered for the
— . purpose under the general contract for the provision of workshop mofors.
) entersd into with Messrs. J. H. Holmes and Co., so that the tools and
o motors may be harmonised with one another. The arrangements for obtain-
ing and installing the tools are in the hands of the Chief Mechanical Engineer
and the Chief Electrical Engineer.

ing plant, armatures and other electrical apparatus.

Lsighfi“g» The Car Shed will be lighted by high candle power electric incandescent
[+] . . . v
o g% e - ldmps, while fixed lights will be installed in the examining pits. Portable .
- electric lamps will also be provided to admit of the ready inspection of the e
- undergear of the coaches.
— Gas will also be laid onfor soldering and blow-pipe work. '?g
_ Tanke and An impregnating plant iz to be installed to deal with the coils of the ‘\}'5
impregnat- . i
v

1

: Tanks, capable of holding a complete bogie, to enable the bogies and motor
— carcases to be plunged info hot alkali to clean off all accumulated dirt and
oil, will be erected, as well ag tanks containing a cold water spray service
for rinsing the bogies, &c. The tanks will be protected by means of lids;
the alkali after being treated will be di‘scharged into the river.

ﬁ: Fize All doors of the Car Shed are of fire resisting material.
- proteciion.

A 9-inch water main, connected with the Melbourne and Metfropolitan
Board of Works system at Spring Street, has been laid, from which pipes
- radiate throughout the Car Shed. An electrically operated pump will
increase the pressure when required. In addition, automatic sprinklers will
be installed, and a tender has receutly been accepted for their provision. - -
Millcocks and hoses have been provided in the Car Shed, and pillar millcocks
and hoses at frequent intervals on the adjacent lay-by sidings, while a system
of electric syrens with direct alarm connections to the Metropolitan Fire
Brigade, is about to be put in. The cost of the fire protection provision is
estimated at about £11,000, which, however, represents merely a fractional
percentage on the value of the electric rolling stock that will be stored at
times in and about the Car Shed, -

Turntable. A 70-feet turniable is being provided for reversing motor coaches, in
order o place the driving compartment at the end desired.

Overhead Housing accommodation for the overhead equipment repair train wiil be

. ?ggi‘i’rmgf:m arranged parallel to and north of the exterior wall of the Paint Shop, bus -

' ) nothing definite is proposed until the description of train has been decided
upon, The matter is under consideration.

o ' fgﬁrage fg’é] Sidings commanded by a Goliath crane will be laid at the eaat end of the
meg s B -
matefial_ ¢ Car Shed for the storage of wheels, axles, and other rolling stock material.




A Sub-station is being erected about 80 feet from the western end of
the Car Shed for the transformation of current from the Newport Power
Station to a voltage suitable for operating the lighting and tocl installations
in the Car Shed, and also to supply at least 100 kilowatts of power for
lighting the Flinders Street Yard and the buildings situated therein. Pro-
vision has been made by Mr. Merz for the supply, under the existing confract
with Messrs. C. A. Parsons and Co., of the two transformers required for the
Sub-station at a cost of £2,614. .

The installation of the power transmission cables between the Sub-station
and the Car Shed digtribution boards, and of the internal wiring, will bé
carried out by the Chief Electrical FKngineer. The necessary material is
being obtained under the optional provisions of the contract with the British
Tnsulated and Helsby Cables Lid.

The Lifting Bay is equipped with two 25-ton, and the Workshop Bay with
two 15-ton electrically operated cranes. .As these were required to equip
the rolling stock for electric traction, Mr. Merz was asked to invite tenders in
Londomn, that of Messrs. Chambers, Scott & Co. at £4,480 being accepfed.
Subsequently it was agreed, on the recommendation of Mr. Merz, to grant the
Contractors an additional payment of £123, which still left their price the
lowest, to cover unforseen expenses due to the war and to minimise delay in
the. provision of the cranes. This extra, with a further item of £110 for
altering the hand operatmg gear and the cage floors, brought the total
commitments to £4.713.

The erection of the cranes is being carried out by the Departmental
Engineers in conjunction with Mr. Grove, and one 25-ton crane as well as
the two 15-ton cranes are available for hand operafion, while the additional
95-ton crane is in course of erection. Temporary arrangements can be made,
if necessary, for the supply of power to operafe the cranes so as to enable
full use to be made of them for the equipment of the coaches, and o supersede
the temporary hand operated overhead craune that is now being utilised.

_ Various minor matters of detail in connection with the interior arrange-
ments of the Car Shed are under consideration by the special sub-committee,
presided over by My, Stone (Chief Electrical Engmeer) but all the important
guestions have either been dealt with, or put in train for definite action.

The erection of the Car Repair Shed has necessitated the abolition of the
footbridge over the railway tracks situated in line with the J olimont Road, as
a suitable new site where it wonld not interfere with the signalling arrange-
ments or the future duplication of the lines is not available. Portion of the
bridge has been re-erected near the Melbourne Cricket Ground, adjacent to
the site occupied by the old structure, now removed. The alteration was
necessary to afford sufficient headway for the overhead equipment and the
width required for the additional tracks that will ultimately be laid between
Richmond and Flinders Street. Having ramped approaches, it is meore
convenient for the public than the old bridge, which was fitted with steps.

Satisfactory arrangemenis were made for the acquisition of the additional
park land necessary to afford room for the Prince’s Bridge Sub-stafion
and the future extension of the Car Repair Shed, and fo have it formally
transferred to the Commissioners.

The sum of £200 was paid to the Trustees to cover the cost of altering
approaches, footpaths, etc., rendered nécessary through the surrender of park
land to the Commissioners for Electrification purposes.

In connection with the re-erection of the Jolimont Road Footbridee, the
Parks and Gardens Committes has also concurred in the excision of park
land that will ultimately be necessary for the laying down of additiomal
tracks between Jolimont and Richmond, subject to the Department paying
the cost of altering the foptpaths and the fencing, which was agreed to.

-

Osr Shed |
suh~sta.f1on_

Eleotrically

operated ! °

cranes.

Car Shed
internal

arrange-
menis.

Jolimont
Road
footbridge.

2]
ol

Acquisifion
of park land

—m

M



Jolithont"

Road déuis,

Standige
sidings and
ingpection

pita..

Insgectzon
pits at out-
stations.

Apcommo-
dation for
moiormen.

Trainihg
facilities.

Facilities for
yard staff
and car
cleaning.

Rolling
stock
repairs.

Garden
schems,

Lighting of
Flinders-st.
vard.

a

The work of divertingt and undergrounding the Joliment Read drain,
which was rendered necessary by the erdction of tlie Car Shed, te prevent
fooding after heavy raim, and which was = somewhd,t extensive work, costing
£10,204, hias been dompleted.

As the inspection and repair of the elecirical squipment must be done in
the Car Shed the provision of deep imspection pits on the ‘adjacent lay-by
sidings, as originally contemplated, has been abandoned. .

The question of excavating shallow pits on the lay-by sidings, or
alternatively, raising the rails sufficiently to admit of such work as the
replacement of brake blocks, ete., being dealt with, has been considered, with
the result that, as a greater space will be available underneath the motors
than was originally expected, the ezpenditure 1nvolved-—-£25 000~—can be
obviated.

Pending e¥periencé under electric traction conditions, pits for examining'
the elottrical equipment of the cosches will not be provided af outlying
statiors, bit the existing engine ‘pits Will be allowed to remain for a titie.

A hirigk building, to afiord suitable accommodation for the large staff of

niétormen who will bé required for the operation of the eléctri¢ trains, as:

well ag for the supervising office staff, is approaching coinpletion_ at Flinders-
strest. After consideration, it was decided, pending experience of electric
opération, that the guards should join their trains at the Flinders-street
Station platforms, as is the practice under existing conditions,

Aii ihportant factor in ensuring the success of eleetric traction will be
the Provisioh of a well trained staff of motormen, guards and shunters, to
operdte the trains; and to enable this to be done M. J. Rist, who has had
extélisive oxperience as an instructor of motormen on the London Electric
Rail'v‘days, étc,, has been engaged, and the training will be conducted in an
appropriately equiipped lecture theatre which has recently been compléted
at Flinders-street; this thealre will be equipped with the underframe of a motor
coach, plased on a raised stand, to enable the motors to be rotated, and all the
electrical equipment will be shown to the trainees exactly as it will appear
under operating conditions. In addition, samples of the electrical parts of the
rolling stock and of the brake equipment, together with illustrated diagrams,
will be provided in the lecture theabte, and all the arrangements will be in
accordance with the practice obtaining on the leading electric railways
elsewhere.

When the scheme +was formulated for the provision of accomrnodation
foi fiotorinen, the opportunity was talen to -itnprove the conditionhs under

" which the shunters, train examiiners and car cleaners work in the Flinders-

stivet yaid, while, in addition, better facilities for car cleaning, including
taised platforms, have been afforded on the lay-by sidings. Suitable accom-
niodation for the car cleaners is in course of erection. ’

The cld Reolling Stock Repair Shop at Jolimont will ,be ahbolished
when the Hime arrives for the completion of the tracks leading into the Car
Shéds, and the work carried out therein will then be temporarily transferred
to the Painting Bay in the Car Shed, pending its a.bsorptmn into the general
woiking of the Car Shed.

With a view to relieving the bare aspect of the extensive brick walls of
the Car Shed, Virginia creeper has been planted at suitable lecations., The
laying ouf of garden plots around the Car Shed and the Prince’s Bridge Sub-
station will be taken in hand later.

The gquestion of improving the lighting of the Flinders-street Yard has
been investigated, and it has been deoided that the present facilities are
sufficient in the arsas already illuminated; but that when the existing

overhead conductors are undergrounded to avoid interference with the track g

equ1pment the possibility of extending the lighiing areas should be kept in
view,
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The Contractors, viz., the Greneral Electric Company of America, who
‘have not been appreciably affected by the war, are proceeding at the Jolimont
Car Repair Shed with the equipment of the suburban coaches for electrical
‘operation, and the progress of the work is being synchromsed with other
sections of the undertaking. No difficulty will be oxperienced in having
available as required ample supplies of fully equipped rolling stock for
running eleétric trains.

A coniract was let to the General Electric Company of U.S.A. for the
squipments for 400 motor coaches and 400 trailer coaches, the initial amount
being £714,160, including £33,680 to cover the adoption of larger sized mofors
as provided for in the optional clauses of the contract, and £4,300 for the
manufacture in England of 500 motors. An option is held for an additional
100 motor coaches and 50 trailer coaches. Extras totalling £23,984 have been
incurred, £6,840 for pla.cing the dyramotor beneath the motor coach floor,
£3,940 for 1mproved appa.ra.tus to allow for wider variation in the voliage,
£3, 252 for the provision of emergency couplers between the units, £9, 479 for
imiprovements in the des;gn of the Pantogra.ph collector, and £483 for sundry
'adjustments, making the total commitments under the contract £738,154.

The equipments for 125 motor coaches {viz., 500 motors) are to be
constructed at Rugby, England, and it was agreed to pay an additional
amount of £43 each in respact of 100 of them, in order fo secure their
manufacture in England, but no extra charge is to be made in respect of the
remaining 25 sets. The bulk of the control apparatus will also be made at
Rugby. -Reconsideration of this arrangement may be necessitated owiag to
the conditions arising from the war, as the Company's Rugby factory has
heen entirely commandeered by the Munitions Department; but it is not
proposéd to transfer the manufacture of any additional motors or other
apparatus to América if it can possibly be avoided. :

The contract with the General Flectric Company covered the supply of

400 sets of driving equipments for trailer coaches, but as only 100 sets have

been definitely ordered the Department iz entitled fo a credit in respect of

‘300 sets, and this amount, which will be adjusted later, will reduce the above
.quoted total commitments under this coniract. '

By providing couplers of uniform design between the train units, another
dynamotor can be brought into operation for lighting and control purposes
in the event of a failure occurring in the leading dynametor on a'four or a
six coach rain. The train can thus be driven from ‘the leading'en'd in the
‘avent of a breakdown of either the dynamotor or the collector on the leading
motor coach, which would not be otherwise practicable. The additional cost
for the eguipment of the motor and trailer coaches will be £3,252.

Suitable receptacles will also be fitted at the ends of sach trailer coach
to confain the free end of the jumper coupling to prevent its being damaged,
and also to increase the flexibility of fhe rolliné stoek, and this will involve
"a further extra of £784, which has not yet been included in the total commit-
ments mentioned above, under the Greneral Electric Company’s contract.

Mr. Merz has advised that of the more important portions of the train
equipments 732 traction mdétors, 189 dynamotors, 181 air compressors and 1,050
goar wheels, besides a large quantity of miscellaneous apparatus have ‘iaeen
passed for shipment, of which a considerable proportion has reached
Melbourne. No pantographs have so far been passed for shipment, and only
seventeen sets of conta.ctérs, which are an esgential part of the apparatus.

Progress
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The equipment of the coaches for electrical operation is proceeding at the
Jolimont Car Repair Shed, where temporary crane and storage facilities have
haen made available for the Contractors.

* The first traction motor was tested under the personal supervision of
Mr., Merz's partner {(Mr. Mclellan) with succesaful results, it being deseribed
a3 of sturdy and symmetrical design.

The first sliding door miotor coach to be fifted with all fhe equipment,
sxcept the pantograph, has been tested at S8t Xilda by means of power

* obtained from the Elwood Power Btation, when all the circuits were operated
with satisfactory resulfs. The coach was moved in both directions by its

own motors. :

A “rial run on a steam irain was also made with a coach completely
equipped with bogies and motors, also with satisfactory results.

Mr. Merz advised:that the heating tests of the dynamotor had proved
very satisfactory, and that its capacity could be inereased by 50 per cent. for
an additional sxpenditure of £8 each. It was, however, considered that
a8 ample provision for present requirements hadl already been made, thers
‘was 110 necessity to incur this expense, which, based on the present rolling
stock programme, ‘would have amounted to £2,976.

As a mesult of tests on the North-Eastern Railway, Eagland, and algo in
America, with sample colleptors specially designed to suit Melbourne condi-
Hons, it hasbeen finally decided by Mr. Merz that the slider type.of Pantograph
is to be adopted, and their manufacture iz being proceeded with by the

~ General Electric Company, and several are expected to reach Melbourne at

#n sarly date. The Pantographs will be moumted on the roofs of the motor
soaches, and will have a maximum range of 0'ft. 6 in. They will be§ ft.8 in.
witte fretween the tips of the horns, and 4o .allow for super-elevation, oscilla-
tion, and the lateral movement of the coaches, the platform verandahs ata
number of stations within the Electrification area will require to be cut baek,
and this matter is referred o on page 4. '

The alteration in the design of the Pantegraph has necessifated the
provision of a larger air pump to operate it, which, with the reservoir, will
be placed in the guard’s compartment.

Although arrangements have been made for the insulation of the motor-
men’s Jadder, end steps and rail of the coaches, this is regarded as only a
supplementary precaution against employes receiving electric shocks, and
instructions will be issued that while the Pantograph is in contact with the
overhead confact wire no empleye is to go on the roef of any of the coaches.

'

A mirzor will be provided in each driving compartment to emable the
moforman to see what ig faking place on the platform, in the wicinity of
his train. Mr. Merz has supplied a sample of the mirror in use on the Liondon
District Railway, also a drawing fo illustrate the position it oceupies. The
mirror will be installed shortly before the coaches are put info slectrieal
.operation.

Congideration was given o the installation, for use in case of emergency,
of a system of communication between the motorman and the guard by
meang of an electric bell or buzzer: but in view of the heavy cost that would
be involved the matfer is being held in abeyance, and as a mirror will be
provided, as explained in the preceding paragraph, while the gnard will be
ablsé to cut off the supply of power hy applying the air brake, and in any case
tha system would not be used for starting purposes, it is not intended to do
anything in the matter until experience is obtained under electrical operating
eanditions. '

All motormen as well as the guards employed in the seleciric service will
‘be supplied with a special key of the motorman’s compartment as part of
their regular kit equipment. The keys are being manufactured by the Chief
Mechanical Engineer. ’
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The accommodation for motormen in each single-ended motor coach, and

. in the driving end of each trailer coach, will be about half the end of the van

compartment, an elevated seat for the use of the guard being placed in the
other half. A sliding door is being provided between the motorman’s and
the van compartment, and one end window for look-out purposss. The
arrangement of the second driving compartment in fwo-ended motor coaches
has also been settled. = '

The wiring connections have been arranged so that in the future, if it
should be decided to extend the motorman’s compartment right across the
end of the coaches, comparatively inexpensive alterations only will be
involved.

The question of the number of trailer cars to be equipped with driving
compartmenis has been dealt with. The original programme provided for
47 driving compartments, which, with the ten additional compartments in
double-ended motors, made a total of 57. This number it is intended to
increase to 66, so that all the detachable unifs on the Preston, Heidelberg,
and St. Albane services may be double-ended, which with 34 spare sets will
absorb, the 100 sets definitely ordered under the contract with the General

Electric. Company. Suitable additional coaches for equipment as driving -

trailers have been selected.

Pintsch gas fittings for 70 motor coaches were origitally obtained, and

~ when it became apparent that the 120 new sliding door motor coaches undér

construction would be available for traffic before they could be utilised
electrically, the balance of 50 sets was arranged for, making a total of 120
sets of Pintsch gas eguipment ordered, which, when the coaches are
electrically operated, will be available for new country stock. Owing to the
retardation of the scheme through the conditions ariging from the war it is
not now intended to equip more than 90 motor codaches with Pintsch gas
lighting, and some saving will thus be effected, as the balance of the equip-
ment will be available for country rolling stock.

The degree of lighting to be provided in sach compartment will be 80
candle power. Two lights will be fitted in each compartment of both sliding
and swing door cars by means of a double-branch electric light suspended
from the ceilings, the Pintsch gas fittings to be adapfed for the purpose. A
new design of opal shades will be used. T'wo lighting circuits will be installed

to safeguard against a total failure of the light. The detailed arrangements -

are in the hands of the Chief Mechanical and the Chisf Electrical Engineers,

‘and the procedure to be adopted for the equipment of the coaches has 'been

formulated.

Tenders were invited for all the materials necessary and arrangements
have-been made for the supply of certain parts, but, owing to Messrs. Siemens
Bros., whose offer was the most advantageous for the balanece, having been
proclaimed an enemy firm, it has been necessary to invite fresh tenders.

During the transition period, motor coaches partially equipped for
electrical operation may, when attached to steam trains, be lighted.by means
of a sunitable flexible connection from the frailer coaches, beneath the
requiite number of which additional Pintsch gas reservoirs will be tem-
porarily fixed for the purpose. This will be facilifated by the coaches being
made up in units, consisting of one motfor and one trailer coach permanently
coupled. '

In connection with the examination under operating conditions of the
lighting equipment of the trains, it has been arranged that the lighiing dnd
extinguishing of the lamps shall be dealt with by Transporfation Branch
employes, and the replacement of the lamps and fuses by the Electrical
Engineering Branch staff stationed at the Metropolitan and other stations,
with the exception that on the longer lines the duty shall be performed by the
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_ Three slogiric lamps, to show white, red or blank, as necessary, will be

used for the head and tail lights with the addition of one oil lamp and each. .

tfain will also be equipped with an indicator having five-inch letters to show
the destination station. This indicator will be suitably illuminated at hight
and capable of adjustment to show the station required, and arrangements
hive been made for the provision of the necessary numbsr. The equipment
of the coaches with these. fittings will be carried out by the Department.

7 Smoking accoinmodation will be provided in the electric trains on the
basis, generally speaking, of thrée smoking compartments in each car, as
owihg to the size of the trains under electrical conditions being adapted to
guit the variations in traffic, it is not possible o preserve the present system

of complete smoking cars. The partition between the smoking and non- -

smoking portion of the sliding door coaches will be closed, and the seat on
both sides of the partition will be carried right across the car. The total
smoking acgommodation in the electric trains will be equivalent to that now
available under steam ¢onditions.

" Agit is not practicable to provide spittoons in the floors of the mofor .

coaches, and at the same time prevent the sputum from falling among the

slectrical gear, they will be dispensed with, and the same course will be

followed in the case of trailer coaches to securé uniformity of practice.

The »_:iu'estion of the most suitable class of oil for the lubrication of the

‘oter cbach elestrical equiprnent has been investigated, and have

b¥eh placed for the quantity required.

. A.rria;ﬁgéments have also been made in regard to the supply of oil to the
Greneral Blectric Company for the test runs of the coaches. A debit will in
due course be raised against the company for the cost of the oil supplied,

Agreement has been reached with Mr. Merz respecting the braking
apparatus for the motor coaches, and the equipment necesary for the 372

motor coaches to be provided for has been ordered, including the pressure °

regulating valve recommended by Mr. Merz, whilst brake equipment for the
driving trailer and trailer coaches has also been arranged for.

In connection with the brake power to be afforded on eleciric trains it
has been agreed—

{a) That motor coaches have a brake foree equalto 110 per cent.
of the light weight of the vehicle, the air préssure fo be 80 lbs.
pet square inch in the train pipe and about 89 Ibs. per syuare
inch in the braks cylinder, and o

{b) 'That trailer cars have a brake force equal to 100 per cent. of the
light weight of the vebicle, the air pressure being the same as
for motor coaches,

The steath service practice is to provide brake power equivalent to about
85 por cémt. of the empty weight of the car, assuming an air pressure of
50 lbs. per square inch in the brake cylinder, and it will be seen that a
hizher braking eficiency is being provided for in the electric service.

Axrangements have been made to ebtain, for trial in Melbourne, ten

. sets of electro-pneumatic brake control apparatus, five for motor coaches and

five for trailer coaches. This apparatus will be fitted to the six coaches to he
equipped with measuring appliances by the Geeneral Electric Company so that
all tests, both braking and otherwise, may be made with the same frain.

An offer was received from the General Electric Company to equip,.for
‘experimental purposes, a four coach electric frain with their variable release
air brake apparatus, which has been specially developed for electric railway
operation. Pending expsriemce with the Westinghouse brake equipment to

" be fitted to the electric trains, end the testing of the electro-pneumatic brake,

the matter is being allowed o remain in abeyance,.
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@uard irons to prevent any obsfacle on the track from getting under
the wheels will be fitied to the driving end of all motor and driving trailer
coaches, and to both ends of double-ended motor coaches, and provision will
be made for their attachment, if required in future, at the trailing ends of
both motor and frailer coaches.

In August, 1913, it was arranged, at Mr. Merz's suggésiion, to Have an
actual underframe (instead of a wooden one} constiuncted and elecirically
equipped in England for use as a sample, and material was. diverted for
the purpose, and buffers, drawhooks, and couplings sent from Melbourne.
The cost of fitting up the underframe, including a sample driver's cab, and
extras totalling £82, will be £362. The sample underframe after having been
fitted to the bogies at the Newport Workshops, has been placed in the
motormen’s lécture theatre, where its electrical equipment is being completed
by the General Electric Company.

Agreement has been reached with Mr. Merz in regard to the design of

the underframes for the motor coaches, and 120 sliding door motor coach
underframes are in various stages of construction, as well as 88 swing door
motor coach underframes, of which the majority have been partially ftted
with the electrical equipment at the Jolimont Car Shed by the General
Electric Company.

Agreement has also been reached respecting the general design of the
motor bogies, and 358 have been completed, while an additional 63 are
under manufacture at the Newport Workshops.

The first bogie to be completely equipped with motors was placed
underneath a car body at the Newport Workshops, and tested on a trial run
with satisfactory results. It is being retained at the Jolimont Car Shed as a
sample coach.

Number plates will be atfached to the motor bogies to enable them to be
readily identified.

Mr. Merz recommended that disc centre wheels be utilised for the bogies
of the motor coaches, and the 372 sets required have been ‘received.

The axles for the motor bogies are being made at Newport from imported
blooms—the supply of which has besn arranged for-—to the drawing supplied
by Mr. Merz.

) Provision is made on the axle boxes for supporting the automatic frip
gear, details of which, however, have not yet been settled, but the leading
face of the left-hand axle box of each motor and driving trailer coach is being
machined for the purpose; the trlp gear mll be located underneath the
driving compartmént.

Duplicate axle gauges have been supplied, and are being kept in the
Rolling Stock Branch for use as standards. )

The estimated weights of the coaches equipped for eleciric service are
ag follow :—

Motor Coaches :— Tons. Cwt.
Average tare 32 6
Passengers vee . 5 ¢

. Electrical gear ... e, 14 18
Total L 52 4

Trailer Uoaches:— Tons, th.

Average tare ... - 25 Vi

Total weight with passengers and selectrical
equivment.. 31 g

Guard irons.

Coach
underframes.

Motor
bogies.

Numbar
plates.

Wheels,
axles, efo,

Axle gaugss,

‘Weights of .
Coaches.



. Glear wheels.

, Fira extin-
guishers.

Indicating
letters for
‘eoaches.

Rolling
stock ;.
equipment;
released.

Speed
restrictions.

Speed

recorders.

LRt »

Oo;r,st:ing
clocks.

Test trips
of eloctric
frains.

It was arranged for the gear wheels in connection with the electrical
equipment of the coaches to be piessed on to the axles by the Department,
and for the Contractors to send out the gear wheels in instalments in suffi-
cient time to enable them to be fixed when the underframes, stc., were being
consfructed, 80 gear wheels per month to be supplied, commencing January,
1914. Advice has lately been received that 1,050 gear wheels have been
passed for shipment, most of which have reached Melbourne.

A fow of the gear. wheels received were not micrometrically frne to
gauge, and the cost of corrsciing the defect will be charged to the General
Electric Company.

The hand chemical fire appliances provided in the vans at each end of the
steam Suburban trains are unsunitable for dealing with fires due to electrical
causes, It was therefore necessary to select another type of fire extinguishexs
for ingtallation in the electric rolling sock, and for use in the Power Station,
Car Repair Shed, Sub-stations, ete. Tenders were invited for 400 additional
extingnishers, Experiments conducted by the Department in conjunction

with the Metropolitan Fire Brigade showed that the “ Electrene ™ type is the

most suitable apparatus available ; that type has been adopted

The fire extingnishers at present in Suburban trains will be availahle for
the equipment of country trains.

The following deseriptive letters to distinguish motor and trailer coaches
have been adopted, viz..—Motors, “M*; driving trailers, “ D*; trailers, “T";
and will be added to the ordinary class symbols, while the coaches are
undergoing equipment with electrical apparatus at the Jolimont Car Shed.

A number of underframes and'bogies will be reisased by the provision of
new underframes and bogies for the electric stool_c, and investigation is being
made a5 to their uiilisation. ’ :

Thé new Westinghousé brake equipment to be provided ¢n the motor
eoaches will release brake parts valued at £3,075, of which material to the
extent of £510 will be available for other classés of new rolling stock and the
balande for maintenance purposes.

The question of the extent to which the existing spead restrictions should
apply in the case of electric trains has been deferred until -the.signalling
arrangements have been developad.

The desirability of installing speed recorders on the electric trains has
been noted for consideration later. In the meantime enquiry is being made
to determine what type of apparatus would be most suitable for the purpose,
but it is unlikely that a decisionn ecan bes reached till indusfrial eonditions
improve and more types are availabie to select from.

The question of installing coasting clocks, or metering appliances, on the
electric trains with & view to ensuring economy on the part of the motormen
in the consumption of power is under investigation, and particulars of the
current measuring appliances on the market are being collected.

If the Essendon~-Broadmeadows section be regraded, a modification will
be required in the confract arrangements for the test trips of the electrie
trains, which were prescribed to be run between Sandringham and Broad-
meadows, but Mr. Grove has advised that whkile it would be an advantage
if the regrading could be completed in time for the iesting, no difficulty
would be experienced in making calculations to ensure that the electrical
equipment fully complies with the contract conditions.
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The eonstruction and alteration programme provided for 729 cars to be in
readiness by June, 1916, as under :—

—_ Motors. Trailers. Tbgff;% Total.
SwiNG Door CARS—
To be extended ... 177 140 2% 3d4
SLIDING DOOR CARS— .
To be altered — 161 -_
385
To be constructed... 195 -— 29 -
Total 372 301 56 729

and the work is in progress at the Newport Workshops; but owing to the
delay which has been caused to the general scheme on account of the war, it

has been necessary to extend the time for completing the coaches, which will

not all now be dealt with by the date mentioned.

The bodies of the following carshave been altered :—Motors, 113; driving
trailers, 18; and trailers, 215; total, 348; while 98 new sliding-deor mofor
coaches have been completed, and 22 more ave approaching completion. For
the equipment of the swing-door motor coaches, 75 underframes have been
completed and 13 are in hand, while 358 bogies for sliding and swing door motor
coaches are finished and 63 are well forward.

In order to provide fur the expanding traffic and maintajn continuity of
work at the Newport Workshops, the Commissioners have approved of 71
additional eoaches (36 motors—18 of the swing-door and 18 of the sliding-door
type—and 35 trailers) being constructed ata later stage, making a fotal of 800
coaches for the electric service, and the question of arranging for the electrical
equipment of these additional coaches is noted for consideration in due
course,

" The provision necessary for the traffic during the period of transition
from steam to electrical operatidn has been reviewed, and the necessary steps
will be taken in due course. ‘

With the view of affording, sufficient suitable rolling stock wunder
electrical operafion for the Sunday country excursion services for which
Suburban cars are now largely used, it is in contemplatmn later to design
a special type of coach for this class of trafiic.

The General Electric Company is proceeding with the electrical equip-
mment of the coaches at Jolimont. Seven new sliding-door motor coaches per
month are being furnished to the General Klectric Company to be electrically
equipped throughout and afterwards stored until required for electric serwce
In addition, a number of cars are being only partially equipped with the
electric apparatus, so as to admit of their use on steam-hauled trains as long
as possible. A numbér of new underframes for the swing-door type of motor
coaches are being fully equipped with the electrical apparatus, and the bodies,
which are being altered and kept in steam service for the time being, will be
mounted on the underframes at a later stage when required for electrical
operation. . '

Tn order to identify the ends of the coaches it is intended to designate
as the No. 1 End the combined guards’ and motormen’s end of all motor
coaches as well as of the driving “trailer coaches, and also the smoking
end of the non-driving trailers, and as No. 2 the other end. Commencing at

Provision of
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operation.
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The construction of the 4-wheeled 15-tom hopper frucks to be used for
the carriage of slack coal from Wonthaggi has been commenced, and two
pattern {rucks completed at the Newport Workshops have been tested with
satisfactory results over the 160 feet radius curves at the Power House. It
is estimated that 200 hopper trucks will ultimately be required, and the
¢onstruction of the first 50 iz well forward.

‘Whan the Power Stetion is in full operstion. 34 “QR” truck loads of
ashes will require to be removed daily, and 20 additional “ QR trucks, which
will be necessary to compensate for the trucks that will be utilised for this
purpose, have been arranged for.

The duestion of obtaining special cars for the inspection and repair of the
overhead contact lines has been reviewed, and no action will be taken in the

direciion of obtaining self-propelled cars for the purposs until experience hag |

been gained with the first electrically equipped line.

For constructional and heavy overhead equipment repair work steam
locomotives and suitably. fitted “H ™ and “Q " trucks will be utilised, and
altogether four trains will be required for the erection of the overhead equip-
ment. Of these two have been completed at the Newport Workshops and the

- balance will be available shortly.

The guestion of obtaining a motor vehicle to quickly traverse the public
roads with staff and appliances for the purpose of sffecting emergency repairs
to the overhead equipment has been noted for consideration. : Action is

" not contemplated, however, until experience has been gained under electrical

conditions.

It may be an advantage o obtain some electric locomotives for such
purposes as the operation of goods trains in the Suburban area, for switching
in the Melbourne yards, and also to gain experience in view of the possibility
of the electrification of some of the more important country lines being
found advisable in the future, and the matter has been noted for review at a
later stage.

Reconsideration of the question of obtaining an elsctric locomotive for
use at and about the Power Sfation has, in view of the prevailing industrial

conditions, been deferred until the end of 1916, A “T” locomotive altered to

admit of its negotiating the sharp curves ai the Power Station sidings has
been provided, and this will meet all requirements for some time to come.

Provision has been made for the erection of eleetrical overhead equip-
ment at the Power Station sidings, and along the line from Spotswood to the
Power Btation. :

It may be desirable later on to obtain several motor parcels coaches to
relieve the ovdinary Suburban trains of parcels traffic on the busier lines,
and the matter is noted for attention.

Two 3,300-gallon tank trucks, fitted with motor pumps, will be reqmred
for the conveyance of oil for the electrical apparatus (transformers) between
the Power Station oil store and the Sub-stations, and the drawings having

been approved by Mr. Merz their construction has been taken In hand..

Tenders will be invited locally for the pumps.

The electric motors and equipment are being construeted with sufficient

clearance to admil of the bogie frames being closed in on each sgide, in the
event of the Victorian Railways being converted to the 4 ft. 8% in. gauge.

~ Improved a.rra.ngements for cleaning the coaches, mcludmg raised
platforms on each group of lay-by sidings, have been provided &t Flinders
Street.
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In order to assist the General Electric Company with the electrical
gquipment of the coaches, it has been arranged for the Rolling Stock Branch
tq execute odd jobs for which the Department possesses superior facilities,
and to debit the cost to the company. In such cases the Confractors’
supervising engineer will submit & written request, and will thersupon be
notified of the charges proposed, after which debit will be raised against the
¢ompany by the Chief Accountant. ’

The question of obtaining some accumulator cars for runs outside the
electrified area has been noted for consideration at a later stage.

The question of providing accommodation at outside terminals for the
motormen and guards is under consideration. With the exception of one or
two places the existing accommodation will probably be found to be
sufficient.
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SUBSIDIARY SCHEMES.

»

The a.greemen% with .Mr. Merz provided that he should submit schemes
for the supply of electrical energy to the following places, viz. :—

Spen'der Street Lighting Station Newport Signal Shc;ps

N ewWport Rolling Stock Shops Ironwork Shops at Spercer Street
North Melbourhe Repair Shops . and for the

Worksmaster’s Shop, Arden Street Electric Lighting .of Stations in the
Elwood Tramway Power Station Suburban area,

but by mutual consént this has been modified to the extent, that whilst Mr.
Merz will provide for the supply of the Workshop Motors, and of power
in the Sub-stations, the Department will execute the detailed work of
installation.

Departmental Officers caloulated the demand for electric power af the
respective Workshops, and the number and ocapacity of the motors for
operating the machines, and thiz information was supplied to Mr. Merz, who -
provided for the supply of power.

The tender of Messrs. J. H. Holmes & Co., England, for the supply of
motors on a schedule of rates basis, has been accepted, and two instalments,
comprising 84 mofors, have-been ordered for the Newport Workshops and the
Jolimont Car Repair Shed. Of thede motors 10 are under construetion, while
the material for the balance has been marshalled; but owing fo Messrs.
Holmes & Co. being a controlled establishment busily sngaged on munitions
orders, progress has been slow, The total commitments under this confract
amount to £8,642.

The motors are being obtained on a general specification in order io
secure uniformity of type; and under the arrangement, not only the Newport
‘Workshops and the Jolimont Car Shed can be equipped, but also any other
‘Workshops which it may be decided to provide with an electric drive.

The scheme contemplates the establishment of Sub-stations at the
Newport Workshops and the Newport Signal Shops to supply power to the
Workshops machinery and the conversion to Sub-stations, linked up with
the Wewport Power Station system, of the existing Eleciric Light Station at
Spence;' Street and the Power House at Elwood; hut on account of the
dificulties created by the war in obtaining elecirical equipment, and the
finaneial stringency, only the works most urgently required have, so far, been
taken in Hand, viz., the erection of Sub-stations at the Newport Workshops
and Elwood respectively, the former to meet the ircreasing demand for
power at the Workshops, and the latter to supply the needs of the S_t. Kilda—
Brighton Bleciric Streét rdilway.

The following position has been reached in connection with the various
schemes +— '

SPENOER STREET ELECTRIC LIGHT STATION AND ELWOOD TRAMWAY
PowER HOUSE.—The tender of the British Westinghouse Xlectric and
Manufacturing Company, at £15,502, has been accepted for the supply of the
rotary converters and frequency changers, hecessary on account of the con-
version of these places to Sub-stations deriving electrical energy from the
Newport Power Station.

The design of the Elwood Sub-station has been agreed upon with Mr.
Merz, and the building is in course of ereciion by the Department, by day
labor, on portion of a reserve situated on the St. Kilda side of the presemt
Power House. The Sub-station is being erected apart from the existing
buildings, so that the Department may retain control of the power supply in
the event of the St. Kilda~Brighton electric street railway being fransferred .




to a central tramway authority for the Metropolis. This is advisable on
account of the Sub-station being connected with the main railway power
supply system, while at the same time it will be a satisfactory business
proposition both o the Department and the Tramway authorities as current

- can be supplied for the street railway at a rate profitable to both parties. The
building will be equipped with a 10-ton overhead travelling crane, and in view
of the possibility of the street railway being later vested in 2 central authority,
the range of the apparatus has been altered from 500-550 volts fo 550-600
volts at an extra cost of £81, so as to harmonise with the Malvern Tramway
Trust equipment.

The Chisf Hlectrical Kngineer has in preparation particulars of the
alterations that will be required at the Spencer Street Electric Light Station,

NEWFPORT WORKSHOPS,—Mr. Merz is to provide for everything necessary

up to and inecluding the low tension switechboard in the Workshops Sub-

-, station, the Department to make 2ll arrangements from that point into and
about the Workshops. He has also ordered, under current contracts, the
transformers and switchgear necessary for the equipment of the Sub-station.

The Sub-station building, in which ample provision has been made for
increased electrical capacity, is 'under erection by the Department, by day
labor.

The 20,000 volt cables will be laid underground from the Newport
Traction Sub-station into the Workshops Sub-station, the feeder cables from
which to the distribution boxes will be carried partly underground and partly
overhead. .

The Chief Mechanical Engineer will carry ot the installation of the
motors and wiring at the Workshoeps, and has prepared revised perticulars of
the number and capsacity of the motors required.

NEWPORT SIGNAL SHOPS—A smell Sub-gfation similar to that for the
Newport Workshops will be required to supply the power vequired, and the
Chief Engineer of Way aud Works will install the motors, and the Chief
Electrical ¥ngineer the cables and other electrical apparatus necessary, and
execute all repairs. A§ the work is not at present of an urgent nature, it has
been defarred, and the question of puffing it in hand will be reconsidered at
the end of the year. '

IRONWORK SHOPS, SPENCER STREET; WORESMASTER'S SHOP, ARDEN
STREET,—The Chief Engineer of Way and Works and the Chief Electrical
Engineer will, when the time arrives, décide as to the mofors required and
their arrangement; while the installation and subsequent supervision of the
motors and eleciriecal equipment generally will be attended to by the
Electrical Engineering Branch.

NoRrRTH MELBOURNE ROLLING STOOK REPAIR SHOPS, NORTH MEL-

_"BOURNE LOCOMOTIVE SHOPS AND SPEED RECORDER SHOP, AND DUDLEY

STREET CAR SHED.—The Chief Meachanical Eunginesr will apecify the motors

i required and erect them, but in other respects the installation of the electric

b . drive will be carried cut by the Chief Elecirical Engineer, who will also

arrange for the subseguent supervision of the electric plant. The work will
not, however, be put in hand for some time to come.

MELBOURNE G00DS SHEDS,—The question of installing electric cranes,
telphers, capstans, and other labor saving appliances at the Melbourne Goods
Sheds has bsen gone info, and a general scheme prepared so that appropriate
— | sections may be put in hand when the opportune time arrives. The speci-
fication for the motors and their installation and supervision will be attended
to by the Chief Elecirical Engineer. ’

BELECTRIC LIGHTING OF SUBURBAN STATIONS.—Mr. Merz was supplied
with a statement of the amount of lighting required, calculated on the basis
of 100 candle power of light for each 60 feet of platiorm, plus a 30 per cent.
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allowanee for approaches, offices, &c., and he congluded that the best way fo
provide the power necessary is to install a small converter and sforage baftery
at each station, tha current to be taken from the train contact line. The cost
was. estimaged at £300 per station, But as this scheme is regarded as some-
what expensive, the question of devising some gheaper system is under
investigation.

Experiments, to determine the most 'suita.b_le arrangement of the lamps,
ware conducted at Kensini'gton station.

Any scheme which it may be declded to adopt will be under the control
of the Chief Electrical Erginesr.

Mr. Merz has made the requisite provision at the Power Station, and in -

gennection with the transmission cables and the high tension switehgear at
the Sub-statiens, for the provision of power, from the main railway supply, te
opérate the minor subgldmry sechemes and the warious elecirical appliances
likely to be installed throughout the Elegtrification area.

To provide for the possibility of overhead conductors being erected on
the track sirucinres for the trangmission from the Sub-stations of power for
lighting and motive purposes, it has been agreed that the sigpal boxes and
szgna.]s shall be placed so as to afford the maximum space for the wires.

The guestion of the price per unit at which the power for operating
should DLe debited %o the subsidiary schemes, ard credited to the main
HElectrification schems, is engaging attention. In his Report in 1908 Mr. Merz
stated that power for the subsidiary schemes should be charged for at the
supply meters at 2d. per unit on the low fension side.




AUTOMEATIC SIGNALLING.

Before electrical operation can be commericed on any of the Suburban
lines; it is-necessary for thesexistingstnaclk-circuitsyawbich are-gperated by
direet current, to: be.:altered:-to.aliernating -currens,.and: this- constitutes .a
langer praportion-of the.work necessary for autemafic: signalling whichds. to
be installed.on-all the. lines.prior tetheir; Electrification,

One of the essential appliances-requirsd is: the track feéd»box; of vwhich
ahout-200 are negessapy -fou.thevSanduingham-Essendon ling,.and as the
Contractors. have,.owing. to .the :pressuze. of War work, fallen behind in their
deliveries, the matter was taken .up: with, My.»Merz, who was able fo make
arrangements which it is expected will prewent this section intexfering with
the general progress of the scheme.

The procedure for carrying out the installation of attematic signalling
o the sections of the Suburban lnes :to be equippéd was-discussed with
Mr. Merz, when'it was mutually agreed ‘that a modification 6f the clause in
his agreement relating to-.sutomatic signalling Is ‘desirable, to enable the
work of placing” in position ‘the whole of the signalling apparatus and inter-
connections beyotid the pbint at.which power for their operation will be taken
from the 51gnalhng foeder cables to be carried out entirely by the Depart-
ment, which will also gbtain any s:rgna:]@;,ng apparabus not: already providéd
fo;' in the terders ot urider Mr. Bferz's superwision. Mr. Merz will, howaver,
continue to superv¥ise the installation of the switchgear and power signalling
generators in the Sub-stations, and the laying ¢fthe signalling fesder cables.

 sMer. Merz-will inspect befpre-shipment mateviale supblisdunder axisting
or future contracts, arranged through lim, or:ag may-be desived in. respect
of additional equipment obtained directly. by the Commissioners.

Tenders wege . ageupied- by «Ma. Merz, for the supply of. the. following
apparatus necessary for the-eppversion.of thedrack circunits on the respective
lines :—

Track relays—

Brifish Pnéumatic Signal Co. W . £8,004
Txacl resistances—

MeKenzig, Holland and Westinghouse Qﬂ. . 1,548

Track feed boXes, ineludinig signal transformers, sw1tchgaa3:
and accessories—

A.-Reyrollo.and Go. ... . 17,260
Impedance bonds— .

British Pneumatic Signal €. 8,023
Signal cabin transformera— '

Ferranti Limited. 789

Subsequently additional temiers—we:&mamgad aloga'.lalya ag undgp :—
Track transformers—

Australianfgeneral Electric Co. ... 251
Kerite insulatégd wire— '

R. W. Cameron and Co. ... 4,755
Lead-covered twin wire— ‘

Western Eleclric Uo. ... e ver ) 18,600
Electric point and lock detectors— )

McKenzie and Holland Limjted ... " e 3,088
Relays for point indication— ‘ '

Australian Geperal Elegtric Co. ... 2,979
Electric gignalling machjnes— :

R. W. Ca.meron and Co. ... ' 15,964

Three-position 2-elem,ent aglﬁernatmg: Gm;rent relays—

R. W. Cameron and Co. . . -3,863

~ Blectric train stop m@c]:una_g-—
' ' R. W. Cameron and Co. ... 9,908

“Fuse bloecks, porcelain base and fuse clips—

R. W, Cameron and Co. ... - sd0d
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- made ab the Slgnal Shops Newport

The relay boxes,:110 volt irack feed boxes, léver circuit controllers, and
other considerable sections of the auwtomatic mgnallmg equipment will be

In addition, optmns were mcluded in many of the ubovementioned
contricts to enable further supplies of apparatus to be obtained when
required for other lines, and in the confraets arrahged locally Mr. Merz
will, where necessary, and where they.are manufactured abroad, arrange

for the inspee{:ion of the apparatus .a:nd materials before shipment.

As a matter of convenierce and ecoriomy, it was arranged that the

. jointin'g of the cablés for the transmiséidn of power to operate the signalling

equipment bé carried out by the Contractor for their supply (The Bntlsh
Tnsulated and Helsby Cables 'Ltd.).

In order fo prevent delay in the eqmpment for automatic s1gna1hng
of the Sandnngha.m—Broadmea.dows 11ne, arrangements were made with
Mr. Merz to obtain 48 transformers for the electrical operation of signals at
present manuelly controlled from signal boxes which, under any system of
automatic Workmg, Would be manned by signalmen on account of the
proxm:uty of level crossmgs or points, and the tender of Megsrs. Ferranti
Ltd of Englend at £789, was accepted for their supply Addjtional -
sw1tchgear will be required t¢ work 11’1 conJunetlon v‘nth these’ transformers,
and Mr. Merz has arranged- for this under the optmnal provision in the
gontract with Messrs. Reyrolle & Co, and also for a number of the a1gna.1—

ling testing instruments necessa.ry

R

Clonsiderable guantities of the signalling eguipment arra.nged, for in the
contrae’us referred to above have been regeired. .

An electro-mechanical frame has been erected at ‘the' new ]unctlon,
South Yarra, and similar apparatus will be installed at all new and renewal
interlockings on electrified lines (with the sxception of the dense traffic area
between Jolimont Junction and North Melbourne Junction, where it may be -
adva.ntageous {o introduce all-eleetrle or electro-pneumatic apparatus).

A.Il the two, four and siz-track Subufban-lines aré to be equipped with
track block and automatic stops, and complete or interihediate -automatio
s1gna.ls (according fe the c:reumsta.nees), before they are electrified, the
sections beingi— A .

1. Flinders Street to Sandringham.
9, Flinders Street to Broadmeadows (including the Flemlngton
Racecourse Branch). .
., Flinders Street to Williamstewn. .-~ .
. Flinders Street to St. Kilda. SRR
. Plinders Street to Port Melbourne.
. North Melbourne Junction fo Ooburg
. South Yarra to Caulfield. . ]
Caulfield to Dandenong. e o e . '
e

1

000 = O % R

10.
11

2]
A

13.
14,
15,
16.

Caulfield to Franksbon.

Prince’s Bridge to Clifton Hill. .
Clifton Hill to' Reservoir.

Royal Park to North Fitzroy.
Woestgarth to Alphington.

Footscray o St Albans.

Bast Camberwell to Ringwood.
Richmond to Bast Camberwell *

* To be taken in hand after regrading.

A metallic return cirouit will be provided on the gingle lines within
the electrified area whers the sleciric stafi or tablet systems are in operation,
while no alteration will be made at present in connection with the signalling
arrangements on the single lines which are operated by ordinary train staff.

The provision of a cab signal system in the suburban area will not be
considered until & system suitable for alternating curreant operation has
been developed and tested.
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Electric trains and steam  locomotives running within the Suburban area
will be eguipped with iripping aparatus for operating in con]unot;wn with
the automatic stops.

The tripping apparatus will be fitted to the leading left band axie box of
each motor and driving frailer car, and in & suitable place on the steam loco-
motives that will traverse the suburban area, and all the detailed arrangements
in connection with the equipment of the rolling stock have been put into
train.

The same type of trip apparatus is to Be installed on both steam loco-
motives and electric trains, but while it is desirable for the steam locomotives
to be equipped with trips concurrently with the operation of the electrie
traing, no diminution in the existing margin of safety will result if it be not
practicable at the ouiset seeing that two men are available on the steam
trains, which are also subject to a speed limitation of 40 miles per hour mthm
the Suburban radius.

The type of trip to be adopted is being investigated, and a sample con-
structed at the Newport Workshops, with. which tests will be madse unde:
operating conditions on the Williamstown Racecourse line.

The apparatus provides for power to be automatically cut off th'e motors
mmultaneously with flie application of the brake through the operation of the
trip.

The frain stop arm when in the vertical position will project approxi-
mately four inches above the top of the running rail. The engaging surface
will measure about six inches at right angles to the rail and the centre will be
about 13% inches from the gauge line. Safsty appliances will, by means. of a
reverse governor, prevent a train from being started unless there is air in the
brake system, and will also necesgitate two men being at the driving end
when the automatic trip valve is out of order.

Tests to determine the distance required to stop a train with emergency
and service applications of the brake were conducted with a train consisting
of two motor and two trailer coaches fitted with the brake eguipment which
will be used under electrical conditions, and with ail the electrical gear
except the pantograph, the cars heing detached from a locomotive by means
of a slip coupling and brought to a stop either by the antomatic train étop
or by an ordinary applicaiion with the driver’s valve in the motor céach.

The overlap, i.e., the minimum distance between the automatic stop and
a posmble obstruction on the line must be arranged to suit the majority of
the trains passing over the section, i.e., electiric trains in the case of the
guburban lines.. This distance will be insufficient for steam trains if running
at the same speed as electric trains, and if will therefore be necessary to
impose upon them a speed restriction while they are passmg through the
© dense traffic area in which train stops are ih use so that the braking distance
provided may be sufficient to ensure the sioppage of sueh trains within the
overlap allowed.

The maximum speed on down grades within the suburban area, Whlch
is being. taken as a hasis, is 52 miles per hour.

Arrangements have been made:—

{a) For Mr. Merz (through Mr. Grove) to arrange with the General
Electric Company, who are the Contractors for the electrical
equipment of the coaches, for the supply, erection, and
connecting up on the elecirical side of the reverse governor
and the guard’s releasing switch.

(b) TFor the Department to mannfacture and erect the trip, the trip-

valve, air piping, and hose connections between the emergency
relay valve and the trip valve and the reverse governor.
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The train stop apparatug, which co-acts with the signal, and all connec-
tlons thereof are to be supplied and fixed by the Way and Works Branch.

The {ripping apparatus necessary to effect the automatic application of
the air brake is to be supplied and fixed :—

(a) To the electric cars by the Rolling Stock and Electrical Engineering
Branches;

{b) To the locomotives by the Rolling Stock Branch.

Each Branch will be responsible for the main‘genance to the proper gauge
and alignment of the respective sections of the equment under its control.

Considerable savings will be rendered possible by the abolition of signal
bozxes, ete., and, although the details are not vet available, it appears from an
estimate that has been prepared that they will be sufficient to micet the ;
interest charges on all or neaily all of the capital cost of the signalling
scheme, without faking into consideration the advantages derivable from the
safer and more elastic system of signalling that will be afforded.

Provision has been made in the contracts with Messrs. Siemens Brothers’
Dynamo Works Limited for the motor generators, switch gear, and other
signalling apparatus reguired in the Sub-stations at Princes Bridge,
Newmarket, Middle Brighton, Caulfield, Newport, and North Fitzroy. The
question of obtaining the signalling equipment necessary for the remaining
Sub-sta.tlons at Seaford, Mentons, Springvale, North "Fitzroy, Albion,
Glenroy, Reservon-, Mitcham and Macleod will be reconsidered later, having
beén defefred on acdount of the rise in prices and the difficulty in obtaining
apparatus.

Following is a brief summary showing geuerally the progress of the
work :—

As a result of braking distance tesis, a retardation factor was agreed
upon for the slectric rolling stock which gave a basis for the gpacing of the
signals.

The interlocking at South Yarra and certain automatic signals approaching
that junction were brought into use on 3rd October, 1815, and are being
temporarily operated by direet current.

The immediate installation between South Yarra.. and Caulfield of three-
position automatic signals operated by direct current has beén approved, and
arrangements are in hand for the execution of the work.

Regulations governing the workmg of three—posﬂ;lon signals have been
complled and the employes instructed.

Arrangements have been made to harmonise the overhead equipment and
signalling srrangements by providing combined track structure and signal
bridges wherever practicable.

A plan showing the proposed signalling arrangements between Middle
Brighton and Sandringham hag been agreed to, and preparations are in hand

- for the equipment of this section.

A general programme for dealing with the central area between Richmond
and North Melbourne is in preparation.

The sites for signals on the St Kilda, North Melbourne-Coburg, Royal
Park-North Fitzroy, North Melbourne~Essendon, Richmond-Sandringham,
Flinders-street Viaduct and North Melbourne-Williamstown lines have been
tentatively planned and will be co-ordinated with the overhead equipment
arrangements.

The installation of an electric interlocking machine at Brighton Beach
has been approved, and tenders have been received for the appgratus.
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The trunking to contain the signalling eables has been completed hetween
SBandringham and Flinders-sfreet, North Melbourne and Essendon, and on
the Caulfield and Flemington Racecourse lines, and is in course of installation
along the Williamstown line.

Designs have been prepared for electric lever locks and cireuit breakers
for use with mechanical levers, and for signal lamps, relay boxes, 110 volt
track feed boxes, etc. Part of this apparatus will be obtained by contract, but
most of the work will be done at the Newport Signal Shops.

~ Tenders have sither been accepted or will shortly be advertised, for the
-supply of transformers, electric lamps, relays, time reIease mechinisms, direst
current battery machines, and miscellaneous apparatus.

Considerable quantities of 2,200 volt and 110 volt signalling cable Have
been delivered, and Mr. Merz has been requested to expedite the delivery of
track feed boxes, signal cabin transformers, and the cabin switchgear
necessary. for the Sandringham~Essendon and Flemington Racecourse lines,

The oil driven sets for generating current to operate temporarily the
signalling equipment until power is available from the main railway supply
have been erected in positfon, smd when: the switchgear, for tis supply of

whick: arrangemenis have besn made; is awvailabie; it will be practicable to put:

the generators: into commissiont. Twe of these sets have been erected at
South. ¥arra and. two-gk Middle: Biighton, where: t]:tﬁy #rd under the-control of
the Hngineer of Signals.

The signalling cables will be placed in wooden trunking alongside ths
tracks, this system having. been adopted for reasons  of sconomy, as the-
estimated cost of placing the cables underground was about £1,431 per mile
more than if they wers laid in trunking.

Accommodation for the automatic signalling fitters will be provided
alongside the motormen’s lecture theatre,and the building will be constructed
so as to be- capablé of hawing: another storey added: to it ift necedsary later,
It will also be-unifarm in desigir with the other structures in the vicinity,

£89, 000 has been provided in the Loan Application Act for 1915-16,
towards the cost of installing automatic and power signalling.

The various lines within thé Blectrification area sre being ingpected by -

‘& &peclal sub-committee to detetmine the action necassary- respecting each’
level crossing prior to the inaugnration: of electric traction. The reports

submitted for the Sandringham-Essendon, Willinmstown, Port Melbourne,

St. Kilda, Coburg.and $t. Albans lines haye been.reviewed by the-Electrification

committes, and the additional imerlocking and proteetior recomrmended

‘ag essential in certain cases-and approved. by the Commissioners will be-
prowided prior.to-‘t]:cg’;% commenecenient of. élﬁctrical operation, and that requﬁ*éiﬂ

on the-Sandringham-Essendon Jire is now in hand.

A gate indicator signal interlocked with the gates’ at level crossings, but
distinet from the signals applicable.to track bleck working, has. been devised
to show the position of the gates both by day and by night, and the. question
of installing it for the protection of busy: crossings as circumstances may:
require is under consideration.
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STAFF ARRANGEMENTS.

The crew of each train will ordinarily consist of a motormean and a
guard, and, in order to be able to take charge in cases of emergency, the
latter will require to be trained in portion of the motorman’s dufies,
as will also the shunting staff who will' handle the trains in the: Metzropolitan
yards. The motormen will be under the supervision of the Chief Mechanical
Enginesr, and the guards under the General Superintendent of Transportation. .

An important factor in the successful operation of the' electric train
service will be the provision of an efficient well-trained operating staff, and
the training facilities necessary to ensure their being available at the time
requlred ha.ve been determined.

Mr. J. R1st formerly of the Clentral London Railway, who hag had w1de
expenence ag an- instructor of. motormen, has been engaged by. the

. Depdrtment to train the motormen, gua.rds and others, and a lecture thea.tre,
in which will be installed an uaderframe and bogie completely fitted .with the

electrical gear, as well as other apparatus and dlagr&ms, is approaching com-
pletion at Flinders Street. This lecture theatre will be used for the training
of the staff by whom the electric trains will be manned, so that they may
become familiar with the apparatus to be operated.

The Flemington Racecourse line will be.utilised as a training track for
jmparting practical instruction to the stafl in the operation of the electric
trains under actual conditions.

The estimates dealt with.by Mr. Merz were based 6n a wage for motormen
of 10&. 6d. per day Sinee then, however, the rates for various sections of the
staff have been inereased, with the result that it hag been necessary to fix the
wages of motormen at 11s., a,dva.ncmg by 1ncrements 0 12s. per da.y

The altered conditions consequent on the ma.uguratlon of electnc traction
will nécessitate the révision of the Book of Rules and Regulations and of the
General AppendIX and the Working Tifme Table, and also the issue for the
guidanée of the sta.ﬁ‘ concerned of additionmal suifable insiruction books.

A’ book is now in prepa.ratmn embodymg, under appropriate headings,

chrectlons to the train cperating staff generally, while suitable technical
books for the different sections of the staff' employed at the Power Station,
Sub- statlons, Jolimont- Car Repair Shed, and for the motormen ‘and Way
afid” Wotks staff will also be {ssued. "Mr. Grové and-Mr. Clapp, the
Supemsmg Engineer for the train squipment’ Contractors, are kmdly assisting
in conneotlon with the technical details. '

An mstructlon book respectlng the 3-pdsition uppér quadrant semaphore -
s1gna,!s and automaitic: and speed signalling mtroduced at South Yarra in
Oectober last, has been compiled and issued for the guldance of the staff.

v

The motormen will be supplied with umforms in conformlty with the
practice of electrio rallways generally, and in this respect they will be placed
on the same basis as the guards.

A building is being erected at Flinders Street for the accommodation of the
motormen in which is being provided a mess room, lockers and other facilities,
and where the men will sign on and off when arriving and leaving work.
The building has been designed so as to admit of an additional storey being
added when the expansion of traffic or other eircumstances necessitate it.
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STAFF ARRANGEMENTS. 65

Mr. Merz's staff in Melbourne for the carrying out of the Electrification ﬂigﬁineeting‘
scheme consists of :— ’ ‘

Mr. H. P. Grove, Chief Superintending Engineer.
Mr. A. Horton, Power House Engineer.

Mr. H. N. May, Rolling Stock Engineer.

Mz T. C. Christianson, Sub-station Engineer.

Mr. P. A. McGee, Overhead Equipment Engineer.

while the following are the Supervising Engineers in Melbourne for the
Contractors :—

Mr. W. P. Ward, The British Insulated and Helsby Cables Ltd.
Mr. F. B. Clapp, Jun., The General Electric Company.
. Mr. W. A. Reynolds, Messrs. Babcock and Wilcox.
“ Mr. W, J. Greaves, Messrs. Parsons and Co: Litd.
Mr. W, H. Williams, Messrs. Siemens Bros.” Dynamo Works Lid.

The question of at a later stage taking into the service of the Department
some of the engineers, viz. —Messrs. Horton (Power Station), May (Rolling
Stock) and Christianson (Sub-stations), at present on Mr. Growe's staff, fo
superviee under the Chief Electrical El:igineer -the operation of various
sections of the installation, has been noted for determination later.

The Clerks of Works provided by the Oommissigners to assist Mr. Grove %lr%rrﬁ of
and his staif in the supervision of contract works are being returned on )
Departmental pay rolls, but are under the sole control of Mr. Grove and his
gtaff. The following number have so far been proviéled —

A

:?; Power Station, 2; Overhead Equipment, 1; Cable Laying, 1.

.;gg

2. e Ulerks of Works selected for the different sections of the scheme wi

f’z ‘The Clerks of Works selected for the different sectit f the sch ill

:‘é _ be available for engagement in connection with the operation of the plant,

;;:;?r the installation of which they will supervise.

4

& Qualified electrical working staff will be required at the Newport Power Pfrgﬁ{!im:l
Btation, Car Repair Shed, Overhead Maintenance Depot,;- and the various 313013221

Sub-stations, and as sufficient trained men may not be readily obtainable, the stafl.
Chief Elecirical Engineer is looking into the matter.

Three qualified men will be required at the outset to supervise the gangs

for the inspection and overhaul at the Car Repair Shed of the relling stock,

., electrical and other equipment, and steps are being taken to ascertain
" whether men with the requisite technical knowledge are available within the

Department. They will be designated Leadinrg Hand Examiners (Eleciric
Stock).

With the object of assisting the Department in the training of the staff

' for operating and maintenance, some of the Contraciors for the supply of

electrical equipment have offered to employ Departmental workmen in the

erection of their apparatus fo enable them to obtain the requisite experience.

The principle has been adopted, and the Chief Electrical Engineer is ascer-
jaining what suitable employes are available for the purpose.
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ACCOUNTS AND PROVISION OF FUNDS.

The following provision for Electrification and allisd schemes was made
in the several Loan Application Acts passed since the authorisation of
the work :—

. 1913, 1914, 1915. 1618,
Electrification ©L. £300,000 £649,863 £1,289,003 £675,000
Automatic and Power Signalling — 25,000 58,000 89,000
Subsidiary Schemes - e — 3,000 50,500 33,000

A statement of aceounts showing the extent of the contract liabilities m'

connection with the Eleotnﬁca.non works is being furnished periodically '
-by the Chief Accountant. The approximate total commitments to 31st

Mareh, 1916, were :—

Electrification - e - e £2,404.446
Automatic Signalling .. e 156,574
Subsidiary Schemes ... - 54,901

The total booked expendltuw actually debited on 81st March, 1916, was
reported by the Chief Accountant to be :—

| Eleotrification . . . £1,509,901
Antomatic and Power. Slgnalhng Cen 54,241
Subsidiary Schemes ... -18,237

It has been arranged with the Under-Treasurer that i:he Agent-General
shall be supplied with sufficient funds to meet all Habilities arising in London
in connection with the Electrification scheme.

The cost of the various HRlectrification works undertaken by the
Department is analysed by a special sub-committee of officers to ascertain the
apportionment necessary as between Electrification and Ordinary Capital and
Working Hxpenses.

A scheme has been prepared for recording on & suitable basis the cost of
consiructing new rolling stock and altering existing stock for elsctric traction.

The agreement with Mr. Merz was entered into by direction, and with
the approval of, the Government, and the fees payable were expressly agreed
upon between the Government and Mr. Merz and are claimed to be below
those usnally paid to engineers for similar large works.

The agreement provides that Mr. Merz shall be paid fees on all the work
including approved extras in cohnection with the scheme, with the exception
of the construction of new coaches and the alteration of existing coaches, the
amount of Customs duties, and the alterations o bridges, verandahs, cost .of

! the branch line to the Yarraville site, etc.

£1,200 per month is being paid t6 the credit of Mr, Merz in London. The
additional payment of £400 per month in Melbourne was discontinued at hig
request as from the lst January, 1916.

The total payments to 3lst March, 1916, for fees were £73,700, and for
cables, printing, efe., £3,286,

Arrangements have been made for a special vecord to he kept showing
the particulars essential to enable the actual cost of each section of the
Electrification scheme, including rolling stock, to be compared with Mr.
Merz's estimate. It has also been arranged that all cosis involved in the
Electrification scheme which are provided for in Mr. Merz's estimate be
recorded for comparative purposes, whether dehlted to capital or working
OXDenses.




Mr. Merz has supplied various details of the estimates contairied in his
Traction Report, and also a statement showing the commitments at the latest
pljacticable date under the various contracts entered into through him.

A committee, representing the Rolling Btock, Way and Works, Trans-
portation, Electrical Engineering, and Accountancy Branches, was appointed
to consider what modification’s are necessary in the classification of accounts
to suit the Electrification scheme, particularly to enable comparisous of cost
in certain respects to be made with other electric rajlways. A draft scheme
has béen prepared and is under consideration.

Provision is made in Mr. Merz's estimate for an Antiquation Fund for the
Power House plant, and it is intended when the time arrives to take the
requisite steps to obtain the Legislative authority necessary. The object of

the {und is to enable capital expenditure to be written off in the event of more
" efficient apparatus becoming available at some future date. Mr. Merz did
not consider further provision necessary, because the efficiency of the Sub-
gtation and other elecirical equipment admits of practically no improvement.

Certain obligations are imposed on the Commissioniers under the respective
contracts, and these are being arranged for in the regular course. Machinery
has been devised in conjunction with Mr. Grove for giving effect to the
provisions-of the overhead equipment and cable contracts. .

Mr, Merz is being supplied periodically with comparative particulars of
the passengers, revenue and train mileage for the Suburban system.

The cost of the scheme will be increased by ah amountroughly estimated
at £90,000, owing to the increase in Customs duties on electrical and other
materials resulting from the tariff alterations, which became effective’ on
4th December, 1914, The extra duty will require to be reimbursed to the
Contractors by the Department, and the procedure to be observed as between
the Department, Mr. Grove, and the Contractors, has been defined.

Avrangements have bsen made for a record to be kept by the Chief
Accountant of the amount of the Customs duties, both ordinary and extra,
paid on Electrification materials supplied under the various contracts,

Under the contract the Department is required to reimburse the overhead
equipment Contractors the cost of travelling done by their workmen in
connection with the overhead equipment of the permanent way, and it has
been arranged for these men to be supplied with employes’ duty passes.

Shortly after the outbreak of war request was received from several of
the Electrification Contractors for advances in excess of what they were
actually entitled to under the contracts, which provided for a percentage
payment on shipment. To prevent as far as possible delay to the Hlectri-
feation work, it was agreed, on the recommendation of Mr. Merz, to make
temporary advances on ceitain conditions.

In addition, it was agreed that the Commissioners would pay one-half
the extra freight and ocarry one-half the war risk in connection with
Rlectrification shipments.

The procedure to be adopted in connection with the insurance of the
equipment against fire, as provided for in the coniracts, from the time of
delivery on the site until accepted by the Commissioners, has been setiled.
A joint policy is being prepared in each case which stipulates for the
Commissioners o have priority of claim over the Confractors,

Various modifications have besn necessary in connection with the plant
supplied under the respective contracts, giving rise to debits and credifs as
between the Department and the Contractors. The matter is being kept in
view by the Chief Accountant so that equitable adjustments may be made &b
a later stage. :
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" 68 ) ACCOUNTS AND PROVISION OF FTUNDS.

Arrangements have been made as to the ceui*sel’bo be -follcryved in
connection with the certification of the final payments under the respective
. contracts arranged through M1, Merz.

The contracts entered into through Mr. Merz provide for free railway
transport for Electrification matérials. Some of the Contractors have
interpreted this to imply that the Department is to load and unlead the
electrical plant on to and from thé raitway trueks, and as this view is-contrary
to the Commissioners’ intention, which was simply to afford free haulage, and
the amount involved is appreciable, the guestion has been referred to Mr.
Merz for decision as provided for in the contract.

Increased . A record is being prepared showing the estimated increased cost owing:
cost Shrough 44 the war of the Electrification works undertaken by the Department.
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