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The proposals of the Board are set forth in the map

herewith marked A" .

Proposed, new tramv^ays are shewn on the plan colored

green.

Existing Electric Tramways are shewn in red.

Existing Cable Tramways are shev/n in brown.

Accompanying the said map are the plans and graph

to in the Appendix hereto and a brief report explanatory

of the above proposals.
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introductory..

Uftder the Melbourne Tramways ;.Apt I918, No .29,95, .Section .

34, Subsection (2),. the Board is required to submit proposals for

a General Scheme for the future development of tramways for the

service of the metropolis-.

1

I

The problem of devising a comprehensive tramway systiem

for Melbourne differs in important respects from that cf any

other City where a systematic attempt has been made to solve the

In addition to making provision for the futurelike problem.

I"

development.of tramways, a number of distinct electric systems

Many of the natural●have to be linked up and co-ordinated,

routes, however, which are essential for connecting lines are

The conversion of the cable

This is recognised

already occupied by cable tramways,

system forms an integral part of the problem,

by the Board's Act which gives the Board power to convert any

'I
:

cable line to electric traction-.

As the City is, and always will be, in a state of growth

the greatest difficulty is in formulating a plan for its transport

ation system which in the nature of things can nevef be complete.

If, like the cable system, it is not capable of gradual and easy

extension or variation, the system will fail for want of flexibil-

It is well known that traffic increases at a faster rate

The consumption of food

ity.

than the population of the area served,

and water, for'instance, increases directly in proportion to the

growth of the population, with some slight allowance for increase
In the

in consumption per head ^ due to the increase in wealoh.

case of transportation, however, if the City's population is

doubled there are not only twiee as many people to carry, but

generally they travel more frequently, each one haying potential

business or social intercourse with every other person in the

Moreover, as the City grows the average distancecommunity.

- 1 -
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ti'cVvelleci is increased. A plan that v/ill meet the ultimate

of expansion up to tdemands of the service must he capable

physical limits of the rout availables

he

e.

It is therefore necessary not only to estimate the

also to provide for an increased number

per head of population per eninum.

grovrth of population, but

of journc;ys

It is
more important that the system should be suscept-

the population spreads out rather than that

to folloY/ definite routes within

ea at present

properly provides for amendm.ent of the Scheme from time to time,

as it is impossible to foresee all tlie changes which may take

place over a lengthy period.

iblc of extension as

it should be laid out beforehand

" sd limits, outside the ervod. The ActB.T KJ

The construction of large work West of Spotswood or

the settlement of the Fishermen's Bend area, xvould render lines

necessary where, in the absence of some special inducement, no

settlement is likely to take place. In the last-named case a

direct tramv/ay connection to Williamsto’wn could be given by a

line from Boundary ^3treet, Port Melbourne, along V7illiamsto\'m

Road, and over the Yarra-by a car ferry.

The Board's aim is to construct a framework upon which

systeraatic extensions can be made to meet further possible needs,

without di.sturbing the proper functioning of existing and pro

jected tramways, or altering the location of any of the main lines.

One important object of a General Scheme should be to

avoid the mere duplication of transport facilities,

can be given of tramways running parallel to each other at a

xth an electric railv/ay between,

An instance

distance of less there half-a.-mile.

all serving the sainc. people in a district not sufficiently settled

throughout the long of the competing lines to support them all.

2 -
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A study of the growth of cities shov/s that they develop

both by expansion and aggregation. The tendency is always to

spread out from the centre, and at the same time there is a reflex

action causing congestion at the heart of the city,

portation methods have so revolutionsed social conditions that both

of these conflicting ltendencies have become accentuated.

Modern trans-

The con¬

(

I

tinuous growth of the area of settlement makes the problem of pro

viding public services more and more difficult. The daily movement ^

of a large part of the population to and from the business centre

in such circumstances results in congestion in thoroughfares lead¬

ing to the city. These tendencies have to be taken into consider¬

ation in devising a transportation system which is intended to

The system must not only beserve for a generation to come,

suitable for extension in the suburbs, but also be aapable of

development at the centre.

In many communities population gathers around separate

This is particularly noticeable in Melbourne,

there are places of

business centres.

In addition to centres of business and trade

education and amusement, beaches and football grounds, etc., which

For all these provision has to because aggregations of people.

In Melbourne the problem of conveying the population to

the beaches or foreshores in summer is second in importance only

made.

to that of conveying the people to and from the City.

Traffic develops along natural lines, and due regard

has been given to this in the treating of new routes.

The Board has, however, preserved the existence of

practically all lines authorised prior to its taking office,

although several of these lines are not well located in relation

to the system as a whole.

- 3 "



Passengexa should /be able to

without unnecessary changes of

to lay out a system which will, i

enable passengers to travel, with the fewest

from one point in the metropolis to any other point

more than two changes in the streets.

reach their d

car.

in conjunction with

estinations

The Board's aim has been

 the Railways,

exceptions possible,

with not

Consideration has been given to the fact that

metropolis there is an electrified

offering cheap and rapid transport to

tive functions of railways and tramways

suburban r ail Way sy

in the

stem

most suburbs,

were kept in mind.

The rela-
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the Board's prelirainarjr investigations showed that there

certain districts quite unserved "by tramways, a special Act

v^as passed authorising

schemes to the Minister, prior to the preparation of the General

As

were

he Board to submit special constructionu.

Scheme

The following are the lines which have been submitted

as Special Construction Schemes, and reported on by the Parliament-

Standing Committee on Railwaysary

Route
Miles

3.19Tranr.vay in V/est Brunswick

Tramway in William St., Peel St., and
Plemington Road

Tramway in Church St. Richm.ond, and
Chapel St. Prahran

Tramr;ay in East .Horthcote

2.09«  » ●

2.01●  ● ●

2.6»  ●

9.89

The following tramway has been submitted to the

Parliamentary Standing Committee on Railways but not yet reported

on Route
Miles

1.47
Tramway in West Coburg

» ● ●

The following are lines for which Orders-in-Council for

authority to construct have been obtained
Route
Miles

, 66
Traim/ay in Church Street, Hawthorn

Tranrvay in Brunswick Road Brunswick, and
Holden Street, Eitzroy

Tramway in Bell Street, Coburg and Preston

Cable Tramway in Lonsdale Street

●  » ●

.99* f ●

.61»  ● ●

.-15●  ● ●

2.41

141.56
Grand total excluding Government tramvrays

- 6 -



THE CABLE SYSTEM.

The dominating consideration in any trans;port system

is that all cars should he cahahle of operating over the entire

It is in this feature that the combination of a cablesystem,

and an electric system fails.

Amongst the evil consequences of such a combination are

the foil wing '

Passengers have to change wherever the cable tramway

.  meets the electric* tramway on a through journey,

inconvenience, loss of time, and the payment of a second fare.

This deprives the passenger of the advantage of tapering rate on

This involves

through .fare, so that in addition to losing time the passenger

The tramwe,ys also-lose passengers who, if a throughloses money,

journey were provided, would be piclced up or set down within say

a quarter-mile of the point of change, but ?/ho at present prefer

the junction. Congestionto wall; the short distance to or xrom

is created in the streets at the points of change, and in places

this is very serious, and will be still more serious the nea

such points are to the heart

or more cars can al?rays be seen standing idle or shunting,

results in the loss of the services, of a large number of cars and

The total loss to the Board in operating expenses at the

at these transfer points is estimated at £20,000 per

In addition there is the capi’&al value of some 20 trams

rsr

.A.t such junctions oneof the city.

This

c rews .

present .time

annum.

(?/ith their car shed accommodation, etc.) practically earning

Serious as this loss is, the public inconvenience is of

the result of counts

no

revenue.

even greater importance,

made at the more important transfer points, including only tho^je-

^7hich will be eliminated by complete conversion, that at least ?T

The value of

there is also

'it is estimat as

million passengers per annum change twice daily,

is considerahle ;the time thus lost by passengers

. 7 .



tlie dii3co:xfcrt in v/et v/e?.,-Gher and tlie risl:

r,;ccct)t VIA e transfers o

of accident.

.re given, each change involves

an extra charge o'C yd.,

taken fron the 'pnhlic a

equivalent to a total of £1^,000 per annum

a partial offset against the above cost.s

It iniowi thatT7e.',
traffic increases at a greater

tc a degree depending upon the facilitiesrate tl: n the poprlatio.-i.

The total capacityprovided. of a system is limited by the capac

ity of the routes passing through the heart of the city. In

Melbourne most of the city routes are nov; fulSby loaded,

therefore futile to add lines

It is

in the suburbs with an increasing

population, unless Mfre routes can also be provided in the city

the capacity of existing congested routes be increased,

is emphasised by Mr. McElroy, the late General Manager of the

This v

or

iew

Manchester-Corporation Tramways,- in his report on the Passenger

Transportation.Problem of Manchester as follows

■  »»The ultimate.yolume of. traffic which a tramway
"system'can deal with is limited by the capacity of the-
"arterial.lines pear the central.parts of the city.
"When the traffic 'on these lines approaches the "saturation"
point ; !● then additional main, arteries must be opened out '

"or other'-transit facilities-provided.

>

tl

tl

Traffic returns show■that .several routes on the cable

system are already overloaded. It is recognised that Electrifi-

cation will, give at-least dpuble the capexitj'-.

capacity will. 'b'e required for handling-the' anticipated future’

This increased

traffic.

sy31om.uusu be judged by its

tw.ee of ..its function, v/hich is to

In-the' o.'iC. -.;XG.m’-'vb.y

eff ec’tivenes n--:tiie nerforma..i*'

s.rgent possib?.’e number'.-.of .'passengers .over, the

. I’ii is owing to its shbrt-

1 kp- '. -to Mi to- ’d is ady an t ages.; in;’minor

has. been-abandoned ?/hereve'r .i-t.v&s .

j.
J. L-

'c '^b■l e ; f!■-/

transport the n-

r,:i.l’abl(^ in a limited ’irlme.-route.3 y

in :this respect ..ratheomings

.£ t s.mpci nr, 3 , -that

been used, except on

negotiate. -

- ,th

●  ... .

c c! ’ beavy:',.rs r s elf-prbp.el 1 ed - cars'.'tox-ades u*9



The inflexibility of the cable system renders it

particularlj'' unsuitcible for |iandling special services, whereas

by Electrification the Board will be able to deal satisfactorily

with crowds from football matches and racecourse and beaches,

on festive or other public occasions v/hich lead to aggregations

of people.

or

The conversion of the cable system is therefore an.,

essential factor in the General Scheme, The retention of any

portion of such system in the city, would be directly opposed to

the principle above enunciated.

It is well to indicate the important difficulties in

the work of converting the cable system,

involved have a bearing on the question of the selection of any

system maintaining a portion of the cable system in use

affect the order in v/hich the conversion can be carried out.

as the considerations

and also

The spacing of the tracks is such that they cannot be

used safely with the Board’s electric rolling stock, even if the

tracks could stand the heavier loading ; consequently the rails

This makes it imperative tohave to be laid in a new position.

fill in the slot to form a proper foundation for the inside rail,

On this account, andwhich will be almost over the conduit.

since for obvious reasons single line working is impossible, it id

The public conveniencenecessary to convert both tracks at once,

makes it desirable to convert only a short length of track at a

Every section, however, involves the building of a

drained and fitted with sheaves

Pc. this reason the sections

Alternatively a bus service be

time.

terminal sheave pit which must be

and pulleys at considerab?.e expense,

should be as long as possible,

provided.

9 -



Conversion must

the outer end of a rope towards the

proceed cither from the city or from

engine house, hut as the 1

depots are in every Instance.(except on Toorak line) placed at

end of the lines, the first portion of track

he made at the suburban end,

depot.

the

converted, if a start

cuts off the cars from'their regular

Accommodation must therefore he provided for the cars else-

where. As, however,

at any of the depots,

there is practically no. spare a,ccommodation

new depot must be provided-if a consider.r
a

able proportion ̂ f the ca.rs are to be kept in service for the

portion of the line not being C(inverted. Conversion from the

city end ^Tuld block the through route, forcing through passengers

to change twice.

■r
SySTMS ● AVAILiVB],] V

It has been pointed, out above that any combination of

an electric system with the existing cable system cannot offer a

satisfactory solution.of the transportation system of the matrepolis:
in the future.

'The electric lines must either pass round, but within

walkfng distance of the centre of the city, or terminat'e on loops

convenient thereto, or pass through the

:

.■ V

■  In its. simplest form, neglecting, natural, or artificial '=‘4

the system^pf feeding bh'to- a square sur-rounding the. '-barriera,

,  centre of the city, .provides ffbur" (●4-) through routes

(8) exits, and w<»uad have a capacity .virhich- vTould .be adequate for

some years.; . If‘, ^however, too larg;-e. a square be takenj .many pas V

engers will be landed, at some distance .from theii? destinations. .

If, to

. eight'or

overcome-this objection the trams are routed along'two si-';

■ ' a]

. ^

of the square, junctions are introduced ;a.t-"the intersections,  and

capacity of'th.e'system-halved. Taking the Post Office as the

centre, the obvious square is formed by Latrobe, Russell

and \?iiiiam Streets, to the use of which little exception can be

taken.

o

the

Flinders

.

- 10



William Street may be connected through to South

lelDourne as already suggested in the West Brunswick-City exten-

however, no outlet across the

If, to overcome this difficulty

Flinders Street and across Princes Bridge,

Sion proposal. Russell Street >:iaD

railway.
oars were turned along

the capacity of the

and a most incon-Plinders Street-Richmond line TvouM be cut down,

venient junction inti’oduced at Princes Bridge. Alt ernativ ely,

the Russell Street cars could be routed east to Richmond, and

cars from St. Kilda Road west along Flinders Street :  this would

necessitate another awlcward junction and loading point at the most

congested pedestrian crossing in Australia,

The general use of a looping.system in the city is only

warranted where through routing is impossible. A large number of

loops would be necessa,ry, each surrounding one or more blocks in

the city : if certain streets arc barred to tramway traffic, these

loops could only be connected to the na,in lines by indirect routes

involving a number of curves - the wiring at these curves would be

objectionable. The placing of the loops of the southern lines , at

the south side of the River would bo inconvenient and lead to most

serious 'congestion?

The system of through routing along the main arteries

●of traffic, wherever it can be ^ployed., therefore is by far the

best from every point of view.' passengers are enabled to pass

through the city without change, they lia've the-advantage of the

trajav/ays in the main.-;Sfreets for travelling short distances ;●

junctions on the main streets .are avoided-, and there is less con

gestion of traffic;-. -This.’system has, therefore, beer adopted as

far as possible in laying ou-t the General Scheme, and an effort

has been made to avoid nume.rous right-angled junctions in the city

where the overhead wiring would be objectionable.

t£on can be taken to the overhead wirin

Little excep-

hecessarj* for a -bhrough line.

- 11



POHSLATIOH.

Whilst the Board’s Act indicates that the General Sche

shall meet the future requirements of the metropolis, no future

fixed date or specified population has heen laid down therein.

The capacity of any complete scheme must necessarily

he finite, therefore the Board has had to choose an arhitary future

date as the limit up to which the tramway transport requirements of

The year 1940 has heenthe metropolis should he provided for.

selected for this purpose.

In order to determine the future traffic requirements,

and to set out a programme of construction,

estimate the growth of population of the metropolis during the named

period.

is necessary to

It is difficult to forecast 'che growth of any city over

long period of years with any degree of accuracy, as the factors

which contribute to the variation of population are so diverse.

a

cities of the
A study of the past growth of numerous

world reveals how wide is the va.riation of i.heir gr cv;th.rat es

of considerable size the

decade is lower than thaz

in other word.s the population of

decreasing rate of increase.

Generally in the case of cities

percentage increase of populabion per

for the preceeding decade, or

such cities generally increases at 0/

Figure I shows graphically the population of Melbourne

for each decennial census period from l86l to J-.921*

1881 to 1901 therethat betweenFrom this it v/ill be seen

was a period of very rapid growth followed by

population remained almost stationary,

conditions existing during

of reaction which followed, both conditions being abnormal.

period when

This is explained

the

by the

the land boom period and the perxod

a

Exc ept

- 12



lor xhis period the growth of Melbourne has followed a fairly

regular curve and for the purpose of the General Scheme it has

been assumed that the growth of Melbourne will approximate io the

continuation of this curve.

On figure 2 is plotted a curve for the past and future

growth of population which has been derived from the above

tions.

assump-

The increases per decade for this curve compared to the

past increases are set out in the following table

ACTUAL GROWTH AVERAGE GROWTH ON CURVE

% IncreaseYear Population Population ^Increase

*  1861 139,116

206,780

282,947

490,896

496,079

593,237

766.506

134,981

206,253

291,641

390.876

503.775

630,118

769,771

922,588

1.088,435

● 1,267,214

I871 47.78

36.83

73.49

52.8

1881 41.34

34.03

28:88

1891

1901 1.09

19.59

29.21

1911 25 ..07

22.161921

19.85

17.97

16.42

1931

1941

1951

The above forecast is conservative,

growth for the last.: 10 years,, viz., 29.21 v/ere continued, the

population.would be 1,279,700 by 1941 instead of l..o88,435 as

estimated.

If the rate of

For the purposes of the General Scheme, the Board has

adopted the average curve as set out above and shev/n on the graph '

figure 2.

- 13 -



This gives a much smaller increase in population than

the figures apparently adopted by the Metropolitan Board of Works.

In laying out a water supply scheme, a generous estimate is ad

visable in order that the supply and the main conduits may be of

The capacity of a tramway track is, however,

not capable of variation by alteration in its construction,

traffic increases beyond the limits provided for, additional tracks

must be laid down.

ample proportions.

If

As indicated above, the papulation of Melbourne according

to the 1921 census is 766,^06.

does not, however, coincide with the Board's area as defined by the

The data collected by the Board show that the population of

For statistical purposes in connection with

this is the figure-which has been used.

The area over which this was taken

Act.

its area is 774,000.

the General Scheme

Allowing for the differences in area as above mentioned,

it is estimated that the population of the Board's area will be

1,094,500 by the year 1940, as compared with 1,088,435 estimated

for the censruB in 1941.

Of the present total population (77'^»000) , 717 >000 or

92^ are seiwed by either tramways or railways, and of the future

population of 1,094,500 a figure of 1,060,800 or nearly 97^ has

been assumed as the population which will be served by either

tramvvays or rail^vays .

The present area served by either railways or tramways

density of population in thisis 61,965 acres, and the- average

area is 11.6 pef acre.

of trarrr'jvays in the metropolisThe present total mileage

There are, therefore, 16.21 route miles of tramwayis 125.31.

population of 6.180 per route mile.to every 100,000 people, or a

- 14



If, however, the mileage

urgentl3^ required for areas without

West Brunswick, the route miles

and the miles of tramway per 100,000 inhabitants would be 17.2.

were inSreased hy lines

any means of transit. such

ofas
trailways wouM be 133 -  ,

I
If to the a^,ove is added the

authorised, which are admittedly

those lines which should be constructed

mileage of tramways already

3'’ considered necessar3'', and also of

on the fringe of the settled

areas for developmental purposes, the route mileage would be 145 and

the itiiles per 100,000 would be l8.8.

Owing to the radial layout of the railviray system of

Melbourne, the area to be seiwed by tramways lying between the

railway lines will increase as the City expands.
i

In order to serve the metropolitan area satisfactorily

for the calculated period, it has been found necessary to provide

a route mileage of tramways virhich works out at  a rate per 100,000

inhabitants much greater than exists at present.

The total route mileage of tramways in Melbourne v/hen

the ne?; lines are wholly provided as set cut in this scheme, will

be 266.21 or 24,3 route miles per 100,000 ?/ith a population of

4.111 per route mile.

The total area served by both railways and tramv/ays when

these lines are provided v/in be 39,3C3 acres, and the average

density of population in this

average density of

^rea will be 11.8 against the presentCU/

1.6.n 1

It will be seen that the tre.mwp.y extensions proposed in

requirements of t.he

su.ffice up to the

The number per route

the general scheme will amply provid.e for the

estimated population 'by the year 1940, and yvill

period when the population

uile of t

density

reaches 1,50'^P^0*

then still be under 5,700,tramway" will,

per acre below 17 or for served athos c

and the average

rea-s outside "cbe

- le “



four-mile radius only about 13 per

figure outside 4 miles of 6.4,

9-cre against the present

In preparing the General

teen laid out in order to all

Sion of the City in,any direction,

district, however, up to the limits

ow as

Scheme, surplus mileage has

nearly as possible for

Uniform expansion in

expan-

every

provided for. is unlikely.

Comparinf the districts to the North and South of the

Yarra, i.e., those from Heidelberg around to Wiiliamstown on the

Northern side with those from Nunawading

on the Southern side, the facts are as -follow

around to Port Melbourne

NQRTHSRN SOUTHERN TOTAL

Miles Miles Miles

Present Route Miles of
Tramways 48.7 76,6 125.3

Per Cent, of Total 61^

Future Route Miles of
Tramways

Per Cent, of Total

117.8 148.4 266.2

44^ 56^

NORTHERN SOUTHERN TOTAL

Acres Acres Acres

Present Area served by
Railways 8c Tramways

Per Cent, of Total

36.544 61.96525,421

41^ ^9%

■Future Area served by
Railways & Tramways

Per Cent, of Total

42,649 46,654 89,303

52^

It will be seen that taking into account the existence

a complete electrified suburban railway system, the scheme makes

^^equate provision as regards the amount of track provided,

pointed out above, traffic increases at a greater rate than the

population. The number of tramway Journeys per head per annum

As

- 16 -
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lf;20 in the metrop«»lis was 290.

tramway travel of 390 per head per annum can he reasonably antici

pated hy the year 1940.

It is estimated that a totalin

This would give a total of 411 million journeys per annum

an average of 1,540,000 journeys per route mile per annum,

against 1,675,000 at present.

asor

SELECT 101^ OP ROUTES .

The selection of a route where one is not already

-indicated, is governed hy various considerations, sociological,

topographical, engineering and traffic.

pre

Under sociologica,! may he classed such matters as density

of population and the hahits of the people, the class of business

along the route, and the direction of travel.

the width of theThe topographical considerations are

the absence of heavy gradients, railway, river and cr^ekstreets

crossings.

A desirable extension, for instance, would be along

.  I’oorak Road East of Glenferrie Road, -but its adoption is preoJmded

the railway crossing on the Glen
by two severe gradients, ohe near

the other intmediately West of Tooronga Hoad.,Iris line, and.

Similarly, an extension

Road and Union Road to Whitehorse

from Warra 'along Boundarygul Road Uorth

Road would involve severe.grades.

heavy that a tunnel or ,a deviationAt Punt Road the gradient is

as shewn will be necessary.

so

the methods of connecting

most convenienced.
The traffic considerations

with existing routes, and how
the pu

are

blic can be

most suitable route is indicated

traffic, the location of shops,

to existing means ofonnection

In many instances the 3

by existing vehicular and pedestrian

'  the width of the roads and ease
of c

' 17transport.



There are three sones to he considered

(1)
zone, where the main difficulty is

to geo a sufficient number of routes to carry the

(2) The outside zone, where the difficulty
how many routes, if any, are required,

covered by connecting lines.

is to decide

The intermediate zone,(3)

The most important and difficult problem in preparing

the General Scheme is the provision of sufficient routes into the

City, and their inter-connection. In order to furnish the means

of dealing intelligently with the problem, a large amount of

atistical work has been necessary,

date selected had to be estimated, its distribution had to be gauged

"by the aid of data on the existing- distribution of population.

The total population at the

The

proportion which will use the railway from each district had then to

he estimated, an increase in the general riding habit allov/ed for,

and the number of cars required to carry the resulting traffic then

determined.

At the present time 17,300 passengers leave the City by

This represents

After allowing that the

larger proportion to the distant

trail during the half-hour of maximum traffic.

2.8a- of the average i^eek-day tra,ffic.

Railv/ays will in the future carry a

suburbs they serve, it is estimated that 36,000 or about 3% of the

estiaated future week-day traffic will leave the City by tram during

the maximum half-hour.

of twenty seconds isWith electric service a hec!,dwa,y

practicable in streets with few intersecting lines, but in designing

to reckon on such a dense service® system it is not advisable

throughout, as it is not practicable to distribute the loading

An endeavour has
leading to the City.equally over a,ll the routes

oefcu made to avoid extreme congesticn
A11ow¬ns possible,

loading of 30 cars

truck cars will be

faras

®'UCe has therefore been made for an average
c

As double
outward half-hourly at peak load.

18 -



used in the City, an allowance of 100 passengers per car is made.

The Bdard'B largest standard cars are easily capable 6f carrying

more, hut experience shows that equal loading on all cars is not

The minimtun number of routes required on this basisattainable,

is tisrelve (12) .

Excluding Flinders Street Extension (the line to the

River, T/harfs and Docks) v/hich does not lead to any suburb

number provided is fourteen (14) .

relatively few passengers.

Board's Act for amendment of the General Scheme as occasion may

require, any additional routes that may hereafter be required can

be added when occasion arises.

the

That to Foots Cray Y;ill carry

As full provision is made in the

(

It is estimated that over one-third of the total number

of passengers leaving the City during the half-hour of heaviest

leading will travel toYvards the South and South-eastern suburbs.

After allowing for those v/ho V/ill reach theii destination via the

Ghurch Street Bridge, it will be necessary to provide cars for

about 10,000 passengers per half-hour on routes crossing Princes

Bridge, Q.ueens Bridge, and the new Spencer Street Bridge;

majority of these passengers v/ill desire to travel by Princes

route to the South-eastern

The

Bridge, as this offers the shortest

suburbs. This line will

fixed by the minimum headv/ay.

have to be accommodated on the other tv;o routs'

therefore be loaded up to the limit

engers willThe balance of the paDS

j .

the North tc the West

^ r about 12,000 pass-

handled with comfort by

On the lines leaving the City on

of Hicholson Street, provision is required for

These should beengers in 30 minutes .

electric cars on the five routes shown.

commodation will be
To the East and North-east ac

necessary for about 14,000 passengers

to the South-eastern suburbs via Batman Avenue.

including those travelling

As provision

●  - 19 -



nust also be made on Victoria Street for

included in the above figure, five routes

a new route along Albert Street which

conversion.

cross town traffic not

are indicated, including

will be useful also during

These routes have been

order to gain advantages in operation which

the cable systerrl in which the

impracticable to connect many lines

point.

connected through the City in

are unobtainable with

arrangement of the gear makes it

now terminating at the same

In connecting up the various routes in the City consider

ation has been given to the following points

The convenience of the trcivelling public.

The balancing of services.

The reduction of congestion at necessary crossing points.

The provision of services passing along the City
boimdary.

1.

2.

3.

4.

(Cross town traffic).

The convenience of the public will be met as far as

possible by routing distinct services from the one district to

different lines in the City, so that passengers from a distant

suburb by changing cars a,t an intersecting point, which will, if

possible, be )nad^ a fare section, will be able to reach any part

of the City traversed by electric trams, v/ith the least extra

charge and a,t a minimum of inconvenience.

estimated that the traffic to the South and South-

Cars will there-

Carsdistrict to the other.

It is

cast v/ill about balance that of the North-west.

fore be routed through from the

from the East and North-east will have, however, no outlet from

Provision is therefore

3ourke Street, at a point conven-

one

the V7est after passing through the City,

for shunting at the end of

tent to Spencer Street station,

hatrobe and Lonsdale Streets can turn

Those which will traversecars

South past the Station to a

■  ,/h.

>1

j\
- 20



loop in South Kelhourne.

at present.

Others will shunt ill Batnsin Avenue as

During conversion
of the cable trans,

to unequal growth or difficulty in balancing,

and later, o?/ing

it nay prove necessary

In the latter

in the former

the loop shewn in queensberry Street and at the junction of Sydney

to turn cars back either North
or South of the City,

case the loop in South Kelbourne vrill be of service,

Hoad and Flenington Road. These loops will, also be of service for

storing cars near the City to deal with special traffic. For

traffic towards the East the shunt in Little Collins

track in Flinders Street West v/ill be used.

Street and the

An endeavour has been made to reduce the delay at the

crossings in Swanston Street by using Russell Street for routing

cars through to the East.

Services will be provided along Victoria Street so that

passengers may tra.vel from the West and lIorth-iYest to the East and

South-east suburbs, without po,ssing through the City and adding to

the congestion there.

In selecting routes through the City from the North toj

South, Spencer Street, William Street, and Swanston Street have ;

^6en chosen because they lead directly to bridges (existing or

In selecting routes from East to ;proposed) across the River,

as Collins Street is barred, it is necessary to use Bourke

Street as otherwise there would be too great a spacing between

Bourke Streetthe
2‘outes and an insufficient number available.

Moreover leads directly to the Spenc

^%ortant shopping street.

Street Ster ation, and is an

and
travelling via Spencer Street

will wish to

They xvill, therefore,

from which a proportion of the '

- 21 “
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Of the passengers

Bridge from the City

^®^ch districts East of St. Kilda Road.

® ^0 travel via Hanna Street

Q.ueens large pr
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cars will be routed along Toorak Road,

accommodated on St. Kilda Road

the Board desires to provid

Junction.

by the

e  from Prin

If the necessary authority

The balance can only fee

a third track which

St. Kilda

use of

ces Bridge to

for laying down this

it will be necessary to u

track.

when required, cannot be obtained,

queens Road. A route along this

se

as High Street has

route on the plan.

road as far

therefore been shewn as an alternative

SUBURBAN EXTKNT.qTmT.c!

The problem in the suburban area embodies several
considerations

1. How far to extend.

The relative functions of
outer districts.

The economic considerations.

The spacing to be allowed bet\7een lines.

railways and t
2.

ramways in

3.

4.

These considerations are all inter-related,

follows the means of transport and settles first

line.

alon

Population

g the railway

The 2Bap giving the distribution of population shews outside

the tramway districts an area of settlement around each railway

station. As this area becomes congested, home seekers find it more

satisfactory to settle near the more distant stations, as by doing

so the total travelling time from home to the City and vice versa,

including walking time, will be less,

important consideration than -time will, however, choose the

Those to whom the fare is a

nearer suburbs. The breadth of the zone which can be settled by a

railway line is therefore complex of many considerations, such asa

distance between the stations, amount of fares, and the income of the

inhabitants. In. addition to many other mi.nor factors,

ical and

.topograph-

of these factors have been modified

^  electrification of the suburban railways which has brought

sociological. Many

I*- 22 -
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distant suburbs so close to the Citjr in point of

question of relative fares and

irfportance,

c 0nv en i enc e j.s now

t, rae that the

Cl G-se-tor

The ti’amway system in Helbonrne

a dis'cance of miles from thcj City,

t3i3 full distance by tramwa5/(^i

to ano travelling by the railway,

doing so, as the time map ’'C» sh®wn'.

possible Tlimit of through tramway travrl has not

As, however, both systems belong to the pub].ic,

that new tramways should be built to tra,''’'erss districts by

p:c

yet been reached

it is uniesi??a.ble

railway unless they serve the Railwa,y Stations, and compete on3.y

incidentally by their connection with the lines leadi’^g to the Ci

extends Raster!f for

and mD.nir passenger^

erence oo V'a;i.kj.ng the distance

although they 'vcvJ.d save time by

it is evident then, that the

travelt f

.

The St» Kilda/Brighton tramwa,y, for instence. t<^r.ni'.:atoo

at thvC Brighton Sta-tlon, and is at no poant distant mere than half-

It carries a large chrough tra-h'’ic,a-mi;'c from the railway.

raiIwayhowever, and serves the locaJ. tra.ffic mrsh. better han a

systam.

:ost of a pass engorThe heaviest items in the operating

function ofThesetransport system are the nla.tform cosu

time and not of dista.nce

-f-.

hof the car

O d.

mi 1 e,and net of the cou.r

.run as many car miles or

i:?.g large unitsis by runn:

toThe aim of manage.rs is therefore

passenger miles per hour as pcssibre.

at a high speed that the operating costs per

i“ailway can be hept low enough to leave a margin

fixed charges

i^ an effort to secure loca.l 'orafirc,

'^’●cser together than a mile, tlia schedule spool i^

j. r.

passe

permanent way,ght-of-way-on the T

stations are

f

nger mile on a

In for paying the

stations.a,nd

high

-u 1

placer, much

'h reduced

 ;c

so T.ucn

enalised in

●effort to iriar.ntain

oimo .
r'- e s ei i o us ly P -travellers a:the long distance

-eased in an 3
the power costs a^re g;.-eat.'.y inc_ .

Any reduction in^ ^'-igh schedule speed,

rssuins inschedule speec. ^

expl 0-1 ®d aboV o.
nlatform costs

ascar mile,oer
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Over of tramway pasr.engers travel

only 3' small proportion of the journeys hegin and end near a

For local and short distance travel,

The traveller from a distance to

one section onlj'’,

station.

trasE7ay is more convenient.

therefore.y

out

railwa

the L

City shGEUld therefore he encouraged to take the tra,in, while

t’-'e short distance traveller should use the tramwe,y.

vUl, of course, provide a through journey to the City in the
%

process of catering for the local traffic along the route,

to distances of three or four miles

the fact that it picks them up and sets

destinat j.cns .

the

A trairwe/v’

It

also test serves passengers up

from the City, hy reason of

them down nearer their

short int ervals

,  is therefore

of ahcut eight miles.

atstationsTie erection of new railway

three miles ofsay the Ciwithin a distance of,

at dists/ncesConversely,

as previously' set down.

This has heen the object

to he deprecated,

the trams should ,
feeders to the

in the extensions proposed in

lines feed railway

leading Fast and West,

order to reach tiie

act as

rath

n

railways.

the Brighton and Heidelberg districts where the
er

rout esIn the former case,

than lorth and South, have been selected, -

stations.

i

foreshores.
course,

railway, should oi

A, tramway laid down to serve a.
Unfortunately,

rea.clned

sta,t ionrai3.way sthe
deliver the passengers close to

however, the stations are not a.uways so

-jhey are,

pl

read;

to beac ed

-  a level crossing usually

■y hy a tram line, and when

of tram-^'ay carryA short line
to andssengers

;  it must depend to a

ing only paexists.

from the railway has no j.

Sreat extent upon traffic

^ series of isolated traimways

prospect

crossing

economic

0 o'oliS^"'t:i--

i'procal oc-

stations

ne,

U.'.

rai

ligati

tram

ofoperation

It is

Th.elwaj^.
»  ‘

is impossible.

tramways to ser^rs
that thconsidered, therefore

railways carries a-

^«ilways Department to

and the line-crossed by the

the
t of thethe paron on

vvhere they can 'oe reach-
expense

Tramwciys

the v/hole

mainly on the

and that

should nott  fallOf
^tolishing level crossings

2oar^. =. 24



?r-

Tramv/ay extensions seldom pay at the outset either

directly or indirectly, unless they reach

such as a business or pleasure resort or a large centre of popula-

Consider an extension one mile in length, with its tribu- '

some definite objective

tion.

tarv population gradually getting sparser as the terminus is

For the first.quarter ile, the majority of thapproached. e

inhabitants will walk to the section, i.e., the old terminus, to

of thethe extra fare, so that less than three-quarterssave-

population beyond the former terminus will use the n_

settlement progresses, particularly towards and beyond

nevr track As

the e'-;

fill half-
terr.inus, extra traffic on th^vSiole line helps to

and produces a surplus on

for the extra fixed and runviing chai

a

irs on the original final sectionca

inner sections which pays

poy

e

TCS

not until e- fur trier e: sion
It is usually

section gives o. direct return.

on the new section,

is added that the origina.1
and jiost

extension.
of this is required to balance the charges on uhe nc

the central portion of a-ny

extension,

the travel on the central portion,

the population is gro..’ing.

system
Speaking broadly, it is

ides the surplus to cover the cost of
0  Xu

prov

ertonsion which produces
to

therefore sound policy

ch

the

It is

 carry
, while

the central
of extension, provided that

the surplus to cover the i
i

out a moderate programme

system is capable of providing

loss, and that there is a prospect

nitial

in a
of the extension paying

edthat traffic

enable time, be sufficient to

latter

stem ov7iied by and

crei:

that thassuming

In other words, it is.necessaryfew years.

^y the extension will, within a reas

naintain the average of the whole system,

the case in a sys
Just paying, which should bo

operated for the -jpublic.

;  to require less w

e
issent costs

lead to bankruptcy, for

traffic

xpect more a-t pre

,70uld eventually

To

ould reduce thew
present fi£^ureincreasing fares beyond the

and the toital revenue
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For the whole M. & ®. T. B. system to 3oth June,

earnings per mile of route were £l6,6oo and 1,952,256 passengers

mile of route per annum were carried, giving a return of £2,J

annum per head of population served, which averages 5,820

The average of t,.he car miles run per annum i^er mile of

1922,

o-/ ● >

per

the

per

per

route mile,

te is 189,200.roH'

To the year ending 30th June, I922, the capital enpenc

electric tram?;a-ys only is about £1,750,000 or £ , 2C 0 perpvture on

liiile cf route.

At present costs the total annual expenditure jper mile of

shewn inthe population IS

On the same diagram the straight line gives

route v/ith a service proportioned tc

■attached.Diagram

the total revenue per mile with differ'Snt

to travelling habits of 38o and 390 and lor xO

loopu ■●●’respondinglations co?X'

and 11 passengers

o'rerx'igu-ve in SielbournThe presentper car mile respectivel3’‘ .
■●’id ing'■h . i yjt'oliat.The diagram sheni-^

cf about

10, and that in Sydney 12.

habit expected, and average population
nf5,000 per mile

OY'. tbeig chf/ efixed and opens.t >  -
route will be required to pa>3’’ the

sys’cen, assuming- ths.t

0- fact the conversion of the cade

out by the reneviTal fund of that sysiem.

11 built wID a

ysrs

bter.A- .'’v T:*'cs'-oital.ith new
carr j.'-idill be partlytem w

i cervice isaboi'-e densi'oy ano.tlie"GhatThis dooes not -mean

^s^uired on the extensions, but

’^tole system

'^^Pital Coat no al3.owance is made fe.'.

^s’^enue, but merely for inttere

that

●Grfor theas an average

rateDt

the
it nost -oe Kaintained on

in the above

to the State
amwayo to pay.

contributions

and rener/als .

to fallcontinue
interest charges

If capital costs and

rage population required psr mi-e

also be a certain amount
t cf s

will decrease,

sxten-
of t,ramv/e.ys

track o.n the

^he 3'Ver

There

®ionc

^00(}...

'

ingle

are additional cos
ts due to

which the'  T)ut on the other hand there
●  on

inoludod in tho figure.P^’^ing which e.re nerb

.^arrt -s based. .. 26 -



SPAGllTa OP ROUTES,

It is obviously impracticable bo provide tramways ir}

every nain street in the suburbs, net only because of the'excessive

cost of track, but because it wouIl.d be impossible to provide

frequent service on many lines, without running more cars than could

te filled, or than can be run on the lines in the City upon which

these outside routes converge.

B*

A tramway with a service less frequent than twenty

attracts much travel exgjept during business hours,ainutes never

unless it serves some definite objective such as a. beach or park

or sone centre of population.

th
By doubling the distance between parallel lines

practicable to run twice the

The effect is

costs , the total ca,r mileage

1x1 hoAf, nc

the sane population served, it

nurcer of cars on the sma3.1er number of routes .

iw O

that without increasing the opera,ting

being the same, the standing charges

core cars are required, and the disrric'j gets

service of double the frequency. The question Jren ar...:.es

®bat is the proper spacing in such a case.

cutaxks areon or

the benefit of a

to
1

the
average person from

of a mir.e

little

With tramlines a mile apart the

^^ea between v/ill have to walk approximaue-y a qua-^.e

a rate of walking a

reach the tramline

the average, half the in-
inte

bo reach the tramline

than four miles an hour, he will

“inutea

and allowing

and have to wait

four

rval between

before he starts his tram journey.

on

bfaisB

shews
assumptionthe above

-  iustified by

based onAn investigation

’^bere only infrequent s

^'^erage time between the home

ervic
the traffic●

es are j

and the

The Board has,

tramcar

mils

I minimumis ®

therefor®'
foj .a

spacing of about one

as a basis of its investigation

baif. tra
each side of aa~mile on

ext endsrved areathat the se

and the samemway

ta,iten
distance

for
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Ijeyond the terminus. This
IS ccnsistent ■.vith. experience else¬

where .

SPECIAL SERVICEao  ,

The inflexihility of the Cable system renders it

particularly unsuitable for handling special services,

at which cars can be shunted is slo ,  sidings cannot b

The rate

e ope?cated

except by auxiliary ropes , and their construction would be very

It is impracticable to use loops.costly.

.scheme as laid out, advantage is taken of theIn the

■flexibility of the electric sy'stem. to provide loops or sidings

at points where special loading is to be handled. These include:-

The Esplanade Terminus,
Caulfield Racecourse,
Flemington Racecourse,
The Agricultural Shov.^ Grounds
Richimond Rac ec ours o,
A/ictorj.a
South Melbourne Cricket Ground

Kilea Cricket Ground,
iendon Cricket Ground,

Ground „
i-round .

O u «

ESB

ITorth Carlton '
Fitzro3^ Cricl.at G

the Board has giventhe foregoing SchemeIn devising

the followin.g considerations

transport

s of the Board

These facilities

facilisufficient

aI ct

includ

particular attention to

The provision of s .

all settled portion

(a)

serve

ties to

rea for a

e traimrays

or indirectly, and

ahead.generation

leading to the City, either direct

to other objectives

recreation resorts.

j  such as ind.us

are alLines

orcentres
trial

Ided betweenprovi

f traffic may

so

interflow oiuburbs where the i--

s connecting

those s
o ramway.

warrant a crosc in theof routcfjc uf fi0ient numb e rf aThe provision oi timat ed●  the es
suburbs, to carry

c ro'wd- ing o .i.undue

innerand

loads without

undue congestioner

City proper engerspaG-^^

G along thefuture pea J.w

of earn¬
the carson

routes.
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genera l S C H E I.i E .

STATISTICS (TOTAL) .

Present Future

1,094, AOOTotal Popu3.ation 77-^,000POPULATIQil-

Served Population
ran)(Rail or 1,o6c,Boi717,000

Area Served Acres

Tran)(Rail or 61.965 89

14097Area Served Square Ililes

Ac r e

.  area)
Density per

f Served 13 .811.6

?66.1● Jof TraiTv;a,ysirai:a^yg . Route Miles

Miles per 100,000 of
Total Population

2^-. 316.2

of Tramways

per Square Mile

Total Population per
Route Mile

Route Miles 1.91.29

4,1116,180

Total Passengers per
annum

PASSaiGE^. 411,000.000210,000,000

390Riding Habit ,
(served Population)

290

annum per 1,540,000Journe^/s per
Route Mi-^e

1,675,00c

Half-hour vol^ai^e^ from
City at oaoDoauC-
TO earn

36,000
17,?00

at
Half-hour ,

outbound peah
percentage of ve —
day pass

as

sengers

34
2 44

)
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A P p E ¥ ;d I X.

The following are the plans and graphs referred to in the

r>roposals of the Board.

_PLM. a. GMTERAL SBHEJfiE -

nevr routes r^roposed fn the General Scheme, Cable

lines to be converted, existing Electric lines ana irne toiO

be abandoned.

PLM 3. PRESEUT SYSTEK'IS

Shev/s, existing systems,, authorised lines, and lines

submitted as special schemes.

PLM C . PRESENT SYSTEK^S TIFiE MAP

Shews, Railway time Zones v/ithin served areas and Tram.way

Zones outside Railway served areas.

SERVED AREAS -

areas served by electric tramways and railways

under the General Scheme.

Shews

PLAil D. GENERAL SCHEH^IE

SYSTEtiS SERVED AREAS, -

erved byexisting tramways and railways, also

PLM E. PRESENT

Shews, areas s

the present distribution of population.

GRAPH FIG. X-

Shews,

decennial cehslis period frSiri l86l to 1921«

GxRAPE fig, r.

Shews

o
the growth of the population

futur
a curve for the past and

f Melbourne for each

e growth of the

population of Melbourne.

1.
of route v/ith a

expenditure per mile

and the
Shews, total annual

total revenue

to travell-
the populationservice proportioned to

rresponding

il passengers per car
per mile with different populations co

396 and for 10 anding habits of 3^0 and

i‘'iile respectively.

i^::i
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