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MELBOURNE AND METROPOLITAN TRAMWAYS
BOARD.

CHAIRMAN’S REPORT UPON HIS VISIT T0 AMERICA, GREAT
BRITAIN, AND THE CONTINENT OF EUROPE, IN CONNEXION
WITH BLECTRIC TRAMWAYS.

I

To the Members of the Melbourne and Metropolitan Tramways Board.

DEAR SIRS,

In accordance with your desire that I should go abroad m order to investigate the question
of Conduit System of Electric Tramways in operation in the United States of America and in
Gireat Britain, and on the Continent of Kurope, I left Melbourne on 10th March, 1923, and arrived
in San Francisco on the 9th April.

I spent a week in San_FranC:isco and a similar period in Los Angeles, inspecting the tramway
systems in these cities and interviewing tramway authorities. As you are aware, San Francisco
still possesses a cable tramway system operating along the steeper routes of the city, as well as an
extensive system of electric tramways. In this respect 1t very much resembles Melbourne. In
addition, the tramways, both cable and electric, are owned and operated partly by the municipality
and partly by a company known as the Market-street Railway Company. The cable systems
operate on routes that are too steep for the safe operation of electric tramways. There isno conduit
system in San Francisco, all the electric lines being constructed on the overhead system. The
cable systems there do not differ materially from the cable system in Melbourne except that some
cars ate a combination of car and dummy, and instead of flying shunts as here, the cars are
reversed by turntables or have two-end operation. The President of the Market-street Railway
Company (Colonel Clarke) very kindly placed an officer at my disposal, who took me over the
various routes and the tramway repair shops. The type of electric car in use in San Francisco
is the ordinary “ box car of the * pay-as-you-enter 7> type. There are no zone fares, a flat
rate of D cents being charged to every passenger irrespective of the distance travelled. The electric
tramway tracks; generally speaking. were in poor condition and extremely noisy. The quadruple
lines in Market-street—a street 120 feet in width—render the crossing of the street a difficult and
dangerous proceeding at all times to those who have never-experienced a similar set of conditions.
The tracks of the Market-street Railway Company were about fto undergo a considerable
reconstruction. In 1913 the City of San Francisco had a very comprehensive report prepared by
M. Bion Arnold, with a view to the complete municipalization of the whole of the tramways in
the city and effecting improvements. So far, however, nothing has heen done to give effect to
this report. There 1s necessarily a want of co-ordination and unnecessary competition between
the tramway services in the municipality, particularly in Market-street.

The Los Angeles tramway systems are in advance of those in San Francisco. There are
also two rival systems there—the Los Angeles Railway Company and the Pacific Railway Company,
both operating street electric cars, the Los Angeles Railway Company being much the larger.
The type of car in use ls the central entrance one, accommodating 56 passengers. The Pacific
Railway Company had just introduced a number of new cars. These were amongst the best I
saw in the United States. I also had the opportunity of inspecting the workshops of the Pacific

- Railway Company at San Pedro, the port of Los Angeles. Their arrangement was excellent,

and they were a model of what repair shops ought to be. I was pleased on my return to find that
the lay-out which Mr. Strickland had prepared for the repair shops at Preston closely resembled
the lay-out of the San Pedro Repair Shops in all essential particulars. I am indebted to Mr. Paul
Shoup, President of the Pacific Railway Company, and to Mr. Pontius (President) and Mr. Voight
(Vice-President) of the Los Angeles Railway.Company, for the opportunity of seeing over their
respective systemns. 5 ;

Up to the time of my visit, no motor buses ran on tramway routes in either of the above
cities, but there was evidence of their growth on inter-urban routes where traffic was light.

On leaving Los Angeles, I next visited Kansas City. The tramways i this city were in
the hands of a Receiver owing to financial difficulties. Both tracks and rolling stock were in
a poor condition. The tramways were subject to considerable jitney competition.
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New York and Washington are the only two cities in America which have conduit systems.
In the Borough of Manhattan (New York proper) the whole of the tramway systems are conduit.
tl}ere being no overhead wires. They are operated by over 30 different éompanies. With the
h]gh wages costs prevailing and the average distance travelled per passenger journey, it has been
found immpossible for the tramways to meet their annual obligations with the H-cent fare. Since
1907, they, or most of them, have been in the hands of the Receiver, and this notwithstanding the
volume of traffic is greater than the tramways can handle. In New York I had the pleasure of
meeting Mr. Daniel Turner, whose name I have previously mentioned, personally.

He was recommended to me by Mr. Frank Hedley, Vice-President of the Inter-Borough

Rapid Transit Company of New York, as being the highest authority T could consult. T had a

number of interviews with Mr. Turner, and so greatly was I impressed with his knowledge of

street transport that 1 cabled the Board for permission to obtain his advice upon the Board’s

general scheme for the development of the tramways of Melbourne, as approved by the

Parliamentary Standing Committee on Railways, and particularly as to his views upon the relative

- merits of the conduit system as compared with the overhead system of electric tramways. ~Upon

receiving the Board’s approval, I submitted to Mr. Turner a series of questions, and, after

discussing fully with him, I invited him to reply thereto. A copy of questions and his replies to
same will be found attached hereto.

It will be observed that Mr. Turner does not favour the conduit system as against the
overhead trolley system. He points out that, on account of the expensive construction costs
and its relatively high maintenance cost during operation, the system has been rendered obsolete,
and that its use in place of an overhead frolley system is not justifiable. Its sole advantage is
that of being slichtly less unsightly than the overhead trolley system.

On the question of the relative merits of the overhead trolley system of tramways as
compared with motor omnibuses, I append to this Report extracts from a report by Mr. John A.
Beeler, Consulting Engineer to the New York Transit Commission, which was published in the
Bus' Transportation Jowrnal (New York) of February, 1923. Mr. Beeler’s observations are also
borne out by the report of Mr. W. H. Mattinson (General Manager of the Manchester Corporation
Tramways) to the Tramways Commission of the City of Manchester upon the Comparative Utility
of the Motorbus and Tramcar—extracts of which are also appended to this Report.

Mzr. Beeler argues that the tramcar operating over rails is not only steadier and smoother
running than the bus, but with safety is able to carry more passengers. The bus winding in and

out of traffic and operating over pavements is subject to lurches and movements which limit its |
capacity to one passenger per seat. The ever steady tramcar should carry four standing passengers |
to each five seated at the maximum load period, when the rush hour demands are greatly in excess |
of the bus capacity, as in all large cities. This difference in capacity of the bus has much to do{

with the fact that no important city (in America) is yet served solely by buses. Mr. Beeler
estimates that the cost of a motor-bus service in New York to take the place of the street railway
services would be approximately 65 per cent. greater than the latter, and that, whilst a bus service
should result in a more frequent headway where light travelling exists, it would introduce
intolerable congestion where traffic is heavy.

Up to the middle of 1923 there were only about four motor-bus services carried on on a
scale of magnitude. In New York there are approximately 300 buses operated by the Fifth-avenue
Coach Company at a 10-cent fare as against a 5-cent fare on the street cars. In addition, there
was a service running under a municipal franchise along certain municipal routes in Bronx and
one or two other suburbs of New York. Chicago had about 50 buses operated by the Chicago
Coach Company, which, T understand, is about to be amalgamated with the Fifth-avenue Company
of New York. Detroit has 25 or 30 municipal buses carrying approximately 56 passengers each.
There were also a small number of similar buses in Philadelphia, operated by the Philadelphia
Rapid Transit Company, and also some in St. Louis. The total number of passengers carried by
buses in the United States in large cities bears a very small relation to the total transported by
street cars. Taking the figures for the whole of the United States, the nmnber_ of passengers
carried on the street cars amounts approximately to 16,000,000,000 per annum, whilst the number
transported by buses in large cities would not exceed 200,000,000. - There are, of course, a large
number of tourists buses and jitneys, amounting in all to perhaps a couple of thousand, but so far
they have not been a sensible factor in passenger transport of large cities when compared with

street railways.

The general discussions which I had with gentlemen such as Mr. Sproule, President of the
Southern Pacific Railways ; Mr. Shoup, President of the Pacific Railway Company ; Mr. Pontius,
Mr. Voight, Mr. Hedley ; Mr. Sawyer, of Kast St. Louis ; Mr. Blair, Vice-President of the Chicago
Railway Oompany - Mr. McWhirter, Vlce—Pres@ent of the Third-avenue Company, New York ;
Mr. Hanna, Vice-President of the Capitol Traction Company of Washington, D.C., all of whom
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operation—the heavy cost of construction as compared with an overhead system and the conse-

quent standing charges render the adoption of a conduit system, either in t} hole or i
impossible in Melbourne. 3 4 S e et

I also had the privilege of interviews with Lord Ashfield, Chairman of the Associated

-Gompanies known as ““ The London Combine,” comprising the “ London Tubes,” the London

{ B E . R
General anlbu_s Company, and the London United Tramway Companies, and Mr. Frank Pick
(one of his associate directors).

I fully discussed our street transport problem with them and submitted our General Scheme
for providing for the future street transport of Melbourne to them for their perusal and opinion.

_ The advice tendered to me by them was that we should convert our cable system to electric
traction so as to obtain a unified system, but to proceed with caution in building new tramway
routes. They were of opinion that for cross-town services and for new routes uot required to
hendle dense traffic, motor omnibuses would effectively handle the traffic, and, at the same time,
effect a saving in capital expenditure with a resultant reduction in overhead charges. At the
same time they pointed out that suitably constructed roads were essential for heavy motor traffic.

I also obtained confidentially particulars of costs of operation of their buses and other
valuable information.

My experience abroad enables me to fully endorse the views expressed in the Interim Report
attached to the Board’s Annual Report and Statement of Accounts for the year ended 30th June,
1922, in regard to the impossibility of the adoption of a conduit system for Melbourne.

Although my chief mission was to investigate the problem of conduit systems, I took the
opportunity of visiting the largest tramway systems in Great Britain and ascertaining their views
upon street passenger transport generally. I attended the Municipal - Tramways Association
Conference, held at Portsmouth in August of last year, where I met all the leading Tramway
Managers, including Mr. Dalrymple, of the Glasgow Tramways, Mr. A. L. C. Fell (General Manager
of the London County Council Tramways), Mr. Baker (General Manager of the Birmingham
Corporation Tramways), Mr. Goodyer (Croydon Corporation Tramways), Mr. Priestly (General
Manager, Liverpool Tramways), Mr. Pilcher (Edinburgh Tramways), Mr. Fearnley (Sheffield
Traniways), Mr. J. B. Hamilton (General Manager, Leeds Tramways), Mr. 1. Bulfin (Bourne-
mouth Corporation Tramways), and many others, and subsequently visited their respective
tramway systems.

One of the subjects for discussion at that Conference was the relative utility of the tramecar,
the trolley bus, and the motor omnibus. A paper on the subject was read by Mr. Arthur Baker,
of Birmingham, a copy of which Tattach. Mr. Baker, in the paper referred to, expressed the
following views :— 5
“ My opinion is, that for dealing with large volumes of traffic, tramways still hold
the field, and there are no signs at the present time of any other system being developed
which is likely to supersede them.

If T were asked as to how I would employ petrol omnibuses and trolley omnibuses
in conjunction with tramways, T would be inclined to suggest, although in every case local
conditions would have to be the deciding factor, as follows :—

1. In anticipation of an extension of an existing tramway, where it was reasonably
probable that tramways would be required at some future date,
T would use the trolley omnibus. All that would have to be done would
be to plant poles and fit up the overhead wires, which could be used after-
wards for the tramways. :

9. T would use the trolley omnibus in substitution for a single line of tramway
where the traffics are light or where it was not possible to double the track,
particularly when faced with reconstruction. In other words, I would
repeat the Nechells experiment, and in this connexion 1 believe there are
several of the smaller provincial undertakings in this country who are
faced with entire reconstruction of their tracks who would be well adx_flsed
to consider the question of abandoning their tramways and to substitute
trolley omnibuses therefor.

3. On routes in suburban districts where some sort of transport was necessary
and where there was no likelihood of trams being required, I would
certainly use the petrol bus.. : -

4. T would use the petrol bus n running cross-country routes and in connecting
up the outer termini of tramways. Motor omnibuses can be made to
sorve a most useful purpose in linking together the country ends of the
tramways. Cross-country services of this kind have proved an
unqualified success in Birmingham, and are highly appreciated by the

5 public.‘
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It is unfair, however, that motor omnibuses operated by the Tramways

Board should be under an obligation to contribute both to the construction

and maintenance of any roads upon which it may run motor bus services, whilst

competitors are free from any corresponding obligation and can compete along

the very routes in respect of which the Board has to contribute to construction

and maintenance of the roadway. :
(7) 1f the Board is not to be the sole street passenger transport authority, it is imperative
that there should be regulations defining routes and fares in order to prevent
duplication of services, involving community waste. If two or more bus
services are permitted to operate along the same route, there will be continuous
efforts to forge ahead of each other in order to secure waiting intending
passengers, thus increasing the risk of accidents.

It will also be necessary to see that the routes are so arranged that there
will be no unnecessary invasion of the minimum tributary territory necessary
to the support of any particular tramway route.

With the exception of London, Perth and Adelaide, and Wellington,
New Zealand, there is scarcely a large city anywhere where some provision is
not made for regulating traffic competition. .

Recently, in London, a Traffic Regulation Act has been passed, and for
some years past the provincial cities of Great Britain have had the power to
regulate traffic competition, subject to appeal to the Minister of Transport.

I have to acknowledge my indebtedness to the gentlemen I have named, and also to Sir
John Timpson, President of the Municipal Tramways Association of Great Britain, Mr. Joseph
Beckett, Secretary, and the Members of the Hxecutive of the Association, as well as to many
others for their help given and the courtesy shown to me by them at all times, during my visit to

, Great Britam.
Yours faithfully,

ALEX. CAMERON,

Chairman.

Melbourne, _
29th October, 1924.

4875.—2




It is now proposed that this se
tion system be discarded as rapidly as possible as obsolete
and be replaced with a new type of vehicle yet to be built
and proved out at city expense. The writers state that

at % ] i
thL:Y fe_ar that numerous taxpayers might consider such
action imprudent,

lf-supporting transporta-

They are quite in aceord with the idea that there should
})u more buses as this would avoid the cost of the less
important extensions to street railway lines that would
otherwise be necessary, pending the construction of a rapid
transit system, but they do not advise an increase in buses
for the purpose of displacing the surface car systen.

STREETS ARE INADRQUATE roR Rarip TRANSIT SERVICE.

Considering the second half of the proposal, that the
motor bus be utilized for rapid transit instead of trains on
rails, there are inherent and controlling reasons against it.
The city’s street system is wholly inadequate for any such
use, according to the writers. The existing streets were
originally planned for a two or three-story town and for man
and horse traffic. On the one hand the automobile has
been substituted for the horse, and on the other hand people
are being piled up layer upon layer in multi-storied build-
ings. Already the 23-story building has been reached in

Detroit, the 32-story building is in prospect, and the end

is not in sight. In other words, in some places, we are

-super-imposing ten cities on one, and yet the same circulat-

ing and distributing street system that was designed to
serve a two-story village is expected to continue to serve a
25 or 30-story city.

The capacity of the land is flexible. The sky is the only
limit. But the street capacity is inflexible and made so
by the very bulk and cost of the enormous structures that
impose the greatest traffic burden upon the streets they
hem in so tightly.

What is needed is new street space, not an increased use
of the existing streets. Only when rapid transit subway
or elevated lines are constructed through the developed and
congested sections of the city will this new street space be
really provided by building under or over the existing
street.

Rapid transit presupposes mass transportation at high
speed. High speed is impossible on the surface of the
street congested with all other kinds of surface traffic.
Again, high speed cannot be attained when the transit
vehicles are interfered with by cross traffic at every street
intersection. High speed in congested strects is impossible
with safety. The essential feature of rapid transit lines is
that they must be located where they will not be subjected
to interferences from any kind of traffic either along the
line or at intersections with it. In the outlying and un-
developed sections of the city the streets can be made wide
enough to permit a rapid transit line to operate on the
surface over an exclusive right-of-way in the centre of the
street, with cross streets carried over or under the line,
thereby eliminating all surface interferences. But in the
developed sections of the city such a thing is not possible
because the streets cannot be widened sufficiently. - These
are the conditions under which subways or elevated lines
must be constructed, thereby permitting a high speed to
be attained through the congested districts, at least three
or four times what is possible on the surface.

The petition so farF as it relates to the substitution of the
proposed new type of motor bus for the present street car
system 1s congidered to be unwise, {ineconommal, and con-
trary to the best interests of the city. A_s to th'e clam_m
that the proposed new type of motor bus will provide rapid
transit upon the existing streets upd make unnecessary real
rapid transit on rails upon exclusive rights of way, this is
regarded as impracticable and .the plmms are not b};)lr‘ne out
by fact. Subway rapid transit will serve the public with
the maximum of safety, economy, and speed.  The motor
bus is still in an evolutionary stage, both mechanically and
as a surface transportation medium. It has a service {;Jo
render as an aid to the street car gystem, but .not as sub-

stitute for it.’ =
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Copy of Questionnaire submitted to Mr., Daniel Turner
> and his replies to same.
15th August, 1923.
Arex. Cameron, Isq.,
Chairman of the Melbourne and Metropolitan
Tramways Board, >
Melbourne, Victoria, Australia.

DEaAr Sir,— . <
. This is in answer to your letter of 4th June, 1923, request-
g me to give a general answer to certain questions which
you submitted.

Melbourne and Metropolitan Tramways Board’s General
Scheme.

At the outset, I want to say that I have studied with a
great deal of interest the papers relating to the Melbourne

transit conditions, and particularly the report with respect
to—

* The Proposals of the Melbourne and Metropolitan Tram-
ways Board for a General Scheme for the Future Development
of Tramways for the Service of the Metropolis.” '

I am very favorably impressed with this Report. It
presents the problem and its solution admirably. Of course,
not being familiar with the problem in detail, it is impossible
to express an opinion with respect to the merits of the
solution in detail. But I am fully in accord with the prin-
ciples which have been set forth as forming the basis for
the recommendations made.

The report deals with the future as well as with the
present transit conditions. In other words, quoting, *“ The
Board’s aim is to construct a framework upon which syste-
matic extensions can be made to meet further possible
needs, without disturbing the proper functioning of existing
and projected tramways, or altering the location of any of
the main lines.”

This is planning comprehensively, as well as for imme-
diate needs, and is essential if the best results in the interest
of the community are to be attained. It means that transit
facilities can be made to precede the population, not follow
the population. The city under such a principle of transit
development is enabled to grow and expand in an orderly
and in a pre-determined manner. This principle is funda-
mental. TFailure to consider it is chiefly responsible for the
transit conditions now prevailing in our largest cities. In
most cases transit has been provided in response to the
urge of immediate necessity. The thing that had to be
done at once controlled. Not much consideration was
given to the future. So as each new urge required new
facilities, the immediate necessity was provided for inde-
pendently. There was no comprehensive plan avajlable
to be fitted into. Consequently there could be no orderly
transit development. It was all piecemeal development.
The inevitable result of such a piecemeal transit develop-
ment has been a conglomeration of transit lines—not a
transit system. This is all wrong. :

You, on the contrary, as I understand it, are looking
ahead and at the start are-making a complete picture of
the transit requirements as far into the future as you can
reasonably visualize the problem and you are proposing
to make each new extension of your system, as it is necded,
fit into the picture as nearly as may be. This is the only
right way to proceed. Permit me to congratulate you on
the broadness of your visions.

The questions and the answers to them follow :—

1. Question.—Can an overhead trolley system be
reasonably considered as offending against the
amenities of important thoroughfares, or be in
any real sense a disfigurement to same ?

Answer.—If the feeder cables are carried underground
" and modern construction is utilized, an over-
head trolley system is not unsightly enough to
in any real sense disfigure important thorough-
fares, except as any street railway might do so,
and consequently such an overhead system can-
not reasonably be considered as offending against
the amenities of such thoroughfares,
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oqudu}lt mileage is in two locations, one-third being in the
District of Columbia, the location of Washington, the
capital of the United States, and two-thirds in the borough
of Manhattan, in the City of New York, -°

The foregoing shows clearly the small proportion of con-
duit type track in the United States and the preponderance
of the overhead type, the conduit type being only 8 per
cent., while the overhead is 95.1 per cent., the balance 4.1
per cent. being principally third-rail and used:on elevated
structures or subways.

Furthermore, the operation of the conduit type in New
York has been abandoned, tosome extentduet- the inability
of the companies to earn sufficient money at a five-cent
fare. This is due to the high cost of construction and main-
tenance.

Cost of Construction.

Two tables are submitted herewith showing the estimated
cost of constructon per mile for both the overhead and the
conduit type of track at approximately present-day prices.

OverHEAD TROLLEY.
Cost of Track and Roadway per mile of Single Track in
New York City.
Estimated at 1921 prices.
!

SYSTEM T, SYsSTEM II.
compers | ioSnt | GibRy | comns | B | S
4-80 (842,900 (b) A, 35°45 $83,657
69-45 71,300 B. 9-63 81,953
5204 68,800 C. 95-71 89,986
148-02 72,400 D. 24-36 61,177

234-90 | 72,700
7-90 | 62,700
21-54 | 40,900 (c)
2-03 | 82,800
2-52 | 73,000

HEEHHEOWE

Total 544.-89 Total 16515

Average, $70,300. Average, $83,900.
Weighted average of both systems, $73,463.

NoTES. () Cost includes Grading, Ballast, Ties, Rails, Rajl Fastenings, Joints,
Special Work, Track-Laying, and Surfacing, all- Paving, Roadway
Tools, Bridges, Trestles and Culverts, Crossings, TFences, and
-3 Signs, Poles and Fixtures, and all underground conduits.
(b) A large proportion of track is without paving. This company ewns
no underground conduits. € ¥ 5
(¢) A large proportion of track Is without paving. Special work is a
smal?er proportion of the whole than is usual.
b

UnpERGROUND CONDUIT.
Cost of Track and Roadway per mile of Single Track i
New York City.
Estimated at 1921 prices.

SYSTEM I. SysTEM 1T,

Company. 1%32?.1? f ¢ Oglhif(’fr Company. }'ﬂl}lz o Cgfihlel.lu
A. 1-5 $248,653 A 2624 $315,489
B. 1:6 250,290 B. 6-62 288,669
C. 2-3 268,489 C. 528 287,907
D. 12:3 266,763 D. 756 323,689
E. 1-8 300,670 E. 13-43 334,331
K. 51 296,770 F. 095 236,125
G 5°2 265,226 G. 0-49 202,410
H. 0-7 248,020
1L, 1-7 271,537
J. 4:0 254,944
K. 10-3 277,603
L. 2-9 263,182
M. 10-3 288,440
N. 650 249,693
0. 4.0 235,975
1%, 1-6 210,628
Q. 188 250,486
R. 16:0 253,134
S. 18-8 291,384

Total | 123-9 Total 6057

Average, $267,300. Average, $313,200.
Weighted average of both systems, $282,400.
i wnd joints
d xecavation, backfill, ties,.rnila, rail fastenings an i
aﬁ&?ﬁsﬁggglﬁéxﬁﬁ& construction, track laying and sué-fsct!ng, paving inside
and outside of rallway area, ducts in place and paviog over dugts,

¥ L]

The figures in the tables refer to the property of thirteen
separate companies in New York for the overhead type of
construction and 26 companies for the conduit type.
While it is true that some of the overhead type is in outlying
sections where there was little obstruction to its construc-

- tion, and while all the conduit type is in the denser part of

the City, nevertheless the results are closely indicative of
the difference in cost of the two types.

From these tables it is seen that the present-day cost
here per mile of track for the overhead trolley may be
considered as lying about between $60,0600 and $90,000
with a welgthed average cost of about $73,000, while forthe
conduit type of construction the figures would be about
between $250,000 and $£330,000, with a weighted average
of about $282,000, a difference of about $209,000 per mile.
Thus with a given sum of money available for construction,
and assuming average costs, nearly four times as much
overhead type can be built as conduit. In other words,
interest on the investment for a conduit system would be
nearly four times that on the investment necessary for
the overhead type. 3

From the conditions in Melbourne as described to me, it
is believed the cost difference ds between an overhead and
conduit system would favour the overhead system to a
greater extent than these figures do. Expressed in another
way, these figures mean that the cost of every track mile of
conduit system constructed at the centre would build one
track mile of overhead system at the centre, and more than
3 such miles of extension linesin the outlyingorundeveloped
sections of the city, because construction would probably
be cheaper there. Therefore, to obtain 1 track mile of
conduit at the centre would mean sacrificing more than 3
track miles of extensions that might be had to develop the
city. There is not sufficient unsightliness in an overhead
system to justify paying such an excessively greater cost
for a conduit system.

Thus from the standpoint of cost alone it is seen that
the overhead type is far superior to the conduit type, but
there is another phase to be considered, and that is the cost
of maintenance. ' :

Cost of Maintenance—The cost of maintenance per mile
of track for the two types of construction also shows up
to the disadvantage of the conduit type. In the table
below the maintenance expenses for the year ending 30th
June, 1922, have been analyzed for four systems—two
overhead and two conduit systems. These are the same
systems for which the cost of construction have been given.

Cost oF MAINTENANCE OF WAY AND STRUCTURE FOR
UNDERGROUND AND OverHEAD Trornnys, Per MILE
or TRACK, TOR THE YEAR ENDING 30rH June, 1922,

| CONDUIT. OVERHEAD.

System 1I. | System I, | System I.|System IT.

Sup. of way and structure §1,103-76 8§821+16G) $340.73] $306.01

Ballast fo 5 o ¢ 120-16
Ties .. 7a & 50 4340 oF 146-03
Rails Fe oo 55 187 «42 1765 250+07]
Rail fastenings and joints e 30040 44435 18455
Special work .. 06 s T4T+63 65301 13400
Underground construction ok 834347 15014 T
Roadway and track labour 2,230.74 2.321.51| 1,000+50
Paving G o G 3,300+51 2,158+28| 2,071+3b
Miscellaneous road and track ex-

penses e . o 651 +27 231466/ 161-28
Cleaning and sanding track v 81267 83801 185+14
Tube cleaning o ok s 02078 e e
TRemoval of gnow, ice, and sand.. 53183 50814 11043 142445
Repairs of tunnels (cr.) - o5 o 3 +(8] iV
Repairs of bridges, trestles, and

culverts .. s on 1504
Repairs of crossings, fences, and

signs 62 o e 2.80)
Repairs of signals and interlocking

gystem o e e 50 66+156
Telephone and telegraph repairs. . 2890/ 708 ac
Other miscellaneous Wiy expenses o i 19«00, 2582
Pole and fixture repairs G0 55 4683 15600
Underground cond. repairs 0358 16+40 00
Pransmission system repairs 142.35 38+78 1:45
Distrib. sys. repairs 808+49] 1,605+58 278+03 438+34
Miscel. elec. line expenses 50 oo =52 0767 55
Power plant (including sub-station

bufldings) .. 50 50 2015 14450 = 4+01
Other buildings and structures .. 1,228.04| 1,020-783| 225.20| 161-15
Joint way and structure—dr. .. 595 17390 g 43845

Other operations—er. ..

06542 106+78
Joint way and structure-—cr. A0

486421 L3 2id.20

Maintenance of Way and

structure—Total §11,702° 52 $18,142+84(85,488+17 $3,076+02

84,005-01

Average .. i $11,326+18 )




A. 1-5
B. 1-6
C. 2-3
D. 12-3
E. 1-8
F. 5-1
G. 52
H. 0-7
I. 1-7
J. 4-0
K. 10-3
L. 2-9
M. 10-3
N. 50
0. 4-0
P2 1-6
Q. 18-8
R. 16-0
S. 18-8
Total 1239

Average, $26
Weighted av

NoTe.—Cost includes e3
speeial work, underground
and outside of railway ares






