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INTRODUCTION.

"The problems of transportation rise above all 
others in importance, as bearing directly on the 
commercial life of the nation. All production, 
pastoral and industrial; with the labour involved, 
would practically cease if adequate marketing 
facilities were withdrawn, which is only another 
way of saying that the trade of the country is 
dependent upon the operation of railways ....... 
and the problems of transportation in all their 
aspects can only be properly considered, and 
conditions measured in the light of full and ac­
curate statistical information’.*

The chief function of a railway is ’’to 
sell transport" and its interest lies in disposing 
of it in the manner best calculated to yield the 
largest net revenue, due regard being paid to other 
considerations always present with a good seller. 
As is the case with all other business concerns, an 
effective supervision of the various processes and 
departments is essential if economy and efficiency

1. From report of Comptroller of Railway Statistics 
(Canada) for year ended 30th- June, 1907.



are to be attained.. This effective supervision 
is, in practice, obtained, through the medium of 
statistical summaries of all the operations of 
the railway. But as regards the merits of a 
control so exercised., i.e., by means of statisti­
cal units, opinions differ, largely owing to the 
fact that many of the statistics are not available 
until a long time after the period, to which they 
relate. It was obvious that personal inspection 
by the superintendent of a wide area or of a large 
department is theoretically much to be preferred.
But is it possible? Naturally, such a superin­
tend.ent is far too busy a man/Ot spend much time out 
of doors. He nnist be provided with some compre­
hensive measure of the work that has been carried, 
on in his section so that he may see the results 
at a glance. But the officials of railway com­
panies are not the only people who are interested 
in the accounts and statistics or for whom these 
statistics must be prepared. 
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Two other sections of the community are, or 
should be, equally interested in both the form 
of statistics and also the figures of working 
which the forms contain. The two parties 
mentioned are the proprietors of the companies 
and the general public. The former, being the 
owners of the companies, are naturally interested 
In economy of working as this is the obvious pre­
lude to increased profits. Statistical returns 
are, to them, the only means of keeping in touch 
with the operations of the railways and the finan­
cial results thereof. They provide this second 
interested party with the means of maintaining a 
comprehensive supervision over the use made of its 
capital.

A more correct designation for the third party 
interested in statistical summaries of railway 
working, mentioned above as the general public, 
would be "the usewof the railways". This, by 
far the most numerous party, has an interest partly 
similar, partly antagonistic to that of the other 
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two parties. While resembling them in the 
desire for cheap working, they are quite op­
posed to them in the objects to which they hope 
the economy will lead. Their principal object 
is low transport rates, and econany of working 
to them is but an essential step to this end* 

The general position then of these 
three parties is perhaps best represented in.
the words of Mr Newhook as ”a triangle of forces” 
which "comprises” practically the whole of the 
comaunity*

”It may happen that in one and the 
same person is represented two or even three of 
these interests, which only tends to prove that 
the true welfare of any is dependent upon the 
rest, and that their stable equilibrium is not 
attained without equal consideration of all these 
forces or interests*” ^*

1. ’Railway Accounts and Finance’ P.IS A.E.Newhook.
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The equal consideration (fqj all these forces or 
interests does not necessitate such a wide study 
as would st first be supposed. Although their 
objects are opposed, these three parties are yet 
interested in the same two fundamental points, i.e., 
economy of working and the level of transport rates. 
The second point is not very definite. Poes it 
mean that the parties are interested in certain par­
ticular rates or that they regard as being of greater 
significance, the average level of all rates? In 
individual cases, especially in the par-y which com­
prises the general public, it is most probable that 
interest lies only in one or two particular rates. 
But, when all the individual cases are added together, 
it becomes apparent that the sum of interests is con­
cerned with the general average of all rates.

We are thus chiefly concerned with statistics 
in their relation to efficiency and’ economy of 
working^ raid to the general level of rates which in­
cludes the fixing of individual rates.

row that we have a general idea of tie uses 
of statistics and of the classes of people who are 
most interested in them, it will be convenient to 
indicate the scope and aims of this work. The title



"Railway/ Statistics: their History and Economic
significance" is practically self-explanatory.
but there are one or two limitations which, it is 
desirable to add & an introduction.

In the first place, English statistics will 
be those chiefly considered, especially inkegard 

to the historical part. Two sections will be
devoted to describing and explaining the statistics 
that axe demanded of the English railways at the
present time. They will be rather tiresome, no 
doubt, but the information they contain is necessary 
to a pxppex understanding of the latter sections 
which are chiefly critical.

It was intended that the present form of 
statistics used in this country should be compared 
and contrasted with those of U.S.A, where the subject 
of statistics has received more attention than in this 
country. Despite many attempts, however, I have been 
unable to obtain sufficient information from America 7 
so that the intention has had to be abandoned.

The main objects, however, will be to discover 
how much useful knowledge the statistics give and 
what is theix value in the forming of rates,
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and vhat alterations are necessary in order to 
render them more useful in the consumraation of 
their principal objects.

One further matter remains to be explained.
It is well, perhaps to draw a distjtinction between 
the two words "accounts" and "statistics" as used 
in this paper-. It is true ask the figures recorded 

in the accounts of a railway form an important section 
of the statistics necessary for efficient administra- 
tion^and are the basis of some cf the other statistics 
as well. Nevertheless, the two words are used here 
in the same sense in which they are employed in the 
Railways (Accounts and Returns) Act 1911, i.e., the

. ACCOUNTS ARE THS FORMS RELATING to capital and those 
which show the balanced income and expenditure 
statements. The statistics consist of all the 
other returns - statements which are not balanced.
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SECTION 1.

THE HISTORY OF:ENGLISH RAII^Af STATISTICS 4

It is certain that statistics in One form or ' ■ ■ ■ ■ ■ ■ ■ 
another have been employed by railway officers ever 
since railways came into existence. ^ Statistics of. 
working and receipts were not compiled and published 
however for the use of the general public until the 
legislative authority stepped in and compelled such 
returns io be made. In some countries, the govern­
ments required these statistics from the railways 
from the very connencement of railway working. 
In other countries the governments did not interfere 
until comparatively later in the history of their 
railways. Much may have depended upon whether the 
railways were state-owned, state-aided or in the hands 
of private people. In England, the railways were 
constructed by private initiative and capital, subject 
to the permission of Parliament. This latter body 
seemed to take a great interest in the construction 
of railways^if one may judge from the time and expense 
that were involved in gaining their permission. Each 
case was Investigated on its own merits before a 
decision was arrived at, but nevertheless there seems 
to have been no system in their decisions. There was
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no comprehensive scheme for providing the 
country with, the best possible means of 
communication* In fact the needs of the 
country were given scant consideration; it was 
presumed that individuals would, naturally invest 
their money in districts which paid, them best and. 
that those districts would,conversely, need, the 
railways most* There seems more than a faint ^.4 f 
suggestion of the old. "laissez-faire” spirit in ’ 
this argument. But the fact remains that the 
railways were constructed, piece-meal without any 
coherent plan for the greatest benefit of the 
country at large. It is, perhaps,to this fact 
that we must look, to furnish the reason why 
standard forms of statistics and accounts from 
all railways were not required, until such a late 
date in the railway history of this country* It 
was not until 1868 that an attempt was made to 
standardise the returns of all the railway com­
panies* The result was very unsatisfactory and 
it is but comparatively of recent date that the 
Government has succeeded In compelling the rail­
ways to publish uniform - really uniform - returns.
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To find the earliest statutory regulation 
concerning x»ailway statistics and accounts in 
this country, we must turn to the Regulation of 
Railways Act, 1840. The requirements here are very 
meagre and would certainly not lead to uniformity. 
Section III, which is entitled ’Returns to be made 
by Railway Companies” says, 

‘And be it enacted. That the Lords of the said 
Committee (the Board of Trade) mty order and direct 
every Railway Company to make up and deliver to them 
Returns, according to a Form to be provided by the 
Lords of the s^!d Committee, of the aggregate 

Traffic in Passengers, according to the several 
Classes, and of the aggregate Traffic in Cattle 
and Goods respectively, on the said Railways, 
as well as of all Accidents which shall have 
secured thereon, attended with personal Injury, 
and also a Table of all Tolls, Rates and Charges 
from Time to Time levied on each class of Passen­
gers, and on battle and Goods conveyed on the said 
Railway*.
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Then follows the penalty to which the railways 
would become subject if they did not produce the 
Returns within thirty days of their being demanded. 
Such Returns would be of very little use in indicating 
economy or the lack of economy in workin/? and woiild 
give very little idea even of the amount of work done. 
The next statutory mention of accounts occurs in the 
Railways Regulation Act of 1844 which, however, at­
taches ’certain conditions’ only ’to the Construction 
of future Railways authorised or to be authorised by 
any .let of the present or succeeding Sessions of 
Parliament*. Section V, which deals with the r 
accounts to be kept and will ch are to be open to 
inspection, reads us follows

•And be it enacted, Thr-it from and after the 
Coi'mencement of the Period of Three Years next 
preceding the Period at which the option of 
Revision or Purchase becomes available, full 
and true Accounts shall be kept of all Sums of 
Money deceived and paid on account of any Rail­
way within the provisions herein before con­
tained by the Directors of the Company to whom 
such Railway belongs or by whom the same may 
be worked; and every such Railway Company shall 
once in every Half Year during the said Period
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of Throe Tears caise a half-yearly Account 
in abstract to be prepared., showing the total 
Receipt and Expenditure on account of the said 
Railway for the Half Year ending the Thirtieth 
Day of June and the Thirty-first Day of December 
respectively, or such other convenient Days as 
shall in each Case be directed by the said. Lords 
Commissioners, under distinct Heads of Receipt 
and Expenditure with a Statement of the Balance 
of such Account duly audited and certified under 
the Hands of Two or more Directors of the said 
Railway Company rmd shall send a Copy of the 
said Account to the said Lords Commissioners on 
or before the last days of August and February 
respectively, or such other Days as shall in 
each Case be directed by the said Lords Com­
missioners, if and when they shall thil& fit, 
to appoint any proper Person or Persons to 
inspect the Accounts find Books of the said 
Company during the said Period of Three Years." 

Obviously- the results of this Act should be more profit­
able to all concerned. The requirements were indeed 
formed with a specific object. The country had by this 
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time felt the effects of railway 'booms with the 
resultant failures. Rash and unchecked specula­
tion had been rife, and by this time it was felt 
that it was expedient that‘the Concession of 
Towers for the establishment of hew Lines of 
Railways' should be subjected to such Conditions as ar 
for the Benefit of the TubHc’. Consequently the 
Act aims at preventing the profits on the working 
of the railways from being too high for if, after 
21 years from the passing of the act for the con­
struction of any future railway, the profits of 
three consecutive years exceed IG.f p/a the 
Treasury may revise the scale of tolls, fares and 
charges applicable to the different classes and 
kinds of passengers, goods, and other traffic and 
fix a new scale which in their judgment and ’assuming 
the same quantities and kinds o£ traffic to continue’ 

’would *'oe likely co reduce the said divisible 
profits to the said rate of ten pounds in the 
hundred ’.
Here we find that railway accounts end statistics 
are for the first time to be employed in the 
statutory fixing of rates, but it is to be noted 
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that their use in this case is quite different 
from the use to which^is advocated that statistics 

should be put at the present time. ' It is now 
hoped by some people that by the proper utilization of 
statistics and accounts the true cost of carriage shall 
be obtained and that this figure shall be of use in the 
fixing of rates. By the Act of 1844, no attempt was 
made to obtain the cost of carriage. It wae merely 
intended that the true profit should be ascertained 
and maintained within a certain figure, There was 
no encouragement given to the companies to study 
economy in working when they had reached their 
maximum rate of profit, for any decrease in working 
costs would lead to a profit beyond the legal maximum 
and only the public would benefit. It is highly 
probable however that the returns made by the com­
panies were not always ’full and true accounts’ such 
as a later statute required. In the following year 
1845, certain sections of two acts affected the ac­
counts kept by railway companies. In common with 
other companies they come within the scope of the 
Company Clauses Act, 1845, when the keeping of accounts 
was made obligatory. The two sections with which we
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are chiefly concerned read as follows
(Sec CXV) ’The Director© shall cause full and 
true Accounts to be kept of all Suras of Money 
received and expended on account of the Company 
by the Directors and all Persons employed by or 
under them, and of the Matters and Things for 
which such Sms of Money shall have been received.
or disbursed and paid*•
(Se^CXVZ) ’The tractors shall cause full and

and a

7hich such Sums

ue Accoun Money
ount

Pers s

have been receivedy ahi

theCompany

id Things for >Ma ers

or disbursedand paid*.

received/dnd e 
by th© Director 
under thorn. of

employed byzor

Sec CXVT) ’The Books of the Company shall be
balanced at the prescribed Periods, and if no
Periods be prescribed, Fourteen Days at least 
before each Ordinary Meeting and forthwith on 
the Books being so balanced, an exact Balance
Sheet shall be made up, which shall exhibit a 
true Statement of the Capital, Stock, Credits, 
and Property of every Description belonging to 
the Company, and the Debts due by the Company
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at the date of making such Balance Sheet, and 
a distinct View of the Profit or Loss which ehall 
have arisen on the Transactions of the Company 
in the course of the preceding Half Year, and 
previously to each Ordinary Meeting such Balance 
Sheet shall be examined by the Directors or any 
Three of their Number and shall be signed by 
the Chairman or Deputy Chairman of the Directors*• 

These accounts were tn be open for Inspection by share­
holders during prescribed periods only. The railways 
were more directly affected by the Railway Clausen 
Consolidation Act of 1845, section CVII of which reads, 

it/♦And he /enacted, That the Company shall every 
Year cause an annual Account in Abstract to be 
prepared, showing the total Receipts and Expendi­
tures of all Funds levied by virtue of this or 
the special Act for the Year ending 31st December, 
or some other convenient Day in each Year, under 
the several distinct Heads of Receipt and Expend!- 
ture with a Statement of the Balance of such Account, 
duly audited and certified by th© Directors or 
some of them and by the Auditors, and shall, if 
required, transmit a Copy of the said Account, 
free of charge to the Overseers of the Poor of 
the several Parishes through which the Railway
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shall pass and also to the Clerks of the Peace 
of the Counties through Which the Railway shall 
pass, on or before the Thirty first Day of 
January then next; which last mentioned Account 
shall be open to the Inspection of the Public at 
all Seasonable Hours, on payment of tho Sum of One 
Shilling for every such Inspection*.

Few comments are needed, for the sections quoted ex­
plain themselves. But what do they amount to? 
Very little. Let us summarise the position at the 
end of 1845.Parliament hod endeavoured to secure a 
faithful record and account of all the financial 
transactions of the companies to be kept under the 
authority of the directors; a power for any share­
holder within certain limits to examine the companies* 
accounts; the periodical exhibition of a balance sheet 
showing all the capital, stock, credits, and property 
of, and debts due by, the company, and giving *a 
distinct view* of the profit and lose; the appoint­
ment of auditors independent of the directors, but 
interested as shareholders; and the payment of a 
dividend out of profits coupled with a prohibition 
against reduction of capital by means of dividends, 
and allowing the formation of a reserve fund out of 
revenue. The total requirSments were very meagre, 
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since merely one or two of the most obvious accounts 
were called for. Moreover it is obvious that since 
the requirements were asked for in such general terms, 
there would be little, if any, uniformity in the re­
turns of the various companies. Thus the provisions 
of the law were defective in so far that they did not 
secure.a uniform system of accounts Each/ company 
was at liberty to adopt the form it considered most 
convenient, and to vary that form from time to time. 
The result was that no adequate means were afforded 
by which to compare the financial affairs of two rail­
ways or even to compare the accounts of the same 
railway at different periods. This uncertainty 
deprived the public of the power of ascertaining 
the relative condition of different companies; it 
deprived one company of the means of taking advantage 
of the experiences of others, and it left shareholders 
without an adequate check on the governing body.

We may thus conclude that, owing to the lack of 
uniformity demanded in the accounts all the legislation 
up to 1845 was rendered of little value. In spite of 
this grave drawback, however,things remained unaltered 
for more than twenty years. Ho precise form of accounts 
was prescribed for the Railway Companies before 1868.
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This does not mean to say that the lack of 
uniformity and of much valuable information in 
the accounts had not been noticed in the interval. 
As early as 1849 a Select Committee was appointed 
by the House of Lords to consider the possibility 
of providing for a more effectual audit of railway 
accounts. The committee made three reports in the 
third of which they indicated a serious omission in 
the law as it then stood. This was the want of ary 
prescribed and uniform system of accounts and they 
recommended the enforcement of a etututory form to 
be binding upon all railway companies. Little 
notice was taken of the report, however, and so 
nothing was done to remedy matters.

At last in 1867 a Loyal Commission on Railways 
was appointed which, in its report,severely criticised 
the then existing legislation regarding railway 
accounts and returns. In the recommendations of the 
Committee following paragraph appears:-

’v.e do not consider that any direct legislative 
fenactments would cause greater economy in the 
working of railways; but we are of opinion that 
with the object of affording a more accurate view 



of the operations of the railway companies and 
of making any undue extravagance apparent, find 
thus stimulating economy, it is desirable that 
the several railway companies shouldrender their 
accounts to the Board of Trade, showing receipts 
from traffic and the detailed cost of working the 
line upon a uniform plan; and that after consul­
tation with the railway companies, the Board of 
Trade should not only prescribe the form of such 
returns and accounts but lay down the basis on 
which they are to be computed,’

Tn the following year steps were taken by means of the 
Regulation of Railways Act, 1868, to give effect to 
these recommendations.
Section 3 enacts that:*

Every incorporated Company, Seven Daya at least 
before each ordinary half-yearly Meeting held 
after ths Thirty-first Day of December, 1868, 
shall prepare rind print according to the Forms 
contained in the firat Schedule to this Act dr 
Statement of Accounts and Balance Sheet fnr the 
last preceding.Half Year and the other Statements 
and Certificates required by the same Schedule and 
an Estimate of the proposed Expenditure cut of
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Capital for the next ensuing Half Year 
and such Statements of Accounts and Balance 
Sheet shall be the Statement of Accounts and 
Balance Sheet which are submitted to the 
Auditors of the Company? Then follows the 
fine in case of default.
’The Board of Trade with the Consent of a 
Company may alter the said Forms as regards 
such Company for the Purpose of adapting them, 
to the Circumstances of such Company, or of 
better carrying into effect the Objects of 
this Section’.

In addition, the accounts were to be signed by 
the directors and printed copies distributed amongst 
the shareholders. It was no longer necessary for 
the auditors to be shareholders. In the first 
schedule to the Act there were fifteen forms under 
the following heads respectively: -
1. ’Statement of Capital Authorised and Created 

by the Company*.
2. ’Statement of Stock and Share Capital Created 

Showing the proportion received*.
3. ’Capital raised by Loans and Debentures Stock, 

showing Balance being available Borrowing Powers*.
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4. ’Receipts and. Expenditure on Capital Account’.
5. ’Details of Capital Expenditure for Half Year.’
6. ’Return of working Stock’*
7. ’Estimate of further Expenditure on Capital 

Account’•
8. ’Capital Powers and other Assets available to 

meet further Expenditure.’
9. ’Revenue Account*. A very detailed form.
10. ’I?et Revenue Account*.
11 ’Proposed Appropriation of Balance Available 

for Dividend*.
12. This consists of five abstracts:-

(a) Maintenance of Way, Works, etc.
(b) Locomotive Power#.
(c) Repairs and Renewals of Carriages and Wagons.
(d) Traffic Expenses.
(e) General charges.

13 General Balance Sheet?*
14 ‘Mileage Statement.*
15 ’Statement of Train Mileage.’

These requirements were supplemented and modified to a 
slight extent during the next few years. It will there­
fore be better to take note of these additions and
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modifications before proceeding to criticise the 
Act of 1868.

Additional returns, mainly of a statistical 
nature were required by Section 9 of the Regulation 
of Railways Act, 1871. ’Every company shall annually 
prepare returns of their capital, traffic, and working 
expenditure for the last preceding financial year of 
the company in accordance with the forms contained in 
Schedule One to this Act, and a copy of each return, 
signed • • • • shall be forwarded to the Board of 
Trade’ at certain prescribed times, neglect of which 
would subject the company to a severe penalty. ’The 
Board of Trade, with the consent of a company, may 
alter the said forms as regards such company for the 
purpose of adapting them to the circumstances of such 
company or of better carrying, into effect the objects 
of this section.*

Tliis last sentence is purposely included here as 
it occurred also in the Act of 1868. The provision 
it made, however, was modified by Sec. 32 of the Rail­
way and Canal Traffic Act, 1888, which enacted that:-

’Retnrns required of a railway company under Sec.9 
of the Act of 1871 shall included such statements 
as the Board of Trade may frim time to time a,
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prescribe, and. that the forms referred, to 
in that section may from time to time be 
altered, by the Board, of Trade as they may 
think expedient.' 

The additional returns required, under the Railway 
Regulations Act, 1873, concerning signal arrangements 
scarcely concern us here. The same remark applies to 
the provisions of the Railway Returns Act, 1878, which 
requires half-yearly returns on prescribed, forms of the 
continuous brakes employed, by the company.

We are now in a position to review the accounts 
and. statistics required, of the railways prior to the 
passing of the Act of 1911. It is possible that the 
forms contained, in the Act of 1868 and. the less import­
ant acts mentioned, above were sufficiently comprehensive 
and. detailed, for the time at which they were enforced. 
Even this admission, however, is doubtful when the 
statistical sections are considered.. The accounts would, 
probably exhibit a fairly true and full summary of the 
financial position of the companies, for their business 
at that time was far less complicated, than it is at the 
present time. But the statistics were scarcely of any 
value at all. Railway working has never been so simple 
that two or three elementary statistical accounts would.
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render an adequate representation of the working 
performed by a company during any lengthy period. 
Of much less use would such re turns be when applied 
to railways that had amalgamated into substantial 
companies and had been in existence for many years. 
Yet the statutory forms in use up to the present 
century merely contained: -

1. A mileage statement*
2. A statement of train-mileage under the 

heads of
(a) Passenger trains.
(b) Goods and mineral trains.

3* A few particulars in regard to working stock
4. Some information, of little importance demanded 

by the lesser acts already mentioned.
Moreover, no definite system underlay the construction 
of these forms, but one can scarcely expect system 
when the returns themselves were so very meagre. Sven 
at that time they should have been separated from the 
financial accounts and greatly enlarged.

An omission in the requirements which reduced 
the value of the returns for purposes of comparison was 
the fact that no uniform date for the end of the finan­
cial year was provided. The railways were thus al­
lowed. to draw up their half-yearly forms at dates 



suitable to themselves, irrespective of the dates 
chosen by other companies.

It will be noticed in the forms provided by the 
Act of 1868 that the accounts of the subsidiary enter­
prises in which the railways were engaged, were included 
in the accounts dealing with actual railway working. 
This was a serious fault, although perhaps not so grave 
at that time when subsidiary enterprises formed an 
unimportant section of railway business as it would 
be at the present time.

’The business transacted by the larger railway 
companies has become more and more complex, tending 
always to embrace fresh enterprises, which are in some 
cases only slightly connected with the primary service 
of railway transportation’*^-

At the present time many railway companies possess 
harbours, docks, steamers, and hotels, and the catering 
business is a most important subsidiary enterprise. 
Obviously, to obtain a true account of actual railway 
working, information concerning the above businesses 
must be separated from the rest. It will be found 
that this has been done in the more recent statutory forms.

1. Report of Committee on Railway Statistics apptd* 
by the Board of Trade.
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In the Introduction, it was said that the 
accounts and statistics should be so constructed that 
they would be of the greatest possible use in connec­
tion with that fundamental point of railway business 
i.e., the economy of working* What may be said then 
of the forms as laid down by the Act of 1868? Despite 
the detail of the financial accounts, they are rendered 
practically useless by the meagreness of the statistics. 
To consider the economy of working is impossible without 
an accurate knowledge of the work done. But from the 
few compulsory returns indicated above, what idea can 
possibly be obtained of the amount of work performed 
by the railways? Dare it be said ’None at all’? Well, 
at most, very, very little.

That the provisions made by the Act of 1868 were 
insufficient was gradually realised as time went by. 
It is obvious that even the best of statutory forms 
must become inadequate and antiquated if they have been 
in use for forty years, and the returns in question 
had survived longer than that, during which time the 
railways had made much progress. As one may expect 
there had been for many years a strong agitation for 
rore instructive accounts, but as the reform party was 
Itself composed of two sectiosji which could not agree
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beyond, a certain point, little was achieved 
for setae considerable time. Eventually, however, 
the Board of Trade was prevailed upon to appoint a 
Departmental Committee to enquire into the weaknes­
ses of the then existing forms, and, if possible, to 
make suggestions for their improvement.

The Committee was appointed by a minute signed 
by the Rt, Hon, Lloyd George on the 15th June 1908^ 
The late Sir William Acworth, then Mr Wm, Aeworih, 
was one of the nine members*

The terms of reference were:-
"To consider and report what changes, if imy, 
are desirable in the form and scopeof the 
Accounts and Statistical Returns (Capital, Traffic, 
Receipts and Expenditure) rendered by Railway 
Companies under the Railway Regulation Acts’, 

The report was made on 25th May 1909* The Committee 
itself consisted of equal numbers of the reform party 
and 4f practical Railway representatives, so that on 
several important points no definite conclusions were 
arrived at* The railway managers conceded much, but 
they strongly disagreed with the proposals of the 
advance wing of the other party concerning ton-mile and 
passenger-mile statistics* The inclusion or exclusion
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of those formed such an important question in the 
matter of railway statistics that a separate section 
of this paper will be entirely devoted to it- As 
most of the debates of this Committee also turned 
upon this point, little remains to be said of its 
work •

One of their observations is worth quoting,for7 
indirectly, it was a criticism of the Act of 1868. 
•It is obviously of the first importance from the 
point of view of comparison between the different 
railway companies, that there should be uniformity 
of practice among all the companies with regard to 
the keeping of accounts- and statistics, that is to 
say, that ovary heading, both in the accounts and in 
the statistics, should bear precisely the same meaning 
in the case of all railways - should in fact, be 
standardised^ It may be supposed from this state­

ment that the Act of 1868 had failed also in its 
attempt to establish uniformity. There were two 
reservations added to the report, one signed by the 
three representatives If tfee railways and the other 
by the ttvan of the reform party,’ Messte Acworth, 
Parish, and Peel. The former did not agree with 
too great an extension in the use of statistics, 
while the latter recommended additional statistics, 
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a schedule for which was included. They also urged 
the Government to compel the railways to publish ton­
miles and passenger-miles.

The recommendations of the Committee which had 
boon agreed upon by all the members, were immediately 
acted upon, for the Railway Companies (Accounts and 
Returns) Act, 1911, included the forms constructed 
by the Committee in practically every detail. The 
complete Act will be described in another section. 
Hera it will be sufficient to draw attention to the 
additional forms required by it. Many of the forms 
were merely taken from the Act of 1868 and extended.

The following are the new forms required for the 
financial accounts:
•Abstract F - Expenses of Collection and Delivery of 

Parcels and Goods.
Abstract G Receipts and Payments in respect of Running 

Power Expenses.
Abstract H Mileage, Demurrage, and Wagon Hire.
Abstract I Jointly owned and Jointly Leased Lines, 

Receipts and Expenditure.
ITo. 11. Receipts and Expenditure in respect of Omnibuses 

anf other Passenger Vehicles not running on the 
railway.

Mo 12. Receipts and Expenditure in respect of Steamboats.



38

No 13 Receipts of Expenditure in respect of Canals
No 14 Receipts and Expenditure in respect of Docks, 

Harbours and Vharves.
No 15 Receipts and Expenditure in respect of Hotels, and 

of Refreshment Rooms and Cars where catering is 
carried on by the Company.

No 16 Receipts amd Expenditure in respect of other 
Separate Businesses carried on by the Company.

No 17 Electric Power and Light Account.
The Statistical forms included the following additions
Mo 1 Mileage of Lines (This was so extended fromthe 

form in the schedules of the Act of 1868 as to 
be practically new)

No II Rolling Stock (This is divided, under lettered 
heads, into six separate forms).

No III Horses and Road Vehicles employed in the Collec­
tion and Delivery of Parcels, Goods and Passengers.

No. IV Steamboats.
No. V Canale.
No. VI. Docks, Harbours and Nhurves.
No. VII Hotels.
No.VIII Land, Property, Etc., not forming part of the 

Railway or Stations.
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No IX. Other Industries (if any). (This form 
to be in the discretion of the company.)

No X Maintenance and Renewal of Way and Works.
No XI Maintenance and Renewal of Rolling Stock.
No XII Engine Mileage.
No XIII Passenger Traffic and Receipts.
No XIV. Goods Traffic and Receipts.

It can easily be seen from a glance at the above addi­
tions, that the accounts and statistics which concern 
the subsidiary enterprises in which the railways are 
engaged, have boon separated very clearly from those 
forms which deal with actual railway working. After 
the war ended certain companies intended to make 
voluntary additions to their statistics, but refrained 
from doing so when the Government appointed a Minister 
of Transport in 1919, because they realised that he 
would require additional statistics. The Minister of 
Transport by sect. 18 of the Ministry of Transport Act 
of 1919 received wide powers as regards statistics.
This is the section:-

•For the period of two years after the passing of 
this Act it shall be the duty of the owners of any 
railway, light railway, tramway, canal, inland 
navigation, dock, harbour or pier undertaking...** 
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to furnish to the Minis tor in ouch manner and 
form as he may direct, such accounts, statistics, 
and returns, as he may require for the purpose 
of his powers and duties under this Act.

The Minister sought the help of the railway companies 
to aid him in framing his requirements, as he desired 
that the statistics should be of the greatest possible 
use, both to the Ministry and to the Internal manage­
ment of the railways. The General Managers appointed 
a special Committee which drew up a list of statistics 
and also prepared detailed instructions in order to 
obtain a uniform method in the compilation of the 
figures. These new requirements came into force - on 
January 1st 1920, but in the following year they were 
made permanent by section 77, sub-section (2) of the 
Railways Act* 1921. This section lays down that:-

•It shall bathe duty of every railway company 
to compile and render to the Minister the statistics 
and returns set out in the Eighth Schedule to this 
Act, sub-divided in the case of an amalgamated com­
pany in accordance with such operating ureas as may 
be agreed between the Minister and the Company, 
subject, nevertheless, to such variations of those 
statistics and returns as may from time to time 
be agreed between the Minister and the Railway
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Companies Association".
In the schedule are nineteen headings, referring 
to statistics, most of which are required monthly. 
Two of theee statistical returns are only’- required 
annually however. 
These are:-

Ko 14 - Census of Staff, showing number of 
men in each grade at each rate of pay.

’To 19 - Capacity of wagon stock of various 
types.

These statistics would naturally not be required at 
shorter periods as they are not likely to fluctuate 
to any great extent in a period less than twelve 
months. The remaining statistical returns are worth 
quoting in order to show the detail that is now demanded 
from the railways. This schedule may be described as 
a triumph for the advance wing of the reform party 
whose ’academic enthusiasm’^- for detailed statistics 

has at last been rewarded by the inclusion of ton­
mileage figures, etc.

1 F. R.Lawson: ’British Railways’.

•TliHe sympathising with the statistical experts 
and appreciating their academic enthusiasm on behalf 
of ton-mileage, we have to consider here only the 
practical merits of the proposal’
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1. Freight receipts, tone ©nd ton-miles...« Monthly
2. Tons and Receipts of selected commodities 

conveyed at fr^eght train rates......... Monthly
3. Commodity tor-miles...................... Monthly
4. Passenger journeysand receipts.......... Monthly

5• Passenger - miles....................... Periodically
6. Quantities and receipts of parcels and 

miscellaneous traffics conveyed at -
coaching train rates...............  Konthy^

7. Train-, and engine-miles and hours of 
company’s engine over own and other 
systems............................... Monthly

R. Train and engine-miles and hours over 
company’s system by own and other company’s 
engines ............................... Monthly

9. Locomotives in #se  ......  Monthly
10, Loaded and empty wagon-miles....... ... Monthly
11. Consumption of coal, electricity and oil 

by locomotives  .. ...........• • Monthly
12. Construction and repair of rolling stock Half-yearly
13. Marshalling yard statistics...... . For a period 

of one month 
each half-year
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15 Tonnage conveyed on canals separating principal
commodities.......... ............. Monthly

16 Analysis of time spent by ships in port
at railway owned docks...... . Monthly

17 Tonnage dealt with and cost of working ( For a period 
( of one month 

at selected goods depots..... ( each half year
18 Tonnage carted and cost per ton at ( For a period 

( of one month 
selected stations. Motor cost to be ( each half 

( year.
distinguished from horse cost..... .

All these statistics, except No 16 are published by 
the Ministry of Transport in various tables based on 
them. We shall consider these published statistics 
in another section however.

We have now traced the growth of English published 
statistics from the commencement of the railway era 
until the present time. One of the most striking 
features revealed by this historical sketch, is that 
the greatest progress has been accomplished during the 
present century. This point becomes of more interest 
when it is known that in many other countries also, 
the beginning of this century has coincided with the 
beginning of great progress in the preparation of 



railway statistics. This advance towards more 
carefully compiled and fuller data has its origin, 
in all probability in the rising costs and the 
increasing complexity of railway businsss^notice- 
able in this period. The amount of traffic has 
increased and the unit railway systems have become 
so vast owing to amalgamations that all three parties 
interested in railways have felt the need for more 
comprehensive statistics. The pricds of necessary 
materlais,rates and taxes, expenses which the railways 
cannot avi^d or reduce, have risen very considerably, 
so that the railways have perforce to economise in 
other directions. More attention has thus been be­
stowed upon the securing of infornntion/indicating the 
results of operation and of changes in policy.
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RECEUT CHANGES IN THE STATISTICS OF SOME OTHER COUNTRIES* 
It has boon said that since the beginning of this 
century there has been a general movement upon the 
part of nearly countries to obtain more de­
tailed statistics from their railways. As this is 
a statement that should not be accepted without facts 
to support it, the following summary^ of the changes 

in a few of the principal countries is of interest. 
AUSTRALIA.

The Census and Statistics Act of 1905 made 
the power to collect statistics as ordered by the 
Minister for Homo Affairs, more effective. In 19G9 
the Commonwealth Statistician made a report to the 
Minister on "The desirability of improved statistics 
of Government Railways in Australia*

In this report Sir George H. Knibbs drew attention 
to the important differences which existed in the various 
States

(a) in the particulars compiled.
(b) in the manner of compilation.
(c) in the mode of presentation.

1. The information given is obtained from the report
of A.E. Kirkus.
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With a view to effecting an improvement in the 
statistics he recommended that all the railways in 
the Commonwealth should compile and publish on the same 
basis the statistics mentioned in the report and that 
they should classify their gross receipts and working 
expenses in a uniform manner.* The Commissioners and 
General Managers of the Railways agreed to publish 
annually the uniform statistics recommended by the 
Statistician with two exceptions:- 
fl) Classification of tonnage carried and revenue 

derived therefrom;
(2 ) Passenger-, and ton-miles.

But passenger-, and ton-miles have been voluntarily 
compiled by the railways of several States for some 
time.

Passenger - miles.
Tasmania - since 1901
ITew South Wales •• since 1910
South Australia since 1904
Victoria since 1918

Ton - Miles.
Hew South Wales sines 1901
Tasmania since 1901
South Australia since 1901
Western Australia since 1918
Victoria since 1918
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Commodity Ton - Hiles 1
New South Wales.
Western Australia. 
Tasmania.

It is interesting to note that in 1919 a Committee 
of Officers appointed by the New South Wales adminis­
tration enquired into the subject of the preparation 
of railway operating statistics. The whole system 
was re-modelled and a Central Statistical Bureau 
established to which were transferred the officers 
who had previously prepared statistics under the 
supervision of different chiefs. This centralisation 
has resulted in the improvement of supervision, uni­
formity of methods and a great extension of the sta­
tics prepared. .

CANADA.
The statistics returned by the railways to the 

Government were thoroughly revised and extended in 1906. 
The compilation and publication of ton - mile statistics

I 

were made compulsory although the railways had volun­
tarily prepared these statistics prior to that date.

1. To be explained later.
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In 1915 the statistics were altered again, in 
order that they should conform to the schedules 
prescribed by the Inter-State Commerce Commiesion 
of America. This change was introduced in order 
to render the Canadian returns comparable with 
those of the U.S.A. - a very laudable object^/

SOUTH AFRICA.
The compilation of ton-mile figures 

was suspended during the war period. * Experience, 
however, shewed that the administration were placed 
at some disadvantage without ton - mile figures,* 
and so, in 1923", their compilation was resumed. 
More frequent and extended information has also 
been introduced both for the benefit of the general 
public and also for the Chief Administrative and 
Executive Officers.

INDIA.
The railways of India have always rendered 

copious returns to their Government, but, as much 
of the information was considered to be of little 
value, a Committee was appointed in 1922 to examine 
the form, scope and underlying principles of the 
statistics then in use, with a view to their reduc­
tion and improvement.
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Ireland.
The statistics arc similar to those 

prepared in England.

BELGIUM.
During recent years the statistics have 

been extended considerably, and further changes 
are contemplated. ’Monthly returns, and in some 
cases - weekly returns, are now prepared in place 
of the old three-monthly statements, and this al­
teration enables such remedies as may be necessary 
to be applied quickly”.

DENMARK.
The chief recent development occurred in 1918 

when the Danish State Railways were required to pub­
lish monthly statistice. Apart from this, compre­
hensive statistics have been published annually since 
th? railways commenced.

French statistics have remained much the same 
aa they were in 1900 with the exception of some minor 
modifications introduced to meet changes in the organisa­
tion of the railways.
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GREECE•
There have "been no changes in the statist ics

compiled by the State Railways since the commence­
ment of this century, but a considerable improvement
is contemplated.

ITALY.
The present statistics wore introduced in 1905 

when th© State took over the railways. ’The State 
Railways are now? however, ’actively engaged in 
revising all their working statistics with a view to 
their simplification and the addition thereto of new 
information.*

ROTHUNTA.
The statistics in use dp to the outbreak of 

war have been continued, but they have been arranged 
differently since January 1st 1924 in order to make 
comparison with other countries possible.

.SWEDEN. .
Throughout this century the statistics have 

been continually improved and altered, with the object 
of:

1. extending and making the statistics more complete, 
and

2. excluding details which are thought of insufficient 
importance. Monthly statistics were inaugurated 
in 1913 and these also have continually been 
improved.
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Th? recent developments in China are full of 
interest and as the authorities have exhibited such a % 
broad-minded policy I take the liberty of quoting the 
whole paragraph:-

’The Statistics relating to Chinese Stats 
Railways compiled prior to 1915 were, it is 
stated *0f a very summary character and gave 
little useful information.® They were there­
fore entirely revised and brought into conformity 
with the statistics of other countries as from 
1st January 1915. The Chinese Administration 
realise that while statistics are essential to 
those responsible for the working of the rail­
ways, they are necessary also for the purpose 
of enlisting public confidence and support, and 
in the preface to the annual report for 1916 the 
Standing Committee on the Unification of Railway 
Accounts and Statistics stated:-
The railways in our country are still undeveloped. 
There are many lines yet to be built, and the 
building of those lines largely depends upon the 
co-operation of the public as well as of foreigners. 
The authorities should therefore keep the public 
informed as to the conditions and results of the 
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railway operations with all sincerity, so that 
the co-operation of the public and foreigners my 
be counted upon.... It seems fitting, therefore, 
that in these early reports, at least, considerable 
analysis should be made of results and that the 
considerations should be set forth by which such 
results arc measured. Such analysis and con­
siderations are offered with the object of educating 
the people to understand the importance of railway 
administration a? well as the real conditions, to 
the end that public opinion may be enlisted in a 
wise furtherance of railway policy’•

These are indeed admirable principles to work upon.

To what end is this universal improvement in the com­
piling of statistics leading? . Is it leading to uni­
versal uniformity so that international comparison of 
railway working will be facilitated? I think so. 
The fundamental problems of all railway systems that 
have reached an advanced stage are naturally very 
similar. To elucidate these problems and explain 
the results of railway working obviously necessitates the 
same basic figures. The basic figures which are common 
to most railway systems of the world are:-
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Particulars of locomotives carriages and wagono owned, 
available for use and in use.

Train - and engine - miles.
Train - and engine - hours.
Coaohing vehicle - and wagon - miles.
Freight tons.
Freight net ton - miles.
Freight train receipts.
Quantities of and receipts from certain selected traffics, 
Passengers, number of.
Passenger - miles.
Passenger train receipts.
Fuel consumption and lubricating oil used.
Number of employer© and particulars of earnings. 
Expenditure under various headings.

Most of these basic figures, since they are employed 
in English railway statistics, will be explained in later 
sections.
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SECTION II.

THE RAILWAY ACCOUNTS AND RETURNS ACT. 1911.

I intend in this section to explain the more 
important items in the accounts and returns required 
by the Act of 1911*

The first seven forme relate to the capital of 
the company, a fact which suggests that full details 
are given in this connection. That this is so is 
only right, for the construction and equipment of a 
railway involved considerable expenditure, the greater 
part of which is irreoverable if the railway does not 
prove a success. It is essential that proper records 
should be kept of the money raised for, and the expen­
diture involved in bringing the line up to the stage 
vhen it begins to earn revenue and in carrying out any 
subsequent extensions or substantial improvements.

The first statement, which dealt with the capital 
in general, is divided into three sections, the first 
and most important of which is entitled ’Nominal Capital 
Authorized and created by tho Company*. This statement 
gives the Acts of Parliament which have been granted to 
the Company together with the amount of capital each Act 
has authorized. The amount of capital created and the 



56

balance of capital authorized but not created are also 
shown. The figures given under the three heads are 
further divided into ’Shares and Stock* and ’Loans or 
Debenture Stock’, two forms of capital which present a 
sharp legal distinction. The other two sections of 
Statement No. 1. are divided similarly but deal with 
other capital over which the Company has control.

No.l. (b) s^owe the nominal capital authorized 
and created by the company jointly with some other 
company. This merely supplements the first statement.

Tire third section is rather more interesting for 
it deals with the nominal capital authorized and created 
by some other company on which the company either jointly 
or separately guarantees fixed dividends. The company 
making the returns may have a more or less direct interest 
in the undertakings of some other companies and for that 
reason shoulders the responsibility of guaranteeing certain 
;’:i vid ends cut of its own revenue»

Statement No. 2. shows the amounts and various classes 
of share capital and stock created, together with the pro­
portion issued. Columns are also devoted to the nominal 
additions to, or deductions from capital, so that the 
amounts on which dividend is payable can be obtained.
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In the 3rd Statement is given the capital 
raised by loans and debenture stock, the amounts 
of the two forms of capital being separated. As 
my be understood from the first Statement, a 
company must bo authorized by an ^ct of Parliament 

before it can raise capital in any way. The ordinary 
loan, not so much favoured by English railways as by 
the railroad companies of America, is a sum advanced 
upon bonds redeemable within a time limit. Debenture 
stock is a special form of loan receiving a fixed rate 
of interest. It is transferable but not always 
redeemable.

Statements Ho. 4, Ho. 4 (a), and Ho. 5, may be grouped 
together for the purposes of description and explanation 
Statement Ho. 4 is entitled ’Receipts and Expenditure on 
Capital Account#’, while Ho.5 supplements this by giving 
the details of capital expenditure for the year to which 
the returns relate. The former is noticeable us being 
the first balanced account. The balance, whether debit 
or credit, is carried to the Balance Sheet, this being 
a peculiarity that will be referred to later when the 
Balance Sheet Is being discussed. The first two items 
on the ’receipts* side of Ho 4 show the amount, of capital 
received. These Items arc followed by certain provisions 
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for taking into account the premiums received 
over the nominal stock issued, and the discounts 
suffered in the disposal of stock under the 
nominal amount. According as ths premiums or 
discounts are the greater, so the balance must 
be added to or deducted from the nominal issues 
to show the total receipts. This will be better 
explained by the actual figures taken from the 
returns for 1923 of ths London, Midland and 
Scottish Railway#.

By Receipts Total

Shares and StocksCMo 2) £ 293,281,005:14: 1
Debenture Stock (ITo 3) 107,030,417:15: 7
Premiums on)
Shares and )
Stocks ) 19,500,635: 7: 1
Premiums on)
Debenture )
Stock ) 5,120,881: 3: 6
Total -----------------
Premiums 24,621,516:10: 7

Discounts on)
Shares and ))
Stocks ) 8,197,022: 0: 9
Discounts on)
Debenture )
Stock ) 1,900,151:15: 4

10, 079,173:16: 1
Balance of Premiums and Discounts 14,524,342:14: 6

Total Receipts. 414,835,770: 4: 2
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On ths expenditure side is shown how the capital 
has been disposed of. Statement Ue. 5. gives the 
same items in more detdil for the particular year. 
Moreover in this latter form the expenditure on 
lines is divided under three columns:-

(1) Land and Compensation.
(2) Construction of Hay and Stations, Engineering 

etc.
(3) Law Charges and Parliamentary Expenses.

This division certainly males the form more instruc­
tive and it is a pity that such division is confined 
to this form for if it were introduced into Statement 
Ho. 4. the value of the latter would be greatly in­
creased.

The following items, quoted from Ho. 4, show 
how detailed is the information required concerning 
the capital expenditure of the railway companies 
1) Linesopen for traffic.
2) Lines not open for traffic

(a) Hew lines.
(b) widening of existing lines.

3) Lines leased.
4) Lines jointly owned.
5) Lines jointly leased.
6) Rolling stock.
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7) U-nufacturing and repairing works and plant:
(a) Land and buildings.
fb) Plant and machinery.

At this point provision is made for giving the total 
capital expended upon the railway. That which follows 
is more or less extraneous expenditure.

8) Horses.
9) Road vehicles employed in the collection and 

delivery of parcels and goods and in the con­
veyance of passengers:
(a) Goods and parcels road vehicles.
(b) Passenger road vehicles.

10) Steamboats.
11) Canals.
12) Docks, harbours and wharves.
13) Hotels.
14) Electric power stations, etc.
15) Land, property, etc., not forming part of th® 

railway or stations:
(u) Used in connection with railway working.
(b) Not used in connection with railway working.

16) Other industries (to be stated, separately).
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Thia item in the case of the L.K.S. Railway is a 
limestone quarry, which accounts for more than .£45,000 
of the company’s capital expenditure.

17) Subscriptions to other companies, 
(for details, seo Table Mo 4 (a).

18) Speciul items.
Table Mo.4 (a), then, shows the subscriptions paid 
out of capital under statutory authority to other 
companies or joint committees. A column is provided 
for the separate amounts of the subscriptions and 
another in which the nature of the socirity or invest­
ment must be noted.

Statement Mo. 6. gives un estimate in similar detail 
to ITo. 4. and Ho. 5. of the futher expenditure on capital 
account both for the ensuing year and'subsequently until 

completion.’ The total of ths column showing the esti­
mated expenditure during the ensuing year should be com­
pared at the end of the year with the total of Statement 
of Mo. 5. In the next issue of the report.

The capital powers and se£ any other assoto which 
uro available to meet the further expenditure on capital 
account are set out in Statement Ko. 7.
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This seeming excess of detail in connection 
with the capital of the railway companies is of 
greater value than would at first sight be supposed 
It should certainly be of use in checking a tendency 
towards careless expenditure from capital on things 
that should be paid for out of revenue*

The revenue accounts are introduced by the 8th 
statement which deals with the ’Revenue Receipts and 
Expenditure of the Vshiole Undertaking,’ This shows 
the gross receipts of all the various branches of 
the railway concern* Ho great detail is shown here, 
but opposite the chief items in this statement are 
references to other statements wherein the detail 
may be found. We thus find that a study of this 
account involves us in a study of nearly all the 
remaining accounts*

’Railway^* is the first item in Ho. 8. and we 
arc referred to Statement Ho. £o which shows the 

redexpts and expenditure in respect of railway 
working proper. Much detail is given but again 
there are references to several abstracts which 
follow this account. In Ho. 10. on each side of 
the account. Is a column wherein the percentages
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of ths item stated, assuming the whole traffic 
receipts as 100, are given. The figures opposite 
the various receipts in the column on the credit side 
of the account of course total 100. In the column 
on ths other side of the account, is placed the per­
centage of the expenditure on each department of, 
railway working proper. These are very interesting 
and illuminating figures indeed. Unless there is 
some special reason for abnormal expenditure on one 
or more items, these percentages should be fairby 
steady from year to year. It is possible to see 
at once from this column providing other things have 
remained equal, in what branch or branches of railway 
working economies have or have not been effected. 
If & profit has been made on the year’s working this 
column does not of course total 100. In the case of 
the L.M.S. return, mentioned above, the percentage of 
the total expenditure to the traffic receipts was 81.3

As this statement is so important, showing, as it 
does, a detailed account of all the receipts and ex­
penditure in respect of railway working in its nar­
rowest sense, it would seem desirable to Include a 
copy of it here. The following example is tdksn 

from the returns for 1923 of the L.H.S .Railway.
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Ko. 10. Receipts & Expenditure in respect of Railway Working. - 
Dr. To Expenditure. K °f Traffic

A - Maintenance & Renewal Receipts
of Tay and Works 8,974,658:12: 0 11.38

B - Maintenance & Renewal of Rolling Stock
(1) Locomotives 5,097,543:12: 0 6.46
(2) Carriages 3,177,990:19: 0 4.03
(3) Wagons 3.034.752: 8: 0 3.85

' 11,310,286:19: 0 14.34
C - Locomotive Running Expenses 

15,936,030: 7:0 20.20
D - Traffic Expenses 21,635,299: 7:0 27.43

—"37,571,329:IC 0 47.63
E - General Charges 2,213,488: 8: 0 2.81

Law Charges 103,813:12: 0 .13
Parliamentary Expenses 15,787:16: 0 .02
Compensation (Accidents & Losses 

Passengers 14,403: 6:0
Workmen 189,107: 0:0
Damage & Loss of Goods 317.774:13:0 521,289:19: 0 .66

Rates &C 2,835,673: 2: 0 3.59
Taxes 321:15: 0
Titlie Rent Charges 7,249:17: 0 .01
government Duty 152,824: 4: 0 .19
Rational Insurance:-

Health 256,039:19:0 .33
Unemployment 197.470:10:0 453,510: 9: 0 .25

Expenses of Amalgamation and Rates 
Tribunal 17,086:11: 0 .02

G Running Powers (Balance C 49.959:11: 0 0 .06
TOTAL TRAFFIC EXPENDITURE 

64,127,361:12: 0 81.30
J Joint Lines 1,563,694:12: 0

Miscellaneous 83.780:13: 0
Total Expenditure 65,774,837: 2: 0
DET RECEIPTS 15,695,363: 9: 0

TOTAL 31,470,700:11: 0



65

No. 10. Receipts & Expend!tyre in respect of Railway Working.
By Gross Receipts. % of Traffic

' Receipts
PASSENGER TRAIN TRAFFIC:-
Ordinary Passengers:-
First Class 1,899,970: 2: 0
Second Class 1,342: 1: 0
Third Class 18,904,201: 7: 0

20,805,513:10: 0
Season Tickets

First Class 1,357,683: 0: 0
Second Class 6,512: 0: 0
Third Class 2.397,486: 5: 0 3,761,681£ 5: 0

Workmen’s Tickets 1.446.605? 3: 0
Total Receipts from Passengers 26,013,799:19: 0
Mails 1,007,033: 5: 0
Parcels up to 2 cwt a. Parcels Post

and Excess Luggage 4,121,931: 2: 0
Other Merchandise by Pas-

senger Trains 1,864,252:15: 0
5,986,183:17: 0

F - Less Expenses of Collection
and Delivery 374.392: 6: 0 5.611.791:10: 0

Total Passenger Train Receipts £ 32,632,624:15: 0 41.37
GOODS TRAIN TRAFFIC:- 
Merchandise 26,263,051: 4: 0

F - Less Expenses of Collec­
tion and Delivery 3,140.516; 1: 0

23,122,535: 3: 0 .
Live Stock 940,755: 8: 0
Coal, Coke & Patent Fuel 15,568,297: 3: 0 
Other Minerals 6,615.189: 2: 0
Total Goods Train Receipts 46,246,776:16: 0 58,63
TOTAL TRAFFIC RECEIPTS 78,879,401:11: 0 100.00

H Mileage, Demurrage, & Wagon Hire (Balance) 37,416: 4: 0
j Joint Lines 1,741,388:12: 0

Miscellaneous 812,494: 4: 0
TOTAL 81,470,700:11: 0
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The first item of expenditure on the above statement 
is ’Maintenance and Renewal of Wa^and Works,’ and a 
reference is given to Abstract A. Tn this abstract 
the expenses of maintenance and renewal are divided up 
under very detailed heads. These items explain them­
selves bo that no comment is necessary. The only point 
that may lead to controversy is the question of the method 
of arranging for depreciation* A note is appended to this 
abstract saying, ’When any sun is transferred to or from a 
depreciation fund or suspense account, the net sum to be 
stated.* This instruction seems rather ambiguous but the 
generally accepted method is to charge the actual outlay 
to the account and then if it is found necessary to make 
any transfer to or from a depreciation fund or suspense 
account, that amount ie shown separately. It would be 
irrelevant, however, to enter more fully into the ques­
tion of dejjreciation here.

Returning to Statement No. 10 once more, it is found 
that the next three items of expenditure are:- ’Maintenance 
and Renewal of Rolling Stock:’ 
’Locomotive Running Expenses:’ 
’Traffic Expenses’
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Hach of these throe items have abstracts (B, C & D 
respectively) in which the full detail concerning 
that expenditure is shown. In fact Abstract B. 
relating to rolling stock is divided into threo 
abstracts:-

B (1) Locomotives.
B (2) Carriages.
B (3) Wagons.

In all the abstracts as yet mentioned, both the 
expenses incurred in superintendence and in the works 
superintended arc shown. Abstract D. is a fair example 
of the detail which these abstracts contain. Under the 
heading of ’Traffic Expenses,’ it includes all the ex­
penses connected with the handling and hauling of goods 
and passenger traffic which have not already boon pro­
vided for in the other three abstracts. Its various 
items are as follows:-

Salaries and Wages :- 
Superintendence. 
Stationmasters and Clerks. 
Signalmen and Gatemen. 
Ticket Collectors, Policemen, Porters, etc. 
Guards.

Fuel, Lighting, Viator and General Stores.
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Clothing.
Printing, Advertising, Stationery, Stamps and

Tickets.
Wagon Covers, etc.
Expenses of Joint Stations and Junctions.
Cleansing, Lighting of Vehicles, and Lubricating. 
Shunting Expenses (Other than Mechanical)

. Wages.
Other Expenses, 

working of Stationary Enginss, Hoists, Cranes, etc. 
Coal, etc., Tipping Expenses.

The principal operating and maintaining depart­
ments thpe being dispensed with, the next item in 
Iio. 10, is ’General Charges.* Abstract E. which relates 
to this item shows it to consist of expensea, such as 
directors* fees, salaries of the chief officers, 
insurance and superannuation subscriptions, which can­
not be directly allocated to any specific brunch of 
working. Host of the remaining items are quit© 
definite and need no abstracts to explain them.

The final item included in ths total traffic - 
expenditure is ’Running Powers.’ This is a balance 
brought from Abstract G and my be either credit or 
debit. ’Running Powers’ refers to the powers



69

possessed by certain companies of running trains 
over other companies* lines* Ordinarily the gross 
receipts accrue to the company owning the lines, 
but it is usual for the owning company to make an 
allowance to the running company. These allowances x 
whether received or paid by a company ere placed to 
the Running Powers Account (Abstract G). The balance 
of this Account is then shown on the expenditure 
side of Bo. 10. The reasons for this method of 
procedure can be gathered from a footnote to Statement 
No. 10. which reads thus:-
’Gross receipts to include the whole of the receipts 
from traffic carried over the company’s lines except 
where (a) the traffic is carried over the company’s 
lines by trains of other companies and no annual 
payment is made therefore, or where (b) the payment 
made is by way of a fixed rent. The proportion of 
traffic receipts accruing to other companies in 
respect of running powers exercised by them over the 
company’s lines not to be treated as a deduction 
from the company’s traffic receipts in this statement, 
but to be entered as a payment in the Running Powers 
Account (Abstract G). The proportion of the traffic 
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receipts accruing to the company in respect of 
trains run by the company over the lines of other 
companies to be excluded, from the traffic receipts 
in this statement and. entered as receipts in the 
Running Powers Account*•
Ve can now turn to the items under ’Gross Receipts* 
in Statement Ko. 10. The total receipts from 
passengers, divided into the three classes of 
passengers and. three kinds of tickets, i.e., 
’ordinary*, ’Season* and ’workman's’, are first 
given. I'ore will be said concerning passenger 
receipts when the statistical return^s are discussed. 
Passengers trains also carry certain kinds of goods 
and parcels and these/ are provided for under the 
receipts from passenger train traffic, as will be 
seen in the above example. The receipts from these 
goods are lowered by the ^d^iction of expenses of 

collection and delivery, details of which expenses 
are given in Abstract F. One may be tempted to ask 
why these expenses do not appear as part of the 
expenditure on the Dr. side of the account? They 
are not placed there, I believe, in order that one 
of the principles underlying these accounts and 
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statistics should not be violated, viz: the principle 
of separating all railway working proper from other 
business undertaken by the company.
Receipts from goods train traffic follow those from 
passenger train traffic and are sub-divided under 

Merchandise. 
Live Stock.
Coal, Coke and Patent Fuel. 
Other Minerals.

The expenses of collection and delivery according to 
Abstract F. are deducted from the earnings derived 
by the carriage of merchandise.
Below the two totals of ’Total Traffic Expenditure’ 
and ’Total Traffic Receipts’ are found one or two 
other headings.
’Joint Lines’, shows the two totals brought from 
Abstract J which deals with receipts and expenditure 
from jointly owned and jointly leased lines. The 
lines mentioned here are only those in respect of 
which the accounts are prepared by or for the joint 
committee and are not embodied under their respective 
headings in the accounts of the parent companies.
’Miscellaneous’, makes provision for items of receipt 
and expenditure which should appear on this account 
and yet are not provided for In any other way i.e., 
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on both sides does not necessarily refer to the 
same undertakings.
Having explained the item ’Railway’ in all its 
detail, we can return to Statement Ko. 8, ’Revenue 
Receipts and .Expenditure of the "/hole Undertaking*. 
The next six items concern undertakings not strictly 
connected with railway working. The following are 
such undertakings:-

Omnibuses, and other passenger Vehicles not 
running on the Railway.

Steamboats.
Canals.
Docks, Harbours and Wharves.
Hotels and Refreshment Rooms and Cars where 

catering is carried on by the Company.
The sixth provides a place for any other business 
not provided for else.here. In the case of each 
of these undertakings we ere referred to other 
statements (11, 12, 13, 14, 15 and 16 respectively) 
where the receipts and expenditure are given in 
full, the summary only being shown in statement 
Ho. 8.



These complete the revenue accounts which are 
summarized in Ho. 8, It would have been of 
greater advantage, in my opinion, if the next 
three items under ’Miscellaneous Receipts(Net)’ 
had also possessed published revenue accounts. 
The net rents from houses, lends, hotels, etc., 
are required, but the expenses which they neces­
sitate and which must be fairly considerable, are 
not shown. The cost of rent collection in 
proportion to receipts, gross or net, would, if 
shown, prove bather interesting, but we are to 
see neither the expenses nor the gross receipts 
from these properties.
’Interest and Dividends from Investments in other 
Companies’, gives the revenue obtained from the 
company’s investments which are tabulated in State­
ment Ho. 4. (a).
Statement Ko* 8. is very well set cut and in conjunction 
with the other accounts and abstracts mentioned above 
provides a mass of useful information. My one 
complaint is that it precedes the accounts and 
abstracts which it summarises instead of following 
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them, and, therefore, causes touch inconvenience to 
those using the returns.
The balance (net income) from I7o. 8. is carried to 
Statement Ko. 9. which gives details of the proposed 
appropriation of net income. To this amount is 
added the balance brought froward from the corres­
ponding account of the previous year and, if necessary 
a certain amount appropriated from the Reserve, also. 
The fixed charges have first claim on this sum, the 
dividends on guaranteed and preference stock forming 
the second item. The balance then remaining is 
available for dividend on the ordinary stock but a 
certain amount is generally carried forward to the 
next year’s Aceount although this is not provided 
for in the forms.
The remaining form of account, as distinct from 
statistical returns, is the all-important Balance 
Sheet. This calls for little comment as its actual 
items do not concern us to any great extent. It 
differs from those of other companies, however, in 
respect of the entries relating to capital. 
Instead of the liabilities to shareholders and the 
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fixed assets of the company appearing at the head 
of each side of the statement, provision is made 
only for the balance of the two, and the full details 
are set out in the capital accounts, Iios. 1 - 5« 
If the Statement Ko. 4. shows a debit balance, the 
expenditure having exceeded the receipts, this balance 
appears among the assets on the Palance Sheet. This 
we find at the head of the assets in the General 
Balance Sheet of the S.1US. Railway for the year 1925, 
the following item:-
’By Cap^p.l Account: Balance 

i
at debit thereof as per
Account Ho, 4, ... ... ... £23,193,654. 7. 2.
But if ITo. 4* shows a credit nf balance, the receipts 
having exceeded the expenditure, then a liability 
appears on the Balance Sheet.
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Statistical Returns.

Euch of the information in the statistical part 
of the returns consists of an inventory of the 
property in the possession of the company. The 
returns need little explanation for the ’inventory’ 
is but a simple one and gives no great detail. 
Several forms at the end are reserved for some 
elementary figures of the year’s working.
Land and property, the subjects of the statistics 
relating to capital expenditure may be divided 
under the folloxving heads
1. That which forms part of the rail ay or stations. 
2. That which does not form part of the railway or 

stations but is used in connection with railway 
working proper.

3. That which is used in connection with the 
extraneous businesses undertaken by the railway.

Of the first class one has to be content with very 
little information - just three statements all of 
which are concerned with the mileage of lines.
I shall have some criticism and recommendations to 
offer concerning these meagre returns, in a later 
section.
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The three statements to which I have referred, 
show the mileage of lines, 

(I (A) ) open for traffic;
(I (B) ) authorized but not open for traffic;
(I (C) ) run over by the company’s engines.

Statement Iio. I (A) requires
1. Lines owned by the company,

(a) main and. principal lines, in detail:
(b) minor and. branch lines (summarized by 

districts)*
2* Lines jointly owned (company’s share of ownership),

(a) as enumerated in Abstract J* in detail:
(b) other joint lines.

3. Lines leased or worked,
(a) by the company (in detail):
(b) jointly with other companies (Company’s share): 
(c) as enumerated in Abstract J. (in detail).

4. Grand Total.
In each case the length of the first track, which 
is obviously the length of the road, is required 
first. The length of extra tracks are shown in 
order in the next columns and a separate column is 
reserved for ’Sidings reduced to Single Track’* 
The horizontal totals of all the columns, placed in.
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the final column gives the total mileage of single 
track for each particular district or line.
Statement I (B) gives in similar geographical detail,
1. mile s authorised:
2. miles constructed and not open for traffic:
3. miles under construction:
4. miles not commenced or in abeyance.
Passing on to the second class ofproperty mentioned 
above, i.e., that which does not form part of the 
railway or stations but is used in conneetionwith 
railway working proper, we again find but one 
statement. It is fairly comprehensive, however, 
inasmuch as it is divided into six returns, which 
deal with 
(A4 Steam locomotives and tenders. 
(B) Rail Motor Vehicles.
(C) Trains worked by electric power.
(D) Coaching Vehicles (other than electric). 
(E4 Merchandise and mineral vehicles.
(F) Railway service vehicles, and horses for shunting. 
The six returns devoted to the third class of railway 
property are disappointing and appear to me to be 
of little value in their present state. Here is a
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list of the returns and the information which 
they afford:
111. Korses and road vehicles employed in the 

collection and delivery of parcels and goods, 
and in the conveyance of passengers.

Iv. Steamboats.
This gives a list of the boats over 250 tons, 
with their date of construction, horsepower 
and net registered tonnage, with a total of 
steamboats not exceeding 250 tons each.

V. Canals.
Kame and length in miles only.

VI. Docks, Harbours and Vnarves.
ITarne and length of quay.

Vil. Hotels.
Lame and situation.

Fill. Land, Property, etc., not forming part of the 
railway or stations.
This is rather a misleading title in view of the 
preceding returns. The average of land and 
the number of houses are all the information 
that is demanded, by this return.

Returns ITo. X and Ho. XI. supplement Abstracts A’and B 
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respectively, of the financial accounts. The former 
refers to the ’Maintenance and Renewal of "/ay and.
Works’, and. shows:
i. The quantities of principal materials used:
ii. The number of miles maintained:
ill. The number of miles of track renewed.
The latter return shows,in three columns headed -

’In Company’s Workshops’,
’By Contract’, and
’Total’,

the number of the various kinds of rolling stock 
maintained and renewed during the year* Returns 
are made for four kinds of rolling stock and for 
four classes of work, vis:-

Rolling Stock.
1. Locomotives.
2. Rail motor and electric train vehicles*
3. Coaching vehicles.

(a) carriages.
(b) other coaching vehicles.

g. Wagons*
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Classes of I7ork.
1. Renewals.
2. Heavy repairsi
3. Light repairs.
4. Under or awaiting repair at^nd of year.
The definitions of ‘heavy reparis’ and ‘light repairs’ 
are not given so that, unless the companies have 
agreed upon a uniform classification, the distinction 
is worth little. In any case this division of 
repairs conveys very little information to the minds 
of persons not actively engaged in railway working. 
Apart from this. Re turns Iios. X and XI dre very 
useful since they explain, and provide a useful 
hheck upon^ the expense as detailed in the corres­
ponding abstracts.
The information contained in the remaining returns 
is also rendered, in far more detail, in the monthly 
statistics so that little need be said concerning 
it here. The following are the returns:- 
Xll. Ihigine-mileage.
1111. Passenger traffic and receipts.
XIV. Goods traffic and receipts.
XV (A). Tonnege of the principal classes of minerals 

and merchandise carried by goods trains.
XV (B). Humber of live stock carried by goods trains.
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XVI. Summary of financial results.
It is unnecessary to describe each in detail.
Suffice it to say that with the exception of the first 
and last returns, they were totally inadequate as 
a record of railway working until the monthly 
statistics, which remedied the omissions, were 
published.
The last return - the summary of financial results - 
is interesting, for it presents a few salient features 
of the accounts for comparison in a success/ion of 
years, it was laid down in the Act, i.e., in 1911, 
that this summary - the ’Summary of Financial Results 
secured in comparison with those for past years’ - 
was not to be made retrospective^, but was to be 
extended year by year until 10 years were given. 
Since the recent amalgamations, however, comparison 
with previous years has been impossible, so that 19£3 - 
the first year in which the accounts of the amalgamated 
companies appeared - has become the base year of the 
ten year’s summary.
This return affords excellent data of the rise or 
fall of the different parts of the financial business 
of the company which issues it.
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An example of the form is given here; it has been 
thought better to give an actual example rather 
than a copy of the blank form for its use can then 
be more appreciated.. The return is taken from the 
Annual Report for 1924 of the Great western Railway 
Company.
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XVI. Summary of financial results secured in canparison
with those for past years (G. W. R.)

Ho. 19231 1924.
£

4. Total Expenditure on Captial 
Account* 167,805,054. 169,705,471.

8. Gross Receipts from Business 
carried on by the Company. 36,723,331. 36,408,336.

8. Revenue Expenditure on do. 29,778,508. 30,339,505.
8. Het Receipts of ditto. 6,944,823. 6,068,831.
8. Miscellaneous Receipts, Ret. 1,292,200. 1,384,263.
8. Total Het Income. 8,237,023. 7,453,094.
9, Interest, Rentals and other 

Fixed Charges. 2,415,111. 2,462,528.
9. Dividends on Guaranteed and 

Preference Stocks. 2,578,565. 2,668,226.
9. Balance after Payment of 

Preference Dividends. 3,243,347. 2,328,340.
9. Dividend on Ordinary Stock. 3,396,317. 3,184,642.

Rate per cent. 8/>. 7^.

Deficit. 152,970. 856,302.
Appropriation from Reserve 

for Contingencies. 150,000. 850,000.
Brought forward from previous 
year. 304,932. 301.962.

Carried forward to subsequent 
year. 301,962. 295,660.
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SECTION 111

•RAILWAY STATISTICS - GREAT BRIT API! 
(MINISTRY OP TRANSPORT.)

In the previous section, the various accounts 
and statistics demanded of the railways by the 
Act of 1911 were described and explained. In 
this section I intend to continue the survey 
of English railway accounts and statistics by 
describing the various forms, units and 
combinations of units employed by the Ministry 
of Transport, under the Act of 1921, in its 
monthly issues of 'Railway Statistics’ - 
Great Britain”. The question of ton-mile and 
cognate statistics will not be dealt with in 
tliis section, however, for they are so numerous 
and of such Importance that they will receive 
treatment in a separate section.
When all the statistics at present published, 
have thus been noted and described we shall then 
be in a position to review them all and criticise 
them both separately and in a body.
Table 1 shows the aggregate figures for passenger 
train and freight train traffic from Janurary let. 
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to date, and the increase or decrease compared with 
the corresponding period of the previous year.
This is a very useful table, showing the year’s work 

n to date ata glance but as the same statistical units 
appear in j,ater tables we can immediately pans on to 

Table la which is perhaps the chief table contained 
in the report, and occupies eight pages. It gives 
the summary figures for the month for which the 
report is issued. Figures are given separately for 
the four great rail?/ays - the Great Western, The 
London and Forth Eastern, The London Midland and 
Scottish, and the Southern - in columns on the 
right hand side ofthe table, while the totals 
appear in a column on the left, the description 
occupying a middle column.
Fere again the increase or decrease compared with 
the corresponding month of the previous year is 
shown in each case, thus making the table ex­
ceedingly valuable for purposes of comparison. 
One warning, contained in a foot note, is given 
concerning the statistics of passenger train 
traffic, and should be borne in mind fchen com­
parisons are made - ’The receipts shown are for 
the throughout Journey, and do not represent the 
amount accruing to the Company on whose line the 
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traffic originated.
Passenger train traffic is recorded under the 
following heads, the figures for each of which 
are again sub-divided under headings which are 
nearly similar in eftrteach case

(1) Passenger Journeys (excluding Season Ticket 
Holders).

(2) Passenger receipts (excluding Season Ticket 
Holders).

(3) Receipts per Passenger Journey (excluding 
Season Ticket Holders).

(4) Season Tickets (Receipts from Tickets issued 
during month.)
The sub-headings are,

i At full fares.
ii At Reduced Fares (again sub-divided)

iii First Class'(Ordinary)
iy Second Class (Ordinary)
y Third Class (Ordinary).
yi Workmen (omitted from Season Tickets).

A further principal heading is provided by 
'Parcels and h'iscellaneous Traffic -Receipts' 
which is sub-divided under the various goods 
that can travel by passenger train.
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The figures for Freight train traffic are 
rendered under the following headings:* 

(1) Tone (excluding Free-hauled).
(2) Net Ton-Miles (excluding Free-hauled).
(3) Average length of Haul (Hiles)*

(4) Tons (Free-hauled).
(5) Net Ton-Niles (Free-Hauled).
(6) Freight Train receipts (I«ess cost of 

and 
Collection Delivery ).

(7) Receipts per Ton (less Cost of Collection 
and Delivery). '

(8) Receipts per Ton-Mile (less cost of Collection 
and Delivery).
Each of the above is sub-divided into:-

1 General Merchandise.
ii Live Stock (or included in i )•
Hi Coal, Coke or Patent Fuel.
iv Other Minerals.
(9) Live Stock (Number)*

This latter figure is sub-divided to show the 
figures for the various animals conveyed.
Nothing in the above calls fox explanation for 
the "Average length of Haul* will be dealt with 
in the next section.
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Tables 11 - V (inclusive) give detailed in­
formation concerning the summaries, mentioned 
above that are given in ^able 1A.
Table 11 shows We tons, receipts, and receipts 
per ton in respect of 72 principal commodities 
of freight train traffic. The figures are wisely 
divided under ’At "Station to Station” Rotes’ and 

"Collection and for Delivery" Baton*.
In addition the figures for the corresponding 
month of the previous year are given.
Table 111 gives the passenger traffic (excluding 
season ticket holders) in detail.
The columns are headed by
•full fares.’
’Sxcursion and Week-end’
’Workmen’
’Other Descriptions’ 
’Total*.
hach of these is divided into
’Passenger Journeys.’

of Total’
’Receipts.’
’Total.*
’Per passenger Journey*.
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Figures are given under all three classes and 
totals, for all the chief sections of the four 
big railways•
Table IV. gives the ’Parcels end Miscellaneous 
Traffic charged at lasseager Train Kates’ in 
detail.
Table V. ’Tons and Receipts per Ton for 

Throughout Journey in respect of 
Principal Commodities by Freight 
Trains’.

The figures are given for the various sections 
of the chief railways and the whole table appears 
to comprise a mass of information. On the contrary 
its value is reduced considerably by the ommission 
of certain figures to which attention will be drawn 
in the critical sections.
We must now return to Table 1A. and attempt to sort 
out the mass of information that it still contains. 
We have noted the revenue statistics above:- there 
remains the working or operating statistics. To 
each of the summaries given in this table there is 
devoted a separate table containing the details, in 
the latter part of the report. examining the 
summary and table together our progress will be 
both quicker and clearer.
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(Table VIJ
Pull details of all the statistics rendered in the 
monthly report will be found in the appendix. It 
is unnecessary to mention every figure contained 
in the tables; therefore I shall confine myself to 
drawing attention to and explaining the more.im­
portant statistics.
Rngine-mileage in divided under *Ooaching’, ’Freight’ 
and ’Departmental ISiles*. T'ach of these include 
figures for the various types of work performed by 
locomotives, such as ^train-miles’ and ’shunting­
miles’. Train-miles which will be consideredin 
the next section, consist of the mileage of Engines 

working loaded and empty trains irrespective of the 
number of vehicles hauled. The divisions of mil cage 
made, are, of course, intended to facilitate the 
allocating of costs to different departments and to 
enable comparisions to be made, Tire information is 
compiled in accordance with the instructions laid 
down in connection with Return Xll of the First 
Schedule to the Railway Companies,(Accounts and 
Returns), .Act, 1911, a section which, as stated 
above, also records train-mileage.
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An interesting feature of the different sections 
of Table VI. is the division of weekday and 
Sunday mileage. ’Engine-miles follox? the wages 
in accordance with the tirrs the enginerxaen commence 
work. All the work performed by engine-nan who hook 
on duty at any time between 12 midnight Saturday and 
12 midnight Sunday is shown as Sunday mileage* . 
Ehsm HOURS »Ih TRAFFIC". Table VII.
The true criterion of efficiency is not only 
the quantity;:of work done with a given equipment, 
but the proportionate cost of the operation. This 
proportionate cost cun be easily obtained from the 
statistics which are gathered in a few months after 
the period to which they apply. But what is wanted 
is a measure of cost from day to day. How it will 
be found that most of tie costa of a railway do not / 
vary directly with the traffic, arid gradually, by 
a/process of elimination, we can conclude that the 
only costs which can lay claim to corresponding 
directly with the running of trains and therefore to 
the productive work, of the equipment are those of 
fue,l cons unipt ion, wages of train non and lubrication. 
These coots are' engind costs and vary directly; with 
the hours that the engines are !'in traffic”, Thus 
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the engine-hour is a. fair measure of day to day 
costs, being; in fact a more reliable measure of 
expenditure than the engine-mile for this reason 
an engine standing "under steam” while "in traffic" 
is still incurring the above expenses although 
engine-miles would not record them. 
Engine-hours are calculated from the/time the 
engines leave the shed at the comen cement of a 
turn of duty until their return thereto. But by 
itself this unit is a measure of time only and 
conveys little useful information. This wealmess 
can to remedidd by comparing it with the figure 
representing the work done. The running of trains 

the 
and \7ag0ne forms the unit of product nnd/engine- 
hour the measure of cost. The two togf^Q/er give 

the expenditure incurred in performing a given 
amount of work. The ordinary engine-hour, however, 
possesses an/ inherent defect. It ignores the 
capacity of the locomotive both as a consumer of 
costs and .as a performer of work. It would seem easy 
to determine upon a standard engine-hour unit and 
allot to each engine or class of engines a coefficient 
by means of which its hours could be converted to 
standard engine-hours. Again, in the case of engine­
hours as in the lease of engine-miles, the figures are 
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divided and sub-dividedj the division between 
coaching and freight appears through-out, under 
the chief headings of ’Train*, ’Shunting*, 
’Departmental* and also under the various classes 
of engines such as ’steam’’electric’etc.
TRAIN 'HIT,? PAR HOUR. (Table Vlll.) •
This is rather a useful unit especially in reference 
to passenger trains. For the service of freight-trains 
I prefer the ton-mile unit and my reasons for this will 
appear in the next section.. Train-miles per hour are 
divided up in the first place under the various classes 
of engines,and, then for each class under *Coaching* 
and ’Freight’, and finally in each case under *Per 
train-hour’ and ’Per engine-hour’. Train miles per 
engine-hour is the most appropriate unit for the 
supervision of passenger train working amongst the 
above. There is little variation in the average speed 
of passenger trains from month to month, the figure 
therefore provides valuable check on the amount 
of unproductive time spent ’ey engines in terminal 
stations assisting and shunting.
AVERAGE TRAIN LOAD.
This is the next item in Table 1A, 
It will be discussed in the next section as it is a 
figure derived from ton-mileage.
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AVERAGE WAGON LOADS, 
The same remarks apply to this as to the preceding 
unit, 
WAGONS EER TRAIN, TOTAL WAGON-MIL^ AND WAGON-HILES

The inherent weakness in a unit which included thb 
’wagon’ as a factor, deprives such unit of any real 
value. The wagon itself is a variable unit and may 
include vehicles whose maximum capacity is anything 
between 10 and 50 tons. Nevertheless these figures 
provide a rough qpck upon the use made of the wagons 
and of the efficiency of the trains. What value these 
figures possess is certainly enhanced by their division 
between ’empty* and ’loaded*. But again a 50 ton wagon 
may only be carrying one ton and yet it is *loaded’. 
The next two items in Table LA. belong to the next 
section.
ENGINE HOURS IN TRAFFIC TER WEEK DAY PER ENGINE IN — -

and 
ENGINS MILES PER WEEK DAY PER ENGINE IN USE. (Table XIA)

The above two items appearing in Table LA give only 
a portion albeit the most important portion og the 
information contained in Table XI.A. The numbers of 
engines in stock and in use are also shown. All the 
figures are divided under various classes of locomotives.
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ELECTRIC MOTOR VEHICLES.. (Table XI B) .
/' ■

This gives information simil|u^to tliat in Table XI.A. 
•SHUHTIKG’ AMD ’OTHER'lllIE'S’^^ ’DeparWntai.tl

This should “be an exceedingly useful t£ble to the 
manager who is endeavouring t4 reduce/ the projjoXtion 
of unproductive running onhis line. ; A sharp rise in

’ . ■ ■ / /V ■ . |
any of the figures of this table would need to be :

. ’ - - •' . _ • 5 " . V'

investigated. ’Other Hiles♦ include the miles worked 
byengines assisting trains, whether required or ndi^ 
(but these cases are sdlarated in the /table) and '’^ght* 

■ . - '; ■ 
miles i.e. miles run by/engines with ho trains. AIL
the miles are divided between ’Coaching’ and ’Freight?
•Other miles’ then, can from their very nature be as­
certained with only a small margin of error.
But what of the ’shunting miles’? How are these ob­
tained? According^ to the explanatory notes in the 
report, ’shunting hours have been converted into miles 
on the basis of 5 miles per hour*. Such a method of 
conversion hardly conforms with accuracy. Shunting 
hoursnwould seem to provide a fairer test, for the shunting 
miles that engines do during shunting hours cannot b® 
exactly determined. Shunting hours themselves are fixed 
in a somewhat arbitrary manner but, nevertheless they cqn 
be calculated more accurately. ’The whole of the time 
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regular ©hunting engines were occupied on their 
appointed shunting ground, after deducting 
locomotive duties and meal times (unless worked) 
hasbeen charged to shunting, togetherwith any time 
spent by such engines in running light between Shed 
and Station or Depot where the distance was 40 chains. 
In the case of train engines stopping at Stations or 
Depots for shunting purposes, the whole of the time 
(exclusive of time spent on Locomotive duties), from 
commencing the shunting operations until the engine was 
again coupled to its train ready to resume the journey 
or was ready to depart to Shed, etc., has been allocated 
to shunting. If any engine disposed of its train intact, 
no shunting time has boon included, but if it- broke up< 
or re-marshalled its train, the time so occupied until 
ready to leave has been charged to shunting.* 
CONSWIPTION 0? COAL. LUBRICATING OIL. 
Tstee^ locomotives) Table Zill. ..  r

This taele shows for each of the different railways.
(1) The pounds of coal consumed per Engine-Mile.
(2) The pints of lubricating oil used per 100 Engine-Miles.

i

($) Passenger Service.
(i) freight Service.

(c) Shunting by Shunting Engines.
(d) AH services.

The sub-divisions axe given for both (1) and (2).
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This information enables a superintendent to check 
the consumption of coal and lubricating oil, for any 
waste ox extravagance could immediately show itself 
in the figures. Personally I do not think that this 
table has been carried far enough. It would serve 
a much mor? useful purpose if the fagures could be 
given for each type of locomotire.

Table XLV, deals with the electrical working and 
summarises most of the facts connected v/ith it.
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SECTION 4.

TON-MILES ANO PASSEHGER-HILES.

A separate section is to be entirely devoted to the 
question of ton-miles and passenger-miles partly because 
these statistics are so important in themselves and 
partly because they have been the subject of controversy 
in railway circles in this country for so many years. 
Practically every other civilized country has required 
statistics of ton-miles and passenger-miles from its 
railways for many years past. The continuous use of 
these statistics has proved, and is a proCf of, their 
value; yet in this country, the ’practical* men have 
effectively resisted their introduction until a few 
years ago when the Railways Act, 1921, was passed. 
This tardy introduction may have been due tn no small 
measure to the unenthusiastic words of the report of 
the Board of Trade Commission:- ’Practically no 
Instance has been brought to our notice of any definite 
increase of earnings or decrease of expenditure in any 
specific case which was the result of the use of ton­
mile figures and which could not or ought not to have 
been brought about by other means. Having regard 
however to the fact that ton-mile statistics deal with 
large averages, this absence of specific instances of 
their utility in effecting some definite improvement
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In detail la not altogether surprising and Is not 
Inconsistent with their general utility in relation 
to railway control*. 
The ton-mile is 1 ton hauled 1 mile.
Ton-mileage Is thus weight multiplied by distance i.e. 
the tonnage carried multiplied by the number of miles 
it has been hauled. To illustrate this It may be 
said that 
10 tons hauled 10 miles are equal to 
20 tons n 5 ” “ " "
50 tons ” 2 ” " ” "
100 tons " 1 " ” n
100 tons miles.
Similarly a passenger-mile is 1 passenger carried 1 mile. 
The foundation of the whole system of statistics based 
upon ton-mileage and passenger-mileage is the principle 
of that comprehensive figure - the combination of the 
two factors of weight and of distance 4 
As carriage of goods is the business of a** railway, it 
receives Its earnings for the carriage of certain weight 
(or numbers in the case of passengers) a certain distance, 
what Is more obvious In seeking a unit which shall 
represent the work done than to take these two funda­
mental factors of weight and distance and reduce them to 
one compound unit?
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Mr Priestly, before the Departmental Committee of 
the hoard of Trade, said, 

”l cannot see how it is possible for anyone to 
form any reasonable idea of how his business is 
being conducted if the different factors making 
up the business are not resolved into some unit 
which expresses the service performed. The 
service on a railway is transportation. That 
transportation involves the carriage of quantity 
for distance. The multiplication of one of 
these factors by the other represents the service 
performed, and the terms in common use to express 
the result are passenger-miles and ton-miles. 
These are the only factors which express the ser­
vice performed without any possibility of error”. 

The last sentence is rather a sweeping statement for 
there are strong arguments against Mr Priestly’s 
assumption. Scientifically, his assumption appears 
to be correct for it corresponds more or less with 
the compound units of ’work done* in physics, the 
"foot-pound” and the "dyne" which are also produced 
by the combination of weight and distance. Before 
the introduction of ton-mile and passenger-mile
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statistics into England the "train-mile” was the 
unit most generally used. Even today, it is highly 
probable that English railway managers still rely 
to a great extent upon this figure. It certainly 
has its uses, especially when used in conjunction 
with other statistics but, nevertheless,it has a 
fundamental defect as a unit. The mile is constant 
but the train is not. A train may consist of any 
number of wagons within wide limits and a fortiori 
the number of tons it may haul have an even wider 
range. The train-mile is thus a variable unit 
possessing no exact value at any one instant and 
possessing still less value for the purpose of 
canparing the results of different periods. The 
ton-mile is vastly superior for many purposes to 
its rival.
Let us see what was the opinion of the Departmental 
Committee on this question. Under the heading of 
’Ton-mile Statistics compared with receipts per Train­
Mile as a measure of efficiency in Railway forking* 
the following paragraph appears:-

’The only figure available for general purposes 
at present in the case of English railways is that
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of th© average gross receipts per train-mile which 
expresses the relation between the gross receipts and 
the number of train-miles run. It must, however, be 
observed that the reliability for comparative purposes 
from year to year for the average receipts per train­
mile continues only so long as the average rate 
obtained remains constant.
It is clear, for Instance, that a rise in the average 
receipt per train-mile nay be attributable to im­
provements in loading, but equally it may be due to 
an increase in the rates charged, or to a change in 
the average length of haul, or to an alteration in 
the relative proportions of high-class traffic and 

i of traffic carried at lower rates. The average 
I receipts per train-mile do not afford the material 

for distinguishing between these two wholly different 
hets of causes. They contain,as Sir Hugh Bell 
remarked, two variablos, and introduce confusion 
by mixing the records of the actual work performed 
in conveyance of traffic with those of the price 
i i; ■jreceived In payment for that work’. As the 
^witnesses differed considerably the Committee 

Jeanie to the conclusion that *lt is not reasonable 
'td attempt to compared the relative value of 
j \ .
information respecting actual work performed and
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of information respecting the financial results of 
that work. The load per train-mile and the receipt 
per train-mile respectively relate to two distinct 
sides of railway business and neither con claim the 
right to usurp the province of the other. Each has 
its ov/n value within its own limits’.
It has been mentioned above that there are other 
statistics which can be derived from ton-miles and 
passenger-miles. These derivative statistics are 
In many cases of more value than the basic statistics, 
a fact often overlooked In discussions concerning 
the advisability of preparing ton-and passenger-miles. 
The following are the more important statistics 
that may be deduced from ton-mileage and passenger­
mileage 1
(1) The average train-load of goods.
(2) The average train-load of passengers.
(3) The average wagon-load of goods.
(4) The average coach-load of passengers.
(5) The average length of haul for goods.
(6) The average length of haul for passengers.
(7) The average receipts per ton per mile.
(8) The average receipts per passenger per mile.
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(9) The average density of traffic per mile of road. 
(10) The average density of traffic per mile of track. 
The derivative units will be explained later in this 
section.
Two of the principal objections against the complla- 
tlon of ton-mile statistics put forward by the 
English railway companiesware
(1) That these figures are not available until long 

after the time to which they refer and as they 
are not so comprehensive that they can displace 
the statistics In use they are not worth the 
cost of preparation.

(2) ’Ton-mile figures are ml3-leading and might 
give away, information to competitors or convey 
a wrong impression to the public’.

Tills second objection is a contradiction in itself. 
The question as to whether these figures are mis­
leading will be dealt with shortly. But the railway 
companies declared that they were mis-leading and 
’might convey a wrong impression to the public*. 
Nevertheless,they said that the statistics might 
give away information to competitors. This certainly 
is not logical. If the figures mislead, how can they 
be of use to rival can panics? Moreover It must be
understood from this objection that the statistics
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In use were not sufficiently explanatory to be 
informative. Surely this objection contains secret 
admiration for ton-mile figures.
In regard to the first objection it will be shown 
later that ton-mile statistics must be used in con­
junction with other statistics if their efficiency 
is to reach Its maximum. Mr. Burtt, then an official 
of the N. E. Railway, before the Committee said, - 
"So far from the ton-mile sumaries taking the place 
or obviating the necessity of detailed figures, they 
i‘eally give an additional importance to all the 
detailed statements and directly contribute to 
making those detailed statements more effective 
for practical use".
The expenses of compilation can be dealt with here. 
The North Western Railway had estimated that the 
expense of compiling ton-mile figures for that 
railway alone would be at least £15,000 per annum. 
The Grand Trunk hallway of Canada had prepared them 
for £1,000 per annum, a fact which suggests that the 
English estimate was somewhat exaggerated. Moreover 
the North Eastern Railway of England, having prepared 
these figures for the first ten years of this century, 
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told the Committee that their statistics office 
cost them altogether £3,000 per annum. The 
Committee came to the conclusion that this cost 
was negligible if the collection of the figures 
could be proved to be advantageous, for it formed 
but .072a of the total goods and mineral receipts. 
The higher cost In the case of the English Company 
was due to circumstances, the existence of which 
the other companies were not slow to point out. 
Conditions in railway working in England are dif­
ferent from those obtaining In countries like America 
nd India, and with the very large proportion of 
inter-change traffic^,complicated arrangements of 
joint lines, running powers, etc., the compilation 
of ton-mileage statistics is not such a simple 
matter as it is In those countries.
It has been said that the'terminals'invalidate the 
use of ton-mile statistics although they naturally 
do not affect to any great extent passenger-mileage. 
The same amount Is added to the rate on account of 
terminals, whether a consignment is sent six miles 
or sixty miles, and therefore Instead of the rate 
varying directly with the distance, it is affected
by the Inclusion of a constant.
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Acworth says ’collection and delivery Is not only 
expensive, but It Is equally expensive whether goods 
are carried, on the railway for ten miles or five 
hundred miles. The same may be said of terminal 
service and accommodation when the goods reach and 
leave the railway line. Sorting weighing, involc- 
Ing, loading, unloading, checking etc. have to be 
performed and paid for’. Before the war the com- 
panles reckoned that terminal service Including 
collection and delivery, cost, on the average, 8/6 
in London and 4/- in the provinces. How suppose 
two separate tons of similar goods are leaving 
London, one ton for a place to which the rate is 15/- 
and the other for a place to which the rate Is 30/- 

Rate - terminals s Haulage cost.
1. 15/- - 8/6 plus 4/- s 2/6.
11. 30/- - 0/6 plus 4/- " 17/6.

If the shorter distance Is 60 miles then the longer 
distance for which the haulage cost is seven times 
greater is probably nine times further, l.e. 540 miles. 
The average cost per ton-miles Is likely to be 
seriously affected by the fact that 540 ton-miles 
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cost 30/- yet 60 ton-miles cost half as much i.e. 
15/-. Again foreign received or foreign forwarded 
traffic only pays one terminal to one company and 
’through - through* traffic none at all.
Consider a consignment of 1 ton carried 100 miles 
and 10 separate consignments each carried 10 miles. 
If the terminals are 4/- at each end, the former 
will be charged with 8/- for 100 ton-miles, and the 
latter 80/- for an equal ton-mileage.
The safeguard in this case lies in the stability 
of the average haul. The average distance all the 
consignments are carried varies very little from 
year to year, and the proportion of the terminals 
charged to long and short distance traffic is 
therefore practically constant.
It would be even better perhaps to deduct the 
$otal amount of terminals (for such figure should 
be obtainliH^ from the total receipts. If this 
figure Is then divided by the ton-mileage, the 
absolute receipt for haulage only would be obtained. 
Some people, however, object to the figure of the 
total ton-mileage on the grounds that it cannot be 
obtained with sufficient exactitude. In calculating 
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ton-miles small fractions of tons and miles are 
disregarded. These fractions, they say, would 
amount to a considerable figure during the year and 
therefore the official ton-mileage is much less than 
the actual ton-mileage. In addition, inaccuracy 
may result from the wrong routing of a few score 
passengers or a few hundred tons.
The effect of these inaccuraci es upon the yearly 
figure, however, is really negligible, a fact which 
can easily be proved by an example. burlng the 
eleven months ending 30th November 192b, all the 
Standard Gauge Railways of Great Britain together 
earned in freight train receipts (less cost of 
collection and delivery) £97,9O3,‘^o4, and for the 
same period their ton-miles amounted to 16,550,879,305. 
(Thia last figure is of the net ton-miles excluding 
free-hauled). Let us convert the money to pence 
and then divide this figure by the ton-mileage in 
order to obtain the freight receipts per ton-mile.
The number of pence is 23,496,936,960. and the 
desired quotient is, correct to two places of 
decimals, 1.42d. The railways themselves only 
calculate to two places of decimals, and indeed it 
would be absurd to go further.
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Mow it will be found that an error, or accumulation 
of errors, amounting to 1000 ton-miles will only affect 
the eighth decimal place, or if it is wished to be a 
little more generous in the allowance for inaccuracies, 

error of 10,000 ton-miles will only affect the seventh 
decimal figure of the result. The argument, therefore, 
that ton-mileage cannot be reliable on account of 
discrepancies that must occur by reason of inaccuracies 
In calculating distances and amounts, wrong routing, 
and clerical errors, has not much force. In case it 
may be thought that too long a period and consequently, 
too large amounts have been instanced, the figures 
for the Great Western Railway during the month of 
November 1924 may be used. These will give much 
the same result.
Freight Train Receipts (less C & 0) £1,426,057.

" n ” (in pence) 342,255,680.

Het ton-miles (not free-hauled) 257,378,596.
Receipts per ton-mile 1.33d.

An error amounting to 10,000 ton-miles would affect 
only the fifth place of decimals in the figure for 
receipts per ton-mile.
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But the question naturally arises: What is the 
use of a statistic which is not exact within tens 
of thousands? Well, the degree of accuracy is known, 
and in all properly used statistics it is taken into 
account. The published receipts themselves are not 
absolutely accurate since there are many settlements, 
over-charges and under-charges, adjusted in subsequent 
months or years, and in fact train-miles themselves 
do not represent the exact distance run by the trains. 
On the,whole the figures overstated or understated in 
the total ton-mileage tend to cancel each other. 
Any very extraordinary and unaccountable difference 
in the final figure would be obvious to a railway 
manager and would lead to investigation.
Another factor, which is Ignored by, and is said to 
militate against the usefulness of, the ton-miles 
unit, is the question of the cubic capacity of 
wagon stock. -Ton-mileage takes into account only 
the weight hauled, and is not a satisfactory guide 
to the efficiency of train loading or, rather, it 
is not a satisfactory factor in estimating the cost 
of carriage. We will citeX the well-known example 
and imagine two trains, one consisting of trucks 
full of coal, the other of trucks full of furniture.
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In the former case, each truck can be loaded to 
its fullest capacity, while in the latter case, 
each truck may be full and yet run with a light 
load. It may be said that where the trucks have 
light loads, extra trucks may be added to the train, 
so that the engine would still have its maximum 
load. A fair test of this train load is obtained 
by the ’traction ton-mile* statistic about which 
more will be said later. The fact remains, however, 
that an engine hauling its maximum load in trucks 
running with light loads, is hauling too great a 
proportion of dead wei^t, i.e. the non-productive 
weight (or "tare”) of the wagons themselves. Of 
course in such a case the freight (e.g. furniture) 
pays a higher rate than freight wh<ch loads to the 
maximum but that does not negative the fact that 
the trucks are running Hight*.

Ton-mileage, then ignores this Important 
factor of railway working and cannot be considered 
an entirely satisfactory unit of work.

At the same time It must be remembered, that 
the use of ton-mileage statistics directs attention 
to the better loading of wagons, for the figures 
for the average starting loads, the average loads 
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of wagons and the average loads of trains are all 
based on ton-mileage. She returns In use before 
1921 took no account of the length of the journey 
which each wagon was to go, and consequently the 
loading of each wagon was of equal Importance, 
whether it had to run 200 miles or 10 miles. But 
it is obvious that light loading for a long distance 
is a greater fault than light loading for a short 
distance. In this respect, however, a charge has 
been brought against ton-mile statistics that their 
use leads to an undue concentration of attention 
upon the securing of heavy loads to the detriment 
of public convenience. Instances were quoted 
before the Committee of traffic being delayed for the 
purpose of getting full loads with a view to the 
production of a higher figure for the average load. 
This tendency can be checked by_ the employment of 
a very useful aliatlStic called ’ton-miles per engine­
hour * which prevents a too exclusive reliance from 
being placed upon the train load figure as a measure 
of efficiency.

It is now time to mention the other statistics 
belonging to the ton-mile groups-
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The Average Load.
The term average load covers four different 

units, viz:- 
(1) The average train-load of goods.
(2) The average train-load of passengers.
(3) Th© average wagon-load of goods.
(4) The average coach-load of passengers.

£11 these are obtained from the basic units 
by the elimination of the factor of distance. 
The methods of ascertaining these figures are as 
follows :-
(1) Divide the ton-mileage by the gooda-train-mileage. 
(2) Divide the passenger-mileage by the passenger­

train-mileage .
(3) Divide the ton-mileage by the goods-wagon- 

mileage.
(4) Divide the passenger-mileage by the passenger­

coach-mileage.
The importance of the figure for the average 

train load i.e. the average number of tons of 
paying freight carried by goods trains has been 
emphasized above. It remains to add, that this 
figure can only be obtained by means of the ton­
mile figure, and so renders the compilation of this 
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latter statistic almost Indiapendable. The 
same remarks naturally apply to the average wagon­
load unit. Both alm at ensuring a profitable use 
of rolling stock. A certain proportion of non­
productive dead weight has always to be carried so 
that full loading Is essential In order to lower the 
proportion of the former. A wagon of ten tons tare, 
running about 'with a load of two tons is a loss to 
the company except under very special circumstances. 
This effort to Increase the proportion of paying 
freight has led to the Introduction, especially 
in America of high capacity wagons. Some railway 
managers have placed almost ex&luslve reliance on 
the starting-load of a train, a figure which can 
naturally be obtained without the aid of ton-mile 
statistics. But this figure will not furnish a 
true average train-load since It has the defect of 
ignorfi&g the distance factor. A train may start 
full, but finish a journey ’light1 and this would 
not be revealed by starting-load figures. The 
object of the average train-load Is to betray un­
productive light running.
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The Average Length of Haul. 
(a) For goods. 
(b) for passengers.

This figure is generally called ’the average 
lead*, and is obtained by dividing the passenger­
mileage by the number of passengers and the ton­
mileage by the number of tons. It is one of the 
most important units of the ton-mile group, for the 
distance traffic is carried has a very serious 
bearing on the question of coat. As pointed out 
above it costs considerably less to carry 1 ton 
100 miles than it does to carry 10 tons 10 miles, 
although the amount of work done,100 mil ton-miles, 
appears to be the same. The difference in the 
cost is due to the terminals, expenses which are 
incurred for each ton whether it is hauled 10 mllex 
or a 100 miles. The cost per ton pei' mile is, 
therefore, progressively less as the distance 
increases.

This fact was borne in mind by the Departmental 
Committee of the Board of Trade as the following 
extract frtm their report shows:-
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»A more just comparison of the level of the 
rates in this country and the U.S.A., would be 
rendered practicable if it were possible to produce 
actual figures to show the average haul in this 
country, i.e. the average length of journey which 
each ton of goods is carried. If,as is probable, 
the average haul of goods in this country, were 
found to be at most one fifth or one-quarter of the 
average haul in the U.S.A, it would follow that a 
comparison of the average rates charges in the two 
countries would not be fair without taking into 
account the fact that the terminals charged in this 
country are a far larger proportion of the total 
rate than in the U.S.A*. I

The average lead will often furnish the ex­
' i <

I X i;lanatIon of fluctuations in other uiixts. Decreased 
receipts per passenger or per ton of freight need 
not necessarily be due to an increase £n the lower 
rated traffic, but may be a direct outcome of a 
reduced length of haul. I am of the/iopinion that 
the knowledge of the average haul for (certain 

canmodities which are carried in full strain loads, 
such as coal, would be extremely useful.
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The Average Receipts.
(a) per ton per mile.
(b) per passenger per mile.

This figure is supposed to be of great importance 
In the construction of rates and fares, but of 
that more will be said anon. It is certainly 
complementary to the previous unit. A decrease 
in average receipts generally corresponds to a 
reduced average haul, and vice versa, although 
this may also be brought about by an increase in 
traffic at reduced fares or lower rates which has 
the effect of lowering the general average.

The Average Density of Traffic.
(a) per mile of road.
(b) per mile of track.

The basis of this figure is the ton-mile. The 
actual figure is obtained by dividing ton-mileage 
by the route-miles in the case of goods, and the 
passenger-miles by the route-miles in case of 
passenger traffic. It is intended to give a tnue 
indication of the amount of traffic passing over 
the road, but,personally, I am not at all satisfied 
w&th this figure. In one section over which heavy 
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traffic mins, the tonnage during a certain period 
may be heavy and yet the number* of trains passing 
may bo small. Yet in another section where the 
traffic consists of light goods, the tonnage may 
be smaller, although the Tdensity’ of train movement 
is at its maximum. The efficiency of any section 
of the line is best judged by the number of trains 
passing over it, assuming, of course, that
those trains are running v/lth heavy loads. Thus 
the average density of traffic as defined above Is of 
little value since the means of supervising the loading 
of trains is provided by other statistics.

Traction Ton-mile.
This unit provides a means for measuring 

the effective power supplied to a train, but that 
is not where Its importance lies. By measuring 
the effective power supplied, i.e. the traction ton­
miles ( T • T • La •), against the work done which is the 
gross-ton-mllesx actually hauled, a figure is produced

8 The gross ton-mileage indicated the weight of the 
merchandise in the wagons added to the weight 
(or "tare’*) of the wagons themselves. It is 
the measure of all the work of actual haulage 
performed by the locomotives.
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which represents the degree of efficiency obtained. 
The tract!on-ton-mile is one of the best units in 
existence for the direct measure of efficiency in 
operation and enables a check to be exercised on the 
productive work accomplished by the locomotives. 
In this respect it is decidedly superior to the 
wagon-mile which takes no account of the class of 
vehicle, the weight, or the load. Nevertheless the 
chief aim of the wagon-mile Is to enable a supervision 
to be kept over the effective user of rolling stock 
so that the percentage of unproductive user (l.e. 
empty mileage) to productive user (i.e. loaded mileage) 
shall be as low as possible. For this purpose 
the record of wagon-miles has to be kppt In two 
parts, vis:-

(a) loaded wagon-miles and
(b) empty wagon-miles.
The figures obtained are often used In conjunction 

with the traction ton-miles and provide a check upon 
them, for any train may be running with 100 per cent 
traction ton-mileage and yet consist of empty wagons.
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If the percentage of the gross ton-mileage 
to the capacity T.T. U. be found for each train 
per section of the line, then the percentage of the 
available power utilised on each section during any 
period is obtainable.

Knough has now been said about the ton-mile unit 
and its derivative statistics to Indicate the advantages 
and the chief disadvantages of employing them. It 
has been stated that the ton-mile figure is in itself 
but a means to an end, and that it serves principally 
as a basis for many other units in conjunction with 
which it should be used. Considered in this light 
there seems little doubt that ton-mile figures are 
well worth their cost of preparation. The statistics 
of the ’ton-mile group’ would seem to be of Immense 
value to their users In the supervision and control 
of railway traffic. It was suggested in the 
’Introduction* that statistics could be of assistance 
in at least two ways, viz:- 
(1) They should be of use to railway superintendents

In their efforts to economise In the costs 
of railway working.
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(2) They should form a basis from which railway 
rates should bo systematically calculated*

The ton-mile group certainly seems to comply 
with the first object. Their use In regard to the 
second point will be discussed in a later section.

However, we have already established their worth, 
so that it will now be instructive to see which 
statistics of this group are at present published 
in England. 
; i

Those that are published are contained In the 
mbnthly copies of ’Hallway Statistics - Great Britain’, 
issued by the Ministry of Transport.

Table I shows the aggregate figures for. the 
year to date together with the absolute and percentage 
increase or decrease compared with the corresponding 
period of the previous year. In this table are 
figures for the Net Ton-Hiles (excluding free-hauled) 
set out under the three heads of :-
1. General merchandise (Including live-stock), 
ii. Coal, coke, and patent fuel.
ill. Other minerals.

The following averages are also set out:-
Average train-load (Tons).
Average wagon-load (Tons).
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Net ton-miles per - 
^rain-englne-hour. 
Shunting-hour.
Total-engine-hour.

This latter item is a further example of the 
numerous combinations of statistics that are obtain­
able from ton-mile figures.

Table I. 4- gives the summary figures for the 
month to which the issue relatest and contains the 
following Items relevant to our present topic.

Net ton-miles (excluding free-hauled).
Net ton-miles (free-hauled).
Receipts per ton-mile? (less cost of collection and 

delivery)•
Average train load (tons).
Average wagon load (Tons). 
Net ton-miles per 

'fra In engine hour. 
Shunting hour.
Total engine hour.

Net ton-miles per route mile per working day.
In addition, full statistics are given concerning 

loaded and empty wagon-miles.
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In addition, full statistics are given concerning 
loaded and empty wagon-miles. The list given above 
compares favourably with the various statistics 
discussed in this section. There Is one addition 
I should like to see made because I consider the 
additional information thus afforded would increase 
enormously the value of the statistics. The freight 
ton-miles should be sub-dlvlded to show the extent of 
traffic In the different classes, thus obtaining 
"commodity” ton-miles. An elementary classification 
Is already In force, for the net ton-miles are set 
out under the three heads mentioned above, i.e.
1. General merchandise (including live-stock), 
ii. Coal, coke and patent fuel.
ill. Other minerals.

But I should prefer the classification to go 
much further and include the ton-miles for each 
important commodity. The average haul and the 

•receipt 
average z-per ton per mile of each commodity or group 
of commodities In the classification would then be 
ascertainable.

In Table II, the tons, receipts, and receipts per 
ton In respect of seventy two principal commodities 
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by freight trains are already given. I contend that 
the value of these figures would be considerably en­
hanced, in fact, more than doubled,by the addition 
of the suggestions I have made above. The tons of a 
commodity form only one factor contributing to its 
importance to a railway. The distances which the 
tons travel are almost equally important and ton-miles 
would give both. Again ’the receipts per ton’ figure 
conveys nothing to a mind that does not know the 
average haul. If the average haul and the average 
receipts per ton per mile were given the difficulty 
would be immediately solved.

The same remarks apply, with^ perhaps even more 
emphasis to the case of passenger statistics for 
passenger-miles are only required periodically and 
consequently are rarely published. The number of 
passenger journeys and the receipts per passenger 
journey are given, end these figures are sub-divided 
into first, second, and third classes, excursion and 
week-end and workmen’s etc. But again this informa­
tion t>s of comparatively little value, when the distance 
each passenger travels, or, at least, the average dis­
tance travelled by all passengers is unknown.

There is still room for great Improvement in 
this direction.
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SECTION 5.

GENERAL REVIEW.

The various statistics and returns that are 
published have now been described and explained. 
The next step is to examine and criticise them as a 
whole with a view to obtaining answers to questions 
such as the following:- Do they form a complete 
and lucid record or analysis of railway working? 
Do they indicate the cost of doing the work and the 
directions in which it is possible to reduce such cost 
without reducing efficiency? Do they present a clear 
statement of the general physical condition of the 
property? Do they indicate directions in which It 
is possible to foster traffic? etc. etc.

Such questions will best be answered by a 
methodical examination. Interspersed with criticism 
and suggestions, of the available accounts and 
statistics. As the construction and equipment of 
a railway naturally precedes the working of it, we 
will examine the accounts connected with the railway 
capital expenditure first. It Is essential that 
proper records should be kept of the money raised for.
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and the expenditure involved in constructing and 
preparing the railway to earn revenue and in making 
any subsequent additions. As regards the nominal 
capital and capital created and raised, it was shown 
in a previous section that tho Information is complete. 
If the items of capital expenditure in connection with 
railways are analysied, it will be seen that they fall 
under the following heads

(1) Land and Compensation.
(2) Lav; charges and Parliamentary Expenses.
(3) Construction of Permanent Way, Works and 

Stations.
(4) Equipment (Engines and Rolling Stock).
(6) General Buildings (Workshops).
(6) Works, etc., not directly connected with 

railway working.
The English returns conform on the whole to this 

division of expenditure. It is convenient that they 
do so, for the above heads also give the key to the 
maintenance expenses In which the railways are involved.

There Is room for improvement in Statement No.4. 
(Receipts and Expenditure on Capital Account) ol‘ the 
annual returns, on the lines of No.5. (details of Capital 
Expenditure for the year to which the return relates).
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In No.4. heads (1). (2) and (3) mentioned above, are 
given In one figure, a fact which-is to be deplored. 
Again, "Rolling Stock" is given in one lump sum 
instead of several sums relating to its natural 
divisions, e.g. Locomotives, 

Coaching Vehicles, 
Wagons, etc.

I should imagine however, that unless the railways 
have prepared such figures for their private use, it 
would be impossible now to effect such a division of 
expenditure.

Only a part of head (5) (General Buildings) appears 
upon the account viz:- Manufacturing and repairing 
works and plant:-

Land and buildings 
Plant and machinery. 

Head (6) (Extraneous Expenditure) is given in 
sufficient detail, 

while engaged upon the subject of capital expen­
diture, It will be convenient to examine the statistics 
of the physical condition of the property and equipment 
and to see whether the accounts and statistics are 
complementary or not.

Head (1) (Land and Compensation). No statistics 
are given. Details of the land owned by the companies, 

divided into sections giving cost and dimensions



together with average cost would be useful.
(Head 2) (Law charges etc). Ho statistics are 

given. They are scarcely necessary.
Head (3) (Permanent Way, etc). There is a milcage 

statement showing separately the mileage of single, 
double, treble and quadruple track, and of sidings, 
also the equivalents in single track mileage for each 
section of the line. This is all the information 
rendered under this head but of course much more could 
be demanded, e.g. information concerning the pumping 
plant, coaling plant, signalling appliances, telegraph 
lines and instruments.etc• The difficulty is where
to draw the line, but at least two more returns under 
this head should be required. They would be 
1. Stations and similar buildings used for railway 

purposes.
Classified under sise and purpose, giving 

cost. Also particulars for each section.
ii. Bridges - dimensions and cost on each section. 
Head (4) (Equipment).

Separate statements are devoted to each class of 
rolling stock, but those statements are by no means 
exhaustive. Particularly is this so in the case of 



the return concerning steam locomotives where merely 
the description by wheel type and the number of each 
class is given. This description by means of wh&el 
types appears to be a very childish classification of 
engines. The chief thing is to know their tractive 
power and average weight. This information may be 
conveyed to the mind of a practical railwayman by 
means of the ’tvheel type’ classification. I should 
doubt it, however. In any case these published reports, 
are intended as much, if not more, for the general 
public than for practical railwaymen. To them this 
description must mean nothing. The tractive power 
and the purpose of the engine should determine the 
type, and then according to type, the number, a verage 
weight and average cost per locomotive should be given. 
Another useful figure which could be added with 
advantage to this return is the ’Life between general 
repairs for each type of engine*. This is an important 
figure, for a ’general repair’ may mean the loss of a 
month or more of revenue - earning work. A record could be 
kept of each engine:

’fate entered service* - 
’bate ceased work’, -
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’Miles run between general repairs*—
From these figures the average life between 

general repairs, in miles, could be easily calculated.
The returns relating to coaching vehicles and 

goods and mineral wagons could also be improved. 
Two suggestions are offered here. The average tare 
of the vehicles if given would be helpful for compara­
tive purposes with other statistics. Efforts to 
decrease the proportion of tare to capacity in new 
rolling stock could then.be the better appreciated 
and, in fact, might even be stimulated.

A second improvement, and this applies equally 
to locomotives, lies in the possibility of publishing 
the average age and the average life of the various 
types of rolling stock. By this means an effective 
check could be kept on the condition of the Tolling 
stock, or, at least, the figures would be of value 
to the owners of the railway, and would keep them 
informed as to the enterprise and vigilance of the 
management. After a few years a proportion between 
average age and average life would be ascertained, 
which, if exceeded, would shbw qn unwise policy on 
the part of the management.

then.be
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Head (5). No statistics are given which bear 
directly on the workshops, and plant belonging to the 
railway. How workshops etc. are not outside undertak­
ings of the companies, but neither can they be described 
as a direct part of railway working. They represent, 
however, an important part of the capital expenditure 
and so particulars of them should certainly be rendered.

The statement could give the description and cost 
of plant owned, together with any additions during the 
period covered, and details of the work done in the 
workshops.

Head (G). Very meagre returns are available 
concerning the capital expenditure on extraneous 
undertakings. They are probably sufficient, however, 
since they do not directly concern the working of the 
railways. The returns relating to capital expenditure 
have, perhaps, been rather severely criticised but 
the suggestions made, if adopted, would certainly 
enhance their value. As at present constituted, 
they enable one to obtain a clear view of the size 
and extent of the business but they do not show the 
condition of the various assets during the period to 
which they relate and that is a serious drawback.
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The majority of people Interested in the returns must 
want to know the condition of these assets, lie. the 
physical condition of the railway concern as a whole. 
It is Insufficient to know that there are so many 
engines and so much track, unless the numbers or 
proportions of those in good, medium or bad condition 
is also given. Statements of this nature would 
exercise a salutory influence in securing that there 
should be no long continuance of deterioration of 
capital assets.

Having dealt with the assets of the railways, 
we naturally turn to the abatements concerning railway 
working. Statement No.8. of the annual returns shows 
the revenue receipts and expenditure of the whole 
undertaking and this shall be our base for the 
examination. This statement corresponds to the 
’Profit and Loss Account* of an ordinary business 
and of course gives the net profit or loss, or, as 
It is called in this case, the total net income or 
expenditure for the period under review. it has 
already been described in another section. Suffice 
It here to say that it shows at a glance the absolute 
and relative profitableness of the various undertakings 
of the company. Its first Item, ’Hallway’, will give us 
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the key to the majority of the remaining accounts 
and returns. Statement ko.10 (Receipts and expen­
diture In respect of railway working) is the ’trading 
Account* the balance of which, ’the gross profit’, is 
carried to statement &o.8. under the item ’Hallway*. 
We are now confronted -with the two basic features 
about which nearly all the statistics are concerned - 
railway expenditure and railway earnings. We will 
examine the latter first.

Railway Earnings.
The chief sources of railway incane are:— 

i. The transport of passengers with their luggage. 
11. The transport of anything else,

l.e. goods traffic, which can readily be 
sub-divided into.

(a) Goods.
(b) Minerals.
(c) Live stock.

ill. Other services not directly connected with 
transportation.

With the latter source we are not at present 
concerned.

Perhaps sources 1. and ii. would have been better 
described as ’passenger trains’ and ’goods trains’, 
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for the former, in addition to passengers, convey 
luggage, parcels, mails, and milk. Vliy is the 
revenue from the carriage of these goods included 
under ’receipts from passenger train traffic’ and not 
added to the receipts from the conveyance of other 
goods under ’receipts from goods traffic*as distinct from 
passenger traffic? In other words, ’Why is railway 
income (and expenditure, asn x^e shall see later), 
divided under ’passenger train traffic’ and ’goods 
train traffic’ rather than under ’passenger traffic’ 
and ’goods traffic’? The reason lies in the fact that 
it is not the earnings from passengers and goods that 
differ - they both consist of money - but the division 
is based on the different quality of the services 
rendered by good trains and passenger trains. The 
latter run at higher rates of speed and the vehicles 
of which they are comp&sed are usually of more 
costly construction then those of good trains. Hie 
Stations for passengei' train traffic are more costly 
and expensive to maintain, and in fact both earnings 
and .expenditure In connection v/lth this traffic are high 
in comparison with those for freight train traffic.
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Since the services differ so essentially it is but wise 
to make such a division if any idea of the relative 
profitableness of the two services is to be obtained.

What information can be gleaned from the 
statistics relating to earnings from passenger train 
traffic? The number of passengers carried is given 

monthly under the various classes together with the 
total receipts, average fare per passenger and the 
number originating on the company’s system. 
Passenger-mile figures and the average receipt per 
passenger if given monthly would increase the value 
of the returns manifold. Somewhat similar detail 
is available of the receipts from parcels and 
miscellaneous traffic charged at passenger train 
rates. Information relating to receipts from goods 
traffic Is slightly more extensive. The tonnage 
originating and ’througji through’ tonnage, total 
receipts and average receipts per ton are given for 
each of the principal commodities. The total net 
ton-miles are given for the traffic as a whole.

The following are complete lists of the partic­
ulars needed concerning revenue from passengers and 
goods.
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Passenger Revenue Statistics.

1. Number of revenue passengers originating by classes.
11. Number of, and total earnings from revenue passen­

gers carried, by classes.
111. Number of revenue passenger-miles, by classes.
lv. Total parcel earnings.
v. Total miscellaneous coaching earnings.
vl. Total coaching earnings.
vii. Earnings per passenger.
vlil. Earnings per passenger-mile.
lx. Miles per passenger.

Goods Revenue Statistics.
1. Number of tons forwarded.
li. Number of tons carried.
ill• Net ton-miles•
Iv. Average haul.
v. Axeraga Total earnings from tons carried.
vl. Other goods traffic earnings.
vil. Total goods traffic earnings, 
vlll. Warnings per ton.
lx. Earnings per ton-mile.

It will be seen that the Information afforded by 
the English Railways contains most of the particulars 
set out above.
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The revenue figures should, of course, be 
compared with the statistics of tho work done. 
But as the work done corresponds to the expenditure 
of the railways, it must be considered under its 
proper headings•

Railway Expenditure.
The major portion of railway expenditure is 

divided under five heads:
A. Maintenance and Renewal of Way and Works.
B. Maintenance and Renewal of Rolling Stock.
C. Locomotive Running Expenses.
D. Traffic Expenses.
E. General Charges.

Thus the expenditure records are kept according 
to services rendered rather than by departments. 
But there is no attempt to separate the expenditure 
between "passenger" and "goods" services. Such a 
division would affird most valuable information to 
those directing the operation of a railway and would 
also be very "informative" to those people who are 
sufficiently interested in railways to read the 
reports. Aa this question possesses some inherent 
difficulties, however, it will be discussed separately 
In the next section.
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Returning to the main heads of railway expenditure 
we may say that the first four are truly working 
expenses, since they vary, although nor proportionately, 
according to the amount of traffic. The fifth, 
’General Charges’, may be regarded practically as 
a constant.

Generally speaking, in respect of the working 
expenses, the following Information should be rendered: 
1. Details of expenditure.
11. Statistics of work done.
ill. Some unit or units by which the work done may 

be measured.
Iv. Cost per statistical unit.

He will now see what Information la actually given. 
A. Maintenance and Renewal of Way add Works.

The total sums expended on the various objects that 
constitute the Way and Works, the quantities of the 
principal materials used, and the number of miles of 
road and of single track maintained are given. These 
totals are essential of course, but they convey nothing 
to the average mind. Certain units which best describe 
the work done should be decided upon and then the cost 
per unit should be obtained and compared with similar 
figures for previous years. Of course, it is possible
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for the reader of the report to find these figures for 
himself but I think that they should be Included In 
the report.

Suitable units for this class of expenditure would 
be the ’track-mile’ and the ’gross-ton-mile’. The cost 
per track-mile of each of the above items of expendi­
ture is obviously useful. The gross ton-mile figure 
represents one of the chief causes for rendering 
maintenance necessary so that the cost per 1000 (gross 
ton-miles is equally useful.

Another average which is useful in stimulating 
efforts towards economy in working is the number of 
men at work on the line, etc. per mile of track. 
More over, averages should be kept for different 
sections of the line.

B. Maintenance and Renewal of Rolling Stock.
Similar remarks apply to this section of expen­

diture; totals are given but averages are absent, 
although they afford far more valuable information 
that the totals.

Furthermore although the elementary division 
between locomotives, passenger vehicles, tind goods 
wagons is made, yet that is not enough. The average 
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expense of maintenance and renewal for each type of 
rolling stock would be of immense value in determining 
the relative value to the company of various types of 
vehicles. In the case of locomotives, a division 
should be made between locomotives used for passenger 
traffic and those used for goods traffic as this 
would admit of a better allocation of expenses to the 
two services.

Locomotives
The cost of repairs, etc. should be considered 

in relation to the work done. The three best figures 
for recording the work done by an engine are:- 
(1) engine-miles.
(2) engine-hours.
(3) gross-ton-miles hauled.

The average cost of mai ntenance and renewals 
per engine-hour, per engine-mile, and per 1000 gross- 
ton-miles (as the single unit is too small for considera­
tion) should be calculated and shown in the statements.

Other rolling stock:-
The two most useful averages in connection with 

vehicle repairs ,are:- 
i. maintenance cost ?per vehicle-mile1.
ii- " " ’per vehicle during a given time*.
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This second average is most useful when contrasted 
with the passenger earnings per coach, and freight 
earnings per wagon, during a similar period.

Statistics of the maintenance and renewal of 
rolling stock are given, but I am inclined to regard 
their value as being practically nil. The classifica­
tions are most elementary. The average number of 
days under repair per vehicle is not given, so that 
we cannot judge of the efficiency of the repair 
department nor can we judge of the number of revenue- 
earning days during which the vehicles were absent 
from the line.

C• Locomotive Running Expenses.
These expenses differ from traffic expenses as 

they are costs directly incurred by tho running of 
locomotives. Thus they vary nearly in proportion to 
the amount of traffic during a given period. On the 
other hand, traffic expenses are expenses common to 
all the traffic In general and which, although they 
are affected by the amount of traffic In the long 
run, are not affected by any temporary change in 
that amount.

It is a great pity that the locomotive running 
expenses are not at least divided between "passenger 
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traffic" and "goods traffic". The statistics available 
concerning locomotive working are so detailed that 1$ 
la difficult to suggest Improvements. Yet the value 
of these statistics Is reduced in seme cases by the 
meagre information concerning the expense of engine 
running.

The following statistics, giving great detail 
In connection with engine working, are available: 

Engine-mileage. )
) Divided between 

Engine-hours. ) ’coaching* and
) ’freight*.

Train-miles per engine-hour.) 
^agon-milea per engine-hour 
Ton-ralles per engine-hour. 
Number of engines In traffic. 
Number of shunting miles, etc. per 100 train-miles. 
Consumption of coal and lubricating oil per 
engine-mile (divided between coaching and 
freight).

On the whole, one cannot cifticlse such a selection 
of statistics.

D. Traffic Expenses.
The statistical units suitable for the purpose 

of controlling or measuring the Internal costs of the 
department are few. The chief unit is the’traln-mlle* 



(146)

bo that the figure obtained is ’traffic costs per train- 
mile* • “hy is the train-mile unit employed when it has 
been shown that the ton-mile and passenger-mile are much 
more stable units? Generally speaking station, office, 
signalling and other expenses are the same whether 
trains run he^vy or light, and as they certainly vary 
In the long run with the train traffic, the train-mile 
is evidently a more convenient unit. The ton-mile 
and passenger-mile units are more useful for measuring the 
general cost of operation.

It would also be exceedingly useful to show the 
proportion which the various internal costs bear to 
the total receipts.

The percentage would fluctuate with the amount 
of traffic carried but not in direct proportion. An 
increase in receipts will generally lower the propor­
tionate coats. An average figure would be obtained 
after a few years for each item of costs and it would 
be the duty of the superintendent to keep his expendi­
ture belowythat figure. If it were exceeded, it 
would show that there had been either a decrease in 
receipts or an increase In coats. The real cause 
could easily be determined.

®hlle dealing with traffic statistics, It will 
be convenient to mention some unit statistics, most 
of which can be obtained from the reports as at
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present constituted, which provide the means for 
measuring the efficiency of the working and which may 
lead to economies being effected. 

The statistics concerning the working of loco­
motives have already been reviewed, 

Wagon User, 
Wagon-miles: 
Loaded • 
Empty. 
Total.

Percentage loaded to total.
Average wagon load.
Wagon-miles per wagon-day. 
Net ton-miles per wagon-day. 
Percentage of goods wagons unserviceable. 

Running of trains.
Train-miles per train-hour.
Train-miles per engine-hour.
•Light’ engine-miles per 100 train-miles. 

Loads of good trains.
Number of wagons per train:« 

Loaded. 
Empty. 
Total.
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Net ton-miles per train-mile. 
Gross ton-miles per train-mile. 
Density.

Goods trains per running-track mile per day. 
Passenger trains per running-track mile per day. 
Net ton-miles per running-track mile per day. 
Passenger miles per running-track rails per day. 
Not all of these figures are available but they 

would be very valuable if prepared for different 
sections of the line.
Efficiency.

^agon-miles per engine-hour.
Passenger-aoach miles per engine-hour.
Het ton-miles per engine-hour.
Gross ton-miles per engine hour.
A warning is needed concerning the first two 

’efficiency1 statistics. It Is usual for the 
passenger service to take precedence over the goods 
service and often goods trains are delayed to allow 
passenger trains to pass. Such delays, although caused 
by the passenger service are reckoned against the goods 
department and are apt to spoil ’the wagon-miles per 
engine-hour’ figure.
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In regard to tho question, mentioned at the 
beginning of this section, as to the value of statis­
tics for Indicating directions in which It is possible 
to foster traffic, I think that commodity statistics 
provide the answer • If commodity statistics, 
particularly commodity ton-miles, were taken out for 
each section of the line, the figures obtained would pro­
vide admirable indications. Commodity ton-miles have 
already been discussed above.

It has perhaps been noticeable that there is a 
certain degree of instability in all the statistical 
units mentioned above and in the foregoing sections 
This Is a draw-back that must always be borne In 
mind when using railway statistics, for a combination 
of these units Is apt to increase such instability. 
Moreover the number of statistical units employed to 
measure the work of a railway seems excessive but it 
is almost impossible to reduce their number. It is 
the dream of all railway managers and traffic superin­
tendents that a unit shall be discovered which will 
enable them to measure accurately the work involved, 
and its cost, in any particular service. But such 
a unit, I am convinced will never be evolved. It Is 
evident that in dealing with such a problem as this,
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it is hopeless to expect scientific exactitude: one can
do no more than isolate each process to the best of ones
ability and select units, whether of cost or product, 
suitable to the work done and to the methods by which it 
is accomplished.

Perhaps three of the best units, since they dove­
tail into one another, are the followings- 
(1) Train-miles per engine-hour. 
(2) ^a-on-miles per train-mile.
(3) Ton-miles per wagon-mile^.

$ut^Pone of these are units which could be exactly 

def iri^cu

other Services not directly concerned with Railway
Tranaportation.
Very little need be said about the information 

concerning extraneous services as they are rather 
bbyond the scope of this paper. The receipts and 
expenditure for each service are given in sufficient 
detail but more statistics relating to the actual work 
done would surely be welcome.
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SECTION 6.

ALLOCATION OF COSTS BETWEEN PASSENGER ARD GOODS TRAFFIC.

As the business of transportation falls naturally into two 
prinoipal sections, passenger train traffic and. freight 
train traffic, the first sub-division for the classification 
of costs is made upon these lines. The great question is: 
What proportion of the working expenditure is incurred in 
the carrying of passengers and what proportion in the 
transport of freight?
The aim, of course, is to go further than this and to find 
the actual cost of transport of each commodity. When this 
could be ascertained it would be known whether any particular 
rate was remunerative or not, or, at least which of the 
rates were the most remunerative. In short, it is an 
attempt to form a costs account, similar to those used by 
manufacturers. Owing to the special circumstances of 
railways, however, the numerous services, all slightly or 
widely different, which they render, such an allocation of 
costs to each item is almost a matter of impossibility. 
We will neglect this more advanced question and examine 
the possibility of divi/iding the costs between passenger 
and freight services, for even a division such as this 
would have its uses. For instance it wuld be useful to 
compare It with the average receipt and to find the 
relative profit of the two services.
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It would, also enable a manager to obtain an idea of 
/

the minimum paying train loads in this way* He 
could easily obtain the cost Of the freight train-mile 
which we will say is 90 pence* If the average receipt 
per ton-mile were 3 pence, then each freight train 
would have to carry an average load of 30 tons to pay 
expenses* The tonnage difference between the average 
train load and 30 tons would represent clear profit* 
There are certain costs which can be definitely charged 
to one service or the other but in the opinion of 
most experts, such costs only represent about 50^ of 
the total* Acworth said,’The bulk of the expenditure 
is incurred on behalf of the traffic as a whole; only 
a small proportion can even be allocated so far as to 
say that it belongs wholly to passenger or wholly to 
goods; only the merest fraction can be assigned to 
particular groups of passengers or classes of gbods; 
for individual passengersor single consignments of 
goods practically no expense is incurred at all’ k 
How I beg to differ with the first part of his state­
ment, and in fact with any of the experts who say

x Elements of Railway Economies. (Cap.V.Aowortb 
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that at least 50^ of the costs are incapable of 
allocation to one of the services. We will 
examine the expenditure of a railway and determine 
Which of the costs appear to be common to both 
wervioes. Figures from the statement of receipts 
and expenditure in respect of railway working in the 
annual report for 1925 of the Great Western Railway 
Co. will serve our purpose.
A. Maintenance and Renewal of Way and Works, (£4,500,000). 
Most of the expenditure is common to both services but 
the costs Incurred in the maintenance of stations, 

& wovT^sliops eouia fee ae{Lnttely
carriage workshops^allocated, i.e., £4,000,000 is 
general, while £500,000 (a low figute) is capable of 
allocation*
B, Maintenance and Renewal of Rolling Stock. 

This expenditure is divided between locomotives, 
carriages, and wagons. The cost of repairing 
locomotives could be fairly accurately divided 
between freight-train locomotives and passenger 
train locomotives so that the whole of this , 
expenditure £4,250,000 is capable of allocation.

C. Locomotive running expenses.
About 93/j of this expenditure could be definitely
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charged, either to passenger train engines or
freight train engines, l.e«, £6,000,000 out of 
a total of £6,500,000, 

D. Traffic expenses,
A large part of thia expense can be assigned, to
one service or the other. To determine the 
proportion we will examine it install.

Traffic Expenses,
Item, Unassignable,
Salaries and. Wages:— 

Superintendence £630,000,
Station Masters 
& Clerks 

Signal Men and 
Gatemen £940,000,

Ticket collectors & 
porters 

Guards 
Fuel, Light, Water, General Set^Stores £280,000, 
Clothing 
Printing, Advertising, 

Tickets 
Wagon Covers, etc. 
Expenses of Joint 

Stations, etc, £ 3,000.
Cleansing and lubri­

cating and lighting 
of vehicles

Shunting expenses £790,000, 
Working of Hoists, 
Cranes 

Railway Clearing House £120,000, 
Miscellaneous £ 50,000,

Totals (About)

Assignable «

£1,430,000.

£2,350,000.
£ 860,000.

£ 90,000*
£ 260,000.
£ 90,000.

£ 350,000.

£ 110,000.

£5,540,000.
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E. General Charges.
The rest of the expenditure is common to both 
services. It totals about £2,600,000. We 
will now collect all the amounts assignable and 
unassignable together.

Unassignable. Assignable. 
£ £ 

Maintenance & Renewal:
Way and. Works 4,000,000 500,000
Rolling Stock 4,250,000

Locomotive Running Expenses 500,000 6,000,000
Traffic Expenses 2,800,000 5,540,000
General Expenses 2,600,000

Totals £9,900,000 £16,290,000
ssssssssesBssssssst ah. B1 a1 "B.jsaaaeaMB

Thus we can concludethat about 63^ of the expenses 
can be clearly ear-marked to one service or another. 
I believe that with the help of expert accountants 
and. statisticians this figure could, be greatly increased. 
But the question arises, how is the other 32/- to be 
allocated? Several methods have been suggested and 
are in use at the present moment on various railways, 
but they are all dependent, wholly or in part, on some 
arbitrary foundation, so that the result cannot be 
an exact figure. In fact it is practically impossible 
to divide these general expenses accurately.
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A common basis for apportioning these unidentified, 
them.costs is to divide & between the coaching and freight 

services in the proportion that the coaching and 
freight train-mileage bear to each other. In other 
eases the gross ton-mileage has been used as a 
basis for the apportionment. The French method 
is slightly more complicated^ for it is based upon 
the reduction of the whole of the traffic to 
’equivalent* ton-miles. It is assumed that the 
carriage of one passenger costs as much as the carriage 
of one ton of freight. From this assumption the 
passenger-miles are reduced to ton-miles. Other 
coaching traffic is dealt with in a similar manner, 
and so the toial ton-mileage is found. The total 
expenditure divided by the aggregate ton-mileage, 
gives the cost of the ’ton-mile*. If this is multi­
plied bythe freight ton-mile s and the equivalent 
passenger ton-miles, then the total costs attributable 
to passenger and freight traffic respectively, are 
obtained. A ^’thod used in America was described 

by J, C. Lawrence, a member of the Washington Railway 
Commission in 1910 as follows:-
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’Assume that the cost of movement of two average 
empty freight cars equals the cost of movement of 
one average loaded freight car, and of two average 
loaded freight cars equals the cost of movement of 
one average passenger car. Then reduce the freight 
car-mileage to the basis of the movement of a 
passenger car and compare the mileage thus obtained 
with the passenger car-mileage’• This method seems 
even more arbitrary than the others.

I 
I have thought out a method which appears to me to Sc 
possess more reason and fewer arbitrary assumptions* I 

It would perhaps be dlffcxagt to introduce, but once 1 
the preliminary work v.ere accomplished, it would be 
easy of application. This is the meMiod:- 
Petermine what parts of the railway property and 
staff would have to be maintained if only goods 
traffic were obtainable. Calculate the annual cost 
of maintenance and of running the freight trains. 
Let us say this cost equals £X. Now determine what 
parts of the railway property and staff would have 
to be maintained if only passenger traffic were 
obtainable. Calculate the annual cost of maintenance 
and of running the passenger trains. Let us say 
this cost equals £Y. Then divide the charges
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general to both traffic between freight service and 
passenger service as X is to Y.
The calculations suggested should be quite possible 
to skilled accountants and railway experts. The cost of 
running a train is now fairly accurate and the number 
of trains running annually is naturally known. Most 
of the pemanent way |K*ould have to be maintained in 
either case although there may be certain sections 
of the line devoted entirely to one kind of traffic. 
In regard to the ’Works’, either the passenger 
stations or the goods yards would be unnecessary. 
The traffic expenses would be reduced in either case 
although signalling costs would alter but little. 
The amount of rolling stock necessayy for one service 
or the other could be easily ascertained. In fact 
either the wagons or coaches would become superfluous. 
It should be quite possible to determine the total 
costs which the one class of traffic would occasion 
if the other were non-existent. Then it seems quite 
logical that the general costs should be divided in 
proportion to these total costs, for shah would be the 
proportion in which the costs were incurred. If the 
total expenditure of a company in respect of railway 
working were £70,000,000 it may be found that an 
expenditure of £50,000,000 would be essential even 
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if there were no goods traffic. On the other hand 
the costs might only be £40,000,000 for the goods 
traffic if there were no passenger service. In 
this case the general charges would be divided in 
the proportion of 5/9ths to passenger and 4/9ths 

to freight traffic. This method may not be perfect 
bat it is certainly based on sounder reasons than 
the instances mentioned above.



160
SECTION 7.

STATISTICS AS A FACTOR 13 WS-FIXEHG.

I have no suggestions to offer in regard to the use 
of statistics in determining rates, as I am a firm 
believer in Acworth’s theory and the three principles 
which he laid down, viz:-
1. Get traffic. The more traffic carried, the less 

it costs to carry. Therefore, first and fore­
most, get traffic.

2. Charge no rate so high as to stop the traffic 
from going: subject to

3. That no rate shall be so low^as not to co_jvet 
the additional cost incurred'by the railway in 
dealing with the traffic to which the rate applies.

It is evident that if these principles are applied 
each rate is a law in itself.
Conditions that no statistics can measure are taken 
into account. If rates were based upon some mathematical 
formula and external conditions such as competition, 
were ignored, the railways would lose a large propor­
tion of their traffic. Again in the case of the’cost 
of service theory*; its supporters are of the opinion 
that the actual costs of carriage of each class of 

goods should be ascertained (and statistics would loom
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large in this process) and. then rates should, be 
charged, accordingly. It is only because the 
railways have been able to consider each rate 
separately with all the special circumstances 
connected, with it that they have been able to build, 
up such a vast transport service, and. therefore 
to serve the public on the whole so cheaply. Even 
if it were possible to obtain an ideal formula for 
determining rates, it would be fatal to attempt 
to alter the existing rates and. to introduce a new 
basis. The railway rates and. the business and. 
industry of the country have grown up together and. 
the latter I am convinced could not - and would not - 
withstand the shocks to their delicately adjusted 
systems that would result from a wholesale, change 
in the rates. Such new formula could only apply 
to new traffic for which rates would have to be fixed. 
Returning to Ackworth’s three principles, quoted 
above, and which I maintained to be the best method 
for fixing rates; it would naturally follow that 
statistics would be employed only in the application 
of the third principle, i.e., in calculating the 
additional cost incurred by the railway in dealing
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with the traffic to which the rate applies. Wow, 
it was stated in the previous section that it is 
practically an impossiblity to find the cost of 
carriage of any single commodity. v;e can conclude 
from this that statistics do not figure very prom­
inently in rate-making.
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IH CQHCIUSIOH.

In conclusion I should like to quote from an article 
on ’Statistics of Railway Costs,’ by R. L. Wedgwood 
in the Economic Journal for March, 1909.
’Looking at the field of railway costs as a whole, 
one must admit that no -System of statistics can be 
perfect - no system can completely cover the immense 
variety of operations involved; and yet the problem 
of evolving a satisfactory system of some sort is 
mainly a matter of detail, of analysing individual 
operations, selecting for each the appropriate units 
of work.done and cost incurred, and subsequently of 
combining, as far as possible the scattered elements 
in the order of their contribution to the final 
result - transportation. When the statistical 
results at best can be merely indications of the 
actual results, practical men differ and will differ 
to the end of time as to the point to which the 
statistics may profitably be carried. The decision 
vdll rest partly upon consideration of cost and 
partly upon consideration of the time taken to obtain 
the particulars required - the delay necessarily 
intervening between the occurrence of the events 
and the completion of the record; and slight 
differences in circumstances may well produce im­
portant divergences in the decision ultimately 

taken.
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Th© point which may be well emphasized, is the need, of 
coherency in any system of statistics, if we are 
not to be the dupes of our own figures. It is 
useless to build upon cost per train-mile if the 
train-load is meanwhile diminishing; It is useless 
to put faith in the train-load if the train-miles 
per engine-hour are falling; it is useless even to 
trust to ton-miles per engine-hour and pay no con­
sideration to cost per engine-hour. fie may very 
well be spending on the working of more powerful 
enignes all that we are saving by the reduction 
of train-miles1•
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DETAILS OF STATISTICS PRODUCED IK EUGZARD 
7USPICA AUD DIDI A;

K.B. The following pages give the railway statistics 
of the three countries mentioned above, in the order 
named. The statistics are grouped under headings 
which will be found to be similar in the case of 
each country. This arrangement facilitates a com­
parison. The information has been obtained from 
the Report of the Cdmittee for the Revision of 
Statistics on Indian Railways, 1923.
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BHGL A II D (llinistry of Transport).

PASSENGER STATISTICS.
REVENUE STATISTICS.
Number of passengers originating (Excluding season- 
ticket holders), under full fares, reduced faxes and 
total :-

Shoeing percentage of total receipts per 
passenger journey under each head.
Reduced fares sub-divided under

Excursion and week-end!
Workmen.
Other descriptions.

NUMBER OP PASSENGER JOURNEYS.
Percentage total.
Passenger receipts.
Receipts per passenger journey, under 
first, second and third classes, and 
workman separately (excluding season­
ticket holders).

SIS ASON TICKETS.
Receipts from tickets issued during month:

At full fares.
At reduced fares under -
Traders tickets.
Other descriptions.
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Tteceipts under first, second and third class 
separately, 
parcels end miscellaneous traffic charged at 
passenger train rates under 20 heads showing • 

Humbers. 
Gross receipts. 
Average per unit.

TRAIH HILES. 
Loaded - )
$mpty - J For week days and Sundays
Engine & brake - j separately, and for total. 

Total - )

SHtfflTIlIG HILES.
Shunting engines. 4 
Train engines. ) For week day & Sundays
Other steam and j separately,and for total,
electric traction. )

EHGIHE MILES.
Assisting required.
Assisting not required.
Light ) For week days and
Total other miles. Sundays separately and 
(Excluding Depart- ) for total, mental) )
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DEPARTHEKTAL ENGINE SIXES..
By department 
(includes coaching & 
freight. )

Pox week days & 
Sundays separately 
and for total.

TOTAL ENGINE MILES.
Steam tender & tank engines
Electric engines.
Steam petrol & rail motors 
Electric motor vehicles.

ALL TRACTION.
Coaching.
Freight.
Departmental.
Grand total.

ENGI1S HOURS IN TRAFFIC
Train hours.
Shunting hours.
Other hours (excluding 
departmental)
Departmentai hours.
Total engine hours (Indudi ng 
departmental)

Coaching & freight 
separately.

Week days Sundays &
Total.
Week days Sundays &
Total.
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Steam tender & tank engines
Electric engines.
Steam petrol, etc., rail Motors.
Electric Motor vehicles.
Total engine hours (including 

departmental).
Coaching.
Freight.
Departmental.
Grand Total.

AVERAGES. ETC.
Train-miles per train-hour#.
Train-miles per engine-hour under Steam engines, 
rail motors, electric locomotives, electric motor 
vehicles and total.
Shunting miles per 100 train-miles.
Assisting required miles per 100 train-miles.
Assisting not required miles per 100 train-miles. 
’Light’ miles per 100 train-miles.
COAL CONSUMED.

Lbs. per engine-mile.
LUBRICATXHG OIL USED.

Pints per 100 engine-miles.
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GOODS STATISTICS.

REVEHU3 STATISTICS.
number of tons & net ton-miles of freight 
traffic under, - 
General merchandise (including live stock).
Coal, coke & petrol fuel.
Other minerala
Total, 

showing figures for both including free- 
hauled and excluding free-hauled.
AVERAGE LENGTH OF HAUL. -
Total freight train receipts - (excluding cost of 
collection & delivery).
Receipts per ton.
Receipts per ton-mile of freight traffic under — 
General merchandise (including live stock).
Coal, coke & patent fuel.
Other minerals.
Total,

showing average length of haul for freight, 
including free-hauled and excluding free-hauled. 
Ton and receipts per ton for 72 principal comod­
ities 
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traiit inias.
Loaded. )
Empty. j Week days & Sundays

Engine ke. ) separately & total.
Tot>l. !

; ;

SHOL'TIKG HILES.
Shunting miles. )
Train engines. j Week days & Sundays

Other steam & electric ) separately &
Traction. ) Total.
Total. )
j ■

EKG1KE MIIES.
Assisting required miles.) 

not )
Assisting/required miles.) Week days & Sundays
Light miles. ) separately &
Total "other” miles (ex- ) Total 
eluding departmental) ) 

Total departmental miles. Week days & Sundays 
separately.

Total engine miles.
Steam tender & tank engines.
Electric engines.
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Steam, petrol, etc., rail motors.
Electric motor vehicles.
Total.

gilt hours r.; tratpic.
Train-hours. )
Shunting-hours. j Week days & Sundays
Other-hours. j separately & total.

Departmental. )

Engine-hours in traffic-)including departmental).

Steam tender & tank engines.
Electric engines.
Steam, petrol, etc. rail motors.
Electric motor vehicles.
Total engine-hours.
WAG (XI HILES.
Loaded.
Percentage of total.
Empty.
Percentage of total.
Total.
AVERAGES ETC.
Train-miles per train-hour..
Train-miles per engine-hour under engines «

Rail motors.
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Electric locomotives.
Electric motor vehicles.

Shunting miles yer 100 train-miles.
Assisting required miles train-miles.
Assisting not required miles train-miles.
Idght miles -

shown separately for steam, tender & 
tank engines, electric locomotives, total. 
Percentage ( General merchandise,

( Coal, coke, & patent fuel.
Other minerals.

total tons and ton-miles.
Average wagon load -

General merchandise.
Coal, coke & patent fuel.
Other minerals .
Total.

AVERAGE TRAIN LOAD;
Net ton-miles per train-engine-hour 
(including assisting a light).
Net ton-miles per shunting-hour (By train-engines 
& shunting-engines.)
Net ton-miles yer engine-hour.
Ton-miles per route-mile per working day.
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VAC OKS PER TRAIH.
Loaded.
Empty.
Total.
Wagon-miles per train-enginc-hour.

* n ” SZlunting-hour ?
” ” ” engine-hour.

Average number of miles run per wagon per week. :- 
Loaded.
Empty.
Total.
Average time per day wagons were —
In transit.
Shunting, standing under, & ©waiting repair.
Coal consumed, steam locomotives.
Lbs. per engine mile, goods service.
Coal consumed, shunting, by shunting engine.
Lubricating oil used, steam locomotives.
Pints per 100 engine-miles goods service.

w ” n " ” Shunting by shunting-engines.
Steam & electric locomotives, steam & petrol rail motors 
(shown separately)
(a) Average number in stock.
(b) n stock available for use.

dumber per cent of stock.
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(c) Average number in use- (All services) 
Kimber per cent of stock, per cent of 
average number available.

(d) Maximum number in use (All services) 
on any one day, number per cent of 
stock, pci cent of average number 
available.

(e) Sngine-hours in traffic per day, 
Per engine in stock.
” n n use *

(f) Engine-miles per day.
Per engine in stock, 
n n « use *
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O. S« A, (Interstate Commerce Co: 
PASSENGER STAT ISTICS.

BSOCE STATISTICS. 
Number of revenue passengers carried - 
Commutation. 
All others. 
Total. 
Passenger revenue - 
Commutation. 
All others. 
Total. 
Number of revenue passengers carried 
one mile - 
Commutation. 
All others. 
Total. 
Revenue per passenger. 
Kiles per passenger. 
Revenue per passenger-mile. 
Revenue passengers per train. 
Revenue passengers per car. 
Passenger service train, revenue per train-mile. 
Passenger service train, revenue per mile or road. 
Passenger-miles, revenue per mile of road. 
Passenger revenue per car-mile.
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TOAHI MILES.

Passenger.
Mixed.
Special.
PASS wan TRAIK IgLES.
Mixed train-miles. ) Per mile of road & per
Special train-miles. ] locomotive-mile.

LOCOMOTIVE MIXES.
Principal.
Helper.
Light.
Total.

under pascenger, mixed train & special 
separately.

Train switching.
Yard switching.
AVhRAG.ES hTC.
Het tons of coal consumed.
Lbs. per passenger train car-mile.

Passenger train car-miles.
Passenger cars.
Sleeping, parlour & observation cars.
Pining cars.
Other passenger train cars.

AVhRAG.ES
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Total passenger train cars.

Passenger cars per train.

Passenger train care per train.
Average miles of road operated.

Average miles of all tracks operated.

Cars Mies I

freight loaded.
Freight empty.
Caboose.
Passenger.
Sleeping, parlour & observation,
Dining.
Other passenger cars.
Total,

under mixed & special trains separately.

Car-miles per mile of road.

Cars per train under passenger & mixed, separately.

Car-miles per locomotive-mile under passenger, mixed 
& special separately.
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GOODS STATISTICS.

REVEHuE STATISTICS.
Humber of tons carried:
Revenue.
Hon revenue.
Total.
TOH HILES.
Revenue.
ITon-revenue.
Total.
Freight revenue.
°Revenue per ton.
Revenue per ton-mile.

JHiaS HAULED.
Revenue freight.
Hon-revenue freight.
All freight.
Gross ton-miles including locomotives & tenders. 
Gross ton-miles excluding locomotives & tenders 
Freight revenue per train-mile.
Freight revenue per mile of road.
Freight revenue per loaded car-mile.
Ton-miles revenue freight car-mile.
Ton-miles all freight car-miles.
Revenue freight originating on respondents road.
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Pevenue freight received from connecting carriers. 
Total

Showing number of ear loads & tons every 
quarter under 70 commodities.

TRAIN ;SE5.
Ordinary.
Light.
Total.
•.York service.
Freight train-inilee per mile of road.
v/ork traintmiles per mile of road.
Freight train-miles per locomotive-mile.

LOCOMOTIVE MILES,
Yard swi t ch ing.
"fork service.
Pr inc ipal.
Helper.
Light.
Total.
Locomotive-miles, transportation per mile of road.

ENGINE HOURS.
Train-hours.
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C/J? IHLES.

Cnx-iailes loaded east.
* " ” west.
” ” M total.
" " emyty east.
” " ” west.
" " " total.

Car-miles loaded east.
” " ” west.
” n grand total east & west.
B ” caboose east.
n n « west.

" n grand total including caboose.

AVZRiiGZiS.
Train-miles yer train-hour.
Het tons per loaded car.
het tons per train.
Gross tons per train.
het ton-miles yer train-hour.
Gross ton-miles ° B «

het ton-miles per car-day.

het ton-niles per mile road per day.
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Per cent loaded of total car-miles, 
lex cent east bound of total loaded car-miles. 
Per cent cast bound of total car-miles.
Cars ver train.

Cars-miles vrork service. 
« ” per mile of,road.

Cars per train.
Loaded.
Smpty.
under freight & mixed, separately. 

Car-miles per car-day.

Pet tons of coal consumed.
Lbs. of coal par 1000 gross ton-miles (including 
Locomotive <1 tenders). 
Average number of freight cars on line daily. 
Serviceable, home.

w foreign.
« total.

Unserviceable,home.
” foreign.
” total.

Grand total serviceable & unserviceable.
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Total home.
Total foreign.

Humber of cars stored.
" ” owned cars.

Ter cent unserviceable cf total cars on hire.
" ” of owned cars on line.
” < ” cars on line of total owned cars.

' KQkLIKG stock statistics.

Locomotives serviceable.
Locomotives unserviceable.
Locomotives total on line daily.
Per cent unserviceable of total locomotives.
Kiles per loco?aotive-day.
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TAGSENGER STATISTICS.

REVENUE STATISTICS.
Number of revenue panseager s originating by classes. 
Humber of and total earnings from revenue passengers 
carried by classes.
Number of revenue passengers carried one mile by 
classes.
Total parcel earnings.
Total miscellaneous coaching earnings.
Total coaching earnings.
Earnings per passenger.
Earnings per passenger-mile.
Miles per passenger.
TRAIN HILES.
Passenger.
Mixed.
Total passenger and proportion of mixed.
SHUNTING MILES.
Shunting-engineo.
Train-engines.
Total.
ENGINE NILb3.
Assisting required.
Assisting not required.
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Light.
Total "other*.
ENG IKE HOCHS.
Passenger train.
Hixed train.
Shunting.
"Others. **
AVERAGES. ETC.
Train-miles per train-engine-hour.

" * ” engine-hour (passenger with proportion,
mixed.).
Shunting-miles per 100 train-miles.
Light engine-miles per 100 train-miles.
Ret tons of coal consumed (Passenger and mixed.)
Lbs. per engine-mile.
Ket pints of oil consumed.
Pints per 100 engine-miles 4
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GOODS STATISTICS.

nEVsirjE statistics.
KuaDer of tons forwarded.

n ” 11 carried.
Het ton-milos.
Averoge haul.
Total earnings.
Total other goods earnings.
Total goods earnings.
Earnings per ton.
Earnings per

Tons originating over hone lines, whether local 
or foreign.
Tons of other traffic.
Total tons carried.
Total earnings under 25 coranodities.
TEA IK MILES.

SMUETIKG KIAA-,
Shunting engines.
Train engines.
EKGIKE MILES.
Assisting required.
/insisting not required.
Light.
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Total "Other”.
Siding.
Departmental•
3NGIDE HOUR?.,
Train.
Shunting.
Other >
S id ing.
Departmental.
AAGON 3111^3.
Loaded.
Empty.
Total.
Percentage loaded of total.
AVERAGES, ETC.
Train-miles per train-hour.

n ” ” engine-hour.
Shunting engine-miles per 100 train-miles.
Light ehglne-milen per 100 train-miles.

Ket ton-miles per loaded wagon-mileg.

Het ton-miles per goods train-mile^.

Gross ton-miles per goods train-mile.
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Net ton-miles per shunting engine^hour.
n " " ” wagon-day.
” ” " " locomotive-day.
n ” " ” engine-hour.

Gross ton-miles per engine-hour.

Net ton-miles per running-track mile per day.
Passenger miles per running-track mile per day.

WAGONS PKH TRAIN.
Loaded.
£mpty.
Total.

Wagon miles per shunting engine-hour.
M " ” engine-hour.
" " ” wagon-day.

Net tons of coal consumed.
Lbs. * " per engine-mile.

Total pinto of lubricating oil consumed.
Pints per 100 engine-miles.
u AG OR S.
Number owned.
Average number on line daily.
Per cent unserviceable to average.
Number of line daily.
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LOCOMOTIVES,
(a) Average number in stock.
(b) Average number under or awaiting repair 

per cent of stock.
(c) Average number available for use per cent 

of stock.
(d) Average number in good repair stored.
(4) Average number in use daily on - ordinary 

passenger service (including mixed.) 
Special service.
Goods •
Departmental.
Shunting.

(f) Maximum number in use on any one day. 
Engine-miles per passenger engine used per day. 
Engine-miles per goods engine used per day. 
Engine-miles per day per engine in use. 
Engine-miles per day per engine in stock.
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