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PREFACE

THIS book is intended to supplement the discussion
contained in, and to supply the illustrations—both
verbal and otherwise—which, for reasons explained in the
preface, were omitted from, British Railway Operation.
Whilst, therefore, it may be necessary to introduce particu-
lar cases by a general consideration, it is not proposed to
encroach upon the ground already covered by the former
work, it being assumed that, so far as may be necessary,
the reader is familiar with the principles set out therein.
For convenience the same general order will be followed.

In a book of this length one cannot hope to consider all
the principal operating problems which are likely to arise,
or which should be searched for; nor is it suggested that the
method used in any particular case is necessarily the best
one for that type of problem under all circumstances.
What the writer will endeavour to do is to discuss problems
that are typical of the different sections of railway operat-
ing, using the method which he has found to be most
generally useful in each case.

As on the previous occasion, I must acknowledge my
indebtedness to a large number of railway colleagues of all
ranks and grades who have, from time to time and in many
different ways, helped me to the conclusions which follow.
I would especially like to acknowledge my indebtedness to
my fellow members of a class, organized on tutorial lines,
which was conducted jointly by the Hull University College
and the Hull (L.N.E.R.) Railway Lecture and Debating
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- Society, and of which I had the privilege of acting as
chairman, This class, consisting of twelve railwaymen of
different grades under the leadership of the head of the
department of mathematics of the' Hull University College,
considered the value of the three-aspect signalling from the

" operating point of view,* This necessitated a preliminary

- investigation of the principles underlying present-day. sig-

- nalling, and T must gratefully acknowledge the assistance

" its discussions gave in clarifying and confirming many of
the views expressed in the chapter dealing with line
capacity. '

*Readery who are intetested will doubtless be able o ebtain copi
of this group on application to the University o\:ue:-. Pfull. copien ol th seport
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CHAPTER I
INTRODUCTORY

IN British Railway Operation, a companion work by the
same author, an endeavour was made to define and
discuss the general principles underlying railway opera-
tion. The object of this book is to examine the more
practical aspects of raillway operation.

It is often suggested that present-day conditions have
raised a new series of problems, but the writer has difficulfy
in accepting this view. The operating problems of to-day
are much the same as those which have had to be faced
since the eatly development of our railway systems. They
are difficult ones, because the task is to arrange for the
quick conveyance of almost innumerable small units of
different sorts, which vary in every possible respect, by
means of machinery the very justification for which lies
in the fact that it is capable of handling large units
economically,

Modern conditions have made the task more difficult in
many ways. The units have tended to grow smaller and
increase in number. Working costs have increased from
causes over which the operating officer has had little or no
control. Moreover, a competing form of transport has
been developed with special advantage in many directions.
This has made the old problem of carrying traffic quickly,
and, at the same time, keeping the cost low, a more
urgent ope. The task is rendered more complicated by

1
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the fact that his colleagues in the engineering and other
sections of the railway industry have invented and devel-
oped an increasing variety of locomotives, and improved
signalling and other apparatus. These, it is true, have
been devised to assist; end there can be no doubt but that
in most cases they have done so. . It is equally true that
the variety which is the natural result of the development
of such apparatus also tends to make the task more
complicated. .

The scope for the solution of the problems is narrowed
by the financial position in which all British railway
companies find themselves to-day. This feature must not
be regarded as an unmixed evil. The economic urge to
greater operating efficiency without additional capital
expenditure has already proved a valuable tonic, and
experience is proving that adjustments made with the
primary object of increasing efficiency in the semse of
improved service are more often than not also efficient
from the point of view of operating cost. The reverse is
equally true.

1t should not be necessary to emphasize that the general
aim in railway working, as in that of all other forms of
transport, is to keep traffic moving; but it is not so
generally recognized that economical working, particularly
in the case of rallways, depends very largely upon the
extent to which it is possible to do this. So long as traffic
can be, and is—within the limits of what is reasonable for
a concern fitted for operations on a large scale—kept
moving, the working costs per unit of distance carried are
comparatively light. They increase very rapidly, however,
when movement ceases, and although this may sometimes
be necessary or desirable, in order to make a more than
equivalent corresponding gain later, the general statement
as to the effect this has on working costs still remains true.
1t is commonly accepted as a principle of rate making that
terminal costs are heavy.. It is not so well appreciated
that, in a fransport sense, every place where there is a
break of journey is, in effect, a terminal. It is not only
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the waste owing to lbcomotives and other rolling stock
ceasing to be of effective use. - The fact that it is necessary
to provide additional accommodation of an expensive
character on which the vehicles and traffic may rest pend-
ing a forward movement, and the cost of putting it there
and getting it out again add considerably to the initial
waste. In general, then, the aim of railway operation may
be said to be to find means of keeping traffic moving
between its points of origin and destination. )

The different aspects of railway operation are so inter
woven that it is by no means easy to dissect them for
convenience of discussion or illustration.- Moreover, with-
out quoting actual cases—which for many reasons is
undesirable—it is not easy to define the question or group
of questions under consideration. The problems to be .
solved are not always self-evident. In many cases, indeed,
the difficulty lies rather in the discovery of the problem,
the solution following almost automatically. 1t is not only,
or even chiefly, a question of putting right what is wrong,
or even of adjusting matters to meet varying flows of
traffic or other changed traffic conditions. Both these are;
of course, important; but as a rule the need for them will
only occur intermittently, At the best, the solution of the
problems which are self-evident, or which appear as a
result of routine supervision of the working, can do little
more than preserve the standard of efficiency already
reached. If a real advance is to be made, something more
is necessary.

There is a type of railwayman—and the type is by no
means confined to any particular grade—who appears to
have an instinct for seeing in a given set of circumstances
the possibilities for increased efficiency. Without any care-
fully prepared data, a set of circumstances, which, apart
from some apparently unimportant detail, he may have
had in his mind on many previous occasions, seems to
suggest the possibility of improvement, even though the
existing method may hitherto have been accepted by all
concerned, himself included, as quite satisfactory. How
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far this is the result of some inborn quality, and how far
it may be due to or developed by the study of and con-
centration on railway problems in general, is a subject out-
side the scope of these articles. The value of this source
of progressive ideas is so considerable that no opportunity
of encouraging and developing the possessor of such a
faculty should be missed. Entire reliance upon the happy
coincidence which brings the right type of mind into touch
with the right set of circumstances at the proper moment,
is, however, hardly sufficient to sustain the necessary
degree of efficiency in an industry at the stage of develop-
ment that our British railway system has reached. It is,
therefore, most important of all to review systematically
the different aspects of railway operation to discover
whether fresh and more efficient methods of working can
be substituted for those hitherto ‘accepted as satisfactory,
and it would appear to be clear that it is only by con-
current investigation into the possibilities to which atten-
tion is attracted by the four different methods mentioned,
that the general standard of railway operation can be
raised.

No one method of approach appears to lend itself to the
presentation and solution of the different problems. In
most, if not, indeed, all of them, the selection of the correct
method of setting out the case is of paramount importance:
if the facts can clearly be represented so that their proper
relation to each other may be appreciated, even though
their respective values cannot be reduced to a common
denominator, the indication of the correct course of action
is often apparent. For some, the graphical method seems
almost ideal; for others, a comparison of the theoretical
“‘possible” with the “‘actual.””. In a few cases a purely
statistical analysis is sufficient, though, as a rule, owing
to the difficulty of bringing the whole of the different
factors into whatever figure may be chosen as unit, the
statistics available do little more than indicate the places
where further investigation might bear fruit, and necessi-
tate some other method for the investigation proper, On
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the other hand, some of the problems do not lend them-
selves to any other treatment than the consideration of
the facts of the particular case, the difficulty being that
the factors are so liable to vary in value from day to day,
or even from hour to hour, that the value of any suggested
alteration can only be estimated in the light of experience
and only be judged by the result.



CHAPTER I

THE PROBLEM OF LINE
' OCCUPATION

LINE capacity is a term by which we endeavour to

express the amount of traffic, represented by the

number of trains, which can be passed over a line in a

given period, without breach of the regulations in regard

to the signalling of trains which have been considered

necessary in the interests of safety. ‘It really expresses a

very indefinite idea of line capacity in terms of traffic,
- because of the varying value of the train unit and the’
other varyidg factors which are liable to affect it. For

example, a light engine is, equally with a heavily-laden

goods train or express passenger train, treated as a unit

for this purpose. Moreover, it can be increased or reduced,

. ¢ither by varying the speeds of the different trains or even

. by varying the order of the trains of different speeds, or

. by improving the signalling equipment.

1t is not possible, therefore, except in relation fo a given
set of traffic conditions, to work out a - standard line
capacity for any given line.

The term “line occupation” is generally used to denote
the degree to which the line is actually used. Like line
capacity, however, it is a somewhat elastic term, and a
given set of circnmstances is necessary before it can be

" expressed very definitely.

Over a reasonably long period of time it is clear that
total  line occupation cannot exceed line capacity, nor,
indeed, can it do so for even a short period. What does
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happen not infrequently, however, is that a series of trains
in excess of the capacity may be directed to a line, thus
giving the impression of a temporary excess of capacity.
The rules of block signalling have the effect of holding up
such of the trains as represent the excess, and, by spread-
ing them over a longer period of time, reduce the flow to
the rate the capacity allows. - When this state of things has
reached a more or less chronic state, it is usually referred
to as congestion, and steps are taken to increase the line
capacity. In the meantime, waste of engine power, train
crew time and rolling stock takes place, and the efficiency
of the service is reduced. If, on the other hand, line
occupation is much below line capacity, waste of another
type takes place. The cost of unnecessary signalmen, sig-
nalling equipment, and even of permanent way may arise,
and continue until such time as the capacity is reduced to
occupation requirements by dispensing either temporarily
or permanently with the use of some of the equipment. In
passing, reference might be made to the waste which
unequal sections cavse under either set of circumstances,
and, though space does not permit of much further refer-
ence to this aspect of the question, which was dealt with
fairly fully in British Railway Operation, certain features
which are discussed later will bear incidentally upon it.
Before we consider a method whereby a reasonably
correct general impression of the line occupation over a
considerable area can be obtained, it is interesting to notice
that a general figure of line occupation on a continuously
open line, with passenger and freight trains in approxi-
mately equal proportions, is about one hundred trains per
twenty-four hours. As has already been mentioned, this
will be liable to vary according to the different rates of
speed of the trains and the sequence the trains of the differ-
ent speeds follow, which points will be developed later;
but, under British conditions, one hundred trains per
twenty-four hours is by no means a low figure. Working
out, as it does, at approximately four trains per hour, and
comparing it with the maximum of about forty-four trains
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per hour which is the line occupation of some of the busier
sections of the London Underground Railways, the question
would appear to be one that is well worth consideration
in further detail.

Neither line capacity nor line occupation is sufficiently-
stable to enable a comparison between the two to be made
in any sort of permanent form, whilst a concurrent detailed
examination of the whole of a large area in relation to any
particular set of services is liable to take too much time,
in addition to which the resultant data would be some-
what unwieldy. In the first place, therefore, a general
impression of the line occupation is valuable as an indica-
tion of the sections over which a more detailed examination
is likely to yield good results. A convenient way of obtain-
ing this is to take a periodical census of trains passing
over each branch and to produce the result in some handy
form which will lend itself to the ready appreciation of
the position. Those who have not previously adopted an
arrangement of this sort may believe it should hardly be
necessary; but many practical railwaymen have been
surprised to find how largely it corrects the general
impressions they have formed from daily acquaintance
with traffic conditions in the absence of such a record.

The representation of the facts, as well as their con-
sideration, would be much simpler if the variation in the
number of tracks only occurred at points where routes
diverge or converge. In practice, however, this is not the
case, and, as the question of line occupation is obviously
affected by the number of tracks in the same direction, the
figures for each individual track must be clear whatever
form may be adopted. The choice appears to lie between
a tabular form or what can be described as a geographical
diagram, ie., a geographical representation of the line
adjusted sufficiently to enable the figures to be shown con-
veniently. The writer prefers the tabular form, though the
diagram is probably superior in all cases where the user
is not perfectly familiar with the lay-out. An examination
of Statement- A, which conveys very litfle of the real
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position until the geographical position is appreciated by
examination of Diagram 1, the alternate form of record,
will confirm this. The statement is almost self-explan-
atory, and, with a koowledge of the geographical arrange-
ments of the area, is sufficient to convey a clear impression
of the general position and indicate the most fruitful
ground for further detailed inquiry. The geographical
diagram, with the notes accompanying it, is equally self-
explanatory. The method of indicating the occupation of the
separate tracks, where these are doubled, will be noticed;
whilst, if additional records are required on the same -
diagram, these may be added in different coloured inks.

Consideration of the statement or diagram draws atten- .
tion to the fact that, in relation to the hours open, the most
heavily occupied line is PN, and, since the trains over this
section of line are known to continue to M and G respec-
tively, those sections of line are the ones which we will use
for the further detailed analysis. Before we do this, how-
ever, it is desirable we should consider in more detail cer-
tain features which affect line capacity.

In giving first place to the consideration of the effect of
the speeds of trains on line capacity, we are influenced by
the fact that, within certain limits, they can be adjusted
at less expense and at shorter notice than alterations to
the signalling arrangements can be made, or additional
line accommodation provided. It is legitimate to suggest
that, to some extent, the advantage derived from any
increased speeds will be neutralized, because the increased
speed will naturally demand a reduced load, and, in turn,
an increase in the number of trains to carry a given traffic.
In the long-run, this tendency would be corrected by the
construction of improved types of engines, but the imme-
diate result would undoubtedly be to increase the number of
trains, An examination of the effect of such increase in speeds,
however, indicates that this will be nothing like sufficient to
neutralize the very considerable advantage gained.” The
advantages resulting from the higher speed alone will be
more than sufficient to counteract the loss in load, leaving

B
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The five figures indicate the numbers of the
different classes of trains in the following
order: Express passenger, slow passenger,
express freight, slow freight, light engines or
engines and vans. Where there are duplicate
lines, the figures for the independent line are
shown above those for the main line. Where
the line is open for less than 24 hours the
number of hours open is shown above the
train figures, thus (16).
Diagram i,
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the gain from any reduction in speed variation to be added.

It is not necessary to enlarge on the fact that an all-round
“increase in the speed of all the trains will help in the direc-
tion indicatéd. We may confine our inquiry to the possi~
bility of adjustments in the speeds of the trains which, on
examination, contribute most of our difficulties—generally
speaking, the trains whose speeds are abnormal—and of
improved grouping.of the trains of similar speeds. For
either purpose it is necessary that we shall understand what
the effect is of succeeding trains running at differing speeds.
1t is frequently stated that the principle underlying the
standard block regulations, which are in general use on
British lines, is that no more than one train may be allowed
to be in a block section at the same time. ' In practice, the
effect of the application of the present standard regulations
is to restrict one train not to one block section ¢nly, but to
nearly two block sections if if is assimed that trains are to
continue to run at normal speeds, From all points of view
we can say that it Is desirable that trains shall do so. Line
capacity is rednced, not increased, if the headway is such
that 2 train is checked at the distant signal; because the
time lost in regaining normal speed more than counter-
balances the time gained by the additional forward distance
it is allowed to travel, after the check, at reduced speed.
Moreover, the statistics which were prepared for use in con-
nection with the report of the committee of the Institution
of Railway Signal Engineers on three-aspect signalling
demonstrate the generally accepted fact that frequent appli-
cations of brakes are wasteful. - )

The diagram below, giving the standard signalling for
three successive block telegraph sections, can be used to
give ‘a simple demonstration of the length of headway
necessary to keep trains moving at normal speeds. X, Y
and Z are three signal boxes, with normal signalling:

111 TH T




13

If we assume a train has passed through the section con-
trolled by X, it will have passed signal 3 into the section
controlled by Y, and, on the theory that one train is
allowed in a section at once, a following train might be
passing signal 1. The signalman at X, however, may not
lower his signals 1 and 2 until ¥ has sent the “train out
of section’" signal for the preceding train and accepted the
second one, which he is not allowed to do until the first
train has passed signal 5 and is proceeding towards signal
6. A second train can, therefore, only run at normal speed
up to signal 1, when the driver must begin to apply the
brakes so as to be in a position to stop at signal 2. It is
not until the first train has passed signal 5, and the neces-
sary bell signals have been exchanged, that signals 1, 2
and 3 can be lowered to allow a following train to -run
through the section controlled by X at normal speed. The
effect of the rules, therefore, is fo extend the principle
of “one train one section” to the extent described above,
i.e., one train, running at normal speed, per section
plus the distance up to the home signal of the second
section. )

There are many modifications of the standard regulations
and methods of signalling which appear to indicate that
this may be regarded as an unnecessarily high standard of
safety. We are not, however, concerned with that here,
but are merely drawing attention to the effect of the regu-
lations on the subject we are considering. :

It will be clear that if we take an ideal case in which all
the trains run at the same speed, and the time distance
between succeeding signals in the positions comparable
with those of signals | and 5 on our diagram are equal,
the maximum line capacity can be obtained by starting
succeeding trains at intervals equal to the time taken to run
through this headway distance, as we will describe it in
future. Thus, if the headway distance is fifteen minutes,
trains can follow each other at intervals of fifteen minutes,
so that the line capacity will be four trains per hour, whilst
any variation of speed will proportionately affect the
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capacity. In practice, the speeds of trains are not equal,
and the unevenness is accentuated when we regard, as we
must for our present purpose, speed from the point of view
of the time taken to traverse a headway’ distance, even
including ‘service and other stops, during which the run-
ning line continues to be occupied. We can best consider
the effect of this by comparing the progress made by trains
of different speeds in graph form, and, incidentally, begin
to appreciate the effect the variations in speeds on British
main lines have in reducing line capacity.

In Diagram 2 the vertical lines represent time intervals,
as shown, and the thick horizontal lines the boundaries of -
the successive headway distances. The sloping lines repre-
sent the trains, which have been kept at the intervals neces-
sary to enable them to run without check. For convenience,
it has been assumed that no time is spent in exchanging
the necessary block signals or pulling off the fixed signals
after this has been done. The only effect of a small fized
allowance for these operations would be to extend slightly
the total time necessary to pass the trains shown over the
line. Trains at X speed may be dispatched at intervals of
five minutes, giving an occnpation of twelve trains per hour.
Y speed trains need twice this headway distance, and thus
give.a line capacity of six trains per hour.

The introduction of a train at the higher speed between
two trains at the Jower speed reduces the possible occupa-
tion to less than four trains per hour, and that of one lower
speed train between two of higher speed has a precisely -
similar effect, though the direct effect is felt at different
ends of the journey. In other words, ‘the introduction
of one exceptional train, whether faster or slower,
immediately causes a very marked reduction in the line
capacity. - In this particular case the omission of the excep-
tional trains would have given an increased line capacity
more than equivalent to increasing a single track to
two tracks.

The diagram also attracts attention to the advantages to
be obtained from the grouping of trains of similar speeds,
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and simple as it is, it is worth very careful consideration as
a preliminary to the examination of a practical case.

It must also be noticed that the extent of the effect of
variation of speeds upon the reduction in the line capacity
increases with the length of the line between junctions.
For example, if the terminus had been at E instead
of F, train- 12 could have left five minutes earlier,
i.e., the time represented by the distance from E to F, with
a similar reacting gain on the sncceeding frains, as also
could train 14, Similarly, as the distance of the lme A—F
extends, the loss would increase.

Passing new to the effect of unequal headway distances
it will be clear without demonstration that for trains run-
ning at the same ‘speed, the longest headway distance
between any two' junctions will govern-the rate at which
one {rain may succeed another, and that if, owing to this
important fact being overlooked, or for any other reason,
trains are dispatched at shorter intervals than this longest
headway distance allows, a definite loss of line capacity is
suffered owing to the trains which are stopped at the point
where the effect of the long headway distance begins
to apply occupying more than the normal running time
through the next one, while regaining speed. - This is, in
effect, equivalent to an increase in the length of the ruling
headway distance. -

What is not quite so obvious is the effect of unequal
headway distances when successive trains vary in speed.
It seems quite clear that if a slow train is following a faster
one which is capable of getting far enough ahead before
arriving at the ruling headway distance to clear it without
checking the slower one, the slower one might be dis-
patched at the interval settled by a preceding shorter head-
way distance, the actual distance varying according to the
speeds of the trains, and the relation between the varying
headway distances. In other words, there will be cases
where the effect of the unequal speed is sufficient to
counteract the effect of the unequal headway distance. '

In other cases, the effect is not quite so obvious, and an
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examination of Diagram 3 will assist in a consideration of

the position. In general, Diagram 3 is on similar lines to

Diagram 2

the perpendicular lines representing

intervals, the horizontal lines the boundaries between the

headway distances, and the slop
trains passing over them. The actual mileage represented

successive

TIME SCALE - EACH SPACE = 2 MINUTES

F0AM,

T
X

s

T
T

et

X
1

1} DA VA
14

I

I
RN §

1

' 8
Y

T T
UL S5 0N LEDAFTE A &0 Mtk |

26 DS I (]

T
Y

)Y
X

WO N DUARAS 0SB A 1B,

I
X

Lun
X

1

 GBALTE O
1

T
i
) 90
1
X
T

sana it
i B PSS BB AALS: ED 1S

3
' &
8
1 1
1
1

- 8

158008 e §8

LRED 1 SHASOATANY W ANNAA {SNEFRTES W il ULEE (s

ROMD

A

“
FNUN = SIOVIS §

by the different headway distances is not important, since
it is their relation to each other which matters most

may simplify a consideration of the diagram if we describe
them as being 3 miles, 4 miles, 3 miles, and 2 miles long

respectively. The vertical scale is two minutes to one

square. Trains of four different speeds have been intro-

duced, running at average speeds of 40, 36, 30, and 20
miles per hour respectively. The trains are numbered for

easy reference, and their speeds are shown at the foot of
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the diagram, It will be noticed that trains numbered 1 and
2, running at similar speeds, must maintain an interval
throughout equivalent to that of the longest headway
distance. If train No.-2 had left “A” immediately train
No. 1 had cleared ““B” then it would have to wait on
arrival at “B" untl frain No. I had cleared “C.”" It
would, therefore, have had an unnecessary stop, and the
time necessary to get into speed again after train No. 1
had cleared “C’* “would have resulted in its taking a
longer time to clear “BC,” which would have reacted on
the following trains:

Passing now to trains at different speeds, and dealing first
with the case of a slow train following a faster one,
we notice that train No, 3 can leave “A” as soon as train
No. 2 has cleared “B,"” because the latter can clear “C”
before train No. 3 reaches “B.” If, however, trains Nos. 8'
and 9 are taken, though No. 9 is a slower train than No. 8,
the effect of the unequal headway distance is added to
that of the unequal speed, because the difference in speeds
is not sofficient to enable train No. 8 to clear “C’* before
train No. 9 reaches *B,” if the latter Jeaves “A’ as the
former clears “B.”” The effect on a following train of
higher speed also varies according to the relation between
the speeds and the lengths of the headway distances. In
this case, however, it is the headway distances at the end of
the journey, instead of the beginning, that become impor-
tant, as we shall see as we proceed to examine typical
-cases. For example, the interval at which train No. 4,
being faster than train No. 3, can follow it, will, according
to the principle established when considering Diagram 2, be
governed by the time it can leave “D” on train No. 3
reaching “E,” unless this is affected by the irregular head-
way distances. From an examination of the diagram, it
will be seen that it is not so affected in this case. If, how-
ever, we compare trains Nos. 7 and 8 another case in
which a faster train is following a slower one—we notice
that the longer headway distance has added its effect to
that of the irregular speeds. The difference between the
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cases is the difference in ratios between the speeds of the
successive trains, these being as 1isto 2 and as 5is to 6
respectively. The former pair necessitate a bigger interval
in starting time, and, consequently, reduce the chance of
overtaking the preceding train before the latter has clea:ed
the longest headway distance.

As we have already seen, this interval varies, even when
the headway distances are equal, according to the length
of the line and the number of headway distances into which
it is divided, while the effect of the headway distances is
also liable to vary according to the position of the longest
headway distance in relation to the shorter ones,

We may, therefore, sum up by saying that, considered
separately, unequal speeds and unequal headway distances
have a considerable adverse effect on line capacity, and
that, when combined, the adverse effect tends to become
cumulative.

1t is not proposed here to deal with the different methods
of adjusting or increasing the number of headway dis-
tances, should this appear to be desirable. - They may be
said to vary from the simple adjustment of signal locations
to the installation of.automatic or semi-automatic signal-
ling. The points the writer is anxious to emphasize here
are the importance of knowing, in relation to a particular
section of line, what the occupation is, and how it is
affected by the factors already referred to; and also that it
is not sufficient to consider such questions only in relation
to a line where difficulty is being experienced. An examina-
tion should be made periodically of all lines, with a view to
discovering the possibilities in the direction of effecting im-
provement or economies by (a) rearrangement of the train
working (b) the closing or reopening of signal-boxes either
for portions or the whole of the working day; (c) reducing,
improving or increasing signalling equipment; (d) abolish-
ing existing facilities that may be unnecessary; or con-
versely, -providing additional running accommodation
where difficulty cannot be overcome by other means.

We have now reached the stage where we can, with
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advantage, comsider in detail the working on certain
branches' selected from Diagram 1 or Table A, pages 10
and 11, -

As previously stated, an examination of the table or
diagram. . indicates line ‘PN-NG” and “NM,” as
promising ground for more detailed examination. The line
“PG,” with its total of forty-three trains in one direction
and forty-onie in the other during the sixteen hours the line
is open daily, is one of the most heavily occupied lines in-
the area; whilst the line “NM,” which, incidentally, is
‘that most lightly occupied, works in such close conjunction
with it that it is convenient to corisider them together.
Before arranging for the preparation of a detailed diagram,
some consideration must be given to the question of
whether it should represent the booked working-—what
ought to have happened—or the actual working: The
booked working, at its best, represents-what has been
aimed af, rather than what in practice happens, on a line
on which a number of freight trains run, since the mnning
of this class of train is liable to be affected by all sorts of
considerations which at present appear to be only partially
controllable.

A diagram representing the actual working is, therefore,
preferred as representing a truer picture of what is taking
place. Incidentally it may call attention to a few cases of
bad booking: 1t is, of course, important to select a day
when the working may be regarded as fairly typical, and
in any case conclusions arrived at as a result of the
examination of one day's working in diagrammatic form
will Tequire to be confirmed by reference both to the
booked working and the actual working on other days
before any alterations are made. The type of diagram
which the writer has found convenient is on similar lines

" to those we have already considered and to the train-timing
diagrams which will be familiar to many readers, having
been used for some years for that purpose. The principal
difference is that, in plotting-the trains on to the diagram,
the time is taken at each of the boundaries of the headway
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distances as an alternative to occasional points represented
by the positions of the more important signal-boxes, or the
advance signals which form the boundaries of the block
sections. The use of the signal-box for the purpose is very
liable to be misleading, unless the signals of the different
types are very evenly spaced throughout the branch,
though this, in turn, is better than the use of a throughout
timing which entirely ignores intermediate points,

In order to make Diagram 4 suitable for reproduction
without losing its legibility, certain deviations from normal
practice have been found desirable. For example, it is
convenient to show the different types of trains in different
colours, and describe them so that they can be recognized
by those familiar with the time-table. It is also convenient
to show the horizontal part of the train line in red if it
represents delay as compared with Jegitimate work at a
station, Substitutes for colour representation have been
arranged as follows: The trains have been numbered con-
secutively at the top of the diagram as a means of identifi-
cation; the speeds of the trains are given at the foot of the
diagram; whilst delays are indicated by dashes in place
of the unbroken horizontal lines representing legitimate
work, The scales used for Diagram 4, even before the
further reduction necessary for reproduction purposes,
were too small for a busy line. In practice, the writer
would recommend, for general purposes, a time-scale of
approximately 1-16 inch to a minute and a distance scale
of approximately half an inch to a mile. These can, how-
ever, be varied with advantage according to the density of
the traffic, the number of sections and the types of trains.
Actually the best arrangement for any individual case can
only be determined by experiment. Normally, on busy
lines it is better to use a separate diagram for up and down
trains. Where the line occupation is sufficiently light for
the same diagram to be used in both directions, some slight
advantage is gained at the loss of a little clearness.
Wherever a branch line takes off, it should, where possible,
be included in the diagram for the side on which the



22

divergence takes place and the trains in both directions
shown, so that the effect of the junction working is
apparent, Thus, in Diagram 4 the effect of all trains
between “N’’ and “M*’ on the line at “N” is apparent.
Let us now try to read the messages conveyed by the
diagram. It is probable that the first feature to attract
 attention will be the apparent waste of time on a line where
the occupation is so near its maximum, at the end of the
working day. If the diagram for the reverse direction were
available,.a similar apparent waste would appear at the
beginning of the day. This is due to there being no engine
shed at ““G,”” with the resalt that, in order to close the line
" within' the sixteen hours represented by the two shifts of
signalmen, the last engine must leave “P” in sufficient
time, to enable it to perform a trip to G’ and return to
its shed for the night.  With 2 similar waste of approxi-
. .mately one and a half howrs at the other énd of the day,
we see that the line, although open in theory for sixteen
hours, is, in effect, only open for thirteen hours, Had it
been possible to stable cugines at “G,” engines could have
started and finished at both ends of the line simultaneously,
‘enabling the train working to have been spread over the
full sixteen hours to better advantage, or, alternatively, the
line capacity to be increased by approximately 10 per cent.
If the diagram had been in colour, no keen railwayman
could for long have resisted the temptation to inquire into
the 1ed lines (indicated here by dotted horizodtal lines)
which indicate delay. .Let us now consider some of them.
Why was train No, 17 delayed at ““B”* and at other points
on'its journey? The great advantage of the diagram form
is that it not only raises questions of this type, but enables
them to be answered. In so far as they are dueto line
occupation, as most of them are, there is no need to refer
to other documents or caleulate margins. They are
apparent. Train No. 17 could not proceed past “B”
 because train No. 16 had not cleared the next headway dis-
tance. The question then arises: why was an attempt
pade to run it at this time? I both trains were running
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1t their booked times, it was obviously an error of booking.
The effect of the headway distance ‘‘BC" had not been
taken into account when train No. 17 was booked to leave
“A’" as soon as No. 16 had cleared the first headway dis-
tance. It may have been due to its having been planned,
i even ‘‘diagrammed,” on a throughout timing, which
would have the effect of ignoring the variations in headway
listances. Alternatively, train No. 16 may have been
cunning late, and the signalman, or whoever it was who
slowed train No, 17 to_leave “A”* too soon, had over-
ooked that the result of this would be that the train would
‘eceive an unnecessary stop. This would cause it to reach
‘C" three or four minates later than it would have done if
t had been kept at “/A"” until there was a proper margin
hich, in turn, would be liable to react on any trains
‘ollowing in close succession. The further delays to train
No. 17 may be traced to similar causes.

Trains Nos. 24 to 28 show a succession of delays. What
was the cause of these? Again, an examination of the
liagram will explain. It will be noticed that train
No. 24 was delayed for fifteen minutes at “F’’ for some
eason that is not apparent. There was no train in the
section ahead, so we may assume that the trouble was not
sonnected with line occupation. Perhaps some trouble
#ith the engine, or the axle of a wagon requiring attention,
i a loose sheet, was responsible. We can find out by
eferring to the appropriate guard’s journal, or signal-
nan’s or control report. The point of interest at the
noment is the effect that such a comparatively small delay
12d on succeeding trains. It will be noticed that the whole
of the delays to this group of trains are traceable to the
irst mishap. Such delays are always liable to occur.
The lesson to be drawn is that everything possible should
»e done, where the fine occupation in relation to the line
apacity will allow of it, to spread out the different trains
o that the reacting effect of something untoward happen-
ag to one train may be reduced to a minimum. The
lelays shown on the diagram are probably less frequent
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than one would normally find in practlce on a line where
the occupation s so near the capacity as this one is; but,
in any case, it is desirable that longer recovery intervals
should be provided between the trains wherever possible.

A closer examination of the-diagram draws attention to
‘the possibility of increasing the capacity of this line by a
better grouping of trains of similar speeds. For example,
if trains Nos. 22 to 28 had been rearranged to run in the

following order, 22, 24, 26, 25, 23, 27, 28, four additional
trains could have been run in a similar time. In other
words, line ‘capacity " would have been increased by
* approximately 50 per cent. If the additional trains were
- not required, this time could be utilized to increase the
intervals between existing trains which would have reduced,
at any rate, some of the reacting delay which has already
been discussed. An even greater advantage could be
derived by raising the speeds of the slowest trains from
twenty to twenty-five miles per hour. Any reader who is
sufficiently interested can easily work out, on a similar
diagram, what this would be. The benefit from a com-
bination ‘of the two methods would very nearly be
equivalent to providing an additional running line. In this
connection, we must remember that the present construc-
tion of British freight rolling stock is such that - the
maximum speed at which it is regarded as capable of
running is between thirty-five and forty miles per hour for
modern goods wagons, and from twenty ta thirty miles per
hour for mineral wagons.

Let us now examine—and again lack of space prevents
our doing this on anything but broad lines—the headway
distances, and. their effect upon the working. Dealing first
with the line “PNG," it will be noticed that these distances

“vary from 1} miles to 43 miles. In a foreshortened
diagram, as this one must necessarily be for the sake of
reproduction, the differences may appear to be exagger-
ated. They are not, hawever, greater than is frequently
found in practice. Distance *'HJ" is so much shorter than
the others that an examination of the train running will
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show that it is of no value from the point of view of line
capacity. The signal-box, the signals of which form the
boundary of the headway distance, may be necessary to
control some connection worked from it. We have the
choice of two alternatives. We might close the box entirely
as a block post and work the connections, when necessary,
from a ground frame, adjusting the signals relating to the
boxes on either side in such a way that the headway dis-
tances are brought nearer to a common length throughout.
It will be seen that practically the whole of its distance
could, with advantage, be amalgamated with that of head-
way distance “‘GH.”" ,On the other hand, it may be that
the anticipated demand upon the line is such that it would
be desirable to leave this distance at its present length, and,
by approximately dividing the remaining headway dis-
tances and adjusting the signalling so as to make them
substantially of the same length, obtain a considerable
increase in Iine capacity. Whether this is worth the
expense, will depend upon whether we may wish to pass a
greater number of trains over the line, together with a
reasonzble margin for Tecovery from emergency delays,
than the cheaper methods of increasing line capacxty dis-
cussed earlier, will provide for.

Headway distance “BC’ is abnormally long. Are our
requirements such as to make it worth while to halve it by
the introduction of additional signalling appliances? To
do so would reduce the margin between trains of equal
speeds by approximately one-third, and by an amount
similar to the reduction in time taken by the faster train
to pass over it in the case of a slower train following a
faster one. It would not help much in the case of a faster
train following a considerably slower ome, as will be
apparent from an examination of trains Nos, 2 and 3. A
decision on the question will naturally depend, therefore,
upon the requirements of the line, and the actual advan-
tage to be derived from it can be worked out in any given
case with the use of a diagram. If, however, it is not
desirable to shorten it, it is evident there is a strong case

c
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for- revising the. arrangement of sections throughout the
line with a view to- reducing their number, Given head-
way distances of length equal: to the one under
consideration six would serve for.the whole line; in lieu of
the nine at present in use.

Turning now to the line “NM,” it will at once be noticed
that, except on one occasion, all trains leaving “M” have

_ reached ‘N’ before the following train is required to leave,
and that the same has applied, without exception, in the
reverse direction. It is apparent from this that the inter-
mediate sections are quite unnecessary, and that the up and
down lines respectively could each be worked—with a few
minutes” adjustment to one train. only~-under the regula-

* tions. for working a line by one engine in steam,
intermediate signalling thus béing dispensed with.
Alternatively, with a very slight adjustment to two or three
trains, the line could be worked successfully as a single one

with, say, one passing place about midway between “N*’

_and “M.”

Having dealt in some detail with the abnormal headway’
distances at each end of the scale, as the more outstanding
cases for alteration, we must content ourselves by simply
drawing attention to the general scope for adjusting the
variations between the other headway distances by
adjusting the location of the signals, as opportunity,
probably in the shape of the need for renewals, offers.

When, and not until all these comparatively cheap
methods have failed to cater for the required number of
trains, resort must be made to the more expensive remedy
of constructing an additional line for the whole or part of
the route. The value of a partial doubling, and the points
between which this can be done to the greatest advantage,
must depend upon the circumstances of the particular case,
though, in mafiy cases, it will be exceedingly difficult, if not
impossible, to forecast for many years ahead the general
order in which trains of different speeds will require to run.
It will be apparent ftom what has been said that a
throughout doubling of the line will far more than double
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the route capacity if trains of similar speeds can be
allocated to the respective tracks. The value of this
diagrammatic method for indicating the need for expendi-
ture on such additional accommodation, and demonstrating
that the limit of the possibilities in the way of conducting
the traffic over the line without it has been reached, will
readily be apppreciated.

In concluding this section, attentlon must be directed to
the fact that the consideration of the working in relation
to one line only does not emphasize sufficiently the im-
portance of this aspect of the subject. British lines are
not as a rule self-contained lines, but a series of branches
over which trains must pass in succession. For a thorough
examination of the position, therefore, it is necessary also,
to consider the working of the different branches at the
points where they converge in order to bring out the
possibilities of removing the difficulties at the ]unctlons.
where, indeed, they are most liable to occur.



CHAPTER III
TERMINALS-.PASSENGER STATIONS

UESTIONS relating to the provision of accommoda-

tion at, and the ‘working of, the different forms of
-~ fermini, are very closely related to the question of line
capacity.

Considered in relation to a simple case of a line between "
two points, the maximum capacity of the whole of the line
‘would as a tule be fixed by the capacity of the termini,
since the minimum necessary time at a terminal is, as a
rule, considerably greater than the time taken to pass
through the minimum headway distance. This state of
affairs already exists on the London Underground Rail-
ways, the limit to the line capacity being settled by the time
the trains spend at stations. Under such circumstances it
would be desirable to arrange the signalling equipment in
such-a way that it would bear a definite relation to the
capacity of the termini, since any expenditure on more
intensive signalling equipment would be wasteful. On
normal British. lines, however, the line occupation is
affected, not only by the output of the termini of that
particular line, but by those of the termini of 2 large
- number of ‘other lines leading to or from it. - Even on

normal lines, however, the point is an important one as
emphasizing the need for careful consideration being given
to terminal problems. Terminal accommodation, more-
. over, is liable to be rendered ineffective by circumstances
that cannot apply on running lines, namely, the use for
storage purposes of accommodation provided as transit
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accommodation,  Railway vehicles must necessarily
remain stationary at terminals for a certain amount of time.
Most terminal difficulties are caused by their being allowed
to remain longer than is really necessary, and the wasteful
results of this are very far-reaching. ’

Let us deal first with one or two questions affecting
passenger stations. The demand for increased passenger
station accommeodation is by no means an uncommon one,
though the number of trains which arrive and depart from
our larger stations expressed in terms of arrivals or
departures per platform hour during the period between, .
say, 7 a.m. and [0 p.m. is frequently much lower than one
would expect in the absence of such figures. For example,
the average for three large stations taken at random works
out at under two trains per platform hour, whilst the peak
hour for the stations concerned gives a figure of less than
three trains per platform hour. There is such a wide:
difference in the demands made upon the station accommo- -
dation as between one typé of train and another that such
figures must only be regarded as a very general indication.
For example, one train may arrive and depart in three
minutes, whilst another may have to exchange portions
with one or more trains, and have other additional duties,
which cannot be performed in less than, say, fifteen
minutes, and is therefore, for some purposes, equivalent to
five trains in the former class. Moreover, it must be
remembered that the passenger service is much less capable
of adjustment to suit the available accommodation than the
freight service, the peak demands having to be met as
these occur, and affording little or no opportunity for the
flow of traffic to be spread more evenly over the working
bours. At the same time the expemses of providing
passenger station accommodation, considered in relation to
the figures quoted, is sufficient to indicate the importance
of this aspect of railway operation. Then again, as the size
of the station increases the general inconvenience to the
passenger and the cost of working and staffing the station,
tend to increase.
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Keeping these features in mind, let us dssume that an
inquiry is necessary to establish the strength of the case for
extended or improved accommodation at Station “K”
(Diagram 5), a reasonably lorge passenger station. Such
an inquiry will include the questions of whether the avail-
able accommodation is being used to the best advantage,
and the best form' for the additional accommodation to
take,.and incidentally may draw attention to certain weak-
nesses in the engine or rolling stock working as it affects
that station. An inquiry on similar lines, therefore, might

-well be made at a station at which it is not suggested the
use of the availableaccommodation has reached its
maximuni, as a means of indicating the potential reserve
capacity ‘when considering the introduction of additional
services, or for the purpose of deciding what improvements,
it .any, can'be made in the working. In choosing the
“through’ in preference to the “‘terminal” type of station
for our inquiry, we have been influenced by the facts that
the latter type has already been dealt with on a number of
occasions in relation to actual cases, and that, although
the problems the different types raise are similar in
“principle, the former introduces features which do not arise
at the latter. - :

The accommodation at Station “K,” as shown, in
Diagram 8, consists of two main through platforms between
which a line used indiscriminately for standage or shunting
purposes is available; two bay platforms, and an 'engine
shed and a limited amount of accommodation for the
standage of empty carriages or other vehicles.

The varying demands made upon passenger station
accommodation to meet the business and personal habits
of the travelling public make it quite impossible to rely
upon any such figures as it might be possible to compile of
average requirements in different directions over the day
as a whole, or over the time the station is open. More-
over, the different sorts of operations by which the different
lines are occupied, are such that there would appear to be
no better method of presenting the necessary data for con--
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sideration than. in-some form of diagram.”= The form- of

diagram chosen must ‘be such that it allows of easy

representation, not only of the actual occupation by a train
or portion of a train, but-of the time the line directly con--
cerned in, and the other lines affected by, any movement
are rendered unavailable by if, and at the same time énable
-as many.of the features which are liable to affect the
occupation of station accommodation to-be brought out, so
~'that it may be seen how far these may be adjusted to
advantage. . A simpler form of diagram than the one
illustrated (Diagram 6) would meet. the former case, but
the advantage to be derived from the inclusion -of the
additional information “is- well worth the extra effort
necessary - to - compile, and mterpret the form of
diagram shown.
~If the case under conisideration be such that a representa-
. tion of the working for an average or maximum day will
meet- requirements, the diagram can ‘conveniently be -
be prepared in sections, as indicated. If particulars for a
series of days. are necessary, it will, as a rule, be
more convenient to make the diagram of the necessary
length to represent the working for a whole day on one line,

" and that for the ‘succeeding days in-turn below. In this
- way the working during the same hours of the different .
days chosen may readily be compared.

Diagram 6 is a .portion of a diagram prepared to
represent the working at station “K” for a typical day, the
portion chosen covering the first six hours during which
" station “K” is open for passenger train purposes. If the
construction of the diagram is. compared with the plan of
the station' given in Diagram 5, its general arrangements
will be self-explanatory. It' should, - however, be
mentioned that the principle on which the diagram is
constructed is that an indication shall be given of the time
during which any of the lines are occupied, regardless of
whether occupation is due to a train or portion of a train’
actually standing on the line concerned, or to its being so
affected by some movement that it cannot be used for other
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purposes, and that the successive movements of the same
train set or engine whilst in the station are indicated by the
dotted lines connecting them. The workings have been
numbered consecutively, and in order that the diagram
may be followed without difficulty, a brief description of
the movements of the first twelve trains is now given.
Having followed these through on the diagram the reader
should have no difficulty in readily reading the remainder
of the diagram: — ' :

Train 1: Arrives at platform 1 via platform 2, and departs in
Up direction.

Train 2: Arrives at platform 2 and departs in Up direction.

Train 3: Carriages left on middle line overnight joined by engine
from shed; drawn to Down main and set back to platform
3, then departs in Down direction.

Train 4: Armives at platform 2, engine runs round by middle
line and draws train to Down main. Sets back to plat-
form 3 and departs in Down direction.

Train §: Arrives at platform 2, and after unloading is propelled
to sidings and shed. .

Train 6: Arrives at platfonn 3, is moved to middle line to allow
Down freight train to pass and wait arrival of No. 7 via
platform 2 to platform 1 before moving to sidings and
shed.

Train 7: Arrives at platform 1, via Up main, and departs in
Up direction.

Train 8: Arrives at platform 3, is put through middle line to
platform 1, the engine running round the set outside the
station, and departs in Up direction.

Train 9: Arrives at platform 2, engine runs round by middle
line and transfers train to platform 3, then departs in
Down direction.

Train 10: Arrives at platform 2 and departs in Up direction.

Train 11: Arrives at platform 4, is propelled out and drawn via
middle line to sidings and shed. Returns to platform 3 and
departs in Down direction.

Train 12: Arrives at platform 3 and departs in Down direction.

Diagram No. 6 illustrates the working at a station of
moderate size. At larger stations, where the interchange
between trains and other circumstances tend to complicate
the working, advantage may be taken of the use of different
colours to prevent the complications of the working
increasing the difficulty of interpreting the data shown.
Where, for example, the engine and set working differ a
good deal, the use of a colour in lieu of connecting lines
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for the one which makes the greatest departure from the
train working, will avoid the complication caused by too
great a number of connecting lines. . Similarly, where
special shunting engines are employed, the movements of
these engines can be. distinguished in this way.  Further
refinements in.the way of distinguishing, by the use of
-colomrs, carriage sets of different types, or light vehicles,
such as Sentinel-Cammell coaches, etc., may be introduced
as the needs of the particular case make this desirable.
We must now proceed to consider the data presented in
Diagram No. 6, first in some-detail, so as to satisfy onr-
selves that the arrangements which affect the occupation of
the different lines are the best that can be made, and then,
with -our original data adjusted in the light of any
“improvements we may decide are possible, the extent to
which it demonstrates the need for increased accommoda-
tion, and the best way to gwe it.

Considering the trains in detail, there is little that calls
for comment uptil train No. 8 is reached. Train No. 6
might, perbaps, with advantage. have been run into’
platform No. 4 instead of platform No. 3, and stood there,
in lien of the middle line, while waiting its opportunity of
crossing to the standage sidings. In this way the main
line would have been free for the passage of the freight’
trains some minutes earlier, though a corresponding inter-
ruption to the main line would have taken place later.
“The outward working of trains No. & and No. 9, however,
subject to the carriage sets being of similar composition, -
and the engine requirements being so nearly equal as to
render them interchangeable, might have been reversed
with considerable advantage. Train No. 8 could then
have heen run into platform No, 4, where it could have
remained until required to-back out and proceed to plat-
form No. 3 and depart in the down direction, whilst train
No. 9 could have arrived at and departed in the up
direction from platform No. 1. In this ‘way the down
main line and platform ‘would have been freed for
approximately twenty minutes, and the up main line for
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fifteen minutes, while the chances of the late arrival of
either of the trains reacting adversely on the other would
be considerably reduced. Unless train No, 11 were
required in the sidings for cleaning or locomotive
purposes, a double crossing movement could have been
avoided by halding it in No. 4 platform until just before
required to depart from No. 3. It is true that this would
have necessitated dealing with the arrival of train No. 15
at No. 3 platform instead of No.-4. This, in turn, would
have made the margin between Nos. 14 and IS trains very
small, but, if necessary, the former’s demand upon the
accommodation at No. 3 platform could be reduced by
drawing to the up main line and backing to No. 2
platform, the engine then running round via the middle
line. ,
It is a little difficult to understand why the engine of
train No. 15 should, when proceeding to the shed, leave
its carriages on the main line, instead of taking them to
the sidings. It may be that originally the complete train
was temporarily stored in the sidings, and that on some
special reason arising for the engine to proceed to the shed
the advantage of the complete train going was overlooked.
It is true that in this case no special difficulty is caused,
but the potential capacity of the station is reduced with-
out advantage being obtained in any other direction. In
the case of train No. 20, which is in many respects similar,
a definite disadvantage occurs in that the occupation of
the middle line by the carriage set makes it necessary for
No. 23 to use the up main line for running round purposes.
The outward working of trains Nos. 26 and 27 could, if
engine and set working considerations permitted, be
reversed with advantage. The crossing movements would
then be avoided, and each train would be ready to depart
approximately ten minutes earlier, to the advantage of the
passengers, as well as to the relief of the accommodation.
Other questions arise from the diagram. For example,
could the engine and set forming No. 15 be utilised to work
the outward journey of No. 11, and the engine of the
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latter thus be released for a further forty minutes for use

-in some other direction? - Such questions as this are, how-
ever, outside the scope of our immediate consideration,
and the necessary data to answer them is not given.

Let us now assume that such adjustments as have been
found desirable have been made, and pass to the major
question raised by our inquiry, ie., the case, if any, for
extended accommodation. It is clear from an examina-
tion of the diagram that during the peak period there is
little scope for the introduction of more trains at either of
the main’ platforms, although the maximum pumber of
trains using either the up or down platform line during
any hour is five. The bay platforms, on the other hand,
have..many -long periods without occupation. Except,
however, at stations where there is a fair proportion of
turnabout trains, and facilities are provided for running
round without occupying the main running lines, bay
platforms ‘are of very limited value except in so-far as
they enable connecting trains to. be dealt - with
simultaneously, or afford a convenient place to stand

" trains which must wait a considerable time at the station,
clear of the running lines.

The diagram brings out the overwhelmmg case in
favour of the position of No. | platform in relation to its
complementary main line platform, when compared with
the position of No. 4, although the drawback of having
to pass over the main line to get to No. { platform line is
still a considerable one. A train which arrives at No, 4
is not only held there until such time as it can use the
main line for a rather longer time than would have been
necessary o deal with it at No. 3 platform, but the engine
is rendered ineffective until the movement with the com-
plete train can be made.

Under the conditions as they prevail at Station “K,”
the diagram makes it clear that the capacity of the station
is in effect fixed by the through lines, and it would there-
fore appear to be in this direction that we must look for a
solution of the problem. The final answer to it must
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depend upon the extent to which it is desirable to increase
the service and how far other considerations make it
possible to adjust the present one when doing so. It is
probable, however, that consideration of the data provided
in Diagram No. 6 will already have suggested to the reader
a comparatively cheap method of giving a substantial
increase in capacity, The method referred to is the
equipment of the middle line, at present used for shunting
movements or storage purposes only, as_an either way
running line. This will enable the freight trains to run
through the station while passenger trains are standing at
the main line platforms, and enable a train to arrive at plat-
form No. | while platiorm No. 2 is in use for another train,
and still leave the middle line available for its present uses
when desirable. By thus increasing the through running
facilities, we should virtually be increasing the platform
accommodation, because we had provided a means where-
by the platform lines could be relieved. N

As has been said, this simple and comparatively
inexpensive improvement suggested itself after a study of
the diagram. We have already drawn attention to how,
in a similar way, the diagram attracts attention to the
comparative uselessness of a bay platform in the posi-
tion of platform No. 4. The study of a-few typical
diagrams, for different types of stations and traffics,
will, in a similar way, indicate the comparative value
of the different forms of accommodation under
different traffic conditions, while the actual value to
meet any particular set of circumstances can be demon-
strated before expensive alterations are undertaken.
For example, a similar diagram for a station where
there was a good deal of exchange between trains
travelling in opposite directions, which was equipped with
two main through platforms and a number of running or
shunting lines between them, would demonstrate that con-
siderable advantage would arise from a rearrangement,
whereby the main platforms were converted into an island,
with the other through or shunting lines adjacent to the
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platform lines in each direction. The degree of gain in each
“case would, of course, entirely depend upon the circum-
stances at the particular station under consideration, but a
study of typical stations would at least indicate the most
-promising line for inquiry, after which a diagram compiled
in relation to the requirements of the particular case would
demonstrate the advantages that would follow the course
of ‘action selected.

Nor have we yet exhaueted the nses, of the diagram.
Read in conjunction with the train running diagrams
referred to in Chap, II, it is.2 convenient form in which to
consider the data necessary when proposing to alter or make
;additions to existing train services.



CHAPTER 1V
TERMINALS—PASSENGER STATION S'fAFF

H AVING in the previous chapter discussed the question

of passenger station accommodation, and incidentally

indicated a method of dealing with certain other aspects of

passenger station working, it may be advantageous to follow

these by a consideration of the sort of questions which
arise in connection with the staffing of the station.

The habit pf thought which approaches staff problems
from the sole point of view of the possibility of reducing the
number, or quality, of the staff employed, is by no means
uncommon. As a preliminary, therefore, it is desirable to
emphasise that the correct approach to staff problems, con-
tains at least three principal considerations, and certain
subsidiary ones. In the first place, it is necessary to con-
sider whether a sufficient number of staff of the proper
grades is employed, and in the second whether the duties
of this number are so arranged throughout the day that the
maximum effective service possible is obtained from them.
The wastage in other directions which follows under-staffing
may soon more than counter-balance the paybill saving
obtained. On the other hand, the third consideration,
namely, the removal of really surplus staff, is important,
not only because it is wasteful directly, but because of its
bad effect upon the morale of all the staff concerned, lead-
ing to a general lowering of the standard of the quality of
service, which is bad for both employer and employee.

The principal reason for selecting the passenger station
for the purpose of illustrating a staffing problem is that the

39
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difficulties in this respect are probably greater there than at
any other form of terminal. . Passenger services must
necessarily be arranged to suit the convenience of the pur-
pose for which the passengers wish to travel, with the result
that it is difficult to avoid a fairly substantial degree of
ineffective time. A statement showing in paraliel columns
the number of trains dealt with, and the number of staff on
duty from hour to hour, will give an approximate idea of
the staff available in relation to the work to be performed,
but 2 presentation of these data‘in diagram form is more
likely to indicate the directions in which adjustments are
" desirable and possible. - Diagram 7 represents the staff at
station “K.” The vertical lines represent time intervals,
and indications ate given immediately below the figures
representing the hours, of the arrival and departure times
of the trains at the up and down sides of the station respec-
tively. Following these are lines representing the actual
periods the different members of the station staff employed
on the station platforms and platform lines are on duty. It
will be seen that the-diagram is so constructed as to show,
on the one hand, the trains to be dealt with, as conveying
" a general indication of the degree of work available for the
station staff; and on the other, by means of the continuous
horizontal lines, broken only where a man is booked off for
a meal ‘interval, the times during: which the individual
members of the staff of different grades are on duty with a
summary at the foot of the diagram indicating the trains
‘0 be dealt with per hour, and the total number of staff
on duty during each hour. Since this is a faiily large
station such members of the staff as the signalmen, whose
numbers are dependent upon the importance of the signal
boxes and the time they are open, and the clerical staff,
who form a separate section, are omitted. In a diagram
for a smaller station, where the members of the clerical or
signalling staff might be called upoa to assist in platform
duties, they would also be included on the diagram.
It will, of course, be appreciated that the number of trains
dealt with by no means represents the total work to be done
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by the platform staff at the station, but it does substantially
represent the work which must be done at a particular time,
the majority of the remaining duties being such that they
can be fitted in at convenient intervals between the trains.
It will also be appreciated that the amount of work varies
with different types of trains. This can, if necessary, be
catered for by classifying the trains and giving them a unit
value in which the work to be done is expressed, either'in
liew of, or in addition to, the number of trains per hour.
This, however, is a refinement which the writer has found
in practice to be unnecessary, since in any case the con-
clusions arrived at by the study of such a diagram must be
checked by a more detailed examination of ‘the actual
requirements of the particular station.

It will be noticed that the peak periods of work are
between 8 a.m. and 9 a.m. and 5 p.m. and 6 p.m. respec-
tively, which, as will be seen later, makes it difficult to
staff this station without a.fair margin of ineffective time,
having regard to the agreement in respect to the eight-hour
day which limits the interval for meals to one hour at
stations of this character, As will be seen from the sum-
mary, the number of trains per honr varies between one and
nine, and the number of staff on duty per hour varies
between seven and sixteen, but the arrangement of the
shifts is such that the higher numbers of staff on duty by
no means coincide with the higher numbers of trains to be
dealt with. To a large extent this is inevitable owing to the
variation in the number of trains per hour. One object of
our inquiry, however, is to consider whether adjustments
in this respect can be made with advantage.

The general impression derived from a comparison of the
hourly totals is that the station is somewhat extravagantly
staffed during the lighter hours. This is by no means un-
usual, and the difficulties of avoiding it account for the
somewhat superficial criticisms made in this respect by the
travelling public from time to time when they notice a
number of members of the station staff attending com-
paratively unimportant trains. In this particular case,

D
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however, ‘it will be noticed that a total staff of eleven is
apparently capable of dealing with the nine frains during
the peak hour, whilst during the holurs between 1 p.m. and
4 p.m., when the number of trains never reaches higher
than ﬁve, the number of staff is never below twelve. More-
over, in relation to the standard set during the peak hour,
the numbers on duty at the beglnmng and end of the day,
when it will be noticed there is never more than one train
in the station at once, seems somewhat high.. To reduce the
number on duty at the beginning and end of the day by
starting certain of them later, or earlier respectively, would
simply result in the figures being increased during the
middle of the day owing to the increased amount of over-
lapping, and it wonld therefore appear that unless, after
this change had been made, some reduction in the total
number of staff were possible by cutting out some of the
turns in the middle of the day, the general distribution over
the day would be worse than before. It is not possible,
without 'a large amount of detall, which. cannot con-
~veniently be given here, to give a definite opinion as fo how
far this might be possible in a particular case, but the
discussion of the position in regard to the different grades
which follows may give a general idea of the sort of con-
sideration which would lead up to such a conclusion.

The stationmaster at a falrly big station has not usually
much opportunity of sharing in the actual station work,
being fully occupied with the general organisation of the
work, and the oversight of the remaining staff. As a rule,
therefore, it will not be desirable to allocate definite plat-
form duties to him, except for comparatively short periods,
say, tu cater for a peak period, when the alternative would
be to employ an additional man for a whole shift. As the
size of the station gets smaller, it is frequently desirable to
place a fair proportion of the definite platform duties upon
him in lieu of the employment of other supervisory staff.
Station “K* is of sufficient importance to warrant the
employment of station foremen to take genera] charge of
the working, and since, as will be seen, it is considered
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desirable to employ two foremen during the busier portions
of the day, whilst two is the maximum number that is ever
required to be on duty at once, the four men employed
have been given straightforward shifts from 6 am. to
2 p.m., and 2 p.m. to 10 p.m. respectively. It can hardly
be expected, however, that two men should be required
during the lighter periods, especially those at the beginning
and towards the end of the day, and even when any
exceptional duties, such as the compilation of coaching
stock and other similar returns, have been' given due
weight, there would still seem to be a somewhat undue pro-
portion of ineffective time. An adjustment of the station-
master’s shift to enable him to commence one hour earlier
and so cover the morning peak period, might enable one
foreman’s position to be cancelled, the shift of the third man
being arranged in such a way as would enable him to cover
the heavier middle day period and be on duty in the
evening up to the time that two foremen are real]y
necessary..

If a little further extension were necessary, this could be
done by inserting meal intervals in the three different shifts
at times when traffic was light, and thus strengthen the staff
at the heavier periods. An alternative might be for the
station foreman to perform other duties, e.g., ticket collect-
ing, and thus enable rearrangements to be made in other
grades, but in general it is better to confine the supervisory
staff to their proper duties so far as this can be done
withont waste,

The work of the shunters bears little more than a very
general relation to the number of trains dealt with, depend-
ing more upon the extent to which marshalling or
remarshalling of passenger vehicles takes place. The data
contained in such a diagram as Diagram 6 are a much more
valuable indication of the probable demands upon the
shunting staff. In passing, it may be mentioned that that
type of diagram is also a valuable supplement to the one
under immediate consideration, in that it gives some indica-
tion of the relative importance of the different train units.
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- The position in regard to the ticket collectors is much the

- same as that of the station foremen. If indeed two are
sufficient to cater for the peak periods of nine and seven
trains per hour respectively—which, having regard to
normal experience, s improbable—then there would
appear to be a considerable amount of ineffective time
throughott the rest of the day. It is unlikely that mich
assistance with the ticket collecting can be given from other
grades at the peak periods, because that is the time the
greatest demand is' made upon them, even though it is
not the time of maximum availability. ‘A later start or
earlier finish of one of the two men on the early and late
shift respectively would not improve matters in this
respect,” though it would strengthen the staff available
during the noontide period, which is the next heaviest to
the morning and evening periods. If, however, the four
station foremen are retained, it may be that assistance
could be given during the morning peak period by a station
foreman, whose supervisory duties in tum could be
covered by the stationmaster, whose shift would be adjusted
to commence and finish one hour earlier, and during the
evening peak period by a member of the platiorm staff.
In this connection it should be remembered that the traffic
during the morning and evening peak periods consists
largely of regular daily travellers who, as a rule, are not
accompanied by laggage.

It is not easy to draw the line of demarkation between
parcels porters and platform porters, since the latter are
expected to assist as necessary with both passengers'
luggage and parcels. In so far as the circumstances at the
particular station allow of a sufficient degree of specialisa-
tion, parcels porters are used to concentrate upon the
prompt conveyance of parcels between the office and the
trains, and the handling -of the parcels between the
delivery vans and the parcels office. Here, again, the staff
at a particular station is not greatly affected by the num-
ber of trains, but rather by the importance of the parcels
traffic in the area served by the statior and the extent to
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which it is concentrated on particular trains. On the
diagram we are considering, the positions are rather of
interest in so far as there may be opportunities of mutual
assistance being rendered between the platform and the
parcels porters. The greater number of platform porters
that is usvally necessary when compared with other
grades often provides the greatest scope for improvement.
The same sorts of considerations apply as have previously
been mentioned in connection with other grades, and on
the data before us the only obvious improvement that-
could be made would be that the hours of the seventh
and eighth men could with advantage be adjusted to start
two hours later, so that they might be extended to
8.30 p.m., and thus give a more even distribution over the
day. Apart from its use for the purpose of periodical
revisions of staff requirements, a diagram of this sort is
frequently found useful as a form of recording the staff
arrangements in operation at a station. The information
is available in a form that can readily be grasped, and the
extent to which the staff available can meet, or be
adjusted to meet, temporary additional demands; can be
seen at a glance, as also can the most effective way of
increasing the staff should this be desirable.



CHAPTER V
TERMINALS—GOODS SHEDS

THE case of the goods shed which is apparently inade-
quate. to meet the requirements of a developed or
developing traffic is a very common one. In general, the
expense of extendmg the area occupled is prohibitive. The
problems involved in getting the maximum use out of an
existing site may, therefore, be considered of special
importance. It is not easy to comsider them without
reference to an individual case. While recognising, there-
fore, that/traffic conditions at different places vary so -
widely that a discussion based on an individual case is
liable to be unbalanced when considered in relation to other
places, or, alternatively, to receive less consideration than
it deserves, on the grounds that it was based on special
considerations which do not apply generally, we have
thought it well to try and illustrate the application of the
principles connected with goods station working by a dis-
cussion of the working of a station designed to represent
the sort of conditions which apply at many British goods
sheds, and at which, with the methods of working now in
existence, the traffic offering or about to be offered, is said
to exceed the working capacity of the shed. In practice,
this stage is rarely reached.

The ‘most obvious way of catenng for an mcreased
traffic, i.e., by increasing the size of the shed, is not only
undesirable, because of the capital cost involved, but
frequently results in an increase i working costs because
of the increased area extending the length of camy.
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Generally speaking, therefore, there is a good deal to be
said for making the best of the existing design, though this
should not deter expenditure on structural alterations
where a substantial financial retirn may be secured, In
considering this ‘problem, it is important to remember
that the efficiency of the working depends upon (a) the
number of times each package is handled, () the distance

“it has to be carried, and (c) the extent to which the work
is up to. date. ‘

The task of organising the work at a goods shed may be
divided into two fairly clearly defined parts. First, there
is the arrangement of a number of what are, in effect, quite
separate functions, and then the co-ordination of these
functions in such a way that the staff and accommodation
are both used to the best advantage. The best approach to
the problem would, therefore, appear to be by way of ex-
amining the possibilities in connection with each of the
separate functions in turn, with a view to discovering
whether any of them can be amended or substituted with
advantage.

The goods shed Mustrated in Dxagram 8 would not be
described as of the most up-to-date type. It approximates
much more nearly to the type of goods shed usually found
in practice, which, more often than not, consists of the
original lay-out planned before the requirements of the
traffic necessitated such a large shed, and one or more"
extensions. Serving as it does the fairly important town
situate at “’K,’” on Diagram 1, the average daily nimber of
inward shed wagons consists of about ninety wagons of
smalls, and twenty-five wagons of full load traffic which,
on account of its nature, regnires to be dealt with under
cover, while the ontward shed traffic amounts approxi-
mately to 120 wagons a day, chiefly of smalls traffic. The
shed is open for sixteen hours, the staff working alternate
early (6 a.m. to 2 p.m.) and late (2 p.m. to 10 p.m.} shifts.
The lines adjacent to the benches will each stand 25 wagons
of average size, while 50 lorries can stand in the roadway
end on the branches.
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The present method of working is as follows: —Bench
“A” is definitely allocated to received traffic, and bench
C" to forwarded traffic, while the middle bench, “B,” is
used for both traffics. '

Dealing first with the received traffic: wagons containing
less than wagon load consignments are placed on line “H,”
the contents being unloaded over bench ““A” to lorries .
standing on roadway “E” end on to Bench “A.” The
town of K" is divided into twenty-five sections for lorry
delivery purposes. Bench ““A” having accommodation
for twice this number of lorries, it has been found to be
advantageous to repeat the series of lorry sections. This,
in effect, divides bench “A” into two benches, and thus
reduces the average wheeling distance from wagon to lorry
by half, and facilitates the work by dividing 1t more
evenly over the bench.

Line “J’" and bench “B’" are used for certain wagons of
perishable traffic and large lots of traffic passing regularly,
which must be delivered out of turn, both of which require
special cartage arrangements. The remaining inward full
load traffic is dealt with on line “M"’ and unloaded direct
from wagon to lorry. Eight gangs, each consisting of a
checker, a loader, and three porters are employed on bench
“A,"” and three similar gangs on bench “B,"” from 6 a.m.
to about noon, during which time approximately fifty
wagons of smalls, which have arrived during the night and
up to that hour, can be unloaded from wagons on line
“H” to the lorries standing in roadway “E,” and 25
wagons of special or perishable traffic over bench “B” to
lorries provided as required in roadway “F,” the lorries
being taken out for delivery, or to the lorry park pend-
ing their turn for town delivery, as loaded, and replaced by
other empty ones. It should be mentioned here that care-
ful tests have established that eight gangs, i.e., four gangs
to each bench division, is the maximum number that can
be employed on bench “A,” any increase in that number
leading to such congestion at and on the way to the lorries
serving the busier town delivery sections that no real
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advantage is gained. It will be noticed that the average
rate- of unloading over bench “A” is approximately one
wagon per gang hour, whilst the rate over:bench “B,”
where the delivery is much more concentrated, is approxi-
mately 1.4 wagons per gang hour. The outward full
load traffic dealt with on line “M” is tallied or
checked from wagon to lotry according to the requirements
of the - particular traffic, sufficient carting facilities and
staff being provided to .enable mommg dehvery to be
given. . .

* Passing now to forwatded traffic: Some timé before
8 a.m., when this traffic begins to arrive at the station, lines
YL and;”K”" have been set up with empty wagons for
outward traffic, use being made as far as possible of those
already unloaded on “H,” and the necessary staff are
employed- in receiving on bench “C,’” and loading into
them, such of the outward traffic as arrives at the goods
station in the morning for such wagons 1t should be ex-
plained that the forwarded traffic is sufficiently regular for
a high proportion of the destinations to be constant, and the
positions of these regular daily wagons on lines “L” and
“K’* and later on lines “H,” “J” and “M" have been
allocated accordingly. When the unloading of the received
full-load traffic. is completed, empty wagons for ontward
loading are set on'line “‘M,” the wagons in this case being
loaded direct from lorry to wagon. During the morning,
when outtard traffic is light, only two gangs are employed
o bench ““C,”” these consisting of checker, loader and three
porters, traffic for wagons which will eventually be set on
the lines adjacent to bench ““B”" being received on to that
bench by checkers for later loading, and grouped on the
bench in such a way as will, while facilitating the later
loading ‘operations, interfere as little as possible with the
unloading from the inward wagons. . At some time between
noon and 2 p.m., depending upon the arrivals for a par-
ticular day, the whole of the shed, with the exception of
bench “A”'and roadway “‘E” is devoted to forwarded
traffic purposes, the lines “J"" and “H” being supplied
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with empty wagons for this purpose. The method of work-
ing is now as follows: —

Benches “B” and “‘C" are each divided into four
sections of approximately twelve wagons each, and a gang.
allocated to each section. The lorries conveying the traffic
stop opposite the appropriate sections in turn and deliver
the goods to the men working at that section, who, as far
as possible, wheel them direct to the wagons, access to those
on lines “H’* and “L” being obtained through the centres
of the wagons standing on lines K" and “‘J”" respectively,
and over temporary gangways connecting these. On line
“M" a checker is allocated to each eight wagons, who,
having assisted the carter to deliver the goods to the
appropriate wagon and made the necessary entries on the
consignment notes, generally adjusts the loads as
opportunity occurs.

In planning the outward wagon allocation, the space on
the half of line *"H’’ nearest to the exit to the shed by rail
is allocated to wagons which must leave early in the
evening to make their connections. When these are
cleared, they are replaced by the balance of the inward
wagons of received smalls, and a few gangs employed in
unloading such wagons. In effect, therefore, half of line
*H’" and one division of bench A" is again brought into
use for received traffic. In this way, most of the wagons
of received traffic still on hand waiting unloading may be
cleared up with the completion of the forwarding of the
outward traffic.

It will be remembered that the object of our. inquiry was
to consider the possibility of revising the methods of work-
ing in such a way as would enable an increase in traffic
to be dealt with satisfactorily. With this end in view it is
necessary to examine the different sections of the working
in some detail. It does not follow that changes which en-
able a larger quantity of traffic to be dealt with in a given
time will necessarily be desirable from the point of view of
efficient working. There are cases in which increased
capacity may be gained by deliberately increasing the cost
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of working or adversely affecting the service given to the
traffic. . As a general rule, however, an increase in volume
of traffic dealt with in the same accommodation should lead
to greater efficiency. Clearly a combination of the three
advantages is desirable if possible, and we may, therefore,
“keep all three in mind whilst making our inquiry.

Dealing first with the received traffic, it will obviously be
necessary to find some way of unloading wagons for a
longer period or at a quicker rate. . We have already been
told that any increase in the number of gangs employed
on bench “A” will lead to inefficiency because of the con-
gestion of barrowmen that will arise, either on the bench
or at the lorries. An obvious way of increasing the rate-of
unloading would be to bring line ‘K’ and bench “C” into
use for this purpose. This would, however, have the serious
disadvantage of increasing the necessity for benching out-
ward traffic which arrived before the transfer from inward
to outward traffic took place, and would also tend to
wasteful use of the cartage facilities, especially over the
lighter sections., Another alternative would be to extend
the hours of working on received traffic by devoting line
“H" solely to this and thus continuing to unload received
traffic for the full sixteen hours. To do so would, however,
adversely affect the working of the 25 wagon loads of for-
warded traffic at present dealt with on line “H*’ during the
afternoon and evening, and unless equivalent accommoda-
tion were provided elsewhere, necessitate the dumping of
their contents with the consequent second handling and
later departure.” It would, moreover, necessitate a con-
siderable increase in the lorry supply owing to a larger
proportion being loaded during the period when delivery
was not possible. The adverse effect of such an arrange-
ment on forwarded- traffic could be avoided by working a
night shift, though this in turn would increase the super-
vision charges and necessitate the provision of extra engine
power for shunting purposes.

- It is, therefore, desirable .that we should review this
aspect of the working in some detail to see whether any



53 -

less objectionable alternative can be found. It is clear that,
if it were not for the risk of congestion already referred to,
an increase in the number of wagons unloaded at the same
time over bench A’ would give the result we are looking
for, As has already been mentioned, the present limit is
fixed by the fear of congestion due to the crossing of the
paths of the barrowmen, and while waiting their turn to
dispose of their loads on the lorries, which will paturally
occur most at those serving the busier portions of the city.
To the extent that we can remove or reduce these diffi-
culties, more gangs can be employed, and, therefore, more
wagons unloaded simultaneously. Space does not permit
us to go into details of the operation, but, as a first step,
an examination of the town delivery sections, and the
average amount of traffic for them, can-usefully be made.
The result of the examination in this case is given as
follows: —

Average per day.

Town delivery No. of Weight of traffic. Proj
aection, Lorries, T. C Q. rearrangement

A 7 12 14 2 - A
B 7 i1 17 8 B
C [] 1n 5 1 C
D ? 1 0 38 D
E [ 10 18 0 E
F 3 10 12 1 F
G 1 10 8 3 G
H ] 0 7 2 H
J 5 9 3 1 ]
K ) 6.0 0 K
L 3 65 18 8 L
M k) 6 18 1 M
N ) 6 14 1 N
0 ] 6 14 1 ]
P 3 4 17 2 P
Q 2 3 15 0 Q
R 2 $ 15 0 . R .
S 1 1 19 3 s
T 1 117 1

U 2 1 16 0

v 1 1 14 3 T
w 2 1 14 1

X 1 1 0 3

Y 1 19 1 U
1 1 18 2

From this it will be seen that eight of the sections are very
distinctly lighter than any of the others, and that the re-
spective densities of the remainder follow approximately
the order along the bench divisions.
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1t is apparent, therefore, that a rearrangement can be’
‘made with advantage in more than one direction. If the
. town delivery sections are reduced in number and re-
arranged so that the lighter section lorries may be put where
they can be used in common from two bench divisions,
" the bench can in effect be divided into three bench divisions
in lieu of the present two. Thus a reduction in number
to a total of 20 town delivery sections, as indicated in the
third column of the statement given, would enable the
sections to be repeated thrée times, if five sections are used
in common to two bench divisions, thus:—
R Bench Dms:on ;—Town delivery sections A to U.

» » » QtoUandAto P,
3 w' o LtoP,QtoU,and Ato K.

me. further small advantage can be gained by rearranging
e remaining lorry sections so that the heavier districts
are intermingled with the comparatively lighter ones, and
thus spread the barrowing movements more evenly over the
available space. If, with the old arrangement, a maximum
of ;eight gangs could be employed efficiently, i.., four
gangs to each bench division, the new arrangement should
ehable twelve to be employed.  Moreover, since the average
idistance of the wheel from the wagon to the lorry would be
reduced a little, the gangs should either be able to, work
rather more quickly, or, alternatively, the number of
barrowmen reduced. The capacity of bench “A” would,
therefore, have been increased by one-third, and ‘some
economy made in the cost of handling, while some of the
traffic would be available for delivery earlier than before.
Other incidental advantages would arise. For example,
+a higher proportion of wagons unloaded would be available
for loading elsewhere that day. If the anticipated increase
of traffic did not materialise, or did not do so sufficiently to
utilise the whole of the potential increase of unloading
capacity, it may be that the earlier delivery would enable
the forwarded traffic to be collected earlier, and thus en-
able the staff to be employed in the loading of that at an
eatlier hour than heretofore, and so provide them with
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useful employment for the balance of their shift. This, in
turn, should ensure an earlier finish on forwarded traffic,
thus giving a generally earlier dispatch, and in turn an
earlier transfer to the unloading of any received traffic
which may have arrived in the late afternoon or early
evening.

The further advantage of getting this increase in capacity
without bringing into use bench “‘C”” will be apparent after
an examination of the position in regard to the forwarded
wagons, which we must now proceed to do. It will be
remembered that the fifty wagons, standing in lines “L"”
and “K"’ and loaded over bench *‘C” necessitated the em-
ployment of twenty men, while the twenty-five wagons
loaded on “M" required four. (In this connection it is
appreciated that in both cases the number is lower than
would be employed on similar work at some goods sheds,
there being considerable variation according to the nature of
the traffic to be handled and other local circumstances. -
The same standard, however, has been applied to both
cases, and the proportion may be regarded as approxi-
mately correct.) In one case the lorry took the goods to the
door of the appropriate wagon and the carter assisted the
checker or talleyman to put them into it. In the other,
they were received at a bench side by a gang consisting of
a checker, a loader and three porters, who together did
what was necessary fo get them into position in the appro-
priate wagon. The difference in the cost of handing is
considerable.

The direct loading method has, moreover, other advan-
ages. A common cause of difficulty with forwarded traffic is
the tendency for it to arrive at the goods station
in rushes. The direct loading method is advantageous
from this point of view. For the traffic dealt with
over the benches there are, in effect, four unloading points
per bench, and one person to receive. from the carter per
twelve wagons, while with the direct method there are as
many unloading points as there are wagons, viz., 25, and
one person to receive the goods per six wagons. It is clear
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that in many cases the lorry will have to visit more unload-
ing points, and in thus travelling farther, will take rather
longer time. - At rush periods, however, the gain from the
reasons set out is more than sufficient to counteract this,
while at slack times the other advantages far more than
outweigh any loss in this direction.

There -will always, of course, remain a proporhon of
traffic which it is desirable to load over a bench, such, for
example, as that for road wagons, where the goods require
to be loaded in the reverse order from that in which they
will be unloaded. It is also convenient to bench traffic to
a destination for which it is not certain that sufficient will
arise to warrant a through wagon, until such times as a
decision may be come to. In a station of the size of the
one at “K"” the probability is that at least 75 per cent of
the wagons will be sufficiently regular to warrant daily
direct loading. - There would, therefore, appear to be scope
for the extension of the direct loading principle at this
shed, not only because of the greater efficiency, but also
from the point of view with which we first approached our
problem, because the direct loading has the still further
advantage that the final completion and “closing’” of the
wagons is done in less time and the staff are thus avail-
able for transfer to the task of unloading any wagons of
“received traffic which may have arrived, earlier than would
otherwise be the case. Line “M’" is already used for direct
Joading. Line “L" could be used in this way, in lie of its
present use” as a duplicaté Joading line over bench “C.”
This would cater for the direct loading of fifty wagons. To
cater for the remainder it would be necessary to remove
bench ““C,” replacing this by an exiension of roadway
“F."” - Should any further accommodation of this type still
be required, a line of rails on roadway “F’ alongside bench
“B,” with the rail surface flush with the roadway, would
provide suitable standage for 25 more wagons after the
unloading of the special received traffic over bench “B”
was completed.



CHAPTER VI
MARSHALLING YARDS

DURING recent years the tendency to concentrate large
numbers of wagons at one marshalling point, necessitat-
ing the extension of present, or the construction of new -
large, marshalling yards, has increased. The writer is a
little doubtful whether this tendency is in the right
direction when regard is paid to British conditions. Itisat
least possible that it is the result of the campaign to
increase train loads, which started some years ago, before
the importance of quick throughout transit was realised
to the extent that it is to-day.

In general, the British: trader demands what is usually
called an overnight service, which means that he wishes to
be in a position to hand his traffic to the railway company
up to about 5 p.m, or 6 p.m. on one day, and have it at its
destination by breakfast time on the following one. This,
at the most, allows of, say, sixteen hours for transit pur-
poses from the loading point to the unloading point.
The loading or unloading point is normally a -goods
station or private siding, and it is clear that some
time must be spent in collecting wagons into the marshal-
ling yard at the originating point for forming into train
loads, and, at the other end of the journey, in breaking up
the train at the destination yard and putting the wagons
into position for actual delivery. If we allow a total of
three hours for these operations, which is certainly not
excessive if regard is paid to the tendency for the greater
part of such traffic movement to be concentrated round the
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same hour, we are left with thirteen hours for the journey
proper from arrival at the reception sidings of the first
marshalling yard to arrival in the appropriate sorting
siding of the last marshalling yard. Clearly, this leaves
“little margin-of time,to spend at intermediate marshalling
yards if we are fo give the desired transit, more especially
if, as'is normally the case, some time is necessarily
occupied in marshalling at the originating yard 50 as to
avoid one or more stages en route.
~“In ‘considering the question, other factors than the
transit of traffic must be borrie in mind.  Marshalling yard
costs vary a good deal, but the tendency appears to be in
the direction of the cost per wagon handled tending to be
higher as the yard becomes bigger. A still more important
point, however, is the effect of time spent in marshalling
yards on wagon user. The value of a wagon hour is diffi-
cult-to estimate because it varies so much according to
other circumstances. Thére can be no doubt, however,
" that the time spent as a result of 2" wagon entering a large
marshalling yard often places an additional .wagon day
upon the round journey time, and it is unfortunate that
the difficulty of assessing the value of this factor should
often have led to its being overlooked or ignored when
questions of train and marshalling yard working were
under consideration.

To enable us to appreciate the position, let us examine
the possibilities at a typical yard of fair dimensions. Let
us assume that the yard consists of twenty-four sorting
sidings leading from the necessary shunting neck and
reception sidings,  that -the number of sorting sidings in
the yard is such that only one siding can be allocated to
each general direction to which the outward trains run, so
that any sectionising must be dene at the outgoing end of
the yard; that the flow of traffic and layout are such that
wagons can be shuntéd at a fairly even rate of 100 wagons
per hour through the day; that train loads of wagons can
be taken out of the yard at the outgoing end (with any sub-
sidiary marshalling that may be necessary) as soon as the
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train loads for the different destinations are complete; and
that the average train load from the yard is forty wagons.
It will be appreciated that it is quite impossible to forecast
the destination order in which wagons will arrive at such
a yard, and that this will vary from day to day. At some
yards, there’ will be a tendency for wagons for certain
directions to preponderate at about the same hour, but it is
not, as a rule, probable that a sufficient proportion of the
total wagons dealt with will do so to affect considerably
the analysis of the position which follows. If we ignore
such a tendency, and assume that wagons arrive at the
reception sidings mixed in the same proportion as there
are trains to the different destinations, we shall find on
working out the case from the figures given above that the
average time each wagon must spend in the sorting sidings
is nearly five hours. Forty wagons would be sorted in
each twenty-four minutes, but if the wagons were divided
equally over the different destinations for which the yard
caters, wagons sufficient for twenty-four destinations would
have to pass into the yard before the first train was ready
to leave, and this would occupy 9 hours 36 minutes. In so
far as the flow of wagons in certain directions may be so
much heavier than that for other directions, loads for the
former directions would be ready in less time than this.
On the average, however, approximately ten hours’ shunt-
ing will be necessary to accumulate a train load, o that
the average wagon will have spent five hours in the sorting
sidings, quite apart from any allowance for time spent
waiting its turn in the reception sidings, for any remarshal-
ling that may be necessary or for any time lost while the
train is waiting an opportunity for a path over the main
running line.

At first sight it may appear that this average time will
be affected favourably by wagons for destinations which
accumulate more quickly than others, ‘but the following
examples will demonstrate that they only do so at the
expense of wagons for other destinations, the average
remaining the same,
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We have previously seen that if the wagons are divided
equally over the 24 destinations, the average time neces-
sary to accumulate a train for each destination will be
9.6 hours, so that the average time 2 wagon spends in the
sorting sidings will be 4.8 hours. In a second case, let us
assume that the traffic is not divided equally between the
destinations, but that four trains are formed to each of
twelve of the destinations and one frain to each remaining
twelve,  Under these conditions, a train will accumulate .

- at the rate of once per six hours to each of the first twelve
destinations and to-the other twelve at the rate of once in
twenty-four hours. A simple calenfation from these details
will show that the total wagon hours in the yard are 11,520,
an average of 4.8 hours per wagon.

Taking a further case, however, let us assume that in
the twenty-four hours there are four trains to each of six
destinations, three trains to each of five destinations,
two ftrains to each of eight destinations, and one
train each to the remairing five destinations. The result
again shows an average in the sorting sidings of 4.8 hours

" per wagon.

As the number of sorting sxdmgs increases, the average
train load increases, or the rate of shunting decreases, the
average time the wagons will spend in the yard will
increase; The reverse is, of course, equally true, and as
any of these factors vary in the opposite direction, the
average time spent in the yard decreases. If, for example,
the yard is closed for eight hours, and the rate of shunting
is increased to 150 wagonis per hour in order that the same
total number. of wagons may be dealt with per day, the
average time spent in the yard will decrease proportion-
ately, except in so far as any balance of Wagons left on

. hand over the period during which the yard is closed will
spend an additional eight hours therein, and adversely
affect the general average accordingly.- Thus, on the
figures previously quoted, but with the shunting speed
increased to 150 wagons per hour, the average time -per
wagon spent in the yard, on the assumption that all the
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balance of wagons are dispatched immediately shunting

work ceases, is 3.2 hours. If, however, on the average, 2
half load for each destination is left on hand over the eight
hours during which the yard is closed, this average is
increased to 4.8 hours per wagon. )

The only other ways in which this average time may be
reduced would appear to be by increasing the rate of shunt--
ing about the time the trains are due to depart, or by .
arranging for traffics for the different destinations to
arrive at the reception sidings immediately before the trains
for those destinations are due to depart. The former is
normally a matter beyond control, since it is reasonable to
assume that every effort will already have been made to
get traffic to the reception sidings as early as practicable,
and shunt it as quickly as possible after arrival there, while
the latter is difficult to arrange to any considerable extent

-without risk of imposing a corresponding delay to other
traffic which has missed its turn for lifting from the point of
origin in favour of the traffic referred to. The practical
effect of this is seen in the large number of cases in which
urgent traffics are given direct services from goods station
yards in lieu of joining the stream of traffic to the larger
marshalling yards, although in many cases it would appear
that these have arisen from observation of the practical
results of passing through the marshalling yards rather than
because of recognition of the inevitability of considerable
time being lost by so doing. -

It would appear to follow, from the position, as indicated
by such figures as have been quoted, that where it is judged
necessary that a wagon should enter a marshalling yard,
everything possible that can be done in the direction of
preventing the necessity of its entering—or at the worst of
its having to be sorted again at—another marshalling yard,
should be done, s0 as to avoid any repetition of such loss of
time. To put it in the form of an axiom, wagons should if
possible be kept out of marshalling yards, but everything
possible in the way of final marshalling should be done to
those which must enter. This being so, it seems most un-
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fortunate that the form of statistics selected for the purpose
; of testing the efficiency of the work at marshalling yards
should be such as to encourage action in the
opposite direction. . A yard master who expects the
quality of his work to be judged by the ‘‘wagons enter-
ing per engine hour employed’’.or “per pound of wages
paid,” the calculation being made on' the basis that
each wagon entering i% accounted as one, regardless
of the number :of times it may be handled, must be
tempted to encourage the maximum possible number of
wagons -to pass through his yard, and do as little as
possible to them whilst there.

Returning again to 'the question of the case for the large
marshalling yard under British conditions, let us examine
the question from anothef aspect. If an examination is
made of the total number of goods wagons forwarded each
day in relation to the number of important centres in the
United Kingdom-—and in this connection it must be remerm-
bered that a centre served by moré than one railway is for
this purpose equivalent to the number of railways se g
it—the conclusions, to which the figures previously quote

point, appear.to be confirmed.

Taking the L.N.E.R. as an example of a railway catering
for many of the heaviest industrial areas, we may say that,
in round figures, 33,000 loaded goods wagons a day are
forwarded from the whole of the stations on the LN.E.R.
system. - If we think of a large marshalling yard in the
‘terms of a yard that deals with 3,000 wagons per day, and
on the basis that the concentration at a Jarge yard
avoids the necessity for entering other yards before
arrival at’ destination, eleven large marshalling yards
would thus cater for the whole of the loaded wagons arising.
A consideration of the number of industrial centres on this
line and the general geography of the system will make it
clear that any attempt to concentrate these wagons, on any-
thing approaching such an extent, must involve a consider--
able amount of additional haulage and seriously extend the
transit time of a large number of the wagons, many of which
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are loaded for haulage through complicated areas over dis-
tances so short that the necessity for entering even a small
marshalling yard so prolongs the journey time as to make
it appear altogether unreasonable in relation to the length
of journey. It would, therefore, appear that marshalling
yards on anything Iike the scale approaching those in use in
America or on the Continent are not suitable to British
conditions, and that anything in the nature of concentration
yards, constructed on a bigger scale than is capable of deal-
ing with the traffic arising in the immediate vicinity, can-
only be justified in a few exceptional cases. The alternative
for which British conditions seem, for a large proportion of
the traffic handled, to call, is for a system of sectionising at,
in small yards near to, the loading point, and the planning
of train services on the basis that sections are exchanged
at appropriate junctions, the size of the marshalling yards
being settled largely by the amount of traffic arising in their
vicinity. ; _

We will conclude the section dealing directly with
marshalling yard working by a critical examination of the
working of a hump yard for a period sufficiently long to be
typical. We have already suggested that figures compiled
on lines similar to those issued by the Ministry of Transport
in respect of marshalling yard working are of Little value
for the purpose of providing a test of the efficiency or other-
wise of marshalling' yard work. Even, however, if such
figures gave a correct general indication of the degree of
efficiency obtained, it could hardly be expected that they
would be in sufficient detail to indicate the remedy neces-
sary to correct any shortcomings. It is clearly desirable
that the yard master should be in a position to analyse the
daily working at his yards. The form given, compiled to
represent one day's working at the Up Yard Station “B," is
a convenient way of doing this. The form is self-explana-
tory. From the summaries of the daily results may be
compiled an average for a sufficiently long period on which
to base a criticism of the working at this yard. The inter-
mediate steps towards this are not illustrated, but the table



DAILY WORKING SHEET—'‘B” STATION.

ENGINE NUMBER—1600.

UP ¥YARD—8/1/30,

STATE OF WEATHER—FTINE.

Propelling over Running round Attaching Pushing down | Correcting
bunip. load. vans. roads. wrong shunts. Other causes., .
No. < -
From To of From To From To From To From To Cause From To
am. wagons. a.m. .
6.0 6.8 30 6.9 6.16 6.46 6.50 6.51 7.20 0.268 6.32 W‘:iting 7.21 7.40
- raffic. -
6.16 6.26 35 ‘648 0.38 8.81 8,35 8.10 8.30 7.56 8.10 Loco. B.25 8.356
8.39 8.45 38 7:40 7.45 10.56 11.00 0.6 " 8.21 8.50 9.5 Rerailing 2.36 10.0 .
. . . wagon,
7.46 7.55 &7 811 8,15 10.24 10.65 10.9 10.8 R
8.10 8.2¢4 47 8.38 8.40
841 - B9 63 9.21  02.26
2.27 g.36 . 60 10.9 10.14
1016 10.23 43 11.0 0 114
- - a.m. - - -
6.10 5.14 5.0 5.9
.;)‘15 5.28 48 5.84 5.38 .44 5.47 5.24 5,33 -
5.39 543 27 . 5.48 6.00
ToTaL
OPERATIONS 41 7 X ' 24 20
SUMMARY.
Waiting Gther
Traffic Loco. causes.
1st H. M. H, M. H. . . M, H, Mo Min., Min. Min.
ﬁh“! 2 57 873 i 5 20 2 23 1 b 19 20 2
o 8
Shift 2 45 864 1 —_— 2 556 — 30 —_—
x .
Shift 2 256 793 50 - 12 2 53 - 1 2 10 20 —
Torar 8 7 2,630 I 2 58 82 7 21 3 2 29 70 24
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below gives the final result in a form which lends ltself to
the object in view: —

Statement giving an analysis of the working at “B” Yard,
four weeks ended 1.2.30.

Average per
R working day Per
. i hrs.  min, cent.
Shunting engine hours e e e 40 100 .

Time occupied:
(a) Propelling over hump ... ]
(b) Running round loads ... 2
(¢) Attaching vans ... ... .. .. .
(d} Pushing down roads ... .. .. 7 15 30.0
(e) Correcting wrong shunts 21!

{f) Engine (loco. time}) .. .. .. 10 5.0
() Waiting traffic ... w30 2.1
(h) Other causes ... .o . 25 1.7
Number of loads dealt with - ... .. 42
Average time running ronnd loads ... ... 4 minutes
Total wagons dealt with ... ... .. 2,507
Average wagons dealt with:
(a) per engine hour e e el 104
(b) per propelling hour ... 7 ... ... 302
Average time occupied attaching vans ... 2.7 minutes
Number of occasions pushing down roads ... 23
Average time occupied pushing down roads 19 minutes
Wrong shunts corrected ... 19
Average time occupied ... .. .. 10 minutes

Like every such table that the writer has seen, this one
draws attention to the small proportion of effective time,
i.e., time spent in actually sorting wagons over the hump,
a feature which attracts attention to the superiority of the
purely gravitation yard in this Tespect and raises the ques-
tion as to whether the additional cost of construction and
haulage involved where the natural contour of the land does
not Jend itself to this, would be more than counter-balanced
by the increased effectiveness of that type of yard. For
our present purpose we have accepted the common assump-
tion that the hump yard is superior, and must, therefore,
confine our consideration to the possibility of obtaining
more effective use out of that type.

It we refer to the statement which gave an analysis of
the working at the Up Yard at station “M," we notice that
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.when' the items of time occupied propelling over hump,
running round loads, and attaching vans, lettered (a), (b),
and (c} respectively, are taken together, they form only 48
per cent of the total time the shunting engine is available,
and that, between them, “correcting wrong shunts,” and
“‘pushing down roads” account for the greater proportion
of the remaining 82 per cent, which may be described as
ineffective time. | -

Tt will be appreciated that, as a rule, the wrong shunt is
pot the result of a mistake on the part of the chalker or
pointsman, but is due to the fact that, for one reason or
another, a sufficient gap has not been created between the
succeeding wagons, by the time they are reaching the points
where the lines to their respective sorting sidings diverge, to

"enable the points for the second wagon to be operated in the
way that would direct it into the right sorting siding,
because of the risk of its catching up to the first one, and
lock buffering or derailment resulting. The necessity for
time to be spent in pushing down roads is caused by
wagons having come to rest in the sorting sidings before
they have travelled the full distance the space available
in the sorting siding will allow, and thus make it impossible
for additional wagons safely to enter that siding before the
wagons In it are pushed to the places to which it was
originally intended they should go. Both these difficulties
may be due to

() An insufficient number'of brakesmen being employed in
relation to the rate of working, or to bad judgment or
carelessness on the part of those employed in dealing
with wagons of varying weights and freedom of running,

or

(b) The rate of propulsion over the hump being too fast for
the layout.

Dealing with the latter ﬁrst: the two principal. features
in connection with the layout, on which the efficiency of a
hump yard appears to depend, are the gradient leading
from the hump to the sorting sidings, and the arrangement
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of the clearance points to the different sorting sidings. The
correct gradient between the crown of the hump and the
clearance points must be settled by a compromise between
two conflicting considerations. Regarded solely from the
point of view of getting the maximum number of wagons
over the hump and clear into the sortings sidings in a
given time, the steeper the fall of the hump line the better,
because the rate at which the wagons can be propelled up
to the crown of the hump depends upon the time necessary
for each succeeding wagon, by the combined effects of the
forces of gravity and momentum, to create a sufficient
interval between it and the following wagons for the latter
to be clear at the clearance points into the respective
sorting sidings.

With wagons whose welght and ease of running are
equal, this interval must be created during the time taken
from the point at which the preceding wagon comes under
the influence of the downward gradient and the next
succeeding wagon reaching that point. If this were the only
consideration, the gradient could be so steep that the
wagons would enter the sorting sidings at such a speed that
they would be uncontrollable by hand braking, or even by
mechanical braking, without using such force as would
damage the wagon and its contents, The gradient of the
hump line must, therefore, be modified to the extent neces-
sary to reduce the speed to that at which the wagons may
be brought under control by whatever form of braking is
in use, and without damage to the wagons or their contents.
As the gradient is reduced a longer time will be necessary
to enable the necessary interval between the succeeding
wagons to be created, thus involving a slower rate of pro-
pelling up to the crown of the hump, Practice appears to
have shown that the speed at which British wagons can be
controlled by hand braking is a safe speed from the point
of view of avoidance of damage to a wagon or contents by
braking. There has not yet been sufficient experience of
mechanical braking to say of what additional speed this will
safely allow. The question is complicated by the fact of the
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gradient of the hump being fixed, while the weight and ease
of rinning of individual wagons, and also the number of
wagons in the cut, vary very considerably, and in practice
the rate. of propelling over the hump has to be settled
by the capacity of the slowest running wagon to get
sufficiently far ahead of the fastest running wagon that may
follow it, v , )

To some extent faster working than would otherwise be
possible can .be attained by checking the easier running
wagon by brake before reaching the clearance point, but
this is an operation that needs to be done with considerable
judgment, otherwise the next succeeding wagon will take
advantage of the check to reduce the interval in such a way
that it is too small to enable it to be turned into its
correct siding thus creating the necessity to waste time
comrecting the consequent wrong shunt. The practice of
taking a few minutes longer in propelling-a load over the
hump is a sound insurance against the long period neces-
sary for correcting the wrong shunts which are liable to
result from an undue speeding up in this respect. If, in
spite of a slow propelling speed, frequent braking is
necessary before the clearance points to the sorting sidings -
are reached, it may safely be assumed that the gradient of
the hump requires adjustment, or- that the layout of the
lines between the hump and the clearance points
is unsatisfactory.

What has been said above emphasises the importance
of the distances between the crown of the hump and the
clearance points to the respective sidings being equal, the
distances being expressed in terms of the time a similar
wagon will take to travel from the crown of the hump to
the clearance point, allowance thus being made where the
necessary curvature will tend to check the wagons. In so
far as they are not, the gradient from the hump and the
rate of propelling must be settled according to the longest
clearance point, since otherwise wrong shunts are almost
sure fo follow the passage of wagons into the sidings
requiring the bigger intervals owing to the braking neces-
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sary to the following wagons before the clearance point is
reached.

Apart from the adverse effect of unsuitable layout
and/or propelling speed that is not in unison with it in
causing wrong shunts, it is also liable to affect the degree
to which it is necessary to spend engine time in pushing
down roads. A gradient that is so steep that the speed
attained by the heavier and easier running wagons or sets
is such that control by hand brake after reaching the sorting
sidings is difficult, is liable to cause the brakesman to apply
the brake with too severe effect. This may check the
wagon to such an extent that, even if he has time to release
the brakes before it is necessary to attend to the following
one, and before the previous one actually comes to a stand, -
it will not travel the full distance for which the appropriate
siding is clear. An under-supply of brakesmen, or
insufficiently skilled or careless brakesmen, is Liable to bave
a similar effect. The position can be eased by a suitable
arrangement of the gradient in the sorting sidings after the
clearance point is passed.

It will be noticed that the proportion of time spent in
correcting wrong shunts and pushing down roads is no less
than 43 per cent of the total, so that there is considerable
scope for increasing the capacity of the yard by improving
the layout in the two respects mentioned.

Apart from the time spent waiting traffic, a considerable
proportion of ineffective time would appear to be inherent
to hump yard working except in so far as it can be avoided
by duplicating the engine power. The fact that such
ineffective time is not inherent to purely gravitation yards
is a further argument in their favour. A corresponding loss
would occur with a flat yard, whether the reception sidings
were arranged in tandem or by the side of the sorting
siding. In addition to the features to which attention has
already been directed, the table draws attention to the
general standard that is being achieved in the different
sections of the work, which, though comparatively unim-
portant in relation to the principal causes of inffective
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time, is still important in that a few minutes wasted on each
occasion that such an operation as, say, running round a
load is performed, mounts up in the course of a shift to an
appreciable percentage of the total effective time, and will
frequently make the difference of upwards of a hundred
additional wagons being dealt with.

In cases where there are considerable gaps waltmg traffic,
the statement is a valuable pointer as to the case for investi-
gation with a view to eatlier arrivals, or if this is found to
be impossible, and the transit of the traffic will not suffer
by it, of slowing down the rate of propelling over the hump
below that necessary for working the yard at its full
capacity, and so enabling a saving in brakesmen to be
effected.



CHAPTER VIL
PASSENGER TRAIN WORKING . .

T will be convenient to illustrate methods of arranging

and revising engine “‘workings"—as ‘the grouping to-
gether of the various trips for convenience and economy of
working are called—and to follow this by a consideration
on similar lines of the trainmen’s and carriage set working,
all of which are to some extent inter-dependent, by com-
bining these with an illustration of the advantages ‘to
be derived by the introduction of an “‘interval” passenger
train service, for a section of the line shown on Diagram 1.
The methods illustrated can be. applied with equal
advantage to freight trains.

To enable the question to be dealt with on these lines
within reasonable limits of space, it will be necessary to take
a very simple illustration, and the case must not, therefore,
be taken as representing a full picture of the difficulties of
revising a typical passenger train service. For example, it
is necessary for the reason indicated to regard the working
as a self-contained one, a condition which would rarely be
found in practice, and to leave off our consideration at the
stage where the consideration of the effect of the proposals
on connecting trains at any junctions concerned would
begin, a factor which frequently distinctly limits the scope
for advantageous alteration. It is hoped, however, that it
will be sufficient to indicate the type of difficulty which
must be overcome and the methods which have been found
useful in helping to do this, for it is in respect to the num-
ber of such difficulties, and the extent to which the choice
of action in different directions is liable to react in others,
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PRESENT SERVICE

/
oF PASSENGER TraiNs BETWEEN

B anp H. ,
1 2 3 1 5 6 7 8 » 10 | 11| 12 | 13
Tramw No. - -
am. | am. | am. | am. | a.m. | pm. } pm. | pan. | pan. | pom. | pon. | pm. | poms
B .. .. ..dep.| 7. 4| 823} 0.20 (1010 [11.27 |12.30 | 1.30 | 2.07| 5565 | 445 | 530 | 815 | 830
Station1 ... .. , | 714 833 ] .. |10.20 |11.37 ] .. 140 | . 5] .. 5.40) ., 8.40
o 2 v Vaes| saz 10.20 |11.46 | ... | 1.49 414 ] .. 5.40 8.40
. 8 .. . | 783 852 - {1030 1186 | .. 159 | .. 424 | ... | 558] .. | 8.5
. e 1741 900 (1047 |12. ¢ | ... {27 . a32| .. 6.7 .. {97
H . .. w.am | 749 6. 8| 043 (1065 (1222 | 1. 3| 236 | 250 440 o.18 | '6.16 | 628 | 0.15
e No. 14 | 15 | 18 | 17 18 | 19 | 20 | 22 22 | 23 | 24 | 256 | 26
am. | am. | am. | am. | pm. | pm. { pm. | pom. | pm. | pom. | pam. | pm. | pam
H .. dep.| 7.37 | 830 | 9.15 |11. 5 |12. 5 |12.28 | 615 | 8.25| 510 525 | 7.10 | 7.30 | 828
Station 4 ... » {836 .. {1110 1228 [ 2.0 .. 5.16 715 | .. 8.28
w B3 .. N 845 ... l11.20] .. |1238] 210| . ‘.25 | . 7.26{ .. i 8.38
w2, . ese ]| .. Jirsi| .. |lizae] 22| .. | 536 736 .. 8.49
[P SRS © 6] .. |14 ... l1zps8| 23| .. | 540 748 ... | 8.60
B .. . cacr. | 810 | 918 | 9.48 [11.50 {1238 | 1. 8| 240 | ass| s65| 5858 75| 8.3} 0. 8

ZL
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that the illustration used must be regarded as having
shortcomings.

The section of the line taken for this example is the line
“BH" on Diagram 1, consideration being confined to the
five express and eight slow trains from “B” to “H” and
the six express and seven slow trains from “H” to “B,”
which together form what may be described as the local
service; this excludes the fourteen expresses, eight in one
direction and six in the 6ther, which pass over this line as
part of a long-distance service between points beyond “A”
and “'D" respectively, The details of the local service
between “B' and “'H" are given in time-table form on page
72, the trains having been numbered for easy reference.

The engine and enginemen’s workings at present in-
operation are as follow:

ENGINE AND ENGINEMEN'S WORKING.

) SHED,
Enaing 1, Arr. | Dep.
am. a.m.
B L — 1.4
H 7.49 e . 830
B 015 .., 1000
H - 1055 12.5
B B V1 1.30
H 2.15 . 325
B 3,58 v . 445
H 518 s 110
B s 1.55 . —
* Enginemen change :
ENGINEMEN, 15t Set. 2nd Set.
Sign on 5.45 a.m. 1 0pm.
Sign off 1.45 p.m. 9, 0 p.au.
Evcive 2. ' Arr, Dep.
am a.m.
B — 6.46 LEY
H 7.15 .37
B 8.10 9.10
H 843 1L 5
B 11,60 12,30
H 13 1.55
B 2.40% 3.55
H 4.40 5.25
B 5.58 8,30
H 9.15 9.20 LE
B 9.50 . —

T Enginemen change.
t Engine prepared by No. 1 turn Ist Set,

ENGINEMEN, 1st Set. 2nd Set,
Stgn on 8.36 a.m. 2.40 p.m.
Sign off 2.45 p.m. 10.40 p.m.

F
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ENGINE 3, Arr. Dep.
a.nm. an.
B — 8.23
H 9.8 §.15
B 9.48 11.27
H 12,12 12.28
B 1. 8¢ ot 8.30
H . 615 8.23"
B e ., 9.8 s
' * Enginernen change,
ENGINEMEN, Lst Set. 2nd Set.
Sign on © 123am. 1.20 p.in.
Sign off 1.23 pm. 9.20 p.m.
ENGINE 4. Arr, Dep.
pam. p.m,
B — 2.17
H 2.50 5.10
B 5.55 6.15
H 6.48 7.30
B 8 3 —
ENGINEMEN,
Sign on 117 pm.
Sign off 9.17 pm.

It will be noticed that, as at present arranged, the service
given above requires the use of four locomotives, three of
which are double-shifted, i.e., are kept in steam for a period
sufficient to necessitate two shifts of enginemen being
employed, making seven sets of enginemen in'all. Any
consideration of a revised train service also raises the ques-
tion of the carriage and guards’ working. To make our
data complete, therefore, so that the costs of any changes
which are proposed may be compared at a later stage, these
are also given: ’ :

CARRIAGE WORKING,

Ser 1. Arr, Dep.

a.m. aam.
B — 7.4
H . 7.49 8.30
B . 9.15 10.10
H 10.55 L5
B 11.50 12.30
H “ 1.3 166
B 240 3.56
H 440 5.10 )
B 5.56 8.15
H 6.48 7.30
B 83 8.30
H 9.15 —_

" Forms Set 2 next dsi'y..



SET 2.
H
B
H
B
H
B
H
B
H
B
H
B
Ser 3.
B
H
B
H
B
H
B
i
Turn No, 1.
Sign on at B
B
H
B
H
B
H
B
Sign off at B
TurN No, 2,
Signonat B
B
H
B
H
B
H
B
Sign off at B
Turn No, 3.
Signonat B

mw
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CARRIAGE WORKING—Contd.)

6.48¢

"Forms Set 1 next dé;;.

Arr,
am.

0.43
12,38
2.60
3.58¢
8.15
.66

t Empty.

GUARDS” WORKING.
6.60 a.m,
Arr,
am,
w40
9.16
10,66
11.60
1.3
2.40
2.50 pm,
11,10 a.m.

7.10 p.m,
2.0pam,

250 o

Dep,
am.

.1.81

9.15
11,27
12.23

12.30

3.25 assistant.
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{UARDS' WORKING—(Contd.}

Arr, Dep.
am. am,
B 3.58 5.30
B = 8.15¢ 1.10
B 7.65 -
Signoff at B 10.0 pm.,
Turn No. 4, - .
Porter Guard. i Arr, Dep.
- . am. . aum,
B - e 9.10
H - .. 9.43 12. §
. B 12.38 -
Tury No. 6. T
Porter Guard. Arr, Dep.
: p.m. pm,
B 6.15 assistant.
H 6 48 8.23
B 9.8 —
Turn No. 6,
SlgnonatH 7.20 a.m.
. 3 Dep.
a.m. a.m.
H e 7.37
B 8.10 8.23
H . 9 8 9,15
B 9.48 10,19 assistant.
H 10.656 -
Signoff at H .20 pm.
Turw No. 7.
SignonatH 130 pm,
X7, Dep.
: pam. pam,
H — 1,65
B 2.40 3.56
H . 4.40 5.10
B . 5.66 6.15
H 6.48 7.30
‘B 8 3 . 8.30
H 9.16 -

Sign off at H 9.30 p.m.
The carriage roster and guards working shown above
indicate that three sets of carriages are in use, while five
guards, three stationed at B’ and two at “H,” are em-
ployed for full shits, one of whom is available for approxi-
mately four hours’ platform work at *‘H’’—leaving certain
trips to be worked by porter guards owing fo the impossi-
bility of. combining them to greater advantage—making
altogether a total of guards’'time equivalent to rather more
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than another full shift, a net total of approximately five and
a half guards’ shifts per day. ‘

It is not, of course, either necessary or desirable to con-
fine the possibility of revising to advantage the-engine,
carriage, or trainmen’s working to -occasions when the
actual train services are under revision, As with freight
trains, the motive for the revisions of passenger services
may be either a demand for an improved service or an_
attempt to work an almost equivalent service more
economically, and most services and workings have evolved
as a result of a series of small alterations or additions to the -
original schemes. Any revision of the train service is
necessarily accompanied by a revision of the other workings
so far as these may be affected by any changes that are’
made, but it is easy—especially when, as is often the case,
alterations are made at short notice—to miss opportunities
for making improvements which a general review of
the whole of a working will bring to notice. ‘

Although the more constant character of passenger traffic
obviates the need for a general revision of the passenger
train services so frequently as is desirable in the case of
freight trains, equally frequent periodical examinations
should certainly be made of the various workings which are
necessitated by them. The most satisfactory way which the-
writer has found for indicating promising cases for inquiry
is to compare the hours during which remunerative work is
carried on with the total hours occupied. 1f this is done in
the case we are considering, we get the following results: —

Total time of train journeys 17 hrs. 18 mins.
Total time engines in steam, excludmg pre .

paring and stabling . 46 hrs. 27 mins.
Total time enginemen on duty .. 56 hrs.
Three carriage sets in use, a total of ..~ 38 hrs. 27 mins.
Total time guards on duty . wo e A7 hrs,

It will be noticed that in each case there is a large pro-
portion of ineffective time. In saying this it must not, of
course, be taken that the whole difference between the total
time of the train journeys and the remaining figures quoted
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can strictly be regarded as non-effective time. For
.example—the locomotive requires certain aftention before
and after journeys are completed-and at intervals between
the trips; the carriages time for cleaning, for the passen-
gers to join and leave the train, and for the Inggage,
parcels, etc., to be loaded and unloaded, and so on, and,
if preferred, the necessary allowance may be added before
_making the comparison. Since, however, these factors
will tend to be fairly constant, and the .comparison is
merely for the purpose of indicating the cases where the
gap between the effective and total time is sufﬁcienﬂy
abnormal to indicate a pronusmg field for inquiry, it is not
essential to do so.

. As it is proposed at a later stage to compare the present
service with a suggested interval service, it is desirable that
we should at this stage make any adjustments which can
with advantage be made to the present workings, in order
that a proper comparison between the two sets of conditions
may be made.

In advocating the use of diagrams for this and similar
purposes, it is desirable that a caution should be given
against making the diagrams too elaborate. So long as a
diagram is sufficiently neat for its message to be con-
veyed it meets all real requirements. It is at
least possible that much of the criticism of the use of
diagrams, and the statements which are frequently made
that the advantages gained by their use are not worth the
trouble of compilation to the practical man, are due to a
tendency in the opposite direction. In the majority of
cases, all the data that it should be necessary to plot on a
diagram wvsed for purposes of this sort can be inserted in
freehand, and it is usnally an advantage to work in pencil,
at any rate in their earlier stages to allow of easy erasure.

When planning workings for new services or revising old
ones which are at all complicated, two stages of diagram
are desirable, and although they are not necessary in the
comparatively simple case' we are considering, the two
stages have been worked out for guidance in more compli--
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cated cases. In the first stage the trips are mdlcated in
time order in such a way as to enable one to see at a glance
the best way to connect them up to obtain the most advan-
tageous working. To do this, the whole of the trips which
start from or finish at each of the different centres must be
indicated on the diagram in relation to each centre, and
although this necessitates each trip being shown twice,
since it must appear as arriving at one point and departing
from another, this does not, in practice, cause difficulty.
It would, moreover, appear to be the best way of ensuring
that all the possible connections between the different trips
are most easily seen, so that the choice may be made which
will give the greatest advantage.

Applied to the service quoted, the accompanying
diagram (Diagram 9) represents the trips between ‘‘B”
and “H.”" In the more complicated cases in which more
than two centres are affected, it is desirable that they should

be placed on the diagram in approximately geographical -

order. Thus, for example, if workings which affected .

centres “A,” "B," “H," “K," I(J"" and uc'u were
under review, a convenient order would be “C,”” “A,”
“B,” “H,”” “K,” “]J," though the positions of “C" and
““J"" might have to be changed if the streams of traffic were
different in volume from those shown in Diagram .-

The next stage is to assemble the separate trips in such
a way as will build up the different workings to the best
advantage, keeping in mind the appropriate terminal
requirements.

Where, as in this instance, there is an engme working in
existence, and the case is a comparatively simple one, the
first stage can be omitted, and the possibilities may be con-
sidered from a diagram prepared direct from the figures
shown in the engine working; though there is much to be
said, in this as in many other problems, for starting
de novo, and then reconciling to the best advantage the
differences between the conclusion and what is already in
operation. As, however, we shall have an opportunity of
doing this when an altered train service is considered, we
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will adopt the second method in'this case. Diagram 10,
therefore, has been compiled from the engine working
- quoted. \

"On broad lines it may be stated that, within the limits
imposed by the standard 8-hour day for the enginemen,
the objects in arranging an engine working are, first, to
meet the requirements with a minimum number of engines
in steam, and then to reduce to the minimum the number
of hours the engines are in steam. Looking at Diagram 10-
from this point of view, it will be seen that Trip 8 can be
transferred to No. 3 engine, which can return to “B”
coupled to No. 1 engine when the latter works Trip 21, so
as to be ready at “'B’’ to take up its next trip, and thot

+ Trips 12 and 25 could be inserted between Trips 22 and 13, -
and worked by No. 2 engine. It does not, however, appear
to be possible to provide for Trip 22 without calling out a
fresh engine,” which would have to travel light between
“B” and ‘“H’" either before or after working this trip, The
effect of these changes would be to reduce the total engine
hours in steam, excluding the time necessary for preparing
and stabling—of 46 hours 27 minutes by approximately

four hours. Other minor changes might be made, but

limitations of space make it desirable we should assume

that this represents the only, substantial improvement

possible to the engine working, and that consideration of the

other ‘workings on similar lines confirms the correctness of

the present arrangements. The student may find it
interesting to examine them in more detail. -

We must pass on to consider how far adjustments fo the
service given can be made, with the object of improving

- the service or effecting economies, or both. This might be
done by considering, in the light of the information afforded
by engine working Diagram 10 and of similar diagrams
representing the guards’ and carriage working, the oppor-
tunities that alterations to certain trains might offer in these
directions. For the reasons given, however, a complete
revision of the service, with a view to substituting a service
on an interval basis, will now be considered.
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In introducing such a service, the interval between the
successive trains and the actual times at which the trains
shall depart will necessarily be fixed according to the
requirements of the partlcular case. If it is considered that
a more frequent service will attract sufficient passengers to
justify this, then, clearly, a shorter interval will be selected,
but as a rule it is probably wise) in the first place, to aim at
a service a little more than approximately equivalent to the
existing one. Similarly, in regard to the times chosen for-
departure, there is some advantage from the public point
of view in selecting a time that is easily remembered, the
exact hour being the ideal, This must, however, be affected
to some extent by thle requirements of the public as demon-
strated by the service which is already in existence, and the
possibilities in connection with the occupation of the
platform and running lines concerned.

Examining the service already quoted from this point of
view, the revised time-table, shown on page 82, has been
compiled, which, whilst giving one additional train in each
direction and providing trains at regular hourly intervals at
thirty minutes past the hour, maintains a good many of the
present trains at very nearly the present times.

It may be, of course, that there are good reasons why
certain of the train times shown in the proposed new time-
table are not so suitable to potential users as some of those
they replace; in such circumstances, it might be desirable to
make some slight adjustment, even at the cost of departing
from the interval principle, as, indeed, the careful reader
will have noticed has been done with the order of express
and slow trains respectively.

For our purposes, however, we will assume that the new
service is likely to be at least as satisfactory to the travel-
ling public as the old one. It is desirable, therefore, to
prepare the necessary engine, enginemen’s, carriage and
guards’ working, so that the cost these represent may be
compared with that of the service at present in operation.

The first step is to prepare a “‘trip’* diagram, on the lines
described, showing the trips in relation to their arrival and



PROPGSED SEliVlCE OF PASSEN‘GER TRAINS BETWEEN B AND H.

6,

Tramx No. 1 2 3 4+ -5 7 8 ] 10 - 11 12 pr:3 14

. am | am | am } am | am. j-pa. | pn. | pm | po} pm. | pm. | pm. | pm. pan.
Boriirriieerneeneee. dep. | 7.30 8.30 9.30 { 10.30 .| 1180 | 12.30 1.30 2.30 3.30 4,30 5.30 6.30 7.30 830
Station Looococoiinenes 740 8.40 . 10.40 | 11.40 1.40 3.40 . 5.40 . 7.40 8.40
v B | 740 | 849 . {1049 | 1149 . 1.49 2.49 . 5407 .. 7.40 -+ 8.49
7.59 8.59 10.59 | 11.59 1.59 3.59 - 5.59 7.50 858

8.-7 67 . 1. 7 (12, 7 . 2.7 I 4. 7 87 . 8707

8.15 9.36 | 10. 8 | 11.15 | 12.15 1. 8 2,16 3.8 4.15 5.3} 815 7.3 8.15 9.15

Traix No. 15 18 17 18 19 20 21 22 22 24 25 26 ‘Z7 28

am, | am | am. | amn | am. | pm. | pm. | pm. | pao. | pm.} pm. | pm. | pan. | pm

Hon 7.30 8.30, £.30 §10.30 § 11.30 | 12.30 1.30 2.30 3.30 4.30 5.30 8.30 7.30 8.30
Station 1........ " . 835 | .. |1035 1135 . 135 | 235 . 136 | 585 | .o 7.35 | 8.25
3 Zisericiiisenes gy e 8.45 10‘:45 11.45 145 2.45 4.45 6.45 . 7.45 8.45
PPN - 8.56 - 10.56 | 11.56 1.50 2.56 .56 556 . .56 8.56

PSR 9. 6 1.8 (12. ¢ 2.6 3.6 5.0 6. 8 8. 68 9 &

werauces BIL, 8.3 9.15 { 10. 3 §11.15 | 12,15 1: 3 215 3.15 4.3 5.15% 815 7.3 815 |” 918
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departure from the different centres, so as to see clearly the
best way of linking them up into the different workings.
This has been done, the result appearing as on Diagram 11.

Taken together, the costs of the locomotive and engine-
men represent the greater part of the direct cost of train
working, that of the enginemen naturally being dependent
to a large extent on the work assigned to the different
engines. This being so, the arrangement of the engine and
enginemen’s working should take precedence over that of
the remaining workings. The next step, therefore, is to
plan the engine working, making use of the trip diagram.
In doing this, it will be necessary to keep in mind the need
for the engine to run round the train set at terminal points,
or, alternatively, where the carriage working does not
follow the engine working; for it to travel to and be attached
to its new set. Opportunities for taking water and other
locomotive duties must also be provided as necessary.
Where a choice is available without additional engine
time being incurred, the value of having reasonably long
intervals between trips for the purpose of recovering from
any effects of late runmng on earlier ones should not be
overlooked.

Following the trip diagram, we see that the engine work-
ing trip 1 from “‘B" to "‘H"’ can conveniently work trip 16
back to “B,” to be followed by trips 3, 18, 5, 20, and so on,
and, as these are transferred from the trip diagram to the
draft of the engine working diagram, an indication should
be made on the former to show that the trip has been
provided for. Having exhausted the possibilities of the first
engine in steam, the trip diagram should again be gone
through to cater for the remaining trips, and the first draft
of the engine working diagram is thus completed and now
appears as Diagram 12.

This first draft, which, it should again be emphasised, is
normally considerably more complicated than the one which
is here reproduced, now requires careful examination, so
that advantageous adjustments can be made. Accepting -
Diagram 12 as affording no scope in this direction, we notice
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that the whole of the new service can be catered for by two
engines in steam, with 2 minimum interval of fifteen
minutes and occasional intervals of twenty-seven minutes
at terminals. Without allowing for shed duties, the two
workings cover 13} hours, Each will therefore require
two sets of men, and there will be little waste. We are now
in a position. to set out the engine working in the form in
" which it normally appears, and do so as follows:

Excive 1T Dep.
aum, am.
B L 7.30
2 815 . - .. 8.30
B 916 9.30
H 10, 3 10.30
B 1114 11.30
p.an. p.m.
‘H 1215 12.30
B | B 1,30
H 215 2.30
B 3 . 3.30
H 415 430
B 515 5.30
H 615 6.30
B 73 7.30
H 815 8.30
- B 415 -
ENGINEMEN, =~ Ist Set: * 2nd Set.
Signon - 6.30 aun. 120 pm.
. Sign off 2.30 p.m, 9.20 p.m.
Excive 2, ' Art, Dep. -
N am. a.m.
B — 6,50 LE
H 7.20 .30
B 8.3 © 830
H 915 9.30
B 10. 3 10.30
H 1115 11.30
pm. p.m,
B 1215 -12.30
H 1 3¢ 130
B 215 2.30
H .- 3.3 3.30
B . 4.3 4,30
H M 5.8 §.30
B 8,15 6.30-
H 7.8 7.30
B 815 8,30
H 915 . 920 LE
B 9.50 —_
ENGINEMEN,
1st Set. * 2nd Set.
Sign on 6.16 am. 2.0 pm.
Sign off 2.15 p.m. 10,0 p.m.t

¥ Men change. + Relieved on arrival.
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At this stage, at which the carriage and other workings
have not been prepared, it may not be possible to settle the
engine requirements finally, and the proposals must be
regarded as provisional until the carriage and other work--
ings have been drafted, when the engine working will
require to be re-examined in the light of the proposals in
those directions and the requirements for platform .
accommodation at the terminal stations. .

A re-examination of the trip diagram from the point of
view of the carriage working should now be made. In many
actual cases it would be found that the carriage working
could with advantage differ from the engine working. In
this case it is clear that a minimum of two carriage sets will
be required, as the trains pass each other en route. Except
in very exceptional circurnstances, such as apply at terminal
stations where the conditions demand the quickest possible
turn-round of trains, it is clearly an advantage for the
carriage working to follow the engine working if this can be
done without costs in other directions which more than
offset such advantages.

A reference to the engine working dlagra.m under con-
sideration will make it clear that, if the second set is
arranged to start and finish at “H,"” this can be done
throughout without incurring light mileage, or, assuming,
as we have done, the conditions at the terminal stations will
allow of this, without other difficulties. The principal clean-
ing of both sets will require to be done at the beginning or
end of the day, and there are opportunities for sweeping and
dusting during certain of the periods when the sets will be
at terminal stations. In a similar way, the guards’ working
can, in this case, follow engine, enginemen’s and set
working, the difference being that -the guards who
wark with the second set can be stationed at *“H,’”” and,
since neither first shift guard will require to sign on duty
until shortly before the time he is required to work his first
train, say, at 7.15 a.m., the demand for guards’ time on
each series is 14} hours, as compared with the sixteen hours
for which two guards will be available. To use up this spare-
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time and to enable the change to be made at the home
station, the first guard can finish his train duties at 1.20,
~and be available for other platform duties until his signing-
. off time at 3.15 p.m.

In dealing with-the matter in this way, we have not only
ensured that the train service is provided in the way that
is least costly, but that the personnel and vehicles concerned
are, as far as possible, kept in continuous employment. A

- comparison between the cost of the original and that of the
revised service is of interest, and-is as follows:

) ) . Present, Proposed. . Difference.
Engines in steam—
Number ... 4 2 -2
Total (hours) w4l 283 1%
Shifts of enginemen ... .. - 7 4 -3
Carriage sets in use ' .., 3 .2 -1
.. Shifts of guards (equivalent to) [ 4 -2

It will be seen that, although an additional train is pro-
vided in each direction, the reduction in cost of providing
the revised service is very considerable, Attention should,
however, be drawn to the desirability of treating figures
based on a hypothetical case with caution, and to the fact
that while the substitution of an interval service for an
irregular-one does, as a rule, enable a greater proportion of
.effective time to be arranged, the extent of this depends to
some extent upon the relation which'the journey time of the
trains bears to the length of the intervals between the trains,
'~ which, in the case we have examined, has turned out to be
favourable. It is, however, clear that in this type of case
the advantages of interval services, from the point of view
of operating economty and apart altogether from their con-
venience o the travelling public, are such that"the possi-
bility of introducing them should be explored wherever the
density of the traffic is sufficient to indicate there is any
chance of doing this successfully.



CHAPTER VIII
FREIGHT TRAIN WORKING

N Chapter II attention was directed to the effect of the
Ivarying speeds of the different types of train on line
occupation, and illustrations were given of the effect on line
occupation of raising the speed of the slowest class of train;
i.e., the slow freight train. Attention 'was then drawn
to the fact that the effect of the higher speed would, at any
rate, untll a fresh type of locomotive was introduced,
inevitably result in a smaller load and thereby lead to an
increase in the number of trains. This in turn might
increase the demand upon the line occupation and to this
extent counteract the advantage gained. The question is
of sufficient importance to warrant examination in further
detail, especially in view of the recent tendency in other
parts of the world to fit all freight rolling stock with con-
tinuous brakes to enable an increase of speed to be obtained,
and it will be convenient to examine it at this stage.

The loss in load which will accompany any given increase
of speed will naturally vary according to the design of the
locomotive under consideration. From an examination of
a large number of practical examples of the loads quoted
for British freight locomotives, we find, that if exceptional
cases in which the load is goverred by the capacity either
to start or to stop the load on an exceptionally severe
gradient are ignored, an increase in speed from twenty
to twenty-five miles per hour generally necessitates an
approximate reduction in the load of about 10 per cent,
while an increase from twenty to thirty miles per hour

87
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necessitates a reduction of approximately 33} pericent. It
will, therefore, be seen that the form necessitates rather
more than one additional train for each nine at present run,
while an increase’ from twenty to thirty miles per hour
necessitates rather more than one additional train for, each
three trains at present run. An examination of the position
on the lines indicated-in Chapter IT will demonstrate that,
considered solely in'its effect upon the trains immediately
concerned, the higher speed increases the line capacity, even
after-an allowance has been made for the consequent addi-
tional trains, To this must be added the additional
*advantage of the higher speed more nearly approaching the
speedsat which the passenger trains which normally use the
same [ines run.

Where line occupation is of importance, therefore, there
appears to be an overwhelming case for the higher speed.
On many lines, however, line occupation is not by any:
means the most important factor. The additional trains
will, ‘as a rule, necessitate the employment of additional
locomotives and train crews, and it is desirable, therefore,
to examine the position from this point of view. . It is
generally recognized that the effective use of engine power
can best be expressed by the number of fon miles obtained
per engine hour. Using the results obtained from the
examination of a large number of practical examples as
quoted above, we can set out the position in the following
gimple equations: ‘ .

I.f X=the load at 20 miles per hour, then

20X =ton miles per engine hour at 20 m.p.h,,

25X —1/10X)=  do. do. 25 do, and
30(X—4X) = do. do. 30 do

If we apply this ‘test to three- types of locomotives, the
loads of which at twenty miles per hour are 1,000 fons,
500 tons, and 300 tons respectively, which may be said,
roughly, to represent typical types of engines used on
normal lines, and apply these to the equations quoted above,
we get the following results:
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Let X=1,000 tons
Then ton miles per engine hour at 20 m.p.h.=20,000
" " " " 25 m.p.h.=22,500

" i " " 30 m.p.h.=20,000
Let X =500 tons
Then ton miles per engine hour at 20 m.p:h.=10,000
" " " ’ 25 m.p.h.=11,250

" " " " 30 m.p.h.=10,000
Let X=300 tons

Then ton miles per engine hour at 20 m.p.h.= 6,000
» " " " 25 m.p.h.= 6,750
” ” ” " 0 m P h.= 6,000

It will be noticed that in each case the theoretical results
at 20 and 30 m.p.h. respectively are equal, and that from
the point of view of hauling efficiency, the 25 m.p.h. speed
is the best. If a higher speed than this is considered to be
a desirable standard, the general design of British freight
locomotives would apparently require to be reviewed. Even
under present conditions in this respect, however, the
position indicated above must be qualified by other con-
siderations, because the advantage of the smaller load is not
confined to the ‘direct increase of speed. It can, for
example, be started and controlled much more easily than
the larger one, and a further gain on the journey made as’
a result of the increased ease of handling thereby obtained.
The heavier the occupation of the line by trains of varying
speeds, the greater this gain becomes.

A practical example of this has recent]y been within the
notice of the writer, in which a rise in the speed of freight
trains comparable with the ones under discussion, though
accompanied by a considerably larger percentage reduction
of Joad than was really necessary from the point of view of
engine capacity, not only increased the line capacity, but
at the same time increased the efficiency of the
freight engine working as measured in actual ton miles
per engine hour. Moreover, advantages are reaped in other
directions. The smaller load takes less time to accumulate,
thus reducing the time spent in the marshalling yard, which
saving of time, added to that saved on the journey, will

G



‘90

-improve the transit, and-often result in quicker release of a
fair proportion of the wagons concerned. 1t will further
tend to reduce delays on the journey, since the faster and
more easily handled train can ron in front of a more im-
portant train with a less margin than a slower one, which
again will tend to a better actual result expressed in ton
miles per train engine hour than the theoretical result
quoted above.

This question of delays raises another question of sufficient
interest to be worth some further consideration.

The careful attention which has been paid to the booking
and working of freight trains over a number of years—and in
this connection it must me remembered that it is the normal
practice by:one means or another to examine the running
of every freight train on each day it runs, in addition to
frequent general examinations ‘of groups of trains—has
apparently been .insufficient to secure a standard of
punctual running which approaches anything like the
standard for even the less important passenger trains. Even
after every allowance has been made for the facts that

_ passenger trains must as a rule have preference, so that
anything which may cause delay to them js almost certain
"to react adversely upon one or more freight trains, and that
the task is a more difficult orie with freight trains, because
the variations of traffic make it necessary to adjust the
service from day to day, the results are somewhat dis-
appointing. An appreciation of the real causes of the
delays is undoubtedly the first step towards their removal.
It will be realised that the immediate cause of most delays
that occur is that the signals are against the train owing
to a previous train not having cleared the headway distance
inadvance, or the train having to be shunted for a more im-
" portant train to pass. This information is, however, of little
valne. The trains were presumably carefully booked in snch
a way that this would not occur, and it is not until we bave
tracked down what in the first instance caused the trains
50 to depart from the arrangements planned for them that
we have found the real cause of the unsatisfactory working.
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It will be remembered that when discussing Diagram 4
attention was directed to the way in which & comparatively
small delay reacted upon a succession of other trains, so that
a small original delay might lead to a total cumulative
delay of a much greater period. The effect of delays is
indeed so far-reaching and the task of making an analysis so
heavy that it cannot be undertaken lightly.” Unless such
data is already available as a result of the diagram system
of control record being in use, the compilation of a diagram
on the lines of Diagram 4 from the guards’ journals and
signal box or other records js a useful preliminary step.
The value of such a record, both as a method of discover-
ing the comparatively minor causes of individual delays,
and also the major causes of large numbers of deldys, is
so considerable that it is well worth the labour involved,
and an attempt will now be made to describe the process
of preparing the data in a form which the writer has found
to be convenient. ,

The result of an analysis into the xcot causes of freight
train delays is both useful and interesting, but its prepara-
tion involves much careful and patient work on the part
of the compiler. The first part of the process needs little
description. It consists of tracking down to its original
cause the reason for the delay to the particular train under
consideration. The guard’s journal or control record shows
that train *A” is delayed ter minutes at signal-box ‘“B”
and an inquiry from the latter elicits the fact that this was
due to train ““C” occupying the section ahead. Why was
train “C" there? Further inquiry brings to light the fact
that train 'C" was running 15 minutes late becanse it had
had a twenty minutes’ late start from “D,” a junction in
rear, waiting a connection. The connecting train was late
because an unexpected failure of the water supply at "W
had caused it to have a late start of thirty minutes. The
real cause, then, of the delay to train “'A,” was the failure
of the water supply at “W,”” a place which train “A"’ may
not have been within a hundred miles of. Though perbaps
a little unusual, this is by no means an exaggerated case,
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the. first ‘cause frequently being many times removed
from the direct one. Without a. record of the “train
working in diagram’ form, the tim¢ taken to answer
questions of this type for a whole day’s trains would
be such as fo considerably reduce the value of the
resultmg data.

As inquiry into the working of; the mdwldual trains pro-
ceeds, the results are entered on suitable forms, from which

" a sumimary may be compiled.

‘There are so many different causes of freight-train delays
that it "is difficult to avoid the summary becoming
unwieldy. A sub-division under six main heads on the
lines of the summary. given below is probably as con-
venient a form in which to present the final result of the
inquiry as can be found. The results shown.in the state-
ment on page 93, though based on a number of actual
cases, must not be regarded as necessarily typical of British
railways as a.whole, or of any individual system, because
so far as the writer knows, similar investigations have not
been made at all widely, or, if so, the results are not readily

~ available.

It is advantageous to separate the workmg of the pick-up
trains from that of the remaining trains, as the former are
lisble to weight the latter unduly in certain respects. The
separation of the indirect delay, ie., that due to the

- reaction. of initial delay to ome train upon following
‘ones, from' the -direct delay, is also desirable, since
the removal of the latter will automatically remove the
former

In examining the headmgs under which the delays have
been divided, it may be objected that such items as
unbooked stops for cattle and urgent traffics, and other
time which has been deliberately incurred as a result of a
decision by some responsible person that the needs of
traffic necessitated it, should not be included ‘under the
heading of delay. Thete is something to be said
for this point of view, but, on the other hand, it is
desirable to know to what extent such causes as this have
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contributed to the late arrivals at destination of freight
trains, while the amount of reacting delay is an indication
as'to whether good judgment has been used in selecting the
trains to be directly affected. Moreover, this figure is use-
ful when deciding how far such special arrangements,
which are liable to assist one customer at the expense of
a number of others, should, as a matter of policy, be
made.

It may also be objected that the heading of **Accidents”
‘is unnecessary, the delays attributed to this being allocated
under the heading- which is eventually found to be the
reason for them. For example, if the accident is due to a
defect in the permanent way, delays arising from it should
-be included under the heading of “Track and Equipment,”
and so on. This view is quite correct, but, as a matter of
expediency, a separate heading is of value. To be really
useful it is desirable that the analysis of delays should refer
to a recent day, and if its completion were held over, pend-
ing agreement being reached as to the cause of the various
accidents which occur, many weeks’ delay may take place.
In any case, efforts are invariably: made to remove the
causes of accidents and so prevent similar ones occurring, so
that nothing is really lost by treating them separately for
this purpose. ‘ »

Without much additional trouble, the data obtained of
the individual cases can be compiled in such a way as to
lend itself very readily to the compilation of other forms of
summary, which are not only interesting, but are instruc-
tive in so far as they correct any wrongful general impres-
sions which are so liable to be obtained from general obser-
vations. For example, it is interesting to sub-divide further
the delays according to the number of times they are re-
moved from the original delay, so as to get a fairly clear
impression as to how far-reaching the effect of the initial
delay is. Similarly, the separation of the delays accord-
ing to the number of classes of trains in use in lieu of the
simpler separation .used above between pickups and other
classes onlv, will help to demonstrate how far a higher
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classification of train will tend to reduce the delays
on its journey, while if the summary is compiled in
still further detail to indicate the class of train which has
caused the reacting delay, one of the adverse effects of
having a number of different classes of freight trains is
demonstrated.

The value of an analysis on the lines indicated can be
divided into two principal heads. In the first place the
very close scrutiny of the working of each individual train
which is necessary draws attention to a number of causes
of delay which can be removed immediately if appropriate
action is taken. To these must be added a number of
cases which, though not lending themselves to immediate
correction, indicate a simple line of inquiry which will.
have the desired effect. These advantages alone are
sufficient to repay the necessary effort to compile such
data, and the extent to which they are apparent from the
initial analysis of a particular section of line may be
taken as an indication as to how frequently it may be
desirable to repeat such an analysis from this point of
view.

The second use of the analysis, namely, to give the
correct proportionate view of the causes which contribute
to delays to freight trains, is probably much more valu-
able as indicating the general lines on which the problem
of removing the delays should be attacked. It can, for,
example, hardly be expected that the standard of main-
tenance of the engines used for freight, as distinct from
passenger work, should be such that no time would be
lost from the canses included under the-heading of loco-
motive efficiency. The prlce of doing 'so would almost
certainly be prohibitive. It is, however, important that
the extent of loss from the standard which bas been
adopted as the economical one should be realised so that
a proper balance may be maintained between the two
considerations. Similar considerations, though to a
less extent, apply to the causes included under the
heading of track , and equipment, the principal
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difference being that in: most cases the permanent way
- is-in common use by passenger and freight trains; and
the necessary standard for passenger trains must be main-.
tained. . Under- this heading, it is especially desirable-to
know whether any reduced cost of executing extensive
permanent-way operations during such times that a’con-
siderable number ‘of frains are rupning is not more
than offset by the additional costs to those trains as a
result. -

Passing to the operatmg side, an mdncatlon is glven of
the most promising directions for inquiries with a view to
repairing any defects and of the effect of deliberate depar-
tures from the booked working for special reasons. Per-.
haps the most mterestmg of the items under the two heads
of yard and main-line working respectively, is that of the
efféct of trains running before time and so interfering with
other, trains which require possession of the line at the
time the former have taken possession of it. There is
clearly no. objection to 2 train which, for one reason or.
another, has completed its work in less time than is booked
—which presumably represents the time which is normally
necessary—making progress towards its destination so long
as the gain to that train js not more than offset by loss to
other trains which it may displace. There seems, there-

fore, to be little or no justification for a-general ruling
that freight trains must not, when opportunities allow, run
before their booked times, but it does seem to be generally
desirable to ensure that they shall not do so at the expense
of other trains suffering an- equivalent or more than
equivalent loss to the .gain ‘made by the former. The
difficulty of anticipating the extent to which one train is
liable to react upon another is, however, so great that it
is very difficult to lay down a sound general rule to apply
in such cases. On a line where the density is heavy, and
where a high standard of punctuality has already been
reached, it is probably sound to insist upon trains not
running before time as a general rule. In the more normal
cases, however, in which the standard of freight train
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punctuality is considerably lower, such a rule would lead
to a good deal of additional delay, both directly and in-
directly, and any attempt to prevent interruption to
booked paths by holding trains which are before time,
for their proper time, is just as likely to cause delay as to
avoid it. )



CHAPTER IX
" FREIGHT TRAIN SERVICES

HAVING dealt with the ' general questions relating to
the loads and speeds of freight trains, the relations
between them, and a method of tracing out the original
causes, which together interfere with the efficient working
of such trains as may be arranged with a view to their
removal, we must now consider what is in reality a quite
separate question, viz., the arrangement of train services
for goods traffic. There may, in the past, have been a
tendency to emphasise the importance of & high standard
of train-running in such matters as punctuality, train-load,
efc., to the neglect of the equally, if not more, important
consideration of efficient train services, and in some
quarters; at any rate, it would almost appear as though
the difference between these two considerations has not
been realised. Good train loads can frequently be
obtained by giving bad services, and in this connection
the writer would again emphasise a point which has
already been touched mpon more than once that, as a
rule, bad services are not only bad from the point of view
of the trader, but are bad when considered solely from
the point of view of operating cost.

It is difficult to find a word which expresses the manner
in which British goods train services have developed.
To say that they have grown up to meet the needs of
expanding traffics is to tell. only a small portion of the
story. There has been, and still is, an almost constant
succession .of building up and partial pulling down again

o
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- and rebuilding to a different pattern in an attempt to meet .
the ever-changing amounts and directions in which traffic
is offered for conveyance. It is as though one were trying
to construct a complete jigsaw picture with the shapes of
the different pieces constantly changing and with no hope
of their ever ceasing to do so.

Minor alterations are made as a result of the vigilance of
the yardmasters, stationmasters, controllers, freight-train
and time-table clerks, inspectors, and the outside staffs,
who are constantly watching for the opportunities to make
improvements. A smaller proportion are the result of
attention being drawn to cases of delay by the
traders interested. In both cases the inquiry made
in connection with one case may bring to light infor-
mation which suggests further improvements. It is
inevitable, however, that the cumulative effect of the
frequent changes and the conditions under which they are
made should be to provide scope for further improvements
which cannot readily be appreciated during the processes
of carrying out the individual changes. This, together
with the constant fluctuations in the flow of the different
kinds of goods traffic, which appear to change with greater
frequency and in greater degree in recent times, make it
desirable that the services themselves shall frequently be
reviewed as a whole. It is, therefore, proposed to set out
one or two typical examples of the way in whlch such Teview
can be conducted.

It is clearly essential that the operation of reviewing a
train service in an area shall be carried out by someone
who has a thorough knowledge of the railway geography
of the area under consideration. In order, therefore, to
simplify the setting out of the problems at present under
consideration, use will be made of Diagram 1. The data
required consist of the numbers of wagons passing between
the different points on the lines and a knowledge of the
train speeds and loads which are desirable for the different
sections of the line concerned. The period which it may
be necessary to take in order to give a reasonabiy accurate
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picture of the traffic passing will vary a little under
different circumstances. A week is usually sufficient, but
the analysis should show separate particulars for Monday
to Friday, and Saturday respectively, owing to the shorter
working day on Saturday affecting the total amount of
traffic passing,

There is a good deal to be said for a fairly regular com-
pilation three or four times a year, so that the conditions
for the different seasons of the year may be compared with
each other, and with similar particulars for preceding years.

Theoretically, it would appear to be desirable to compile
the necessary particulars for the whole of a company, or
at any rate a large area, at the same time, and consider
the service as 2 whole. In practice, however, the resultant
data are inclined to be so unwieldy that the maximum
benefit is not obtained. It is usually better, therefore, to
deal at one time with two or three yards where the working
is closely interwoven.

" The form in which it is desirable to present the data
varies a little with the type of yard. If the yard at “A”
(Diagram 1), being a purely terminal one, is taken, the
destinations of the different wagons which leave “A™ will
give the necessary information. If the yard at “P” is
under consideration, not only the destinations, but the
originating points, should be obtained, the Up and Down
yards being treated as separate units. In the case of “'C,”
where the traffic flows into a corimon point for distribution
in all directions, which will probably have led to a yard
being constructed which serves in common both Up and
Down directions to and from the different branches con-
verging at it, a similar form is uvsed, but withont the
division between Up and Down directions,

At terminal points particulars can be obtained from the
records of wagons loaded, but where wagons already in
transit are concerned, a special record is usually required,
and in this case it is convenient to take a record at the
marshalling yard itself. A convenient form in which the
resultant particulars can be summarised faces page 100,
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the yard at “'C"" previously referred to being taken as the
example for detailed discussion, .

It will be noticed that the top and side headmgs of the
statement are identical, so that one may see at a glance
the average number of wagons which have passed through
the */C” yard to and from the different places or groups
of places. For convenience of setting out, the full head-
ings have only been given at the side, abbreviated head-
ings being used at the tops of the columns, The thicker
lines are used to group the smaller divisions according to
the last stage of the journey before reaching “C” yard.
For example, the first three headings may be described as
‘the “B”* group since the traffic from station 'A," stations
between ““A’" and “B,"” and stations beyond “B” in the
direction of “H,” will all pass “B” on its way to “C.”
The exception to this is what we may call the “C"’ group,

“ which includes traffic to or from “C” from or to. wayside
stations served by /C’* on the branches radiating immedi-
ately from it. In some cases where the number of sub-
divisions is large, it is an advantage to compile separate
group totals, and in others to divide the main groups into
sub-groups according to the traffic passing through two or
more important junctions farther removed from the centre
under consideration than the Jast junction. The reader
should have no difﬁculty- in following the principles on
which the statement is compiled if careful reference is
made to Diagram 1. The object of grouping the heads
in the manner described will be apparent when we begin
to consider the data presented by it.

We are now in a position to see how far the traffic avall-
able offers opportunities to improve the services of the
traffic at present passing through ““C.” Considering first
the sub-division of the traffic under the individual head-
ings, and dealing for the moment with the normal week-
days, we notice that from A’ there is a daily average
of 30 wagons to “E’* and stations served by “E,” and
38 wagons to “‘F"* and stations served by “F.” Unless,
therefore, a load of this size is not accepted as being
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sufficient fo warmant the runmng of a through train, it
would appear that 'such trains should be arranged from
“A” ‘to these two- points, Snmlarly, theré would appear
to be a case for athrough train for the 51 wagons from
station “B” to “F” and a further examination of the
Statement on these lines, taking a minimum of 35 wagons
as sufficient to warrant through train working, will indicate
a number of ather possibilities in this direction.: It may be,
of course, that some through trains are already running
between such: points, but if this s so, it would appear that
- additional through trains are desirable since the stateent
only includes. traffic wh1ch has actually been staged through
“C” yard. . :
} Havmg dxsposed of the individual centres, the pOSSlblll-
ties arising from the group centresshould then be examined,
for ‘example, neither “‘A” nor *B" centre has sufficient
wagons to warrant a through train to “N” with traffic for
“N" and beyond but if the traffic from A" and “‘B” for
this centre is combined at.B,”” an average of 39 wagons a
day would be available. Whether this particular step is
desirable, however,-requires further consideration.. If the
traffic from the “C”" group is added, it will be seen that
there is a total of 59 wagons per day from “C" to “N’* and
beyond, and it may be that, on balance of the whole of the
circumstances at the different points in the area, it is better
to make “‘C" the collecting point for this particular destina-
tion. As a general rule, however, it is better to make the
through train for the longest possible distance, and in this
case the train starting at “B” could, if desirable, call at
““C and pick up the section of “N”’ traffic arising at the
“C” group stations. The statement will also draw atten-
“tion to cases in which yards which already have services
past “C"".are staging a certain number of wagons through
“C.” Under certain circumstances this may be legitimate,
but the practice should be kept under careful control.” |
When the possibilities-the traffic offers have thus been
discovered, the necessary revision to the train timings,
engine working, guards’ working, and other similar ques-
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tions must be arranged, after which the improved services
can be brought into operation. A similar process must, of
course, be gone through in connection with the opportuni-
ties the lighter traffic offering on Saturday gives. The
advantage is not confined to the gain in transit time of such
traffic as has been directed past “C” yard. The relief to
that yard should, sooner or later; reduce the working costs
there, while much of the remaining traffic shonld benefit as
a result of its being dealt with earlier. Against this must be
set the possible risk of worsening the service for a propor-
tion of traffic which must continue to pass through “C”
yard, because the reduced number of wagons entering the
yard reduces the possibilities for services from there.

We have just discussed a case in which the improvement
of the train services provided incidental relief to marshal-

+ling yard accommodation. It frequently happens that the
need for the latter, or the alternative of incurring the
expense of providing increased accommodation, is the direct
reason for considering the possibility of revision.

Let us suppose that a short distance outside the station
“J"” (Diagram 1} in the direction of “F" there is a short
spur line connecting an area which, owing to certain natural
advantages, has been developed for special industrial
purposes (see Diagram 13). The spur line is regarded and
worked as a siding under the control of the ]’ yard.”
Towards the end of the spur there is a small group. of four
sidings, “Z,” beyond which are leads into six different
works, | to 6, all of which are developing at a fairly rapid
rate. The nature of the business is such that on the whole
the receipt and dispatch of ‘wagons are spread pretty evenly
over the working day. Originally, traffic for these works
was worked from the marshalling yard at “J"* to the group
of four sidings previously referred to, and, having been
.sorted there, delivered to the appropriate works, the out-
ward traffic being lifted from the works sidings and
worked to *“J" yard to be marshalled with the other traffic
dealt with at that point. The development in this area was
not contemplated when the marshalling yard at “J" was
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constructed, and the traffic to be dealt with there was as
much as could be handled economically even before it took
place. To make matters worse, with the expansion of the
works and consequently the traffic, the pressure for earlier
delivery of some of the inward traffic has necessitated a
certain amount of preliminary sorting at “J"* before for-
warding to the group of 51dmgs at “Z.” The not unnatural
result of this state of affairs is that an application has been

- made for an extension of the small group of sidings at “Z"
to enable the whole of the local marshalling to be done
expeditiously there, and for an extension of the facilities
at “J"' to meet the requirements of the new and additional
traffic. In the meantime, the congestion which naturally
follows the attempt to deal at “‘]”* with traffic considerably
beyond the capacity of the accommodation there has not
only increased the cost per unit of traffic handled, -but is
leading to serious delays, which in turn are handicapping
the development of the industries, the present traffic of
which has caused the difficulty.

Let us assume that the possibility of relieving the pressure
at “],” by diverting traffic staged to it from other centres,
has been explored, and that everything possible in this
direction has been done without easing the difficulty suffi-
ciently to meet the case under consideration. The first step
in this, as indeed in all similar problems, is to discover the
extent and destinations of the traffic concerned. An inquiry
into the present state of affairs brings to light the fact that
the traffic arising in the *Z”’ area amounts approximately to
250 wagons per day, and that these are available for lifting
to 'J" in loads of 40 wagons at intervals of about four
hours, the normal arrangement being that an engine works
a load of inward traffic from “J" to “Z,"” completes the
sorting of and delivers its load, and lifts a load of outward
traffic back to **J"* in about this time. A statement, similar
in principle to the one discussed earlier in this chapter, but
much simpler to meet the needs of the simpler case, is now
required. In view of the amount of traffic involved, a state-
ment—for a period sufficiently long to be typicai—of traffic

H



106

for individual destinations grouped according to stations
served direct by trains starting from “J,” and other
stations served wiz “H,” “K,” and ‘‘F" respectively,
would probably be sufficient. This information will readily
be available from the records of forwardings which will be
kept. It is not necessary to reproduce the details of such a
statement in the case under consideration, it being sufficient
to say that it showed that the 250 wagons per day were
approximately divided as follows:

To stations vie K ... .. 148 per day.
" » » 8 ,,
noom w B 16,
noon T 6 . .

With this information before us, the possibilities in the
way of relieving “‘J" at once begin to emerge, but, before
we proceed further, it is desirable to know what is happen-
ing to the traffic for “K" and “‘H” directions respectively,
at “].”" Inquiry at the latter point elicits the fact that,
apart from the separation into the two directions, which is
essential, the pressure upon. the accommodation there
prevénts any opportunity being realised of doing more
than passing on the traffic received to “K” and “H”
respectively.
~ The traffic between “Z” and “K” is approximately

equivalent to three loads per day, and that between “Z”
and “H” to two loads per day. If, therefore, it is possible
to arrange direct trains from “Z” to “H” and “K”
respectively, a solution to the problem, which at once
improves the service for the outward traffic and provides
considerable relief at *“J,” is provided. The circumstances
in this case afford an excellent example of the advantages
of co-operation between the trader and the railway com-
pany to their mutual benefit. It will be clear that if the
traders concerned in this traffic could arrange to fit in their
loading—or, alternatively, their arrangements for placing
the outward wagons in the exchange sidings—with a time-
table of alternate trains, at mutvally convenient times, to

N
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“H" and ‘K" respectively, at suitable intervals through-
out the working day, starting and finishing with a train for
the *K" direction, so as to cater for the additional load to
that point, with one train per day for traffic which must
continue to go to *“J”’ (i.e., that for the “‘F"’ direction and
other stations in the vicinity of *'J"’), any further loss of
time in marshalling to enable through services to be run
would be avoided.

In these days, most large traders would be willing to
co-operate in such a way, and, except in exceptional cases,
it is probable that any difficulties they had might be such
as could be overcome with a slightly altered organisation.
In so far as they could not, arrangements would have to
be made for the separation of the remaining traffics to “H"’
and ‘K" respectively to be done in the small group of
sidings at “Z."” It may be, for example, that the remnant
of traffic which had to go to "]’ was the difficulty, in
which case it might be separated from the other traffic
before the through loads were dispatched, and accumulated
in the sidings at “Z" for a trip to “J”" at the most con-
venient time. In many cases it would probably be found
that the firms concerned could go even further and, if given
the forward services from ‘“H” and “K" respectively,
arrange their traffic in such a way that that for the services
leaving *“H"’ and K"’ earlier than the remainder would be
made available for the earlier trips from “Z.”" The result
of such an arrangement may be summed up as follows:
The yards at “H" and “K" would have no additional work
imposed upon them because they are already dealing with
the trafic. The yard at “J” would be relieved of over
90 per cent of the traffic from “Z,” and the relief would
enable the other traffics which continued to be dealt with
at “J” to be dealt with more conveniently. The traffic
directly concerned would receive a greatly improved service
to the advantage of both trader and the railway company,
whilst the need for capital expenditure on additional siding
accommodation at “'Z” and 'J"’ would be obviated.

The traffic in the reverse direction has still to be con-
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sidered.  If it is coming from approximately the same
directions. as the outward traffic is going, the obvions way
would be for “H” and “K" respectively to make up train
loads for “Z” marshalled for the six sidings. Before any
“conclusion could be come to, however,” a similar analysis
of the traffic in the reverse direction would be necessary.
If. this indicated that similar advantages coulll be gained,
the total relief at “J” would be very considerable, but
even if this were not the case, and it was necessary for “J*"
to continue to receive the inward traffic, and for it to be-
dealt with as previously, the relief already afforded would
ease the difficulty of doing this, whilst the balance for train
working: purposes between J,”” “H” and “K” respec-
tively would not be upset because, however unbalanced the
traffic for “Z" was the conditions in this respect had not
altered. - This case is typical of many that can be found in
comimon practice. ‘The principles illustrated by it are not
affected by the fact that ““Z” is a centre serving a group
of private sidings only, nor that it is in close proximity to
“J" and the distances between “‘J” and “K’ and “J”
and “"H" respectively are not very great.

Other somewhat similar illustrations might be given, “but
the two quoted are probably sufficient to illustrate both the
importance of such investigations and a satisfactory method
of conducting them. They may also have demonstrated
how very far-reaching the effect of poor services may be,
not only from the point of view of the transit of the traffic
and the user of the vehicles, but in their effect upon the
provision of accommodation and working costs. These are
indeed so important that to the direct reward which suc-
cessful 'searches for improved services may bring must be
added many indirect advantages which, being in-many
cases accimulative in their effects, may frequently equal,
or even outbalance, the direct advantages.



- CHAPTER X
LIGHT SHUNTING ENGINES

THERE is still considerable difference of opinion ameng

responsible railway officials as to the scope which exists
for the employment of shunting engmes of light type, such
as the “Sentinel” shunting engine. Until comparatively
recently, their use on British railways was, apart from
quite exceptional cases, unknown, and the view was freely
expressed that any advantages they might have over the
shunting engine of the normal railway locomotive type were
far more than outbalanced by their limitations. To some
extent this was undoubtedly dueto the convenience of
reserving the lighter work for engines of the normal railway
locomotive type which had. been displaced for main line
work by engines of later-type and bigger hauling capacity,
but which still possessed some years of useful life. The
stringent restrictions upon engine building which financial
and other considerations have imposed during recent years
has modified this influence. In some degree also the loss
of the advantages of standardisation which the introduction
of a unit of a new type involved tended to create a prejudice
against it, though clearly it should not have done so had
standardisation been regarded as it should, as the means
to an end and not an end in itself.

Gradually, however, as practical experiments were made,
the light type has been found to be increasingly valuable,
and the tide is rapidly turning in its favour as its value
becomes more widely recognised. It must, moreover, be
remembered that the light type is in its earliest stages of

109
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development, and that its comparative simplicity of destgn
and lower cost per unit combine to encourage experiment
in search of improved design. The progress which has been
made in this direction during the last few years makes it
necessary to write with considerable caution on this aspect
of thie question, but, at its present state of development, it
may be stated that its use as substitute for the normal type
of failway locomotive on freight work can conveniently be
divided under three heads:

(a) The simple substitution of engines constantly employed on
shunting work.
(b) For shunting purposes in lien of the engines of trains of
the pick-up and similar type, chiefly at wayside stations.
{¢) The complete substitution of the normal type of locomotive
on branches where traffic is such tbat the total load
- is small,

Before discussing the possibilities under these three
heads, reference should be made to the comparative costs
of working the different types of engines. The light unit
type has hardly been in use sufficiently long for a very
definite comparison to be made. - The principal heads under
‘which the comparative costs must be calculated are, of
course, Interest on Capital, Maintenance and Renewal, and
Cost of Working, the latter being divided into manning
cost, and cost of fuel, oil, and other stores. If the com-
parison of capital cost be made on new units in each case,
the light unit undoubtedly scores, but the comparison must
more frequently be made between the new light unit and
"the book value less scrap value of the heavy unit which
has become obsolete for main line purposes. The cost of
renewal is that on which there is most doubt in the absence
of the necessary length of experience of working to prove
how long the useful life of the light unit is. The reduction
of the engine crew from two to one reduces the manning
cost in almost- equal proportions, while the reduction in
coal, etc., consumption is considerably greater.

In considering all three costs, moreover, the advantage
the light unit gains by its greater availability in service
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must be remembered. Thesaving of time in preparing,
stabling, and in less frequent and shorter periods of inter-
mediate “loco duty"’ time, enables the cost of the light type
to be divided over a greater number of effective working
hours. In regarding the comparative cost of the light type
as approximately half that of the older type, therefore—
which is. accepted in many quarters as-a reasonable
approximation~it is at least possible that the comparison
is unduly weighted in favour of the latter. The actual cost
in the case of either type will vary according to the nature
of the work, the method of calculation, and so on, but for
our purposes we can take as a rough guide the fact that if
the lighter type of engine can perform the work under con-
sideration in the same time as the heavier typs, the cost
will be reduced by half and that advantage will be main-
tained up to the stage where the light unit will occupy twice
as long as the heavier one, at which point the costs will
become equal, though we may still be gaining in other
directions by employing the lighter unit.

In the first case mentioned, namely, the simple substitu-
tion of engines constantly employed on shunting work, the
merits of the case for substitution depend entirely upon the
capacity of the lighter type engine to perform the work
efficiently in an amount of time either equal to, or up to,
but not greater than, twice the time occupied by the heavier
one. Experience has proved that the present type of light
unit is not suitable for marshalling yard work proper. The
engine itself is not sufficiently heavy to give the quick
control that is desirable to shunt at the speed necessary at
large marshalling yards with a fairly constant succession of
traffic. Keeping in mind, however, the comparative costs
of the two types, there is probably a case for experimental
use for purely marshalling purposes at small marshalling
yards where the shunting work is only intermittent, and
the rate of shunting less important. For shunting work at
goods stations of considerable size, or on spur lines serving
private sidings, where circumstances make it necessary to
separate for delivery and/or collect for forwarding to the
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marshalling yard proper, groups of up to, say, 15 or 20
wagons, it is, if anything, superior to the more normal type
of locomotive, quite apart from its reduced cost of working.

" The ease of handling, the less frequent interruptions for
water supply and other locomotive duties, and its general
-handiness, all tell in its favour. The same advantages
apply for many types of dock shunting work.

It is, however, in comnection with the type of work men-
tioned under the second heading that in the writer’s view
there is the greatest scope for its development. The prob-
lem of providing a satisfactory service for wayside stations
is a very old and difficult one, which until the advent of

~ the light type of shunting engine appeared to be incapable
of satisfactory solution, except at prohibitive cost. The
station that is fortunate enough to be near the starting point
of the pick-up train can be given a reasonable mormning
delivery, but, by the time the pick-up has served a number-
“of stations along the branch, it is frequently noon or later
before the first daily service arrives. In the reverse direc-
tion, if the wagons from the wayside stations are to reach
the marshalling centre in time to connect with that night’s
outward trains, the train must commence its journey so
early ‘that the earlier stations served by it must have their
goods ready loaded by the early afternoon, and thus give
little opportunity for forward transit on the day the loading
of the goods commences. The inconvenience is aggravated
by the fact that the agricultural produce which forms the
bulk of the roadside station traffic has frequently to be
carted for a considerable distance to the station, and
involves a number of journeys before a wagon-load can be
- completed. The development of the use of road motor
vehicles has made the position an even more unsatisfactory

one from the railway point of view.

Again, the pick-up type of train, by its very nature,
makes the biggest demand upon the line occupation, the
comparatively short distances between stations never giving
it an opportunity to run at really satisfactory speeds even
though the load is relatively light. At many stations, more-
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over, the expense of providing special accommodation in
which the remaining train can stand while the station
shunting is performed is prohibitive, and the main line
must be occupied during the whole of the process.. These
in turn make it essential there shall be a substantial margin
in front of passenger or through freight trains which may
be following, thus adding a fair proportion of ineffective
time at the stations to the time necessary "to perform the
shunting there. The endeavour to make some improvement
has led to many of the services being wholly or partially
duplicated, though it may be doubtful whether the direct
revenue from the traffic is-sufficient to justify the extra.
expense. It is on the possibilities attending the use of the
“Sentinel”” type of shunting engines, with the object of
overcoming the disadvantages mentioned, that the view
just expressed is founded. )

It regard be paid to the features mentioned, it is a little
surprising that the opportunities offered by the introduction
of light shunting units were not more readily recognised,
though this may be attributable, at least to some extent, to
the same causes. In the efforts to overcome the difficulties
referred to in the absence of light shunting units, much
painstaking and efficient work had been performed in the
direction of introducing semi-pick-up trains, using what
would otherwise be through trains to serve one or two of -
the more important stations, and, by other similar
means, relieving the situation. This, in turn, necessitated
rearrangements of the engine and train men’s workings,
and in many cases resulted in workings which were less
economical than those which were possible when a simple
pick-up service serving in turn the stations on a branch was
considered sufficient. The effect of this has been twofold.
On the one hand, the opportunity for introducing the light
shunting unit has tended to be obscured, and, on the other,
those concerned have hesitated about introducing a new
method which will wholly or partially upset the ingenious
scheming which has given what has come to be regarded
as a teasonably efficient service, It is, however, important
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to remember that it is because of this that the savings to
be derived from the introduction of the light unit are
greater than they otherwise would be. The question may
be asked, why, with all these advantages, the light unit
has not been substituted for the heavier one on a wholesale
scale? - A little consideration will, . however, make
it clear ‘that before the substitution is desirable, it is
necessary .to discover cases in which it can ‘be
done  on a sufficiently lage scale to enable a heavy unit
to be saved for approximately a complete shift, either
directly or by rearrangement with engine turns other than
those directly affected. ‘

In the simplest type of case—namely, that in which the
amount of time spent at stations by a pick-up train is such
that double shifting of the train engine is necessary, and
the employment of a light unit at some or all of the stations
will relieve the train engine of sufficient of its shunting work
to enable the train work to be completed within a single
shift—it is hardly necessary to resort to a diagram. The
facts of the case affected by the alteration can be set out
clearly in simple ﬁgures In most cases, however, the relief
the light unit gives must be spread over more than one
train, the best opportunities frequently occurring at the
larger stations near some centre. Hence, it is difficult to
appreciate all the favourable opportunities for introducing
light type shunting engines to relieve train engines of their
shunting work, unless it is possible to present the facts in
some form which will show clearly, not only the amount
of shunting time at present occupied at each station, but
the total time spent there, and the effect the relieving of
the train of all or a portion of its shunting work will have
upon it.

If diagrams of the type of Diagram 4 are already avail-
able, and the working under consideration is confined to
points already shown on that diagram, it is hardly neces-
sary to prepare a special ong; but if, as olten will be the
case, two or more diagrams of the type referred to are
involved, or no diagram at all is available, the type of
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diagram shown in Diagram 14 provides a more convenient
method of presenting the information for the whole of the
lines concerned. The very simple illustration given on
Diagram [4 does not actually represent a case where two
lines are concerned, but will be sufficient to illustrate the
lines on which the more complicated case should be con-'
structed. Diagram 14 illustrates the consideration of the
working at the intermediate stations between “F" and “G"'
on Diagram 1, with a view to exploring the possibility of
introducing a light shunting unit. There are three stations
between these points, which for convenience have been
named 1, 2 and 3 respectively. No. 1 is a small wayside
station, The two others are of considerable size, and the
traffic of such a character that a good deal of shunting is
necessary, and that at Station 3 of such a volume that more
than one service a day is required to enable it to be dealt
with in the accommodation provided. Having decided
upon the form of diagram, which will be apparent from an
examination of the one given, the first step is to plot out
upon it the working of the trains under consideration, dis-
tinguishing either by means of colour or in some other
method the different ways in which the time is occupied,
i.e., at stations, shunting or waiting margins respectively,
in running, etc. The present working is as follows:

Arr. Dep. Remarks.
aum. a.m.

Station F ... .. 9.0 )
. 1 L e 9.36 )
T2 .. .. 054 .o Shunts until 10.36

. and waits passing
of No. 14.
p.m
Station 3 e e 1118 1240 °  Shunts until 12.15

and waits for
passing of No. 20.

pm.
w G 116
‘ Engine dismissed
1,50,
Engine in yard 2.20,
w G 2.42
A Y ¥ 12
F 442

”»
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< Remarks.

Arr. Dep. .
L p.m. p.m. .

Station F - 5.0 Engine and van.

" 5.30 6.25 .

n o 6.40 810 Shunts. until _7.60
= At . and waits™ for
- ; . : passing of No. 40,

R | Gt 820 . 832 . T
S F 9.0 ’

»”

For engine ,working and train men’s working purposes,
these trains have been combined-afid worked by double-
shifting an engine and using two shifts of men, who change
-on the arrival at Station “F”’ of the 2.42 p.m. train from
llG » N
When this information has been set out on Diagram 14,
we can see at a glance what opportunities there are for
relieving -the train engine of shunting work, and form a
- general impression of the effect this will have on the work-
ing of the train and traffic, which can be confirmed by
plotting thé proposed working upon the same diagram. It
is, perhaps, hardly necessary to et out the proposed work-
ing in the same detail as the form set out above, but an
explanation of the work to be allotted to the light unit may
be desirable so that the diagram may readily be followed.
The light unit prepares the yard at Station 2 in such a way
that the train engine can with one or two shunting move-
" ments put the arriving traffic in position for delivery to be
taken. It then proceeds to Station 3, and, having again-
prepared the yard, receives the traffic on the arrival of the
train and places it for delivery as necessary. The light unit
returns to Station 2, makes certain changes that may be
desirable there during the quiet time about the dinner hour,
and returns to Station 3.in time to deal with the traffic
which the train has delivered on its return trip from “‘G.”
It remains at Station 3 sufficiently long to prepare the
majority of the traffic for lifting by the last trip from
Station 3 to 'Station ““F,”” then proceeds to Station 2 and
prepares that station’s traffic for the same trip, afterwards
generally adjusting the positions of the remaining wagons
_ in the yard as may be desirable. It will be noticed that
_ more time Iis booked at both stations, but particularly at
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Station 3, than is really necessary, and this is referred to
later. The employment of a light type of shunting engine
at Stations 2 and 3 respectively has so relieved the train
engine that the work which previously took two shifts can
be completed in one shift,

This in itself would appear to justify the employment of
the light type of shunting engine, though the possibilities
have by no means been exhausted. Under the present
working, the train engine spends approximately 4.7 hours
shunting at Stations 2 and 3, but, on the proposed working
as arranged, 6.2 light shunting engine hours are available,
to which must be added a portion of the 1.6 hours which
are still spent by the train engine at those stations. It will
thus be seen that the proposed scheme provides a margin
of power which might be regarded as available to meet an
increase in traffic. Alternatively, a rearrangement of engine
working, in which other trains were also concerned,
might enable advantage to be taken of this, if, by relieving
the revised train turns of still further shunting, the neces-
sary services could still be given. Ignoring this margin,
however, the advantages of the revision as indicated on the
diagram may be summarised as follows: The cost of the

- working is reduced by half the cost of one engine shift by
the employment of the lighter type of shunting engine in
lieu of the heavy type for one shift. The first delivery of
traffic at Station 3 is approximately three-quarters of an
hour earlier, and at Station “‘G”’.two hours earlier than
before, and in turn the midday trip from Station "‘G” to
“F" is approximately two hours earlier. On the other
hand, traffic from Stations 3, 2 and 1 reaches “F"’ three
hours earlier in the evening, thus affording opportunities
for making earlier connections than would otherwise be the
case. ,

1t has been assumed that the light shunting unit can be

stationed at Station 2, though it is unlikely there will be
an engine shed there. If it should be considered necessary
that an engine of this type should be stabled at an engine
shed, there would be time for it to travel light from and to
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“F" at the respective ends of the working day, and still
perform the necessary shunting work, though this would
naturally reduce the reserve available for additional work.
To get the maximum use out of the light shunting unit,
however, it would appear to be desirable to depart some-
what from the specialisation of labour which is followed in
normal locomotive practice, and place the light unjt under
the care of a driver who is capable of taking sole charge of
his engine and preparing it for duty at the beginning of
each day, on much the same lines as the road motorman
using a similar type of engine does, even to the extent of
performing light repairs, and thus enable the engine to be
stationed at the point which reduces the ineffective time at
the beginning and end of the-shift to a minimum.

Such a case as thaf mentioned under our third main
heading, namely, the substitution of the normal class of
locomotive for trains working on branches where traffic is
-such that the total load is small, is nothing like so common
as the type of case we have just been discussing. Here,
again, however, there may be possibilities which have nol
yet been appreciated. The design of thelight shunting
engine has by no means reached finality. - There are already
in use shunting engines of the “‘Sentinel”” type which are
more powerful than the smaller.types of normal loco-
motives, and there wonld appear to be no reason why 2
considerable increase of power should not be given withou
sacrificing an undue proportion of the economies the light
type of engine gives. The margin between the costs of
working the two types is-such that where necessary the
traffic to be handled might be reduced to within th
capacity of the light type of engine by duplicating the
service over a portion of the line, and still leave som
saving to add to the advantages of the improved service
With suitable gearing, the engine could if desirable be use¢
to haul passenger vehicles of a type suitable for a branct
that is likely to provide the right type of freight train, anc
further advantage thereby be reaped from the substitution



"CHAPTER XI
MINERAL TRAFFIC FOR SHIPMENT

REFERENCE has already been made to one direction
in which, by co-operation with the trader, the work-
ing of freight traffic can be improved; but there would-
appear to be the greatest scope of all in connection with
the working of traffic on what may be called a wholesale
scale, such as that of mineral traffic for shipment. To assist
us in considering a typical example of this, it has been
assumed that the section of railway illustrated on Diagram 1

included an important coal shipment port at ‘A" and two
coalfields, shaded and lettered “X"” and *“Y”’ in the repro-.
duction of this diagram, which appears on page 120
(Diagram 15). The position of three of the collieries only
is indicated. These should be ignored for the present,

having been inserted for use in connection with Chapter
XII. The output from these coalfields is not confined to
shipment coal, there being a demand for industrial purposes
in those parts of the area which the density of railway lines
and trains upon them indicate to be engaged on a large
scale in industrial operations of one sort and another, and
over the whole area for household purposes. The propor-
tion of output supplied to these various markets will vary,

depending upon the many different factors affecting the
demand for coal, and the price the consumer is, therefore,

willing to pay for it.

Confining our consideration to the shlpment portion of
the traffic, we will first assume that there is no regulation
system of any kind in operation in connection with the

119
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mineral traffic shipped through port “A.”" There would
then be two alternatives open to those responsible for the
marketing of the output of coal from the collieries. They
might, without waiting for any definite shipment orders,
dispatch such quantities and qualities of coal as was con-
venient to them, consigned to themselves or some ‘agent, to
port “A,” in the hope that orders for this would be forth-
coming. Alternatively, they might, before consigning any
part of their output to the port, wait until their selling
agents reported that orders had been received, and
endeavour to time its dispatch so that it would reach the
port about the time required for shipment. In practice,
they would probably combine these methods, the extent to
which the latter was adopted depending upon the current
demand for their output. -

The advantage to them of the former method would be
that it would put them in the position of having quantities
of coal of their different qualities on hand at the port, and
therefore in a position to accept short notice orders for
“spot”" coal, for which the shipper might be willing to pay
a little more than the then ruling price. Against this, there
would be the continued cost of the wagons in which the
stocks of coal were stored at the port, and the siding accom-
modation occupied by them, In order, therefore, that the
case against the non-regulation system shall not be over-
weighted for the purpose of comparing it with that for a-
regulation system, we will make the comparison on the
assumption that the second alternative method, namely,
that the coal is only sent to the port after definite
orders for shipment have been received, is the practice
followed.’

Let us consider the case of the shipment of a parcel of,
say, 5,000 tons of best steam coal, which the shipper placed
with a colliery in area X" on, say, March 1, for shipment
in the s.5. Koalcarrier from port “‘A,” which vessel, it is
stated, will be ready to receive the coal at that port on
March 14. The colliery manager, knowing that coal from
his colliery has on occasions taken three or four days to

. .
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reach port “A,” would probably, unless he were having
- difficulty in meeting his current ordess, add a day to this
to make sure, and—if we assume that his output is such
that it would take him three or four days to supply the total
quantity—would begin almost at once to load and ticket the
coal for dispatch. A number of the wagons containing part
of the coal towards the order would therefore be placed in
the dispatch sidings ready for the railway company to work
_forward, ticketed for port ““A,” along with coal for other
destinations. The railway representative on the spot, or a
visiting representative from some station in the vicinity,
when ‘making his periodical visit to the colliery sidings,
would take particulars of the traffic, and communicate with
the cenitre responsible for arranging engine power for it to
be lifted. In many cases the service would be prearranged
on the average requirements of the collieries on that branch,
such service being adjusted in either direction according to
whether the traffic on a particular day was above or below
the normal. In this way the traffic loaded at the colliery
would be worked to the nearest marshalling yard, and,
except in so far as in certain areas there is sufficient mineral
traffic to justify its beinig dealt with in separate marshalling
yards, it would be dealt with in the same way as goods
traffic and worked forward along with other freight traffic
for the same direction to the next convenient marshalling
yard for handling it. (Considering the area “Y,” the
traffic from the collieries on the “NM” and ‘PN’ branches
wotld probably be worked to “N” and that from the
collieries on the “NG'’ branch to “G,"” unless the flow of
coal from that area in the direction of ‘NP’ made it desir-
able to concentrate from both directions at “N," even at
the cost of extending the distance a portion of the traffic
had to be hauled. The traffic arising in the “X*’ coalfield
might be concentrated at “°C,” though some of it would
almost certainly be staged to “E* and “F”’ before reach-
ing “C.”) If everything has gone well, therefore, the
traffic should by this means have all reached “A” a day
or two before March 14, some of it having been there some
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days earlier, and if the ship is available the full order can
be shipped without difficulty.

It will, however, be appreciated that if we take the
average load in the wagons as 10 tons, 500 wagons would
be necessary to carry this cargo. The average length of a
10-ton coal wagon may be taken as seven yards, so that
3,500 yards, or, roughly, two miles, of siding accommoda- -
tion will be occupied by them. If we say that the first
parcel of coal was filled and dispatched on March 4, and |
the coal dispatched in four 1,250-ton lots on successive
days, the total number of wagon days occupied up to
March 14 is 4,250, an average of 8.5 wagon days per
wagon, so that two miles of sidings would be occupied for
8.5 days. For the purpose of this calculation, it has been
assumed that the full 5,000 tons have been shipped on
March 14, which is unlikely.

In practice, moreover, it is improbable that the ship
would be available to take the coal on that day—March 14.
In giving this date to the shipper, the shipowner’s repre-
sentative would be anxious to be on the right sideso as to
avoid any possibility of the ship losing time waiting cargo,
whilst the shipper would be anxious to make sure that his
coal was at the port in good time. To any margin that
they added for these reasons must be added the effect of
delays which are inseparable from sea transit, e.g., delays
owing to bad weather, and so on. The position in regard
to coal from the “Y" coalfield will be very similar, except
that the greater distance may make it appear to be desirable
to add a day or so to the transit time.

1f we assume that port “A” is capable of shipping coal
into six vessels at once, and that on the average these
vessels occupy three days each, it will be seen that an
enormous amount of coal will be on hand at, or en route
to, the port, entailing the provision of very extensive siding
accommodation and the use of a very large number of
wagons. In this connection, the reader must remember to.
take into consideration that coal which has been sent for-
ward in the absence of definite orders for shipment which
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must be added ‘to that just referred to. Sooner or later,
however, the coal is shipped, and the empties are dispatched
on their journey back to the colliery, similar stages as a
tule being necessary as took place on the outward journey.
When shipments are low in relation to the siding accom-
modation at the port, the business can be carried on fairly
satisfactorily if the cost in siding accommodation and
wagon usage is ignored. It will readily be appreciated,
however, that when the export coal trade is good, there is
considerable risk of even extensive siding accommodation
at, or en route to, the port becoming congested, resulting
in traffic having to be held back at the marshalling yards,
"and thus getting out of course. This results in portions of
the different cargoes not reaching the port of shipment in
time, and in turn encourages the colliery managers and
shippers to dispatch future lots with an even greater margin
of time for safety, which also adds to the congestion and
causes even greater difficulty.
Let us now compare the conditions under which the cargo
of the s.s. Koalcarrier would be shipped if a regulation
systern were in operation at port “A.”’ At the same time
as the shipper placed the order with the colliery company
it would be necessary for him to advise the dock, and, if
they were separate, the railway, authority responsible for
the leading arrangements to the dock, of the desire to ship
this coal into the s.s. Koalcarrier about the date named.
.The next step would be for the dock representative to ascer-
tain the present position of the vessel in question, and from
this, and any other information that was available, check,
and, if necessary, adjust, the original estimate of the
vessel’s arrival time at. the port, also taking into account
the possibility of securing a loading berth, He would pass
on this date to the railway representative responsible for
making satisfactory loading arrangements. It is clear that
the date selected might prove to be too early, owing to
weather and other conditions upsetting his calculations, but
he, assisted by the information which the regulations in
force require should bé given by the representatives of the
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ship-owning firms, is in a position to make the best estimate”
possible, and his interests, in common with those of the
colliery, lie in quoting a correct date rather than in emng ‘
on the safe side.

The railway representative is now in a posmon to ]udge
when it will be necessary to lead the traffic. If the system
of regulation in force consists, as it sometimes does, of
nothing more than a message to the colliery, sent either
- direct or through some railway representative, to the effect
that a given tonnage of coal for a certain ship may now
come forward, or may come forward on a specified date,
the process of forwarding it is not dissimilar from that
described under the non-regulation system, except that the
wagons of coal are not lifted from the colliery sidings until
the “‘release,”” as it is usually called, is given.

1t is at least possible, however, that, in the absence of
information as to when the release may be expected, the
colliery manager has decided he must—in order to be ready
when it does arrive—fill the coal into wagons. This has
the effect of transferring the waste of wagons and siding
accommodation from the port or railway sidings en route
to the colliery. While this may be in the general interest,
in that the congestion it is liable to cause does not adversely
affect the traffic from other collieries, it cannot be described
as satisfactory. Such a system can only be regarded as
efficient in the sense that it may prevent traffic reaching the
port before the accommodation there is available for it, and
it may in some cases tend to delay loading until nearer the
time actually required, but it is liable to canse a good deal
of irritation between the railway and colliery representa-
tives, and incidentally make regulation systems unpopular.
If, however, the method just described is replaced by a
system based on an exchange of information sufficiently in
advance to enable each party to appreciate the other’s
position, the mutual advantages to be derived from a
regulation system are considerable.

Let us assume that an arrangement has been made in
advance with the management of each colliery or group of
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- collieries concerned, for a daily conversation (by telephone
if necessary) at a fixed time between the railway repre-
sentative responsible for the leading arrangements and the
colliery representative responsible for allocating the output
of the colliery to the various purchasers of the coal from
day to day. Let us also assume that when this arrange-
ment was made the most conivenient time or times for lft-
ing the coal was mutually fixed and train paths arranged
accordingly. - Say, for example, that the colliery under

consideration has 2 maximum of three engine-loads per
day, and that provisional times for lifting have beéen agreed
at 11-am., 2 p.m. and 6 p.m., and paths direct from the
colliery to the port planned ‘at these times. We are now
again in a position to take up the history of the shipment
of the coal for the s.s. Koalcarrier. We will say that the
dock representanve has confirmed the 14th as the shipment
date, in which case the railway representative will probably
wish to lift sufficient coal on the 13th to ensure its being
available for an early start the following day, say, 1,250
tons, or two train-loads. He will normally, therefore, men-
tion the matter to the colliery representative in his daily
talk about the 10th, by which time there will have been
an opportunity of confirming or adjusting the probable

_arrival date of the ship. ;Should, however, the colliery
representative be concerned about:his order for this boat
before that date, he will raise the question in any of his
catlier daily talks, and the position will be explained to
him The daily talk on the 10th will run on these lines:

Railway representative: “We can lift to-morrow 1 ,000 tons hand-
screened for s.s. .. 300 tons double nuts for s.s.
Suggest trains at 11 am. and 6 p.m. Expect to lift 600

. tons unscreened, s.s. , 12th, 1,250 tons best steam,’
s.s. Koalcarriey, 131

Colliery representative: "0 K., to-mortow, zxcept cannot ﬁll for
first train antil 2 p.fn.’

Railway representative: "nght "

Colliery representative: ‘“What of the 5.5, ——? Advised to
us for 1,000 tons double nuts, 14th.”

Railway representative: “‘Our latest news is she sailed from

on 8th with cargo. Not expected here before 20th.”

Culhery representative: ‘‘Right, thanks.”
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In the talk on the 12th the times the first two trains of
coal for the s.s. Koalcarrier shall run will be settled, and
apart from some exceptional accurrence, all concerned can
be satisfied that if the coal is ready for these trains it will
be at the port in good time. '

It may happen that, owing to the incidence of his other
orders, the colliery representative may wish to load and
dispatch a portion of the order before it is really required,
and where there is bona-fide difficulty in waiting until the
normal lifting date, some assistance can often be given by
lifting a little in advance. On the other hand, for a similar
reason operating in the reverse direction, the colliery repre-
sentative may wish to delay the loading rather longer and
the railway representative be able to meet him by running
trains Jater than he would otherwise suggest, at the risk
of loss of the margin of time for what, after all, are unlikely
contingencies, when a through and prearranged train ser-
vice is used. The balance of the traffic required to complete.
the order would be brought forward under similar arrange-
ments on the succeeding days, care being taken to run
sufficient trains to ensure that continuous shipping could be
maintained, In cases where the parcel of shipment coal
from any one colliery is pot sufficient to provide a through
load for any suitable type of engine that may be available,.
the advantage which the through working gives is to a
small extent lost. The definite knowledge of the number of
wagons of coal that will be available for lifting from the
various collieries, however, enables the person responsible
for making the loading arrangements to combine the work-
ing of the various smaller parcels to the best advantage,
and plan definite trains to cater for them.

A very simple calculation will indicate the very con-
siderable saving in siding accommodation and wagon usage
this method gives as compared with the one previously
described. The absence of demand for siding accommo-
dation for loaded traffic, moreover, is liable to react on
the time occupied in getting the empty wagons back to
the -collieries. With the relief on the loaded side, the
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possibilities of arranging for a greater proportion of the
empty wagons—even though private anes—which require
to be"sorted for each individual colliery and, to be sent
‘back in- direct train loads, or in at least longer stages;to
those collieries which have sufficient business to pro-
vide a train load or more per day, would be increased.
Thus, in the case under notice; the train working with the
loaded traffic from the colliery to the port could be balanced
by trains of empty wagons between the port and the
colliery. . With collieries that fegularly had fairly heavy
" shipments, expties would nearly always be available for
“this -purpose, but if their shipments were spasmodic it
would sometimes be necessary for the outward trip from
the port to take a load of empties for some colliery in the
vicinity which was not dispatching loaded traffic to the
port that day, and balance things by working in the
reverse way on the following one. Similar working could
prevail from the collieries in the “Y" area, the only
difference being that the additional length of journey
would involve a few hours’ additional running time.



CHAP;I‘ER XIr
POOLING OF PRIVATE WAGONS

WE can develop the illustration discussed in the previous
chapter to demonstrate the effect of the pooling-of
privately-owned mineral wagons, We have already seen
that, assuming a reasonably extensive shipment is taking
place from any colliery, it will, as a rule, be possible for
train loads of that colliery’s wagons to be accumulated for
direct working back to the colliery. 1t will, however, be
obvious that this can only apply so long as a fairly heavy
~ shipment from the individual collieries under consideration

is maintained, and that in times when shipments are quiet,
and always in regard to collieries which only ship in com-
paratively small parcels, there will not be sufficient empty
wagons available within a reasonable time to complete a
train load for direct working, and that these will, there-
fore, require to be staged through the marshalling yards
between the port and the colliery along with other similar
wagons whose ‘‘home” is in the same direction.
_ To the extent that the pooling of wagons belonging to
a number of collieries enables a train load of the pooled
wagons to be available at a shipment point earlier in those
cases where through-working is already possible, and avail-
able in those cases where through-working without pooling
is not possible, two of the advantages of pooling are
obtained; but the general effect is much more far-reaching
than this,

The shipment of coal is a wholesale business which
affords opportunities that the more retail industrial, and
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TABLE SHOWING AVERAGE DALY DESTINATION OF WAGONS FROM COLLIERIES 1, 2 AND 8.

From

" To.

Industrial and Landsale.

Shipment.

Port A" | BC. HP 53 PN, | ®J. IG. DG. GN. | Total.
50 10 15 16 — — — T12 ] - 100
30 — 5 20 10 5 15 10 5 100
25 — 80 25 13 — — 5 2 100

0el
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particularly the household, trade cannot possibly do. The
usage obtained from wagons in the latter type of trade is
consequently distinctly worse than that obtained from the
former, and this in spite of the delays due to bad weather
which are inseparable from shipment work. The oppor-
tunities for saving in wagon usage as the result of “pool-
ing"* are, therefore, greater with the wagons in the landsile
trade, .

The case for *'pooling” frgm the wagon owners’ point
of view is that the earlier accumulation of sufficient wagons
for a “home” destination affords an opportunity for a
greater degree of direct working which reduces the empty
journey time, together with the fact that to the extent
the effect of shortages at one colliery are cancelled out
by the surplus at others, a less total margin of wagon stock
is necessary. The railway company saves a certain amount
of sorting and gains the advantages which through working
gives.

To take a very simple illustration, we will consider
the effect of pooling the wagons belonging to collieries
numbered 1, 2 and 3 in area “X’* on Diagram 15, page
120. The output of each colliery is approximately 100
wagons per day. On the average, Colliery 1 sends 50
wagons for shipment to “A” and the balance for industrial
and landsale purposes divided over the area, as indicated
in the table on page 130, which also gives particulars of
the average daily distribution from each colliery. The
average discharges at destination should approximately
coincide with the average forwardings, and it will be seen
from the table, therefore, that, apart from the shipment
traffic from Colliery 1 to “A,” there is no case in which
wagons belonging to either of the collieries are unloaded
per day at any point or on any branch in sufficient
numbers to warrant the running of a through train to the
colliery. Without pooling, therefore, the remaining wagons
must be staged through successive marshalling yards along
with other wagons travelling in a similar direction. If,
however, the wagons belonging to these coliieries are
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pooled and regarded as in common use, it will be obvious
from an examination of the table that considerable oppor-
tunity for reduction in'journey time will be created. For
example, there are approximately two train loads per-day
from“‘A,” and two from.“‘P,” the latter being composed
of empties arriving from the directions of “L”* and “'H.”
Instead, therefore, of its taking an average of twenty-four
hours to accumulate a load from “A,” a load will be avail-
able on the ayerage each twelve hours, and similarly from
“p .and while the staging of all the wagons used for
shlpment can be entirely avoided, that for those passmg
through “P"" can be considerably modified.

The point is of sufficient importance to justify further
development, and an attempt has, therefore, been made to
present alternative estimates of the time occupied in the
retirn of the whole of the empty wagons under individual
and pooled ownership respectively in the statements given
on pages 133 and 134. It should be emphasised that the
figures given must, to a large extent, be based on arbitrary
estimates ‘because of the impossibility of doing otherwise
when presenting an imaginary case. At the same time,
very great care has been taken to see that the conditions
taken are reasonably comparable with what might occur in
good railway practice and that the two sets of figures are
not unfaitly comparable, Many practical railwaymen
would doubtless regard the estimated times in the state-
ment referring to the individual ownership as ideal rather
than probable, and the writer would not seriously quarrel
with this. It should, however, be pointed out that the
effect of this is simply to weight the case against ‘‘pooling.”
Even with this weight, however, it will be noticed that pool-
ing reduces the return journey time by rather more than
one-third. The reader who follows the tables through in
conjunction with Diagram 15 will netice that the wagon
journeys are planned on the basis that it is not necessary
to enter every marshalling yard en route up to the stage
that there is a sufficient accumulation to allow of through
working to one colliery, but that a selection considered to



Time Occurizp Artrer WaGoNs EMPTIED.

In marshalling

5 i ; ‘Wagon
Unloading Point. Wagon To Waiting Running
& Owngar. accumu- forward time on Total. No. of hours.
late load. service. Name Time. journey. Wagons.
N of yard,
Colliery. Hours. Hours. Hours. Hours. Hours.
Port “A" 1 21 — — —_ [ 30 50 1,500
[} — G 12 ..
N 12 [ 36 20 1,080
3 [ —_ G 12
N 12 L] 36 25 800
1 - 6 C 12
G 12
N 12 6 48 io 480
1 bt -] P 12
N 12 4 3¢ 15 810
2 — [ P 12
N 12 4 84 5 170
3 —_ [} P 12 .
N 12 4 84 30 1,020
1 —_ 12 P 12
N 12 4 40 10 - 400
2 — 12 P 12
N 12 4 40 20 800
3 — 12 P 12
) N 12 4 40 25 1,000
2 —_ [:3 N 12 2 20 10 200
3 — e N 12 2 20 13 260
2 —_ ] J 12
G 12
N 12 4 40 ] 230
2 — L] G 12 .
N 12 3 33 15 496
1 - az G 12
N 12 3 30 12 468
2 —_ 12 G 12 .
N 12 s 39 10 390
3 —_ 12 G 12
N 12 3 a9 & 196
1 —_ 13 N - 12 2 20 3 80
2 _— (] N 12 2 20 ] 100
3 — <] | N 12 2 20 2 40
Average 34-32 wagon hours. 300 10,298

el



B.—UNDER POOLING SCHEME.

Time OccUPIED AFTER WAGONS EMPTIED.

‘Wait, !

In marshalling yard.

Running
X e To forwar: Name o ‘ time on I Total. No. of Wagon
point. Jate load. service, yard. Time. journey. Wagons. bours,
. Hours. Hours. Hours. Hours. Hours,
Port “A” . i2 — — — 18 106 1,890
Line BC . — e < 1Z

G 12 — 3¢ 310 308
s JG o . —_ 8 G 12 — 18 i6 270
» DG ... . —_— 12 G 12 —_ 24 27 848

» KJ e . —_ 8 é 12 =
-~ 12 — 30 5 150
3 3 57 171
» HP - e —_— a4 P 12 — 18 bG 200
» LP - . — 32 P iz 24 55 1,320
4 4 1056 420
» PN -_ ¢ N 12 2 20 23 460
o GN — ] N iz 2 20 10 200
- Avorage 22.43 wagon hours, i 300 6,729
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be probable has been made, and that, where it is considered
that conditions would make it necessary to enter a yard, an
average of twelve hours has been allowed for sorting,
accumulating a load for the next point, and leaving the
yard. : ‘

As previously stated the comparison between the results
shows a reduction in empty wagon journey time of rather
over one-third in favour of the pooling scheme. There
are few, if any, actual schemes in operation where the gain
has not been considerably greater than this, The difference
is due to the reasons already advanced, and perhaps even
more to the simplicity of the conditions of the scheme set
out as compared with those of an-actual scheme. In the
case taken for our example the “home’” marshalling yard is
common fo all three collieries. In many actual cases each
colliery would have a different “‘home” marshalling yard,
and in some cases, at least, there would not even be a direct
service between all of them. Say, for example, one colliery
in the same pooling group had been between “JF" and
another between ““EC,” an odd wagon belonging to the first
colliery emptied at a station between “DE” would have to
wait a service to “'E" (say six hours) and spend, say,
twelve hours at “E” waiting a service to ““G,”” another at
“G” waiting a service to “F,”” and, say, another before
going from “F"’ to the colliery, a total of 42 hours. Under
a pooling scheme it would go to “E’ (say six hours) and
direct to the second colliery (twelve hours), a total of
eighteen hours. As before, these times are arbitrary
averages, and are probably understated. The greater num-
ber of wagons and variety of destinations which are
normally involved, moreover, all tend to increase the
possibilities and multiply the advantages of a pooling
scheme. The example taken has probably, however, been
more than sufficient to illustrate the direction in which a
comparatively small pooling scheme works to advantage,
and to indicate the possibilities of pooling on a much larger
scale, to the mutual advantage of the colliery wagon owner
and the railway company.



CHAPTER XIII
FREIGHT TRAIN CONTROL’

T HE principles underlying the establishment and work-
ing of freight train controls were discussed at some
length in British Railway Operation. Much, moreover, has
been- written in the way of description and illustration of
systems which use in one form or another either the time
or geographical type of control board referred to in the
chapter dealing with that subject, Itis, therefore, proposed
to devote the space that can be allotted to this portion of
our subject fo a more detailed description of the further
development of the use of a diagram in lien of a control
board. .

It is fairly generally admitted that whatever the advan-
tages may be of the systems which make use of either type
of control board, they possess the common disadvantage
that they do not leave behind a permanent record of what
has happened. - It is true that they are, in this respect, no
worse than the systems they superseded, but, as increasing
pressure upon the capacity of British lines has made it
essential that the workings shall be planned with almost
scientific exactness, the need has become more apparent
for a definite record of what has happened, on which to base
future arrangements. Nor is the value of such record con-
fined to its use in connection with train workings. As we
have seen, a fairly exact knowledge of line occupation is
necessary for many other purposes.

The compilation of data similar to those which appear
on the guard'’s journal—especially if compiled in such a way
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that the successive days’ workings of a particular train are
readily comparable—which is now kept in many controls
using control boards, is a small step in the right direction.
It has the disadvantage that the work of compiling it is
“extra” to the work necessary for controlling purposes,
and theoretically, at any rate, may make it necessary to
reduce the area controlled by an individual, though in
practice cases are rare where it is possible to plan the
division of work so exactly as this. Its greatest weakness,
however, is that it does not show the running of one train
in relation to the others which it may have affected or been
affected by, yet this is essential if maximum efficiency is to
be obtained. If the reader can imagine an attempt being
made to discuss the sort of question referred to in Chapter
II—with the data in regard to each train set out in writing
on a separate card or sheet, instead of being presented in
the form given on Diagram 4—he will appreciate the need
for some development which will avoid the latter weakness.
As will be seen later, the diagram system avoids both the
disadvantages mentioned, the movements which take place
in substitution of those necessary when using a control board
automatically providing the desired permanent record.

The type of diagram used as a substitute for the control
board is very similar to that used in Diagram 4. A speci-
men diagram for the lines “BCF,” “CE” (Diagram 1) is
reproduced, Diagram 16, with the working for the first two
hours filled in. It will be noticed that the last train in either
direction is incomplete pending receipt of reports which will
not come to hand until after 8 a.m." On the left hand side
are the names of the principal stations and other points at
which trains may be stopped, either for working purposes or
because the section ahead is occupied. At the head and
foot of each form, and intermediately if the number of
trains starting or finishing at an intermediate point is such
as to make this desirable, space is provided in which the
necessary description of the train and its load, etc., may
be entered. The horizontal lines, other than those Tepre-
senting a possible stopping place, which were included in

K
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Diagram 4, because this was worked out on squared paper,
are omitted. As a rule, it is convenient for the form to
represent twenty-four hours—unless the line is opened for
some time less than the natural day—simple carriers being
provided in which the parts of the form currently out of use
can be held, without making the forms unwieldy for the con-
troller to handle. Unless the detailed running of passenger
trains is reported for controlling purposes, it is an advan-
tage to have these printed on the form in advance, indicated
by lines of some distinguishing colour or kind. '

The exact arrangement of the different sections of the
line is a matter which requires careful thought. If, for-
example, when planning the diagram for the lines “BCF’’
and “CE" respectively, a greater number of trains from
“B" had continued to “E”’ rather than to “F,” it would '
have been an advantage to arrange the first section to read
“BCE,"” the “CF"’ section coming below. It is important -
50 to plan the diagram and arrangements for using it that a
train shall not be shown as travelling over the portion of
the diagram representing a line over which it does not
actually pass, but, as far as possible, the trains should be
shown continuously without a break. In most cases, the '
use of a distinguishing colour is sufficient to indicate the
respective use of duplicate lines, but, where more than two
lines are available, or where the traffic over two lines is
exceptionally heavy, it is advantageous to duplicate such
sections of the diagram, the trains being shown on the line
over which they actually run.

On lines where the density of trains is such as to allow
of it without impairing the ease of reading, it is advan-
tageous to have both Up and Down trains on one diagram.
The effect of junction working is thus more readily seen.
Where the density is considerable, however, it is better to
have separate diagrams for Up and Down directions respec-
tively, The use of different colours for the various types of
trains, and especially a distinguishing colour to show the
delays, is desirable in lieu of the different type of line which
is used in Diagrams 4 and 16 for convenience in printing.

K*
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The controller starts the day with a blank form, As a
train is reported, he fills in the necessary details on the line
provided for the purpose, dnd, as the train proceeds, and he
receives his further reports as to its progress, he marks the
points on his diagram, and connects them with a line of
appropriate colour. Notes of exceptional occurrences are
entered at, or referred to, the appropriate point on the
diagram, standard abbreviations being used for the more
common type of occurrence, e.g., S.E. Stop and
Examine signal; P.W., Permanent Way stop; and so on.
The controller thus has before him a record of what has
happened, and as, in the absence of reports, he may assume
that the trains have been continuing on their normal course
since the last report was received, a fairly exact picture
of the position of affaixs is available at any moment. Pro-
vision could, if necessary, be made on the form for reports
to be shown of traffic waiting to be lifted, as is sometimes
done on control boards, but it is generally found to be more
convenient to keep these records on a separate form.

At the end of the day a detailed record of the working of
every frain, in a form that can readily be appreciated, is
thus available, and, what is even more important, its rela-
tion to the other trains which have run is apparent. This
record, the value of which is discussed in detail below, has
been provided, incidentally, without any additional reports
or records being made than are essential for control
PUIposes.

The diagram is at least as useful to the controller for his
immediate purpose as either of the control boards which it
replaces, but 1t has the further advantage from the con-
troller’s point of view that it enables him to see very readily
the opportunities he has missed, and the adjustments that
he can make with advantage on future days to those por-
tions of the working which are left to him to improvise. The
greatest advantage, however, lies in the fact that 4 control
provides in this way the data on which the whole of the
working in the area concerned can be supervised, and, if
necessary, teorganised to obtain the maximum efficiency.
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Data are provided, regularly, promptly, and without
additional cost, which it would otherwise be impossible to
provide promptly, and impracticable to provide regularly
because of the time and cost involved. Individual delays
can be seen, the cause of them being apparent from the
diagram. If they are such that action is necessary to pre-
vent their becoming chronic, the sort of remedy necessary
and the extent to which it is possible to apply it, is indi-
cated. Groups of delays are similarly apparent, and an
indication of the immediate or general cause given. The
possibilities in the way of spreading out the trains more
evenly and so limiting the reaction of delay to one train
upon following ones can also be seen. The need for fewer,
or alternatively more, block posts is indicated, while the
general adequacy or otherwise of the accommodation is
demonstrated.

The value of the bird’s-eye view which the completed
diagram gives of the actual working from day to day, is
almost incalculable to those charged with the responsibility
for planning the layout, staffing, and organisation. The
whole perspective is altered. In place of the examination
of the laboriously compiled statistical records, which at the
best afford but an indication of a possible case for further
inquiry, the diagram gives a correct picture of what is
wrong, and to a very large extent indicates not only what
has caused the difficulty, but the correct remedy to apply.
Nor does its usefulness stop there. We have previously
emphasised the need for the application of constructive
thought to modern railway working, as distinct from the
very necessary work of maintaining a high standard in
connection with whatever conditions are already in opera-
tion. The study of the diagram not only suggests lines of *
inquiry which may be worth pursuing, but it provides the
data for examination in such a form as enables the user
to be reasonably certain of the soundness of any conclu-
sion arrived at, instead of having to make decisions on
generalised expressions of opinion, based on more or less
accurate observation of a series of disconnected incidents.



CHAPTER XIV
STATISTICS

PERHAPS the simplest way to illustrate the Limitations’
of the statistics generally, though somewhat loosely
grouped under the term “‘ton-mile statistics,” to which
attention was drawn in British Railway Operation, will be
to consider their application to the freight trains running
over a portion of the area shown on Diagram 1. The
wagon-miles per engine-hour figure, which has been said
to be the final test of efficiency of freight train working,
bt which can more correctly be described as an indication
of the work done by the freight locomotives in steam, will
be a convenient one to use for this purpose.

It is generally agreed that the conditions as to the nature
and density of traffic, line equipment, gradients, and many
other features which affect such a figure, vary so widely
between different systems, and indeed different parts of
the same system, that comparisons between them are of
little value. It is usually accepted, therefore, that the
results for the same line or area should be compared for
corresponding periods.

To keep the flustration within reasonable limits of size,
we will assume that the lines which converge at “C’” on-
Diagram 1, namely, “CB,” “/CF,” and “CE,"” and "“CD,”
are worked as a self-contained area, and that for two com-
parative periods the wagon-miles per engine hour for this
area are: :

Wagon Engine Wagon miles
miles, hours, per eng. hour,
March, 1020 ... 2,083,384 .. .. 17,508 .. . 1189

March, 1080 ... 2028627 .. .. 17016 .. ... 1182
. 142
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It will be noticed that with a small reduction in the total
wagon-miles for the area in question, which in itself is,
of course, a factor which is liable to affect the result as
expressed in wagon-miles per engine-hour, there has been
a variation sufficient to indicate to one who is prepared to
regard such a figure as a reliable guide, that the working
results are rather better in the second period than in the
first one, the comparative figures being 118.9 and 119.2
wagon-miles per engine-hour respectively.

As previously explained, this figure refers to an area
composed of four different lines, and it is desirable to
examine this conclusion in the light of the figures for the
four separate lines. Before quoting these, mention shiould
be made of the fact that it has been assumed the working
over these lines did not in any way overlap. In practice,’
there would be considerable overlapping, which intensifies
the weaknesses of such figures as tests of the efficiency of

working. -
Wagon Engine Wagon-miles

Line. miles. hours. per eng.-hour.
March. .
1029 . CB 280,018 ... 2,154 .. 130
1930 265,987 .. 2,128 .. 125
1929 . CF 918400 ... 6122 .. 150
1930 P w 1,060,040 .. 788 . 144
1929 .. CE .. 5T80 .. 6532 .. 900
1930 435,201 . §,120 .. 85
1929 . CD 206,908 .. 2700 .. 110
1830 267,299 2430 .. 110

It will be seen from the above statement that the com-
parative figures of wagon-miles per engine-hour for each
one of the four separate lines reverses the impression
created by the total figure, those for the second period
being lower than those for the first in all cases but one,
in which they are equal, Further consideration of the other
columns of the statement will bring to light the fact that
the reverse impression created by the total figures is due
chiefly to variations in the amount of traffic passing over
the respective lines. It is clear, for example, that the
conditions on the line ““CF” allow of a higher average of
wagon-miles per engine-hour being obtained, while those



144

on the line “CE" operate in the reverse direction. This
may be due to a number of causes. It may, for example,
be due to the nature of the country through which the
line passes necessitating heavy gradients and difficult
curves or other natural impediments to a big load or high

- speed, or it may be due to the mpature or density of the
traffic. Heavy traffics as a whole reduce the possibilities,
and light ones increase them, so long as the wagon-unit,
as distinct from the ton-unit, is used, while it is obvious
that more time is likely to be taken to travel over a line
where the occupation is high than otherwise. It may
further be affected by the equipment of the line; the
signalling arrangements may be better, faster, or more
powerful engines may be available, or the independents.
and refuge lines on one line may impose more limitations
on the possible length of the train than on the other. In
passing, it should be noted that the variation in the figures
on all the other lines react upon the figure for the whole
area.

Before we reverse our previous view, and conclude that
the working on each of these three lines is proved by the
figures quoted to be distinctly less efficient in the second
than it was in the first period, we had better examine the
case in more detail still, and for this purpose we will
analyse the figures for the line “CF,” which, taken as a
whole, show the largest reduction. In the next statement,
therefore, particulars are given of the wagon-miles, engine-
hours, and the resultant wagon-miles per engine-hour
earned by each train which ran over line “CF” during the
two periods, the figures being so arranged that the working
of each train can be compared with the corresponding train
in the other period.

Statement showing Wagon-Miles per Engine-Hour for each Train on Lina CF for Month
of March, 1929 (Roman type), 1980 (Italic type).

Increase
: Wagon- {Italic)
No. of Wagon Engine- Miles per or
train, Miles. Hours. Eugine- decreass
Hour: {Roman).
1 28,700 191 150

©o2%880 19 152 2



No, of
train,

w

18

10

20

21

22

Wagon-
Miles.

31,500

33,200

25,900
23,160

94,500
24500
2,000

35,000
34,660

27,300
27,800

28,000
21,000

28,000
29,000

20,400
29,400

27,300
27,200
16,000

24,500
24,000

85,000
36,000

28,000
27,600

28,000
27,800
30,400

81,500
31,400

35,000
33,740

380,800
32,000

18,200
20,000

28,000

28,000

29,000

145

Engige-
Hours.

230
22

14}
16

143
142
175)
238
230

130
129

223
i

205
209

200
195

138
132
266
250
238

239
240

175
167

186
184
247
232
227

189
184

189
190

153
160
207
158
187

Wagon-

Miles per
Engine-
Hour.
140

183
184

170
174
BI
147
151

210
215

126

19 .
187

139

Ly
11

201
206
60

98
w1

148
150

160
165

161
151
23
136
138

185
183

168
168

119
120
135
183
185

Increase
(1talic)
or
decrease
{Roman).

3 -
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Increase
: Wagon. (Italic)
No. of Wagon~ Eugine- Miles per ar
train. Miles, . Hours, Engine- decrease
Hour, (an_an).
24 29,400 204 131
29,000 216 134 3
2 < 27,300 * 161 ’ 169
28,600 . 164 pras 2
26 - — U - -
20,000 196 102 -
27 24,500 129 190
24,000 Pt 20 u
28 35,000 269 130
o 36,000 272 133 S
2 28,000 186 151
: 28,600 . 184 158 4
30 28,700 108 145
28,800 196 47 2
st 31,500 233 136
- 32,000 231 . 138 3
32 - — — -
17,000 200 85 -
33 25,900 152 170 -
. 26,000 147 mr 7
34 24,500 277 88
25,600 275 . 93 §
38 36,000 218 . 161
34,600 241 161 d
86 27,800 140 183
26,000 13 191 8
£ 26,000 1§ .1
27,760 160 184 &
88 28,700 187 172

30,000 s 11 1

The result of the examination appears to reverse again
the impression created by the figures last examined. With
one exception, each individual train is shown to have
obtained at least as good a result éxpressed in wagon-miles
per engine-hour as in the earlier period, and in most cases
2 better one. What has actually happened is that a varia-
tion in the traffic offered Jor conveyancethe principal
influence in this case being an increase in traffic—~has made
it necessary to run additional trains, which, owing to the
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nature of the new traffic, cannot give figures of wagon-miles
per engine-hour which are up to or beyond the average of
the trains which the traffic in the previous period neces-
sitated. This may be due to the nature of the traffic or its
relative urgency, or to the quantities in which it is offered
for conveyance, or other circumstances beyond the control *
of the person in charge of the working. Its effect on the
total figures for the line under consideration is sufficient to
make it appear that the general standard of efficiency has
been lowered, though, in fact, the figures for the individual
trains that have run in both periods appear o indicate the
opposite result. In one case only, train No. 19, a worse
result is indicated, the comparative figures being 185 and
183 ‘wagon-miles per engine-hour respectively. Let us,

 therefore, consider an analysis of the working of this train,
which is now given.

1

Statement showing Wagon-Miles per Engine-Hour for each day; for Train No. 1, duriag
the month of March, 1929 (Roman type) ; 1930 (Italic type).

Increase
. Wagon- (Italic)
Wagon- Engine- Miles per or
Date, Miles, Hours. Engine- decrease
Hour. {Roman).
1 1,875 80 199
1610 80 201 8
2 1,505 890 188 -
Sunday. - - -
3 . —_ et -
98?)” 76 9 —
!
4 810 78 120
Leoo 70 200 8
& 1,320 74 180
1,335 74 180 -
] 1,400 78 180
1,295 72 180 -
7 1,430 738 196
1,505 7§ 21 [
8 1,365 74 184 4
1,295 73 180
9 1,400 71 197 -
Sunday, - - hd
10 , —_ — —
i re Py =
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1,960

1,465
1400

1,260
Sunday,

Sundsy.
875

948
1,400

1,380
1210

1,485
1,350

1,166
1,260

1,485
1295

1,470 -

Sunday. |

Sunday.
1,085

T OPT e wex me1t a3
S VT Gid: W . B®

|

|

? 23 99 9P @9 ®
S 32 SR 1 ah s S

¥ 2o

I

2 29 2 2u au ox
& &R &l &S ad % &

<

181
U8
205

202
202

206
wr

190
91

212
209

180

123
133
206

182
131

205
205

204
197

194
190

210

15

W e



149

To obtain the explanation of the apparent reduction in
efficiency as measured by this figure, it is necessary to con-
sider the comparative results for each individual day. On
looking at these, we find that an absolute comparison is
rendered difficult by the effect of the calendar upon the
working days, but, if we compare the dates on which the
train ran in both periods, we find that in ten cases there
was an increase in the wagon-miles per engine-hour, and
in seven cases a decrease, the latter being on the whole
considerably smaller than the former. This being so, it is
not unnatural to have expected that the whole month’s
figures would have indicated a similar improvement.. The
many changes in the position from day to day tend to make
it a little difficult to Ssolate any particular cause for the
reduction. On some days it would appear that the traffic
to represent a maximum load for the engine in use was not
available. On others, it may be that a less powerful type
of engine was available than formerly, which necessitated a
reduction of the load, or a slower speed which was reflected
in the engine-hours. ~ On certain days increases of other
traffic may have added to the delay en route, and a number
of other similar considerations which do not vary with any
degree of regularity or consistency over a period have acted -
upon the length of time taken to complete the journey, and,
in turn, reacted upon the final result. We can, however,
locate one reason why a lower figure results from a summary
of the month’s working. It will be noticed that the load
conveyed on the first day of the week is invariably lighter
than that on the other days. This may be due to various
causes, For example, there may be specially urgent traffic
of one sort and another which necessitates a lighter load on
Monday, for the purpose of obtaining a higher speed, and
that the increase in speed is not sufficient to counteract the
reduction in load that this necessitates. Or it may be that
the traffic which arises on Mondays is lighter than that for
the other days of the week, but there is still sufficient to
make it necessary to run the train for the purpose of giving
a satisfactory service. As it happens, there were five Mon-
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days 1n the month of March in 1930, as compared with four
in the previous year, and the effect of this on the figure is to
present & worse figure for-the month as a whole. If all
Mondays’ working is excluded, the indication presented by
the total figures is again reversed. -

After this careful analysis of a case in which a large pro-
portion of the possible complications have been excluded
because of its' simplicity, the reader must be left in some
doubt whether, indeed, the working in the area in question
was better or worse in either period. - Moreover, sufficient
has probably been said to indicate that the variations which
are liable to affect the figures are not of the kind which-—
over a reasonably long period—can be regardcd as cancel-
ling each other out.

Other things being equal, an improvement in the wagon-
miles per engine-hour is a very desirable feature to aim at,
and the publication of the results expressed in these terms
may act as a stimulus in this direction; but it would appear
that the figure can be of little value as affording any real
indication of the success obtained, or as a test of the
efficiency of the working.  Regular statistical information
which will convey a correct picture of the results obtained
is essential. Ton-mile statistics undoubtedly represented a
considerable advance upon any statisfical information
which had previously been compiled. The limitations of
such statistics, however, appear to be such that further
improvements must be evolved and applied before they can
be regarded as adequate.



CHAPTER XV
CONCLUSION—ORGANISATION AND EDUCATION
, \

N conclusion, it may be well briefly to review the ground

that has been covered, and to discuss the relations
between the problems which have been dealt with. Follow-
ing the introduction, in which the nature of operating prob-
lems and the scope that still remains for improvement in
British operating methods was emphasised, attention was
drawn to the need for a careful selection of an appropriate
method of approach to whatever problem is under con-
sideration, and an indication given of certain lines which
had proved to be of value. Practical problems affecting line
occupation were then examined, the general order used in
Bnitish Railway Operation being adhered to, so that the
illustrations to the principles enunciated therein might more
readily be followed. These demonstrated that the variation
in the speed of trains and the order in which trains of vary-
ing speeds followed each other, affected the line capacity
and the expense—both in equipment and man powerl_of
signalling, thus indicating that problems of engine design,
signalling, train working, and accommodation are inter-
dependent. Consideration was then given to the working
at different types of terminals, which illustrated that the
terminal working both at stations and marshalling yards
must, if the highest operating standards are to be secured
and maintained, be related to the group of questions just
mentioned. The discussion of the various questions deal-
ing with train working, which followed, all emphasjsed the
same tendency, extending the question by showing that

151
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questions of public convenience, and of the costs of different
forms which train working necessitates, are inter-dependent
to an extent that makes it desirable they shall be considered
together, and drawing attention to the possibilities which
are presented by co-operation with the trader, to mutual
advantage.  The difficulty of providing figures to indicate
the cost or comparative efficiency of the different sections of
railway operation illustrated by the article on statistics all
tended to emphasise the inter-dependence referred to. No
reference has been made to the questions normally regarded
as included in the term “‘organisation,”” nor indeed to those
aspects of it which refer particularly to the immediate
section of railway work we have been considering. * At the
same time it will be obvious that all the matters discussed
have a. direct bearing on these questions. The inter-
dependence of each and every aspect of traffic working upon
all the rest, and the action and reaction of all these upon the
cost and quality of the service provided, to which attention
has been aftracted, all seem to point to the undesirability of
any greater division of responsibility than is absolutely
necessary. : '

Whatever advantages are obtained from the degree of
specialisation which present divisions may give must have
set against them the definite disadvantages of the risk of
unbalanced or inharmonious functioning of the separate
portions, and the certainty of slower functioning of the
concern as a whole, together with the increased cost of a
less simple organisation. The omission'of any attempt to
illustrate the advantages or disadvantages of any particular
system of organisation at present in operation, when com-
pared with any other, is not due to the lack of opportunity
in this. direction, but rather to the fact that the question is
not one on which a sound decision can be reached by the
consideration of even a large number of typical cases out
of the very many that can be produced. Except on very
broad lines, it would appear to be impossible to demon-
strate that any one form of organisation is better than
another. The value of a comparison of practical examples
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is vitiated by the relative efficiency or strength of character
of the personnel in charge at the moment of consideration,
and by the varying degrees in which, under the many
different forms in use, that of departmentalism on the one
hand, and of centralisation or decentralisation on the other,
vary. Some authorities appear to hold the view that the
form of organisation is not, within reason, very important,
so Jong as capable persons are selected to fill the principal
positions. Most agree that it is better to have a bad
organisation and a good personnel than the reverse. Both
these views appear to give some support in favour of the
adoption of the organisation that is simplest and least
expensive. Compared with the organisation of many of the
large concerns which have resulted from the increased
application of the principle of rationalisation to British
industries, the typical British railway organisation does not
compare unfavourably from the point of view of simplicity.
It may well be that the economic conditions at present pre-
vailing will lead to a still further simplification, and that
although this may be done primarily with a view to reduc-
ing expense, experience may show that the view held by
the great majority of the rank and file of the railway staff,
that it would also lead to greater efficiency, is the correct
one. ‘
1t is hoped also that sufficient has been said to indicate
the possibilities that still remain for the application of
scientific principles to railway operation. It may be true
that many of the numerous factors which enter into the
question, to which attention has from time to time been
directed, are never sufficiently stable to enable railway
operation to become an exact science. We are, however, a
long way from reaching the point where there is any danger
of this aspect of the matter arising as a practical problem.
Notwithstanding the advance made in the last quarter of
the first century of British railways, there would still appear
to be many who regard the term “‘scientific”’—as a;?phe:i,
to railway questions—as synonymous with “‘unpractical,
and the term “‘experience’” as applicable to the number of
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years which a particular post has been filled, as distinet
from the amount of thought given to the problems of that
post. Such an outlook is not, of course, confined to rail-
ways. It.is common amongst the under-educated—using
the term in its true sense—of all occupations.

The remedy both for the outlock and the result of the
outlook is education, and a very brief summary of the
railway position in this respect may not be out of place.
Classes for the purpose of instruction in such matters as
‘the rules and regulations, how to keep accounts, duties of
ticket collectors, and so on, have been held either spasmodi-
cally as the shortage of men for a  parficular grade
necessitated, or for continuous periods with a view to
widening the general opportunities for promotion, for many
years. In some cases they have been the result of volun-
tary effort on the part of the staff themselves. In others
they have been more or less definitely organised and sup-
ported by the railway company, and there have been many
variations between these two in differing degrees. These
classes, for the most part, however, have been confined to
the directly vocational aspect of the subject dealt with, and
are therefore hardly within the term ”educatlonal” in the
sense in which it is used here.

The urge for something with a real educatlonal value led
to the founding of railway .debating societies—notably on
the Great Western system at Paddington and the North
Eastern system at York—which are now established at
many large centres. Some twenty years ago, the first com-
prehensive scheme of rallway education was launched by
the North Eastern Railway in conjunction with the Univer-
sities of Durham and Leeds. The primary object of this
scheme, which is limited to the clerical grades, was to
develop and increase the mental capacity of those sharing
in it, the mental exercises which the lectures and inde-
pendent study and reading afforded being applied to
railway questions so that the student should not only
develop the power and babit of thought, but should
develop it in relation to questions concerning his business,
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and incidentally gain a wider knowledge of the methods
of conducting those branches of the business with, which
his usual work did not bring him in contact. Perhaps the
best evidence of the satisfactory results of this scheme is
that it was extended to cover the whole of the area which
the greater London and North Eastern Railway covers,
shortly after the amalgamations due to the Railways Act
of 19z1.

More recently the Institute of Transport has encouraged -
study on much the same lines—the syllabuses for the two
schemes being almost identical by its examination scheme
and as a result of the courses of lectures which have been
commenced in various parts of the country under this
scheme, similar opportunities are available to the staffs
of other railways. Here again, however, the standard
required before qualifying for the more technical side of
the Institute’s examinations is such that they are in practice
confined to the members of the clerical staffs. No one who
has been in touch with members of the staff who have taken
advantage of the opportunities thus offered can have any
doubt that these schemes have fulfilled the object set out
above, with the result that there is an increasing proportion '
of the railway staff who are fitted to approach railway
problems on a more scientific basis.

A scheme of education which stops at this point, how-
ever, can hardly be regarded as complete, and it is a little
disappointing—though the difficulties of the period are
appreciated—that it should not before now have taken the -
course which would appear to have been the natural one,
and have provided opportunities for organised research by
those it has trained for the purpose, with a view to demon-
strating the soundness or otherwise of present methods of
railway working and discovering improved ones. Another
disappointing feature is the absence of any scheme Wt{lch
provides opportunity in this direction for other than_ clerical
grades. There is amongst the other grades a cox}sxderable
number—though possibly not a high proportion—who
because of either natural ability ‘or personal effort, are
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educated in the soundest sense of the word, and who, with
suitable guidance, could make a valuable contribution
towards the efficiency of the industry which provides their
livelihood, which it. cannot afford to neglect. There is a
large number of others who, with suitable assistance, might
soon reach this standard. There are signs from more than
one quarter of increased interest in these important aspects
of educational work.
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AN URGENT QUESTION
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Railway

There is a

w '
System of

SIGNALLING

suitable for every situation, and
conforming to the latest require-
ments, ranging through

® Mechanical

@® Double Wire

@ Electro-mechanical
@® Hand Generator
@® All-Electric

@® Electro-pneumatic

to the latest
form of control by

® Route Relay Interlocking

@ Westinghouse
Brake & Signal Co. Ltd.
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Apparatus

includes the most modern appli-
ances developed in anticipation
of railway requirements, and em-
bodies the unequalled experience
and research of the Westinghouse
companies covering the whole

®
world.

Westinghouse Signal Apparatus is
built to recognised standard
specifications, and has achieved a
reputation for durability and re-
liability which is acknowledged
wherever there are railways.
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There is a

System of

BRAKING

suitable for all conditions of ser-
vice and every kind of rolling
stock now in service

Westinghouse Brake design has
kept pace with, and even antici-
pated the development of rolling
stock since the early days of
railways. The results of this long
period of service and practical
experience are embodied in all
the latest Westinghouse appar-
atus, which is developed to the
highest standards of reliability,
efficiency, and safety.
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Brake Equipment

includes :

AIR BRAKES
@ High-speed Equipment with Retar-
dation Control.

@ Electro-pneumatic, with Self-lapping
Control for intensive suburban
services.

@ Automatic and Straight Air.

@ 6 E.T. for all functions required in
modern steam iocomotives.

@® Lu Automatic Freight Brake.
@ 7 E.L. for electric locomotives.

VACUUM BRAKES

@ Quick Seyvice Brake with Q.S.A.
Valve.

@ ' 'Prestall’’ steel cylinders.

DIESEL LOCOMOTIVE AND RAIL
CAR BRAKES

SLACK ADIJUSTERS

LIGHTWEIGHT STEEL
CONSTRUCTION




LIVE LINES

The very reliability of electrified lines tends
to make one forget the years of research
and painstaking craftsmanship that made such
comfortable travel possible.  As pioneers in

RAILWAY ELECTRIFICATION

J. & P. justly claim that their experience both

in the laboratory and on the track, places

them without question in a position to advise

and collaborate on the greater use of electricity
for railway traction and signalling.

J. & P. “C.M.A”> CABLES
SWITCHGEAR
TRANSFORMERS
are in use on most of the important Railway
systems throughout the Empire.

J. & P. were responsible for the electrification
of the suburban section of the Southern Railway
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THE SCIENCE OF
TRANSPORT

(L In earlier days transport activities were departmental-
ized : railway men had less need to concern themselves
with what was happening in provinces adjacent to
their own. But meantime road transport has forged
ahcad and, like docks and shipping, has come within
the sphere of railway activity, Infact, a more appro-
priate term nowadays for a railway would be a transport
undertakmﬂ .

(L Rallwaymen, therefore, need to keep abreast, not only
with what is happening in other departments than
their own, but in all branches of transport, for even
in air transport railways have now an immediate
concern. Their requirements are met by MODERN
TRANSPORT, which is appropriately known as The
Times of the Transport World. :

(] MODERN TRANSPORT is accordingly regarded by
the administrative, engineering and operating officers
of the railway companies as the principal medium of
information regarding transport activities throughout
the world and as the means of acquainting themselves
with all the latest devices, manufactures and products
affecting transport.
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