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APPENDIX 1
SIGNIFICANCE OF CERTAIN IMPORTANT STATISTICAL RESULTS

A railway is usually said to sell ion and like cvery re-
quires 10 know the cost of wiat e onies i 1 ehcioey s t gmupe he Sdooacy Of eibees
yiseof the rates and fares chargod. A the main function of a railway is to transport passengers ard freight
between two points cheaply and expeditiously, everything which helps to decrease the cost of transportation
will benefit both the railway and the trader and at the same time increase the prosperity of the country.

2. 1, therstor, essntil to obtain efficency with cconomy and so railvay offcers must be supplicd
with accurate and up-to-date information of what is happening at all points of the railway to cnable them
10 decide what steps are nacessary to maintain and improve the efficiency of the undertaking.

3. Statisics, Bowevar comprehensive, will not in themselves run a railvay but they will supply the
ecessary data with the help of which the-various problems that arise from day to day can be assessed and
Soived. Without statisics, officers have to base their decisions on surmiscs and nmunfms, No _railway can
afford to

l. Theaversges conneted with th el or operation arrived at by dividing one set of fundamental
units by their relationship to one gnother,

5. Tuis, therefore, useful to know the s‘g,uﬁnnee of the vaicus gurs asrved at n statistis. Accor-
dingly, certain important results are dealt with belo
(a) Engines arailable for use. number of engines employed on each class of work

daily_averag
service during the month can beslmply ‘and readily worked out.  From the totalsof these figures, the
following important results can ‘be. worl

(i) Engine kilometres per passenger, goods, ctc., engine per day.
(i) Engine kilometres per day per engine in use.
(iif) Engine kilometers per day per engine on line.

With the help of such figures, it is possible to ensure that as much usc as possible js being made of the
engioes available for use and to sce the effect of any improved methods introduced. I is also advisable to
P e a e intervals exactly how an enginc spends cach hou of the 24 hours in & daY.

R ariation batwesn items (i) and (i) above, urther analysi s neccssary {0 find cut i 3 railuay]divi-
sion has stocked mors engines than its requirement and also the engines acmllly employed in service are
i 1o

making comparisons between railways on the basisof engine kilomeires per engine per day, allowance

must e made Gor Such facors a3
extent of local or short distance goods service ;
extent of suburban servicefthrough goods and van and shunting good services.
extent of business offering :
average length of haul ;
gradients aod curvature ;
proportion of single linc.

(6 Nt toune Kilometrs per gouds Tocomoive day.—This result s aived at by diiding the net tonne
Kilometres of revenue carning and non-revenue traffic (less the ‘et tonne kilometres of traffic carried in depart-
mental ainsothr han col) b the product of the aumber of goeds locomoives during the year and the
number of days in that year.

A decrease in the figure of net tonne kilometres per goods locomotive day may be duc toi—

(@) less traffic offering ;
(i) shunting hours not being cut down in proportion to the decrease in traffic offering ;
t engine kilometres ;

(@) increase in departmental, assisting required, assisting not required and li
er in the number of kilometres

(i) doccase in,the mount of work obined from an engie dally
‘T per day or in the loads
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(v) increase in the number of engines under or awaiting repairs.

crease in

Orer 3 sris of yers, s figure should show  seady ncrease due o improwements in e design
gure
Shtaag o oo durng tvo by peod

(c) Average wagon load.—This result is arrived at by dividing the total net tonne kilometrage by the
loaded wagon Kilomerage.

A decrease in the average wagon load may be due to
() a change in the type of commodities offering;

(if) the supply of smaller wagons; and
(ii) inefficient workingof the station staff.
The average wagon load that can be sccured on a railway depends on :—

9 the type of traflc desit it ; it or cxampl, posibe o obiain a higher wagon load when
the majority of traffic is coal, mineral ores, etc.

(ii) whether traffic is retail or wholesale i.c., traffic is booked in full wagon loads or smalls; it is possible
toobtaina higher average wagon load where traffic is booked in large quantities.

@ age “Th g is wagon
days.
The term wagon includes both covered and open goods wagons.
n Kilometrage inludes the Kilometrage made during the month by loaded and. empty wagons
s

un on goods and mixed trais, but excludes empty bnka wagons and empty departmental oil tan!
holders, water trucks and inspection carriages. e,

Wagon days are arrived at by multiplying the daily average number of wagons on the line, in tegms of
4-wheelers, by the number of days in the month.

‘This figure is much lower during the slack season than during the busy season owing 10 the fact that
yagons are more flly used during th later period. The diflrence between these two figures is generaly
the measure of the stock Iying il o an e g juring the slack season. This unit will give an idea of th
cient and cconomical use of the wagon siock available.

A decrease in the wagon kilometres per wagon day may be due t

() delays in marshalling yards;

) delays at stations when loading or unloading :

(i) decrease in the average speed of goods trains :

(@) increase in the number of wagons under or awaiting repairs ; and
) less traffic offering.

(€) Net tonne kilometres per wagon day

s one of cfficiency in wagon-user, This result is

the product of mobdiy and londing. ocrease in the nc tonne kilometres per wagon day may be due to
‘f th causes which affet the iguro of wagon Kilometres pr wagon day. This figare also takes nto con-
idkration the proportion of losded 10 fof wagon Lnewcizape, e averses 1oad of & gt wagon and the

relative proportion of heavy and light merchandise carried.
(/) Loads of goods trains.—The load of a goods train is measured in :
(i) net or freight tonnes ;

(i) gross tonnes including the weight of enging

(i) gross tonnes excluding the weight of engine.
A decrease in the net or [reight load may be due to :
(i) less traflic. off

(ii) a decrease in the average starting wagon load ;

g i
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(i) a dserease in the wagon loads of wagons recsived at junctions ;
(iv) unbalanced teafic add the necessity for working back at large number of empties: and
() bad working.
bove factors may explain  decrase or an incicass i the avecags et or right trin load but there
e at the same tim various factors which affect the average train load.  These include

€ the class of trafic dealt with, i, ., whether it islikly to give a high average wagon load such
coal, minéral ores,

(i) whether traffic is retail or wholesale; it is possible o obtain a higher average wagon load when

traffic is booked in large quantiti

(i the diffusion of traffic 5 it is possible o obtain beterloads as 3 le f the majorty of waffc is lmg
trength of the track and bridges,

by ey otomanee: etc.;

(@) the physieal characteristos of the railway, such as gradient, curvature, strength of the bridges and
rack, length of sidings, terminal arrangemeats, marshalling yards, etc., and

(¥) the class of rolling stock used, xpeclally as regards the capacity of locomotives and wagons.
Theaet or

yi y year
(i) the use of more powerful locomotives ; and
(i) the use of larger and better designed wagons.
s teain load depeads to a_great extent on the net o freight train load. It sometimes happens
P g oy Jarge number of smply ot lighly loadod wagons on a tein, the ross load of the rin s
limited by its length rather than, by the cupacity of the locomaun
rage speed of asengerand goods trao.—The average speed of o

(8) Ay
ongine Hour-is not speed but
all stops at stations.

in kilometres. per train
sion or_section, including

I the average specd of trains on a section is low, the running of trains should be cmmlly analysed
und that tone or moro

Sations aathat it is possibi o increase the average speed by
(7) changing the timings of the trains ; andfor
(i) providing extra loops or other facilities.

JThe stationsat which the haviest delaystake place should be dealt with firt until by a_ process of limi-
nation there is no specially bad stat

(1) Gross tonne kilometres per engine hour.—A figure of gross tonne kilometres e engine hour is more
suitable for thau a figure of net tonne hour, as sometimes
theaet tonne lometes g0 down with 1o deceas ngros tonne Kiomeresdus to ‘uch causes as an increase
in the proportion of unbalanced traffic and 50 an increased running of emptics

a figaeofgross onne Klometres pe s agine hour
is valuable as a chock on the officiency of the ot of gods tho gros

e houe may b du o deerease ithor the grome louds on (he spemie ofnins.
£oof Sros tome omsit o ain engi hour i beter than sither the tn o o s et e

e ot gy an i Hporiniy 1o speos.* Tot i of tptopoalion ollrt o s of
gross tonne kilometres p rai engine our 33 pmslblc and this can be done by cither lwusmg o joad or
Tucreasing - The final check is the cost per tonne kilometre and it 1 necessary 1o avoid increases.
he g0 toans kilometres po Irain engine hour . they volve' a6 Inceoato sn. the Sort of - S o1
tonne one Kilometre

(j) Net tonne kilometres per engine hour.—A. figure of net tonne kilometres per engine hour is proba
the o o idual figure to take for walching the efficency of L-agxz working on a_division. A
t of Lo

tonne
e amount of cost of doing it.
A Goreas o et towse e po caghns Sout 3 bo

@) less traffic offering ;

(i) shunting eagine hours not proportion intraffc. offering ;

(iif) increase in departmental, :ulhtmg nq.um, assistiog oot voquiod aad fight eagino runaing ;
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(iv) decrease in the average load or the average speed of goods trains;
(v) decrease in the lv:n[; starting wagon load or in the wagon loads of ‘wagons, received from other
divisions ; and
(vi) increase in the proportion. of unbalanced traffc.

(k) Average havl.—A knowledge of the average distance hauled is of great importance in all questions
of the stock of wagons required, the rates charged and the cost of working.

wm. 2 short average haul, @ lower average number of kilometres per day is gencrally obtained out of
cach way ¢ shunting necessary is greater a
mmu.n trains. This results in increased coal mnsllmpucn and increased cost of working.

() Shunting Kilometres per 100 train kilometres.—Shuntiag is esseatial for operational purpe:
cauts crriages aad wagons yin at diffoent points have to be collected o form a_train and mmh.um “pro-
pety.  But it docs notdirectly carn any revente and 15, therefore, tratcd a3 am umproduetiv servie.

Shunting engine hours arise in two ways : (1) from whole or part time shunting engines employed at
the larger stations and yards and (2) [rom train engines shunting at road-side stations during the run, as also
‘before the booked departure and after the actual arrival of trains at terminals.

Shuating engine hours are converted into shunting engine kilometres at an arbitrary equivalent of §
per hour for i 12kl i ic engines.

This derivative result is ot of much value when employed for comparison between railvays but
has value only when used for comparing results from month to month and  year to year  on the.

Uless shunting kilometres are cut down when traffic measured in train kilometres decreases, figures
of shunting kilometres per 100 train kilometres Jvill go up. I there s, however, an increase in the shu
Kilometres per 100 train Kilometresthis may be due to the fat that bdl(cr train loads are being obtained with

i the train kilometres run and no decrease in the work don

(m) Deasity.—The density of traffic has a very great effect on the fesults obusined n the orking of

a railway and it is important o know on what sections the density is the highest. ~Increased den;
per ilomeire of & ailuay beings abouta rdiced cos of working per revenue. it 52l 1z [ (xpnxl
di such carry the traffc offer-
A8, In Such caes, the Cos per revenic walt o up temporarily untlsuch imeas there are further increases

" h deasity of traffic when the costs will go down unilth increased capacity of the line has becn
working terminals, power, ctc., do not increase . o fast relatively
ith an i s reason the cost of working per

Density is best measured in different units for different purposes such as —

(@) gross tonae kilometres per running track kilometre for purposes of deciding on the best weight
of mil ;

(if) met tonne kilometres and passenger kilometres per running. track. kilometre for all questions
relating to eamings and o loads of trains ; and

(i) train kilometres per running track kilometre per day for the capacity of a section,
(n) Coal consumption.—Coal is one of the largest individual items of expenditure and the importance
of ficient methods o checking the amounts of conl consumed s Obvious. - The acvoa] amontor nolleg:.mmad
t obtained an it is possible to compare this with the work k dose.

it of work which s p asit uﬁ'ule\vhnchn,
readily available and which the Locomative d epertment an obmm o themve Thi figure has,
tionsas it takes no account of the speed or the. train. Itis of use when comparing
s working of enpacs o he e Lok -nd is often emphsyed 25’2 check on the working of the. cnging cre
of find out which crews aré heavy o

One of the main factors which influence the consumption of coal is the load and for this reason the figure

of kilograms of coal consumed per 1,000 gross 1onne kilometres is generally considered the best un't for check.

.n, the consumption. ~ This figure does not, however, take into account the effect of the. speed of a train on
consumption.
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{0) Operating ratio-—The Operating rati i, broadly speaking, the rato between, working expentes

and gross curnings and, as suchy s an important figurein_the cstimation of a Railway's - effiency.. This

ratio_ is not always a goo« the relaive cfliency of diflreat railways where “the conditions

of working vary Contderabiy, and this 5. particuiary 5o . Tndia where Sfltonss 1 ehes topography
d commercial and agricultural activity show so little uniformity.

I comparing the rto of one year ith another, however, great care must be aken Lo see hat the terms
“Working Expenses” and_“Gross Ea clearly defined and that the figures have been compiled on
the same basis The objctof 3 railvay administration i to Keep thi Faio as o a0 possible, consistent with
eftcicat working and good mainenance ¢ it will tnd to i with cfiient working, increas of traffic and
fall in the expenditure.  This will also fall or rise with variations in the rates charged to the public for move-
ment of passengers and goods ; other things being equal, it will fall or rise with an mcxease or a decrease in
rates ged.

() Tarn round of a wagon.—This is equal to the effective wagon holdings divided by vagon loadings,

where tne cifoctive wagon holdings represent wagons owned by 2 railway less the daily average number of
wagons out of service modified by the daily average wagon balance. ngun oadiogs i i ot nchvee
(" average  daily loading, (2) average number of wagons received loaded fom other railways daiy, O)

(okrage day mampct of wigons carrying miliasy walbe and (9 duiy averngt pombes aF wagons into which
goods are transhipped from wagons of the same gauge.

Ths wagon turn tound figure as btwsen rilways can only be of general intrest, No useful purpose
is seved in comparig th tarn-tound btween different railways a5 2 number of acors influence e fgurs
and X round are the average
ratin 20 and fne aciics, sch 65, double of Sagle i and. maia
‘ranch line csnacetions at Juneions. As between diffreat peiods od the tame raifvay,
figure is a useful indicator of cfficien




